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Let Your 
FIRST 
MAXIM 
be —^ 

Entire Plant and Equipment 
for the manufacture of all 
classes of Cotton. Waitei 
Wool. Worsted. Rayon, 
^ple Fibre, and other yarns. 

¥^RITISH Textile Machinery stands 

•^supreme in modern design, con¬ 

struction, long service, and quali.y of 

yarn produced. . . . 

Plant made by Dobson 6- Barlow Ltd, 

is a worthy representative of British 

prestige and genius in modem Textile 

Engineering. . . . 

With MO years’ experience to their 

credit, they are the oldest established 

firm of Textile Engineers in the world. 

The knowledge accrued from this unpa- 

of modern plant for any par- ^ralleled service is at your disposal in the 

roodernieaiion or extenaion of your plant. 

ilDOBSON & BARLOW LTO. 
EMtmbUabed §790 

BOLTON, ENGLAND 



PREFACE 

In accordance with our usual practice, many additions 

have been made to the 1931 “ Textile Manufacturer Year 

Book,^^ whilst revising and retaining the parts covering 

statistics, technical data, and tables which are offered 

as a source of reference. 

It has been the aim to provide new articles in a form 

suitable for a handbook on subjects which are not ade¬ 

quately treated in the available standard books, or on 

subjects in which there is recent development. The 

doubling section has been extended for this reason by 

the articles on Modern Ring Doubling,^’ “ Making 

of Fancy Yarns,” “Sewing Cotton Manufacture,” and 

“ Loom Driving.” Much knowledge, only recently 

acquired, is covered in the article, “The Properties of the 

Wool Fibre.” A long new section is on “ Calico Print-# 

ing,” and the subject is approached in a more modern 

way. The lubrication of yarn for knitting, particularly 

rayon, is dealt with in a section, “Oiling of Yarn for 

Knitting.” In the search for important economies, the 

mill power plant is receiving increasing attention, and 

an article on “ Textile Steam Raising Plants ” deals 

with one aspect. 

To find space for the new sections, it has been necessary 

to take out other articles, and a list of these is given on 

page 194 for reference to the previous edition. 

Several sections have been rewritten, notably that on 

cotton-waste spinning, and minor improvements have 

been made in various places. 

We desire to acknowledge the numerous valuable sugges¬ 

tions which we have received, and we should welcome 

offers of suitable contributions to the next edition of 

the ” Year Book.” 



THE TEXTILE MANUFACTURER YEAR BOOK 

THE WINDER WITH NO RECIPROCATING PARTS. 

ECONOMIES 
Saving in Power—Saving in Upkeep 
Increased Production per Spindle 
- Increased Durability - 
Increased Capacity of Operator. 

UNIVERSAL WINDING 
COMPANY, 
MANCHESTER. 



PRINCIPAL CONTENTS 
PACE 

Analysis and Costing of Fabrics • - - • 176 
Bleaching of Cotton: Raw, Yarn, and Cloth - 301 
Calculations for Production of Cotton Mules - 72 
Calico Printing ...... 331 
Cotton Hairs, Characteristics of - - - 1 
Cotton Marketing - - - - 21 
Cotton Waste Spinning ----- 83 
Cotton Weaving and Preparing Machinery, Notes on 144 
Doubling Cotton Yam ----- 97 
Electrical Driving and Electric Lighting 464 
Flax Fibre, its Preparation and Spinning 387 
High Drafting - - - 55 
Uute Spinning and Weavi^ .... 362 
knitted Fabrics and Knitting Machinery 417 
Making of Fancy Yarns ..... 120 
Modem Wool Scouring Practice - - 211 
Notes on Belting, Rope Driving, and Chain Driving 440 
Notes on the Management of Ring Frames 67 
Oiling of Yam for Knitting .... 433 
Oiling Wool ...... 222 
Physical and Chemical Tests, Table of - 358 
Rayon ....... 279 
Recent Textile Inventions .... 50I 
Sizing of Cotton Warps - 149 
Sizing of Rayon ...... 297 
Spinning Mill Testing - - - - 74 
Textile Fibres, Identification of - 367 
Textile Steam Raising Plants .... 436 
Viscose Rayon, The Manufacture of - - 82 
Weaves for Cotton Goods 163 
Weaving Particulars for Woollen and Worsted Fabrics 270 
Wool Fibre, Properties of - 244 
Woollen and Worsted Machinery, Notes on - 228 
World’s Cotton Mills ..... 20 

Calendar for 1930 ...... 9 
Post Office Regulations -11 
Alphabetical Index to Contents - - - - IS 
Index to Advertisers ..... 
Classified Buyers* Directory - - • - S7 
Diary and Memoranda for 1931, following page 610 

7 



8 THE TEXTILE MANUFACTURER YEAR BOOK 

E5aj)IE 

RINGS ^ 
TRAVELLERS 

EADIE BROS. & CO. LTD. 
MANCHESTER and PAISLEY 



CALENDAR. 1931 

JASViST FEBRUARY MARCH 
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W.., ...1 8 15 22 29 W. ... 5 12 19 26 ... W. ...2 9 16 23 30 
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s.. 4 11 18 25 s.. ... 1 8 15 22 29 S . .. 6 13 20 27 
M.. 6 12 It) 26 M. ... 2 9 16 23 30 Nf. 7 14 21 28 
Tu.. 6 13 20 27 Tu ... 3 10 17 24 ... Tu . . 1 8 15 22 29 
W.. 7 14 21 28 W. ... 4 11 18 25 ... W....2 9 16 23 30 
Th.. ..i 8 15 22 29 Th. ... 5 12 19 26 ... Th...3 10 17 24 31 
F.... ...2 9 16 23 30 F.. ... 6 13 20 27 ... F.4 11 18 25 ... 
Sa.. ....3 10 17 24 31 Sa. ... 7 14 21 28 ... Sa . 5 12 19 26 ... 

BANK HOLIDAYS 

, Easter Monday, April 6- | Monday, August 3* 
Whit Monday, May 26* ' Chiistnkaa Day and December 
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Telegrams: 
“ Heth, Manchester JOHN 

Telephone: 
Ardwick 2601 (7 lines) 

HETHERINGTON 
SONS LTD. 

Vulcan Works, Pollard St., MANCHESTER 
ESTABLISHED 1830 

MAKERS of . . 
MmcMnery for:— 

OPENING 
PREPARING 
SPINNING AND 
DOUBLING 
COTTON 
COTTON WASTE 
WOOL 
WORSTED, and 
other FIBRES. 

MACHINERY FOR 
TREATING 
ASBESTOS. 

IMPROVED R.F. CARD 

SPEED FRAME 
with HetheriogtoO'Hemftley Patented Gearing 

HETHERINGTON 

KOHORN RAYON 

MACHINERY 

COMPLETE CHEMICAL 

and TEXTILE PLANTS 

for the MANUFACTURE 

of RAYON by the 

VISCOSE, CUPRAM- 

MONIUM, and ACETATE 

PROCESSES. 

Proprietors of 

CURTIS SONS & CO. 
MANCHESTER established hm 



POST OFFICE REGULATIONS* 

Inland Letters.—Not exceeding 2 oz., l^d.; and for each 
additional 2 oz. 

An Inland letter must not exceed the dimensions of 24 in. in length. 12 in. 
in width, and 12 in. in depth. In roll form, length 30 in. ; diameter 4 in. 

Post Cards.—Inland, Id. ; Foreign and Colonial, Ijjjd. 

Printed Papers and Book Post.—For each 2 oz. fcl. up to 2 lb. 
maximum. 

The Be^tration of any Inland letter, newspaper, or other packet is 
3d., and all letters containing coin, posted without registration, will be 
charged on delivery with a registration fee of 6d., in addition to the 
ordinary postage. 

Registered Letter Envelopes are sold at all Post Offices, and by 
Rural Messengers, from 5d. to 6^d. each, according to size. These 
registered letter envelopes are available for forwarding Foreign registered 
letters as well as Inland letters. 

Newspapers registered at the G.P.O., and published at intervals not 
exceeding seven days. Id. for 6 oz.; and ^d. for every additional 6oz. 
Limit of w'eight, 2 lb.; limit of size as for letters. Packets must be open 
at both ends. 

Inland Parcel Post.—Not exceeding 2 lb., Cd.; not exceeding 5 lb., 9d.; 
not exceeding 8 lb., Is. ; not exceeding 11 lb.. Is. 3d. Greatest length, 
3 ft. 6 in.; greatest length and girth combined, 6 ft. 

Colonial Letter Postage.—To British possessions generally, l}d. peroz.; 
and Id. for each additional oz. 

Foreign Letter Postage.—To countries within the Postal Union, 2id. 
for the first oz. and I Jd. for each subsequent oz. To U.S.A., IJd. per or. 
and Id. for each additional oz. 

Foreign Parcel Post.—A Parcel Post service has been established be¬ 
tween the United Kifigdom and the countries of the Continent of Europe 
and the British Colonies and Foreign possessions generally. For rates and 
other conditions, see the Post Office Guide, published quarterly. 

Inland Telegrama—For twelve W’ords or less, Is., and Id. per word 
afterwards. Addresses will l)e cheu-ged for. 

Money Orders (Inland).—For sums not,over ^^3, ;fl0, £20, £d0, £i0, 
the charge is 4d., 6d., 8d., lOd., Is. 

Telegraph Money Orders.—Money may be transmitted by means of 
Telegraph Money Orders, the commission being the same as for Inland 
Money Orders. In addition to the commission a charge will be made for 
the official telegram authorising payment at the office of payment at the 
ordinary rate for Inland Telegrams, and also a supplementary fee of 2d. for 
each Order. 

Money Orders Payable Abroad.—Foreign orders are issued at varying 
rates, details of which can be obtained at any Money Order Office. 

Postal Orders are issued for 6d., Is.. Is. 6d., 2s., 2s. Od. at a cost 
of Id. each ; from 3s. to 15s. at a cost of l^d. each; and from 15s. to 21s. 
at a cost of 2d. each. 

* Operative at the time of going to press. 
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Oak Tanned, Saffron, Chrome, Rawhide, 
ROCK BRAND “ STRETCH LESS,” 

Hair, Cotton, and Balata Belting 
TEXTILE ACCESSORIES 

Welsh and Persian Roller Skins. Condenser Rubber Leathers in 
all surfaces. Heald, Spring & Roller Straps. Pickers & Buffers 

of all patterns Pitting Bands, BuiTer .Straps, etc. 

I — II S0Bd tor Li»t 

WM. WALKER & SONS LTD. 
Tmammrt, CurrlBrB, A SBltlng MauuimeturBn 

BOLTON :: ENGLAND 
T«1.-IM5 (a lines). 

London Office : 

190 Penchortrfi Street E.C, 3 

London- 

Teletframe—**Belting, Bolton** 

Glasgow Office : 
62 Robertson Street. C. 2 
Telephone: Ceatral 
Telegrams; “Beltrotan, Glasgew*' 
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^h€ “J S ” 

CONE WINDER 
Laitrc perfect-shaped cones containing yarn wound in open 
coils at a uniform speed. All cones are the same shape, 
concave at small end and convex at large end. The taper of 
the cone increases as the diameter increases. This prevents 
abrasion, uneven tension, and breakages in the unwinding 
process. Generally acknowledged to be the one most 
suitable cone for all warping and knitting purposes. 
The machine is simple and easy in manipulation for 
*starting and doffing, which thus increases the production 
of each operative. 
Very high production off each head. Very low cost of 
production. 
Being fitted with ball bearings throughout, considerable 
saving in power. 

JOSEPH STUBBS LTD. 
MILL STREET WORKS ANCOATS 

MANCHESTER 
Ttltphonts: Ancoats Works^ 

City 2447 Kthre* lints), 

Openshaw Wssrks, 
East 0412 {two lints). 

Codes: ABC {hth edition), 
Lieber's and Bentley's, 

Telegrams: 
*’ Winding, Manekester," 
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Glasses of Yarn 
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PETRIE s/Mc NAUGHT 
c^mitcd 

CRAWFORD ST^ ROCHDALE 
telegrams telephone 2112 

LAVER P7lS.BIMNeH BUst^ 
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Jute Flax 
andHemp 
Naciilnecy 

Detailed Particulars of 
any or all Machines 

sen» on request. 

For a long anti efficient life of hard work, 
“ Douglas Fraser’' Textile Machinery is 

unsurpassed. 
The complete range of Machines is as 
follows, and special requirements are 
includetl to specification : Jute Openers 
and Softeners, Hemp Breakers and Soft¬ 
eners, Cards and Drawing Frames, Roving 
and Spinning Frames, Cop and Roll Wind¬ 
ers, Power Reels anti Bundling Presses. 

DOUGMS 
FRASER 

tr SONS VS 
ARBROATH SCOTLAND 

TELEGRAMS-** FRASER, ARBROATH.” 
(5th and 6th Editions), B^tley’s, Leiber’s, 

CODES AL. A.B.C 
Marconi International. 
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OILS - SOAPS 
Telephone-Bradford 3760-4 

Private Branch Bxchanjte (S lines). 
Established 

1844 
Telegraphic Address— 
“ Falcon. Br .dford ** 
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OIL 
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Chemicmla for Textile Industry* 

MANUFACTURERS OF 

POTASH SOFT SOAP ft HARD SOAP 
for Textile Purpoeee. 

WAX RODS for Tender Werpe and Warpe of macOi PilhfO. ' 
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CAUCO-PBlNTDffi MACHINES. 

MaohinM pour improsaion do culicot. 

Kaliko- Druckmascl&inon. 

Maquinaria para improMion da 

oalieo. 

Mather & Platt Ltd., Park Works, 

Manchester. 

CALENDERS. 

Calandres. 

Kalandar. 

Calandriat. 

Bentley & Jackson Ltd., Bury. 

Mather & Platt Ltd., Park Works, 
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CARD CLOTHING. 

Garniture* da carda*. 

Kardangarnituran. 

Guamieidna* da carda*. 
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Street, Bury. 

CARD-GRINDING MACHINERY. 

Maohina* pour aigui*ar la* carda*. 

Kardansclilaifma*chinan. 

Maquinaria da afilar carda*. 

Asa Lees & Co. Ltd., Soho Iron 
Works, Oldham. 

Dobson & Barlow Ltd., Bolton. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham. 

CARDING MACHINERY (COTTON). 

Mackina* a carder (coton). 

Krampalma*chinan (Baumwolla). 

Maquinaria da cardar (algoddn). 

Asa Lees & Co. Ltd., Soho Iron Works, 
Oldham. 

Cook & Co. (Manchester) Ltd., 18 

Exchange Street, Manchester. 
Dobson & Barlow Ltd., Bolton. 

Hbthbrington, J., & Sons Ltd., Man¬ 
chester. 

Howard & Bullough Ltd., Accrington. 
Platt Bros. & Co. Ltd., Hartford 

Work*, Oldham. 
TwbbOalbs & Smalley (igao) Ltd., 

Castleton, Manchester. 

CARDING MACHINERY (dUTt, FLAX. AND 

Machine* a cardmr (juta, lin, 
chanvra). 

Krempalma*chinan (Jute, Flach*, 
und Hanf). 

Maquinaria da cardar (iuta, lino, 
canamo). 

Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 
Fraser, Douglas, & .Sons Ltd., 

Arbroath. 

CARDING MACHINERY (WOOL). 

Machine* k cardar (laina). 

Krampalmaachinan (WoUa). 

Maquinaria da cardar Gana). 

Haigh, John, & Sons Ltd.. Priest Royd 
Iron Works, Huddersfield. 

Hetherington, J., & Sons Ltd., 

Manchester. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 

CARPET-SHEARING MACHINES. 

Machine* k tondra pour tapi*. 

T appich*charma*chineD. 
Maquina* da tundir para tapicas. 

Charlesworth, j., Huddersfield. 

CARPET-WEAVING MACHINERY. 

Ma*achin'pour ti**aga da tapi*. 

Tappichwabma*chinan. 

Maquinaria da tajar tapica*. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham. 

CHAIN DRIVES. 

Commanda* a chaina*. 

Kattanfibartragungan. 

Aeclonamianto* da cadana*. 

Anchor Chain Co. Ltd., Oldham. 

CHAINS. 

Chaina*. 

Kattan. 

Cadana*- 

Anchor Chain Co. Ltd., Oldham. 
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CHBnCAL NARUFACTDRERS. 

Pdbrkaats dm prodidts cbimlatt**. 
F*brikaatan ciUmiw>h<r Proaukte. 
FAbrleantM d« produetos quimloo*. 

TkAGASOL Products Ltd., Hooton, 

Wirral. 

CISTERNS. 
CistaniM. 
ZistonMa. 
Cistornaa. 

Hibbbrt, Joseph, & Co. Ltd., Lodge 

Bank Works, Darwen. 

CUARER CLOTHS. 

Tittus poor nattoyaurs. 
Pntswalsant&cliar. 
Paani par cUindri puUtorL 

Hyde, Robert, & Co., Stalybridge. 

Kenyon, James, & Son Ltd., Bury. 

CLOTH-ROOBLINO MACHINERY. 

Maahinaa k douUar CpUar) lat tiaaus. 
T uehfaltmaanliinan. 
Maqulnaa para doblar (plagar) laa 

talaa. 

Cooper, C., & Sons Ltd., Radcliife. 

CLOTH. FOLDING AND PLATTING MA> 
CHINERY. 

Maekinaa k pUaaar laa tiaaua. 
Maquinaa para plagar laa talaa. 

Cooper, C., & Sons Ltd., RadcUfTe. 
Livesby, Henry, Ltd., Greenbank Iron 

Works, Blackburn. 

CLOTHS. 

Pafto. 
Kenyon, Jambs, & Son Ltd., Derby 

Street Mills, Bury. 

COMBS (EXPANDINGX 

Palgnaa (A aapansionX 
Kaimma (AuasialibAraX 
Painaa (a ascpansion). 

JoNBs Trxtilatibs Ltd., Blackburn 
and Manchester. 

CONBENSER BOBBINS. 

^biaaa da aondanaaur. 
KoadanEatorapalan. 
Ek^Wnaa da eoadanaador. 

Kay, John, Rochdale. 

CONDENSING PLANT. 

Candanaataura. 
Kondanaatoraa. 
Condansadoraa. 

Fraser, Douglas, & Sons Ltd., 

Arbroath. 

CONSTRUCTIONAL ENGINEERS. 

IngAnieurs-coastructaiirs. 
Bauingenieure. 
Ingagnori-conairuttori. 

Banister, Walton & Co. Ltd., Man¬ 
chester. 

COP AND BOBBIN REELS. 

Deridcdrs pour fair* das AokeYoau. 
K6tzor- imd SpulankaapaL 
Davanadoraa piura Kacar madaiaa. 

Arundel, Coulthard, & Co. Ltd., 

Stockport and Preston. 
Asa Lees & Co. Ltd., Soho Iron 

Works, Oldham. 
Stubbs, Joseph, Ltd., Mill Street Works, 

Ancoats, Manchester. 

COP TUBES. 

Tubas an papier pour cannattaa. 
Kbtserhlklsan. 
Tubes da papal para canillaa. 

O’Neill, S., & Sons Ltd., Castleton, nr. 

Manchester. 
Swailbs Ltd., Oldham. 

COTTON SPINNERS AND MANUFAC¬ 
TURERS. 

Filataura at fabricanta da eotoa. 
Baumwollapinnar und -fabrlkaatan. 
Hiladoraa y fabrioantaa da algoddn. 

Kenyon, Jambs, &Son Ltd., Bury. 

CROPPING AND SHEARING MACHINERY. 

Maebinas k tondra. 
Sebanaaaohinan. 
Maquinaa da tundir. 

Charlesworth, J., Huddersfield. 
Mather & Platt Ltd., Manchester. 

DERBY DOUBLER ROLLERS. 

Cylladras pour Rduniaaanaaa 
Darby. 

CiUadros para MAquinaa da raaalr 
Darby. 

Kay, John, Rochdale. 
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TWEEDALESi SMALLEY 
(1920), LTD. 

CASTLETON Mancbester 

BOVINC FRA 

MAKERS of MACHINERY for 
Opening, Preparing, Spinning, and Doubling Cotton, 

Etc., viz. s 
Blow Room Mackinery Improved construction, Pneumatic 
Mixing Boxes and Fans, Hopi^r Bale Of^ners, Hopper Feeders, Large 
Cylinder Porcupine Openers, Crigbton Of^ners, Griaaed Dust Trunks or 
Cleaning Boxes, Large Cylinder and Exhaust Openers, Scutchers with Lap 
Machine. 

Card Room Machinery*Carding Engines, Drawing Frames with 
Electric or Mechanical Stop Motion, Slubbing, Intermediate, Roving and 
Fine Roving Frames. 

Rind Spinnind*—Twist and Weft Frames with all improvements, viz., 
High Drafting, Rising and Falling Lappets, Tape Drive to Spindles, Roller 
or Plain Bearing Spindles. 

Rind Dottblif^—Frames for both Wet and Dry Doubling, Eimlish and Scotch 
Systems, Tape'Drive to Spindles. ** Dunlop" Double-Twist Twisting Frame. 

Waste Spinntnd- —Roller and Clearer Carding Engines, Slubbing and 
Ring Frames. 

Mittmvd Tflftraphic A({4rmt 
eastlstoa-Laacs.” 

Ttll^ftsacT 
1171 Castlftas-Bochialf (I liatt) 

Rayal Exchaalt, 
Manckssttr, 

Tttstdajrs and Fridays, 
Mar BS 



CLASSIFIED buyers’ DIRECTORY 45 

DOBBIES. 

RatiArM. 
Schaftmaschinen. 

RatMrat. 

Butterworth & Dickinsoi^ Ltd., Globe 
Iron Works, Burnl^. 

Hodgson, Georgs, Ltd., Frlzinghall 
Works, BradfbrcL Yorks. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham. 

DOBBY LAGS AND PEGS. 

Cartons et cheWUes pour ratArs. 

Sehaftmaschinenkarten and -stifte. 

Cartones y claviias para ratiArs. 

Butterworth & Dickinson Ltd., Globe 
Iron Works, Burnley. 

Jones Textilaties Ltd., Blackburn 
and Manchester. 

DOUBLING NACHINEIIY. 

Maehiaos A retofdro. 

Zwimmasckinon. 

Maquinas do torcof. 

Arundel, Coulthard, & Co. Ltd., 

Sovereign Works, Stockport. 
Asa Lees & Co. Ltd., Soho Iron 

Works, Oldham. 
Broadbrnt, Robt., & Son Ltd., Phoenix 

Iron Works, Stalybridge. 
Cooper, C., & Sons Ltd., Radcliffe. 
Dobson & Barlow Ltd,, Bolton, 
Hbthbrington, John, & Sons Ltd., 

Manchester. 
Howard & Bullough Ltd., Accrington. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 
Smith, Prince, & Son, Keighley, 

Yorks. 
Stubbs, Jos., Ltd., Mill Street Works, 

Ancoats, Manchester. 

Twkkdales & Smalley (1920) Ltd., 

Castleton, nr. Manchester. 
Universal Winding Co., Manchester. 

DBAVING-IN PKAMES. 

Maohlnat A anfUar laa fUa A travara 
laa liaaaa. 

Einsiahgaatalla. 
MAqoinaa da paaar liiloa a travAa 

da loa liaaa. 

Nouvblle SociAtA de Construction, 

GuebwiUer. 
Platt Bros. & Co. Ltd., Oldham, 

DDYING MACHINES AND APPABATOS, 

Maohinaa at apparaila a aachaf. 
Trockanmaschinan und -apparata. 
Maquinaa y aparajoa da aaoar. 

Charlesworth, J., HuddersGeld. 
Mather & Platt Ltd., Manchester. 
Petrie & McNaught Ltd., River Street 

Iron Works, Rochdale. 
Pickard, F. Hattbrsley, & Co., 

Leeds. 
Tattersall & Holdsworth’s Globe 

Works and Stores, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

DUST COLLECTORS. 

Collecteura da pouaaiAfaa. 
Staubaammlar. 
Collactorea da polvo. 

Gouldin & Clough, Humboldt Street, 
Bradford. 

Hall & Kay Ltd., Ashton-under>Lync, 
Manchester. 

Pickard, F. Hatterslby, 8c Co., 
Leeds. 

DYEING MACHINERY. 

Mackinaa A taindra. 
F&rbaraimaschinan. 
Maquiaas da taAir. 

Auld, David, & Sons Ltd., Rochester 
Street, Glasgow. 

Bentlky & Jackson Ltd., Bury. 
Charlesworth, J., Huddersfield. 
Cooper, C., 8c Sons Ltd., RadclifTe. 
Mather & Platt Ltd., Park Works, 

Manchester. 
Tattersall & Holdsworth’s Globe 

Works and Stores, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

electric: BALING PRESSES. 

Praaaaa Alactriquaa pour ballaa. 
Elektriscke Ballenpresaan. 
Pranaaa elAotricaa para balaa. 

Bridge, D., & Co. Ltd., Castleton, nr. 
Manchester. 

electric driving. 

Traoamiaaioaa Alaotriquaa. 
Blaktriaoka AntHabavorriektuiiian. 
Tranamiaionaa aUetrieaa. 

Brown^ Bovbrik, & Co. Ltd., Baden, 
Switzerland. 

Crypto Electric Co. Ltd., Willesden, 
London, N.W. 10. 

Lancashire Dynamo & Motor Co. 
Ltd., TrafTord Park, Manchester. 

Mather & Platt Ltd., Manehestar 
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^ LANCASHIRE DYNAMO & 

MOTOBC?!? 

EleT«n Sia^e-Finidhintf Scutchert converted to LANCASHiRB drive 
Scutckem dHven individnally by • 4-B.H.P. Motor complete with Starter 

ELECTRIFICATION 
as applied by 

IlancashireJ] 

ie the proven 
remedy for reducing 

power costs in Textile Mills 

PIONEERS in the development of 
electric drives for textile machinery, 
the L.D.M. Co. have equipped up¬ 
wards of 300 textile mills with 
LANCASHIRE electric power plants 
(with process steam supply when 
required). If you are contemplating 
the conversion of a steam-driven 
mill to electric drive or extensions 

which require power 

LINK UP TO 
LANCASHIRE 

LANCASHIRI' 
CRYPTO 

Wniesdon. 
LONDON. N.W. 10 

Trafford Park. 

MANCHESTER 

‘JIU CRYPTO ELECTRICAL 
CO.—LTD. 
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ELECTRIC MOTORS. 

Moteurt ^leotriquet. 

Elektritcha Motoran. 
Motoraa al4etrico»* 

Brownj Bovkrib, & Co. Ltd., Baden, 
Switzerland. 

Crypto Electric Co. Ltd., Willesden, 
London, N.W. lo. 

Lancashire Dynamo & Motor Co. 

Ltd., Trafford Park, Manchester. 
Mather & Platt Ltd., Manchester. 

ELECTRIC MOTOR REPAIRS. 

Reparations da motaurs diactriquas. 

Raparaturen an alaktrischan Mo¬ 
toran. 

Raparacionas da motoraa aldctricos. 

Crypto Electric Co. Ltd., Willesden, 
London, N.W. lo. 

Lancashire Dynamo & Motor Co. 

Ltd., Trafford Park, Manchester. 

PINISHINO MACHINERY (FOR WOOLLENS 

AND WORSTEDS). 

Machinas A apprdtar laa lalnaia at 

lainas paigndas. 

Appraturmasekinan (fiir Wall- und 

Kammgarnstoffa). 

Macquinaria da aprasto (para 

lavariAs y astambras). 

Mather & Platt Ltd., Manchester. 

FIRE EXTINGUISHERS. 

Eztinctaura d'incandia. 

F auerloBcbapparata. 

Extinguidoraa da incandio. 

Mather & Platt Ltd., Park Works, 
Manchester. 

EMERY FILLETING. 

Ruban d’dmari. 

Scbmirgalband. 

Cinta da aamaril. 

CoBDEN, Chadwick, Oldham. 

FANS. 

Vantilataura. 

Vantilatoran. 

Vantiladoraa. 

Gouldin & Clough, Humboldt Street, 
Bradford. 

Pickard, F. Hatterslky, & Co., Leeds. 
Tattersall & Holdsworth's Globe 

Works and Storks, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

FELT CLOTH MACHINES. 

Macblnaa pour la fabriemtion da 
drap da fautra. 

Filstucbmaacbinan. 

Miquinaa para la fabricacldn da 
pafto da fialtro. 

Pickard, F. Hattersley, & Co., Leeds. 

ferrules, hoops, shields, etc. 

Vlrolaa, oarolaa, protactiona, ato. 
Zwingan, Bagal, Schonar uaw. 

Ragatonaa, aroa, protaecionaa, ate. 

Wilson Bros. Bobbin Co. Ltd,, Garston, 
Liverpool. 

FIRE PREVENTION APPLIANCES. 

Apparail contra Tincandia. 

Brandverbutungavorriebtungan. 

Aparajoa contra al incandio. 

Mather & Platt Ltd., Park Works, 
Manchester. 

FLANGES (BEAM). 

Brides (d’arbra). 

Sebeiban (fOr WabarbAuma.) 

Bridaa (dal arbol). 

Butterworth & Dickinson Ltd., Globe 
Works, Burnley. 

.Schofield's Foundry Co., Littleborough. 

FRICTION CLUTCHES. 

Marcbona A friction. 
Raibongakupplungan. 

Oarraa da friociAn. 

Bridge, David, & Co. Ltd., Castleton 
Iron Works, Castleton, Manchester. 

Broadbent, Thomas, & Sons Ltd., 

Huddersfield. 
Crofts (Engineers) Ltd., Thornbury, 

Bradford. 
Lancashire Dynamo and Motor Co. 

Ltd., Trafford Park, Manchester. 
Mather & Platt Ltd., Manchester. 
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FLAX AND H£NP NACHDfEBY. 

Maohine* pour !• traitemant du lin 
et du ebanvra. 

Flachs> und Hanfbearbeitungsmaa* 
ohinen. 

Maquinas para lino y caftamo. 

Arundbl, Coulthard, & Co. Ltd., 

Stockport and Preston. 
Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 
Fkasek, Douglas, & Sons Ltd., 

Arbroath. 

FUEL ECONOMISERS. 

Economiseurs da combustible. 

Brannstoffsparar. 

Economizadoras da combustible. 

Green, E., & Son Ltd., Wakefield. 

GAS SINGEING MACHINES. 

Machines k gazer. 

Gas- Sangmasebinan. 

Maquinas da angasar. 

Arundel, Coulthard, & Co. Ltd., 

Stockport and Preston. 
Mather & Platt Ltd., Park Works, 

Manchester. 

GAUGES. 

Indicataurs. 

Anzeiger. 

Indicadoras. 

Hopkinsons Ltd., Huddersfield. 

gauge glasses. 

Verras pour Nivaaux d’aau. 

Anzeigargl&sar. 

B040Mt|)HbIA CTCfija. 

Vidrios para nival da agua. 

Hopkinsons Ltd., Huddersfield. 

4 

GEARING. 

Engranages. 

Gatrieba. 

Engranajas. 

Bridge, David, & Co. Ltd., Castleton 
Iron Works, Castleton, Manchester. 

Crofts (Engineer^) Ltd., Thornbury, 
Bradford. 

Fraser, Douglas, & Sons Ltd., 

Arbroath. 
Skefko Ball Bearing Co, Ltd., Luton. 

GEARING, CHAIN. 

Transmissions a chaines. 

Kettengetrieba. 

Transmisionas da cadanas. 

Anchor Chain Co. Ltd., Oldham. 

GRINDING MACHINES. 

Machines A affutar. 

Scblaifmascbinen. 

MAquinas da afilar. 

Chadwick, Cobden, Oldham. 
Charlesworth, J., Huddersfield. 

GUN COTTON MACHINERY. 

Machines pour la fabrication da 
coton fulminant. 

Masebinea zur Herstallung von 
Schiassbaumwolle. 

Maquinas para la fabricacidn da 
algoddn fulminanta. 

Mather & Platt Ltd., Manchester. 
Petrie & McNaught Ltd., Rochdale. 

HANK AND HOSIERY DRYING MACHINES. 

Sdchoirs pour debavaaux at bon* 
nataria. 

Trockanmasebinan far StrAbna und 
Strumpfwaran. 

Sacadoras para madajas y calcataria. 

Charlesworth, J., Huddersfield. 
Mather & Platt Ltd., Manchester. 
Petrie & McNaught Ltd., Rochdale. 
Pickard, F. Hattbrsley. & Co., Leeds. 
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BROADBENT 
HYDRO - EXTRACTORS 

WORLD FAMOUS FOR 

CONTINUOUS RELIABILITY 
Write for Partloulare of our 

New OIreot Eleotrloaliy-drlven Extractor 

Thomas fovadbent & Soos Ltd. 
TBtapiMiM— HUDDERSFIELD TBlegramt— 

ICMSI Eatabilehed 1864 
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HANK HYBINK ANH SC00RIN6 MACHIN' 
bry» 

liadkiPM a taliiArt at naltojar 1m 
•dMvaaox* 

StfilmfArlM- unA WMclunatchinMi. 

MimniiiM |»ara tefilr y UmpUr 
wHajaa. 

Broadbbnt, T,, & Sons Ltd., Central 
Iron Works, Huddersfield. 

Charxjesworth, J., Huddersfield. 
Farmer Norton, Sir James, & Co. 

' Ltd., Salford. 
Mather & Platt Ltd., Manchester. 
Prtrie & McNaught Ltd., Rochdale. 

HARD FIBRE MACHINERY. 

Maoblnae pour la traitemant das 
fibraa ouras. 

Hartfibarbaarbaitungamascliinan. 

If Aaoinaa psura al tratamianto da 
las flbras duras. 

Fairbairn Lawson Combe Barbour 
Ltd., Leads. 

HOMIRIPIBRS. 

Hnaaaetaiirs. 
Anfauabl ichin 
HumidiHcadoras. 

Mather & Platt Ltd., Park Works, 
Manchester. 

HYDRADLIC PRESSES. 

Prasaaa bydrauliquas. 
Hydraulischa Prassan* 
Pransas hidraulicas. 

Charlesworth, j., Huddersfield. 
Fraser, Douglas, & Sons Ltd., 

Arbroath. 
Hibbbrt, lossrH, & Co. Ltd., Lodge 

Bank Works, Darwen. 
Pickard, F. Hattbrslby, & Co., Leads. 

HYDRO-EXTRACTORS. 

Hydro-aEtfactaurs. 
SAlaudarmaachinan. 
Hidro-aatTactoras. 

Broadbent, T., & Sons Ltd., Central 
Iron Works, Huddersfield. 

HIOH DRAPTINO. 

EtiratfM dlards* 

Straakaa mit hoham Varsug. 

Batiralaa alavadoa. 
Asa Lees & Co. Ltd., Oldham. 
Dobson & Barlow Ltd., Bolton. 
Hbtherington, j., & Sons Ltd., Man- 

cbastar. 
Howard & Bullouch Ltd., Accrington. 
Platt Brothers & Co. Ltd., Oldham. 
Twbbdalbs & Smalley (1920) Ltd., 

Castleton. 

HOISTS, LIFTS, AND CRANES. 

Eldyataura, atcantaura at gruM. 

AttfaAge* BlaTatoran und Krftna. 

Elaradaraa, aaaanaoraa y grdas. 
Broadbbnt, Thos., & Sons Ltd,, 

Huddersfield. 

HOSIERY MACHINISTS. 

dACQDARD MACHINES. 

Maobinas jacq|aards. 
Jacquardmaaohiaan. 
Miquinas para jaequarda. 

Walker, Peter (Blackburn), Ltd., 
Burnside Works, Weil Su, BUckbum. 

JUTE MACHINERY. 

Macbinea pour la preparation do 
iuta. 

J utabaarbaitongamaacbinan. 
Mbquinas para la preparaeidn dal 

yuta. 
Fairbairn Lawson Combe Barbour 

Ltd., Leeds. 
Fraser, Douglas, & Sons Ltd. 

Arbroath. 

KNITTING MACHINES. 
Tricotauaaa. 
Strickmaacbinan. 
Mbquinaa para tefido da panto. 

Stibbb, G., & Co. Ltd., Leicester. 

Maablnoa pour la boanataria. 

Strumplwaiwnniaaclilnanfabrikan - 
tan. 

Maqulalit pam bcMHrtaria. 

UNiVBRgAi. Wi;noing Co., Manchester. 

KNOTTBRS. 

Apparatla A nouaw laa fUa. 
Knotanbildnar. 
Aparatoa para anndar biloa. 

Stubbs, Joseph, Ltd., Manchastar. 



BUTTERWORTH& 
DICKINSON, LTD 

BURNLEY, ENGLAND 

MAKERS OF 
ALL KINDS OF 

LOOMS 
AND 

PREPARING 
MACHINERY 
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imm. 
Lap«ts» 
Stickwttbstiklils* 

Or«i«taa. 
Arunobi., Coulthard, & Co. Ltd., 

Stockport and Preston. 
Bribrlbv & Kershaw Ltd., Roach 

Works, Rochdale. 

UYIN€ MACHINES. 

MBchines k oommettre pour cable*. 

Sellscblatfakatchlnen. 

Maquina* de torcer para cable*. 

Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 

LEATHBH BELTING. 

Courroie* de trantmitsion (cuir). 

Lederriemen. 

Correa* de tran*mi*idii (cuero). 

Walker, Wm., & Sons Ltd., Bolton. 

White, John, & Sons Ltd., Bingley, 

Yorks. 
WiLCocK Bros., Stamford Works, Ashton- 

under-Lyne. 

LOONS. 

Mdtier*. 

Webcttthle, 

Telare*. 
Butterworth & Dickinson Ltd., Globe 

Iron Works, Burnley. 
Fairbairn Law.son Combe Barbour 

Ltd., Hope Foundry, Leeds. 
Fraser, Douglas, & Sons Ltd., 

Arbroath. 
Hutchinson, Hollingworth & Co. 

Ltd., Dobcross Loom Work.s, Dob- 
cross, Yorks. 

Livbsbv, Hbnrv, Ltd., Blackburn. 
Platt Bros. & Co.Ltd.,Hartford Works, 

Oldham. 

LOOSE BOSS HOLLERS. 

RoiiIeattB k boaee* libre*. 

Bficbaenwalxen. 

Rodilloc eon forro* libre*. 

Asa Lees & Co. Ltd., Soho Iron 
Works, Oldham. 

Dobson & Barlow Ltd., Bolton. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 

LUBRICANTS. 

Produit* lubrifiant*. 

Scbmieren. 

Grasas lubrificantes. 

Hart, Thos., Ltd., Lambeth Rope 
Works, Blackburn. 

MALLEABLE CASTINGS. 

Pieces en fonte malleable. 

Schmiedbare Gusstucke. 

Fundicione* malcwbles. 

Butterw’orth & Dickinson Ltd., Globe 
Works, Burnley. 

MECHANICAL 'DRAUGHT. 

Tirage mdcanique. 

Meebanische Luftxugvorriobtangen* 

Tiro mecanico. 

Pickard, F. Hatteksley, & Co., Leeds. 

MERCERISING MACHINERY. 

Machines k merceriser. 

Mercerisiermasebinen. 

Maquinas para merciurisar. 

Mather & Platt Ltd., Manchester. 

MILL FURNISHERS. 

Poumisseurs d*articles pour fab* 
rique*. 

Fabrikseinriebtungen. 

Abaetacedores da fAbricas. 

Bribklby & Kbrshaw Ltd., Roach 
Works, Rochdale. 

Hibbbrt, Joseph, & Co. Ltd.^ Lodge 
Bank Works, Darwen. 

Kay, John, Crown Works, Rochdale. 





CLASSIFIED BUYERS DIRECTORY 55 

N1LU2BA1I1NG. 

TrMitQiisaioat par entfrenagat. 

R&darrorgalaga fiir Pabrikan. 

Tranamisionas da angranafaa. 

Bridgb» D., & Co. Ltd., Castleton, nr. 
Manchester. 

Crofts (Enginbers) Ltd., Thornbury, 
Bradford. 

MOTORS, ELECTRIC. 

Motaura glactriquaa. 

Motoran alaktriacba. 

Motoras aldotricos. 

Brown, Bovbrib, & Co. Ltd., Baden, 

Switzerland. 
Cryfto Electric Co. Ltd., Willesden, 

London, N.W. lo. 
Lancashirb Dynamo and Motor Co. 

Ltd., TrafFord Park, Manchester. 
Mather & Platt Ltd., Manchester. 

MOLES (WOOLLEN). 

Matiara aall-acting pour la laina. 

Molamaaekinan (Walla). 

Salfaotinaa para lana. 

Talal **Saif-acting** (automatici) i 

par lana. 

Asa Lees 8c, Co. Ltd., Oldham. i 
Hetherington, John, & Sons Ltd., j 

Manchester. 
Platt Bros. & Co. Ltd., Oldham. j 

Taylor, Lang, & Co. Ltd., Stalybridge. 

OIL CABINETS. 

Armoiraa k huila. 

Olacbritnka. 

Armarioa para acaita. 

Kay, John, Crown Works, Rochdale. 

Kayb, Joseph, & Sons Ltd., Leeds. 

i 

i 

OIL CANS, 

Burattaa A bulla. 

Olkaiiaaii, 
Aaaltaraa. 

Kay, John, Crown Works, Rochdale. 
Kaye, Joseph, & Sons Ltd., Leeds. 

I OIL FEEDERS, 

i Burattaa A buila. 

^ Olapritskannan. 

I Acaitaraa. 

Kay, John, Crown Works, Rochdale. 
Kaye, Joseph, & Sons Ltd., Leeds. 

i OILS. 

Huilaa. 

j Ole. 

! Acaitaa. 

Stephenson Bros. Ltd., Bradford,Yorks. 

PAPERMAKERS* FELTS. 

Fautras pour fabriquaa da paplar. 
Papierfabrikantan, Filaa fOr. 

Fialtroa para fabricas da papal. 

I Kenyon, Jambs, & Son Ltd., Derby 
Street Mills, Bury. 

PATENT HOPPER FEEDERS. 

Apparaila d* alimentation A trdmla 
brevetAa. 

Patantiarta Tricbtarapaiaaapparata. 

Aparaios alimantadoraa patantadoa 
con tolYaa. 

Asa Lees & Co. Ltd., Soho Iron Works, 
Oldham. 

Dobson & Barlow Ltd., Bolton. 
Howard & Bullough Ltd., Accrington. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 
Taylor, Lang, & Co. Ltd., Castle Iron 

Works, Stalybridge. 

PICKERS (LOOM). 

Taquats (pour mdtiars). 

Traibar (Wabstubl). 

Tacoa (para talaraa). 

Fislden, Howorth Ltd., Walsden, 
Walker, Wm., & Sons Ltd.,Bolton. 
WiLcocK Bros., Stamford Works, Ashton- 

under-Lyne. 

PICKING BANDS. 

Bandas da obaaaa. 

Traibarriaman. 

Tira-tacoa. 

i Walker, Wm., & So.ns Ltd., Boltonu 
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Automatic & Semi-Automatic 

BALLING MACHINES 

SEMI-AUTOMATIC CARD WINDERS 

COP AND CONE PRECISION CROSS WINDERS 

I Telephone: Telegrams: 

East 0415. “Spooler, Manchester.” 

WM. AYRTON & Co. Ltd. 
Gorebrook Ironworks, Longsigkt 

MANCHESTER, ENGLAND 

Directors: Edmund N. Baines. James W. Schmidt 

Patent Automatic & Semi-Automatic 

THREAD SPOOLING MACHINES 

THREAD AND TWINE POLISHING MACHINES ■ A World-Wide Reputation for 
Machinery 

Highest Efficiency & Durability 
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POWER TRANSMISSION BY CHAINS. 

TrantmisvionB k clkaine*. 

KattenikbertraguiK. 

Trantmisiones de cadenat. 

Anchor Chain Co. Ltd., Oldham. 

PREPABING MACHINES. 

Machines k prdparer. 

Vorbearbeitungsmaschinen. 

Maquinat de preparar. 

Arundel, Coulthard, & Co. Ltd., 

Sovereign Works, Stockport. 
Fraser, Douglas, & Sons Ltd.,Arbroath. 

Hatterslky, Gko., & Co. Ltd., 

Keighley. 
Stubbs, Joseph, Ltd., Mill Street Works, 
' Ancoats, Manchester. 

Twkedales & Smalley Ltd., Castleton, 

Manchester. 

UnivkRvSal Winding Co., Manchester. 

PRESSES. 

Preeses. 

Preasen. 

Prensas. 

Bridge, David, & Co. Ltd., Ca.stleton, 
nr. Manchester. 

PRESSING MACHINES. 

Machines A presser. 

Presamascbinen. 

Maquinaa de prensar. 

Charlesworth, J., Huddersfield. 
Hibbbrt, Joseph, & Co. Ltd., Lodge 

Bank Works, Darwen, 
Pickard, F. Hattkrsley, & Co., Leeds. 

PRINTERS* BUNKETS. 

Blanchets pour imprimeura. 

Druoktacher* 

Mantaa de impreaorea. 

Hyde, Robert, & Co., Stalybridge. 
Kenyon, James. & Son Ltd., Derby 

Street Mills, Bury. 

PULLEYS. 

Pouliea. 
Scbeiben. 
Poleaa. 

Bridge, D., & Co. Ltd., Castleton, 
Manchester. 

Crofts (Engineers) Ltd., Thornbury, 
Bradford. 

Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 
Fraser, Douglas,& Sons Ltd.,Arbroath. 
Skefko Ball Bearing Co. Ltd., Luton. 

PUMPS. 

Pompea. 
Pumpen. 
Bombas. 

Mather & Platt Ltd., Park Works, 
Manchester. 

Tattkrsall & Holdsworth's Globe 

Works and Stores, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

RAISING MACHINES. 

Machines a aplaner lea tiaana. 
Rauhmaschinen. 
MAquinas de cardar pelo de pafioa. 

Charlesworth, J., Huddersfield. 

RAYON. 

Sole artificielle. 
Kunstseide. 
Seta artificiald. 

Courtaulds Ltd., Coventry. 

RAYON FINISHING MACHINERY. 

Machines A finir la aoie artificielle. 
Kunstseide appretiermaachinen. 
Maiyaiiwa de acabar para aeda arti* 

Dohson & Barlow Ltd,, Bolton. 
Mather & Platt Ltd., Manchester. 

REED HOOKS. 

Paasettes. 
Blattatecher. 
Pasa-hiloa. 

Brierley & Kershaw Ltd., Roach 
Works, Rochdale. 

Jones Textilaties Ltd., Blackburn and 
Manchester. 

REEDS AND HEALDS. 

Peignea et liases. 
RietkAmme und Litsen. 
Peines y lisos. 

Jones Textilaties Ltd., Blackburn and 
Manchester. 
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S. DODD & SONS 
LIMITED 

LYON WORKS, OLDHAM 

Dealers in all Classes and Makes 

of Second-Hand 

TEXTILE 

MACHINERY 
for OPENING, PREPARING, SPINNING 

and DOUBLING COTTON 

CATALOGUES ON APPLICATION 

UBGE QUANTITIES OF SUNDRIES IN STOCK 

FLOTED ROLLERS, FLYERS, AND SPINDLES REPAIRED 

Telephone 838 

Tel. Address s 
**DPDD. OLDHAM*' 

CodesI 
Al, ABC. iU Editios, Bfstlnr’i 

Manchester Exchange 

* Tuesday and Friday 

Pillar K8 



‘classified buyers* directory Jp 

rings and travellers. 

Anneaux at CurMurt. 
Ringa and LAufar. 
AoiUloa y Corradoraa. 

Cook & Co. (Manchester) Ltd., x8 

Exebange Street, Manchester. 
Eadib Bros. & Co. Ltd., ao and at 

Victoria Buildings, Manchester. 

ROPE MACHINERY. 

Machines pour fabrication da 
cordages. 

Sailermaschinen. 
MAquhuM para la fabrioacidn da las 

cuardaa. 
Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 

ROLLER. BEARINGS. 

Paliar A rouleaux. 
Kugallagar. 
Soporta da rodiUos. 
Sopporti a ruUi. 

Crofts (Engineers) Ltd., Bradford. 

Skefko Ball Bearing Co. Ltd., Luton. 

ROPES>-COTTON DRIVE. 

Cables da transmission an coton. 
Baumwollana Traibsaila. 
Cables da algoddn para transmisidn. 

Hart, T., Ltd., Lambeth Rope Works, 
Blackburn. 

Kenyon, Wm., & Sons Ltd., Dukinfield. 

ROLLER CLOTHS. 

Tissue A Cylindras. 
Walxantacnar. 
Panni par RuUL 
Panos para rodiUos. 

Hyde, Robert, & Co., Stalybridge. 

Kenyon, James, & Son Ltd., Bury. 

ROLLER COVERING MACHINES. 

Machinas a courrir las cylindras da 
prassion. 

Wauan&barsugmasehinan. 
Ma^^nas cubrir cilidros da 

Chadwick, Cobdbn, Oldham. 

ROLLER COVERINGS AND LEATHER. 

RarAtamants at cuir pour rouleaux. 
WalxanObarxflga und-ladar. 
Cubiartas y euaro para roUos. 

Walker, Chas., & Co. Ltd,, Leeds. 
WiLcocK Bros., Ashton*under*Lyne. 

ROLLER MAKERS. 

Fabricants da rouleaux. 
Walaanfabrikantan. 
Fabricantas da roUoa. 

Arundel, Coulthard, & Co. Ltd., 

Stockport and Preston. 
Asa Lees & Co. Ltd., Soho Iron Works, 

Oldham. 
Hibbbrt, Toseph, & Co. Ltd., Lodge 

Bank Works, Darwen. 
Platt Bros. & Co. Ltd,, Hartford 

Works, Oldham. 
Twbbdalbs & Smalley (1930) Ltd., 

Castleton, nr. Manchester, 

ROLLER SKINS. 

Coirs pour gamir las roulaaux. 
Wi^onhAuts. 
Pislas para rodiUos. 

Chadwick, Cobdkn, Oldham. 

ROVING FRAMES. 

Bancs A broches en fin. 
V orspinnmaachinen. 
Banoos de busos an fino. 

Smith, Prince, & Son Ltd., Keighley, 
Y orks. 

RUBBER MACHINERY. 

Machinas pour caoutchone. 
Kautschukvararbaitungamaschinen. 
MAquinas para cauebo. 

Bridge, David, & Co. Ltd., Castleton 
Iron Works, Castleton, Manchester. 

SAFETY BOILER MOUNTINGS. 

ApDaFsOs da sAratA pour cbaudiAras. 
SionarixaitsTorriobtungan fOr Kassel. 
Aparatos da saguridad para calderas. 

Hopkinsons Ltd., Huddersfield. 

SCUTCHERS. 

Battauaas. 
Scblagmaschinen. 
Agramadoras. 

Asa Lebs& Co. Ltd., Soho Iron Works, 
Oldham. 

Dobson & Barlow Ltd., Bolton. 
Hbthbrington, J., & Sons Ltd., Man¬ 

chester. 
HowARb & Bullough Ltd., Accrington. 

Platt Bros. & Co. Ltd,, Hartford 
Works, Oldham. 

Taylor, Lang, & Co. Ltd., Castle Iron 
Works, Stalybridge. 

Twekdales & Smalley (1930) Ltd., 

Castleton, nr. Manchester. 

SECOND-HAND MACHINERY, ETC. 

Machinas d'oecaaion, etc. 
Oshrauohta Maschinmi nsw. 
Maquinas da lanes, ate. 

Dodd. Samuel, & Sons Ltd.| JLyon 
Works, Oldham. 
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ROLLER CLOTHS 
CLEARER CLOTHS 
SIZING FLANNELS 
ERMEN'S ENDLESS 

CLEARERS 
for Cotton Spinners and 

Manufacturers 

LAPPINGS 8L MACHINE 
BLANKETS 

for Calico Printers 

The whole of Kenyon’s 
Machinery Clothing is 
made throughout in their 
own mills. 

JANES KENYON & SON 
Derby Street Mills 
BURY - - Lance. 

Founded 1714 

KENYON’S of BURY 
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SEW1N6 THBBAD MACHINERY. 

Outillagtt pour fll A coudre. 

NAlucwirninatcliiniv 

Maquinaria para liilo da coaar. 

Ayrton, Wm., & Co. Ltd., Longsight, 
Manchester. 

SHAFTING, FITTINGS. ETC. 

Ark^ aoeaasoiras. ate. 

Wallan, Garaituran. usw. 

Arbolas, accaaorios. ate. 

Bridge, David, & Co. Ltd., Castleton 
Iron Works, Castleton, Manchester. 

Crofts (Engineers) Ltd., Thornbury, 
Bradford. 

Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 
Fraser, Douglas, & Sons Ltd., Arbroath. 
Skefko Ball Bearing Co- Ltd., Luton. 
Tattersall & Holdsworth’s Globe 

Works and Stores, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

SHEET-METAL WORKERS. 

Pabrieantaa d*artielas an tdla. 

Blachwaranfabrikantan. 

Fabrkaataa da artieulos da matal 
laminado. 

Gouldin & Clough, Humboldt Street, 
Bradford. 

Kenyon, Wm., & Sons Ltd., Chapel 

Field Works, Dukinheld. 

SHUTTLES. 

Navattas. 

Wakaehataan. 

Lansadaraa. 

Wilson Bros. Bobbin Co. Ltd., Garston, 

Liverpool. 

SILICATE COTTON. 

Coton aiUcato. 

Seklaokonwollo. 

Algoddn ailJeato. 

KsNYoig, Wm.. & Sons Ltd., Dukin- 
field, Manchester, 

SIZING AND SLASHING MACHINES. 

Maekinos A collar (oneoUonaaaX ' 

Trommal-ond andaro ScUieht- 
maBchinan. 

MAquInas daancolar (angomadorM). 

Asa Lees & Co. Ltd., Soho Iron Works, 
Oldham. 

Butterworth & Dickinson Ltd., Globe 
Iron Works, Burnley. 

Charlbswqrth, J., Huddersfield. 
Hibbert, Joseph, & Co. Ltd., Lodge 

Bank Works, Darwen. 
Howard & Bullough Ltd., Accrington. 
Livessy, Henry, Ltd., Greenbank Iron 

Works, Blackburn. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 
Tattersall & Holdsworth’s Globe 

Works and Stores, Enschede and 
Rotterdam (HollandX and Burnley 
(England). 

SPINDLE AND FLYER MAKERS. 

Fabricant* da broebaa at aHattaa. 

Spindel- und Fl&galfabrikantan. 

Fabricaa da buaoa p alataa. 

Arundel, Coulthard, & Co. Ltd., 

Stockport and Preston. 
Asa Lees & Co. Ltd., Soho Iron 

Works, Oldham. 
Bodden, W., & Son Ltd., Hargreaves 

Works, Oldham. 
Cook & Co. (Manchester) Ltd., i8 

Exchange Street, Manchester. 
Dobson & Barlow Ltd., Bolton. 
Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 
Howard & Bullough Ltd., Accrington. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 
Ryder. Wm., Ltd., Beehive Works, 

Bolton. 
Skefko Ball Bearing Co. Ltd., Luton. 
Smith, Prince, & Son Ltd., Keighley, 

Yorks. 
Tweed ALES & Smalley (1990) Ltd., 

Castleton, nr. Manchester. 

SPINDLE RINGS. 

AnneauE pour Inroebaa. 

Spindalringa. 

AniUoa para buaoa. 

Arundel, Coulthard, & Co. Ltd., 
Stockport and Preston. 

SwAiLES Ltd., Oldham Cop Tuba Works, 
Moorhey, Oldham. 
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SIZE BOILBBS. 

Bouillmirt pour la eoUe* 

ScUichtekoclior. 

Aparatos para eoeor la pasta. 

Hidbbrt, Joseph, & Co. Ltd., Lodge 
Bank Works, Darwen. 

SIZING FLANNEL. 

Flanallos A Enoollage, 

ScUicliiflanello. 

Flanalla per incollare. 

Hvdb, Robert, & .Co., Stalybridge. 
Kbnyoh, Jambs, & Son Ltd., Bury. 

SIZING INGBEDIENTS. 

Products k collar. 

SchliohtmltteL 

InZredlentes de encolar. 

Tragasoi. Products Ltd., Hooton, 
Wirral. 

SOAP. 

Savon. 

Seife. 

Jabdn. 

Stephenson Bros. Ltd., Bradford. 

SPINNING MACHINBBY. 

Maohiaos A filer. 

Spinnmaschinen. 

Maquinas de hilar. 

Asa Lbbs & Co. Ltd., Soho Iron Works, 
Oldham. 

Dobson & Barlow Ltd., Bolton. 

Dodd, Samuel, & Sons Ltd., Lyon 
Works, Oldham. 

FRASBR, Douglas, & Sons Ltd., Arbroath. 
Hall & Stblls Ltd., Park Works, Dal¬ 

ton Lane, Keighley. 
Hbthbrington, J., & Sons Ltd., Man¬ 

chester. 

Howard & Bullough Ltd., Accrington. 

Nouvbllb SociAtA de Construction, 

Guebwiller. 
Platt Bros. & Co. Ltd. Hartford 

Works, Oldham. 
Smith, Prince, & Son Ltd., Keighley, 

Yorks. 
Twkkdales & Smalley (1930) Ltd., 

I Castleton, nr. Manchester. 

SPRINGS. 

Reesorta, 

Fedem. 

MueUea. 

Brierley & Kershaw Ltd., Roach 
Works, Rochdale. 

Jones Textilaties Ltd., Blackburn 
and Manchester. 

SPRINKLERS. 

Extincteura d'incendie. 

N&aaer. 

Rocladorea. 

Mather & Platt Ltd., Park Works, 
Manchester. 

SQUEEZING PRESSES. 

Presses A ezprimer. 

Quetschpreasen. 

Prensaa de exprimir. 

Fraser, Douglas, & Sons Ltd., Arbroath. 
Petrie & McNaught Ltd., Rochdale. 

STEAM TRAPS. 

Purgeurs automatiquee. 

Kondenswaaaerahscheider. 

Grifos para elagua de condeasacioa. 

Auld, David, & Sons Ltd., Rowchester 
Street, Glasgow. 

Charlksworth, J., Huddersfield. 
Hopkinsons Ltd., Huddersfield. 

STEEL COMBS. 

Peignea d'aoier. 

Stahlkgmme. 

Peinea de acero. 

Brierley & Kershaw Ltd., Roach 
Works, Rochdale. 

Jones Textilaties Ltd., Blackburn 
and Manchester. 

STOP MOTION TWISTERS (COTTON, JUTE, 
ANB WOOLLEN). 

Retordeora A mouvement d'arrAt ' 
(Coton. Jute, et laineX 

Zwimmaachinen mit AusrOck- 
vorrichtuag. 

Toreedorea de movimieato dp doteo- 
oidn (AlgodAn, Jute y laaaX 

Fairbairn Lawson c3ombb Barbour 

Ltd., Hope Foundry, Leeds. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham. 
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CLEAN SOFT WATER 
18 ESSENTIAL FOR 

THE TEXTILE INDUSTRY 

KENNICOTT 
SAND FILTERS 

WATER SOFTENERS 

THE BiST IN THE WORUi 
KENNICOTT WATER SOFTENER CO. LTD. 
SPECIALISTS IN WATER PURIFICATION 

HEAD OFFICE AND WORKS: 

WOLVERHAMPTON, Eng. 
PIuhm: Bilston 81 Cables: “Walertanks, Wolverhampton'* 
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STEHTEBnia MACHINES. 

MadiiiiM k itir«r. 
Aafrahmmaichinen. 
Macchiiic di tirar*. 

Charlksworth, J., Huddersfield. 
Mather 8c Platt Ltd., Manchester. 

TALLOW. 

Suif. 
Talg. 
Sebo. 

Stephenson 

Yorks. 
Bros. Ltd., Bradford, 

TEMPLES. 

Temples. 
Breithelter. 
Templaxos. 

Hkierlry & Kershaw Ltd., Roach 
Works, Rochdale. 

JonesTextilaties Ltd., Blackburn and 

Manchester. 

TEXTILE ACCESSOBIES. 

Accessoires pour febriques textiles. 
Ausrttstungstfegenstande fikr Teztil* 

iabriken. 
Aooesoiios para fabricas textiles. 

BRtERLRY & Kershaw Ltd., Roach 
Works, Rochdale. 

Jones Textilaties Ltd., Blackburn and 
Manchester. 

THREAD GUIDES. 

Guides fU. 
Fadenffibrer. 
Guias de bioL 

Arundel, Coultharu, 8c Co. Ltd., 

Stockport. 
Brierlky & Kershaw Ltd., Roach 

Works, Rochdale. 

THREAD MACHINERY. 

Macbines pour la fabrication de fils. 
Zwtmmascbfnen. 
Maquinas para fabricacidn de bilos. 

Arundel, Coulthard, & Co., Ltd.. 

Sovereign Works, Stockport and 
Preston. 

Asa Lbes& Co. Ltd., Soho Iron Works, 
Oldham. 

Ayrton, Wm., & Co., Longsight, Man* 
Chester. 

Fairbairn Lawson Combe Barbour 

Ltd. , Hope Foundry, Leeds. 

5 

TUBES. 

Tubes. 
Robren. 
Tubos* 

O’Neill, Samuel, & Sons Ltd., Liiidcn 

Mill, Castleton, Manchester. 
SwAiLES Ltd., Moorhey, Oldham. 

TWINE MACHINERY. 

Macbines ponr la fabrication de 
ficelles. 

Bindfadenmascbinen. 
Maquinas para la fabricacidn de 

bramantes. 
Fairbairn Lawson Comob Barbour 

Ltd., Hope Foundry, I^eeds. 
Fraser, Douglas, &Sons Ltd.,Arbroath. 

TWINE TUBES. 

Tubes a ficelle. 
Bindfadenrobren. 
Tuboa de bramante. 

O’Neill, Samuel, & Sons Ltd., 

Castleton. 

VALVES. 

Soupapes. 
Ventile. 
Valvuls^ 

Auld, David, & Sons Ltd., Rowchester 
Street, Glasgow. 

Hopkinsons Ltd., Huddersfield. 
Tattersall & Holdsworth’s Globe 

Works and Stores, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

VARIABLE SPEED GEARS. 

Mdcanismes k vitesse variable. 
Ver&nderlicbea Gescbwindigkeita- 

getriebe. 
Engranaiea de relocidad variable. 

Crofts (Engineers) Ltd., Bradford. 

VENTILATORS. 

Ventildteura. 
Ventilatoren. 
Ventiladores. 

Gouldin & Clough, Humboldt Street, 
Bradford. 

Pickard, F. H.\tterslky, & Co., 

Leeds. 

WATER SOFTENERS. 

Appareila pour amoUir I'eau. 
WaaaerentbArtun|ttmittel. 
Apparati d'anun^lre aequa. . 

Kennicott Water Softener Co. Ltd., 

Wolverhampton. 
Mather & Platt Ltd., Manchester. 
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AR 

The new 

Winder 
Winding: without vibration 

In this recently patented all-British machine the pressure of the cone on the 
drum is regulated by means of an oil piston cushioning device. Each drum is 
fitted with loose end running on ball bearings, and there is a separate cam to 
each drum, fitted with patented positive lubrication for cam bowl and guide slides. 
The cone holder is arranged to build a concave end. and perfect knitting packages 
are produced at the highest possible speed. The formation of patterns is pre¬ 
vented by the variation in speed of the camshaft, which is driven .^by a patent 

differential motion. 
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WABDma MACfllNEBY. 

Machines pour la fabrication d*ou« 
ato. 

Wattaarseugungsmaschinen. 

Maquinas para la fabricacidn de 
uota. 

Asa Lees & Co. Ltd., Soho Iron 
Works, Oldham. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham, 

WARPING MACHINES. 

Ourdissoirs. 

Zettelrahmen. 

Urdidores. 

Arundel, Coulthard, & Co. Ltd., 

Sovereign Works, Stockport. 

Asa Lees & Co. Ltd., Soho Iron Works, 

Oldham. 

Hutterworth & Dickinson Ltd., Globe 
Iron Works, Burnley. 

Chari-esworth, J., Huddersfield. 

Howard & Bullough Ltd., Accrington. 

Livksby, Henry, Ltd., Greenbank Iron 

Works, Blackburn. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham. 

Unuersal Windin<; Co., Manchester. 

WARP-DAMPING DEVICES. 

Diapoaitifs, A humeeter lea chaines- 

Ketten-Anfeuchtvorrichtungen. 

Di^waitivoa homectadorea del 
urdlmbre. 

Mather & Platt Ltd., Manchester. 

WARP-DYEING MACHINES. 

Macbinea A teindre lea ourdiaaagea. 

Kettenfirbemaacbinen. 

MAquinaa de tefiir lea urdimbre. 

Mather & Platt Ltd., Manchester. 

WARP-STOP MOTIONS. 

Mecaniamea d’arrAt pour chalne. 

Kettenfadenw&cbter. 

'MoTimientoa paraur dimbrea. 

Mathbr & Platt Ltd., Manchester. 

WASHING MACHINES. 

LaTeuaea mdcaniquea. 

Waacbmaacbinen. 

Lavadorea mecanicoa. 

Fra.ser, Douglas.&Sons Ltd., Arbroath. 

Petrie & McNaught Ltd., River Street 
Iron Works, Rochdale. 

Tattersall & Holdsworth's Globe 

Works and Stores, Enschede and 
Rotterdam (Holland), and Burnley 
(England). 

WASTE BREAKERS. 

Effilocbeuaes pour ddcbeta. 

Abfallreisser. 

Rompedorea de deaperdicios. 

FKAsEK, D( •i’<,LAs,& SoNs Ltd,, Arbroath. 

I WINDING MACHINERY. 

! Bobinoira. 

I Aufwickelmaachinen. 

! Devanadores. 

1 Arundel, Coui.thard, & Co. Ltd., 
I Sovereign Works, Stockport and 
I Preston. 

j Asa Lees & Co. Ltd., Soho Iron Works, 
j Oldham. 

I Broadbent, R., & Son Ltd., Phoenix 
Iron Works, Stalybridge. 

Butferworth & Dickinson Ltd., Globe 
Iron Works, Burnley. 

Charlesworth, j., Huddersfield. 

Dt>BsoN & Barlow Ltd., Bolton. 

Fairbairn Lawson Combe Barbour 

Ltd., Hope Foundry, Leeds. 

Fraser, Douiii.AS, & Sons Ltd., Arbroath. 

Howard & Bullough Ltd., Accrington. 

Liveskv, Henry, Ltd., Greenbank Iron 
Works, Blackburn. 

Platt Bros. & Co. Ltd., Hartford 
Works, Oldham. 

Smith, Prince, & Son Ltd., Keighley, 
Yorks. 

Stubbs, Joseph, Ltd,, Mill Street Works, 
^ Ancoats, Manchester. 

Universal Winding Co., Manchester. 
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JOHN HAIGH & SONS Lm 
Machine Makers^ Iron founders, etc. 

PBIEST ROYD IRON WORKS, HUDDERSFIELD 
Mmkerg of all kind a of 

CARDING MACHINES 
FOR WOOLLENS, WORSTEDS, AND PELTS 

ILLUSTRATED CATALOQUE SUPPUED ON REQUEST 

Telegraphic Addressi At Code, and ABC ith Edition. 
**HA1GBS, Machinists, Unddersficld.” Bentley's Marconi. 

Tdsfhonet ISOS (two lines). 

ESTABLISHED 1855 
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WASTE (COTTON) MACHINERY. 

MAchinM pour la fabrication das 
dAchats (Coton). 

Abfallvararbaituntfsmaschiaan 
(Baumwolla). 

Maquinas para la fabricaeidn da 
daapardicios (Altfoddn). 

Asa Lees & Co. Ltd., Soho Iron Works, 
Oldham. 

Dobson & Barlow Ltd., Bolton. 

Platt Bros. & Co. I.td., Hartford 
Works, Oldham. 

Tweedalks & Smalley (iQao) L'id., 
Castleton, nr. Manchester. 

WAX RODS FOR WEAVERS. 

Vargas da cira pour tissarands. 

Wacbsstaba fUr Wabar. 

Varillas da cara para taiadoras. 

Stephenson Bros. Ltd., Bradford, 

Yorks. 

WIRE HEALDS. 

Liaaas mAtalliquas. 

Drahtlitsan. 

Liaos matalicos. 

Jones Te.xtilaties Lid., Blackhurn 
and Manchester. 

WOOL CARBONISINO PLANT. 

Macbinas A carbonisar la laine. 

Wollauskoblungsanlagan. 

Maquinas para carbonisar lana. 

Charleswurth, J., Huddersfield. 

Petrie & McNauoht Ltd., Crawford 
Street, Rochdale. 

WOOL'COMBING MACHINERY. 

Macbinas k paignar la laina. 

W oUkAmmaschinan. 

Maquinas para painar lana. 

Platt Bros. & Co. ^Ltd., Hartford 
Works, Oldham. 

WOOL-WASHING MACHINERY. 

Macbinas pour la lavaga da la laina. 

Wollwascbmascbinan. 

Maquinas para larar lana. 

Charlesworth, j., Huddersfield. 
Petrie & McNaught Ltd., Rochdale. 

WOOLLEN AND WORSTED MACHINERY. 

Macbinas pour la fabrication da 
laine at estama. 

WolL und Kammgarnstoff- 
maschinan. 

Maquinas para la fabricacidn da 
lana y da astambre. 

Asa Lees & Co. Ltd., Soho Iron Works, 
Oldham. 

Charlesworth, J., Huddersfield. 
Haigh, j., & Sons Ltd., Priest Royd 

Iron Works, Huddersfield. 
Hetherington, J., & Sons Ltd., Man¬ 

chester. 
Pickard, F. Hatteksley, & Co.,Leeds. 
Platt Bros. & Co. Ltd., Hartford 

Works, Oldham. 
Smith, Prince, & Son, Keighley, Yorks. 
Universal Winding Co., Manchester. 

YARNS. 

Fils. 

Gama. 

Hilaxas. 

CoK i'AULDS Li D., Coventry and London. 
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Codes used: 
Teleflrraphic Address: “A1”“ABC” Telephone: 
“ ASA, OLDHAM ’ 4th and 6th Editions No. 777 OLDHAM 

“ATLANTIC” 
“BENTLEYS” 

Asa Lees a Co. 
LIMITED 

SOHO IRON WORKS, OLDHAM 

MAKERS OF 

ALL KINDS OF MACHINERY 
FOR 

PREPARING, COMBING 

SPINNING & DOUBLING 

COnON, WOOL, WORSTED, etc. 

RING DOUBLiNQ FRAME 
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NORMA 
ROLLER BEARING 
SPINDLES 
have been designed and standardised for 
RING SPINNING FRAMES, 
WOOLLEN TWISTER FRAMES, 
FLYER FRAMES, FLAX AND JUTE 
FRAMES, and are manufactured under 
licence by the leading Textile Machinist's 
in Great Britain and abroad. 

-Norma 

Spindle with 

magnified view 
of Roller Beat' 

Some main advantages of Norma Rol¬ 
ler Bearing Spindles are briefly as follows: 
SAVING IN POWER- from 30“/o to 35”/o 
INCREASED SPINDLE SPEED —more 
than 10°/o over plain spincile speeds. SAV¬ 
ING IN LUBRICANT & LUBRICA 
TION WORK—once a year only or 2,500 
working hours. UNIFORMITY AND 
STEADINESS OF RUNNING — giving 
increased production and improved quality. 

THE SKEPKO BALL BEARING CO^ LTD* 
HEAD OFFICE t LUTON, ENGLAND 

MANCHESTER t 71» Bridge Street, Deansgate. LEEDS t Wine Street* 
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ROBERT BROADBENT & SON 
-LIMITED-— 

Makers of 

WINDING. 
MACHINERY 

Phoenix Iron Works, STALYBRIDGE 

Telegrams - - - BROADBENT, STALYBRIDGE” 

Telephone - - - 296 STALYBRIDGE 

Manchester Exchange, Tuesday, No. F. 2 

AIm Soft Makers of BreadbeoFt Patcat BLSKE Stoacbrcakcrs and Cruskiag Plaat 

Codes: ABC 6th, Western, Bentley’s, Lieber 
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Howard & Bullough, Ltd. 
Ttkgrams;: 

** Globe, Accringtott** 
ACCBINGTON, ENG. TelepboAe: 

No. 2121 (4 liftcs) 

Makers of Cotton Mill Machinery. 

Revolving Flat Carding Engine. 

Roftl Exchaagt and Mancheater Rooaiii 61 Deaaagate Arcade, Tvcaday aad Friday 
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Dni>P fIDIVINfi The drive which is posi 
l£\Ft'£r l/nlVIilUt tive. shock absorbent, 
smooth running—a no-trouble drive if fitted with the 

LAMBETH COTTON 
DRIVING ROPES 

3 Strand or 4 Strand I 
Tlie world's best known .uul most successful diiving I 
rope -nuide by a firm with centuries’ experience. I 

THOMAS HART LTD. 
The Rope Driving Specialimts, 
LAMBETH ROPE WORKS. 

BLACKBURN - - ENGLAND 

[BOOK on! 
ROPE I 

DRIVINd I 
FREE J 

A NEW VOLUME In the series of TEXTILE MANUFACTURER ' MANUALS 

Practical Ring Spinning 
By L, J. MILLS 

PKlAXirAL 
PART 1. 

Chapter I. Cotton Yarn Spinning Prin' 
ciples. 

,, II. Ring Frame Construction. 
,, III. Ring Frame Spindles. 
,, IV. Ring Frame Bobbins. 
,, V. Ballooning and Separators. 
., VI. Driving Arrangements. 

VII. Ring Frame Gearing: 
Various Makers. 

PART II. 

Chapter I. Starting Up New Ring 
Frames. 

„ II. Setting Rollers. 
III. Roller Gearing Calculations. 

Crown 8vo. 414 Pages. 

CONTENTS: 
Chapter IV. Speed of Spindles. Twist 

Constants, etc. 
,, V. Travellers. Speeds and 

Counts. 
VI. Bobbin Building, etc. 

VII. Changing Counts and Cal¬ 
culations for the same. 

,, VIll. Producing Correct Counts. 
IX. Production. 

,, X. Duties of Ring Spinners. 
,, XI. Scouring and Drafting. 
,, XII. Defective Yarn, & Causes. 

XIII. Faultily Built Bobbins. 
XIV. Atmospheric Conditions of 

Ring Room. 
„ XV. Arrangements of Ring 

Frames and Re-setting. 

172 Illustrations. 

12s* 6Cl. net; by post, 13s* 
Published by EM MOTT «S: CO. LTD., 65 King Street, Manchester 

London; ao Bedford Street, W.C. a 
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MATHER & PLATT LTD., 
FOR OVER lOO YEARS 

Works* Manchester 22* Gt. Smith St** London* S*W« 1« 
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ARMOURED DOORS 

Please send for 
Booklets^ D. 12ob 
and D. 1de¬ 
scribing Hinged^ 
Folding Slid¬ 
ing A rm cured <5r* 
Composite Fire 
Doors ^ with or 
without automa¬ 
tic self - closing 
apparatus. 

Our Armoured Doors provide the 
most efficient means possible of 
isolating a fire. 

However fierce the fire on one 
side of the door, the other side 
remains cool. The remainder of 
the building beyond the door is 
therefore secure, and the firemen 
can concentrate their efforts on 
a confined area, thus further 
minimising the damage caused. 
Our Doors comply in every re¬ 
spect with the specifications of 
the Fire Offices’ Committee. 

STEEL 
ROLLING . 
SHUTTERS 
With interlocking steel 
slats provide the largest 
possible unobstructed 
opening. They offer 
adequate protection for 
openings in fire walls, 
entrances to warehouses, 
generating stations, boiler 
houses, transit and car 
sheds, garages, etc. 

FIRE PROTECTION, ELECTRICAL, 
HYDRAUUC, & TEXTILE ENGINEERS 

PARK WORKS - MANCHESTER 
And at Park House, 22 Great Smith St., London, S.W.I 

--♦ 
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This short-centre drive possesses 

all the advantages of Reliability, 

Efficiency, Resilience, and Dura¬ 

bility possessed by ordinary Rope 

Drives 

WN. KENYON & SONS LTD. 
DUKINPIELD-MANCH E STER 

Write for our booklets: 

"ROPES AND ROPE DRIVING" 

"SHORT CENTRE DRIVES” 
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Kenyon’s 

p-i 
Cotton 

DriviT\^ Ropes 

Rope Driving 
for 

Reliability 
For Information and 

Technical Advice about 

the Transmission of 

Power by Rope, consult 

WM. KENYON & SONS 
LIMITED 

CHAPEL FIELD WORKS 

DUKINFIELD 
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LEATHER BELTING 

HAIR BELTING 
ROLLER SKINS 

PICKING BANDS 

PATENT BLACK 

BATAVIA RAW HIDE 

PICKERS, LACES, ETC. 
TalMnimi “WILCOCKS, ASHTON-UNDER-LVNE." Tel.: Ul 

Agents: 

fH. WAOIA A SONS I 

INillA< Nt¥ill« Houm II 

^ Bomtey I 

Tel.; ASNTON 143 

/S. A. QIO VIOANONI 
ITALY Vie S. Andm 5 

AFRICAN A EASTIRN (MAUYA) LTD., SINSAPORS 
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ROLLER CLOTHS 
CLEARER CLOTHS 
SIZING FLANNELS 
WASHER CLOTHS 
AND ALL OTHER CLOTHS FOR 

COTTON SPINNERS 

LITHOGRAPHIC AND 
NEWSPAPER PRINTERS* 
BLANKETS, ETC. ^ 

Telegrams: “Hyde, Millbrook, Stalybridge.” 
ABC Code. 5th Edition. 

Telephone: No. 79 Stalybridge. 
Royal Exchange, Manchester: 
No. D 1 Pillar. Box No. 95 

ROBERT HYDE 
AND COMnPANT LTD. 

MAMUrACTURXRS SINCE 17*0 

SPRINC CROVE MILLS 

STALYBRIDGE 
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‘Uhe /yRlNNELL 
mSrmAUTOMATIC SPRINKLER 

AND FIRE ALARM 

The Grinnell System has been 
almost universally adopted 

throughout the Textile Industry 
as the quickest and surest pro¬ 
tection against Fire. A Vong and 
distinguished record has conclus¬ 
ively proved the efficiency of 
GrinnelFs in quenching fire at the 
outbreak, with an absolute mini¬ 
mum lossof property. Over 33,500 

fires have been extinguished by > 
Grinnell Sprinklers at an average 
loss of less than ;^6o. loss ot less than ;£,6o. 

(^iMeal Fire Extinguisher 
Make your premises safe from small fires 
by installing the “ Simplex.*’ The fire- 
destroying liquid is ejected with such 
strong force that an outbreak can be 
quenched in a few moments from a safe 
distance. 

/or 
Illustrated 

Booklet 
F. A, 187 
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Th. VORTEX 
Humidifier 

decreases 
waste and 
purifies the 
atmosphere 
woRTEX Humidifiers 
^ have been repeatedly 
proved the most successful 
system of securing a uniform 
degree of humidity in work¬ 
rooms for all classes of textile 
processes in all parts of the 
world. Each Vortex Unit 

, _ is under separate control, 
and the amount of moisture 

AUTOMATIC WARP STOP tlisptrsed can be regulated 
as ref|uired. The Vortex 
removes dust particles and 

Stops the loom immediately safeguards the health of 
warp thread breaks. Improves operatives and ensures their 
quality aiul effects economy in highest possible efficiency, 
working costs. Write for Book- May we send you our Ulus- 
let H. 3. trated Booklet H. 15. 

Textile, Electrical, Hydraulic 
and Fire Protection Engineers 

PARK WORKS. MANCHESTER 
And at Park House, 22 Gt. Smith Street, London, S.W.l 
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CHARACTERISTICS OF COTTON HAIRS 

By C. Underwood, B.A.* 

Although the general uppearanee and ehuraett r of a cotton fibre 
are probably familiar to those who are accustomed to handling 
many millions of them daily, a short discussion of the physical 
characteristics, and the methods employed in their measurement, 
might be of interest; for the qualities of a yarn, and ultimately of a 
fabric, must depend in some w'ay or other upon the properties of the 
fibres of w-hich the yarn is built up. 

The characteristics of cotton hairs may be dealt with under the 

following headings; Length, convolutions, fineness, strength and 

rigidity, and colour and lustre, and although it is difficult to discuss 

any one character without referring to the others, on account of the 

relationship which exists betw'cen them, it will be simpler to treat 

them separately as fur as possible. 

Length.—This quality is generally accepted in the trade as being 

the most important characteristic of the cotton hair; the price of a 

cotton is governed largely by its staple," and it is probably true 

that of two cottons, having all their properties similar except length, 

the longer will produce the better yarn. Difficulties of investigation 

arise, however, in that very seldom are two such cottons available 

for comparison, and owing, perhaps, to the possible correlation of 

some of the characteristics, cottons practically dlways differ in more 

than one respect. In considering the staple length of a cotton, one 

point should be noted which is perhaps of oven greater importance 

in spinning, viz., the " variability " of length, or, to use the trade 

* Of the Staff of The British Cotton Industry Research Association. 
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term, “ evenness of staplt*/* It is imj>ossil)le to obtain a uniform 

cotton, for not only do the conditions of growth vary in the same 

field, in the same plant, and even in the same boll, but the hairs on 

one seed do not all begin to grow at the same moment and probably 

do not all receiv'e the same amount of nourishment. In Fig. 1 are 

shown photomicrographs of a cotton seed with one day’s growth of 

Fig. 1.—Cotton Seed with One Day’s Growth of Hair. 
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lint. The picture of the whole seeds shows certain portions on which 

no hairs are yet visible. The more highly magnified photograph 

shows the variation in length of the 

stumps of hairs which have just 

appeared. 

The presence of abnormally un¬ 

developed hairs which are easily 

broken, careless picking, faulty 

ginning, or inaccurate settings of 

the machinery, may each be re¬ 

sponsible for excessive amount of 

short fibre and consequent unsatis¬ 

factory work. 

The four following methods Oa^ 

measuring lint length are used:— 

1. “Halo” Mkthod.—Used for 

seed cotton. The hairs on a seed arc 

combed out to form a sort of halo, 

as indicated in Fig. 2, and the length 

is estimated from the size of the halo. 

A rough indication of the variability 

is given by the variation in density 

from the seed outwards. The value 

Kio 2 —“IImo" Mfthoi) >‘y this method probably 
no .. HALO AlLTHOn. maximum hair 

length. 

2. Hand Pitxini;.—The success of this method depends entirely 

on the experience and personal judgment of the observer. It is used 

by graders, and their estimate gives the spinner some idea of the 

staple length of the cotton he is buying, although the exact signilicance 

Fig. 3.—“Baer” Sorter Diagram, 
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of the grader’s figure is unknown except to himself; it is not the 

maximum length as given by the halo method, and it is generally 

rather above the “ most frequent length,” as determined by the 

method 4 below. The grader usually estimates the variability and 

qualifies his length figure by adding some such expression as 

** mixed,” “ very uneven,” etc. 

3. Baer Sorter.—The hairs are laid in order of length on a piece 

of black velvet with their lower ends in the same straight line, so 

that the upper ends lie on a 

curve indicating the length and 

variability of the cotton, as 

shown in Fig. 3. This method 

has the advantage of giving at 

a glance information about the 

length, etc., of the sample, but 

it is tedious and requires prac¬ 

tice, for it is essential that the 

hairs are laid out straight and 

uniformly. It is not suitable for 

accurate quantitative measure¬ 

ment. 

4. Balls* Sledge Sorter. 

—A complete description of the 

Balls’ sorter is given in a pam¬ 

phlet, ** A New Method for 

Measuring the Length of Cotton 

Hairs,” by W. L. Balls. The 

hairs are deposited on a long 

strip of plush, the short ones 

at one end, the long ones at 

the other, the medium length 

hairs in the middle. By weigh¬ 

ing tufts from equal portions of Fig. 4.—Balls’ Sledge Sorter 

this lot of hairs, the proportions Diagram. 

of hairs of various lengths can 

be calculated and a frequency diagram constructea, as shown in Fig. 4. 

Such a diagram gives equally as good an indication as the Baer 

diagram when once its significance is grasped, and is capable of much 

greater accuracy of interpretation. The “most frequent length” is 
that length at which the peak A occurs, whilst the grader’s staple 
usually corresponds to the length given by the point B or thereabouts. 

Convolutions.—The cause of this characteristic feature of the 
cotton hair—-sometimes spoken of as “ natural twist ’’—has been the 
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subject of much controversy. It seems to be acknowledged that 
convolutions are not all of the same type, and that different kinds are 
probably the result of different causes; generally, however, they 
may be assumed to be due to some spiral formation or inequality in 
the structure,of the hair. Fig. 5a shows normal convoluted hairs; 
B, undeveloped hairs with no convolutions; c, an overdeveloped 
hair, also without convolutions (Fig. 6b and c on p. 0). 

Convolutions are related to the shape of the cross-section of the 
hair, which is usually described in terms of the ratio of the “ ribbon- 
width —the horizontal distance between the vertical dotted lines 

Fig. 5a.—Normal Convoluted Cotton Hairs. 

in Fig. 8 -to the wall-thickness,’^ although there is no connection 
between fineness (sec below') and the number of convolutions per 
centimetre. Convolutions may be caused to disappear by wetting 
or by boiling under pressure, and arc seen to reappear on tlr\dng 
again; reversals in the direction of twist also very often occur, 
the frequency and distribution of which may modify the spinning 
qualities of a cotton. The great variation in the number and char¬ 
acter of the convolutions of normal cotton hairs (which is apparent 
in Fig. 5a) makes it extremely difficult, however, to investigate with 
any degree of success the relationship between the strength and other 
properties of a yarn and the “ natural twist ” or frequency of 
convolutions in the constituent hairs, although attempts have been 
made to relate the number of convolutions per centimetre to 
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“ clinging power,” or the force required to pull a cotton hair through 
a pad of similar parallel hairs. • 

Fineness.—This quality can be expressed in various ways, e,g.y 

by the area of the cross-section of the hair, the diameter, the wall- 
thickness, or the weight of a unit length of hair. With the 

Fig. 6b. 

Undeveloped Hairs 

WITHOUT Convolutions. 

Fig. 5c. 
Overdeveloped Hair 

WITHOUT Convolutions, 
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exception of “ diameter —which is a very indeterminate character 

owing to the shape of the normal collapsed cotton hair (see Fig. 6, 

which shows sections of hairs of different types of cotton)—there 

is a fairly obvious relationship between these quantities and, as the 

** weight measurement is the simj>lest to undertake, fineness is 

usually expressed in terms of hair weight per centimetre, the assump¬ 

tion being made that the 

density of cellulose, the 

principal constituent of 

the cotton hair, is con¬ 

stant. The results of 

many measurements on a 

wide range of samples 

indicate on the whole a 

confirmation of the gener¬ 

ally accepted idea that 

long cottons are finer than 

short ones, although it 

must be emphasised that 

this cun only be taken as 

a broad generalisation. 

Values for hair weight 

per centimetre of different 

types of cotton usually 

fall within certain fairly 

well defined ranges, and 

although these ranges 

overlap in many cases, 

it is sometimes possible, 

with the aid of measure- 

Tnents on length, etc., to 

<letect adulterations, such 

as, for example, the mix¬ 

ing of a long Uppers with 

a Sakel. The variations 

within each type are, 

however, too great to admit of this method as a sound means 

of identification. It is occasionally useful in detecting the presence 
of immriture hairs, which are abnormally thin-walled and thus bring 

down the mean value considerably if they occur in any quantity. 

Regarding the effect of fineness on spinning value, the results of 

spinning tests seem to indicate that of two cottons possessing identical 

measurable characters, except in so far as one is finer than the other. 

-ttt 

Fk;. 0. —.Skctions of Cotton Hairs. 
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the former may be expected to produce the superior yam. A list of 
hair weight per centimetre values of most types of cotton is given 
in a paper by Morton,y. Text, hist,, 17, 1926, T. 537. 

Streng^.—The significance of the strength of individual hairs in 
relation to the quality of the yarn has been the subject of considerable 
difference of opinion. Until recently it was thought that yarn 
broke by slippage of the constituent fibres rather than by their actual 
rupture. Examination of the hairs in broken ends of yarn shows, 
however, that in many cases a large proportion of the hairs are 
actually broken. No correlation has been found, on the other hand, 
between hair breaking load and yarn strength, nor aro there any 
striking connections between breaking load and other hair character- 

Fig. /.—CorroN Hair with Colour in Clmual Canal. 

istics. It would seem reasonable to expect a correlation between 
wall-thickness or hair weight per centimetre and breaking load, 
but it must be remembered that the breaking load depends upon 
the strength of the weakest portion of tlic hair, and will therefore 
be considerably influenced bv any abnormalities. 

Rigidity .—The rigidity of a cotton hair is a measure of the 
difficulty experienced in twisting a certain length of it through a 
given angle, and thus can be expected to be intimately connected 
with spinning quality, since the action of .spinning ronsi.sts in 
twisting together a number of hairs. There appear to be certain 
definite relationships between the rigidity of a cotton hair and other 
factors, such as its strength, mass, length, etc., and the general mill 
practice of using lower twist constants in calculating turns per inch 
for finer cottons than for coarser and shorter cottons, since the latter 
naturally require a greater couple for unit twist than the former, 
has been confirmed by extensive measurements on various cottons* 
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Colour and Lustre.—The colour of a cotton may be influenced 
to a considerable extent by climatic conditions, but it is primarily 
an inherent characteristic. It is due to the presence in the hairs of 
** cndochrome ” or colouring matter. In Fig. 7 the dark-coloured 
lumps in the central canal of the hair represent the endochrome, 

which, however, is not 

Fig. 8.—Sections of Cotton Haiks. 

visible in every hair, so 
that the colour may not be 
evident on examining indi¬ 
vidual fibres. American 
cottons contain very little of 
this colouring matter and in 
a healthy state are very 

faintly cream; some Flgyptian cottons and the variety known as 
Rod Peruvian show more intense colouring which may fade on 
prolonged exposure. In adverse climatic conditions, American 
cottons may take on a bluish-white appearance which is detrimental 
to the grade. Colour due to staining is quite distinct from natural 
colour, as it occurs in patches throughout the bulk. It is caused 
primarily by the attac k of an insect pest known as the Cotton Stainer, 
or Red Bug, which punctures the boll and inoculates it with a fungus. 
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The hairs affected are deeply stained and frequently immature, the 

development having been arrested. American cotton is not often 

attacked by this pest, but recent growths in Tanganyika and other 

cotton-growing countries in Africa seem to be rather susceptible to it. 

Lustre.—The governing factor in the lustre of cotton hairs is the 

shape of the cross-section. Briefly, it has been found that the more 

Fk;. 10.—Aknokmalitirs in Cotton IIaiks. 

nearly circular is the section of a hair, the greater is its lustre; but 

that the latter may also l>e affected by convolutions i.s evident not 

only on account of the relationship between this characteristic and 

the shape of the cro.ss-section, which was referred to in the paragraph 

on convolutions, but also from the example of immature hairs which 

are extremely thin-walled, have a very flat, ribbon-like .section, and 

yet arc abnormally lustrous. The theory accounts satisfactorily 
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for the increased lustre effected by mercerisation under tension, 

in which the hairs swell and become practically circular in cross- 

section. Fig. 8 shows sections of cottons: A, of low lustre; B, of high 

lustre; and C, mercerised. 

This short resume must include a note on that abnormal condition 

of cotton known as ‘‘ immaturity/’ in which the hair has, for some 

reason or other, failed to develop, laid down no secondary thickening 

to its wall, and consequently collapsed on the opening of the boll 

without convoluting. The converse state of overdevelopment is due 

to excessive secondary thickening, the central canal of the hair 

being practically closed uj); collapse is then almost impossible and 

convolutions are again absent. Fig. 5 shows normal, immature, 

and overdeveloped hairs; Fig. Ba shows sections of normal and 

thick-walled hairs with a group of immature fibres in the centre; 

B shows sections of immature libres. 

The former case—“ immature,’' unrijic/’ or dead ” cotton— 

is the more frequent and of more concern to the spinner, since it is 

at the root of many of his troubles. The undeveloped hair, being 

thin-^^alled, is comparatively weak; it is easily broken, firstly in 

the gin where it gives rise to excessive short fi! re and afterwards 

in the mill. Thin-walled hairs are very liable to form neps ** 

which resist dyeing and produce spottiness in the fabric, having 

persisted throughout all ])rcvious processes. The presence of im¬ 

mature cotton in a sanqilc is indicated frequently by the form of 

the .sorter cur\a*s, which show great variability of length, by abnorm¬ 

ally low values for both hair weight per centimetre and breaking load, 

and by the general appearance of the cotton. 

Illustrations of other occasionsd abnormalities, such as kinks and 

bulges in the hair duo, perhaps, to disturbances within tlie boll 

during growth, arc show’n in Fig. 10 on the previous page. 

NUMBER OF PERSONS EMPLOYED IN THE 
COTTON INDUSTRY 

According to the Third Census of Production (1924), 517,232 

persons were employed in spinning and weaving in the cotton 

industry, of whom 15,411 were mainly engaged in management, 

238,438 were employed in spinning, and 263,383 in weaving. About 

64 per cent, of the operatives w'cre women. 

The finishing sections employed in 1924 were 107,812, of whom 

84,947 were males. The nuinl)er of management, technical and 

clerical staff included, was 10,183. These numbers include persoms 

employed in finishing all kintls of goods, cotton, wool, linen, silk, etc 
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THE WORLD'S COTTON CROP RETURNS 
**Annual Cotton Handbook” 

(/« Thousands of Buhs) 

1 Season. | America. India. Egypt. All Others. Total. 

1929-30 - 14514 5260 870 7104 27748 

1928-29 - 15785 5811 1076 0817 29489 

1927-28 - 14444 5871 911 6501 . 27727 

1926-27 * 19282 5973 1017 6208 31480 

1925-26 ■ 15452 6556 946 6353 29307 

1924-25 147U! 6670 935 5410 27731 

1923-24 11327 G330 927 4399 229S3 

1922-23 11248 6654 945 4193 23040 

1921-22 - 11495 6109 764 3498 21866 

1920-21 . 11355 4921 445 3986 20707 

1919-20 12218 5560 738 4088 22613 

1918-19 11603 1 3671 718 4919 20911 

1917-18 11912 4000 714 5538 22164 

1916-17 12976 4827 631 5813 24247 

1915-16 12953 5414 728 76(>3 26758 

1914-15 15067 4753 832 6991 27643 

1913-14 14885 6149 970 7804 29808 

1912-13 14129 4fi92 969- 7716 27506 

1911-12 16043 4178 9f)5 6374 27560 

1910-11 12132 4587 984 6:i24 24027 

1909-10 10651 5317 673 2768 19409 

1908-09 13829 4779 898 2885 22391 

1907-08 115S2 4445 908 2916 19851 

1906-07 13550 5197 923 2803 22473 

1905-06 11320 4797 798 2542 19457 

1904-05 13557 4061 843 2172 20633 

1903-(H 10124 4471 797 27tK) 18152 

1902-03 10758 4183 

0
0

 2804 17913 

1901-02 10701 4122 1 864 1052 16739 

1900-01 _ 10425 3377 711 900 16513 
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U.K. RAW COTTON IMPORTS 
’000 Lb. 

1925. 1926. 1927. 1928, 1920. 

Over in. Staple. 
From Egypt 

U.S.A. - 
Peru 
Sudan 

276,442 
8,028 
7,416 

14,482 

283,927 
6,984 

17,486 
40,775 

276,331 
6,937 

26,119 
57,716 

261,631 
8,521 

14,652 
45,257 

235,587 
11,706 
19,081 
59,443 

Total - 312.758 353,862 373,338 337,873 334,424 

Under in. Staple. 
From U.S.A. - 

Egypt - 
Peru 
Brazil - 
British India - 

1,217,750 
28,744 
77.294 
35,839 
98.294 

1,062,588 
29,967 
69,958 
32,089 
67,014 

911,612 
39,057 
81,226 
20,274 
48,041 

859,512 
42,363 
65 697 
11,559 
96,328 

824,358 
60,291 
61 720 
62 907 

104,806 

Total - 1,581,435 1,386,420 1,175,001 1 169 707 1,205.854 

U.K. EXPORT MARKETS FOR COTTON PIECE 
GOODS 

Destination. 

! 1 
Linear Yards. 

; Thousands. 
Value. 
;(;’000. 

1 
Percentages 

of Total 
Exports. 

British India - 1927 1,.5,50,696 31,130 37-4 
1913 3,057,306 34,055 43*2 

China, Japan, Hong Kong, etc. . 1927 130,371 4,605 31 
1913 773,242 12,897 10*9 

Dutch East Indies - - > - 1927 339,290 8,629 8-0 
Ceylon, Straits Settlements ) - 1913 539,217 , 7,395 7*6 
South America - 1927 381.163 11,556 0-2 

1913 582,146 8,479 8*2 
Mexico, Central America ) - 1927 67,640 1,866 1-6 
West Indies - - iT . 1913 167,577 2,146 2*4 
United States and Canada - 1927 93,438 4,436 22 

1913 157,065 3,596 2*2 
Australia and New Zealand - 1927 217,089 9,143 5-2 

1913 210,744 4,199 30 
Europe (excepting Balkans) - 1927 452,123 14,411 10*9 

1913 388,930 8,007 6*5 
Balkans, Near and Middle East . 1927 320,561 7,643 7*7 

1913 477,604 5,802 6*8 
North Africa . 1927 ; 263,899 6,368 6*3 

1913 1 357,387 4,414 6*1 
West Africa- - 1927 284,685 6,459 5*6 

1913 243,161 3,962 8*4 
South and East Africa - 1927 115,125 3,641 2-8 

1913 120,873 1,002 1*7 

Totals (all Countries) • - 1927 4,189,110 109,996 100 
1913 7,076,252 97,776 100 
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THE WORLD S COTTON MILLS 

Annual Cotton Handbook*’ 

{According to Latest Knmvn Estimates) 

Country. Mills. Spindles. Looms. 
Consump* 
tion. Bales. 

Hands 
Employed 

Great Britain - 1930 1734 57711635 703878 2621731 610000 
U.S. North - 1929 620 16787099 367461 2255403 230000 

,, South * 1930 9.57 18875557 352716 4950854 186000 
Canada * 1929 45 1230734 26764 196854 28500 
Germany - * 1930 300 11260000 250000 1795949 100000 
Russia • 1929 203 6217000 159100 929174 498930 
Poland * 1930 66 1642167 42240 292000 62000 
Finland - 1930 6 266900 6975 32000 7366 
Esthonia * - 1930 4 215000 3500 24000 5500 
Latvia - 1930 7 73504 1059 13852 3100 
France - 1930 695 10200000 200000 1215000 200000 
Hungary - - 1930 40 200000 12000 55000 18000 
Austria * 1930 80 976740 15900 136000 16000 
C. Slovakia * 1930 86 365.5000 110000 610000 120000 
Ju^O'Slavia * 1930 42 130000 9000 40000 15000 
Switzerland * 1930 64 1531344 26872 103094 28000 
Italy - 1930 700 54.50000 150000 1050000 250000 
Spain - 1930 400 2100000 75000 400000 130000 
Portugal - . 1930 52 503000 22000 60000 30000 
Belgium - * 1930 228 2156.500 54385 345000 38500 
Holland • * 1930 107 1168000 64300 180000 41718 
Sweden * 1930 33 627000 16000 93000 16000 
Norway * 1930 15 57218 2999 8000 2800 
Denmark • * 1930 27 98460 6891 22959 3337 
Turkey (En ) - 1929 1 10000 3500 
Bulgaria • * 1929 21 20450 1277 6500 iboo 
Cyprus - 1930 1 2000 500 65 
Greece . 1930 85 225000 2650 40000 12500 
Roumania - 1930 2 33300 5000 48500 6500 
Egypt * 1930 1 57000 850 11200 1500 
Asia Minor - 1927 6 50000 3325 36750 3080 
India ■ 1929 334 8807064 174922 2161166 346925 
China - 1930 120 3664120 29582 2179739 241552 
Japan* . 1930 258 6836516 77898 2951279 159692 
Korea ^ • - 1930 5 31200 1766 33932 3803 
Indo-China - 1925 5 90000 600 45000 3000 
Brazil - 1929 351 2652079 79249 453985 125028 
Argentina • . 1929 5 40500 900 25000 2500 
Chile - 1916 3 5000 400 454 
Peru • * 1928 11 76796 3049 i2500 i 3100 
Colombia - - 1928 16 39640 1927 66000 ‘ 3285 
Ecuador * • 1928 12 38874 836 12000 2542 
Venezuela - - 1928 8 48800 1900 29000 6000 
Guatemala • 1929 1 4000 185 5984 500 
Mexico - 1930 117 791613 29992 160000 34000 
Bolivia < 1929 2 6000 446 

Total (esdinated) 7776 166562810 3084694 25610405 8592722 
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COTTON MARKETING 

Raw cotton is a staple product and the markets for it are very 
highly organised. Almost all the cotton in the international trade 
is bought and sold on one or other of the numerous contracts of the 
many cotton exchanges. The exchanges, such as the Liverpool 
Cotton, Exchange, include in their objects the regulation of the trade, 
the recording of prices, stocks, and sales, the issue of statistics and 
other reliable information, arbitration, grading, classification, and 
standards, the drawing up of contracts, and in many cases the pro¬ 
vision of a futures market and other matters. 

Growth, grade, and staple are important commercial characteristics 
of cotton. From the point of view of the spinner buying actual 
cotton these may be translated together as staple or length of the bulk 
of the fibres and amount of short fibre, strength, fineness, spinning 
quality, colour, cleanliness, evenness, etc. The growth usually 
signifies a certain staple and spinning quality. 

Staple is the method of valuing the cotton principally for length 
and strength. It might also be defined as the whole of those properties 
which can be determined by handling or pulling the staple as 
they affect the value for spinning. There are no standards for 
staple in any growth, though they have been tentatively drawn 
up and their use suggested by the American authorities for 
American cottons. 

Grade is the relative value of a sample of cotton judged by its 
appearance without handling, and is determined by such considera¬ 
tions as cleanliness—that is, presence or absence of leaf, motes, or 
other impurities, colour, bloom, evenness, absence of gin cutting, 
etCi A bale, or sample of a bale, is referred to the ‘ * Standards kept 
by the Exchange authorities and copied for the use of members. 
“ Universal Standards ” mean standards for grade and colour 
agreed upon by Liverpool Cotton Association and other markets 
with the U.S. Department of Agriculture. 

The official spot ” quotations (which are determined partly 
for the purpose of arbitration and future contracts) now include the 
conception of “ fair staple. 

American and African varieties are graded under the following 
names: G.O, (Good Ordinary), S.G.O. (Strict G.O.), L.M. (Low 
Middling), S.L.M., Mid., S.M., G.M. (Good Middling), S.G.M., 
M.F. (Middling Fair). 
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Indian varieties are graded G.F. (Good Fair), F.G.F. (Fully G.F.)* 
Good, F.G,, Fine, Superfine, Choice, Superchoice. 

Egyptian varieties are g^raded Fair, Good Fair, Fully Good Fair, 
Good, Fine, Extra Fine. 

Brazilian varieties are graded Middling Fair, Fair, Good Fair. 
Peruvian varieties are graded Middling Fair, Fair, Good Fair, 

Good, Fine. 
Futures Contracts.—A futures contract is a contract ostensibly 

to deliver or receive cotton, in the case of Liverpool American futures, 
48,000 lbs. net in a named future month of American middling grade 
or better or poorer grade with an allowance as officially determined 
daily and at a basis price officially struck at 12 noon each day, which 
is the price of the cotton if of basis grade on the day in which it is 
tendered, providing that the contract actually matures to that point, 
■Which is unusual. If cotton is actually delivered it must all be 
tendered on one contract on the same day in not more than three 
lots or kinds, and must not be below “ fair staple ’’ or usually below 
low middling grade. There is only a part allowance of 20 per cent, 
of the value of better staple. 

The sale or purchase of a futures contract by a member is registered, 
and Clearing House arrangements are made whereby the purchase 
by one member of a contract from any member is set off by a sale 
to any member, and a balance of sale and purchase of contracts for 
any particular month frees the individual member immediately 
from his liability eventually to receive or deliver the specified 
cotton. 

The contract is on “ Settlement Terms,” wliercby the difference 
between the price mentioned and the value of such cotton as deter¬ 
mined officially at 11 a.m. on every following Monday, whilst the 
contract runs, is paid or received as weekly payments. This is in 
effect a testing of the solvency each week of every member dealing 
in so far as it affects the differences.^’ It is always possible to buy 
or sell futures at any time when trading is allowed. 

The use of futures contracts allows dealing in cotton without capital, 
and thus by a large volume of transactions in which real cotton is 
not usually called into question allows a wider market with finer 
quotations and more sensitive fluctuations. It allows speculation 
more freely to determine the price of present and future actual cotton. 
It may be used by spinners or merchants, etc., to offset or “ hedge ” 
a sale of actual yarn or cotton on an order for future delivery, balanced 
by a purchase of futures instead of actual cotton, or a purchase of 
actual cotton balanced by a sale of futures, in order to hedge the 
possibility of a fall in value of the cotton bought. 
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TREATMENT OF COTTON PREVIOUS TO 
CARDING 

The ultimate object in the preparation of laps for the card is the 
production of a sufficiently clean sheet of cotton that is uniform in 
thickness, homogeneous, and free from stringiness and nep. It is 
fairly safe to say that the difficulties in producing a satisfactory lap 
to-day are much greater than those of twenty years ago, because of 
the greater variety of raw cotton, greater amount of dirt and leaf, 
and immature fibres: in some cases notably from the newer fields. 
Sledded cotton is particularly troublesome in these respects. In 
addition, there is a definite raising of the standard of cleanliness of 
cotton for subsequent treatment in the carding room, and a demand 
for less damage and a more perfect opening of the cotton to ensure 
improved functioning of the card. There is also a persistent demand 
for the diminution in the amount of dust in cotton mills generally. 

Bale Breaker.—The bale breaker has for its object much more 
than a mere breaking up of the cotton. It is required to treat the 
cotton with a uniformly gentle combing action that will ensure a 
considerable amount of loosening and the removal of much heavy 
impurity. The construction of the bale breaker has been developed 
on the lines of a comber rather than that of a beater or breaker. 
Severe beating not only breaks the fibres but accentuates the tendency 
to rolling, knotting, and nepping at this stage. Some enterprising 
managers have coupled two or three breakers together, and have 
proved this to be a sound commercial proposition because the cotton 
is sent forward in a more open condition, thereby enhancing the value 
of stacking and mixings. 

Mixing.—Mixing, as distinct from blending, is primarily 
intended to average out the variations in colour and character of 
staple that may exist in any bale or mark, quality or growth to be 
mixed. Two methods are adopted to accomplish this when mixing 
occurs before the material is passed through the opening machines. 
One method is to mix the cotton as efficiently as possible in the bale 
opener and to form it into a stack. The other method differs essenti¬ 
ally only in the fact that the cotton from the bale opener is taken 
directly forward to the opening machines. It was formerly the 
practice to open the bales separately and form a horizontal layer im 
the bin, in this way building up a stack of the necessary size and 
composition. This method, providing that the cotton is taken in 
vertical section from the face of the stack, results in a fairly satis¬ 
factory mixing of the cotton. The use of a modern type pf hoppet 
bale opener, however, results in a much better mixing of the material, 
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by loosening the cotton thoroughly before it is deposited in the 
mixing stack. The conditioning of the cotton in the stack is expedited 
and more satisfactorily performed. There is no doubt that the 
stacking of cotton assists in maintaining uniformity in working^ 
conditions and yarn quality. 

The practice of having open mixings incurs the expense of providing 
mixing stalls, overhead lattices or pneumatic apparatus for conveying 
the cotton from the bale breaker to the mixing stack, extra door space, 
extra labour and maintenance charges. Moreover, it is necessary 
to have a large quantity of cotton on the floor in an exposed state 
liable to the risk of Are. 

The quantity of cotton used in a mixing should always be as large as 
circumstances will permit, as in that way the advantages of mixing a 
number of bales together are more fully realised, and there is a better 
chance of having the work run uniform for a greater length 
of time. 

Whether stacks are being formed or the material is to be passed 
directly into the opening machines, the arrangements of the bale 
breaker should be such that a large number of bales (12 to 20) can 
be conveniently and properly arranged round the feed lattice and fed 
into the machine in such a way that mixing of the various bales is 
performed satisfactorily. It is good practice to remove the bands 
from the bales at least some hours before the cotton is passed into the 
machine; this is particularly desirable when stacks are not formed, 
as it provides an opportunity for the escape of moisture and allows 
the cotton freedom to regain some of its natural elasticity. 

The practice of mixing in the stack was formerly the general rule 
in all branches of the trade, but during recent years many have dis¬ 
carded it on account of the cost. At present, stack mixing is still 
generally employed on the better qualities and in the fine spinning 
mills, and the direct mixing method by those on the medium qualities 
and on the coarser yarns. The required number of bales of each 
mark, etc., which is to constitute the mixing are arranged around 
the machine, within convenient reach of the attendant. The latter 
is instructed to take a layer from each bale in rotation, and in the 
prescribed order, and deposit same on the travelling feed lattice. 
In the hopper the several sorts are tossed about and mixed as well as 
opened out. The delivery lattice of the hopper bale breaker is 
arranged to deliver the cotton direct to the stack by means of conveyor 
lattices or trunks. If stacks are not being formed the cotton may 
pass forward to the hopper feeder which controls the delivery 
from the bale breaker, and then direct to the lattice of the 
small porcupine feeder to the exhaust opener. With this 
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arrangement the only manual labour required consists in carefully 
pulling the layers from the selected bales and placing them on 
the bale breaker lattice. No further handling of the cotton is required 
until the lap is removed from the opener lap end. Users of thjs 
system say that given a careful attendant who conscientiously follows 
bis instructions as to the order of mixing or rota of bales, and who also 
exercises proper care not to take layers too thick or too thin, then 
thorough mixings are obtained. They claim that all the advantages of 
uniformity which result from stacking cotton can be obtained without 
the trouble, expense, and other incidental objections to the system. 

It is the writer’s opinion, however, that cotton is all the better for 
a “ resting period.” It may be that the aeration which takes place 
enables the fibres to recover their natural elasticity. The longer 
the cotton is allowed to lie in some open position the greater will be 
the opportunity for the cotton recovering its normal condition, after 
being subject to extreme pressure in the bale. The pneumatic 
delivery system of cotton is superior to the ordinary mixing lattice. 
Firstly, owing to flexibility, which allows the hopper breaker to be 
placed in almost any conceivable position relative to the mixing 
quarters. Secondly, it allows of the extraction of dust, dirt, and 
leaf, which means cleaner cotton and cleaner, healthier, and more 
contented workers. Thirdly, the cotton is more effectively opened, 
due to the passage through conveyor pipe being in contact with 
high velocity air current, and, further, by its passage through the 
delivery boxes. And, fourthly, the pneumatic system is cleaner, 
there being fewer bearings and parts likely to deposit grease on the 
cotton. 

There are a number of methods by which the cotton may be 
conveyed from the mixing room to the lap-forming opener; for 
example, if the mixing room is above the blowing room, a sheet- 
metal trunk may be used to feed the hopper feeder which is coupled 
to the opener, or if the mixing room is below, then lattice conveyors 
may be employed to feed the hopper, or a supplementary hopper 
feeder may be placed in the mixing room, and by means of a pipe 
the cotton can be conveyed to a pneumatic conveyor which delivers 
the cotton to the hopper feeder. In this case the second hopper feeder 
not only regulates the supply of cotton for the opener by the well- 
known swing door and regulation motion, but by a system of balance 
levers and wire connections it automatically starts and stops the first 
hopper feeder; or an electrical control may be applied. In any 
system where cotton is conveyed by means of airing pipes it is advisable 
to consider the introduction of grided dust trunks to give additional 
cleaning at very little cost. 



THE TEXTILE MANUFACTURER YEAR BOOK 27 

The foregoing notes presuppose that the cottons to form the mixing 
are suitable for being mixed together. Obviously, good results 
cannot attend the mixing of cottons which differ too greatly in length 
of staple, or in colour. Cottons of a harsh character are mixed with 
softer staple in order to obtain special effects not otherwise obtainable, 
but there is a practical limit to the amount of variation between two 
cottons which will successfully blend together. The general rules are 
not to mix together cottons which differ too greatly in (1) length of 
staple; (2) colour; and (3) feel; that is, in softness or harshness. By 
judigious blending of selected marks or qualities of raw staple, special 
characteristics can be imparted to the finished yarn, which cannot be 
obtained in any other way, and which make the yarn more acceptable 
to the user. The latter is usually willing to pay a little more for yam 
which enables him to develop the requisite effect in the knitted or 
woven products. 

Blending Cotton.—The individual characteristics of the various 
cottons employed must be correctly ascertained if success is to be 
achieved. The characteristics of the various constituents must be 
similar or complementary to each other if a satisfactory raw material 
is to be obtained. It is difficult to ascertain some of the less obvious 
features of cotton by ordinary means, and much still depends upon 
the accuracy of judgment of the person making the selection as to 
whether the best results occur. Regard must obviously be paid to 
differences in length of staple, variation in length, cleanliness, colour, 
and fibre strength and thickness in the blending of cotton, if satis¬ 
factory manipulation of the material at every process is to be obtained. 

A satisfactory system of bale storage, which will facilitate the 
taking of stock and checking possible errors in the composition of 
the mixing, is very desirable. 

Spraying of Cotton.—The spraying of the cotton by an oil 
emulsion has received attention recently. The usual procedure is that 
by an automatic arrangement a mixture of a suitable oil and water 
is deposited in the form of a fine mist or spray on the cotton in the 
Hopper bale opener as the machine is at work. The cost of the 
installation, which is very simple but adequate, and the working 
costs are very slight. Experience has shown that generally the 
material works better in its passage through the processes, as a result, 
if the apparatus is efficiently manipulated. The idea is not new in 
some branches of the textile trade, and experience in its application 
to raw cotton may prove it to be of value. 

Eichaust Opener.—The use of air as a means of conveying cotton 
has been so thoroughly investigated during recent years that the 
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old name of exhaust opener is rapidly becoming a misnomer. How* 
^er, it is still a very useful machine in many combinations 
of machines. Usually the installation consists of a hopper feeder 
coupled to a small porcupine cylinder opener, from whence the cotton 
is conveyed through a pipe 8 or 9 in. diameter to the blowing room. 
Either direct to a horizontal exhaust opener or, alternatively, through 
one or two vertical openers, and even through dust trunks under the 
influence of the induced draught of a fan. 

Vertical Cylinder Opener.—Is usually included in so-called 
exhaust opener installation. It is an extremely adaptable machine, 
especially for medium and short staple cottons. It can also be applied 
to great advantage in cleaning before being passed to the stack 
mixing. A feature of the vertical opener is its extreme simplicity. 
Once set carefully little or no skilled attendance is required. 

Horizontal Cylinder and Opener.—With the probable exception 
of the increasingly successful use of air in the treatment of cotton, 
there is no part of the machinery employed that has been so thoroughly 
investigated as the horizontal cylinder opener. Changes which have 
taken place design to lead to increased cleaning power. 

Hopper Feeder.—Is an invaluable machine for ensuring a con 
stant and regular supply to the feed apron of the opener. 

Beating or Scutching.—The action of the various opening 
machines, as regards the severity of the treatment of the material 
and their cleaning capacity, is generally known. The points to 
which constant attention must be directed are the possibility of 
damage to the cotton, the thorough mixing of the material, and the 
production of a satisfactorily clean and level lap for the carding 
process. Excessive beater speeds or faulty setting of beaters or bars 
may result in the production of nep and stringy or over-scutched 
cotton. The type of beater employed, the character of the bars, 
and the time the cotton remains in the beater chamber must all be 
considered in relation to the character of the fibre and the amount 
of dirt present. Long or fine stapled cotton is more readily damaged 
in opening machines than the shorter and coarser cotton, and the 
treatment which may be quite satisfactory for the latter might have 
very detrimental effects with the former. 

A well-prepared lap is the first essential for satisfactory carding, 
and continual attention is necessary to ensure that the finished scutdier 
lap is as satisfactory as possible. The work of the scutcher should be 
constantly checked to reveal any possible irregularities which may 
arise. Hie character and distribution of the dirt bar droppings 
afbrd reliable evidence as to the correctness or otherwise of the l^ter 
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speeds and bar settings, and the distribution and velocity of the air 
passing in between the beater bars. The beater blades should be 
kept in good condition so that they will effect satisfactory cleaning 
with the minimum of damage to the material. The distribution and 
velocity of the air along the cotton passages should be such that the 
cotton is properly distributed across the full width of the machine. 
The cotton passages should be kept clean so that no interference 
occurs to the free passage of the material. The air current passing 
through the cages should be adequate to draw the cotton forward in 
a definite manner whilst allowing the heavier remaining impurities 
to pass out through the leaf bar; by keeping the bottom cage more 
or less clear of cotton much dirt, which has just failed to fall out 
into the leaf box, will pass through the cage surface into the dust flues. 

The cages, callender rollers, and lap rollers must be kept clean to 
preserve as smooth a surface as possible to the sheet of cotton. Equal 
and adequate pressure on both ends of the calender and slip rollers 
is necessary to the formation of a well-shaped and uniform lap. 

The feed regjulator arrangements in a scutcher may normally be 
relied upon to feed a uniform weight of cotton providing that the cone 
belt is set in the correct position, that it is kept in an efficient driving 
condition, and that excessive load in the belt is avoided. To ensure 
good results, however, it is necessary that the belt be at the position 
of equal cone diameters when normal thickness of sheet is passing 
under the feed roller, that the cone belt drives efficiently without 
being excessively tight, and that undue friction in feed roller and 
lattice rollers be avoided, and the lattice well mounted and in reason¬ 
able driving tension. 

Scutcher laps should be frequently examined for irregularity of 
cleanliness and for evidence of damage to the cotton or inadequate 
opening. Irregularity in the weight of the lap may be checked by 
weighing all full laps, occasionally testing them for weight along 
the whole length, and for uniformity in density by unrolling before a 
window. The cleanliness and condition of the cotton in the sheet 
will indicate whether the lap is clean enough for the carding machine, 
and whether the cotton is being damaged or inadequately opened. 
The highest possible degree of uniformity in density and thickness of 
the card lap throughout its whole length and width is very desirable, 
and such parts as the feed lattice, the cone belt, regular motion, 
and the uniformity of the opener laps should be frequently examined 
to allow of this being obtained. Excessive beater speeds, dull beater 
blod^i and faulty setting of beaters and bars may result in the pro¬ 
duction of nep and flocky cotton. 

Setitcher Settings and Faults,-—The weight of scutcher laps 

8 
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vary as follows, according to the class of cotton, requirements of 
cards, and other factors 

12’s to 16’s - - 16 oz. per yd. 
20’s „ 30’s - - 15 „ „ 
30’s „ 40’s ■ ■ 14 „ 
50’s „ 60’s • 13 1, i> 
60’s ,, 80’s ■ 12 „ „ 
80’s and upwards - 11 „ ,, or slightly less. 

The width of lap should be i to 1 in. wider than card wire. 
Setting of scutcher beater to pedal depends upon thickness of sheet 

of cotton and length and other features of the staple. Egyptian, 
^ to American, fV to f. Stripping rail just clear. 

Setting of beater bars : 
vaiying from J in. clearance at start to J in. at the end for American. 

„ i „ „ „ 1 Egyptian. 
„ „ i M „ „ i „ M East Indian. 

Regularity of Laps,—All laps doffed should be weighed, and 
those varying more than 6 oz. from normal weight should be rejected 
and disposed of by (a) returning to feed lattice, or (b) feeding a light 
one with a heavy one to the cards in one set. 

Laps should be tested occasionally for uniformity yard by yard, and 
for uniformity in thickness: in the former case, by unrolling them 
on the floor and measuring them off by a gauge in uniform short 
lengths and weighing them, and in the latter, by unrolling before a 
window so that variation in density or thickness can be observed. 
The first and last yard of a lap should be rejected in making this 
test. If laps are coming off adequately regular in weight, the feeding 
arrangements of the machine may be considered satisfactory. If the 
distribution of the cotton in the lap is unsatisfactory, the cause is 
likely to be in the cotton passages, in the cage arrangements, or a 
result of unsatisfactory air suction. The thorough and systematic 
testing of finished laps is important, as a lap may be correct in total 
weight and yet have very serious faults. If a test of a lap along its 
length reveals a tendency for it to become heavier as the bottom of 
the lap is approached, it is possible that stretching is occurring as 
the lap is being rolled up. 

Faulty Laps.—Conical laps may be caused by dirty cages, air 
current stronger on one side of the machine than the other, air inlets 
in machine sides, under beater bars, unsatisfactory, faulty regulator 
action, unequal suction down side flues, escape of air round end of 
cage, unlevel cages, unequal pressure on ends of calender rollers or 
lap roller. 

Uneven Interference with air current,^excessive friction 
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in regulator motion, cone belt too tight or too slack, too wide or too 
narrow, plucking from feed roller, feed lattice slipping, cone belt 
out of correct position when feed is of normal thickness, very uneven 
opener laps, heavy driving of feeding parts, badly constructed and 
dirty bars, cotton passages, and dust flues, insufficient and excessive 
fan speed. 

Lap Licking,—Too much soft waste in mixing, mixing very soft 
and very harsh cottons, excessive dry or damp cotton, fan draft too 
strong, insufficient weight on calender rollers, excessive or insufficient 
pressure on lap roller, too much cotton drawn on bottom cage, dirty 
cages, or calender rollers. 

Damaged Cotton,—Beater too close to feed, excessive beater speed, 
dirt bars too close to beater. 

Dirty Laps,—Grid bars set too close together, excessive fan speed, 
insufficient beater speed, beater set too far away from feed, beater 
blade worn, excessive production. 

Fatty or Rich Droppings,—Grid bars too widely spaced, air current 
too weak, excessive beater speed. 

HANK ROVINGS AND DRAFTS FOR VARIOUS 
COUNTS 

36’s Mule Twist from American Cotton 

Counts. Draft. 

Card - 
Drawing frame 
Slabbing frame 
Intermediate 
Roving frame 
Mule - 

0’14 hank sliver 
0*15 ,, „ 

>» »» 
I >» >> 
4*375 „ „ 
36’s counts 

6-0 
3*4 
5'0 double roving 
5*8 „ 
7*6 one end up 
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COTTON SPINNING MACHINERY PARTICUl-ARS 
Draft, Count, Twist, and Production 

Hopper Bale Opener.—Floor space, 36-in. machine, 9 ft. x 5 it. 
6 in. Driving pulleys, 14 in. x 3 in. Speed, 300 revs, per min. 
Production, 2600 to 3000 lbs. per hour. Power, IJ to 2 I.H.P. 
Mixing lattices require 1 H.P. for each 90 to 100 ft. of length. 

Roving^ Waste Opener.—Floor space, 10 ft. 6 in. x5 ft. 6 in. 
Driving pulley, 12 in. x 4J in. Cylinder speed, 650 to 850 revs, per 
min. Production, from 25 to 28 lbs. per hour of roving waste ; and 
50 to 90 lbs. per hour of card waste. Power, 3 I. H. P. 

Automatic Hopper Feeder.—Floor space, 36-in. machine, 7 ft. 
3 in. X 5 ft. Driving pulleys, 10 in. x 3 in. Speed, 300 revs, per min. 
Production, 700 to 750 lbs. per hour. Power, 1 I.H.P. 

Porcupine Opener, or Creeper Feed Table.—Floor space, 
9 ft. X 6 ft. Driving pulleys, 16 in. x 34 in. Production, 800 to 
850 lbs. per hour. Speed of beater, 800 to 1000 revs, per min. 
Power, 14 to 2 I.H.P. 

Openers.—Vertical or Crighton type without scutcher. Floor 
space: Single opener, 10 ft. 6 in. x 5 ft. 6 in. ; double opener, 16 ft. 
X 5 ft. 6 in. Driving pulleys, 12 in. x 5 in. Speed of heaters, 
1000 revs, per min. Production, 800 to 875 lbs. per hour. Power; 
Single opener, 4 I.H.P. ; double opener, 8 I.H.P. 

Vertical Opener Combined with Scutcher.—Production, 600 to 
800 lbs. per hour, according to the weight of the laps being produced. 
Floor space, 21 ft, x 6 ft. 6 in. Power, 8 to 9 I.H.P. 

Exhaust Opener and Scutcher.—Floor sjmce, 17 ft. 10 in. 
x7 ft. 5 in. for 45-in, laps. Production, 600 to 700 lbs. per hour. 
Power, 8 I.H.P. 

Horizontal Opener.—Production, 180 to 450 lbs. per hour, accord¬ 
ing to the weight of the laps being produced. Floor space: Single 
opener with lap apparatus, 18 ft. 7 in. x 6 ft. 10 in. for 38-in. laps • 
single opener with scutcher, 25 ft. 10 in. x 6 ft. 10 in. Power : Single 
opener, 6 I.H.P.; combined with scutcher, 8 I.H.P. 

Scutchers.—Floor space of scutcher with 1 fan and 1 beater and 
lap machine for 40-in. cards, about 14 ft. x 6 ft. 6 in. With 2 fans 
and 2 beaters and lap machine for 40-in. cards, about 20 ft. 6 in. 
X 6 ft. 6 in. Driving pulley, 10 in. x 4) in. Speed of 2-bladcd beater, 

from 1400 to 1500 revs, per min. Speed of 3-bladed beater, from 900 
to 1100 revs, per min. Production, 150 to 300 lbs. per hour, according 
to the weight of the laps being produced. Power; Single beatcTi 

4 I.H.P.; double beater, 7\ I.H.P. 
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To'find diameUr of pu//ey on doa/or shaft \ Speed of beater x 
diameter of countershaft pulley for divisor. Revolutions of main 
driving shaft x diameter of driving drum on main shaft x drum on 
countershaft for dividend » pulley on beater shaft. 

To find speed of fan when driven frotn beater; Speed of beater x- 
diameter of pulley on beater shaft -f diameter of pulley on fan shaft 

To find the pulley on fan shaft: Speed of beater x diameter of pulley 
-f speed of fan. 

To find the percenta^ of loss in cotton when passed through a scutcher*. 
Loss in weight x 100 t weight of cotton put up at feed end. 

Carding Engine.—Floor space of card, 40 in. on wire, 10 ft. 
X 5 ft. 3 in. Driving pulley, 16 in. x 3 in. Speed of cylinder, 160 to 
180 revs, per min. 

Production 

15 to 17 
14 to 16^ 
12 to 15 
6 to 10 
3 to 6 

lbs. per hour for Indian and Chinese cotton. 
,, ,, Low American cotton. 
,, ,, Good American cotton. 
,, ,, Egyptian cotton. 
,, ,, Sea Islands cotton. 

Power, } to 1 according to width on wire. 
7o find total draft \ Lap roller wheel x feed roller wheel x side 

shaft bevel X doffer wheel x diameter of calender roller-r lap roller 
driving wheel x draft w'heel x side shaft driving bevel x calender block 
wheel X diameter of lap roller. 

To find drajt between feed roller and doffer: Feed roller wheel x side 
shaft bevel x diameter of doffer -r draft wheel x side shaft driving bevel 
X diameter of feed roller. 

71? find length of fillet in feet to cover a cylinder*. Diameter of cylinder 
X width of cylinder x 3*1416 width of fillet x 12 in. 

To find production {calculated) in a given time : Working hours x 60 
mins. X revs, per min. of doffer x doffer wheel x calender wheel driving 
coiler x circumference of coiler calenders x grains per yard of sliver 
delivered -r calender pinion x coiler cannon shafl wheel x 36 in. x 7000 

grains. 
Sliver Lap Machine.—Floor space, 8 ft. x5 ft. Driving pulley, 

16 in. X 24 in. Speed of driving pulley, 260 to 300 revs, per min. 
Production, 40 to 50 lbs. per hour when producing light laps, and 60 
to 80 Iba per hour when producing the heavy laps for the Nasmith 
comber. Power, ) I.H.P. 

Ribbon Lap Machine.—Floor space, 14 ft. x 4 ft. Driving pulley, 
16 in. X 8 in. Speed of driving pulley, 250 revs, per min. Pro« 

doction, 40 to 50 lbs. per hour when producing light laps, and 60 
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to 80 lbs. per hour when producing the heavy laps for the Nasmith 
comber. Power, 1 I.H.P. 

Combers.—Heilman,—Floor space (8 heads 12-in. lap), 18 ft. x 3 ft 
6 in. Driving pulleys, 10 to 15 in. x 3 in. Speed, 300 to 360 revs, per 
min. to give 80 to 95 nips on single nip machines, and 230 revs, per 
min. to give 120 nips on double nip machines. Production: Single 
nip, 8 to 12 lbs. per hour ; double nip, 10 to 15 lbs. per hour. Power, 
about J I.H.P. for 6 heads. 

Nasmith,—Floor space (0 heads lO^-in. lap), 14 ft. x3 ft. 6 in. 
Driving pulleys, 10 in. 

(335 revs. (86 nips) for Sea Island. 
350 ,, (90 „ ) „ Florida. 
370 ,, (95 ,, ) ,, Egyptian and American. 
390 ,, (100 „ ) ,, coarse work. 

Production: A six-head machine at 100 nips per min. with 20 dwt 
laps, allowing 15 per cent, for waste, will produce 16 lbs. per hour. 
Power, about | LILT. 

To find the production per mcuhine p>€r hour'. Nips per min. 
X amount delivered per nip x 60 mins, x weight of lap per yd. in 
grains, less per cent, of waste x heads per machine -f- 36 in. x 7000 
(gms. per lb.). 

Drawing^ Frames.—Floor space varies according to number of 
heads and deliveries to each head. Width, including cans if coilers 
on one side, 4 ft. 6 in, ; if cans zigzag, 5 ft. Driving pulley, 16 in. 
X 3 in. Speeds, 200 to 300, according to circumstances. Produc¬ 
tion, 8 to 18 lbs. per hour for finishing delivery. Power, 14 deliveries, 
1 I.H.P. 

To find the hank drawing ; Draft in drawing frame x hank carding 
•f number of ends put up at the frame. 

To find the drc^t, given hank drawing afid hank carding: Number of 
ends put up x hank drawing -r hank carding. 

To find the hank carding^ given hank drawing and draft: Number of 
ends put up x hank drawing -r draft. 

To find weight of drawings given drafts number of ends put ufit and 
weight of carding'. Number of ends x weight of carding -r draft. 

To find drafts given weight of drawing and carding; Number of ends 
put up X weight of carding -r weight of drawing. 

To find change pinion when changing from one weight to another: 

Desired w*eight x change wheel at present on-r present weight of 
drawing. 

To find change pinion when changing the hank: Present pinion 
X present hank -r hank wanted. 
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Td find the draft in a drawing franu : Back roller wheel x crown 
wheel X diameter of front roller ^ change pinion x front roller wheel x 
diameter of back roller. 

To find the draft between first and second rollers: Wheel driven 
by front roller wheel x wheel on second roller x diameter of front 
roller -r diameter of second roller x wheel that drives second roller x front 
roller wheel. 

To find change pinion for a required draft: Crown wheel x back 
roller wheel-r front roller wheel x draft. 

To find the calculated production in lbs. per week : Revolutions of 
front roller per minute x 60 mins, x working hours x circumference of 
front roller-r 810 x 36 in. x hank of sliver. 

Flyer Frames.—Floor space : Width of slabbing frame, including 
the cans, 4 ft. 6 in. ; intermediate and roving frames, 3 ft. Driving 
pulleys, 12 to 18 in. diameter x 3J or 4 in. wide, according to the length 
of the frame. Gearing occupies about 3 ft. Length, according to the 

number of spindles. 

Power : Slabbing spindles 50 per H.P. 
• Intermediate ,, 60 ,, 

Roving ,, 70 ,, 
Fine Jack ,, 80 ,, 

To find the length of a flyer frame \ Number of spindles x gauge 
•f gearing and off end, including pulley. 

Driving pulleys, 14 to 18 in. x 3i in. Speeds, 500 to 1000 revs, 
of spindle, according to machine and class of cotton. Power, 50 to 80 

spindles per I.H.P. 
To find the speed of the spindles : Speed of main shaft x diameter 

of pulley X shaft wheel on frame end x spindle shaft bevel wheel 
•r diameter of pulley on frame end x spindle shaft wheel x spindle foot 
wheel. 

To find speed of front roller; Speed of main shaft x diameter of 
pulley X twist wheel x frame end cone shaft wheel -j- pulley on frame 

end X cone shaft wheel x front roller wheel. 
To find the turns per inch : Speed of spindles-r length delivered per 

minute. 
To find the draft; Diameter of front roller x liack roller wheel x 

crown wheel -f diameter of back roller x change wheel x front roller 
wheel. 

To find the change wheel: Crown wheel x back roller wheel x diameter 
of front roller-r diameter of back roller x front roller wheel x desired 
draft. 
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TVJmdtk< constant number for the draft; Diameter of front roller x 
iMck roller wheel x crown wheel -r diameter of back roller x front roller 
wheel=constant number. 

To find the hank stubbing: The constant dividend for a given length -f 
the weight in grains of that given length=hank slabbing. 

To find tht change wheel when changing the hank: Hank being 
made x change wheel on -r hank wanted. " 

To find the rack wheel when changing the hank : The square of the 
rack wheel on x hank required-r hank being made ; extract square root 
of quotient. 

To find the production in hanks \ Speed of spindles per minute x 60 
mins. X working hours-r turns per inch x 36 in. x 840 yds. 

Ring Spinning Frame.—Floor space : Width, 2 ft. 9 in. or 3 ft. 
Gearing, 2 ft. 8 in. Length, according to the number of spindles and 
gauge. 

To find the length of a ring frame'. Number of spindles on one 
side X gauge + space taken up by gearing and off end, including 
pulleys. 

Driving pulley, 12 to 16 ip. diameter x 3| to 4J in. wide, according 
to the length of the frame. Pulley speed from 750 to 900 revs, per 
min. Production varies according to counts. Power : 76 to 80 
spindles, twist gauge, 6*in. lift; and 85 to 90 spindles, weft gauge, 

per 1 I.H.P. 
To find the turns per inch : Front roller wheel x twist carrier wheel 

X diameter of tin roller-r tin roller wheel x twist wheel x diameter of 
wharve x circumference of front roller. 

To find the constant number for the twist: Diameter of tin roller x 
twist carrier wheel x front roller wheel -f tin roller wheel x circumference 
of front roller x diameter of wharve. 

To find the twist change pinion ; Constant number -r turns per inch. 
To find the draft: Counts -f hank roving. 
To find the hank roving: Counts-r draft. 
To find the production in lbs.; Circumference of front roller x revs, 

per minute x 60 mins, x hours worked -f 36 x 840 x counts. 
Rhig Dmibling Frame.—Width: 3 ft or 8 ft. 6 in. Gearing, 

2 ft. 6 in. The length is found In similar manner to ring spinning 
frames. Driving pulleys, 12 to 16 in. diameter x 4 in. wide. The 
speed of the driving pulleys varies considerably according to the sjandlc 
speed required, and on account of the difference in the diameter of the 
tin roller and spindle wharves. Power: spindles per 1 H.P. on counts 

. vriien doubled. 
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SPEEDS OP OPENERS AND SCUTCHERS 

Sea Island. Egyptian. American, "j 

- Revolutions per Minute. 

Buckley opener • Large cylinder 300 to 350 ,, 
Combined Buckley 

opener 
Large cylinder 
Beater, 2*bladed 

350 to 400 
000 to 1000 

450 to 500 
1200 to 1500 

Crtghton opener Vertical shaft .. 600 to 800 800 to 1000 

Combined Crighton ' 
opener ' 

1 

Vertical shaft 1000 
1500* 
1000^ 

Beater scutcher • SOOtolOOO 1 

•• 1 

000 to 1200 1200 to 1500 
goo to loOo 

*TbrEe*Uaded beaters are recommended for machines exceedinf^ 42 in. in width. 

REVOLVING FLAT CARD 
Revolutions of Main Cylinder per 1 in. of Feed 

Sta- Revs, for High Revs, for Ordinary Good Revs, for Best 
pie. Production. Carding. Quality Carding. 

In. Ind. Ainer. Egp. S. I. Ind. Amcr. Egp. S. 1. 

g 11 12 ... 
12 13 

1 13 14 ... ... 14 i5 ... 
1 14 15 16 16 
1 16 ... ... 16 17 ... 

1 17 18 17 18 19 10 to 20 7, 
H 18 19 ... 19 20 ... i more revolu¬ ... j 

• t* 20 23 ... 20 21 25 i tions per inch 4 1 
• • • 24 ... 1 22 1 26 j of lap fed. 

26 1 28 
li ... 30 
rf ... 32 
’I ... 34 
2 ... 36 
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NOTES ON CARDING 

Good carding is essential to the production of good yarn. If this 
process is not satisfactorily carried out, it is impossible to manipulate 
the fibres properly in subsequent processes, and a cloudy and perhaps 
a dirty yam will eventually be produced. Correct alignment of all 
the working surfaces of the machine with which the cotton comes 
in contact, and correct clearance of the wire and adjacent surfaces 
are obviously necessary. The speeds of the various parts should be 
correctly related to individual conditions and stripping carried out 
at regular working intervals. Perhaps the most vital factor in 
efficient carding is the condition of the wire. To maintain this in 
an efficient state frequent grinding and frequent recovering of the 
emery grinding rollers is necessary. The satisfactory organisation 
of routine work in carding machines, such as stripping, grinding, 
and recovering of grinding rollers, is of vital importance. 

Any irregularity in the thickness of the lap or want of alignment of 
the various surfaces will reduce the general efficiency of the carding 
process and tend to increase waste losses. The settings should be 
related to the weight of cotton passing through and to the length 
and thickness and character of the fibre. All other conditions being 
equal, a small barrow wheel means more efficient carding, hence 
the machines should be fully employed, only absolutely necessary 
stoppages being allowed. The feed roller of a carding machine 
should hold firmly a thin strip of paper at every point across its width; 
if not, plucking of the cotton by the licker-in may occur. The licker- 
in speed and the distance it is set from the fetd plate should vary 
according to the length and character of the staple, the thickness of 
the lap, the rate of feed, and the cleanliness or otherwise of the lap. 
With long, fine staple and a clean light lap, the speed should be low 
and the setting close. With short, coarse stapled cottons and dirty 
laps with a high rate of feed the speed should be high. The function 
of the licker-in is important: it should remove all but the very smallest 
and lightest impurities, separate out the overhanging fringe of cotton, 
and remove the fibres in detail for presentation to the cylinder wire. 
Its function in eliminating impurity is materially effected by the 
setting of the mote bars, and the character and setting of the under¬ 
casing. For short cottons few spaces should be provided in the under¬ 
casing, whilst on long cottons an almost continuous bar casing is 
best. More dirt will be removed if the mote knives are set fairly 
close, and more fiy and dust will escape if the undercasing is set 
further away. 

AidUustments on Card.—The setting of the back plate and flats 
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must be closer on long and fine cotton if the carding is light, so that 
the cotton is carried forward to the cylinder under good conditions, 
and the flats can effectively separate out the fibres, with the minimum 
of waste, and remove the fine foreign matter and neps. The speed 
of the flats will be determined by the general conditions as to cotton 
character, output, and cleanliness of carded sliver required. The 
front plate should be set so that it permits a very slight connecting 
strip to come away with the flat strip. The doffer should be set as 
close to the cylinder as the weight of web will admit, so that it will 
doff effectively and efficiently. 

Faults in Carding.— Too Fatty Licker-in Droppings.—Mote 
knives set too far away from the licker-in and too far apart from each 
other; excessive licker-in speed. 

Too much Fly under Lickerdn and Cylinder.—Excessive licker-in 
speed; licker-in casing set too far away; cylinder under casing set 
too far away. 

Excessively Heavy Flat Back plate too far from cylinder; 
flats too close; flat speed too low; front plate allowing too heavy 
a connecting strip to form. 

Irregular Strip.—Want of alignment of flats or back plate; worn 
flat chevins, wheels, or ends. 

Cloudy -Dirty casing; dirty, dull, or damaged wire; 
accumulations of fly in casings. 

Card sliver wrappings may vary considerably, due to the fact that 
the scutcher lap, although regular yard by yard, is irregular in much 
shorter lengths. The high draft at the card may reveal or accentuate 
this fault, and it is no uncommon thing for carded slivers to wrap 
2 to 4 grans per yard up or down from standard weight per yard. 
In addition to this, the sliver is much lighter after stripping of the 
cylinder or doffer than immediately before, as these are taking out 
material at a much higher rate at this time. Flats on cards on the 
same preparation should be uniform in speed, and remove a uniform 
percentage of waste. Speeds and settings throughout should be the 
same on each card on similar qualities and counts. The waste 
percentage loss should be checked on each machine occasionally, 
and the character of the waste and fly produced at each point carefully 
examined. All casings should be thoroughly cleaned at regular 
intervals, and any bent bars or damaged casings repaired. Licker-in 
teeth should be kept sharp and otherwise in good condition. Care 
should be taken that the foundation of the cylinder and doffer wire 
is not damaged by stripping or burnishing. Flats should be recovered 
at regular intervals, and if the ends are worn, they should be recut. 
Card settings must receive methodical and regular attention so 
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CARD CLOTHING AND SETTING 

Carding^—Card Clothing.—The several kinds of wire filleting, 
known as card clothing, is constructed by the leading makers to give 
standard numbers of crowns per inch, as required by the users. The 
albimportant consideration to the cotton spinner is the number of wire 
points per square inch the fillet contains, assuming the, material itself 
to be sufficiently good for its intended purpose. As far as the count 
goes the spinner is directly concerned with carding points, and therefore 
it is good practice to count the wire points occasionally, by aid of an 
inch glass, to make sure that the fillet supplied is equal to sample and 
the counts ordered. As a considerable amount of misconception 
prevails concerning the method of “ counting cards,” it might be useful 
to state the following rules: — 

crown represents two wire points, and the clothing is counted 
on the basis of 10 crowns in each inch width of fillet, and the number 
of crowns in 4 in. of length. Thus a fillet with 10 crowns per inch of 
width and 90 in 4 in. of length will be 90’s counts, and will have 
90 X 10=:900 crowns in 1 x 4 in. 

When cards are clothed with fillet finer than lOO^s it is usual to 
make them with a narrower crown so as to get the points more evenly 
distributed, and to prevent overcrowding the fillet lengthways. Cards 
from llO’s to 130’s usually have 12 crowns in 1 in. of width, and finer 
cards have a still narrower crown to permit uniform distribution of the 
wire points. But even when filleting is made with 12 or other number 
of crowns per inch, it is counted on the basis given above. For 
example, llO’s counts with 12 crowns per inch of width will have 
110 X 10=1100 crowns in 1 x4 in., i.e., 12 crowns per inch of width 
and 92 crowns in the standard length of 4 in. A convenient way 
of translating the counts of clothing to points per square inch is as 
follows:— 

Counts X 5=points of wire per sejuare inch. 
,, x2‘5 = crowns ,, ,, 

The table given below gives particulars of the chief counts;— 

Counts .... 70 80 90 1(X) no 120 130 140 
Crowns per square inch 175 200 225 250 275 300 325 350 
Points ,, ,, 350 400 450 500 550 

1 

600 
1 

650 700 

There are three distinct methods of setting the wires in the clothing, 

vi«.> plain, ribbed, and twill. Illustrations of these three method? 
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given herewith : the diagrams show back views of the crowns and also 
plan views of the density and positions of the wire points. In each 
case the counts of the fillet is 80's. 

PLAIN SET RIBBED SET TWILLED SET 

The counts of fillet varies according to the class of cotton and the 
organ on which it is used. The following table is representative of 
standard practice:— 

Class of Cotton. Cylinder. Doffer. Flats. 

American flow 100 no 100 
Igood no 120 no 

Egyptian f ordinary 
( super. - 

100 
120 

120 
130 

120 
120 

Indian -j 
f low' 80 1 90 90 
[ good - 90 100 I 100 

Brazilian - 90 roo 100 
Sea Island ■ 1.30 140 130 

Card Setting.—For ordinary work the settings may be as follows :_ 

Cylinder to dolTer - - - 7’s gauge = in. 
Flats to cylinder (front) - - 7’s „ 

»> (back) - - lO’s ,, ,, 
Licker*in to cylinder - - lO’s ,, = riii 

For Egyptian cotton the following settings are recommended :— 

Cylinder to doffer - 
Taker-in to cylinder 
Flats to cylinder - 
Doffing comb to doffer 
Dish feedplate to taker-in 
Front stripping plate to cylinder - 

r>’s 
7’s 

lO’s 
r2’s 
lO’s 
22’s 

gauge = in. 
»» =1 M 

»» ~ »♦ 

>» ~ «{» »» 

»» ~ >» 

The settings will, however, vary according to the conditions, 
speed of flats, weight being put through, waste desired, etc, 

such as 
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NASMITH COMBER 

Length fed by feed roller in inches per nip 

__teeth of feed ratchet per nip x f x 3*14 

or, approximately 

47 

_ teeth of feed ratchet per nip 

Teeth required to be taken by feed ratchet for each nip 

— inches required to be fed per nip by feed roller x 20. 

Teeth required to be taken by lap ratchet for each nip 

— teeth of feed ratchet per nip. 

Lap roller feed per nip in inches 

lap ratchet teeth per nip lap draft change 35 x 2J x 3T4 
_ X gg X--, 

or, approximately teeth pe.^nip^lapdraf^change_ 
032 

La draft — feed roller for each nip _ 4(5*6 
^ inches fed by lap roller for each nip lap draft change.’ 

If lap draft change-42 (as usual), then lap draft = 1*11. 

If lap draft change—41, then lap draft = 1*14. 

Total draft = 

47 X 80 X 75 X cross shaft change x 88 x 

35 X lapdraft change x teeth of lap ratchet per nip x draft wheel x 63 x 2f 

cross shaft change 

or 8440 X j^aft change x teeth of lap ratchet per nip x draft wheel* 

Draft wheel 

cross shaft change 
“*8440 X '    - -—■ — — .— -—  ■ ■ ,, — ■■■ ■■■—-.■—------- - ^ 

lap draft change x teeth of lap ratchet per nip x total draft 

If lap draft change —42 (as usual), then draft wheel 

_ 20j ^_cross shaft change 

teeth of lap ratchet per nip x total draft* 

If lap draft change =41, then draft wheel 

_ 2qq cross shaft change 

teeth of lap ratchet per nip x total draft* 

Cross shaft change may be chosen wdth any convenient number pf 

\^th to give a suitable lap draft change. 
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We therefore get the following multipliers for different numbers 

of teeth fed and different cross shaft changes :— 

bap draft 42 42 42 
. 

42 42 42 
change 

Lap ratchet 4 4 4 5 5 5 
teeth per nip 

Cross shaft 
change 

Draft wheel« 

60 66 77 60 M 77 

_^3015_ 8318 3870 2412 1 2652 8006 

total draft total draft t total draft total draft 1 total draft total draft 

Total draft 

^ counts ^ grains of lap __ percentage ^ number of 
_ of sliver per yard of waste laps up 

Draft between drawing head and coiler 

_88 X in. (diameter of calendar in coiler) _ ^ 

63 X 2i in. (calendar in drawing head) 

Draft between front roller in drawing head and drawing head 

calendar — = i 
88 X 1J m. 

Table draft change must keep the sliver on the table tight without 

tension. The top calendar being fluted, lighter sliver requires a 

larger wheel. 

Guide tin change must keep fleece in tins tight without tension 

when the index is at 8. 

Draft in draw box — 
42 X cross shaft change x 88 

guide tin change x draft wheel x 40’ 

Theoretical production in ten hours per head 

. lap 
“P* ratchet 
P?" teeth 

per nip 
mm. 

lap grains per- 
X draft X 35 X 2f in. x 3*14 x 600 x of lap - centage 

change peryd. of waste 

76T8(r>r47ir3ir x 7000 

or the same result from other data ;— 

Theoretical production in ten hours per head 

nips inches fed lap grains 
per X by feed roller x draft x of lap - 

_min. for each nip change per yd. 

"" 19600 

percentage 
of waste 
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NOTES ON THE DRAWING PROCESS 

The production of a satisfactory drawn sliver is necessary in the 

production of a satisfactory yarn. The number of slivers doubled, 

i.e.,aix to eight at the several heads of drawing, will, if other conditions 

are satisfactory, ensure the delivery of a sliver of uniform weight. 

The setting and alignment of the drawing rollers, the condition of 

the roller surfaces, and attention to the cleaning, lubrication, etc., 

of the rollers are points of vital importance. Roller clearers of a 

good type and kept in an efficient state are necessary if the formation 

of slubs is to be avoided. Stop motions should operate efficiently 

so that single is prevented and operatives enabled to make satisfactory 

piecings. The speed of the coiler plate and can-dish should be 

regulated to the weight and character of the sliver, and the cans 

kept in good condition, so that the sliver can be laid straight in the 

can and withdrawn without damage. 

The objects of the draw frame process are to lay the fibres parallel 

along the length of the sliver and to form a sliver of uniform weight 

and thickness along its whole length. The first-named object is 

obtained by the drafting action of the rollers, and the second by the 

repeated folding of a number of slivers together into one. 

The parallelising action must be performed under such conditions 

of roller setting, speeds, etc., and repeated a sufficient number of 

times to fully achieve the object sought. The conditions of roller 

setting, relative roller surface speeds and actual delivery speed, and 

the number of times the operation is repeated will be determined 

by the features of the cotton, and to some extent by whether the cotton 

has been combed or otherwise. A harsh strong cotton will usually 

require more and somewhat different treatment to obtain satisfactory 

results than a soft weak cotton, and, generally, a combed sliver 

requires less treatment than a carded one, as the combing -process 

delivers the fibres in a much more approximately parallel condition 

than the carding machine. In addition, the severe drawing and 

combing action to which the cotton is subjected in combing processes 

renders it not only undesirable but unnecessary to treat combed 

material in drawing machines to any drawing action beyond that 

necessary to obtain uniformity in weight. 

Uniformity in weight and thickness is obtained by the repeated 

folding of a numl>er of slivers (commonly six) into one, and by this 

means averaging out individual sliver variation. Although in 

combed slivers the fibres are more or less parallel when they pass 

to the drawing frame, they may have, due to the overlap piecing 

formed in the comber, a type of irregularity in thickness which is 

9 
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absent in carded slivers, and to eliminate this satisfactorily more 
folding may be necessary than would otherwise be the case. It is, 
however, necessary to remember that any unnecessary drawing action 
is generally detrimental to the satisfactory manipulation of the 
material in subsequent operations. 

Combed slivers are much weaker than carded slivers as a result of 
the action of the combing process, hence for such slivers spring bottom 
cans should always be employed to reduce the strain to which they 
are subjected in being drawn from, and deposited into, the cans. 
The employment of an assisting roller at the back of the machine is 
also useful in this respect, besides assisting in the efficient working 
of the single preventer motion at the back of the machine. 

The single preventer motion on the drawing frame must be kept 
in an efficient state so as to stop the machine promptly, or otherwise 
bad piecings or single will be formed. The traverse guides should 
keep the slivers satisfactorily and uniformly spaced, so that the 
material will spread evenly and form a web of uniform thickness as 
it is delivered at the front. The condition, weighting, and setting 
of the drawing rollers are matters of prime importance in the efficient 
working of the machines. The alignment of the drawing rollers must 
be true, or bad drawing is inevitable. The weight on the rollers 
must be adequate, and care should be taken that no interference with 
the action of the weight occurs. All front roller weight hooks should 
be provided with damping springs to prevent vibration of the weights, 
and the roller surfaces must be kept clean and in good condition. 

The diameter of the drawing rollers should be as large as is con¬ 
sistent with adequately close setting, as a larger roller will not 
only draft more efficiently, but will run more steadily and remain 
in an efficient condition for a longer period than a smaller one. It 
is necessary, however, to realise that satisfactory setting to suit 
staple length is the most important consideration, and roller diameter 
should be such as to allow this. 

The output from the various heads of drawing with equal conditions 
as to draft, etc., will be least in the first head and greatest in the 
last head on account of the varying amount of time lost through 
l»reakages. To obtain a balanced output from each head, and more 
efficient drawing, the draft in the first head should be al^ut 10 per 
cent, below, and in the last head about 10 per cent. alx>ve the normal 
draft. 

The dealers in the drawing frame should be kept clean, or a grefat 
many slubs will pass forward with the material. The stationary 
type of clearer requires very frequent picking if faulty sliver is to 

he avoided, whereas the travelling cloth type of top roller clearer 
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and the oscillating under clearer almost entirely eliminate the possi¬ 
bility of the formation of slubs aod require little attention. 

The coiling arrangements should be such that the sliver is not 
unnecessarily disturbed as it is coiled into and withdrawn from the 
can, which should be kept in good condition. Light fibre cans are to 
be recommended, as their use appreciably reduces the amount of 
labour involved in moving the cans from machine to machine. 

Common faults in the drawing process:— 
Single.—Long lengths of single occurs chiefly as a result of the 

single preventer motion not operating properly. 
Thin and Thick Places.—Thick places in the sliver may be caused 

by bad piecings at the back of the machine, and thin places by 
sluggish action of the single preventer motion at the back, allowing 
the broken sliver to pass between the rollers or by roller laps. 

Uneven IVeb.—This will occur if the rollers are not kept in an 
efficient working condition, if they are out of line, or set too close or 
too open, or if the weighting of the rollers is unsatisfactory. 

Bad Coiling.—The sliver may be seriously damaged in coiling 
if the coiler speed is too high, or if the cams are not kept in good 
condition, or the canplate is incorrectly set. 

Draw frame slivers should be tested at least daily, and care should 
be taken that the material selected for the test should not be damaged 
in any way, or erroneous results may be obtained. The variation 
from standard weight should only be small—though it will vary 
somewhat according to weight and quality—as it is most important 
that a high degree of uniformity in the drawn sliver shall be main¬ 
tained. If this is done, little or no change of draft wheels is required 
subsequently, except at the spinning machine. 

Production per finishing delivery in the draw frame per hour can 
be obtained as follows :— 

Front roller diam.^ Si Xrevs. ^ mins. __ percentage 
in inches I>er min. per hour for stoppage. 

Inches per yardx yards per hank X count or hank. 

i = i7.5_io per cent.= 16-76 lbs. per hour. 
’ 36x 840x-16 

In arranging draft in the drawing frames, the draft in the first 
bead should be at least 5 per cent, less than the average, and in the 
third head at least 5 per cent, in excess of the average to obtain 
balanced output from each machine in the set. In addition, this 
will improve the quality of the drawing. 

The percentage time lost in drawing frames will increase as the 
number of deliveries per machine increases. 
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Drawing.—of Rollers.—Yox Indian and American 

cottons, 20 lbs. on each line of rollers is usual; for £g3rptian, front 

lines, 18 lbs.; back lines, 20 lbs. each; for Sea Islands, 16 lbs. on 

each line is recommended. 

DIAMETER OF DRAWING ROLLERS 

Line. 
Indian. | Low I 

American. j 
Middling 
American. 

Egyptian and 
Sea Island. 

Top. Bottom.' Top. ! Bottom, j Top. Bottom. Top. Bottom. 

1st 
2nd 
3rd 
4th 

1_ 

1 in. 

»> 

»> 

liin.! 

1 ' 

1*,, 1 
_ 

1 in. IJ in. { 

.. ; U 
„ ' u 
.. U .. 

1| in. 

1 9 

If in. 

1^ 
n M 

H in. 

” 1 > 5 

H in. 

It 

The number of drawings varies from 2 to 4 according to the class of 

cotton and the quality and counts of yarn to be produced. The follow¬ 

ing is representative of average practice;— 

Counts below 16’s 

Ordinary American yarns 

Medium Egyptian yarns 

Combed Egyptian yarns 

Combed Sea Island yams 

Super-carded Egyptian yams 

2 drawing processes. 

3 

3 

3 

3 

SPEEDS AND PRODUCTIONS 

Cotton. 

Diameter of 
Front Roller 

in Inches. 

Revs, of 
Front 

Roller per 
Minute. 

Hank 
Drawing. 

Lbs. per 
Delivery in 
10 Hours. 

Eigbt 
Deliveries. 

Lbs. of 
Sliver. 

Good Egyptian 276 0T9 
American 350 015 
Indian - U 400 013 
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WEIGHT OF SLIVER 

Decimal 
Hank. 

Weight of 
5 Yus. 

in Grains. 

Weight of 1 
in Grains. | 

■ ^ 1 
Decimal 
Hank. 

Weight of 
5 Yds. 

in Grains. 

Weight of 

in Grains. 

0*100 415*0 83*0 ! 0*145 287*3 67*47 
0*100 397*6 79*5 ; 0*150 277*7 55*65 
0*110 378*0 75*6 I 0-155 268*8 53*76 
0*116 362*3 72*5 1 0*160 260*4 62*08 
0*120 347*2 69*44 I 0*170 245*0 49*01 
0*125 333*3 66*66 0*180 231*4 46*29 
0*130 320*5 64*10 j 0*200 207*5 41*50 
0*135 308*6 61*77 i 0*220 189*5 37*90 
0*140 297*6 59*52 i 0*250 166*0 

1 
33*20 

NOTES ON FLYER FRAMES 

In the flyer frames the condition of the rollers, the setting and 
weighting of the rollers, the efficiency of the clearers, the best dis¬ 
tribution of the drafts throughout the set of machines, the amount 
of twist, and the winding conditions are all very important points. 
The setting and weighting of the rollers will be chiefly determined 
by the length and general character of the staple, the hank and the 
amount of twist in the material, and the best settings can only be 
determined when individual conditions are known. Clearers of the 
flat board type require frequent attention if the passage of waste 
with the material is to be avoided. The distribution of the drafts 
throughout the series of machines will vary widely according to 
conditions, but an approximation to the ratio of four, five, and six 
in succeeding machines is a good basis to work from in medium 
counts of yarn of carded American quality. On Egyptian qualities 
the drafts may be higher, and on East Indian qualities lower, but the 
ratio might be approximately maintained. The winding on 
conditions on the flyer frames are of the greatest importance, as tight 
winding at any point in the building of the bobbins will cause stretched 
roving and irregular yarn. Satisfactory methods of creeling, clean¬ 
ing, oiling, doffing, and renewal of rollers are necessary if good 
results are to be obtained. 

The objects of the flyer frame processes are to gradually attenuate 
the strand of cotton fibres produced on the drawing frames, by means 
of a set of drafting rollers in each machine in the series, so as to 
produce uniform and satisfactory hank roving of sufficient strength, 
and wound in a suitable form for the spinning machines. 
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The number of machines employed is determined by the amount of 
attenuation required to produce a roving of the required fineness 
for the count of yam to be spun. For very coarse yams it is usual 
to employ two machines—slubber and roving; for medium yarns, 
three—slubber, intermediate, and roving; and for very fine yarns, 
four-—slubber, intermediate, roving, and fine jack frame. In order 
to reduce the irregularity already existing, and to neutralise any 
irregularity which may be produced, it is usual to double two ends 
into one in all the machines except the first one, in which machine, 
owing to the thickness of the sliver and the difficulties arising from 
the housing of the cans at the back of the machine, doubling is 
impracticable. 

The remarks made in connection with the drawing process regard¬ 
ing the condition of the drawing rollers apply to these machines. 
The setting between the front and middle lines of rollers should be 
such that the best results in drawing are obtained. The total roller 
drafts in each machine should be arranged in progressive order, 
the amount of draft increasing in each successive machine by about 
20 per cent., as, in general, it is found that a higher draft can be 
efficiently exercised as the weight of the material dealt with decreases. 

In the working of these machines careful attention must be paid 
to every point which affects the uniformity of the material produced. 
To obtain this end where doubling occurs and lx)bbins are mounted 
in a creel in the usual way, half and full bobbins, and the top row 
bobbins and middle and liottom row bobbins should be paired, this 
assists in averaging out any irregularity which may occur in winding 
on and off the bobbins. The winding-on conditions on a flyer frame, 
if not carefully adjusted, may result in stretched material. The 
winding-on tension and general conditions will be governed by the 
manner in which the material is threaded through the flyer, the size 
of the star and lifter wheel, and by the starting position of the cone 
belt and initial winding-on tension. It is necessary that the thread¬ 
ing of the material through the flyer shall be similar on every spindle 
in each machine, and that all factors governing winding conditions 
shall be similar on all machines dealing with material which is 
similar in character and weight. 

The amount of twist put into the material should be adequate for 
good winding on, for satisfactory unwinding, and for efficient drafting 
in the next machine. Any excess of twist in excess of that necessary 
for satisfactory winding on and off is undesirable, as it not only 
reduces output but necessitates the production of a coarser material 
to get die weight through, and necessitates wider roller setting and 
higher draft in the subsequent drafting operations. ^ 
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Defective Bobbins.—Unequal Faulty setting of builder 
cradle and jack screws. 

Ridgy Bobbins,—Bobbin rail badly balanced, binding of lifter. 
Slattered Backlash in gear wheels, worn parts in change 

motion, change motion binding, badly geared bobbin and spindle 
wheels. 

Soft Bobbins,—threading of flyer, damaged or bent flyers. 
Defective Material.—Unevenness.—Faulty setting of rollers, 

badly worn rollers, roller weights not acting properly. 
Stretched Rovings,—Faulty threading of flyer, winding speed too 

high. 
Stubs and Thick Places.—Thick piecings and hard piecings at the 

back of rollers, dirty roller clearers, waste forming in flyer leg, care¬ 
less wiping down of flyers and roller beam. 

Single and Double,—Breakages at the back and front of the rollers, 
the variation in thickness of the yarn stage, and the length of the faulty 
portion produced, will be governed by the point at which the fault 
occurs. 

The material from these machines should be regularly and 
systematically tested to detect any irregularity in weight. The test 
should be made from full and nearly empty bobbins. The bobbins 
from the roving frame should be tested every week, intermediates 
every three days, and slul)bers every two days. Occasionally bobbins 
from each machine should l)c tested at intervals, along the whole 
length, as a check on irregularity in winding tension, which the 
usual method of testing may not disclose. 

The Production of Flyer Frames.—The output may be obtained 
by calculation when (1) particulars of F.R. speed and diameter and 
hank are known, and (2) when spindle speed, hank, and twist constant 
arc available. 

(1) F.R. speedy 180 revs, per min.; diam., lA in.; hank, *8. 

%,e,. 

• (Delivery speed of F.R. per min.) 

180 X 19 X 22x60 mins, per hour ^ u 
...---=1*665 per hour. 

16 x 7 x 36 x 840x *8 
Allowing 30 per cent, lost time, 1*665—30 per cent.= 1*163 lbs. 

per spindle per hour. 
(2) Spindle speed, 1,100 revs, per min.; hank, 6*25; twist 

constant, 1*1. 
1100x60 
-= *1269. 

(V6*25XM)X36X840X6*25 

*1209 less 6 per cent, for lost time=*1183 lbs. per hour per spindle. 
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Flyer Frames.—The number of turns per inch for material treated 
on these frames is obtained by multiplying the square root of the 
counts by a factor which varies according to the class of cotton. 
Different factors or twist constants are given by different authorities as 
shown by the followinjg table :— 

Table of Twist Constants for Flyer Frames 

Cotton. Slub. Int. Rov. Jack. Slub. Int. Rov. 
1 
1 Slub. Int. Rov. Jack 

S«a Island - 0-7 0-78 11 0-9 
£g>’ptian - 
American • 

0*9 0i)5 115 0*95 0-8 ob lb 0-64 0-7t) 0*96 
115 115 1-22 1 •05 10 1*1 1-2 0-95 ! lt»6 1 -15 

Indian 1*3 1-2 1-5 1*2 1*3 1 35 
1 '■ 

Twist per inch= v^counts x constant. 

Weights for Fly Frame Rollers 

Cotton. Machine. 

Front. Middle. 

Back. 

Pounds. 
. 

Pounds. 

Indian and American Slubbing IS 24 Saddle and 
Bridle 

Egypt, and Sea Island jt lf> 20 Saddle and 
Bridle 

>» »» 7 7 14 12 Self. 
Weighted 

Indian and American Intermediate Hi 20 Saddle and 
Bridle 

E^gypt. and Sea Island 14 18 Saddle and 
Bridle 

»> >» 77 12 10 Self-. 
Weighted 

Indian and American Roving 18 24 Saddle and 
Bridle 

Eg^pt. and Sea Island 77 10 Self- Self- 

Indian and American Jack 16 
Weighted 

20 
Weighted 
Saddle and 

Egypt, and Sea Island 
Bridle 

77 8 Self. Self- 
Weighted Weighted 
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APPROXIMATE PROPORTION OF SPINNING 
SPINDLES TO CARD ROOM AND PREPARA- 
TION MACHINERY (NORMAL DRAFT ARRANGE¬ 
MENTS) 

Counts. 

American Cotton. 
10 10 20 ! 30 40 50 

Ring ginning spindles per: 
200 200 

1 

400 600 800 800 
Finishing delivery draw frame 200 200 400 600 800 800 
Slubbing spindle. 10 20 30 40 60 80 
Intermediate spindle - - - - i 10 15 20 25 30 

1 Roving spindle. * *5 5-5 6 6'5 7 7*6 

Mule Yarn from 
Double Roving: 

Egyptian Cotton. 
00 100 110 



POWER, Etc., PCm COTTON SINNING MACHINERY 

In. In. 
Hopper bale opener u 16x3 300 to 500 
Roving waste opener - 3 to 4 12x4i 800 
Porcupine opener 2 14x4i 800 
Auto hopper feeder n 12x21 226 
Single opener 4 14x4| 1000 
Doable opener 8 14 X 4} (two) 1000 
Exhaust opener - 8 14 X 4| (two) 900 
Single scutcher 4 12x4i 1000 to 1200 
Double scutcher - 8 12 X 41 (two) 1000 to 1200 
Carding engine - 1 18x3| 160 to 180 
Sliver lap machine 
Draw frame and lap 

i 16x2i 200 

machine - 1 14x3 262 
Combing machines— 

Single nip, 6 heads - ft 12x3 305 
Single nip, 8 heads - 1 12x3 305 
Duplex, 6 heads 12x3 229 
Duplex, 8 heads 

Draw frames (for 12 
12x3 229 

deliveries) - 
Fly frames— 

18x3 200 to 300 

Slabbing, 90 spindjes, 
8 in. space 

Intenneaiate, 130 
2 

1 12 to 16 in. 1 
{ pulleys \ 

1 3 in. wide | 

spindles, 6} in. space 
Roving, 160 spindles, 

5^ in. space - 
Jack, 200 spindles, 

4J in. space - 
Self-acting mules— 

; ( i I 2 

2 

300 to 480 

1. ■ ) 
i / 1 per 100 \ || spindles 1 
i/twist gauge y 
\\ 1 per 120 1 

1 spindles I 

All classes of cotton - 16x5 
rim pulley 
600 to 900 

• 
1 

weft gauge/ 

Ring frames / 1 per 75 tol 
\ OOspindles / 12x3 850 

Winding frames - r 1 per 80 \ 
1 \ drums / 

12x3 300 

Gassing frames ; I 1 per 80 1 
1 drums / 12x3 100 to 120 

Reels . . - - i 8x11 250 
E^ble bobbin reel h 7x11 150 
Single bobbin reel A 7xli 125 * 
Bundling press - 1 24x3 60 
Balling machines • k 12x2i 80 

S4 
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HIGH DRAFTING 

High draft spinning has made enormous progress in recent years, 
and at the present time its application has become a matter of great 
imp>ortance to the trade. The introduction of the Casablancas 
system, about sixteen years ago, was chiefly responsible for focussing 
a large measure of attention on the question, and since then many 
variations of the usual arrangement, all involving the same principle, 
have been introduced. 

It is not unnatural to expect that there should be doubts as to 
whether the yarn produced with such high drafts under similar 
conditions as to cotton, quality, etc., as those exercised in high draft 
arrangements would be as level and strong as those produced with 
normal draft under standard conditions. All doubts, however, 
have been removed by the extensive experimenting and applica¬ 
tion of such arrangements that have been carried out not only in this 
country but in almost every cotton spinning country in the world,, 
and it has been amply proved that drafts very much in excess of those 
which could be employed under the usual conditions can be applied 
without any detrimental effect on yam quality. 

High drafting may be used to secure a reduction of cost or improve¬ 
ment in quality of the yam. One method of adaptation of the 
previous sequence of processes is to eliminate one of the fly frame 
process, for example, by spinning with high draft from the inter¬ 
mediate bobbin. Another method would be to make a coarser hank 
roving at each stage, thus increasing the production of the machines 
and allowing less card room or more spinning room machinery. 
Yam possessing superior properties might be obtained by the use of 
double instead of single roving, and by the more effective control of 
the fibres during drafting. 

The theory underlying the various high draft systems that are now 
available is that of bringing the shorter fibres in the sliver under better 
control. It is well known that all varieties of cotton contain a very 
large proportion of fibres that are shorter than the staple by which 
it is known and sold. In order to avoid breakage of the longest fibres 
it is necessary, with the ordinary system of drafting rollers, to adopt 
settings a little longer than the staple, or just a little less than the 
longest fibres. But this does not give complete control of the shorter 
fibres, and in mill practice it strictly limits the draft to about six to 
eight on single roving, medium counts, or possibly up to a draft of 
twelve on double roving Egyptian cotton. In the high draft systems 
this difficulty is overcome by carrying the nip between the second pair 
of rollers much nearer to that of the front rollers, so as to obtain better 
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control over the short fibres. In practice this is done by a conveyor 
belt as in the Casablancas system, or alternatively by the use of smaller 
rollers in the second lines, and particularly a second top roller, light 
in weight and of small diameter, or by grooved rollers. This provides 
means whereby the longer fibres are i>ermitted to slide through 
amongst the bulk without being nipped or broken in the drafting, 
as would occur if an ordinary heavy middle top roller were used. 

In all high draft systems the amount of short fibre and fly thrown 
off at the high draft ring frame is increased. Much of this fly can 
be collected by additional top and underclearers. It is important 
also that the back roller should give a positive feed of the much 
heavier roving. A break draft should be able to operate easily by 
keeping the roving to the minimum of twist. 

In any high drafting arrangement it is essential that the mounting 
of the parts shall be such that correct alignment of the roller surfaces 
is obtained, and the character of the surface such that irregularities 
in pressure and speed are eliminated. More skilful adjustment is 
necessary with such arrangements than with the standard method if 
the best results are to be obtained. Any irregularity occurring in 
these respects will have more detrimental effect than with the usual 
method of low drafting. 

The increased number of parts or the small diameter rollers neces¬ 
sary are disadvantages usually inseparable from such arrangements, 
and will accentuate the difficulties experienced in maintaining efficient 
working conditions. Experience, however, proves that when those 
intimately concerned have gained practical experience of them the 
seeming disadvantages are not of material importance. 

As a result of the practical experience gained in the last few years 
there is a large measure of opinion that the use of light or special 
tyj>es of rollers, as the top roller in the second line, will, with suitable 
roller diameters, permit drafts very considerably in excess of the 
normal over a very wide range of conditions as to cotton and hank 
roving, if roller adjustments and settings arc skilfully made. 

The various arrangements of rollers were described in the 1929 
** Textile Manufacturer Year Book.** Those systems where the 
path of the roving through the rollers is not in a straight line have 
found little favour. The three-roller arrangement with small 
diameter second bottom roller and light second top roller is the 
simplest, but no break draft is present, and if the back top roller is 
lifted to insert a new roving, the adjacent roying will run through 
without being drafted. In four-roller systems a middle traverse 
rod is necessary to reduce the lag of the traverse on the front roller, 
and the traverse is speeded up. 
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NOTES ON THE MANAGEMENT OF RING FRAMES 

In the ring spinning frame, satisfactory roller setting, the mainten¬ 
ance of rollers in good condition, and satisfactory setting of spindles 
and thread guides are important. The ring should be kept in good 
working condition, if excessive tension on individual threads is to be 
avoided. Rollers should be set as close as possible without allowing 
crackers to form. The spindles should be dead central in the rings, 
and the thread guides placed so as to set up uniform tension all round 
the ring. Any rings which are badly worn and cause repeated 
breakage of the yarn should be replaced, and all the rings re-skimmed 
after a lapse of years, according to the condition of work. A satis¬ 
factory system of banding the spindles, oiling and cleaning rollers, 
scouring of frames and oiling of spindles, and doffing and gaiting 
are of the greatest importance in the maintenance of good working 
conditions and the production of a satisfactory yarn. 

Roving.—A ring yarn requires a slightly better cotton than a mule 
yam, in order to obtain equal results as regards regularity, etc., 
due to the inferior system of drawing-out or drafting as found on the 
ring frames, in comparison with the mule. Crackers cause 95 per 
cent, of complaints as regards ring yarn, and may be caused by the 
following cotton defects: Badly mixed cottons, mixings containing 
an excessive amount of soft waste, unripe fibres, fibres of too widely 
varying lengths of staple, or neppy cotton, also by overbeaten or 
badly carded cottons. 

It is a good and useful guide, at least in this system, to watch 
carefully the thickness and feel of the ring bobbins, as it is a 
sure indication, when they commence to Ije thick and soft, that 
the quality of the roving is deteriorating, and other troubles may 
then be expected. Whilst it may appear exaggerated to state that 
the quality of the cotton has an appreciable effect on the diameter 
of the bobbin produced, irrespective of the lift or shaj>er-wheel used, 
all practical men will be able to recollect instances where a deteriora¬ 
tion in the mixing of a cotton has resulted in the bobbins rubbing in 
the ring, necessitating the use of a coarser pitched shap^er-wheel. 
Bad ends, .slubs, etc., are serious faults to ring yarns, and should be 
obviated as far as possible in the preparatory processes. The ring 
frame is at a disadvantage in the detection of these faults, as unless 
they are sufficiently prominent to he broken down in passage from 
the rollers to the traveller, it is probable that they will be wound on 
to ^he bobbin, only to incite complaint at the next process. The use 
of double rovings is invaluable in yam production, but the hank must 
be sufficiently hne not to require an excessive draft to obtain the 
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fe<liiired counts. As regards the amount of draft, no hnrd^suid-liBisf 
rule can be given, as this is dependent upon the weighting of the 
rollers, the diameters of the rollers, and their settings. Unless special 
measures are taken, tlie draft should not under any consideration 
exceed 14. It will be noted that ring-frame machinists have of late 
years devoted considerable experiments to methods whereby it is 
possible to treat fluctuating mixings of cotton or fairly high drafts 
without the risk of causing crackers. In this they have met with 
undoubted success, as evidenced by the high-drafting systems, or 
modifleations, which are coming very much into favour at the present 
time. 

Travellers.—With regard to travellers, these are a factor which 
the overlooker cannot afibrd to neglect. Traveller tables may only 
be taken as a rough guide, owing to the great and undeniable influence 
of the mixing of cotton in use, the condition of the rings, and other 
factors. It is always a wise plan to book the counts of travellers 
used, along with reference to the various conditions, so as to provide 
a reliable source of information for future occasions. Care must 
always be taken that the section of the travellers is correct for the 
type of ring in use, as serious damage to the yam will result if the 
section is too small, whilst too large a section will cause an excessive 
number to fly oflf, in addition to winding the yam slackly on to the 
bobbin. It is essential for successful production that ring^ and 
travellers should be free from any accumulations of fly, etc., which 
would impede the revolving of the traveller. To assist in obtaining 
this, the small projections or traveller clearers which are screwed 
to the ring rail should be correctly set so that they may fulfil their 
function, whilst the operative should also observe that no dirt is 
adhering to the traveller when piecing a broken end. Various 
methods of cleaning the inside of the ring have from time to time 
been advocated, such as the ring burnishers, where the ring plates 
may be lifted off the pokers and the insides cleaned without necessitate 

, ing the removal of the rings from the plate; also the small circular 
brushes designed to be placed on the spindle, and allowed to revolve 
inside the ring. The periods of necessity for these operations, how¬ 
ever, may only be decided by attention to the individual conditions 
obtaining. 

Spindles.—Slack and oily spindle-bands are a very serious cause 
oi much inferior yam, and a careful watch must l)e kept for them. 

^ A good quality of banding should always be used, and the bands 
put on at a regular tension. The tubes in which the spindles revolve 
idiould be kept clean, well lubricated with a suitable quality of oil, 
and any worn or broken tubes should be replaced at the earliest 
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opportunity. It is necessary at intervals to pump the oil out of the 
^indie bearings and replace it with a clean supply. As to how 
often this is required is a matter entirely dependent upon the pre* 
vailing conditions, but it should not be treated as an operation of 
no importance, as spindles running in dirty and gritty oil are sure 
to result in heavy running, in addition to wearing the tubes exces¬ 
sively. The dirty oil pumped out should be allowed to stand for a 
few days, when it will be found that all the sediment will have 
settled at the bottom of the receptacle, leaving the oil clean on top, 
so that it may be carefully poured off ready for future use. Should 
any spindles be observed to be wobbling or running erratically, they 
should be examined to see whether it is the fault of the spindle being 
strained, the tube or bush being badly worn, or the spring which 
keeps the tube in position being broken. Failure to attend to these 
details can only result in a great deal of badly wound, brittle, and 
uneven yam. Frequent attention should be paid to the spindle 
holding’down catches, as should these be inoperative it will entail 
a large number of strained spindle-bands, due to the spindle being 
pulled up along with the bobbin during dofhng, in addition to that 
operation taking considerably more time. 

Rollers and Scouring.—“ Scouring of the rollers should be 
done periodically, the length of the periods varying according to the 
cotton being used and the counts being spun. The date of scouring 
each frame should be entered up in a b^k to provide reference to 
when that machine is again due. Scouring should always be 
thorough, and the following details and routine should be attended 
to: It is first necessary to break down all the ends on either one or 
both sides of the frame, according to whether it is intended to treat 
the whole frame at one scouring or to deal only with a side at onc2. 
For reasons given later, it is usual to scour a whole frame at a tince. 
Having broken down all the threads, the person in charge should 
attend to ungearing the roller-driving mechanism. The carrier- 
wheel for transmitting motion from the back to the middle roller' 
should be removed entirely. Some practical men consider it essential 
to remove the rollers from their stands entirely for this purpose, 
having provided suitable brackets for clamping on to the roller beam 
to receive the lines of rollers, one row at a time, for cleaning. Other 
men consider it is quite possible to meet all requirements without 
removing the bottom lines of rollers from their accustomed places. 
The first-mentioned system gives better facilities for cleaning the 
stands^ etc.; but it is also undeniable that it presents a great source 
of strained rollers, due to the lifting of the whole side lengtfi of 
rollers at once. Should the first method be adopted, it will ht 
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necessary to remove the front roller wheel, the bracket carrying the 
projecting ends of the back and middle rollers at the gearing end, 
the crown-wheel, stud, and change pinion, in addition to the radial 
bracket in which these swivel. At the other end the indicator will 
need unscrewing from the small bracket which secures it to the roller 
beam, the cap for holding down the back and middle rollers will 
require to be removed, and the traverse spring released. 

Whilst the overlooker is attending to these details it will be found 
convenient for a number of the operatives to remove all the top rollers, 
putting them either on the floor or the creel top, whichever is the more 
convenient, taking special care to keep them from contact with any 
oil or greasy deposits. Should the second system find favour, it will 
only be necessary to remove, in addition to the carrier previously 
mentioned, the pinion from contact with the back roller wheel (of 
course, this will already have been removed in order to break down 
the threads) and the middle traverse guides, for convenience in 
cleaning the rollers. It will be found to f^acilitate greatly the turning 
of the front rollers if the twist-wheel is ungeared. The first real 
cleaning operation should be the removing of the accumulation of 
dirt from the roller necks and slides; this will be accomplished 
by lifting up the roller with a screw-driver or other suitable tool, 
whilst taking the greatest possible precautions against the roller 
slipping out of the inclined stand. After this, any dirt which is 
lying in the flutes of the rollers should be removed with the assistance 
of a piece of card filleting, suitably mounted on wood. This should 
be followed by a thorough rubbing with clean, dry cloths. Should 
any rough places l)e found, pumice-stone should be applied. A 
thorough polishing with whitening will greatly assist in preventing 
the licking of the roving, and should be followed by another thorough 
rubbing with clean cloths. Next, a small piece of white tallow should 
be smeared over each roller neck, care being taken that none touches 
the flutes. At this stage the traverse guides may l>e replaced and 
the top rollers put back, the cap bars, of course, having previously 
received a thorough brushing whilst the regearing is being attended 
to. Having completed work in this direction, the ring rails may 
be lifted off, so that the poker slides may be cleaned and the poker 
bars thoroughly wiped and black-leaded, in order to assist their 
motion in the slides and prevent any sticking. This done, everything 
is in readiness for restarting the frame, in the gaiting-up of which 
it will be found advisable to leave the draft pinion of one side out of 
gear until all the ends have been pieced-up on the other side, thus 
causing the soft waste caused by the rovings wrapping round the 
rollers and clearers prior to being pieced-up to be reduced to a 
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minimum. Before leaving the subject of scouring, it may be stated 
that it is advisable to take advantage of the opportunity for the 
replacement of any broken cap bars or roller stands or slides. 

As regards attention to other details, the greatest control should be 
exercised over the frame tenters with regard to cleanliness of all 
parts of the machine. The roller beam, weight hooks, thread lappets, 
Si'parators. and ring rails should be wiped at frequent intervals during 
the day. No loose waste should be allowed to remain on the clearers, 
good tenters being trained to remove this immediately after piecing 
up the thread. The bobbin wires and back traverse guides should 
l>e kept clean; the roller ends and necks of the front top rollers 
should be picked at regular intervals, the frequency being dependent 
upon the counts being spun and the characteristics of the rovings 
as regards cleanliness. 

In lubricating any parts of the rollers, little and often is a good 
maxim, the greatest possible care being taken to avoid oil coming 
into contact with the roving during its passiige. It should also be 
lK>rne in mind that oil ruins roller-covering leather. The lubrication 
of the tin roller bearings should be undertaken by the jobber and not 
entrusted to ring spinners, as it is of vital importance that these be 
kept hlled, particularly so when ring lubricating pedestals are in 
use. At suitable and convenient intervals it is advisable to remove 
any spindle-bands which may have become wrapped round the tin 
roller arbors, as these, in addition to being conducive to heavy running 
and waste of power, are a likely cause of danger by striking fire, A 
careful watch should be maintained by ring jobbers to sec that spindle- 
bands are put on at regular and very frequent intervals, and to see 
if any spindles are in need of attention, in this way assuring that a 
maximum production be obtained. It is often found to be a common 
fault with banders that, due to ignorance or indifference, a great 
number of bands are left in the groove above the spindle wharve on 
replacement. This being of a different diameter to the spindle 
wharve. will readily be seen to cause irregularities as regards strength 
and turns per inch. 

If there is any impediment to the passage of the traveller, strained 
yam and bad spinning will result. It will be found on examining 
a ring that small grooves appear after running for a number of years 
in the path taken by the traveller, which, as previously stated, cannot 
be conducive to good work. It is well to have a definite system for the 
replacement of these. For example, sufficient liew rings may be 
purchased for a side or a frame at fixed periods. These would all 
be put into one machine, those taken out being examined, the damaged 
one being scrapped, and any not showing signs of undue wear used 

lo 
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for general replacements. This method has much to commend it^ 
as, in addition to its being known exactly where the new rings are, 
dt presents a means whereby these accessories may l5e kept in good 
condition at an expense spread over a period equalling the life of the 
frame. This system of replacement may profitably and conveniently 
be carried also to the spindle bushes. It does not require any explana¬ 
tion, considering the high spindle speed and the constant pull of the 
band in one direction, that these bushes necessarily become worn, 
with a result detrimental to the yarn and a high consumption of oil. 
By effecting the renewal of a complete frame of bushes, it is possible 
to examine at leisure those taken out, and after destroying any unfit 
for further use to recondition the others as regards springs, etc., 
and use them up whenever required. 

Lack of any definite system is only too often shown in changing the 
leather-covered rollers. Of course, the method stated in regard to 
rings and spindle bushes has much to commend it, although a great 
number of overlookers prefer to give each tenter a certain number 
per week, but even so the tenters should put them in systematically, 
A good way in this case is for the operative to start at one end of a 
side, and in each succeeding week follow on with her allotted share 
of recovered rollers, using those taken out in place of any being unfit 
for further use. Never should a new roller, speaking of loose boss 
rollers, be allowed to run along with one that has been in use for 
some time. 

Some yarn faults which can only be avoided by constant vigilance 
and good routine are oil stains and dirty yarn, thick or wiry yarn, 
thin places in the yarn, soft yarn due to slippage between spindle 
and bobbin, cracked bobbins, slack spindle bands, etc., slubs, weak 
and uneven yarn, and piecings required by breakage of ends from 
innumerable causes. 

It is of inestimable value to know the weight per doffing of the 
various counts, so that in the event of small orders of numbers 
seldom required, it will be possible to avoid loss by overspinning. 
The most reliable and simplest rnethcKl of doing this is to take the 
average weight of yarn per bobbin multiplied by the number of 
spindles per frame, this providing a sufficiently accurate guide. 
Of course, it will be necessary to know the weight per bobbin on 
various counts, as various numbers will give different weights. 
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TRAVELLER TABLES FOR RING SPINNING 

Yarn 
Counts. 

For 
IJ-in. 
Rings. 

For 
Ifin. 
Rings. 

For 
If-in. 
Rings. 

Dia. of 
Ring. 

Size of 
Trav. 
eller. 

Dia. of 
Ring. 

Size of 
Trav¬ 
eller. 

Dia. of 
Ring. 

Size of 
Trav¬ 
eller. 

4*s 14 13 12 i 
Inches. 

2 9 
Inches. Inches. 

6’s 12 11 10 2 8 2 8 
8’s 10 9 8 2 7 2 7 2 12 

lO’s 8 7 6 H 6 2 6 2 8 
12’s 7 6 5 i H 5 1? 5 2 6 
14’s G 5 4 4 ij 4 4 
16’s 5 4 3 3 3 2 
18*s 4 3 2 If 2 u 2 1 
20’s 3 2 1 li 1 If 1 li 1/0 

2/0 22*s 2 1 1/0 If 1/0 l| 1/0 1! 
24’s 

1/0 
1/0 2/0 1* 2/0 ig 2/0 1* 3/0 

26’s 2,0 3/0 ifi 3/0 ig 3/0 ig 4/0 
28’s 2/0 3/0 4/0 ig 4/0 ig 4/0 ig 5/0 
30’s 3/0 4/0 5/0 i| 5/0 ig 5/0 ig 6/0 

‘ 32’s 4/0 5/0 ig 6/0 ig 6,0 ig 7/0 
34’s 5/0 6/0 ig 7/0 ig 7/0 ig 8/0 
36’s 6/0 7,0 ig 8/0 ig 8/0 14 8/0 
38’s 7/8 8/0 i 14 9/0 14 9/0 
40’s 8/0 9/0 i'i 9/0 14 10/0 1 14 10/0 
42’s 9/0 10/0 14 11/0 
44’s 10/0 11/0 10/0 14 1*2/0 
40 s 11/0 12/0 
48’s 12/0 13/0 i'i li/o 
50’s 13/0 14/0 ... i’i 13/0 
52’s 14/0 15/0 

16/0 
i’i 12/0 

54’s 15/0 14 14/0 
66’s 16/0 17/0 i'i 1.3/0 
58’s 17/0 18/0 
60’s 18/0 19/0 >4 14^ 14 1.5/0 

1 

The above list is given for American cotton. Indian cotton requires 
4 to 5 sizes lighter travellers, and Egyptian and Sea Island cotton 4 to 
5 sizes heavier. 

PRODUCTION OF RING SPINNING FRAMES 

Pulpit may be obtained by (1) timing F.R. speed, or (2) by calcula¬ 
tion when spindle speed, turns per inch, and count are known. 

(1) By timing of F.R. speed : 
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Assuming F,R. speed 125 revs, per min., F.R. diameter 1 
number of spindles per frame 400, and count 36*s, then 

revolutions of j* mins, per No. of spindles 
F.R. per min. ^ hour per frame _ production in 

Inches per yard X yards per hank X count hour, 

U,s. per hour. 
’ 7x36x840x36 

(2) By calculation, if spindle speed, turns per inch, and count are 

known: * 

revs, of spindle . . No. of spindles 
per minute nuns, pe frame _output in lbs* 

Turns per in.X ins. per yd. X yds, per hankX count per hour. 

Output in other yams will vary for changes in (a) spindle speed, 
(d) turns per inch, and (c) count. 

In all cases when production is obtained from F.R. speed, an 
allowance for subsequent shrinkage, if any, should be made, in 
addition to an allowance of 2i |>er cent, for breakages, etc. 

TWIST CONSTANTS FOR SINGLE YARNS 

The number of turns of twist per inch applied to yams during 
spinning is governed chiefly by the purposes for which the yarn is 
required, and is also influenced by the quality of the cotton. The 
following is a list of twist constants in regular use, although it should 
be understood that the figures given are not rigidly adhered to. In 
practice, slight modifications become necessary to expedite the spinning 
process. _ 

ycount X constant = turns per inch in the yarn. 

Mule Yam. Constant, j Ring Yarn. ConsuoL 

American weft • 3*25 Soft weft 3*25 
,, medium 3*50 Medium weft • 3*50 
,, .wist- 3'15 Soft twist 3-76 

Egyptian weft - 318 Ordinary twist - 400 
„ medium - 3*39 Water twist 4*25 
„ twist - 

Indian weft 
3*60 Hard ,, 4*50 
3*25 Extra hard twist 4*75 

„ twist 3*75 Cr6pe twist 5*5 to 9 
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PRODUCTION OF RING SPINNING FRAMES 
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GENERAL NOTES ON MULE SPINNING 

One of the operative spinner’s most important duties is surely with 
regard to cleanliness of the various parts of the machine. To com¬ 
mence from the beginning, the creels should be kept clean, as if fly 
is allowed to accumulate here it cannot fail to work on to the creel- 
pKjg Ups and into the steps, causing additional drag to be put on the 
roving. Only too often does this result in breaking the roving, 
especially if the cotton is rather below standard or the bobbin is 
unwinding from its smaller diameters. Operatives should be trained 
from their earliest associations with the spinning-room that when 
ever a fresh l)obbin is put into the creel, or a broken one pieced, the 
creel peg and its step should be freed from any deposits of fly. The 
pot steps are often found in mules that have been running for some time 
to have l>ecome broken or cracked, a condition seriously impeding 
the revolution of the peg. Spinners should be encouraged to keep a 
watch upon these, and to replace immediately any which may have 
become damaged. By the aid of suitable creel step extractors this 
is quite a simple matter. 

With conditions likely to cause over-running of the bobbins it is 
advisable to incline slightly the creels from the vertical, .so as to offer 
the requisite resistance. Failure to attend to this will only result 
in the operatives blunting the tips of the pegs in order to apply a 
remedy, and in this manner creating a .serious evil should it be 
necessary at a future time to use a finer hank roving or a greatly 
reduced rate of unwinding the roving. Facilities should be afforded 
for the replacement of any damaged pegs, as the practice of patching 
broken ones up by the u.se of tubes, pins, or nails is to be condemned. 
With reference to this, the most common form of damage is breakage 
of the upper tip during creeling, a condition arising out of the pegs 
being too long for the spacing of the creels. It will be seen that by 
attention to the foregoing details much assistance will be rendered 
in obtaining regularity and minimising bobbin breakages. 

In all mules suitable provision is made for guiding and assisting 
the passage of the roving to the back traverse guide. These should be 
kept clean, and where small glass forks arc employed for this purpose 
it should be seen to that the roving is passing between the.se. Only 
too often is it found, when a bobbin is pieced from the wheel-house, 
that it will be allowed to pass over the wooden rod which carries 
the forks. It will be understood that these do not possess a suitable 
surface for this purpose, and it will even be found that the roving 
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frequently gets in between the rod and the underside of the glass, 
at the back side of which a bunch of fibres will very soon collect, 
these having, of course, been scraped from the roving. These fibres 
themselves offer a further source of resistance. 

Back traverse guides, particularly those of the bird’s-eye pattern, 
form a ready collecting place for loose fly, etc., which will accumulate 
to such an extent that if it is not removed it will after imp>ose a drag 
upon the roving, and eventually prevent it from passing through to 
the drawing rollers. This last is the least of the resultant evils, as, 
should this occur, it does at any rate obtain the removal of the obstruc¬ 
tion. Very often, however, one finds that small portions become 
detached and pass forward with the roving, thus causing thick places 
in the yarn. Back traverse guides should be thoroughly picked at 
least once per week, in addition to the operative removing any accumu¬ 
lations he may see during piecing-up. Also, the small space between 
the traverse bar and the back portion of the cap bar is another place 
in which fluke collects. This should be removed with a fine brush 
at weekly or bi-weekly intervals, according to conditions. Many 
conscientious operatives will blow this out whilst cleaning the back 
traverse, or even when walking about the wheel-house. This is, of 
course, excellent practice; but even .so, periodical brushing ensures 
thorough cleanliness. 

The greatest consideration must be paid to the drawing rollers to 
obtain good work. No hard-an4*fast rules can be adhered to as 
regards the cleaning of these, the deciding factors in this connection 
being the characteristics of the cottons and the counts being spun. 
Almost every mill has its own individual practice, but as a rough 
idea it may be stated that for medium to fine counts the following 
routine would be considered sufficient: front top rollers once per 
fortnight, and back and middle top rollers once per month. The 
efficiency of this system will materially increased to the advantage 
of the resultant yarn if operatives will, as the opportunity arises, 
wipe the cap-bar fingers with a small piece of waste. Should an end 
be allowed to remain down sufficiently long for the top front roller 
lap to work into the groove occupied by the weight-hook, this roller 
should l>e picked before the end is picced-up, otherwise it is sure to 
cause further breakage. All the top rollers should be removed to 
facilitate the thorough cleaning of the bottom lines and the picking 
of the back and middle roller necks once every four to six months 
(one side every four to six weeks). Time spent on this matter is very 
amply repaid by cleaner yarn, l>etter spinning, and less back and 
middle roller-laps, A bad method only too often adoptetl in the 
removal of back and middle roller-laps is to knock on the top roller 
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and cause the lap to be cut by the flutes of the bottom roller. If those 
who ptractise this were to realise that the damage caused to the flutes 
is solely responsible for so many additional roller-laps and so much 
weak yam, they would themselves immediately condemn it. 

Short fibres, etc. , form a sheet or lap over the flutes of the back and 
middle lines of rollers, particularly during damp weather. These 
may be removed with advantage at every suitable opportunity, and 
not allowed to remain until that particular side is cleaned through. 
A prolific collecting place for short fibres is against the roller stands, 
between the front and middle lines of bottom rollers, quite large 
accumulations frequently being found. A good spinner will remove* 
these with his finger as soon as they begin to collect, and so prevent 
any possibility of portions passing forward with the rovings. The 
necks of the front bottom roller should be kept free from any lap- 
ends, and the front top roller ends kept as clean as is possible. 

A great number of bad ends and thick places are caused through 
insufficient attention being paid to the top cloarers and the dirt-shaft, 
or, in old pattern mules, its alternative the ** crows or bottom 
clearers. Where the crows are still in use these should be cleaned 
of waste whenever it is required, this of course being a very simple 
matter, as they are in short removable lengths. The pivots especially 
should be kept clean, as should an accumulation of waste gather on 
these there is a grave danger of the clearer ceasing to revolve, and 
very often being the cause of pieces of soft waste becoming attached 
to the yam. Where dirt-shafts are employed it is necessary to sec 
that these are always revolving at a uniform speed with the front 
roller, that they are sufficiently near the roller to gather the waste, 
and that the waste collected is not allowed to become hard and matted. 
This last is another very possible source of bad ends, and if the top 
of the roller beam is found to be covered with short tufts of waste, 
it is a sure sign that the dirt-shaft needs to be cleaned. • No rule can 
be laid down for the length of the intervals for this, but the waste 
should never be allowed to get in any way hard, or trouble and bad 
spinning may be expected to follow. The bearings or stands in which 
the dirt-shaft revolves should be cleaned every time the flukes or 
waste is removed. Much assistance will be rendered in making 
this easily practicable if the stands are so set as to allow the 
shaft to be lifted in its bearings about ^ in. Often, in an 
attempt to get the shaft as far forward as is possible, this asset will 
bc^ destroyed, with a very questionable advantage. Top clearers, 
in addition to causing bad ends, if given insuffient attention, will 
also cause the top front rollers to require picking more often than 
usual through the same cause. For example, if an end is allowed 
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t0 remain down whilst a lap is formed on the top clearer, should this 
not be removed at once some portion is sure to work its way on to the 
rollers. To keep the clearers in good working condition all soft 
waste must be removed on the piecing-up of the end, and the lap 
removed from the flannel at frequent intervals. With attention to 
this, and if the clearers are kept travelling, they cannot fail to do their 
work efficiently. 

Faller wires must be maintained at a fair tension, free from any 
rough or cut places, and operatives are well advised to run their finger 
along them as frequently as is convenient, in order to remove duke. 
Faller shafts should be oiled about once per week, care being taken 
not to apply too much oil, which may cause oil-stained cops. Oiling 
of the fallers should always be done at an early stage after the com¬ 
mencement of a set of cops. Salmon-head levers should be correctly 
weighted for the counts being spun, and care should be taken that 
there is no possibility of their touching the floor during the earlier 
stages of the cop-build. 

Correct weighting is vital not only in order to obtain a hard, solid 
cop; it will also be found that should the weighting be insufficient, 
erratic carriage of the counterfaller will result, whilst (particularly 
on fairly fine counts) if the weighting be too great the yam will be so 
stretched and strained as to destroy its elasticity. Unlocking should 
be correctly timed, and in the case of spinning fine numbers, backing- 
off and locking should be so adjusted as to impose no rough or harsh 
action upon the yam. No condition should be permitted which is 
likely to cause the yarn to break during backing-off or running-up, 
as such circumstances tend to the broken thread becoming entangled 
and being wound on along with adjacent threads, which gives rise 
to subsequent complaint. The most common causes of this evil are: 
Backing-off friction too keen; spring too tight; winding faller too 
near to spindle point during outward run; backing-off chain too 
tight; too much l)acking-off chain swell at work; fallers locking too 
deep or drawing up scrolls so set as to cause the mule to commence 
its inward run at too high a speed. With some types of weight- 
relieving motions it is possible to obtain, by injudicious setting, 
such conditions os will cause the weight to l)c relieved during backing- 
off, but allow it to act again too severely immediately the mule 
commences to run in. 

Most mules in use at the present time for spinning medium or fine 
counts are fitted with positive twist motions. In particular, if the 
motion be driven from the tin roller shaft it is beneficial not only 
ft>r ensuring regularity of twist, but, with a suitable yarn-easing 
motion, also for the following reason: Good yam and go^ spinning 
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follow largely upon a thorough study of the prevailing conditions. 
For instance, suppose a harsh and wiry-fibred cotton has to be spun, 
it will be of great advantage to cause the carriage to travel out quicker, 
so that during the time that the carriage gain is operative the yarn 
will not be increasing in hardness to such a great extent as to cause 
excessive breakage, the remaining twist l>eing inserted whilst stand¬ 
ing at the head, during which time the easing motion would be causing 
the rollers to deliver sufficient yarn to prevent the ends l)eing twisted 
down. In the opposite case it is often necessary to deal with a cotton 
so weak in strength that it is advantageous to insert all the twist 
during the outward run. If the yarn is pulled out of the nip of the 
rollers during the outward run, it is a sure indication that the carriage 
is travelling out too slowly. 

When used with discretion, the inclines on the drawing-out scrolls 
are an invaluable asset, although when used to excess they arc a 
prolific cause of snarls. If the yarn bunches on the spindle-point 
as the mule reaches the catch, it may be taken that either the inclines 
are too much in operation or else the cam is opening the roller*l>ox 
too late. However, should it be found that the mule gets on the catch 
hard, followed by a number of ends pulling out of the rollers, more 
incline may successfully l)e applied. Whilst discussing this subject 
it may l)e pointed out that very often mules are allowed to bang on 
to the catch, especially with a high carriage speed, due to cither the 
non-provision or insufficient use of a .strap-relieving motion. Correct 
use of this motion will also cause less work to be imj^osed upon the 
backing-off friction, less damage to the counterstrap selvages, and a 
consequent easier and quicker change. 

Correct bevel applied in correct alignment is an absolute necessity, 
as is also a reasonable setting as regards topping and distance. 
Inseparable from these must be considered drag and gain, a correct 
amount of which must be used with due consideration to counts being 
spun. A careful study of the capabilities and purposes of these 
factors will reveal that outside certain limitations inaccuracies of one 
cannot be corrected by use of another if quality is expected. For 
instance, if the topping of a mule be too low, this cannot be corrected 
either by the application of more drag or by less bevel, without creat¬ 
ing further faults. A thorough explanation requires too much detail 
to be discussed at this juncture, but it is perhaps sufficient to state 
that the correct remedy may be arrived at by application of the 
following: If the yarn is found to break excessively during the earlier 
stages of the outward run, it is safe to assume that the carriage is set 
too high, whilst should the breakages l>e found to be most numerous 
after this period the remedy will be to decrease the amount of gain. 
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If on examination it is found that the threads are broken (whilst the 
mule is travelling out) on the length of the spindle-blade, the bevel 
is insufficient. Care must be taken, however, not to confuse the latter 
trouble with too late unlocking, which would have the same effect, 
except that breakage of the threads would occur as the mule terminated 
its inward run. It must not be considered, however, that the applica¬ 
tion of one of the former will prove a remedy for any or all cases of 
bad spinning, as many factors will contribute to this, amongst which 
arc; Excessive speed, insufficiently good cotton, strained rovings, 
winding too tightly, lack of cleanliness, etc. 

PRODUCTION FROM SELF-ACTING MULES 

The production obtained from self-acting mules may be taken 
approximately as given below. In calculating these productions, 
assuming average speeds and allowances for doffing, breakages, etc., 
but for all yarns, without weft yarns, 7 to lo per cent, more output. 

Turns Production in 
Loss to be 

Allowed for Counts 
of 

of 
Twist 

No. of 
Draws I )raw 10 Hours. 

Kind of 
per 

Inch. 
('otton. Doffing and 

Breakages. Yarn. per 
Min. Stretch 

H.anks. I.hs. 

In. Per cent. 
16’s 16 0 5-26 m 0-26 0-30 American 
20’s 16-77 6-26 06 6-26 0-31 n 
24’s 18-37 5-0 06 6-(K) ()-2.'> 7 
30’s 20-.64 4-8.6 64 6-63 0-188 7 
36’s 22 6 4-65 64 6-43 01.60 ,, 64 
40’s 23-71 4-6 64 6-26 0-131 i 

I ** 61 
44’s 24-87 4-2.'> 64 4 00 0-113 6 
60 *s 26-61 4-0 04 4-70 0-094 i ;; 6 
66’s 27-68 4-0 64 4-70 0-083 1 6 
60’s 28-66 4-0 64 4-70 0-078 1 ’ ’ 6 
60’s 27-88 3-25 03 + 3 3-08 0 006 Egyptian 5 
70’s 30-11 3-0 03 [ 3 3-07 0 0q2 5 
80's 32-20 2-76 63 f 3 3-37 0 04i 6 
OO’s 34-16 2-6 1 63 1^3 3-08 0-034 41 

lOO’s 36-0 2-5 6(t + 3 2-04 0-029 4i 
llO’s 37-76 2-25 60 f3 2-66 0-024 ' 4 
120’s 30-43 2-15 60 }-3 2-54 0-021 4 

Note.—The productions for OO’s to 120’s from Egyptian cotton arc calculated 
for mules with about 3 in. of roller delivery motion whilst winding on. The pro¬ 
ductions are calculated by Platt Bros. & Co. Ltd. 

For finer counts from good Egyptian and Se.a Islands cottons the productions 
arc not given, as tlu'sc might prove misleading, owing to the varying conditions as 
to turns of twist per inch in the yarn, and other circumstances. 
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Calculations for Production of Cotton Mules.—The output 
of cotton mules may be ascertained in several ways. 

If a timing of the actual running can be made, the following 
method No. 1 will indicate the output. If, however, an actual 
timing cannot be made, but the time occupied in backing-off and 
winding-on, and adequate particulars as to speed of spindle, gearing 
particulars, turns per inch, etc., be known, the methods 2, 3, and 
4 may be employed according to circumstances. 

No. 1.- 

Secs. ^ mins. ^ length in ins. ^ number of spindles 
per min. per hour produced per draw per mule 

Seconds per draw X inches per yard X yards per hank X count 

Assuming 14 secs, per draw, length of yarn produced per draw 
67 in. (64-in. draw and 3-in. roller delivery whilst winding-on), 
number of spindles per mule 1,200, and count 50’s, 

then 
60x60x67x 1200 

14x36x840x50 

14*1 lbs., less per cent, allowance for breakage, etc.= 13*75 lbs. 
per hour per mule. 

If the time occupied in backing-off and winding-on is known, and 
other necessary particulars available, the output may be calculated 
as follows 

No. 2.—If all the twist is put in at a uniform spindle speed during 
the outward traverse of carriage, then 

/.urn, per in x i^.^nper dl?.w X 60 ^ inch^ x’^'-P'^x count 

spindle speed per minute winding-on / 

Assuming spindle speed 10,000 per min., turns per inch 24, 
inches spun per draw 67 (64-in. draw x3-in. roller delivery whilst 
winding-on), 4 secs, for backing-off and winding, numbers of spindle 
in mule 1,200, and count 50’s, 

then 60 X 60 X 67X1200 no ii --- --=14*02 lbs. 
724 x 67 x 60 \ 
\ 10000 +^)x38x840x60 

14-02 lbs., less 2J per cent, for breakages, etc., 14*02—-36 
= 13*67 lbs. per hour. 
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No. 3.—If a single spindle speed machine twisting at the catch, the 

output may be calculated as follows 

60 X 60 X length in inches spun per draw x number of spindles 

(time occupied .time occupied in backing- 
in twisting ' off and winding-on 

X 36 X 840 X count 

Assuming spindle speed 9000 revs, per min., revolutions of spindle 

to one of rim shaft 13, revolutions of rim shaft per draw 160, 4J secs, 

for backing-off and winding-on, and count 80’s, 

13xl50x60_ J13 secs, for twisting per draw-f4i secs, for 

9000 \backing-off andwinding-on= 17J secs.perdraw. 

If length of stretch is 61 in. with 3-in. roller delivery motion, number 

of spindles 1,200. 

60 x 2 x 60 x 64x1200 

36x36x840^80 
= 6*53 --2J per cent.=6*37 lbs. per hour. 

No. 4.—In the case of a mule with a double spindle speed arrange¬ 

ment, with a lower spindle speed of 6000 revs, per min. during traverse 

of carriage, when iV of total twist is inserted, and a higher spindle 

speed of 9000 revs, per min. in operation during twisting at the 

catch. 

Assuming length of draw 60 in., 3*in. roller delivery motion, 

count 160’s, turns per inch 33, time for backing-off and winding-on 

6 secs,, number of spindles 1200, 

then secs, at lower speed 

Secs, at higher .speed 

7X63X33XJ0^J4.^^ 

10 x 6000 

3x63x33x60 

^10 x 9000 
= 4160 

Secs, backing-off and winding-on = 5-000 

Total time per draw= 23-713 secs. 

60 x 60 x 63 in.X 1200 

*• ^r3x36lm6xl60 
— 2-63—2i per cent. = 2-47 lbs. per hour. 
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SPINNING MILL TESTING 

The systematic and correct testing of the material at every point 
is of vital importance in the spinning mill in disclosing any 
irregularity at the earliest possible moment, so that defects can be 
remedied. When the results of testing are accurately recorded and 
tabulated in a suitable way, they serve as a reliable index of the work 
of the mill and locate at once the cause of any variation from the 
normal standard. 

All spinners are alive to the necessity of maintaining uniformity, 
and the difficulty of maintaining the highest possible standard in 
this feature of the yarn, owing to unavoidable irregularities in the 
cotton. In order to keep variation within reasonable limits it is 
necessary to exercise constant vigilance, and this finds its best expres¬ 
sion in methodical and correct testing at every stage. 

The aim of the spinner is to produce a clean and even yarn of 
good appearance, with a suitable amount of twist and of correct 
count and strength. The most desirable feature of any yarn of 
whatever quality is maintenance of the standard in all respects, and 
that the standard may be maintained in successive deliveries. The 
manufacturer or doubler, using such yarn, knows its uniformity in 
general quality, and when this is the case the maximum in l>oth 
output and quality can be maintained. The value of a yarn as a raw 
material is seriously depreciated if variation in any of its features 
occurs in successive deliveries. It is therefore a direct economic 
advantage to all concerned to secure as uniform and reliable a yarn 
as care and vigilance can produce. When such is the case, the user 
of the yam can get maximum output and maintain gcxxl working 
conditions in every department of the mill and reduce costs of pro¬ 
duction to a minimum. 

The sy.stem of testing mu.st commence with the raw material, 
and it is important that the cotton obtained for any particular purpose 
shall be obtained at the right price, and be suitable for the yarn to be 
produced. If cotton is unsuitable, even though there may be a slight 
saving in first cost, the use of such cotton may, if working conditions 
deteriorate and increased waste loss and inferior yarns result, easily 
prove to be uneconomical. 

The examination of the bales after they are opened round the bale 
breaker is a necessity to avoid the passing forward of cotton into the 
mixing which is obviously below the standard or unsuitable in any 
way. It is necessary occa.sionally to make a thorough test of the 
various marks of cotton in use to ensure that the general quality of 
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the mark is being maintained and to find out if waste losses are 
increasing. The ordinary mill machines do not lend themselves 
to making such tests readily, but nevertheless it should be done, as 
a mark of cotton may gradually and almost imperceptibly deteriorate 
in quality, and such a test made at intervals will indicate this. Such 
testing will reveal not only recoverable waste but also give the amount 
of invisible loss, which is less easy to judge than the actual weight 
of actual coming out which is recoverable. The moisture content 
of the cotton in bale should also be carefully checked, as damp 
cotton represents not only a direct and important loss, but it interferes 
with the efficient work of the opening machines. 

When mixings are being put down the bales must be examined, 
so that false packs, wet or sandy bales, may be detected. It is good 
practice to employ mixing cards on which the particulars of every 
mixing, such as the mark of bales, number of bales of each mark, 
are entered, and these instructions made out in duplicate, so that one 
copy can be kept in the mill and the other in the office. The cost 
and labour of such a procedure are insignificant, and the result is 
not only useful in the way indicated, but also in that it impresses 
the person making the mixing with the importance of the operation 
and the need for care in making mixings. 

When the testing of the raw material has been satisfactorily carried 
out, the next important point, where testing should be carried out, is 
the finisher scutcher lap. Examination of the laps will reveal 
whether the material has been adequately opened out and cleaned, 
and whether the cotton has been over-treated, and indicate whether 
beater speed, .settings of beater and bars and fan speed, and the 
general opening and cleaning agents in the machine are functioning 
satisfactorily. 

Scutcher laps should be tested for total weight, for weight in yard 
or two-yard lengths, and for uniformity in density and thickness 
through the sheet. Every finished lap doffed should be weighed— 
preferably on a beam scale, as a spring balance is more liable to 
error—to check the general working of the regulator motion and 
other irregularities which may occur at the feed of the machine, 
and any lap varying more than, say, 2 oz. or so above or below the 
normal weight rejected. Such laps may be returned to the feed 
lattice of the machine or, preferably, disposed of by feeding a light 
one and a heavy one together on a set of cards feeding the same set 
of drawings. The testing of laps along their whole length, by 
weighing two-yard lengths, will indicate whether any stretching of the 
sheet occurs as the lap is being rolled up. This is a fault which is 
indicated by the excessive softness of the lap and by its irregular 
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and is a fault which is likely to arise if very soft cottons are 
being dealt with, or waste is being put into the mixing. When this 
test is being made, the first and last yards of the lap should be rejected 
as they may vary from standard, as the tension on the sheet on diese 
lengths may be uncertain. The test for uniformity in density and 
thickness of the lap may be made by unrolling the lap before a 
window,and examining the lap with the light behind; any irregularity 
in this respect is usually associated with the distribution of the 
cotton at the feed and the efficiency of the air current in distributing 
the material uniformly in the cages. To avoid the possibility of 
mixing where laps of several different qualities are made, it is a good 
plan to dust the ends of the lap with coloured powder, so that laps of 
each quality can.be readily identified. The desirability of entering 
up the weight of every lap made of the different qualities deserves 
consideration, as it offers a means of checking losses occurring up to 
this point and subsequently. 

It is necessary occasionally to test the weight of the carded sliver, 
though a considerable variation in weight is inevitable arising from 
stripping, etc., but such testing taken at a suitable time between the 
intervals of stripping is useful. Periodical testing of waste losses 
at various points in the carding machine should also be made as a 
check, not only on the cotton and amount of impurity present, but 
also on the settings and general efficiency of the machine. The 
amount and character of the flat strips, and the cleanliness and appear¬ 
ance of the card web, are matters that require continual attention, 
as they fairly readily indicate variation from normal conditions. 

Frequent and systematic testing at the last head of drawing is 
very imi>ortant, as it provides perhaps the best jxjint in the whole 
mill for testing, for any loss subsequent to this point is likely to be 
inconsiderable and steady. If, therefore, a high degree of uniformity 
is obtained at this point, it is not likely to be seriously affected by 
subsequent operations. With a satisfactory degree of uniformity 
maintained at this point, the necessity for changing pinions at any 
subsequent machine, except the spinning machine, should be avoided. 
The draw frame sliver should be tested at least daily, and the material 
selected carefully handled to avoid any damage to it before the test 
is made. It is necessary also to check the possibility of stretching 
of the material when being depK>sited and withdrawn from the bottom 
of the ordinary sliver can. For combed and fine slivers, spring 
bottom cans should be employed to reduce this possibility to a 
minimum. Any variation in weight of the drawn sliver should be 
immediately remedied, but care should be taken to discount any 
temporary factor, such as atmospheric conditions, before pinions 
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are changed. The variation allowed from standard weight should 
not exceed a given percentage of total weight, say, 3 or 3 per cent., 
and a record should be kept of all wrappings from each machine, and 
each quality for reference and comparison. If differences in weight 
from machines dealing with similar material occur, it will indicate 
some local disturbance which should receive immediate attention. 
The uniformity of the web on the drawing frame should receive 
constant attention, as this will indicate the efficiency or otherwise 
of the drafting operation. 

Testing of the material from the fly frames is necessary to indicate 
whether any irregularity in the drafting or in the winding>on of the 
material occurs. The winding-on arrangements on these naachines 
require careful adjustment if stretching and consequent variation 
in thickness is to be avoided. Slubbers should be wrapped three 
times per week, intermediates twice, and roving frames weekly, 
tests being made from full and nearly empty bobbins taken from the 
same spindles. If, as should be the case on all frames on the same 
counts and quality, similar change wheels arc employed, any variation 
occurring on an individual machine indicates some local defect to 
which attention can be paid. As with the drawing frame testing, 
changes due to known causes, such as atmospheric changes, etc., 
must be discounted. This regular, systematic, and intelligent 
testing of the material will indicate irregularities in the drafting 
and winding-on in these machines, and with the necessary degree 
of uniformity at the draw frame maintained will reveal defects and 
localise it. 

The tests from the yarn record the measure of success attained 
in the provision of suitable cotton and its manipulation. It should 
be tested daily. Some prefer to test direct from the spindle and from 
bobbins which have been creeled immediately previously, some from 
the full caps or bobbins as they arrive in the warehouse, and some 
test in both ways. The testing of the yarn from the spindle from 
newly creeled bobbins has much to recommend it, as it ensures a 
closer check on recent card-room output. Warehouse testing of the 
full cop should, however, occur, as it is the material to be sent out 
and from which subsequent tests will be made. Yarn tested direct 
from the spindle will usually lie 3 to 5 per cent, lighter and 4 to 6 per 
cent, weaker than the same yarn when conditioned. The usual yarn 
test is to wrap four cops or liobbins, a lea from each, obtain the 
strength and weight of each lea separately, and in the record relate 
the strength and counts of each. The testing book should show the 
number of tests from each count and quality tested, so that com¬ 
parisons with past records in similar yarns can readily be made. 

II 
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A system to be recommended, not only with this general yarn 
testing, but at previous tests, is to work out the percentage of tests 
which fall outside a certain variation and indicate this, which will 
be a valuable index of the efficiency of the whole of the mill operations. 
The amount of variation allowed will vary with the general character 
of the yarn, but such a method will indicate in a very clear manner 
whether the general quality of the yarn is being maintained or 
otherwise. 

Further testing of the yarn must be made by subjecting it to 
examination for cleanliness and general appearance by winding it 
on a blackboard or drum, machines for both purposes being in use, 
and also by testing it on the single-thread tester which will indicate 
variations, in short lengths, of strength and stretch clearly. The 
value of the single-thread tester is that it reveals irregularity which 
the lea tester does not disclose, and the relation between single 
thread and lea strength can be related. Since the lea test is the 
ultimate load that 160 threads will carry, it might be assumed that 
in a perfect yam it will be 180 times that of the single thread. As 
perfect yam does not exist, the lea test will always be less than 180 
times single thread strength, but the percentage of one to the other 
will be an inde.x of the uniformity in the strength of the yarn along 
its whole length. If the lea test .shows 75 per cent, of 180 times 
single thread strength, the yam may be described as good; if the 
lea strength falls below 55 per cent., it can be regarded as an 
inferior yam if the turns per inch arc approximately normal for 
twist yarn. 

RAYON STAPLE FIBRE 

Staple fibre consists of rayon which has been produced as con¬ 
tinuous filament yam, and subsequently guillotined into definite 
lengths. These lengths are similar to the staple length of cotton, 
or wool, as the case may be, and the staple fibre is then processed 
and spun into a thread in a similar manner to cotton or wool. 
Staple fibre may be produced by any of the commercial processes 
by which rayon is manufactured, but the greater proportion is 
made by the viscose process on account of the lower cost of 
production. 

The major part of the staple fibre on the market at the present 
time is sold under the registered trade names of the producers, 
some of the principal varieties being as under;— 
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Table I 

Process. Trade Name. Producer. 

Viscose Fibre Courtaulds Ltd. 
Vestra 1. G. Faibrenindustrie, A.G. 
Seris La Soie de Chatillon 

Chatilaine > > > > 
Sniafil Suia Viscosa 

Acetate ... British Celanese 
Cuprammonium Bemberg 

Staple fibre is usually worked up in a similar way to cotton and 
possesses definite characteristics of its own. While it retains much 
of the characteristic brightness of rayon, this is in a subdued form, 
giving a fabric of pleasing appearance and of similar lustre to that 
of natural silk. The yarn is softer and warmer than rayon yams, 
and with a fuller handle and greater elasticity. There is a growing 
use of staple fibre, and large weights are now being spun on plant 
previously employing cotton. Staple fibre must be regarded as a 
new textile with distinctive characteristics of its own, and not as a 
substitute for cotton or wool. As such, it is apparent that it will 
find many applications, and this new textile bids fair to become of 
definite importance. 

MANUFACTURE OF STAPLE FIBRE 

The shortage of all textiles in the Central European Powers during 
the War compelled attention to every possible source of home 
production, and consequently staple fibre was manufactured on a 
fairly extensive scale. This was, however, essentially a war pro¬ 
duction, and the importance of staple fibre as a distinctive textile 
has been of more recent date. 

While staple fibre may be produced by any process for rayon, as 
it is essential that the cost should approach as nearly as possible to 
that of cotton, the cheaper viscose process is utilised much more 
than either cuprammonium or acetate methods. Modem methods 
of production follow the usual lines up to the preparation of the 
viscose, except that, as there is not the same imperative necessity 
for uniformity as in the case of rayon yarn, simplification of control 
and the shortening of mercerising and ripening periods are per¬ 
missible. (For manufacture of rayon, see page 282). 

The spinning of viscose solution for staple fibre is accomplished 
on special machines having much greater productions than is 
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possible for continuous filament yarns. Heavy threads having a 
total denier of 1,500 or over, and with 500 or more filaments, are 
the usual practice. These threads may be collected upon a rigid 
swift mounted in the position occupied by the glass godet roller 
on a viscose rayon spinning machine. Alternatively the yarn may 
be collected in centrifugal spinning pots of large capacity, and 
revolving at a relatively low number of revolutions per minute. 

The speed of spinning is usually higher than for continuous 
filament yarn, and may be about 75 metres per minute. This factor 
is a further influence in obtaining a high production, which is 
commonly ten times that of a continuous filament spinning machine, 
producing yam of average denier. The requirements of staple fibre 
also permit the employment of more simple and cheaper coagulation 
baths than are usual for rayon yarns. 

Compared with rayon, therefore, the production of staple fibre 
presents less technical difficulty and easier control, coupled with 
very high productions per spindle or swift. These factors assist in 
materially reducing the cost of production, especially as the finishing 
processes are characterised by the same simplification. 

After spinning, the staple fibre yarn, in common with other viscose 
yam, requires treatment for the removal of acid, and sulphur, and 
finally, bleaching, washing, and drying. The necessity for regularity 
of treatment, which is vital in visco.se yarn, is not, however, so 
important for staple fibic. The ventilation, humidification, and air 
control plants which are an expensive item in viscose rayon plant, 
are only required in simplified form, and the processes of sorting, 
grading, and conditioning are eliminated entirely. After spinning, 
the yam is removed from the swifts, or from the spinning pots, 
and may be washed free from acid, desulphurised, bleached, and 
dried in the fewrm of hanks cut through once and of a length corre¬ 
sponding to the circumference of the svdft. 

The staple fibre may be marketed in this form and guillotined by 
the user, or, as is more commonly the case, may be sold already cut 
to the desired staple length. In this case the yam may l>e guillotined 
directly after spinning, and before the processes of washing and 
bleaching are performed. 

Characteristics of Staple Fibre.—The denier per filament of 
modem staple fibre is between 2 and 3 deniers. This shows a oon- 
siderable improvement in the fineness of the material from about 
6-S deniers per filament, which was usual only two or three years ago* 

The denier of cotton is between 1*5 and 3 deniers, but as staple 
fibre is not a hollow filament yarn the area of cross section of the 
latter is not usually any greater than that of cotton. 
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^Average diameters of typical cotton and staple fibre filaments 
showed as follows:— 

Tablk II 

Sudan Cotton .... - *0177 mm. diameter. 
Sakel Cotton ..... *0168 ,, ,, 
South African Cotton - - . . 0198 ,, 

Viscose Staple Fibre (British origin) - - *0179 ,, ,, 
„ ,, ,, (Foreign origin) - 0182 ,, ,, 

Acetate Staple Fibre .... -0218 ,, ,, 

Staple fibre, being a ‘‘ solid ” filament, possesses a higher specific 
gravity than cotton. 

The length of staple employed in Lancashire mills is usually 
between and 2 in., and IJ in. being usual staple lengths. 
Worsted mills, however, employ staple lengths up to 8 in. 

Staple fibre, as produced, is naturally a straight filament without 
any convolutions such as are present in cotton. These convolutions 
materially assist in processing as well as increasing the tenacity of 
the yam. It is desirable that this effect should be produced in staple 
fibre, and consequently the latter is frequently “ curled ’’ or 
** crimped.” This may be achieved during the finishing of staple 
fibre after coagulation, and materially facilitates the scutching and 
carding of the material. A great deal of experimenting is proceeding 
with the object of imitating a wool feel or greater power of cohesion 
by depositing materials in or on the fibre, by rotating or otherwise 
moving nozzles, pulsating coagulation baths, and the like. 

Manufacture of Yarn from Staple Fibre.—The processing of 
staple fibre of lengtlis somewhat similar to cotton generally follows 
similar lines to those employed for cotton, the processes being as 
follows 

Table III 

Opening.—Hopper feeder and single scutcher. 
Carding.— 

Combing.—(Used for finest counts only.) 
Drawing.—1st drawing, 2nd drawing. 
Fly Frames.—Slubber, intermediate, rover. 

Spinning.—Mule, or ring frame (high draft systemb 

The ma<^nes necessary for carrying out the above processes are 
generally similar to those usually employed for cotton yams of fine 
or medium counts, one main difference in the preparation machines 
being on account of the much cleaner condition of staple fibre than 
of cotton. There is also a much greater uniformity of staple length, 
obviating the necessity, present with cotton, of removing short fibres. 
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Hic scutcher is modified by the substitution of an 18-in. porcupme 
in place of the usual beater, and by the removal of the dust bars. 
In place of the latter, the bar circle and passage to the cages is made 
from perforated sheet steel. In the card the mote knives under the 
licker-in are unnecessary, blank undercasings being applied in their 
place. The flats are run “ dead slow,’* and in one method reversed 
and the strips conveyed back to the cylinder by stripping worker 
rollers. Fine wire clothing is used throughout. Without the 
exception of these modifications, standard machines may be 
employed, while for the subsequent processes of combing, drawing, 
fly frames, and spinning, no variations from standard are required 
apart from ordinary modifications of roller setting. 

The fibre may have a tendency to ** lick ” in drawing. In the 
fly frames winding tension must be correct to avoid the necessity 
of piecings, which are difficult. 

Gentle treatment is required throughout, and on the mule it may 
be desirable to increase the spindle bevel to ease the insertion of the 
twist at the spindle point. 

It should be noted that the requirements of humidity control are 
more exacting than for cotton, particularly in the processes subse¬ 
quent to carding. A moist and warm atmosphere is required. This 
fact is due to the greater degree of electrification of staple fibre than 
cotton, the individual filaments showing a marked mutual repulsion. 
In this respect viscose fibre behaves more nearly like cotton than 
does acetate. This is not unexpected, remembering the composition 
of the three fibres. 

An aspect of the economic importance from a national standpoint 
of the use of staple fibre is that the only raw material which must 
be imported into this country is wood pulp, at a cost of say, 2d. 
j)er lb., only a fraction of the cost of cotton. 

The use of staple fibre as compared with the older textiles is still 
very small, although an exceedingly rapid advance has been made 
in its u.se, particularly in the fine-cotton areas of Lancashire. The 
employment of rayon in the form of staple fibre is a fact of great 
significance, and there are immense possibilities. While rayon 
yams are excellent in feel, they have been deficient in heat- 
insulation properties. The use of rayon in staple lengths which 
are worked up in a similar way to cotton, for instance, may provide 
a satisfactory warm and light fabric. In addition, staple • fibre 
yams are hard-wearing: they form an ideal material for clothing 
purposes, and there can be little doubt that upon these grounds 
very great strides in the use of this new material may be 
ma^. 
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COTTON WASTE SPINNING 

The waste of cotton mills is seldom used up in the cotton mill itself, 
though the better classes, such as roving waste and roller laps, are 
usually sent back to the mixings. As a rule, waste merchants buy 
up fhe waste of a number of mills, contracting for the waste made in 
a given period, say three to twelve months, at a price which covers the 
whole period of the contract. The waste merchant collects the waste, 
and puts it into a condition which will ensure him the greatest profit. 

There are many different kinds of cotton waste, according to the 
kind and amount of treatment which the fibres have leceived in the 
previous manufacturing processes, and according to the treatment to 
which they must be subjected before they are rendered suitable for 
respinning. The great diversity of treatment in manufacturing 
processes which cotton undergoes before it falls out as waste, naturally 
brings out a multiplicity of different characteristics. The waste as it 
arrives at the waste mill calls for treatment to suit the necessities for 
opening and cleaning, and these processes must ob\dously be of a 
kind to bring out still more those characteristics which the particulax 
waste may show already to some extent, and which may be very 
valuable for some purpose or another. Thus, soft wastes of certain 
types are of a character to render them particularly suitable as weft, 
giving body to the fabric. It will thus be clear that the full value 
can be got out of any waste only if the processes for opening, cleaning, 
and so on, right up to spinning and manufactuiing, arc best adapted 
to bring out still more the desirable peculiarities of the stock. 

The greatest divergences between the various processes are in the 
opening and cleaning processes. Thread waste must naturally be 
resolved into single fibres before the material can l)e submitted to a 
spinning process —whilst soft waste does not present the same difficulty 
in this respect, but usually requires to be more thoroughly cleaned, 
as it contains a great deal of undesirable impurities and admixtures 
which must be eliminated in the cheapest manner without detracting 
from the commercial value of the material. It may be stated, therefore, 
that soft waste requires more “ cleaning whilst hard waste requires 
more “ opening.’^ 

There are also certain mixed wastes, such as roller laps from ring 
frames and self-acting mules, which are chiefly composed of untwisted 
fibre masses, but also contain a fairly high proportion of hard threads 
which must be picked out of the material. This leaves a soft waste 
which is then of such a high quality that it never gets into the waste 
mills at all—it is added to the cotton again and respun along with it. 
The same is the case with the ordinary roving waste which seldom 
finds its way into a proper waste mill. ^ 
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Card Waste.—The waste emanating from revoivihg riat cards is 
generally free from oil. Flat strips often contain as much as 50 per 
cent, and sometimes more of good fibre, the spaces*between the flats 
being filled with gootl fibre; but these strips also contain a large 
amount of foreign matter and many impurities which should have been 
taken out under the licker-in if the knives and undercasings of the 
latter were properly adjusted. 

As a rule, American strips are fairly strong, and they are therefore 
largely used in the manufacture of twines, ropes, and nettings. 

Egyptian strips are sometimes mixed with wool, the yarn thus 
obtained being largely used by manufacturers of low woollen goods. 
Many mills also reclaim the long staple from these strips, obtaining 
sometimes a yield of 50 per cent, of fibres of suc h a length that the 
resultant yam is in some cases stronger than that of the same counts 
made from the cotton from which the waste was derived. The 
yam made from reclaimed strips, however, is rougher in appearance^ 
and it also contains nep, which renders the use of such yarn quite 
unsuitable for many purposes. 

Cylinder strips arc cleaner than flat strips, but they are also shorter. 
On the other hand, they arc dirtier and longer than card fly. 

Doffer strips are about the same as cylinder strips. 
Cylinder fly is the cleanest card waste, but is also the shortest. 
The fly from the floor between cylinder and doffer is rather dirtier 

than the fly under the cylinder itself. 
Lickerdn droppings consist principally of the seeds and husks left 

in the laps after the last scutcher passage; they also contain some 
short fibres. 

Spinners’ Sweepings are the lowest class of cotton waste. They 
are also called “oily waste.They consist chiefly of fly and all 
kinds of twisted and partially twisted waste picked up from the floor 
of the preparation and spinning rooms, the bulk coming from the floor 
near the drawing frames. 

The winding, warping, and weaving dejxirtments yield some classes 
.of waste which will spin into yarns characteristic for their softness and 
good cover, suitable for quiltings, bed covers, towels, etc. Sized 
thread waste is much less valuable, and often something of a problem. 
Engine-cleaning waste is often a use to which it can be put, though 
this material is not particularly suitable for that purpose. 

Engine-cleaning waste is composed of the thread waste which 
cannot be respun by any advantageous process. Thi.s class of 
waste is roughly pulled so as to allow of its l>eing conveniently 
handled. 
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Soft Waste as a class comprises such kinds of waste as strips^ 
crow kps, stockings, clearer waste, cage dy, card-room sweepizigs, 
spinners* sweepings, blowing-room sweepings, droppings from the 
blowing room, and so on. It must be taken to include also the more 
valuable wastes, such as roving waste and comber waste. 

The lower classes of soft waste are particularly suitable for tl» 
production of yams having “ body,*’ as desirable for weft in sheetings, 
flannelettes, towels, quilts, and the like. They are also valuable for 
the manufacture of wadding and even gun-cotton. In the latter 
case the employment of the most suitable opening and cleaning 
machinery is of the utmost importance. 

To a great extent, the machinery for the preparatory treatment of 
soft waste has become standardised, the following machines being 
usually met with for the purpose. 

The Willow, as the characteristic opening and cleaning machine 
for soft waste, is in use for the most diverse purposes. Its chief 
organ is a large cylinder with very strong spikes revolving at a fairly 
high speed and beating the material in the free flying state against 
sets of grid bars. The kind and setting of the grid bars must be 
suited to the work in hand, and this kind of machine is therefore often 
made with interchangeable bars. The type of feed and the general 
mechanism varies very much according to requirements, and the 
opened and cleaned soft waste is generally delivered loosely on the door, 
ready for a>second treatment of the same kind, if required. There 
are also automatic deli^’eries of various kinds. The waste made by 
this machine, z.r., the dust, is automatically removed by a scroll and 
elevator and automatically placed in a bag. Some improved types 
with special feeding devices are capable of turning out productions 
amounting to 30,000 lb. per week. 

The Waste Shaker is a machine with a less severe action. It 
has a number of rods projecting radially from a revolving shaft and 
beats the material inside a large cylinder composed entirely of meshed 
grids. This machine shakes the dirt out of opener and scutcher 
droppings and out of card waste and has the advantage of treating 
the material so gently that there is no danger of damaging the staple. 

The Crighton Opener has its working organs arranged in the 
fashion of a large inverted cone. The vertical opening cylinder, 
with steel blades fastened on steel plate discs in a number of heights, 
rotates at a high speed in a conical cage made up of grids with suitable 
oi)enings to allow the dirt to fall out. The dirt is flung against the 
grids by the blades of the beater, the fibres being prevented from 
escaping by a strong current of air which is made to enter the conical 
cage through the same openings. The Crighton opener is also the 
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standard machine for dirty cottons. It is often used as a double 
machine, double Crighton opener, with double cylinders, one arranged 
behind the other, and with dampers allowing the material to be treated 
in both cylinders, or in one of them only, at will. 

Thread Extractor.—Some soft wastes such as roller laps and 
spinners* sweepings require previous treatment in a machine allowing 
hard threads to be extracted from them, and thread extractors are 
employed for this purpose. The soft waste remaining after the extrac¬ 
tion of the hard ends from roller laps is usually of good quality, 
consisting almost wholly of good long fibres; this waste is therefore 
very valuable, and as a rule it is utilised in the spinning mill itself, 
to be spun along with the cotton from which it was originally derived. 

In the usual type of thread extractor there is a tray for receiving 
the roller laps and sweepings, arranged on the top of the machine in 
a convenient position to allow hard matter to be picked out rather 
than letting it pass into the machine itself along with the waste, where 
it might do serious damage. The waste goes down into the machine 
through a funnel, whence it drops on one of three spiked rollers rotating 
at a high speed and interlocking in such a way that the hard threads 
wind on to the spiked shafts, whilst the soft waste is exhausted by a 
fan and delivered on to the floor by cages. A hood is suitably arranged 
above these cages so as to deflect the soft waste in such a direction 
that it is deposited on the floor without flying about and settling as 
fly and fluff on the machinery. The machine is stopped from time to 
time, the cover is lifted, and the hard waste can then be cut off from 
the shafts by means of a knife. Each shaft carries a groove, along 
which the knife is passed to facilitate the cutting of the waste. The 
cover is then closed and the machine can be restarted again to treat 
a further lot of roller laps or sweepings. 

Grids are arranged below the spiked rollers to allow dirt to fall out. 
The cages are not connected to an exhaust fan, but a fan in the machine 
blows the fibres towards the cages, allowing the air to escape, whilst 
the soft waste falls out undisturbed by air currents when the cages 
have come round to a suitable position for the waste to be out of the 
way of the air currents. 

Hard Waste is quite different in character from soft waste. It 
comprises principally the following kinds : Cop bottom waste, ring 
frame waste, reelers* waste, winders* waste, weavers’ cop bottoms, 
hosiery waste and some similar kinds. 

The great difficulty with broken-up hard waste is to get all the 
hard ends out, particularly the short bits of thread. The finer the 
counts, the more difficult it is to get all the hard ends out. In fact, 
the difficulties become weU-nigh insuperable as the counts become finer, 
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though in recent years special devices have been introduced i^ich 
go a long way towards getting out every vestige of hard ends, under 
favourable conditions. As a general rule, the hard-waste opener 
itself cannot be relied on to reduce the hard waste to soft material 
having no hard ends, and it is therefore necessary to get out the hard 
ends by suitable appliances to the card. The devices for this purpose 
are generally applied to or near the licker-in of the card. 

Preparing Machine for Hard Waste.—The preparing 
machine, sometimes also called “ combing machine,*^ is employed for 
loosening cop bottoms, mule waste, ring frame waste, winders’ waste, 
warpers* waste, and similar entangled hard waste, previous to its 
treatment in a hard waste breaker, thus saving the lagging of the 

hard waste breaker. 
The entangled hard waste is placed on a lattice feeding creeper 

which feeds it into a pair of feed rollers, from which it is combed away 
by the strong steel teeth of the large cylinder. The steel teeth of the 
doffer then take the waste from the large cylinder. The waste is 
drawn from the doffer by a pair of fluted rollers which deposit the 
combed and prepared waste on the floor. A lap head is sometimes 
attached to the delivery end of this machine. The production of this 
machine is about 50,000 lb. per week. It is only used in large mills, 
as it would not pay to put it down in small plants, on account of its 
first cost. The running-down machine of the cleaning waste trade 
is the identical machine, but engine waste is afterwards finished on an 
ordinary engine-cleaning waste machine. 

The Hard Waste Breaker is used for the purpose of reducing 
hard waste such as cop bottoms and other hard thread waste to 
individual fibres. The same machine is also used for preparing 
cotton waste for gun cotton. The hard thread waste is advantageously 
prepared on the preparing or combing machine previously described, 
but this machine will only pay where large quantities are to be coped 
with. 

The hard waste breaker has a number of cylinders covered with 
lagging carrying spiked teeth, the lagging and pinning becoming 
successively finer and finer towards the delivery end of the machine. 
The material is fed into the machine by a feed lattice presenting it 
to a pair of feed rollers which in turn feed the material to the first 
cylinder. The first cylinder throws the material on to revolving 
cages which in their turn convey the material to the nip of the next 
pair of feed rollers preparatory to the next cylinder. This operation 
is automatically repeated until the material has passed through the 
whole machine. The hard waste breaker is generally made with six 
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cjpiiliders, but eight cylinders are sometimes employed for the finer 
grades of hard waste. In the multiple^cyUnder machines»the fineness 
of the teeth in the lagging can be adapted to the degree of opening 
winch the waste has to undergo. 

Waste Mixings. —The waste mixings must take account of 
the colour and the length of the staple. Each stack should contain 
sufficient raw material for about one month’s working, to ensure the 
maintencunce of €ui even quality. When preparing the mixings, the 
waste should be distinguished as suitable for (1) greys, or (2) blends 
or mixings of wastes of various colours. In goods for raising, the 
staple should be fairly long and the material regular. Certain 
kinds of Indian cotton are advantageously used in such mixings. 

Ordinary counts of mule condenser yarn may be made up as follows: 
4’s to 7’s counts from weavers* cop bottoms with about 20 per cent, 
of Feelers’ waste. 

7’s to lO’s counts require about a quarter of the weight of comber 
waste to be put into the material at the scutcher. 

lO’s to 14’s counts require about one-half comber waste, which is 
easily mixed behind the card, if laps are put up at the card. 

Higher counts than 14’s are generally spun from comber waste 
only, though much can be done with discrimination. 

Low qualities do not require the same qualities as those mentioned 
above. In fact, counts up to iO’s can spun from any hard waste, 
if required, whilst up to 16*s is often spun from half-card waste with 
one-half strips. 

Mixings for Jumbo Spinning .—The coarsest kind of spinning, 
is called jumbo spinning. This rcquirc;s yarns with very little"twist 
as suitable for cotton blankets. The counts are usually 40 to 110 yards 
per ounce. The mixings vary according to the purposes for which 
the 3ram is required. A mixing for yarns for grey cotton blankets 
may contain about 70 per cent, of bleached waste, and the rest 
stockings or good clearer waste and strips in about equal proportions. 
For dyed cotton bankets, darker waste may be used, say half card- 
room sweepings, and the rest made up of blowings and low strippings 
m about equal proportions. 

Mixings for Bump Yarn.—This yarn ranges in counts from 
about 40 to 200 yards per ounce. It is used principally for quiltings 
and the composition of its raw material is somewhat on the following 
lines:—Grey yam: blowings, strips, cotton pickings, willowed fly. 
Dark yam: card-room sweepings, droppings, and Indian waste. 

Somewhat flner waste yams of coarse description, say up to 3’s, 
may be made from scutcher waste with about 40 per cent, of a better 

class of card waste. 
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WASTE MACHINERY 

Machines for preparing soft waste which have been menitioned 
arc the willow, shaker, and Crighton, and for hard waste, the pulling 
machine and the hard-waste breaker. After such treatment the 
material may be blended, and soaped or oiled, and a further sequence 
might be hopper feeder, fearnought,** or other blending or pickering 
machine, and soaping or oiling apparatus. Rags may have been 
originally treated by a rag shaker, rag-tearing machine, or Garnett 
opener. There is a large variety of machines. Further machines 
arc as follows 

Scutcher.—This machine is used in the cotton-waste trade chiefly 
for the purpose of thoroughly blending the material and forming 
it into a lap of even density, so as to feed the material evenly 
the breaker card. The waste scutcher is fitted with one beater only, 

to avoid too violent treatment of the fibres. In the cotton-waste 
trade the scutcher is now almost restricted to large installations 
using waste of a better class. Scutcher laps containing cotton waste 
will often give trouble by licking and not unrolling properly. It 
is therefore usually better to make the scutcher deliver on the 
floor, and to feed the loose material into a hopper behind the card, 
unless there are important reasons against the emphn^ment of hopper 
feeders. 
• Hopper Feeders,—When employing hopf>er feeders, it is 

' important that these are really suitable for the purpose, for the 
mechanisms of hopper feeders differ greatly in the kind of 
spikes, and particularly in the surplus stripping arrangemoats, 
and the weighing devices which must take account of the state 
in which the material is fi^. In usual cases this will l)e of little 
importance, but there are exceptions where these details must be 
considered. 

The Bremker Card is the first of the set of two cards which are 
regularly employed in the manufacture of cotton-waste yams. It is 
generally fitted with a special feeding apparatus with saw-tooth 
rollers which are intended to prepare the material for the carding 
organs proper, separating it into very little tufts to relieve the card 
clodiing. In the card itself, the material is suitably placed on the 
eaxd-wire surface of a large cylinder or “ swiftwhich takes it round 

• a number of times, to be carded by the action of the wire points on 
the large swift and on the rollers arranged on its surface. In cotton* 
waste manufacturing, “ roller ** cards are invariably used, because 
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they leave the material in the peculiar state of springiness which is 
desired in waste yarns, which are employed less where smoothness 
of the yarn is desired than where body is called for. If flat cards 
were used, the material would lose covering power and not give the 
desired body to the cloth. 

The Finisher Card has the same carding organs as the breaker 
card, but these are covered with finer wires, and the feed and delivery 
are diflferent. 

Finisher Card Feed.—The Derby doubler system requires the 
breaker card to deliver a number of slivers into card cans, the slivers 
being combined into laps in the Derby double. The laps made on 
the latter machine are then fed into the finisher card. The Derby 
doubler system can best be characterised by specifying a standard 
set of machines which may l>e arranged somewhat on the following 
lines - 

Breaker card 48 in. wide, producing about 160 lb. in 8 hours. 
Derby doubler 23 in. laps from 60 cans, about 1,200 lb in 8 hours. 
Finisher card, production according to counts, 80 to 130 lb. in 

8 hours. 
The finisher card may have a doffer clothed with rings and leather 

dividers about J in. wide, about 26 rings in the width of the card for 
5’s counts, and up to about 40 rings for lO’s counts. A doffing 
comb and groove roller precede the leather rubbers, which impart a 
false twist to the sliver which i.s then wound on to condenser bobbins. 

Other Types of Feed do away with the can delivery and with 
the Derby doubler. When they are employed, the Scotch feed or 
some other feeding device is used, in such a fashion as to make a 
direct connection between the breaker and finisher cards, doing away 
with the labour connected w'ith the can deliver}' of the breaker card, 
the Derby doubler, and with the lap feed of the finished card, besides 
saving space and trouble. 

The Scotch Feed is an automatic connection between the breaker 
and finisher cards. It is usually arranged so that the connection is 
made over an overhead lattice, chiefly to afford ample passage about 
the cards. 

Finisher Card Delivery.—The preparation system of cotton 
waste spinning requires toiler delivery. It is only used for com¬ 
paratively hard twisted wastes. The resultant yarn is not of a very 
high quality, for it is uneven ; not so round as condenser yarn ; and 
lacks the smoothness of the condenser yarn. Any hard waste of 
fairly good quality is suitable for the system, so long as the material 
is not too short. 
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As an example, the following plan for producing 16's to 20*8 
weft from hard waste may be given — 

Crighton opener delivering on to floor. 
Single scutcher to be used as breaker and finisher, and to make 

laps 40 in. wide for cards 48 in. wide. 
Breaker card 48 in. wide, for two laps up. 
Derby doubler for 60 cans, to make laps 23J in. wide. 
Finisher card 48 in. wide, with six coilers. 
Slubber for bobbins 8 in. lift x 4 in. diameter for 4’s counts, requiring 

a modified intennediate frame to be used for the purpose 
Ring spinning frame of 1J in. gauge. 
The Coiler System of waste spinning is often adopted where a 

strong waste yarn is required, and where at the same time there 
is no necessity for a full and oozy character of the yarn. Consequently 
hard waste is the given raw material, though soft waste is also often 
spun by this system where strength is required rather than evenness, 
such as in the case of yarns for weft in towels, cretonnes, and other 
weaves. The important feature of this system, that it preserves the 
strength of the fibre to a high degree, is also the reason for its adoption 
in the manufacture of yarns for twines and ropes, though of course 
waste is only used in the lower qualities of such. 

The cheapness of manufacture by the coiler system is in all cases 
a factor which is by no means negligible, and often decides the question. 
Moreover, attendance on the machine is easier. For hard waste it 
may be considered the approved system where a strong yarn is required 
rather than an even one, and also for counts, say above 10*s. To 
characterise the system, the sequence of machines may be here stated 
for a standard plant for a yarn made from hard waste, say counts 
3*s to 16*s, as follows ;— 

Hard waste pulling machine. 
Hard waste breaker with soaping attachment. 
Single beater scutcher with hopper feed and lap machine. 
Single cylinder breaker card with coiler attachment. 
Derby doubler. 
Single cylinder finisher card with four coilers for 9-in. cans. 
Slabbing frame. 
Mule or ring frame. 
The Stubbing Frame of the type used in cotton spinning is often 

used for coarse counts. The machine is fitted with a large diameter 
tin roller at the back to assist in lifting the slivers out of the cans with¬ 
out breaking. The slivers then pass to drawing rollers for the attenua¬ 
tion of the sliver, and thence to the flyer spindles for twisting and 
winding on to slabbing bobbins. The yarn is then sometimes ready 
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for winding ii|to tubular cops, and in other cases it passes to a mule 
or a ring frame. ♦ 

The mule employed in spinning waste prepared by the coiler system 
is practically identical with the self-acting cotton mule, though the 
gauge of the spindles is rather wider. The draft is ** roller draft ” 
rather than carriage draft or gain. 

The ring frame, which may be employed instead of the mule, is 
also very similar to the ring spinning frame employed for cotton yarn. 

The Condenser System of waste spinning is the approved system 
fw producing a full and level yarn from practically any kind of cotton 
waste. To characterise the system, the sequence of machines may 
be here stated for a standard plant for a yarn made from hard waste 
for, say, 6’s to lO’s, the hard waste to be spun into a full and level 
yarn:— 

Hard waste pulling machine. 
Hard waste breaker with soaping attachment. 
Single beater scutcher with hopper feed and lap machine. 
Single cylinder breaker card with coiler attachment. 
Derby doubler. 
Single cylinder finisher card with condenser. 
Mule. 
The condenser is the feature of this system. The condenser is 

attached to the finisher card for the purpose of dividing the carded 
web into a large number of narrow strips of web, rather than a limited 
nun^ber of fairly wide strips as in the coiler system. The various 
strips of web taken off by the condenser should be of practically even 
weight for a given length, according to the 'desired counts. This 
demand of even weight creates problems of rather difficult solution 
in some of the more elaborate condensers for special purposes. What 
the condenser has to do is :— 

(1) To split up the web into a number of strips of even weight; 
(2) To mb each strip so as to enable it to carry its own weight, 

over a short distance at least; and 
(3) To wind a number of such mbbed ends side by side on one or 

more long bobbins called condenser bobbins. 
The condenser bobbin is driven by surface contact from a drum, 

so as to maintain a uniform speed of winding on. 
The Ring Doffer Condenser in its usual form requires the doffer 

to be clothed with rings of card clothing having between them leather 
divkUiig rings about J in. wide to keep the slivers separate. The 
ittimber of rings is governed by the desired counts of yam, the usual 
number being between eight and thirty-six for counts ranging from 
about I’s to lO’s. The doffing comb takes off the divided sHven^ 
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which are then drawn off by a pair of endless rubbing leathers, being 

kept separate on their passage thither by grooved dividing rollers 

between which they pass. The rubbers roll the individual slivers 

into thin slubbing, condensing them 9t the same time, hence the name 

condenser for the attachment. From the rubbers, the slubbing 

emerges to be wound on to a slubbing or condenser bobbin. The ring 

doffer condenser is gradually disappearing, but it is still used by mills 

specialising in better classes of waste yarn from cop bottom and 

comber waste. 

The Tape Condenser has a very immediate advantage over the 

ring doffer condenser in the matter of production, as the doffer is set 

** full,” the doffing comb stripping the web in a single sheet over the 

whole card. This wide web enters a system of tapes which is guided 

over rollers in such a way that they split the web up into single slivers, 

each of which is taken by its leather tape to one of a number of sets of 

rubbers, and thence to the condenser bobbins. There are usually 

two, three, or four heights of condenser bobbins, according to the 

number of slivers, the slubbing being wound on in such a fashion 

and gauge as to be suitable for the gauge of the spindles of the 

subsequent spinning machine. 

The Waste Mule.—The self-acting billey is the usual machine 

for spinning condensed sliver into yarn. The system is in practical 

us<i for yarns from 40 yanls per ounce up to lO’s and higher. For 

soft waste, this machine has two lines of bottom rollers and one line 

of top rollers. When spinning short material, the slubbing is 

generally delivered at a uniform rate of speed throughout the draw, 

the carriage speed being also mair»tained uniform. Thus there is 

a constant and fixed draft between rollers and spindles. During 

the outward run of the carriage, che spindles should not put in more 

twist than is necessary to allow the yarn to carry its own weight; 

ioiy excess wall interfere with the subsequent carriage drafting. 

When putting in the first twist, short material wall contract owing 

to the comparatively great number of turns per inch w'hich must be 

put in to prevent the yarn from breaking whilst the carriage is running 

out. Longer material will require a less amount of twist during the 

outward run of the carriage, and it will therefore allow some tension, 

and for that very reason show some gain from the very beginning. 

The amount of twist which is put into the yarn during the outward 

run of the carriage not only depends on the actual speed of the spindles, 

but is chiefly dependent on the speed of the roller delivery and on 

the speed of the carriage, the latter depending on the necessities 

of easy piecing. 

Where the quality of the material allows, the spindles may be 

12 
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stopped entirely for the first few inches of the outward run of the 
carriage and, in certain cases, this becomes necessary, say where 
the yarn would otherwise receive so much twist that it would interfere 
with the carriage drafting when the roller delivery is stopped. 

The spindle speed during the outward run of the carriage is fairly 
low, and the extra twist which is put into the yarn at the end of the 
outward run of the carriage requires the spindles running at about 
double the speed, to save time, and to increase the production. 

When spinning short material the delivery of the rollers is only 
interrupted when the carriage is in its outward position. In other 
cases it is stopped somewhere within the last 10 in. from the end 
of the outward run, the yarn being afterwards drawn out by the 
carriage continuing its outward course. The amount of stretching 
which the yarn will stand depends on the quality of the material. 
Where Indian cotton is spun on waste mules, for the production 
of a yarn of woollen character, the roller delivery is often restricted 
to two-thirds of the total stretch, or sometimes even less than that. 

Whilst coarse counts are generally spun with “ gain or “ carriage 
draft ’’ only, the slabbing for counts above 6's often receives a 
preliminary roller draft of 12 to I’O, allowing a coarser slubbing and 
therefore a higher production to l>e obtained. 

Waste yarn spun by the preparation system requires leather-covered 
and weighted top rollers for a practically positive draft, which is 
given between roller nips set at a comparatively short distance from 
each other. A high carriage draft would render the evenly-prepared 
yam uneven. This is the reason why also in some special systems 
of condenser spinning roller drafting is resorted to in the spinning 
frame. 

A carriage retarding motion, to start the delivery of the slubbing 
slightly in advance of the outward run of the carriage, is sometimes 
employed to prevent cut yarn. The speed of the outward run of the 
carriage is largely controlled by the necessity of affording time for 
piecing, and the spindle speeds must needs follow suit. 

The double spindle speed allows the use of a greatly accelerated 
speed towards the end of the outward run of the carriage after the 
“ gain ” has been put in by the carriage. The second or higher 
speed may be put in at the end of the outward run, by the camshaft 
change, or special mechanism may be provided to increase the spindle 
speed at any time during the outward run, say after two-thirds or more 
of the outward run of the carriage. 

The treble spindle speed is often used when spinning counts above 
4's, where a very uniform yarn is desired. In this case, mechanism is 
provided to reduce the speed of the spindles for the first 18 in. or 24 in. 
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of the outward run, to allow the carriage gain to develop its evening 
influence to the highest degree which is possible under any given 
circumstances. The second speed, which comes into use after the 
first 18 in. or 24 in. of outw'ard run, then consolidates the yarn more 
and more, to give way afterwards to the third speed towards the end 
of the outward run. 

The carriage receding motion is used at the end of the outward run, 
to prevent the yarn from breaking when the final twist is put in, 
seeing that the yarn contracts under the influence of the added twist. 

A roller reversing motion is sometimes used for very soft spun 
yarn and short material. This motion is intended to prevent breakage 
of the ends near the rollers. The idea is to turn the rollers back a 
little when the carriage has run out; the rollers then hold the twisted 
yam during winding, and breakage of ends near the roller nip cannot 
take place so easily. 

Continuous Spinning Systems for Cotton Waste 

The following continuous spinning systems are applicable to the 
manufacture of a soft waste yarn, with the exception of the ring 
frames 

1. Special Roving Frame.—This machine greatly resembles the 
speed frame of the cotton mill, but the bobbin creel is replaced by a 
condenser bobbin creel. Moreover, there is only one line of fluted 
lx)ttom rollers and one line of plain solid top rollers. The machine 
is used for spinning soft waste for sponge and cleaning cloth weft 
as well as mop and wick yarns. 

2. Chapon Frame.—For soft wefts of very coarse counts, such as 
required for blankets, sponge, and cleaning cloths, this machine is 

now used in preference to the roving frame described above. In 
this machine the condenser bobbins are put up in a condenser bobbin 
creel, on surface drums, and it is wound on to a positively driven 
spindle, a tubular cop being formed in a stationary cup like that of a 
solid cop winder. 

3. Ring Frame.—This machine is similar to that used in the 
cotton trade, but the creel may be cither fitted with sheet-metal surface 
drums to take the condenser bobbins, or the slubbing cheeses are 
placed separately on small tin tubes with a large bottom flange and 
which rotate freely on vertical pegs. Either arrangement is only 
suitable for hard twisted yarn, and requires good raw material. 
Four-line roller systems may be used in drafting, and a false twist 
tube is u.sed in the “ tube frame.” There are also special frames on 
the market. 
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Examples of Waste Plants 

Example i.—The following is an example of a waste plant for 
2"s to 3’s counts from low oily waste, for a production of about 
300 lb. per hour :— 

1 Waste shcjker of small size for cleaning sweepings, opener, and 
scutcher droppings, etc. 

1 Willow of the usual standard type, 56 in. wide. 
1 Single breaker scutcher to make laps 46 in. wide, with two-bladed 

beater with hopper feeder and lapping apparatus. 
1 Single finisher scutcher for 3 laps up, with regulator. 
10 Breaker cards 48 in. wide with lattice feed table for 2 laps, with 

side drawing for cross feed. Small diameter doffer. 
10 Finisher cards with cross feed and with tape condenser for 

60 good ends and 2 waste ends, the good ends on 2 l)obbins of 25 
threads each. 

4 Self-acting mules of 575 spindles each, standing in IJ-in. gauge, 
72-in. stretch, with treble speed motion to change at any part of the 
draw. 

Example 2,— Waste yam of 4’s to lO's counts from low cotton 
waste requires the following machinery for, say, 70 lb. of 7’s counts 
per hour:— 

1 Willow of the standard type, 56 in. wide. 
1 Single beater scutcher for 46-in. laps, with 3-bladed beater, pedal 

regulator and lapping apparatus. 
6 Breaker cards 48 in. wide on the wire, with feed table for 2 scutcher 

laps, and with side drawing for Scotch feed. ' 
6 Finisher cards with Scotch feed with suitable condenser. 
2 Self-acting mules of 540 spindles each, standing in 1 J-in. gauge, 

and arranged for treble speed. 
Example 3.—8’s to 12’s weft may be spun by the Derby doubler 

system somewhat on the following lines, the machines specified l)fing 
those necessary for a production of about 60 lb. of lO’s per hour:— 

1 Single scutcher to make laps 46 in. wide, the machine to serve as 
breaker as well as finisher. 

4 Breaker cards 48 in. wide for 2 laps, one behind the other. 
1 Derby doubler for 60 cans, to make laps 23J in. wide. 
6 Finisher cards for 4 Derby doubler laps, with tape condenser 

for 64 good ends and 2 waste ends, the bobbins having 32 ends 
each. 

2Self-acting mules of 608 spindles each, 1 J-in. gauge, double speed, 
three pairs of rollers, fluted bottom rollers, leather-covered top rollers, 
saddle, and lever weighting. 
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COTTON YARN DOUBLING 

The term doubling is applied to the operation of twisting together 
two or more yarns. The single yarns are usually, but not necessarily, 
of the same count, twist, quality, and colour. 

Fancy Doubled Yarns.—When doubled yarns are produced 
comprising singles, which vary in the foregoing characteristics, the 
object is to obtain some special effect, and the result is a ** fancy ** 

yam. The most common of these fancy yarns are designated by the 

following terms :—Chain, slub, corkscrew, loop, knop, knickerbocken 
grandrelle, and mock grandrelle. 

OBJECTS OF DOUBLING 

Strength.—It is not advisable to say, without qualification, that 
one of the objects of doubling is to attain greater strength. This is 
a point about which there is much misconception. It is a fact that 
it requires an exceptionally well-doubled yarn to register a strength 

even approximating to that of the single yarn strengths added together. 
The rea.son for this apparent loss in the strength of doubled yarns is 
that it is a practical impossibility to arrange two or more threads 

together, so that each bears an equal share of the total stress which 
is induced when the resultant thread is put under tension. There are* 
broadly, two reasons for this :— 

1. Difference in the construction of the single yarns. 
2. Difference in the tension to w’hich the single yarns are subjected 

during the operation of laying them alongside each other for doubling- 
The second of these reasons is a straightforward case of mechanical 

manipulation. What it really amounts to is that one yarn is virtually 
longer than the remainder, and does n:jt pull tight enough to bear its 
correct share of the stress when tension is applied to the doubled yam. 

It is therefore clear that rupture will occur among the components 
consecutively instead of simultaneously. 

The first reason is by no means so apparent, and brings to light 
a feature which is often overlooked. 

A practical example will make the point clear. Assume two single 
yarns to be doubled together, which differ in the amount of their twists. 
This often happens, and may be said to be always the case to some 

degree. Suppose the doubled yarn thus constructed to be subjected 

to pull. It would at first appear that the softer twisted, and therefore 
the weaker, would be the first to rupture. The opposite is the case. 

Jhe softer twisted yarn would elongate considerably before rupture, 

but this would not apply to the harder twisted y^m, w^ich 
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would resist elongation. The stronger yarn would, therefore, 

break £rst. This explains why hard-twisted yarns are unsuitable 
for certain purposes. A given yam will register better on the strength 
tester than another which is softer twisted, but it does not show the 

same powers of elongation before break. In this w^ay the impression 
is often conveyed that a yarn is weakened through added twist, although 
it is, in fact, stronger. The actual condition is that if the yarn is 
needed to stand a sudden shock it will fail quicker than a softer 

twisted one which elongates and resists rupture until the shock has 

passed, which possibly docs not occur again throughout the life of 
the thread. 

The term elongation must not be confused with elasticity. Elasticity 

signifies the additional property of being able to return to the original 
size after elongation. Thus elasticity, although a desideratum, is not 
necessary to illustrate the point at issue. 

A synthesis of the foregoing enables one to determine exactly 
the properties in a single yarn which are chiefly to be sought when it is 
desired to construct a doubled yarn. They are : Uniformity in count, 

twist, tensile strength, and elongation before rupture. This means 
absence of such faults as snarls and soft places which pull out and 
throw the pull on other component yarns. The consideration oi 
appearance also demands uniformity in the characteristics enumerated* 

Referring back to the objects of doubling, it can now be fairly 
assumed that it is not within practical possibilities to expect, in the 
doubled yam, additional strength over and above the sum total of the 
individual single yarn strengths. 

It will be noticed that nothing has been said regarding a comparisor 
between the relative strengths of the following :— 

{a) A doubled yarn. 

{b) A single yarn of equivalent resultant counts. 

That is, a comparison between, say, lO’s single and 40’s fourfold. 
There is no doubt that the latter will be the stronger. The reason 

is that twist is more thoroughly carried through the mass of fibres 

by the piecemeal method than when it is done at one operation. 

And the strength of a yarn depends on the interlocking effect of its 
naturally-twisted fibres, which effect is only brought to its maximum 

efficiency by judicious twisting. By inserting twist, also, there is a 

purely frictional element introduced, i.e., it is possible to form smooth 
fibres into a yam by the effect of twist forcing those fibres into contact 

with one another, and thus causing them to resist the action of sliding 
past each other. 
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In addition to the foregoing conclusions relative to strength, the 
objects of doubling are to obtain greater compactness or density, 
to stabilise the twist, and to promote smoothness. 

Compactness.—This is desirable in practically all the goods in 

which doubled yams are used. Although the resultant yarn may 

be weaker than the sum of the singles, still one which is compact, 
that is one which possesses solidity to a marked degree, will be stronger 
per unit of cross-sectional area than an equivalent count of single yarn. 

This property is particularly desirable in warp yarn, and more especi¬ 

ally so in the side ends, which bear a greater strain than the main body 
of the warp. A good wearing cloth, and one W'hich will offer the 
greatest resistance to tearing, can obviously only be constructed with 

a compact warp if fineness of texture is to be maintained. This is 
quite apart from considerations of loom manipulation, in which there 
is trouble if the warp yarns have an oozy inclination. In sewing 

threads the advantage of strength with small diameter is very obvious 

Stability of Twist. —This means resistance to the tendency for 
the twist to run, and is, of course, specially desirable when, in the 
course of its use, the thread is often broken, e.g., in sewing thread. 

Smoothness.—In very many ways this property is of great ad¬ 
vantage. With the possible exception of weft yarn, which is used 
chiefly as a filler, to obtain cover in the cloth, smoothness is a 

desirable characteristic of all yarns. This is proved by the methods 
adopted—preparing, sizing, and polishing—to obtain smoothness from 
independent agents. Smoothness attained in the grey yarn has the 
advantage over these artificial agencies, in that loss of flexibility is 

avoided. 
Polish and size stiffens the thread as well as increases its diameter. 

Moreover, the tendency is for polish and size to rub off when subjected 

to a chafing action, such as is obtained at the reed of a loom. Under 

this heading of smoothness may also be included the shrouding of 
knots and faults in the single yarn. In a good quality doubled yarn 
it is very difficult to detect the position of a piecing or slub in the 

single. 

Explanations as to how the foregoing objects are attained are so 
interdependent that a comprehensive explanation will serve. It is 

possible, without attempting to put forward the theories which are 

expounded in explanation of the doubling action, to realise graphically 
its value. 

To do this take two extreme cases: A card sliver is, say, 33 grains 

per yard. This is equivalent in counts to 0*25*s, or four times 
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coarser than l*s. Assuming this to be t\visted with a twist constant 

of 3, the turns per inch would be V0*26 x 3 = 1 ’5. It would be possible 
to twist this so-called yarn a little harder, but not without causing 

the usual effect of snarling. 
Compare this product with a yarn spun into lO’s counts from the 

same card sliver, and doubled forty-fold. Ignoring contractions, it 
will have the same resultant counts. What has happened is that the 
card sliver has been subdivided into forty separate strands. Each 

of these strands has been twisted, say, to the extent of v^lOxR —10 
turns per inch, approximately. Forty of these strands are then 
united, so that there are 400 twists in 1 in. of the doubled yarn, each 

twist having its interlocking and anti-sliding effect. This disposes of 

the question of strength attainment. 
With regard to compactness, this is also obvious, as the diameter 

reducing effect of twist is many times multiplied in the case of the 

doubled yarn. The stabilising of twist is also perfectly apparent, as 

it is inconceivable that the twist can run out of forty single yarns 
having the locking effect of the doubling twist, which naturally runs 

in as the singles tend to untwist. 

The last object, that of smoothness, is attained by the enhanced 
bonding effect on the fibres, which keeps the ends to the body of the 
thread. I.oose fibre ends cannot show in the doubled yarn, as they 

are subjected to minute subdivisions of twist which are entirely 
absent in the single yarn. Further, faults and piecings in the doubled 
yam are distributed so indiscriminately throughout its structure as 
to be almost imperceptible, whilst for the faults and piecings in the 

single yarn there is no such protective shrouding. 

Purposes for which Doubled Yarns are Used.—So fai as cloth 
is concerned doubled yarn is used in those cases where the weave 

imposes extra strain on the threads, as in leno fabrics, cords, corduroys, 

fustians, etc.; in those fabrics such as grandrelles and other cloths 
subjected to hard wear in use; as effect threads in figured fabrics; 
for selvage threads and other purposes where greater strength is 

required than is obtainable in single yarn of corresponding size or 
counts. The resistance to bursting pressure and rough road usage 
of tyre fabrics, the resistance to tearing and wind pressure of sail 

and aeroplane cloths, necessitate the use of special classes of folded 

yams in which the strength qualities are developed to the maximum. 
Various kinds of lace require doubled yarns of high quality. In the 
manufacture of heald yarn, sewing thread, nettings, twine, etc., strong 

compact and even thread is necessary, and for these reasons doubled 
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yarn is used. Crochet yams must also be strong and even; com¬ 
pactness is not primarily sought. The special method of doubling 

causes these yarns to be slightly fuller or softer than sewings. 
Variations in Machinery.—Since doubled yarns arc included in 

such a variety of goods, the quality required naturally varies, and 
consequently no hard and fast rules can be cited as to the procedure 
of manufacture. The differences arise chiefly in the method of prepar¬ 

ing the yarn for the doubling frame, but the method of doubling is 

also liable to variation. 
The following tabulations will be found useful in demonstrating the 

many combinations which arc possible from the spinning cop or bobbin 

to the doubled yarn :— 

Systems of Doubling Winding Frames 

Type of Creel. 
Type of Bobbin 
on to which the 
Yarn is Wound. 

Type of Traverse 
and Shape of 

Finished Spool. 

Type of Drive 
for Winding 

Bobbin. 

To hold the desired 
number of mule cops, 
ring bobbins, or 
doubler bobbins. 

To unwind over the 
nose or from the side. 
If from the side, 
bobbins or cops 
mounted on ordinary 
spindles or Rabbeth 
spindles. 

Double • flanged 
bobbins or (an¬ 
other name) 
warpers' bob¬ 
bins. 

Paper or wood 
tubes. 

Single - flanged 
bobbins. 

Quick traverse; 
parallel wind. 

Quick traverse; 
conical wind. 

Slow traverse; barrel¬ 
shaped wind. 

Slow traverse; paral¬ 
lel wind. 

Variable traverse;; 
bottle-shaped bob¬ 
bin. 

Traverse mechanism 
may be:— 
(a) Mangle wheel. 
i^) Cant. 
{c) Hill & Brown 

split drum. 

Single drum. 

Double drum. 

Upright spindle; 
“Rabbeth” 
type. 

Horizon tal 
spindle; 
“ universal” 
method. 

It will be seen from the foregoing that there are almost innumerable 

systems of winding and rewinding. Often doublers will employ 
different methods for exactly the same class of work. There is still 
greater diversity in reeling the doubled yarn, and after dyeing, etc., 
rewinding on to bobbins or spools suitable for the next process. The 

above does not include such minor modifications as length of traverse. 
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Systems of Doubling Frames 

Type of Creel. 

Type of 
Bobbin on 
to which 

the Yarn is 
Doubled. 

Type of 
Build. 

System of 
Doubling. 

Class of 
Machine. 

Spindle 
Drive. 

Upright or vertical creel, 
i.e., creel pegs vertical 
or nearly so. Various 
number of decks. 

Porcupine creel. Vari¬ 
ous number of heights. 

Desk creel. 

Creel suitable for cops 
or bobbins, unwinding 
over nose or from side. 

Horizontal creel; axis 
of pegs parallel to 
axis oirollers. 

Creel to carry small 
beams on which ends 
are wound like warp 
beams. 

Paper tubes. 

Double- 
headed 
bobbins. 

Single¬ 
headed 
bobbins. 

Parallel. 

Taper. 

Cop 
build. 

English dry. 

English wet. 

Both the 
above with 
various 
methods of 
threading. 

Scotch wet. 

Ring. 

Flyer. 

Twiner 
with 

stationary 
creel. 

Twiner 
with mov¬ 
ing creel. 

i 

Band. 

Tape. 

Belt. 

Rope. 

It must not be understood from the foregoing that it is possible 
to have any combination, although this is almost correct. For 
example, a ring doubling frame may be on the wet or dry principle; 
it may have any type of build and any type of creel, but its spindles 
are in no case driven by belts. 

A few typical systems may now be given as examples of general 
procedure:— 

Example I.—Two- or Three-Fold Warp—Plain or Gassed 
Single ; Mule cops, soft spun tvvist way. Wound two- or three-fold 

on quick traverse drum winder. Twisted weft ay on wet or dry ring 

doubler. Rewound on to warpers* bobbins and cleared of lumps 
and bad ends. (Or, if for gassing, rewound on vertical spindle 
machine and gassed.) Made mto beams at the warping frame. 

If for export, it will not be beamed but wound on paper tube! 
convenient for the warpers* creel. 

Example II.—Three-Cord Sewings 

Single: Flyer throstle, ring or mule twist. Wound single on the 
vertical spindle winding frame. Twisted weft way from the single 
wound bobbins, i.e.^ three creel bobbins to each spindle. Wound 

on bobbins for reeling, or reeled direct from doubler bobbins. 
Delivered to dyer, etc. 
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Three-Cord Sewings (Alternative System) 

Single as above. 
Three ends wound together on the drum winder. Twisted weft 

way from the double-flanged bobbins, one bobbin to each spindle. 

It is claimed that, for ring yarn especially, a stronger doubled yam 

is obtained by the former system. This is because the three ends 
are laid side by side at a slower speed in the doubling frame than at 
the winding frame, and consequently there is less danger of inequality 

of tension by over-running. 

Example III.—Four-Cord Sewings 

Twist way single yarn wound two-fold from cops or bobbins on 

the drum winder. 
Twisted on the doubling frame the same way as spun. This is 

termed the preparing twist. 

Rewound on the doubler winder on to double-flanged bobbins— 

two strands together. 
Twisted weft way on the wet doubling frame (finishing twist). 

Example IV.—Six-Cord Sewings 

Exactly as above, except that at the finishing doubler three strands 
of two-fold are twisted together. All sewings are polished. 

Example V.—Six-Cord Crochet 

Twist way single yarn wound two-fold from cops or bobbins on the 
drum winder. 

Twisted weft way on the doubling frame. 
Rewound three strands together. 
Twisted twist way on the doubling frame. 

Crochet yarns are not polished, thus the cotton used must receive 
consideration as regards appearance. 

Winding before Doubling,—This question devolves itself into 
the advantages of having a winding bobbin, viz., double headed, 

quick traverse or single headed, in the creel of the doubling frame. 

Imagine the doubling frame creel to contain ring bobbins, mule cops, 
or doubler bobbins, the following conditions would prevail:— 

1. There is no drafting in the doubler, consequently the yam is 

being uncreeled at a quick rate, particularly on coarse work. 
Since piecings would be frequent, it follows that there is 
(a) Detrimental effect on the yarn due to cork screwing, unless the 

piecing is performed very carefully. 
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(^) A necessity for more operatives per unit number.of spindles 

with cramped working conditions due to other operatives often being 
necessary in the same alley for doffing, cleaning, greasing, banding, 
etc. Also conditions in the dojbling rooms are such that the staff 

should be kept to the absolute minimum. 
(c) A considerable stock of bobbins or cops on the creel tops. 

This is an inconvenient form for yarn to be stored, and there is consider* 
able danger of mixtures when two sides of the same frame are on 

different work. 
(d) A limiting of production in the doubling rooms, due to ends 

running out and the creation of waste, since there is no really satis¬ 
factory stop motion, particularly on low gauge frames. 

2. Inequality of tension in individual ends feeding the same doubler 
spindle. The comparatively rapid changing of diameter in the material 
on the bobbin or cop is responsible for this. This objection would 

not be so pronounced in the case of doubler bobbins with parallel 
build feeding the finisher doubler. 

3. The passage through of bad piecings, slubs, pieces of adhering 
seed, etc., the arrangement of any method of clearing at the doubling 

frame would so limit operating space and production as to be out of 

the question. 
Winding before the preparing doubler and rewinding before the 

finishing doubler has for its objects the avoidance of the adverse 

conditions quoted. The first condition is very simply overcome by 
transferring to large capacity bobbins the contents of several cops, 
ring bobbins, or doubler bobbins. Secondly, inequality of tension 

is considerably reduced, if not entirely eliminated, by the provision 

of a yam container which holds, say, IJ lbs. of yarn, and which, 
therefore, only slowly reduces in diameter in the doubling frame creel. 

Lastly, the process of winding clears the yarn of loose impurity by 
such provisions as flannel-covered boards and snick plates. Also 
weak places fail during winding, and are thereby removed. Anything 
not loose and not weak, such as snarls, knots, or bad piecings, are 
caught in the snick plates, and brought to light by breakage. 

General Process Principles, Construction and Action of 
Winding^ and Doublings Machinery.—Single is received in the 
winding room either from outside spinners or from the spinning room 

of the same or an adjacent mill. If yarn is from the same mill it is 
received in sets. Yam from outside spinners, whether ring or mule, 
is received in cases or skips. From the doubler^s point of view cases 

are preferable, as the cops retain their shape, and consequently there 
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is less waste from bad skewering. Skips are used because they 
are cheaper in first cost and less liable to damage from rough usage. 

When yarn is spun on the premises it reaches the winding room 
in complete sets or doffings from the ring frame. These sets are 
generally contained in doffing skips or tins. In the case of mule 

cops one box or skip would contain a doffing from half a side (long 
or short). 

Counts and strength of incoming yarn should be regularly tested, 

compared with a standard list (which is often a little more elastic 

than the buying specification), and passed or condemned. The 
same standards are not necessarily insisted upon for the same count 
as they may be for different purposes. For example, yarn for 6-cord 

sewings need no^ show the same pull as single for 3-cord sewings, as 
the former niay contain less twist. A typical standard list is given. 
It will be noted that only a minimum count is given; this is because 

spinners, in their own interest, see that they do not spin yarn which 
is finer than the count specified. 

APPROVAL LIST 

Minimum Lbs. Pull on i-Lea Tester 

Nominal Counts. ^ 
Coarser than: 

Average Strength of 7 Cops not to 
be Less than: 
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DOUBLER WINDING 

Upright Spindle Winder .—If only one end is required on each 
bobbin, the most suitable machine to use is the upright spindle winding 
frame. Double-flanged bobbins would be used. This machine has 

a slow traverse, and the shape of the full bobbin may be cylindrical 

or slightly barrelled. The most favoured shape of full bobbin is as 
shown in Fig. 1. This is done by having quick changes at the ends 
of the traverse and by having the length of traverse rather shorter 
than the distance between the flanges. The object is to avoid the evil 

shown in Fig. 2, which results in waste through the yarn rubbing off 
the flanges during transit and creeling. 

Fig. I. Fig. 2. 

The upright spindle wander has one outstanding fault as compared 
writh the drum winders; its winding speed js not constant. The 
bobbins receive their rotary motion from spindles of the Rabbeth 

type. There are two rows on each side. The spindles are driven 
from a tin roller, and the wharves on the front and back row may be 

and 1J in. respectively. The fault mentioned above is modified 

by transferring half-filled bobbins from the front row to the back row 
of spindles, where the speed is reduced by one-sixth. Usual spindle 
speeds are 600 and 500 revs, for front and back rows respectively. 

The bottle-shaped bobbin is made on the upright spindle winder, 
and is usually employed when the yarn is to be unwound at a rapid 
rate over the end of the bobbin. 

This machine is suitable for the fitting of a central travelling apron 
to take away and deposit into a skip empty ring bobbins. There 
is no stop motion applied to the upright spindle winder. The winding- 
on spindles should be pumped and oiled every tw'elve weeks. 

Slow Traverse Drum Winder.—This'machine is the one most 
generally used for winding two or more ends together in preparation 
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for either the preparing or finishing doubler. Since the bobbins are 
driven by the drum’s frictional contact with the yarn, the winding 

speed is kept constant throughout. The points to be watched in this 

machine are :— 
1. The maintenance of equal tension in the individual ends. 

2. Correct adjustment of the snick plates. 
3. The efficiency of the stop motion. 
4. The building of a well-shaped bobbin. 
The first is usually obtained by having tension guides which are 

adjustable. The tension should be so set as to be as light as possible 
consistent with keeping the detector wires steady. Insufficient tension 
means a vibrating detector wire and frequent knocking off. It is also 

important to set the creel spindles correctly if the yarn is pulled off 
over the nose. This is most satisfactorily done by passing the yarn 
over the drag rod and noting whether the spindle point is cleared 
all round. Practically, this is simply a method of setting the spindle 

so that a prolongation of its axis is tangential to the surface of the 
drag rod or its equivalent. It is obvious that the foregoing conditions 
are not necessarily fulfilled by merely setting the spindle point verti¬ 
cally under the point of contact with the drag rod periphery. 

The snick plates are important. They should be set by leaf gauges 
to a correct distance for the particular count. If the means of adjust¬ 
ment is accessible, winders will open the snick plates to improve 

production. A good method is to have the locking screws so placed 
that a special box key is necessary to get at them; this method is 
less cumbersome than padlocking. 

In order to be efficient, a stop motion should operate so quickly 
that the bobbin is stopped before the broken end is wound on. For 
this reason extra runners are often favoured which gives the yarn 
a greater distance to travel to the bobbin after the bobbin holder 

has been thrown forward. 
A well-shaped bobbin is essential if waste is to be kept down. 

Sometimes overlookers are handicapped by poor quality bobbins, 

/>., those with flanges which are twisted. Under these circumstances 

a good build is impossible. In any case it is important that the 
traverse motion be kept in good condition. Any of the following 
mechanical faults will cause badly-built bobbins: Ridged cams, 

cam bowls worn down or containing flats, loose connections at the 

lever joints, and thread guides which are too open or which are nicked. 
Guides should be as near as possible to the winding-on point. 

This type of winder may be belt or motor driven. In one type of 
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machine, if belt driven, the fast and loose pulleys are on the drum 

shaft, and there is another drive down to the double worm driving the 

cam. When motor driven, the motor shaft is connected direct to the 
worm shaft which would have a single worm to get the necessary 
speed reduction. There would then be a separate drive up to the 

drum shaft. 
Quick Traverse DnimWinder.—This type dispenses with flanged’ 

bobbins. The yarn is wound either in parallel or conical tubes, gener¬ 

ally the former. Quick traverse winders are broadly of two types, 

according to the method of giving the traverse. In the first type a 
cam motion is used which controls the traverse of all heads alike. 
For small lots this is a disadvantage, and it is overcome in machines 
of the Hill and Brown type, where split drums control the traverse 
at each head. The length of traverse and its shape can be controlled 
independently on each individual cheese. 

Advantages of the quick traverse drum winder are more pronounced 

when the yarn has to be transported, since the tare weight, both 
ways, is practically eliminated. It also places the yarn in a form 
which can be wound over the end if necessary, and which is convenient 

for dyeing in cheese form. For ordinary doubler winding, however, 
the double-flanged bobbins form a better protection for the yarn. It 
should not be overlooked that, in the production of conical bobbins, 
there is a loss of winding speed at the small end. 

Notes on Winding Generally.—In winding from ring bobbins 
over the nose there is a tendency for snarls to be formed, particularly 
if the yarn contains any more than weft ** turns.Tightly wound 

two- and three-fold warp yarn should not be stocked for long periods 

on flanged bobbins, as there is a considerable end thrust exerted 
which often forces off the bobbin ends. Fine two-folds, say from 
120*s up, are usually doubled direct from cops. Fine three-folds 

are usually wound first, since they cannot be doubled direct without 
much waste, failing the provision of a doubling frame stop motion. 

Winding for high doublings with an awkward number, such as 

fifteen-fold for netting, should be specially regulated. Two-fifths of 

the total weight would be wound two-fold, and three-fifths three-fold. 
These would be placed one of each to a doubling spindle and twisted 
five-fold. In this way the size of knots is kept down and, when piecing, 
the tension of the remaining ends on the same winder’s bobbin is less 

liable to be disturbed. 
Waste in cop winding needs careful supervision by the overlooker. 

If he is too strict, winders will not disclose all their waste. It should 
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be examined more from the point of view of detecting mechanical 
faults or faulty cops than to attach the whole blame to the winder. If 
a winder consistently makes much waste in spite of changes in quality 
and changing over of frames, it rests with the overlooker to decide 
whether or not it denotes conscientious operation. 

Overfilling of flanged bobbins needs continual checking. 
Stabbing or bad skewering is more often caused by faulty skewers 

and distorted cops than by bad manip alation of tlie winder. 
Close watch should be kept for double,” since no mechanical 

contrivance can absolutely prevent it. 
Rewinding, i.c., the trancfei of yarn froin preparing double bobbins 

to doubler-flanged bobbins for the finisher doubler is a similar opera¬ 
tion to cop or ring bobbin winding. The chief differences are the 
provision of a suitable creel peg and anti-ballooning plates lor the 
doubler boljbins. 

For knittings the yarn is doubled ** single throw,” i.c.y at one 
operation. 

DOUBLING 

The Ring Doubler.—This is the most common type of doubling 
frame. It is constructed on very similar lines to a ring spinning frame, 
with the omission of the drafting agents. The two broad types of 
ring doublers are :— 

1. Wet doublers. 
2. Dry doublers. 

Each of these types has ditfercut methods of roller arrangement. 
Wet Doublers.—English No. 1 Method (Fig. 3) is usually em¬ 

ployed on fine work. 
English No. 2 Method (Fig. 4) is a fairly general arrangement. 
American Method (Fig. 6) is used on these classes of work wbett 

heavy drag is required. 
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RING DOUBLING: SIZES OF RINGS 

Dia¬ 
meter of 
Ring. 

Spindle 
Speed. 

3-Cord. 

2-Ply 
Preparing 
for 4-Cord 

and 
6-Cord. 

4.Cord 
Finish¬ 

ing. 

6-Cord 
Finishing. 

Crochet 
Prepar¬ 

ing, 

Crochet 
Finish¬ 

ing. 

2iin. 5500 20-24 28-32 30-50 10-16 10-50 
2 in. 6500 28-40 28-32 36-50 55-80 18-32 60-80 
l}in. 7000 50-80 36-60 60-80 100-130 36-60 

7500 70-120 
1 

... 70-80 

however, double ^iOe yarns without injury. Owin^ to the compara¬ 
tively large gauge of these frames, a satisfactory stop motion can be 

installed which operates on roller and spindle. Flyers arc screwed 

on—not of the pin and slot principle adopted in fly frames—since 
the pull on the yarn tends to lift the flyer. Spindles may be adapted 
to run either twist or weft way by the provision of a double screw at 

the top. 
The outstanding disadvantage of a flyer doubler is that the flyer 

must pull the bobbin round more rapidly as it tills. This is counter¬ 

acted by the increased diameter affording the yarn greater leverage. 
The result is an indeterminate tension. This variation is supposed 

to be catered for by the provision of a means for regulating the drag 
on the bobbin. At the best these provisions arc crude and are left 

to the discretion of the operative. In addition to the foregoing, the 

bobbins are subjected to wear in the bore as they revolve at a different 
speed from the spindles and traverse them vertically. 

Work produced from this machine is of good quality'if attention is 

paid to spindle bands or belts. Care must also be exercised in piecing 
the single ends to avoid corkscrewed yarn. 

Flyer doubling is preferred for lace, because of the compact thread 

which can be produced by the use of the drag band. This method of 

inserting drag or tension would have its equivalent in a heavier 
traveller at the ring doubler, but the use of a heavy traveller has so 
many attendant disadvantages as to preclude its use. 

Twiner Doubler.—This machine is the counterpart of the mule 

in the same way that the flyer doubler is of the flyer throstle and 
the ring doubler of the ring spinning frame. There are two types of 

twiner;— 
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1. The Yorkshire twiner, in which the spindles do not move through 

space—the opposite to the spinning mule. 

2. The French twiner has a stationary creel, and the spindles 
move through space as in the case of the mule. 

The twiner can be made to accommodate most classes of work 

which are possible on the ring doubler. The advantage of the twiner 

is that wet doubling can be performed without the use of ring grease. 
A cleaner yarn is the result. Also the twiner, in common with the 

mule, inserts twist more uniformly than a machine of the ring and 

traveller t}'pe. The twiner carries w'ith it the disadvantages of the 
mule, viz., the necessity for skilled operatives and the absorption of 

more floor space. 

Twist .—There is no such condition as standard twists in doubling. 

Often customers specify their own twist. In setting out twists it 
should be clearly understood whether the turns are calculated on the 

twisted or untwisted length. Also the requisite allowance should 

be made for the diameter of the spindle band and slippage. In addi¬ 

tion, there is often a variation amounting to one tooth on the twist 
wheel between the negative and positive side of a double tin roller 

frame with one roller “ negatively driven. It must also be borne in 

mind that there is a considerable amount of stretch in some of the 
later processes, e.g.y winding, reeling, and gassing. In any case, 

when a frame is changed, the twist should be checked on a twist counter 

very soon after starting up, as this also brings to light any possible 

error in the twist wheel. If one test shows a shortage of twist, another 
should be taken, as there is often a variation of 10 per cent, between 

one spindle and another. 

A good average multiplier (V'^counts x multiplier — turns per inch) 

is 4*2 for two-fold warps, 3-cord sewings, and preparing 4 and 6*cord 

sewings. From this basis the following general rules will enable a 

fairly good idea to be formed of prevailing practice :— 

1. Coarser counts require a higher multiplier. 
2. Si.K-cord finishing has a slightly low'er multiplier than 4-cord 

finishing. 

3. In sewings, the finishing multiplier is higher than the preparing 
multiplier. 

4. In crochet, the finishing multiplier is lower than the preparing 

multiplier. 

5. Nettings have a comparatively low finishing twist, as the product 
must be pliable. 
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NOTES ON MODERN RING DOUBLING 

Principles which should be observed in any doubling^ process are: 
uniformity of tension; facility to obtain any desired elongation; 
regularity of twist; facility to obtain any desired twist; cleanliness. 

The ring doubling frame has largely superseded the flyer and 
twiner frames on account of its increased productive capacity, and 
the following remarks concern only this method of doubling. The 
yarn to be doubled may be in the form of cop, ring bobbin, winders 
bobbin, ply bobbin, single or ply cheese, or beam, and is placed in a 
suitable creel from which it traverses around rollers to a guide eye, 
thence through the traveller to the doubled yarn bobbin. 

The Creel.—The creel is a more important adjunct than is 
generally imagined, for through maladjustment of this part cork¬ 
screwed yarn can easily be produced. The important point is that all 
the threads should be at the same tension. This is not easy of accom¬ 
plishment when doubling from single-end bobbins or cheeses, owing 
to the relative weights of yarn to bobbin or centre giving varying 
tensions in the yarn between full and empty bobbin or cheese. 

The tension in the thread as it is pulled off depends on two factors: 
(1) the effective radius at which the tension is applied in rotating 
the bobbin ; and (2) the friction of the creel peg in its bearing, which 
is determined by the w'eight of bobbin and of yarn. The weight 
of yam decreases as the pulling-off radius decreases, and the two 
factors compensate to allow less variation of tension. However, there 
is a best weight of bobbin or centre for any svt of conditions, and this 
can be calculated so as to give optimum results. What should be done 
is to arrange the weights and radii of peg and empty package, and 
possibly shape and dimensions of bobbin, to give the best effect upon 
evenness of tension. Better tension may be obtained by using a 
cheese-shaped bobbin {i.e., with cone ends) similar to a roving bobbin. 

Some of the troubles with creels are : bobbins sticking on the pegs; 
bobbins overrunning; threads fouling each other ; threads breaking 
without causing the doubled thread to break; stoppage of frame for 
creeling; waste on bobbins, or yarn left on bobbins. 

The beam creel has, on the whole, perhaps fewer faults than the 
porcupine creel, but it has one or two which do not apply to the latter 
creel. The beam must be perfectly level, otherwi.se the amount of 
yam being delivered will vary at the different parts of the beam. 
This has to be particularly watched at the positions near the flanges. 
Then, again, when an end breaks between the beam and the rollers, 
a lapper is formed on the beam and a certain amount of skill is 
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required in cutting off the lapjicr and repairing same. The method 
of doubling from beams is cheaper than from bobbins, owing to the 
larger amount of yarn handled at one operation, and there being no 
bobbin pieces and less waste. Of course, there is the extra cost of 
beaming to offset this reduced cost. 

Rollers.—The yarn is drawn from the beam or bobbins by rollers, 
and some attention should be given to these rollers to ensure the 
take-off being as positive as possible. The weight of the top roller 
and the arc of contact the yarn makes with the rollers are important 
points—so much so that the system of three lines of rollers is gaining 
in favour. In this method the yarn is passed under the front and back 
bottom rollers, and over the top roller, so that the latter tends to be 
pulled between the other two, this resulting in a very efficient take-off. 

With the two-line system there are numerous methods of threading 
the yarn, each claiming some particular advantage; but there is one 
kind of yarn which, perhaps, needs special mention—namely, very 
hard-twisted yarn. If this is threaded so as to pass from the top roller 
to the lappet, it runs off the roller into the roller neck when the frame 
is stopped, resulting in dirty and faulty yarn. As a consequence, it is 
usual to thread the yarn so that it passes from the bottom roller to the 
lappet. But even so there is often trouble from the same cause. 
This trouble is eliminated with the three-line system. Another 
point which often escapes notice is the fact that knots, especially in 
the cabling process, frequently 'wedge between the rollers in the 
two-line .system, and cause the yarn to be over-twisted to such an 
extent that it cither breaks or produces sufficient tension to pull the 
knot through the rollers. This fault is very easily overcome by the 
use of knurled or fluted bottom rollers, or by the three-line roller 

system. 
Wet Doubling. —The troughs should be arranged so that the 

water which drops off the rollers should drop ba<‘k into the trough 
and not on to the roller beam and then on to the bands, with deleterious 
results. The glass rods should always be partly or wholly immersed 
in the water, preferably the latter, as in the former case it often 
happens that the water in the trough becomes rather low, and the 
yam does not touch the water. Hence the yarn is dry-doubled instead 
of wet-doubled, and when mixed wdth wet-doubled yarn subsequently 
very serious results ensue. 

Rings and Travellers.—-The number of shapes and types of 
travellers which have been patented and used is legion. Most of 
these, though, have cither l)een discarded or gone into disuse in 
favour of the standard ear-shaped or C-shaped types. 
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The travellers appear to vary slightly in hardness, and this is 
probably the cause of the variation in wear, and the consequent 
variation in tension, due to the difference in the amount of friction. 

The yarn is led from the lappet-guide under the traveller on to the 
bobbin. As the bobbin rotates, the traveller is pulled round in the 
same direction by the yarn. The rapid revolutions cause the traveller 
to fly outwards and exert a pressure against the ring. The friction 
set up by moving the traveller round the ring is thus greater the 
heavier the traveller, or the greater the number of revolutions per 
minute. This friction has to be overcome by the tangential com¬ 
ponent of the tension in the yarn. It will be seen, therefore, that 
since the tangential force required is the same for full and empty 
bobbins, the tension in the yarn will have to be much greater when 
doubling on to the empty bobbin. One fact whieh counterbalances 
this defect, however, is that the rings are usually lubricated at the 
beginning of a sett, and this reduces the friction of the traveller and 
ring, and hence reduces the tension in the yarn, making it approximate 
to the tension on a full bobbin. 

The indefinite method of lubricating the rings is certainly a factor 
in the variation of tension of the different threads during doubling, 
and should therefore be given more consideration than is generally 
the case. Another point in this connection which is worthy of con¬ 
sideration is the consistency of the lubricant for winter and summer 
conditions, requiring to be more viscous in summer than in winter. 

Traveller Tension Testing.—One of the most important points 
in cabling is to double yarns from all spindles at the same tension, so 
that when the yarns from the different spindles arc subsequently used 
collectively, each thread takes its due proportion of stress. If the 
component threads are not doubled at uniform tension, corkscrewed 
yarn will result in cabling. With ring-and-traveller method perfection 
in this respect is well-nigh impossible, but it should be the aim of 
every manager to attain as nearly as possible to the desired state. To 
this end it is desirable that the relative tensions should be tested, 
and it is not very difficult to institute a simple expedient for testing 
the tensions of the yarns on the different spindles. The rings them¬ 
selves vary in frictional resistance, and it is found in practice that 
different rings require different weights of travellers. This causes 
endless trouble and tedious testing, but it is .suggested that it is well 
worth carrying out to obtain optimum results. 

Plate Washing.~It is necessary to wash the rings and plates 
p)eriodically to rid them of the dirty grease and foreign matter, 
especially when wet-doubling. There are several methods which 
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present themselves for consideration, the simplest being a bath of 
water and soap heated with steam. A recent innovation is the 
MeynalTs burnishing machine. Another method depends on dis¬ 
solving the grease by a heavy vapour, then recovering the grease. 
It is found, however, that the grease after recovery is hardly fit for 
use on ring plates. 

Ring Sections.—Recently there have come into use rings of 
different sections, notably the deep-sectioned ring, both plain and 
grooved. These naturally necessitate different travellers. The 
grooved ring is supposed to retain the grease, .so that it is used as 
required. But it is very questionable whether this is as good as 
the plain sectioned ring. Apparently the rings become dirtier 
with the grooved ring than with the plain ring. Again, it is observed 
that with plain rings the grease, if of proper consistency, is retained 
near the toj) of the traveller for a very long time—practically until 
the time for re-greasing—so that, on the whole, plain sectioned rings 
are preferred. 

Another type of ring is grooved, and a hole drilled from the front 
of the ring to enter the groove. A felt pad is inserted in the front of 
the plate, so that when the ])ad is oiled the oil percolates through the 
hole to the groove, and thence to the traveller. This appears to be 
promising if an oil can be obtained with the same lubricating 
properties as grease. 

Driving of Spindles.—Ring doubling frame spindles are usually 
of the self-contained type, with the exception of the very heavy 
doubling frames, where a plain spindle, supported by bolster and 
footstep, is used. 

The general method of driving is by cither tubular or solid cotton 
band from one or two tin rollers, the latter being more usual, since it 
allow's of a 4 to 6 in. narrower frame, and less trouble due to 
bands coming off the spindle wharves. There is, however, a slight 
loss of twist on the negatively driven side. 

Wet-doubling causes a lot of trouble with the bands, owing to the 
water being thrown on to the bands from the rotating yarn, and in 
many cases water running from the troughs on to the bands. This 
causes the bands to contract, and ultimately to break. Tubular 
bands treated with cutch dye have been found to be advantageous, 
as also have solid bands treated with rubber latex. The rubber also 
gives a better grip, and hence a more efficient drive. Tape driving 
is rapidly gaining favour. The u.sc of one tin roller and a jockey 
pulley allows of a constant tension of driving tape. This tension, 
being governed by the weighted jockey pulley, removes the danger of 
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bands being put on too tightly, with resulting heavy wear of bearingjs 
and high power consumption. Owing to the long life of tapes, the 
cost is less than that of bands, and since fewer spindles are stopped, 
due to fewer tape breakages, the efficiency of the frame is increased. 

On light doubling frames one tape drives two spindles on each side, 
while on heavy frames one tape drives only one spindle on each side. 
Wherever possible the latter method should be adopted, owing to the 
more efficient drive. 

Wrong Foldings.—It is suggested that whenever plied yarns are 
being doubled the same number of ends should be run on the ply 
winder, e.g., if a five-fold yarn is to be doubled from ply-wound 
cheeses, the cheeses should be five-ply cheeses, and not one three-ply 
and one two-ply cheese. The latter make for wrong foldings in the 
doubled yarn. 

Specifications.—The modern tendency is to ask for yams to be 
supplied to some particular specification. In a doubled yam the 
particulars specified are resultant count, folding, strength, twists, 
and elongation at a certain load or at break. The testing machines 
required for these arc : balance, twist tester, strength-testing machine, 
with or without autographic recording device. The maximum strength 
depends naturally upon the type of fibre, but as regards doubling, 
it depends upon the absolute uniformity of length of single yams 
per unit length of doubled yarn. The elongation is determined by 
the weight of traveller and the tension of any subsequent of>eration, 
such as winding, etc. 

THE MANUFACTURE OF SEWING COTTON 

Threads.—Sewing cotton may consist of 3, 4, 6, or even more 
yams of counts, ranging from about 16’s to 130’s. Three or four fold 
yams which may not be combed are usually one-throw, in which 
folding twist is in the opposite direction to the singles. Six-fold 
thread is cable-laid; the singles are doubled in the same direction, 
and the three doubled threads arc then twisted in the opposite direction. 
The threads are usually knotle.ss or free from bunch knots. 

Doubling.—The yarn is usually multiple-wound on the stop- 
motion doubling winding machine, and wet-doubled on the English 
or Scotch type of ring doubler, or in some cases still on the flyer 
frame. If the thread is to be cabled, it is then again wound on a 
doubler winding machine—this .system giving more even tension 
of the components and avoiding bunch knots—but it may be put 
singly in the creel of the twister. In some cases, it is wound on to 
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beams, and it may have been passed through a clearing frame. The 
thread is then again twisted on a suitable rung or flyer twister. The 
cord is then reeled into 54-in. hanks and linked together to form a 
continuous chain, or it may be wound on warpers’ bobbins and made 
into a chain warp on a chaining and linking machine. 

Bleaching and Dyeing.—The chain may be kier-boiled with 
caustic soda, and then washed and plaited into a cistern and 
chemicked with bleaching powder solution. It is then soured, washed, 
and again soured and washed. The whole process may then be 
repeated. The thread is then hydro-extracted and treated in wash 
stocks with hot soap solution, after which it is blued if required white, 
and again hydro-extracted. If the thread is to be dyed, the bleaching 
process may be shortened. The dyeing is carried out in dye-vats. The 
final processes are stove drydng and cooling. 

Polishing.—The threads may ])e polished in hanks, warps, 
beams, or from bobbin to bobbin. The thread is drawn by squeezing 
rollers through the polishing mixture or size of various composition, 
usually chiefly farina, paraffin wax, and olive oil soap, which also 
increases the weight of the threads. The fibres arc laid by brushes, 
and the contact is adjustable. In Ijobbin-to-bobbin machines 
the thread is drawn through flannel-covered drawing-off rollers, 
whose speed can be adjusted to control the tension. 

Spooling or Balling.—Automatic spooling machines are used 
where there is continuous production of one size of thread wound with 
a certain length on one spool. The empty spools arc fed automatically 
to the spindles, and winding commences. When full, the winding 
stops, the spools are nicked and the thread caught, and the spools 
automatically doffed. On semi-automatic machines a full-stop 
motion is fitted. Different counts or shapes can be wound on each 
head. The attendant has to start the winding, nick the spool, and 
fasten the thread. The spools are then ticketed and parcelled in 
dozens. 

For balling, fully or semi-automatic machines may be used. The 
Baines fully automatic winds any predetermined shape and length 
of ball, places a ticket in place, and holds it until the edges are covered, 
stops, cuts and secures the end, and recommences winding. For small 
quantities the semi-automatic would be used. 
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THE MAKING OF FANCY YARNS 

Fancy yarn, otherwise known as novelty or effect yam, 
may be described as any single or folded yam possessing features 
which are specifically distinct from the ordinary commercial yarn, 
where uniformity in colour, thickness, twist, strength, and elasticity 
are the important features. Some yarn possessing these normal 
features may be, however, described as fancy yarn, if it is formed 
from different kinds of fibre or yam, or similar fibre or yarn of different 
colours. The production of fancy yarn for the ornamentation of cloth, 
for knitted goods, or for general decorative purposes has increased 
considerably in recent years, but there is still a very wide field open 
for exploitation. 

The more common fancy yarns now in use may be classified as 
follows :— 

1. Spiral or Corkscrew Yarn. 
'1. Covered Yarn. 
3. Snarl Yarn. 
4. Loop Yarn. 
"). Slab and Flake Yarn. 
G. Knop or Spot or Bead Yarn. 
7. Chain or Gimp Yarn. 

These may all be classed under two main types. In the first, 
which includes 1, 2, 3, 4, and 7, the essential feature in construction 
is the combination, by twist, of yarns of varying count, twist, character, 
and length, and in the second, which includes 5 and 6, the employment 
of intermittent or variable delivery speed, though this is not e.ssential 
in making 6, as an oscillating guide, operated on the lines shown 
in Fig. 6, may be employed instead of an intermittent feed. 

Besides the classes of fancy yarn just enumerated, very many 
others, ranging from slight variations from yarn of normal construc¬ 
tion to elaborate combinations of several types, are produced. In 
addition to these, there arc other types of yarn made which may be 
described as fancy yarn, such as chenille, printed yarn, etc. 

As in general the strength of a fancy yarn is dependent on the 
strength of the ground yam, it is obviously imj^ortant that this shall 
have the nece.ssary strength, etc., to resist breakage. For this reason 
two singles are frequently employed to form the ground thread. In 
addition to serving this purpo.se, the yarn forming the ground .should, 
as far as possible, contribute to the ])roduction of effect, and to the 
formation of a resultant yarn which will pass satisfactorily through 
subsequent processes. 
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The effect yarn should be selected primarily for effect, but considera¬ 
tion should also be given to the relative character of the ground and 
the material employed i?or effect, so as to facilitate satisfactory 
processing, and so that maximum effect, together with utility, is 
obtained. 

To ensure the satisfactory formation of some types of fancy yarns, 
or their successful passage through manufacturing or finishing 
processes, it may be necessary to introduce a binding or tie thread. 
In such a case, the tie yarn may either be introduced at the final 
twisting operation in the making of the fancy yarn, or in a subsequent 
operation, so as to avoid interference with the proper construction 
of the yarn. The binding thread may be so used as to add its strength 
to that of the ground thread. 

The methods by which fancy yarns are produced vary widely. 
Some of them can be made on ordinary spinning or doubling machines. 
without any alteration, and some by slight modification of the rollers 
or the roller driving: the yarns so produced can bi‘ made relatively 
cheaply. In making many of these yarns, it is. however, necessary 
to employ a special type of ma<'hine known as a “ fancy " doubler. 
Such machines vary in construction, some being built to produce 
those yarns in which no drafting action is lequired. and others in 
which every type of yarn enumerated can be produced. In the former 
ca.se, two separate pairs of rollers, mounted at different heights, for 
convenience, are often employed, provision being made for a very 
wide range of twist, and for variable or intermittent speed of one pair 
of rollers. In the latter case, two or more pairs of rollers are mounted 
close together on a roller beam, giving fac ilities for the drafting of 
suitable material, in addition to providing almost unlimited facility 
for variation of twist and delivery, as shown in Fig. 2, In both cases, 
suitable stationary or oscillating guide bars for the yarn may be 
employed. 

Fancy yarns made on a spinning machine are usually produced by 
varying the draft in the drawing rollers from no draft to the normal 
amount or, in some <ases, to an amount in excess of the normal. 
The draft may vary gradually bctw’cen two extremes to produce a 
yarn with corresponding changes in thickness, or the draft may 
change suddenly to produce more clearly defined changes in thickness. 

A single yarn of variable thickness can be produced by driving the 
back and middle rollers at a variable speed, as by eccentric wheels, 

and a single slub, by any means which will give occasional accelerated 
motion to the back and middle rollers, but in both cases the amount 
of variation in thickness, and the spacing of the thick or thin places, 
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will be governed by the general conditions in the spinning machine. 
In addition, for some purposes, single yarn which is as irregular as 
possible is produced on a spinning machine, without any mechanical 
alterations. In this case the irregularity may result from the character 

12 3 4 5 5 
Fk;. 1 (half actual size). 

of the material, the methofl of ])rcparati<in of tlio rovings, and the 
roller settings. 

Spiral or Corkscrew Yarn is shown at (>, Fig. 1. It may 
be produced in a variety of ways, some of which are as follows: 

(a) By twi.sting together yarns of different count. 
(d) By twi.sting together yams of varying twist. 
(^r) By twisting together yarns of opposite twist. 
(d) By twisting together yarns of unequal delivery. 

(e) By twisting together yarns of different character. 

If coloured yarn is employed, the prominence of the spiral may lx; 
accentuated or reduced. 

Within reasonable limits all these yarns except (d) may be produced 
fairly successfully on an ordinary doubling frame, without any 
special provision, and (r/), within limits, may be produced on a 
similar machine fairly successfully if suitable top rollers, such as 
grooved rollers, are employed. The use of two lines of delivery rollers 
and a fixed g^ide bar, shown in Fig. 3, is, however, advantageous, 
as it ensures more satisfactory control of the material, and permits 
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the satisfactory folding of yarns of more widely varying character 
than otherwise. In the production of such yam it is frequently ad¬ 
visable to wind the singles on to separate bobbins or cheeses, on 
account of difficulties which may arise in doubler winding yams 
varying in count, twist, and character. 

Particulars of methods of production piay be as follows {Note,— 
T.W.=twist-way twist, i.c., anti-clockvrise or in doubling parlance 

right direction of twist; W.W.=weft-way twist or reverse]:— 

(a) Assuming 9’s T.W. (9 t.p.in.. f.c., 3\/counts) and 36’s T.W. 

(18 t.p.in., i.e., 3 s'^counts) are folded with 9 t.p.in. W.W. In the 
folded yam the 36’s retains 9 t.p.in. T.W., whilst the 9’s is left devoid 

a 

I 
Fig. 2. 

of original twist, causing it to form a spiral round the 36's on account 
of its thickness and softness, and also, because its lack of twist will 
cause it to stretch and lengthen when delivered from the rollers and 
wind slackly round the 36’s, though both are delivered from the same 
rollers. _ 

(^) If two singles of 16’s T.W., one 10 t.p.in., i.e., 2-5\/counts, 

and the other 20 t.p.in., t.e., 5 \Vounts, are twisted together with 
10 t.p.in. W.W., a spiral yarn will be produced, as the softer twisted 
single will have all its original twist removed, causing it to become 
very soft and thick and to lengthen and stretch w'hen delivered, and 
form a spiral round the other which is harder, as half the original 
twist remains in it. 

(e) If a 20’s T.W. spun single and a 20’s W.W. spun single are 
folded together in either direction so that one of the singles is left 
almost devoid of original twist, the other will be harder twisted to a 
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corresponding amount. The result will be that one single will 
contract and become harder, whilst the other will extend, due to the 
removal of twist, and will become softer, and stretch, causing it to 
wind slackly round the other and form a spiral yarn. 

(d) If two singles which are similar in every feature are delivered 
at different speeds and twisted together, a spiral yarn will be formed, 
as the single which is delivered at the higher speed will wind slackly 
round the tighter single. The prominence and pitch of the spiral 
will be affected by the amount of twist inserted in folding and the 
relative length of each single delivered. 

O 

Fir;. :b Fifi. 4. 

(e) If tw^o singles of approximately equal thickness, made from 
material of widely differing characteristicj,, such as cotton and linen, 
cotton and filament artificial .silk, cotton and worsted, or other suitable 
combinations are tw'isted together, a spiral effect yarn may be pro¬ 
duced. This w'ill occur, although both yarns are delivered at the 
same speed, on account of the difference.s in the stiffness or rigidity 
of the yarns. In such combinations, the thickness, amount and 
direction of twist, and the character of the singles employed need 
to be carefully determined to produce a yarn of utility with the desired 
characteristics. 

As the slackly wound yarn in a spiral yarn contributes little or 
nothing to the available strength of the finished yarn, it is essential 
that the tighter or ground yarn in the finished thread should have 
adequate strength, and be .suitable in other ways for its ultimate 
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purpose. On this account, the amount of twist remaining in a single 
ground yarn needs to be carefully considered in producing many of 
the twofold spiral yarns. 

In producing spiral folded yarn, the prominence of the spiral can 
be widely varied, not only by the methods indicated, but by a com- ^ 
bination of such methods. For example, if 4‘s single cotton, 6 t.p.in. 

T.W., ?.<?., .SN^counts, and 25’s single cotton with 15 t.p.in. W.W., 

i.e., sVcounts, arc folded together with 6 t.p.in. W.W., the former 
having a delivery speed one and a half times that of the latter, a much 
more pronounced spiral yarn would be produced than if two singles, 
similar in every respect, but respectively delivered at the speed 
indicated, were used. 

Covered Yarn.—This yarn is merely a variation of a spiral yarn, 
in which the ground yarn is almost, or completely, covered by a yarn 
coiling round it. It can be produced l)y the arrangement shown in 
Fig. 3 if yarns of suitable character, thickness, and twist are used, 
the correct relative speed of delivery of ground and covering yarn are 
determined, and the amount of twist used in the folding is suitably 
arranged. 

Semi-covered Yarn. —This yarn can be produced in the same way 
as the covered yarn, except that the execs'^ speed of the coiling yarn 
over ground yarn is reduced, and the bar guide under which it passes 
is oscillated. The movement of the bar in a downward direction is 
so much less than the ground yarn that the roiling yarn completely 
covers it during this jieriod, whilst during the rise of the bar a spiral 
length of yarn is formed. 

Snarl Yarn.—This type of yarn, shown at 1, Fig. 1, may be pro¬ 
duced by inserting twist of an adequate amount, and in the proper 
direction, into two yarns delivered at widely varying speeds, providing 
the material employed to form the snarl is suitable in character and 
in the amount and direc tion of twist, and is delivered at the necessary' 
speed. An arrangement of rollers, etc., which may be employed 
for producing this type of yarn is shown in Fig. 4. 

A snarl yarn made from cotton yarns may be produced by twisting 
together weft-way, two single twist-way yarns, and delivering a 
weft-way, hard twisted single at about Iwdce the speed of the two 
singles forming the ground. As the yarns are delivered from the 
rollers, the folding twist will operate to form a normally constructed 
ground yarn, whibst adding twist to the slackly delivered yarn, 
causing it to become very highly twisted so that it readily forms a 
snarl. The amount of twist in the singles employed, the count of the 
singles, the relative rate of delivery of the ground yarn and the yam 

*4 
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fyemmg the war!, and the amomt ^ pat in during the 
are all iiiterreiated, and must be taken i«to account in the makillg of 
snarl yam. This type of yam cannot only be produced from cotton, 
but from hlament artificial silk, spun artificial staple silk, and worsted 
yam, or any of these in combination, provided fhat the correct relative 
length of each is delivered and yarns of suitable count and twist are 
employed. 

I^QOp Yarn.~-Loop yarn, shown at 5, Fig. 1, may also be produced 
by the arrangement in Fig. 4 if fairly stiff yarn with suitable twist 
is employed to form the loop. The conditions for the production 
of this yarn vary so little from those required for a cotton snarl yam 
that the mere substitution of a fairly stiff yarn, such as mohair, for 
the cotton yarn forming the snarl will often produce it, as the excess 
length of the mohair yarn will form a loop, whereas the cotton yarn 
l)eing very much softer will form a snarl. This type of yarn can also 
be produced by employing filament artificial silk or worsted yarn to 
form the loop, providing the length of such yarn delivered, the thick¬ 
ness, and the amount and direction of twist are suitable, and the 
ampupt and direction of twist in the folding arc correct. The size and 
fipequency of the loops will vary with the relative rate of delivery of 
tfee ground yam and the yam forming the loop, and by the character, 
COtlPt, and twist in the yarns employed, as well as by the folding twist. 
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YrTH.—Kaop ar bead yam, shown at No. 3, Fig. 1, may 
be Com^ by the use of two pairs of rollers and a fixed or moving guide 
for dxe yam forming the knop. An arrangement of rollers for pro¬ 
ducing this type of yarn is shown in Fig. 3. Intt^rmittent delivery of 
the ground yarn from the second line of rollers may be obtained by 
means of a spaced pinion, or by either of the alternative arrangements 
for driving the second line of rollers shown in Figs 5 and 7. 

In using a fixed guide for the knopping thread, a spaced wheel, or 
the mechanism shown in Figs. 5 and 7, may be employed to drive the 
second line of rollers, the rate of delivery from the front line being 
slightly in excess of that of the second line. The intermittent delivery 

of the ground yarn causes the knopping yarn, which is continuously 
delivered and passed under the fixed guide, to wind in a bead or knop 
at intervals on the ground yarn. 

An alternative method is to have similar threading of the yarns, 
as in Fig. 3, but to deliver both yarns continuously. The knopping 
yarn, which is delivered at a slightly higher rate than the ground yarn, 
is passed underneath a bar to which is imparted an up and down 
motion derived from a cam, as shown in Fig. h. The movement of 
the bar, which should be in contact with the ground yarn, should, 
during its descent, be equal to that of the ground yarn; so that it will 
guide the yarn on at the same point during this period, and form a 
bead or knop, whilst during the ascent of the bar. a folded yarn of 
approximately normal features will be formed. In either method a 
double knop may be formed by the use of two bars, each controlling 
a separate yarn. 

This type of yarn may be made from cotton, filament artificial silk, 
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spun staple artificial silk, or worsted, if the count of the yarns, the 
amount and direction of twist in the single and the folding, and other 
particulars, such as rate of delivery, are satisfactorily arranged. The 
size of the knops and the spacing between them will, if intermittent 
delivery of the ground yarn is employed, be affected by the length of 
yarn delivered between each dwell of the ground yarn, and the amount 
of dwell, and in the other method by the length of sweep of the bar. 

The first method is more suitable for making fine knop yarns, though 
the production is low as compared with the second method, whi<h 
will permit greater intervals between the knops. and is more suitalde 
for the coarser and stronger yarns. 

Slub Yarn.—Flake or slub folded yarn, shown at No. 4, Fig. 1, 
can be produced by an arrangement of rollers as shown in Fig. 7. 
When two .separate ends arc employed to form the ground yam, the 
slub should emerge from the front rollers between tlu*m. If grooved 
top rollers are employed in the second line, the ground ends should l>e 
brought through the grooves, as they help to control the soft material as 
it is subjected to the drafting action between the middle and front pairs. 

The intermittent movement of the second line of rollers necessary 
to produce this type of yarn may be obtained in several ways; (a) by 
an ordinary spaced pinion; {b) by a crank drive arrangement shown 
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in Fig. 5; {c) by a cam drive arrangement, as shown in Fig. 7, or 
by a combination of driving, as shown in Fig. 0. 

By employing an arrangement of driving on the lines shown in 
Fig. 9, a continuous but very slow speed drive to the second roller 
can be obtained, so that the thick material is drafted, and the 
accelerated speed necessary to deliver a thick undrawn piece of 
.slabbing obtained from a cam. Arrangements {a), (b), (c), will 
produce a detached slub, unless the dwell in the second line is too 
brief to allow the thick material to be entirely detached by the drafting 
action of the front rollers. Much less difficulty is experienced in 
producing and processing the type of yarn in which the thick material 
is not entirely detached, as the trouble arising from inadequate 
binding of the detached ends cf the thick material is avoided. 

The thickness and frequency of the thick portions will be affected 
by the thickness of the material employed, the length fed, and the 
relative speed of front to second line of rollers when the thick material 
is being delivered. 

Chain or Gimp Yarn, shown at 2, Fig. 1, may be produced by 
twisting together a fine and a coarse yarn, as previously indicated, 
to form a prominent spiral yarn, and subsequently twisting the 
yarn thus formed with another fine yarn, the twist in the second 
doubling being opposite to the twist in the spiral yarn. 

To prcKluce this type of yarn, an arrangement such as shown in 
Figs. 3 or 4 may be employed, the coarse yarn in the first folding 
being delivered at about twdee the .speed of the ground and forming a 
pronounced spiral yarn. The thickness, twi.st, and character of the 
two yarns employed, and the relative length of each delivered, as 
well as the amount of folding twi.st, must be regulated so that the 
thick yarn is just taken up and coiled regularly on the ground yarn. 

If a spiral yarn made, as just de.scribed, from two single 60’s T.W. 
cotton, and 4’s T.W. cotton with 12 t.p.in. W.W. is folded with 
two single 6()’s with 6 t.p.in. T.W. and both delivered at the .same 
speed, a chain or gimp yarn will be prodiued. 

Intermittent Chain Yarn, which is a variation of the above, 
can be produced under similar conditions, except that motion is 
given to the bar, Fig. 2, under which the coarse end in the first 
operation is pa.sscd. If the movement of the bar. operated as sho^vn 
in Fig. 6, is such that during its descent it moves somewhat slower 
than the ground yarn, the coarse yarn will be laid in a close spiral, 
whilst during its ascent it will be laid in an open spiral. A subsequent 
folding with a fine yarn, as de.scribed above, will produce an 
intermittent or variable chain yarn. 
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YARN COUNTING OR NUMBERING SYSTEMS 

In all classes of yarns it is necessary to have a system of numbering, 
by which the difl'erent sizes or thicknesses of the threads may be 
designated, and to provide a means of calculating the quantities ol 
yarns required in manufacturing processes. There is a great variety in 
the yarn numbering systems in use in different districts, not only hi 
respect of different fibres, but also in respect of the same fibre. AH 
systems, however, fall into one of two distinct classes, viz.—(1) Fixed 
weight systems and (2) fixed length systems. In the first of these, the 
count is determined by the length in yards contained in a given weight; 
generally stated as the number of hanks or leas of a given length 
contained in a fixed weight, so that coarse (thick) yarns have low numbers, 
and the finer or thinner the yarn the higher the number. In the second 
or fixed length system the count is determined by the weight of a fixed 
length of yarn, and the finer the yarn the hwer the number or count. 

Cotton Yam.—The hank is 840 yds., and the number of such 
hanks in 1 lb. avoirdupois is the count of the yarn. Thus, 20 x B40~ 
16,800 yds. in 1 lb. =20’s counts. In folded cotton yarns the number 
of threads twisted together is indicated along with the count of the 
original singles. Thus, 2/40’s means that two threads of 40’s are 
twisted together, and the resultant count is 20*s. 

Very coarse cotton yarn below I’s is called bumj^yarn, and the counts 
are reckoned by the number of yards contained in 1 oz. avoirdupois. 

Continental SyUem.—The hank is lOtKl metres (1093 yds.), and the 
number of hanks in i kilogram is the count. 

International Metric System,—The hank is 1000 metres, and the 
number of hanks in 1 kilogram is the count. Note,—This system of 
yarn numljering is also applicable to all other fibres. 

Worsted Yarn.—The hank is 560 yds., and the number of such 
hanks in 1 lb. is the count of the yarn. 

'Woollen Yarn.—Aberdeen Scale.—The spindle is 14,400 yds., and 
the number of pounds a spindle weighs is the count of the yarn. No. 
I’s, or ** 1 lb. yarn,” is 14,400 yds. to the pound. 

Alloa Scale.—Also used in Stirling. Kilmarnock, and elsewhere. 
The cut is 240 yds. 48 cuts = 11,620 yds. make a spindle. The 
number of such spindles in 24 lbs. is the count of the yarn. 

American Cut.—The cut is 300 yds., and the number of cuts in 1 lb. 
is the count. 

Afmrican Grain.—The weight in grains of 20 yds. is the count. 
American Run,—The run is 100 yds., and the number of runs in 

1 oz. is the count. 
Dewsbury Scale,—The yards per ounce indicates the counts. 
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QmktshUh 5’r<z/f.-^The cut is 300 yds., and the number of cuts in 
24 o** is the couU^t of the yarn. A sj^ndle is 48 cuts = 14,400 yds. A 
slip is 12 cuts. 

Halifax Rural District Seals.—The weight in drams of 80 yds. of 
yarn is the count. If 80 yds. of yarn weigh 10 dfatns, the yarn is 
W s counts, artd is spoken of as 10-dram yarn. 

Hawick Scale.—The cut is 300 yds., and the number of cuts irt 
20 oz. is the count of the yarn. A spindle is 48 cuts = 14,400 yds. A 

slip is 12 cuts. 
Leeds and HucUtersfield Scale.—The number of yards in 1 dram 

indicates the counts. Thus, 30*s skein wool means that 30 yds. will 
weigh 1 dram. 

West of England Scale.—The snap is 320 yds., and the number of 
snaps in 1 lb. is the count. 

Yorkshire Skein. —The skein is 1530 yds., and the number of skeins 
in 6 lbs. indicates the counts. Therefore I’s yarn will have 1536-r 6 
=256 yds. per lb., and an alternative method of counting would be to 
take the number of skeins of 256 yds. each in 1 lb. as the count, but 
seeing that there are 256 drams in 1 11)., then obviously the number of 
yards which weigh 1 dram also equals the count. 

Linen Yarn. — Wet Spun.—The banker lea is 3(X) yds., and the 
number of these in 1 lb. is the count of the yarn. A spindle is 48 leas 
= 14,400 yds. A bundle is 200 leas = 60,000 yds. 

Dry Spun,—The lea is 300 yds. ; 12 leas make 1 Irish or Scotch 
hank, and 4 hanks (48 leas) = 14,400 yds. = 1 spindle. The weight 
in 11)8. of 1 spindle (14,400 yds.) is the count. Thus if 14,400 yds. 

weigh 10 lbs., the grist or count of the yarn is 10*s. 
Jute and Heavy Flax Yams are reckoned on the same basis as 

given for dry spun linen. 
^ Hemp Yarn.—Fine hemp is reckoned on the same basis as linen 

(wet-spun), but coarser hemp, which constitutes the majority, is spun on 
the same system as jute. 

Ramie Yarn.—The hank is 1000 metres. The count is the 
number of hanks in 1 kilogram. 

Raw Silk. —Denier System.—Authorities differ considerably as to 
the length of the hank and the weight of a denier. We follow the 
rule of the London Silk Conditioning House, which is an acknowledged 
authority in all disputes. The hank is 400 French ells = 476 metres 
=520 yds. 533) deniers make 1 oz. avoirdupois. The number of 
denters that on^ such hank weighs is the count of the yarn. 

Dram The hank is 1000 yds., and the number of drams 

that such a hank weighs is the count of the yam. 
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Ounce System.—'T\\q hank is 1000 yds., and the number of hanks 
weighing 1 oz. is the count. Thus, if 30 hanks (30,000 yds.) weigh 
1 oz., the count is 30’s. 

Spun Silk is reckoned on the same basis as cotton in all single 
yarn, but in folded yarns the number of threads in the folded yarn is 
written after the actual count of the resultant yarn. Thus, 60/2 means 
that the yarn is actually 60's counts and is composed of two threads 
of finer counts. 

Union Yarns, composed of varying proportions of cotton and 
wool, are generally counted on the same basis as cotton yarns. The 
count is the number of hanks of 840 yds. each contained in 1 lb. 

Rayon Yarns.—The system of numbering silk and rayon yarns is 
that laid down by the Paris Conference in 1900. This .system is based 
on a unit length of 450 metres and a unit weight of 0*5 decigramirc. 
The denier counts is the weight in half-decigrammes of 450 metres 
of yarn. The equivalent counts in cotton, linen, and worsted are 
given below. 

By calculating the metric equivalents, a conversion dividend 
is found. The denier or counts is divided into 5315, used as a 

Silk and Rayon 
Denier. ('otton. Worst <‘d. Linen. 

30 177-2 265-7 496-0 
40 132-9 199-3 372-1 
50 106-3 159-4 297-6 
60 88-6 132-9 248-0 
70 75-9 113-9 212-6 ! 
80 66-4 99-6 186-0 
90 59-0 88-6 163-2 

100 53-2 79-7 148-8 
110 48-3 72-5 135-3 
120 44-3 66-4 124-0 
130 40-9 61-3 114-5 ! 
140 37-9 57-0 100 3 
150 35-4 53-2 99-2 
160 33-2 49-8 93-0 
170 31-3 46-9 ’ 87-5 
180 29-5 44-3 ’ 82-7 
200 1 26-6 39-9 74-4 
240 I 22-1 33-2 62-0 
280 19-0 28-5 53-2 

! 300 ; 17-7 26-6 49*6 
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YARN COUNTS CONVERSION FACTORS 

KNOWN 
MULTIPLIERS TO GIVE Et^UIVALENT COUNTS IN— 

COUNTS 
IN Cotton and 

Spun Silk Worsted Woollen 
(Yks, Skein) 

Woollen 
(West of 
England) 

Linen 
(Wet Spun) 

1 0 f> 2 1 1 4 
Cotton and 1 
Spun Silk or 

1-5 
or 

3 *281*25 
or 

2'62i5 ^
0

 
00

 

3 6 7 2 8 

Worsted 
a 

1 
IB 4 1 J 

or or or or 
•6667 2-1875 1-75 1 -8667 

•J o 1 rt 4 f! 4 
Woollen 1 

1 
T a 

(Yks. Skein) or 1 
•3048 

or 
•4571 

or 
•8 ! 

or 
•8534 

s 4 i n 1 1 n 
Woollen - ^ ■ ^ I 1 

l 6 
(W. of Engl’nd) or 

•381 
• or 
1 -.>714 

; or 
1*25 

or 
1-0667 

1 ^ 1 6 
Linen l 4 A 4 iir 

1 
(Wet Spun) or 

•3571 
i 

-5357 
or 

! M719 
or 

•9375 

constant. In similar manner constants for other yarns may be 
ascertained, hvo of the principal ones being as follows : — 

Cotton constant * - - - - 5315 
Worsted constant .... - 7972 
Linen constant ..... 14882 
Woollen (Yks. skeins) constant - - 17439 
Woollen (W. of England) constant - - 13952 

Artificial Silk Drawback.—For the declaration for drawback 
purposes of the artificial silk content of piece goods, artificial silk 
and cotton, the weight of cotton is to be ascertained as follows :— 

ITarf 

weight of warp in lb.* 
840 X count ot warp 

* Weight in lb. to two places of decimals. 
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H^e/t 
Picks per inch of cloth X actual reed 

width in inches X length of cloth in yards 

840 X count of weft 
= weight of weft in Ib.^ 

• * Weight in lb. to two places of decimals. 

The weight of artificial silk is to be ascertained in the same w'ay, the 
denier counts being normally converted to cotton counts by the use 
of the constant 5314. 

YARN COUNTS CONVERSION FACTORS 

1 KNOWN 
MULTIPLIKRS TO GIVE RQUIVAI.ENT COUNTS IN— 

COUNTS 

IN 
Raw Silk 

Artific'l Silk 
(Denier) 

Silk 
(Dram) 

Woollen 
(Sowerby 
Bridge) 

Woollen 
(U.S.A. 
Grain) 

Jute and 
Hemp 

Raw Silk 
Artihcial Silk 

(Denier) 
1 *0577 -CH146 *03169 •0032 

Silk 
(Dram) 17*333 1 

•2 
'1 
or 
-08 

A r> 
A 4 

or 
*54 

1 Ait 
or 

•05C3 

Woollen 
(Sow’by Bridge) 216*607 

:: 5 

or 
12*5 i 

1 6*8359 

4 S 
tt 4 

1 or 
1 -7031 

Woollen 
(U.S.A. Grain) 31*695 

« 4 i 
'A » 
or 

1-828 , 
•1463 1 

1 H 
1 T 5* 
or 

•1029 

Jute and Hemp 308*148 

ISO 

\ 

\ 17-TT# 1 

1 ^ * 
1 TTT 
1 or 
1 1-122 

1 7 fi 
. IIJ 

or 
9-7223 

1 

Example,—32’s Worsted = *'2 x f| = 70’s Woollen (Yorkshire Skem). 
20’s Silk (Dram)=20x 17-333 = 346*67 Raw Silk (Denier). 

VARN COUNTS CONVeRStON CONSTANTS 
The constants given below are not multipliers as in the preceding 

tables. 
To obtain equivalent counts, find the denominations of the known 

and unknown counts in the two headings. . The constant found at their 
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intersection, divided by the known counts, will give the equivalent 
counts in the other denominations. 

Thus, to convert 40*s Yorkshire Skein to Woollen (Sowerby Bridge) 
we have f^ =2’s Woollen. Again, 4’s Jute = = 12’s Linen. 

Raw Silk 
ArtificM Silk 

(Ocnier) 
Silk 

(Dram) 
Woollen 

(Sowerby 
Bridge) 

Woollen 
(U.S.A. 
Gr; in) 

Jute and 
Hemp 

Cotton and 
Spun Silk 

5315 304*8 24*38 iec-7 17*14 

Worsted 7972 457*1 36*57 2.:o 25*71 

Woollen 
(Yks. Skein) 

17439 1000 
i i 

80 ! 
1 

646*9 Sfi-iM 

Woollen 
(W. of Engl’nd) 13952 13867 64 437*5 45 

Linen 
' (Wet Spun) 14882 8533 68*26 466*7 48 

DIAMETERS OF WORSTED YARNS 

From Diameter of yarn in inches— v^Countsx l,A2r3. 

The figure against the counts gives the approximate numl)er of 
threads which, when laid side by side, will occupy 1 inch. 

C
ou

nt
s.
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o.
 o

f 
T
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. 

C
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nt
s.

 

_
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o.

 o
f 

T
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. 

C
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s 

N
o.
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f 
T
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1 

C
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N
o.
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f 
T
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ea
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. 

C
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nt
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N
o.

 o
f 

T
hr

ea
ds

. 

1 
1 

21*3 i 12 74 26 109 48 148 70 178 
2 30*1 13 77 28 113 50 151 72 181 
3 36*9 14 80 30 117 52 154 , 74 183 
4 42 6 15 82 32 120 54 157 76 186 
5 47-6 16 85 34 124 : 56 160 78 188 
6 52 2 17 88 36 128 58 163 80 191 
7 56*3 18 90 38 131 60 165 90 202 

* 8 60-2 19 93 40 135 62 168 100 213 
9 64*0 20 95 42 138 64 170 110 224 

10 67*4 22 100 44 141 66 173 120 234 
11 71 24 1 104 46 145 68 176 ••• ... 
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WEIGHTS OF COTTON YARN 

X lea=:Z20 yds. 

1 Lea. 2 Leas. 4 Leas. 7 Leas 

Counts. Oz. Dwt. Grs. Ot. Dwt. Grs. Oz. Dwt. Grs Oz Dwt. Grs. 

1 2 5 5 00 4J 1 7 25 9 2 14-50 16 0 0 00 
2 1 2 14-50 2 5 5-00 4i 1 7-25 8 0 0-00 
344 18-58 IJ 0 10-41 3 0 20-83 5 6 1-83 
4 4 1 7-25 1 2 14-50 2 6 6 00 4 0 0-00 
5 0 8 8-00 4 7 13-25 I4 5 23 75 3 3 15-50 
6 0 6 22-66 4 4 18 58 I4 0 10-41 24 3 0-91 
7 0 6 22-86 4 2 18-96 1 6 1393 2 5 6-00 
8 0 5 5-00 4 1 7-25 1 2 1450 2 0 04)0 
9 0 4 15-11 4 0 3 47 1 0 6-94 14 5 1-53 

10 0 4 4-00 0 8 8-00 4 7 13-25 14 1 19 75 
11 0 3 18-91 0 7 13-82 4 6 0 88 1 8 6-86 
12 0 3 11-33 0 6 22-66 4 4 18 58 1 6 1 83 
13 0 3 4-92 0 6 9 84' 4 3 16-94 1 4 4-96 
14 0 2 23-43 0 5 ia2-86; 4 2 18 96 1 2 14-50 
15 0 2 18-66 0 5 13 331 4 1 23-91 1 1 516 
16 0 2 14-50 0 5 5-00 ! 4 1 7 25 1 0 0 00 
17 0 2 10-82 0 4 21-65 ; 4 0 16-54 4 8 1-01 
18 0 2 7-55 0 4 15-11 I 4 0 3-47 4 7 2 14 
19 0 2 4-63 0 4 9 26 0 8 18'52 4 6 5 67 
20 0 2 2 00 0 4 4-00 0 8 8 00 4 5 11-25 
21 0 1 -23-62 0 3 23 24; 0 7 22 47 4 4 18 58 
22 0 1 21-45 0 3 18 -91 j 0 7 13 -81 4 4 3 43 
23 0 1 19-48 0 3 14-95 0 7 5-91 4 2 13-60 
24 0 1 17-66 0 3 11-33] 0 6 22 66 4 3 0-91 
25 0 1 16 00 0 3 8-00 0 6 16 00 4 2 13-25 
26 0 1 14-46 0 3 4 92 0 6 9 84 4 2 2 48 
27 0 1 13 -03 0 3 2-07 0 6 4 15 4 1 16 51 
28 0 1 11-71 0 2 23-43 0 5 -22-86 4 1 7-25 
29 0 1 10-48 0 2 20-96 0 5 17 93 4 0 22-63 
30 0 1 9-33 0 2 18-66 0 5 13 33 4 0 14-58 
31 0 1 8-26 0 2 16-51 0 5 9 03 4 0 7 05 
32 0 1 7 -25 0 2 14 50 0 5 5 00 4 0 0 00 
33 0 1 6-30 0 2 12-60 0 5 1-21 0 8 20 12 
34 0 1 5-41 0 2 10-82 0 4 21-65 0 8 13-88 
35 0 1 4-57 0 2 9 14 0 4 18-28 0 8 8-00 
36 0 1 3-78 0 2 7-55 0 4 15-11 0 8 2-44 
37 0 1 3-02 0 2 6-05 0 4 12 11 0 7 21-19 
38 0 1 2-31 0 2 4-63 0 4 9 26 0 7 16 21 
39 0 1 1-64 0 2 3-28 0 4 6 56 0 7 11-49 
40 0 1 1-00 0 2 2-00 0 4 4 00 0 7 7-00 
41 0 1 0-39 0 2 0-78 0 4 1-66 0 7 2-73 
42 0 0 23-80 0 1 23-62 0 3 23-24 0 6 22-66 
43 0 0 23-25 0 1 22-51 0 3 21-02 0 6 18-79 
44 0 0 22-72 0 1 21-45 0 3 18-91 0 6 15-09 
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WEIGHTS OF COTTON YARN— conid, 

X leii^xso yds. 

Oe, Dwt. 

0 0 1 
0 0 \ 
0 0 \ 
0 0 \ 
0 0 ! 
0 0 ! 
0 0 : 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Oz. Dwt. 

0 1 \ 
Oz Dwt. 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 2 
0 2 

Oz. Dwt. Grs. 

0 (> 11 55 
0 6 8*17 
0 6 4*93 
06 1*83 
0 5 22*86 
0 5 20*00 
0 5 17*2.5 
0 5 14*61 
0 5 12*07 
0 5 9*63 
0 5 7*27 
0 5 5*00 
0 5 2*81 
0 5 0*09 
0 4 22*64 
0 4 20*66 
0 4 18*75 
0 4 16*90 
0 4 15*11 
0 4 13*37 
O 4 11*69 
O 4 10*06 
0 4 8*48 
0 4 6*94 
0 4 5*45 
0 4 4-00 
0 4 2*59 
0 4 1*22 
0 3 23*89 
0 3 22 59 
0 3 21*33 
0 3 20*10 
0 3 18 91 
0 3 17*74 
0 3 16*61 
0 3 15*60 
0 3 14*42 
0 3 13 36 
0 3 12 3^ 
0 3 11^33 
0 3 10*36 
0 3 9*39 
0 3 8*46 
0 3 7*64 
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WEIGHTS OF COTTON YARN— 
Z IqB,szi2^ fds. 

1 Lea. 2 Leas. 4 Leas. 7Leas. 

Counts. Oz. Dwt. Grs. Oz. Dwt Grs. Oz. Dwt. Grs. Oz. Dwt. Qrs 
89 0 0 11-23 0 0 22-47 0 1 20-94 0 3 6-65 
90 0 0 11-11 0 0 22-2-2 0 1 20-44 0 3 578 
91 0 0 1099 0 0 21 -98 0 1 19-96 0 3 4-92 
92 0 0 10-87 0 0 21 74 0 1 19*48 0 3 4-08 
93 0 0 10-75 0 0 21-60 0 1 19*01 0 3 377 
94 0 0 10 64 0 0 -21-27 0 1 18 55 0 3 2*47 
95 0 0 10-62 0 0 21 05 0 1 18-10 0 3 1-68 
96 0 0 10-41 0 0 20-83 0 1 17-66 0 3 0-91 
97 0 0 10-31 0 0 20-62 0 1 17-24 0 3 0-16 
98 0 0 10-20 0 0 20*41 0 1 16 81 0 2 23-43 
99 0 0 10-10 0 0 20-20 0 1 16*40 0 2 2271 

100 0 0 19-00 0 0 20-00 0 1 16-00 0 2 22-00 
102 0 0 9-80 0 0 19*61 0 1 15*21 0 2 20-63 : 
104 0 0 9-61 0 0 19*23 0 1 14*46 0 2 19-30 1 
106 0 0 9-43 0 0 18-87 0 1 13-73 0 2 18-04 
108 0 0 9-26 0 0 18-52 0 1 13-04 0 2 16-81 1 
110 0 0 9-09 0 0 18-18 0 1 12-36 0 2 15-63 
112 0 0 8-93 0 0 17-86 0 1 11-71 0 2 14*60 
114 0 0 8-77 0 0 17-54 0 1 11 -09 0 2 13-40 
116 0 0 8-62 0 0 17*24 0 1 10-48 0 •2 12-34 
118 0 0 8-47 0 0 16-95 0 1 9-90 0 2 11-32 
120 0 0 8-33 0 0 16 66 0 1 9-33 0 2 10-33 
122 0 0 8-19 0 0 16-39 0 1 8-78 0 2 9-38 
124 0 0 8-06 0 0 16-13 0 1 8-26 0 2 8-45 
126 0 0 7-93 0 0 15-87 0 1 774 0 2 7*55 
128 0 0 7-81 0 0 15 62 0 1 7*25 0 2 6-69 
130 0 0 7*69 0 0 15-38 0 1 6-77 0 2 5-84 
140 0 0 714 0 0 14-28 0 1 4-57 0 2 2-00 
150 0 0 6-66 0 0 13 33 0 1 2-66 0 1 22-66 
160 0 0 6-26 0 0 12-60 0 1 1-00 0 1 1976 
170 0 0 5-88 0 0 11-76 0 0 23-53 0 1 17-18 
180 0 0 6-55 0 0 11-11 0 0 22-22 0 1 14-89 
190 0 0 6-26 0 0 10-52 0 0 21-06 0 1 12-84 
200 0 0 6-00 0 0 10-00 0 0 20-00 0 1 11-00 
210 0 0 4-76 0 0 9-52 0 0 19-06 0 1 0*33 
220 0 0 4-54 0 0 9*09 0 0 18-18 0 1 7*82 
230 0 0 4-35 0 1) 8-69 0 0 17-39 0 1 6-43 
240 0 0 4-16 0 0 8*33 0 0 16-66 0 1 5*16 
260 0 0 400 0 0 8-00 0 0 16-00 0 1 4-00 
m 0 0 3-84 0 0 7*69 0 0 15*88 0 1 2*92 
270 0 0 3-70 0 0 7-40 0 0 14*81 0 1 1-92 
280 0 0 3*57 0 0 7-14 0 0 14-28 0 1 1-00 

m 0 0 3-45 0 0 6-89 0 0 13-79 0 1 014 
m 0 0 3-38 0 0 6-66 0 0 13*33 0 0 23-33 



WRAPPING TABLE 
The following table shows the nearest count for the weight in grains 

of I lea. 
In many mills it is the practice to take the average of 4 or 7 leas in 

order to ascertain the counts. A better plan is to ascertain the counts 
of each lea separately and take the average. 

The count of cotton yarn is the number of hanks (840 yds.) to the 
lb. (7000 grs.). 

In testing for count the usual practice is to measure off 1 lea (120 
yds. or f hank) and to find the number of leas to \ lb., or 1000 grs., 

1000 
if 1 lea weighs 20 grs., then the count is—-—50. 

When the lea has been measured off on the wrap reel it is usual l>efore 
weighing it to test it for breaking strength on the lea strength tester. 

Grs. Counts. 1 Grs Counts, i Gis. Counts. ‘ ( ‘.rs. ; Counts. Grs. Counts. 

4 250 00 m 81*6*2 1 204 48*78 ‘285 34*78 44 22 72 

*i 235*29 12A 80 00 1 •20^ 48*14 ‘29 34*48 444 22-47 
‘222*22 ! i2i 78*42 21 47*62 29i 34 *18 ! 45 •22 22 
210 53 ; 76*92 2U 47*06 294; 33 89 ; 454 21*97 

5 20000 I m 75*46 214 46*51 29 i ' 33 GO 46 21*74 
190*48 74 07 21^ 45*98 30 33 33 464 21-50 

54 18T82 ni 72 72 *22 45*45 30i 32*78 i 47 21 27 
5S 173*91 : 14 71*43 22i 44*94 31 32 25 474 21-05 
6 106 67 I4i 70 16 •224 44*44 3U 31*74 48 20*83 

160 00 Hi 68*96 22i 43*94 32 31*25 484 20*62 
64 153*85 14J 67*78 ‘23 43*47 ,324 30*77 49 20*41 
6j 148*15 15 66 *66 ‘23i 42*10 33 30 30 494 20-20 

. 7 142*86 m 65*56 234 42*55 '334 29*85 50 20*00 
74 137*93 lol 64*51 ‘235 4*2*10 34. 29*41 504 19 80 
74 13:1 33 152 63*48 ‘24 4166 344 28*98 51 19*61 
7S 129 03 16 62*50 244 41**24 35 28*57 514 19*42 
8 1 1‘25 00 16i 61*72 244 40*81 1 354 28*17 52 19-23 
8i 121*21 jiei 60*60 ‘24| 40*40 36 27*77 524 19-05 
84 117*65 ! 16^ 59*70 25 40*00 1364 27*39 53 18*87 
8} 114*29 |17 58*82 •254 39*60 37 27*02 534 18-69 
9 111*11 il7i 57*96 254 39*21 374 26*66 54 18-52 
9i 108*11 H7i 67*14 25| 38*84 38 26*31 >544 18-35 
94 105 26 il7i 56*34 26 1 38*40 384 25*97 55 18*18 
91 ; 102*56 18 55*55 ‘264 1 38*10 39 26*64 554 18-02 

10 100*00 m 54*78 264 37-73 394 25*31 56 17-85 
104 97*56 184 54*05 2m 37*38 40 25*00 1564 17-69 
104 95*24 I8f 53*32 27- 37-03 404 24-69 57 17-54 
1(4 93*02 19 52*63 274 36-70 41 24-39 :574 17*39 
11 90*91 I9i 51 94 274 36-36 414 24-07 i;58 17*24 
llj 88*88 194 51*28 275 36-04 42 23-81 584 17*09 
114 86*95 1 19| 50*62 28 35-71 424 23-53 59 16-95 
111 85 xO 20 50*00 284 35-38 43 23-25 594 16*80 
12 83*33 49*38 284 35-08 434 22-99 60 16-66 

140 
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WRAPPING TABLE~.w//^. 

Grs Counts. Grs. Counts. Grs. Counts (irs. Counts. Grs. Counts. 

60i 16-53 78} 12-74 96.\ 10-.36 114} 8-73 132} 7-54 
61 16-39 79 12-66 97 10-31 115 8-69 1.33 7-52 
61} 16-26 79} 12-58 97A 10-.^5 115} 8-65 133} 7-49 
62 16-13 80 12-50 98 10-20 116 8-62 134 7-46 
62} 16-00 80?, 12-42 98} 10-15 116} 8-58 134} 7-43 
63 15-87 81 12-34 99 10-10 117 8-55 135 7-41 
634 15-75 8IJ 12-27 99} 10-05 117} 8-51 135i 7-38 
64 15-62 82 12-19 100 10-00 118 8-47 136 7-35 
64} 15-50 S2A 12-12 100} 9-95 118} 8 43 1.36} 7-32 
65 15*38 83 12-05 101 9-90 119 8-40 I 137 7-30 
65} 15-26 83} 11-97 1014 9-85 119} 8-.37 ! 137} 7*27 
66 15-15 1 84 11-90 102 9-80 120 8-33 1.38 7*25 
66} 15-04 i 84} 11-83 1 1024 9-75 1204 8-29 ; 138} 7*22 
67 14-92 1 85 11-76 103 9 71 121 8-26 1 139 719 
67} 14-81 H5i 11-69 103} 9-66 121} 8-23 139} 7*17 
68 14-70 86 11-62 104 9-61 122 8-19 140 7-14 
68} 14-60 86} 11-56 104} 9-57 122} 8-16 140} 7*11 
69 14-49 87 11-49 105 1 9-52 123 8-13 141 7 09 
69} 14-39 87} 11-43 105} i 9-47 1234 8-09 141} 7 07 
70 14-28 88 11 -36 106 9-43 124“ 8-06 142 7 04 
70} 14-18 88} 11 -30 ! 1064 1 9-39 I 124} 8-03 1424 7 02 
71 14-08 89 11-23 1 107“ 9*34 i 125 8-00 14.3“ 6-99 
71} 13-98 i 89} 11-17 107} 1 9,30 125} 7*97 14,3} 6-97 
72 13-89; 90 11-11 108 9 26 1-26 7-93 144 6-94 
72} 13-79 ' 90} 11 05 108} 9-21 126} 7-90 144} 6-92' 
73 13-70 91 10 99 109 9-17 127 7*87 145 6-89 
73} 13-60 : 91} 10 93 1094 9-13 1 127} 7*84 145} 6-87 
74 13-51 1 92 10-87 110 9-09 ! 128 7-81 146 6-85 
74} 13-42 1 92} 10-81 1104 9-05 128} 7-78 146} 6-8.3 
75 13-33 j 93 10-75 111 9-01 I 129 7*75 147 6-80 
75} 13-24 ! 93} 10 69 ! Ill} 8-97 ! 129} 7-72 1474 6-78 
76 13-16 94 10-63 112 8-93 : 1.30 7*69 148“ 6-75 
76} 13-07 94} 10-58 I 1124 8-89 ! 1.30} 7*66 148} 6-73 
77 12-98 95 10-52 ! 113“ 8-85 131 7-63 149 6 71 
77} 12-90 95} 10-47 i (113} 8-81 1 1.31} 7*60 149} 6*69 
78 12-82 96 10-41 I114 

1 
8-77 1.32 7-57 150 6-66 

French Cotton Counts.—The French system of numbering 
cotton yarns is metric, and the counts is the number of hanks of 
1000 metres which weigh 500 grms. To reduce English counts to 
French, divide the English counts by 1-18 (or multiply by 0*849). 
Multiply French counts by 1-18 to convert to English. 
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BREAKING STRENGTH OF COTTON YARNS 

Those who are not very well informed in regard to the intricacies 
and the technicalities of cotton spinning are apt to think it should be 
quite an easy matter to compile a table of breaking strengths for cotton 
yams. As a matter of actual fact, it is almost impossible to compile 
tables that would be dependably correct for all the varying qualities 
and counts of cotton yarns in common use. Many years ago the 
Draper Co., Hopedale, Mass., U.S.A., compiled tables of breaking 
strengths of yarns spun from American cotton. The tables contained 
average figures from tests obtained from several hundred American 
mills, from which was evolved the following formula :— 

1900 +counts ^ 1 ju 1* • • j __— -= standard breaking weight in pounds. 
counts 

Utilising this rule, the strength of 20*s yarn would be— 

1900 + 20 + 20 = 96 lb. 

Another rule is to divide the counts of the yarn into 1800, and to 
ihe quotient thus obtained add 3 lb. 

Example,—1800 + 20*s counts = 90 + 3 = 93 lb. breaking weight. 
The determination of a single constant that will serve for all qualities 

is exceedingly difficult and is probably impossible. The value of 
the constant will change with the length of staple, the character of the 
cotton, the counts, and whether the yarn is carded or combed. The 
National Association of Cotton Manufacturers (U.S.A.) has recently 
published two tables, one for carded yarns and the other for combed 
^ams. These tables have been prepared by F. P. Sheldon & Sons, 
and are as follows : — 

BREAKING STRENGTH OF CARDED COTTON 
WARP YARNS 

Length of Staple in Inches. j Length of Staple in Inchei. 
Counts--— ~ . — . (founts ..—. —i.. 

: » 1 1 u U lij I : i 1 1 1* i 18 

10 : 150-5 186-5 1 218-5 : 254 40 i i 25-5 85-5 1 44 52-5 62 
12 126 158-6 181-5 1 210 248 42 1 1 23-5 i 33 1 ‘‘I 49 58-5 
14 106 130 154 1 178 205 44 22 j 30-5 38-6 46 56 
16 00 111-5 133 155 176-6 46 20 28-6 36 44 62 
la 78 97-5 116-5 137 156 48 18-5 27 84 41-5 48-5 
20 68 85-5 103-6 122-5 140-6 50 17 26 32 80 40-6 
22 50-5 76 92 109 123-5 52 16 23-6 30 87 44-5 
24 63 69 83 98-6 111-5 54 15 22 28-5 86 42-6 
26 47-6 62-5 76 89 1 102 56 13-5 20*5 26-5 83-5 40*6 
26 43-5 57*6 70 81-5 93 58 1 i 12-6 19 25 81-6 88*5 
80 40 62*5 64 5 75 86 60 ! 11*5 J 17-6 23-6 80 36-5 
82 86-6 48 60 80 62 111 16-5 22 28 84-5 
84 33-6 44-5 66-5 [ 64 75 64 j 1 10 16-5 1 21 26-6 88 
86 30-5 41 61 60 70 66 1 14 19-5 25 81 

^ 88 28 88-6 47-6 66 66 68 1 1 8 18 !18 1 |23-& 29*6 
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j 1600(l+or-011tf + or-0-0U) 
Strength of yarn in pounds 3=-i- 

<1 = Difference in sixteenths of staple over or under 1 in. Use-4- 
sign when over, - when under. 

^ = Difference in number of yarn above or below 28’s. Use - sign 
when over 28*s, + sign when below 28’s. 

f — Yarn count. 
The above table represents the breaking strength found by testing 

a greajt many samples of yarn, using the 120 yard skein after condition¬ 
ing in an atmosphere containing 70 per cent, relative humidity. 

BREAKING STRENGTH OF COMBED WARP YARN 

.1 i 
Length of Staple in Inches. Length of Staple in Inches. | 

Counts - - - — — Counts — — 

li D n 11 n li n n li 1^ ; 

20 113 132-5 151-5 170 189 70 ' 20 26 31 36-5 
1 

41-6 
22 100 110 136-5 152-5 173 72 19 24-5 30 35 40 
24 00 108-5 125 139-5 157 74 18 23-5 28-5 33-5 38-5 
26 83 98-5 114 128 143-5 76 17 22-5 27-5 32 37-6 
28 76-5 90 105 117-5 133 78 16-5 21-5 26-5 31 36 
SO 705 82-5 96 108 121-5 80 15-5 20-5 25-5 30 34-5 
32 64*5 76-5 80 100 112 82 15 10-5 24-5 28-5 38 j 
34 60 71 82-5 94 105 84 14 18-5 23 27-5 31-5 
36 56 66-5 77-5 88 99 86 13 i7-5 22 26-5 80-6 
38 52 61-5 72-5 82 92-5 88 12-5 17 21 25-5 29-5 
40 48 57-5 68 77-5 87 90 12 16 20 25 28-5 
42 45 54 64 73 82 92 11 15-5 19-5 24 27-5 
44 42 ! 51 60 68-5 77-5 94 10-5 15 1 18-5 1 1 23 ! 27 
46 80-5 1 ^ 67 65 73-5 ! 96 9-5 14 17-5 22 1 26 
48 37-5 , 45-5 63-5 61-5 60 i 08 9 13-6 ! ! 17 ! 21 1 25-5 
50 35 43 51 68-5 65-5 100 8-5 12-5 : 16-5 1 20 ! 24-5 ’ 
52 83 40-5 48 65-5 62 1 102 8 12 i 15-5 19-5 j 23-5 i 
54 81 38-5 1 46 52-5 59 1 ! 104 7-5 11-6 i 15 19 22-6 , 
56 29-6 36-5 43-6 50-5 66-5' 1 106 7 11 14-5 18 [22 
58 ; 28 84-5 41 47-5 63-5 i 108 7 10-5 14 17-5 21-6 1 
60 1 26-5 82-5 39-5 45-5 61 ! ! 110 6-5 10 13-5 17 I 20-5 
62 25 31 87-5 43-5 40 112 6 9-5 12-5 16-5 I l»-5 1 
64 24 29-6 35-6 41-6 47 1 ; 114 6-5 9 12 16 19 1 
66 22-5 28 84 39-5 45 : 116 5-5 8-5 11-5 15-5 ' 18-5 ! 
68 21*5 27 32-5 38-5 43-5 1 |t 118 5 8 i 11 

1 
il5 117.5j 

1750(l4-0»lltf ±O-OU^^ 

c 

X=Strength in pounds, a = Difference in sixteenths of staple over 1 in. 
css Counts. </=Difference in number of yarn above or below 28’s. 

Use — sign when over and d- sign when under. 
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NOTES ON COTTON WEAVING AND PREPARING 
MACHINERY 

Winding^ Machinery.— Vertical Spindle Winder.—Made with 
any number of spindles up to 300. Floor space for a 200-spindle 
machine, 2 rows on each side, 5-in. gauge, 22 ft. 8 in. x 5 ft. 6 in. 
Spindle speed, 480 to 900 revs, per min. Production, variable from 
240 to 600 hanks per spindle per week. Average, about 15 to IS lbs. 
per week of 32’s T. Power, f to 1 H.P. for 200 spindles. 

Drum Winder. — Floor space, 33 ft. x4 ft. G in. (50-drum machine). 
Speeds, drum to make 150 to 200 revs, per min. on 24’s single. 

Warping Machinery. — Beam JVarper. — Floor space, 9/S’s 
machine, 16 ft. 6 in. x 7 ft. Gin. Speed, 40 revs, per min. Produc¬ 
tion, suitable for 90 to 100 looms. Power, J I.H. P. 

Mill Warper.—Floor space varies from 19 ft, x 12 ft. for a mill 

12 yds. in circumference, to 27 ft. x 20 ft. for a mill 20 yds. in cir¬ 
cumference. Made in sizes 12, 14, 15, 16, 18, and 20 yds. in cir¬ 
cumference. Height of staves, G ft., 6 ft. G in., 7 ft., 7 ft. G in., and 
8 ft. Average creel, 17 chases each to hold 18 bobbins = 3(X) ends. 
Speed, about 170 yds. per minute. Power, J H.P. 

Sectional Warper.—Floor space, 21 ft. x7 ft. G in. Speed, 100 revs, 
with 14-in. pulley. Production, suitable for about 50 looms. Power, 
4 H. P. 

Yorkshire Dressing Frame.—Floor space, 21 ft. x 8 ft. Speed, 
alxrut 100 revs, per min. Production varies considerably. Power, 
4 I.H.P. 

Slasher Sizer.—Floor space, 9/8’s machine, 35 ft. x 9 ft. Speed, 
180 revs, per min. Production, suitable for 300 looms on medium 
yarns. Power, 1^ I.H.P. 

The following are the standard sizes of .slasher sizing machines :— 

9/8, suitable for looms up to 50 in. reed space. 
0,4 ,, ,, GG ,, ., 
7/4 .. „ „ 02 ,, j» 
8/4 ,, ,, 08 >» 
9/4 »» 74 ,, >? 

To find the length of mark in yards:— 

Bell wheel x circumference of measuring roller x stud wheel. 
Tin roller wheel x 36 

The two factors, Dell wheel and circumference of measuring roller, are 
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constant, and multiplied together=648, which is equivalent to 18 yards. 

Therefoie the ratio _4?-. ^Tin roller wheel^ ^ 
Mark in yards Stud wheel 

very ready means of finding the two change wheel. 

CHANGE WHEELS FOR SLASHER SIZING 
MACHINES 

This table gives a few of the tin roller wheels and stud wheels to use for 
the lengths of marks given, using a tin roller 14*4 in. in circumference, 
and a bell wheel of 45 teeth. 

Length of 
Mark in Yds. 

Stud 
Wheel. 

Tin i 
Roller j 
Wheel. I 

Stud 
Wheel. 

Tin 
Roller i 
Wheel. 1 

Stud 
Wheel. 

Tin 
Roller 
Wheel. 

10 20 36 30 54 40 72 
10^ 21 36 35 60 56 96 
11 22 36 33 54 55 90 
14 30 47 46 72 69 116 
12 20 30 32 48 40 60 
12i 25 36 50 72 66 95 
13 39 54 52 72 65 90 
13.] 24 32 42 56 60 80 
14 35 45 42 54 70 90 
14^ 33 41 58 72 66 82 
15 25 30 40 48 50 60 
154 37 43 56 65 86 100 
16‘ 24 27 40 45 64 72 
16i 44 48 55 1 60 66 72 
17 34 35 50 53 84 89 
Hi 35 36 70 72 100 103 
18 30 30 40 40 60 60 
18J 36 35 72 70 75 73 
19 58 50 76 72 96 91 

m 52 48 65 60 92 85 
20 40 

1 
36 60 54 80 72 

Looms.—P/ain Loom.—Floor space (40-in. loom), 7 ft. x 4 ft. 
Speed, 200 picks per min. Power, J I. H. P. 

Northrop E Model for light cotton goods. Sizes, 28 in. to 60 in. 
Standard, 40 in. reed space. Speed, 180 picks p>er min. Floor space, 
4 ft. 2 in. X 7 ft. 3 in. Power, ^ H.P. 

Northrop T Model for medium cotton goods, flannels, coloured 
goods, etc. Sizes, 28 in. to 60 in. Standard, 40 in. reed space. 
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Speed, 180 picks per min. Floor space, 4 ft. 2 in, x 7 ft. 5 in. 
Power, i II.P. 

Northrop H Model for moleskins, heavy drills, etc. Sizes, 30 in, to 
72 in. Standard, 36 in. reed space. Speed, 170 picks per min. 
Floor space, 4 ft. 4 in. x 7 ft. 5 in. Power, 1 II.P. 

Northrop Sheeting Loom.—Sizes, 30 in, *0 110 in. Standard, 80 in. 
reed space. Speed, 115 picks per min. Floor space, 4 ft. 9 in. x 12 ft. 
Power, 1 to IJ H.P. 

Foldino or Plaiting Machine.—Floor space (40-in. cloth), 
6 ft. X 6 ft. Speed, 220 revs, per min. =75 folds. Power, ^ I. H.P, 

Cloth Press.—Floor space, 6 ft. x2 ft. 6 in. Speetl, 80 revs, per 
min. Power, | to 1 I.H.P. 

Looms.—Speed of looms : — 

42 in. reed space, plain loom, 180 to 210 picks per min. , 
,, ,, lx)x loom (drop), 150 to 160 picks per min. 
,, ,, . ,, (circular), 160 to 180 picks per mill. 
,, ,, dobby loom, 160 to 200 picks per min. 
,, ,, jacquard (single lift), 120 to 140 picks per min. 
„ ,, ,, (double lift), 150 to 200 picks per min. 
,, ,, Northrop, 180 picks per min. 

To find the production of a loom in yards :— 

Time of runs in hours - stoppages x 60 x picks per minute 
Picks per inch in cloth x 36 

To find the dividend of a kx>m :— 

Rack wheel x stud wheel x beam wheel , , 1 . 
Pinion wheel x circumference of beam in 4 in. 

Dividend 
Change wheel 

= Picks per 4 in. 

= Change wheel. 
Picks per 4 m. 

The following are a few of the trains of wheels in common use:— 

Rack wheel - 50 50 50 60 
Stud - 100 120 120 120 
Beam - 75 75 100 75 
Pinion - 12 15 18 15 
Cir. of beam in 4 in. 00 CO 64 60 
Dividend 528 507 528 609 
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TABLES OF CHANGE WHEELS 

Dividend 607 
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NOTES ON THE SIZING OF COTTON 
WARPS 

The primary reasons for the sizing of cotton v^arps are 
1. To bind together the fibres composing the yarn, and thereby 

to increase its tensile strength, so as to enable it to withstand the 
strain of the shedding and take-up motions of the loom, 

2. To lay down loose projecting fibres, and to give each thread a 
smooth, well-lubricated surface. This is necessary in order to mini¬ 
mise the chafing action of the harness and reed. 

In addition, sizing is often made the means of imparting to the 
c loth certain definite qualities, such as 

1. Characteristic feels and appearances. 
2. Certain colours, c.^., Egyptian tints on American yarn, or very 

white effects on ordinary grey yarn. 
3. Considerable weight in excess of that required to give good 

weaving qualities. 
Sizing materials may be divided into five distinct classes, according 

to their respective functions when mixed in the size. 
Adhesive Substances.—The term explains itself. The chief of 

these areVarious starchy substances—wheaten flour, wheaten 
starch, sago flour, rice flour, tapioca flour, maize flour, and farina 
(potato starch). More or less altered starches—corn starches, 
soluble starches, gloy, and dextrine. Gums—gum arabic, gum 
tragacanth, ** gum tragasol.^^ Various seaweed preparations. 
Irish moss. 

Starches from various plants exhibit different sizing properties. 
They behave differently in boiling, in adh#‘sive properties, and in 
stability of the viscosity during storage. Cooked starch pastes of 
maize are the most and of farina the least stable. 

Emollients or Softeners.—These are used to give suppleness, 
and al.so to provide “ lubrication ” for the yarn. Suppleness is 
given by fats and fatly oils, such as tallow, palm oil, castor oil, olive 
oil, cotton-seed oil, etc., and also glycerine. Substances used to 
give a smooth, polished surface to the yarn include various soaps, 
and waxes and wax-like fats, such as paraffin wax, beeswax, Japan 
wax, spermaceti. 

According to recent work by the Shirley Institute, it appeared that 
reductions or even the elimination of fat in pure sizing would not be 
attended by any interference with loom efficiency. Also, in this 
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particular case, by exercising careful control in sizing and reduQng 
the average amount from 16 or 17 per cent, to 12 per cent., considerable 
improvement in weaving and in costs resulted. 

Deliquescents,—Substances which readily absorb moisture are 
used to prevent the starchy adhesives from becoming too dry and 

brittle, and to counteract the drying action which always results from 
the actual working processes. The ideal aimed at is to maintain the 
percentage of moisture in the sized yam at as nearly as possible the 
moisture content of the natural cotton, f.c., 8 to 9 per cent. 

The deliquescents in general use are magnesium chloride, calcium 
chloride, and glycerine. Zinc chloride is also strongly deliquescent’ 
up to a point, but is used in sizing, not on account of this property, 
but as an antiseptic. It is not so good as the other deliquescents 
mentioned, and is very much higher priced. 

Weight-giving Substances.- -China clay is in a class by itself. 
Other insoluble substances are French chalk and barium sulphate. A 
few soluble salts are also used, chiefly Epsom salts, magnesium 

chloride, and zinc chloride. The two latter have special functions 
other than that of giving weight, but are often used in some excess for 
this purpose. 

Antiseptics.—Some kind of antiseptic substance is absolutely 
necessary in all sizes containing deliquescents, as moist starch is a very 
suitable pabulum for the growth of fungi (mildews). Sizes containing 
any nitrogenous matter, e.g.., the gluten of wheaten flour, require much 

more antiseptic than size made up with pure starches. Whether a 
size contains deliquescents or not, it is advisable to u.se antiseptics in 
sufficient quantity to protect the cloth against unforeseen, but by no 
means unusual, conditions. 

The number of antiseptics which have been tried and used at various 
times is very large. The following are the principal ones:— 

Inorganic Substances,—Zinc chloride, zinc sulphate, copper 
sulphate, sodium fluoride, sodium silicofluoride, and boric acid. 

Organic Substances.—Phenol (carbolic acid) and sodium phenate, 

cresylic acid, salicylic acid, thymol, and formolin. Glycerine is 
also a mild antiseptic. The British Cotton Research Association 
have j>atented the use of salicylanilide or derivatives as an 
antiseptic in sizing and finishing cotton, and they supply a sodium 
salt of one of these under the name Shorlan.^* ^ 

The value of present methods and ideas in sizing is being called 
in question, and there are several new processes in the experimental 
stage in which starch paste is not used. 
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LOOM DRIVING 

By W. A. HANTON, M.Sc. (Tech.) 

The problem of getting a satisfactory drive for the power-loom is 
one that has long exercised the minds of textile engineers. The matter 
is one of some importance, for the nature of the drive has a decided 
effect on the production of the loom, both in quality and in quantity; 
it is also one of considerable difficulty, due to the intermittent running 
and varying load of the loom, and to the need, in non-automatic 
looms at least, for frequent stopping and starting. The drive must 
enable the loom to be started and stopped quickly and easily, and 
must be capable of keeping the loom running satisfactorily. It should 
also be clean and free from danger to the weaver; it should offer the 
minimum obstruction to light, and it should be reasonable in cost and 
upkeep. 

In most respects the individual electric drive is the best, although, 
as will be evident later, it does not fulfil all the claims often made for 
it; and its first cost is high, particularly when considered for existing 
weaving sheds already fitted with overhead driving-shafts. Because 
of this, many attempts have been made, and are still being made, to 
secure some of the advantages claimed for the individual drive, 
particularly higher production through better running of the loom, 
by some cheaper appliance. An example of this is the “ Speedwell ” 
pulley drive, in which, the fast and loose driving pulleys of the loom 
are mounted on an eccentric bush, fixed to the crankshaft, with the 
result that when on the fast pulley the belt is alternately tight and 
slack, and the driving radius at which the belt acts is continually 
varying. The claims of better and higher production from’ this 
deliberate introduction of a variation in the driving torque applied 
to the loom seem to be diametrically opposed to the claims of the 
advocates of the individual motor drive that these advantages result 
from the steadier running of the loom with the motor drive. A 
closer investigation, however, reveals a distinct similarity between 
the two methods. 

Driving Systems.—Loom drives may be classified in three main 
groups: (1) Ordinary lineshaft drives, generally from overhead 

shafting, which is driven by a steam engine or large electric motor, 
power being transmitted to the loom by a belt through fast and loose 
pulleys, or, occasionally, through a clutch. (2) The individual 
motor drive, with power transmitted from motor to loom by belt or 
rope, wheel gearing or a chain. Generally, motor and loom start 
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togcdier, the starting switch being operated direct from the starting 
/lahdle. Occasionally the motor is kept running, and the loom started 
and stopped by a clutch, whilst a third method is to use a centrifugal 
clutch on the motor shaft, which enables the motor to reach nearly 
full speed before the clutch engages with the loom drive and begims 
to accelerate the loom. (3) Lineshaft drive, w'ith “ Speedwell ” 
eccentric pulleys or other device to vary the speed of the crankshaft. 

A quick .start-up of the loom is necessary in order that the two 
important operations of beating-up and picking may be carried out, 
on the first pick, at the full speed of the loom. If the loom is under 
speed at the beat-up, a crack is liable to be made in the cloth. There is 
always a certain amount of slackness at the connecting-arm bearings, 
and if the loom is under speed, the reed does not reach quite so far 
forward as at normal speed. Again, if the loom sj^eed is low when 
the first pick is delivered, the pick will be weaker than normal, and to 
enable the shuttle to get home without the loom “ banging-off ” 
the pick will have to be made stronger. This will re.sult in extra 
wear and tear on the picking parts, or even in some reduction in the 
running speed of the loom, for it is most probably the .shuttle speed 
that generally limits the speed of the loom. 

The loom is usually started with the cranks between the back and 
top centres, although sometimes an earlier starting po.sition is used— 
say, midway between bottom and back centres. To get up full speed 
for the beat-up, the drive should, therefore, be capable of accelerating 
the loom to full speed in from 180° to 225^ of crankshaft movement. 
If up to speed for the beat-up, the loom wdll, of course, be at full 
speed for the pick. 

Quickness in stopping is also desirable, so that the loom will not 
overrun much when stopping. This is not quite so important as a 
quick start, since a brake is often used to assist in the stopping, and 
can generally be adjusted to bring the loom to rest in the desired 
position. At the .same time many looms are .so arranged that the brake 
is not applied when the loom is stopped by the w'eaver. It is easier to 
stop the loom in the best position for changing the shuttle and re¬ 
starting the loom if no brake is applied, and if, as often happens, some 
adjustment of the loom position has to be made before starting, this 
is more quickly done if no brake has to be released. 

During normal running of the loom the speed has a large cyclical 
variation due to the varying load. The chief distributing factors are 
the slay and the picking, but whereas the moving of the slay is causing 
disturbance at all times during the cycle, the effect of the pick is felt 
only duringthe short time the picking parts, and especially the shuttle, 
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are being accelerated. For example, in a 40'io* plain loom, running 
at 200 picks per minute, the average power required would be about 
0*3 H.P., or 50 ft.-lb. per revolution of the crankshaft. Of this, 
20 ft.-lb. at least would be spent on picking, this being done in about 
30® of the crank movement, round about the bottom centre. The 
remaining 30 ft.-lb., mainly spent in overcoming friction at the shaft 
bearings, etc., would be distributed fairly evenly throughout the 
revolution. But, in addition, the slay is alternately taking work 
from the drive and giving it back again. Thus, from beat-up to 
bottom centre the slay would require an additional 16 to 20 ft.-lb., 
so that during this period the drive has to do more than twice as 
much work in accelerating the slay as in driving the rest of the loom, 
and it is at the end of thi.s period, when the loom speed has fallen 
somewhat, that the work of picking has to be done, lowering the 
speed still further. From bottom centre to back centre the slay is 
slowing down and is giving back its 16 to 20 ft.-lb. of energy, thus 
helping to drive the loom ; in fact, it will be evident that during this 
period the slay alone is quite capable of keeping the loom going, and 
hence the loom generally speeds up. The shay again acts as a brake 
from back centre to top centre, and speeds u]) the loom from top 
centre to beat-up. The loom speed is consequently high at beat-up 
and at the back centre, whilst it reaches its minimum after the pick, 
somewhere about the bottom centre. 

These high and low speed periods do not come at the most desirable 
times. Thus, a high speed is desirable near the bottom centre to 
get a good pick, but in fact the .speed at that time is low. Again, 
whilst the shuttle is passing through the shed, from shortly after 
bottom centre to a little after back centre, the loom speed should 
preferably be low, to give the shuttle as long as possible to get across; 
but the actual conditions arc the reverse of this, for the loom speeds 
up as the shuttle is crossing. The extent of the speed variation, as 
will be .seen later, depends mainly on the type of drive. 

Information on the time required for the start and on the speed 
variation when running is not very reliable. In the Journal of the 
Textile Institute, vol. xix.. No, 6, June 1928, p. T. 268, it is calculated 
that the time of acceleration of a 100-in. reed space plain cotton loom, 
individually driven by a 1-II.P. motor, is about 82'^ of the crankshaft 
revolution, starting from the back centre, motor and loom being 
assumed to start together. The speed variation of the loom is also 
calculated to be less than per cent, above and below the normal 
speed, and it is stated that calculations for a 40-in. loom show speed 
variation of less than IJ per cent, above and below normal speed 
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(p. T. 276), In a further article in the same journal, vol. xx., 
No. 10, October 1929, p. T, 296, the speed variations as usually found 
in practice are stated to be about 10 per cent, above and below normal 
for ordinary lineshaft drive, and 1 to 2 per cent, for individual motor 
drives. 

It seems likely, from some test results to be given later, that the 
calculated time for loom acceleration, as quoted above, is much less 
than the normal starting time. Although it is generally claimed, and 
seldom contradicted, that the individual motor drive gives a very 
quick start-up and also a quick .stop, as compared with other methods 
of driving, this is certainly not correct, especially when motor and 
loom start together, as they generally do. Again, it is probable, as 
will be shown later, that the speed variations quoted, although 
generally accepted as about correct, are all considerably too low. 
Speed variations have generally l)ccn estimated from a tachograph 
record, the tachograph being generally driven by belt from the shaft 
or machine of which the speed variation is required. The recording 
pen of the tachograph is operated by a governor ball mechanism, any 
change in speed causing a change in the governor ball position, and 
a corresponding change in the position of the pen. It is practically 
certain that the belt which drives the instniment cannot transmit, 
without considerable slip, variations of the extent found in the speed 
of a loom crankshaft—variations of from 10 to 15 per cent, above to 
10 to 15 per cent. Ixdow normal occurring in less than one-tenth of a 
second. In addition to errors due to belt slip, the effects of inertia 
in the instrument itself are almost certain to rcndei the results 
unreliable. 

In order to find out, by experiment, the approximate lime of 
acceleration, a number of tests were recently made on looms driven by 
different methods. The apparatus used w^as a modification of the 
Fletcher trolley acceleration apparatus which is commonly used "for 
mechanics’ laboratory experiments, and the same appliance was used 
to estimate the approximate speed variation of the looms when running 
normally. 

A brush at the free end of a spring lever is caused to vibrate 
deflecting and releasing it, and the vibrating brush is used to trace 
out a wave curve on a paper*.strip fixed round the rim of a pulley on 
the loom crankshaft. The brush vibrates at a constant rate, and con¬ 
sequently the distances between successive waves are the distances 
moved by the pulley rim in equal time intervals, from which 

average speed of the crankshaft in successive equal time intervals 
can be calculated and a speed curve can then Ite plotted, 
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apparatus is cheap and ciisy to use, and the method has the merits 
of simplicity and directness. The speed curve obtained in this way 
is only approximately correct, but, on the other hand, the errors 
should be small if care is taken. 

It was not possible to carry out all the tests on the same loom, but 
as far as possiljle, the tests were arranged to give a fair comparison 
between the various drives. The looms and methods of driving 
were as shown in Table I., all the looms weaving about the same 
weight of cloth. 

Test Results.—1. Speed Variation.—The variation in speed of 
the looms during steady running is shown in Fig. 1. in which all the 
speed curves are drawn to the same scale. The approximate extent 
of the speed variation is also given in Table II. 

2. Starting Time.—The diagrams in Fig. 2 show the starting 
times for the looms, the left-hand diagrams showing the time, in 
seconds, spent in accelerating to full speed, whilst the right-hand 
diagrams show the angular movement of the crankshaft during the 
acceleration, the latter being the more important of the two. The 
approximate values of these times are also given in tabular form in 
the last two columns of Table II. 

3. Stopping Time.—This test was carried out only on the Pickles 
Ideal Loom No. 1, with the motor drive and also with the ordinary 
lineshaft drive. The diagrams in Fig. 3 show the relative times of 
stopping, in revolutions of the crankshaft, after the weft fork acts. 
These times are approximately three revolutions of the loom crank¬ 
shaft for the motor drive and one and a half revolutions for the line- 
shaft drive, no alteration of the brake being rhade between the tests. 

Results.—The speed variations will be seen to amount to 10 to 15 
per cent, for individual motor drives, and to 25 to 30 per cent, or 
more for linc.shaft drives. The steadier running with the motor drive 
is due mainly to the flywheel effect of the motor and of the compara¬ 
tively heavy driving pulley or gearwheel on the crankshaft. An 
equally steady speed could almost certainly be got with the lineshaft 
drive if a flywheel of weight equivalent to the motor rotor were fixed 
to the loom crank.shaft. The fixing would preferably be of a frictional 
nature to allow of a certain amount of slipping during stoppage, and 
also during starting. Even then it is by no means certain that the 
increased difficulty of stopping and starting will be balanced by any 
real improvement in the running of the loom. The speed variation 
will certainly be reduced, but it has yet to be definitely proved that 
the speed variation is detrimental to weaving. 

The effect of the motor drive, as compared with the lineshaft drive, 
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RtvOlwT'OH^ or CRAnK&HArr 

Fig. 3. 

3 per cent, higher, on the average, whilst the shuttle is passing. 
The effect of the lower speed when the pick is delivered can be counter¬ 
acted by setting the pick a little stronger so as to give the same 
shuttle speed as the motor drive, and the wear and tear, etc., on the 
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picking parts should be practically the same in both cases. It is true 
that the slightly higher loom speed during the shuttle passage, with 
the lineshaft drive, will probably need a higher shuttle speed and yet 
stronger pick, but, on the other hand, the loom, when motor-driven, 
docs not start up so quickly, and may require a strengthening of the 
pick to ensure that the shuttle gets home properly on the first pick. 

An examination of the effect of the Speedwell pulley drive, as seen 
in Fig. 1, shows a somewhat similar result to that got by the motor 
drive, though not nearly so marked. The tightening of the belt at 
the picking time again speeds up the loom as compared with the 
ordinary lineshaft drive, and again the speed is somewhat reduced 
when the .shuttle is passing. But h<‘re, also, the steadier running 
with the Speedwell pulley drive is accompanied by a slow start. 
The belt is comparatively slack during the acceleration period, with 
the result that the loom is not up to speed for the beat-up. 

The starting period for the looms te.sted averages about 180° of 
< rankshaft revolution with lineshaft drive, and about 360° with 
individual motor drive, when loom and motor start together. The 
claim is frequently made that this latter method of driving gives a 
very quick start because of the high starting torque of the motor; 
but although the motor has this high starting torque*, most of it is 
needed for accelerating the motor itself, leaving a comparatively 
.small torque available for the acceleration of the loom. The calculated 
value, quotc’d above, of 82° of crankshaft revolution for a loom of 
^00 in. reed spac'e, driven by individual motor in this way, would 
appear to be very much too low. This seems to be due mainly to 
underestimation of the masses, etc., of the loom parts. The effective 
weight of the moving parts of the loom, for example, is given as 8 lb., 
referred to the motor speed of 960 r.p.m. and radius of gyration of 
1*9 in. The w^ork done in accelerating these parts to the full loom 
speed of 115 picks per minute is equal to the energy stored at full speed, 
which works out to about 32 ft.-lb. But a test on the crank and 
bottom shafts only of a much narrower loom—34 in. reed space— 
showed about 43 ft.-lb. at 115 picks per minute, and the energy 
would certainly be much higher than that for a loom of 100 in. reed 
space. 

The acceleration period for the individual motor drive can be much 
reduced by keeping the motor running, and stopping or starting the 
loom by means of a clutch. The result for the Ruti loom, when 
driven in this way (No. 5, Table II.), is an acceleration period of 
about 185°, us against 360° when loom and motor start together 
(No. 5 (a)). It is not desirable, however, to keep the motor running 
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ec»itinu<>usl)r, l)ecause of the increase in the current costs., but a 
start which is nearly as quick will be got by using a centrifugal clutch 
coupling between motor and loom, this type of coupling allowing 
the motor to get up to aliout 70 per cent, of its speed l>eforc applying 
any torque to tlie loom. This method of driving should combine 
the advantages of economy in current with full loom speed for the. 
first beat-up, whilst it will also make the stopping of the loom easier. 

The stopping of the loom is naturally more difficult with the 
motor drives than with the lineshaft drive, for even with a centrifugal 
coupling about half the energy in the motor has to be got rid of before 
the clutch slips, and it must l>e remembered that there is far more 
energy in the motor at full .speed than in the loom it drives. Even 
with the aid of a brake it is more difficult for the weaver to stop the 
motor-driven loom in a suitable position for changing the shuttle. 

In conclusion, it would appear that to get the best results from the 
individual motor drive the motor should be running at full speed, 

or nearly so, before the loom starts. The motor certainly keeps the 
loom running comparatively .steadily, but whether extra production 
results from this, as distinct from the reduction or elimination of 
l»elt slip, is a matter that requires further investigation. 

A clutch drive gives a quicker start than fast and loose pullcy.s, 
but, except for very high-.speed looms, the latter method gives a 
reasonably quick start and is less trouble in working. The eccentric, 
or Speedwell, pulley drive steadies the running of the loom to some 
extent; but, again, further investigation is required on the effect 
of this on the production. 
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STANDARD WEAVES FOR COTTON GOODS 

Plato Weave.—The best known and by far the most used of all 
wcaw, is that variously known as the plain, calico, or tabby weave. 
It results from the simplest possible scheme of interlacement, each thread 
passing alternately over and under successive picks of weft in regular 
order, and interlacing in exactly opposite manner to its neighbour, as 
illustrated in Design 1, which represents a sketch of a plain cloth, and in 
Design 2, which gives a point paper plan of the weave. 

1 

No attempt can be made here to indicate a tithe of the infinite variety 
of fabrics made from the plain weave, which range from the flimsiest 
cheese cloths, fine lawns and muslin, to heavy blankets and coarse 
canvas. In addition to these, there are infinite varieties of cloths in the 
plain weave, ornamented by the introduction of threads which vary in 
thickness, colour, material, twist, or turns per inch, either in the warp 
or weft, or in both. Variable spacing of the warp or weft threads in 
the same cloth, using two or more warp beams which are tensioned 
differently, utilizing mechanism in the loom which causes the threads 
to form zigzag lines in the cloth, are additional well-known means of 
ornamenting cloths made in the plain weave. 

The squared paper, shown in Design 2 and succeeding illustrations, is 
variously known as design paper, point paper, and draft paper, and 
forms a convenient medium for recording the manner in which the 
threads interlace. The vertical spaces are each taken as representing 
one warp thread, or more than one in those cases where more than one 
thread is placed in the same eye of the harness. The horizontal spaces 
are each taken as representing one weft thread. Marks in the squares 
can optionally represent the warp pissing over the weft or the weft 
pMing over the warp, but in all the weaves given herewith, filled in 
squares will represent warp threads raised over the weft; and conversely, 
wnite Of blank spices will represent weft passing over the warp. 

or Rib Weaves.—The true repp is made in the plain weave 
se for aa intersections of the warp and weft are concerned, but in appear* 
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ancc the cloth presents a regular series of prominent cords extending 
across the cloth from selvage to selvage, and alternating with equally 
decided hollows. This is effected by arranging l)oth warp and weft, 
one end coarse and one end line alternately, and arranging the picking 
so that all the coarse threads are lifted above the coarse picks, and all 
the fine ends over the fine picks. The coarse ends are warped on a 
separate beam from the fine ends, and are less tightly tensioned than 
the latter. 

Comparatively few looms are equipped to change the weft after the 
insertion of each pick, and large quantities of repps are made in which 
coarse and fine warp ends alternate, but the weft is all one count. 

Other variants include those in which two or more picks are placed in 
the same shed, as illustrated in Designs 3 to 7. Kibs running in a 
longitudinal direction, that is, in the same direction as the warp, are 
produced by the Designs 8 to 12 inclusive. 

Twill Weaves.—The twill order of interlacing produces diagonal 
lines in the cloth. It embraces a very large variety of weaves, in 
which, according to the designer’s fancy or to produce a desired effect, 
(1) either the weft or the warp can be made to predominate on the face 
of the cloth in uniform straight diagonal lines; (2) straight diagonal 
lines of varying prominence can be made according to the number of 
ends (or picks) in the floats; (3) straight diagonal lines can be made in 
which both warp and weft appear in suitable contrast ; and (4) an 
infinite variety of diagonal fancy effects can be developed in either warp 
or weft, but most frequently in both. 

The simplest twill is the 1-and 2 twill, variously known as the 
“Cashmere,” “Jean,” “Genoa,” and by other names. It is made 
with the weft predominating as in Design 13, or with the warp 
predominating as in Design 14. The 2*and-2 four-end twill weave, 
Design 15, is probably more used than any of the other twills. It is 
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known by d large number of special terms, such as Harvard,” 
“serge,” “ blanket,” “ sheeting,” etc. The l-and'3t\Nill can be made, 
as in Design 16, to give a weft face, or with the warp predominating as 
m.Design 17. Owing to the fact that there are fewer intersections in 
twill weaves than in plain cloth, it becomes possible to put in more 
ends and picks per inch, and so build up heavier fabrics than is possible 
with the plain weave with the same count of yarns, hence the use of 
twill weaves for sheetings, blankets, heavy shirtings, and like fabrics. 

29 30 

The 5-end twill admits of several variations as illustrated in Designs 
18 to 23. Variations of the 6-end twill are shown by the Designs 24 to 
31. In straight twills the number of ends in a single repeat of the 
weave is the same as the number of picks. Designs 32 to 41 show some 
of the 8-end twill weaves. In deciding upon the extent to which the 
warp or Weft shall predominate, due regard must be paid to the 
character and qualities of the materials to be used. In all cases 
the respective lengths of the warp and weft floats must be governed by 
the effect which it is desired to produce in the finished cloth, having 
due regard to the preservation of a desirable amount of firmness in the 
weave. 
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As the Dumber of threads in a stifle repeat of the weave Increases, the 
possubie variations and the scope Ibr fancy effects is greatly increased; 
bat lack of space prevents us giving more examples of twill weaves^ 
and readers are recommended to consult works on textile design for 
further examples of twill weaves. Elongated or stepped twills, cork¬ 
screw twills, broken twills, transposed twills, zigzag twills, waved 

twills, cuiA'ed twills, arc some of the best know’n varieties of fancy twill 
weaves, and most of them can l>e used with telling effect for the orna¬ 

mentation of grounds and ornament in brocade fabrics. 
Sateen Weaves.—The sateen class of weaves is extensively employed 

in a large variety of both fancy and plain or unornamented fabrics. 
Each thread floats over or under all but one pick in each repeat of 
the weave, and these points of intersection are distributed in such 
manner as to minimize4he occurrence of decided twill lines on the face 
of the ffibric, and present as nearly as possible a solid warp or weft 
surface. In plain sateen fabrics, that is those urithout ornamentation, 
the smooth solid appearance obtained by floating the warp or weft so 
largely on the surface of the cloth, is very frequently emphasized by 
having considerably more ends than picks per inch in the case of a 
warp-faced sateen, and more picks than ends per inch in the case of 
a weft-faced sateen. A preponderance in picks over ends involves a 
low loom production, so that weft-faced sateens arc more expensive to 
produce than warp-faced sateens. 

In constructing sateen weaver the intersections or binding points, 
besides being arranged in regular sequence,.should be evenly distributed, 
and if possible be arranged equidistant from each other, in order to 
ensure an even distribution of warp and weft and eliminate marked 
lines of twill as much as possible. Neither of these two conditions 
be satisfled by either the 4-end sateen. Design 42, or the 6-end sateen, 
Dengn 43| and for those reasons they are known as irregular or broken 
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sateens, as distinguished from regular sateens in which the btndir^ 
points are arranged in regular order. •Probably the 6-end sateen 
illustrated in Design 44 is the most used of any of the sateen weaves, 
and perfectly satisfies the condition requiring even distribution of the 
binding points# The 8*end sateen, Design 45; 10-end, Design 46; 11. 
end, Design 47 ; 13 end, Design 48; and 15-end, Design 49, are other 
regular sateens which give even distribution of the binding points. 
The Y*end and 9-end sateens are seldom used, as it is not possible to 
arrange the intersections equidistant, and a too pronounced wale is 

visible in the woven cloth. 

Besides their use as ground weaves, the sateen weaves are extremely 
useful in other respects. They fretjuently form the bases on which 
cr^pe weaves are built up, they also form the bases of large numbers of 
textile designs, notably in the orderly arrangement of spot designs, and 
in the distribution of the most prominent figures or masses of ornament 
in all-over designs. In this respect the broken or irregular sateens 
often provide more suitable dispositions than regular sateens, as spots 
and other objects can be evenly distributed without the oft-times fatal 
objection of having the objects exhibiting pronounced lines diag nal or 
otoerwise* . Besides the 4-end 9^d B-end sateens shown in Designs 4^ 
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and 43, other useful arrangements are the 8-end broken saieen, two 
arrangements of which are shown in Designs 50; the 10-end, Design 
51 ; and the 12-end, broken sateen, Design 52. 

Dice Weaves.—Dice checks are produced by combining units or 
groups of warp and weft threads on the counter-change principle, as 
exemplified in Designs 53 to 68. The simplest dice weaves are those 
known also as matt weaves, shown in Designs 63 to 55. The more 
elaborate dice weaves are generally made by combining two opposite 
sateen weaves, as in Designs 56 and 67, or opposite twill weaves, as in 
Design 58. 

Honeycoinb Weaves.—The characteristic feature of honeycomb 
weaves is the formation of ridges and hollows which give a cell-like 
appearance in the woven cloth. Both the warp and weft are floated in 
diamond formation, with the addition of a single stitch or more of 
calico to add firmness to the texture. The weaves are utilized largely 
in the manufacture of towelling, bed-covers, quilts, and in fancy 
textures in combination with other weaves. Honeycomb weaves may be 
arranged as in Designs 59 and 61, where the weft diamond is larger than 
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the warp diamond, or as in Designs 60 and 62, where the warp diamond 
is the same size as the weft diamond. In Design 60 two additional 
picks are required as compared with Design 69, and in Design 62 two 
additional ends and one more stave are required as compared with 
Design 61. Design 63 shows the 12-end honeycomb, and Designs 64 
and 65 show the Ti-end and 16-end Brighton honeycombs respectively. 

Imitation Lace or Mock Leno Weaves.—This is an interesting 
class of weaves used principally for the decoration of fabrics, and 
productive of lace-like openwork or perforated effects in the woven 
cloth. In light weight brocades, mock leno weaves are frequently used 
in the development of the ornament or ground, but the best mock leno 
effects are only obtained when the denting of the ends in the reed is 
arranged in conformity with the weave. The threads are arranged in 
groups, and the outside threads of each group are made to interweave in 
exactly opposite manner to the outside thread of the next group. 
Arranged in this manner the threads composing each group tend to 

crowd together, and leave a crack or open space between each group. 
This effect is more pronounced when the threads composing each group 
are placed in the same dent as indicated beneath the Designs 66 to 69, 
which illustrate the 3 and 3, 4 and 4, 5 and 6 mock leno weaves 
respectively. Sometimes the open effect is still more accentuated by 
leaving a dent empty between each group of threads. 

Crepe Weaves.—Perhaps of all weaves the crepe weave is least 
capable of a precise definition. The name is frequently indiscriminately 
applied to mixed weaves that are not obviously twill, satin, or of other 
clearly pronounced type. It is correctly applied to broken-up weaves 
which cover the cloth with variegated minute spots. Crepe W'eaves can 
be developed with either the weft or the warp in preponderance, or 
with weft and warp both showing on the surface. The weaves are 
used alone, as well as in combination with other weaves, and are very 
frequently employed in the ground portion of brocade fabrics. Cr^pe 
weaves can be constructed in a variety of ways. Those made by a 
haphazard arrangement uf clots and blanks are almost invariably faulty 
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in some lespect. The best results are obtained by first arranging 
foundation dots in some predetermined order, the irregular sateens 
being particularly valuable for this purpose, and then adding dots to 
give a satisfactory mingling of the warp and weft, care being taken not 
to let either warp or weft floats exceed the proper degree of boldness 
consistent with the fineness of the fabric, or the quality of the material 
being used. Useful effects can sometimes be obtained by reversing a 
section of a simple weave, and then suitably filling up the remaining 
spaces. Another method is to impose one weave on the top of another 
Weave, but special care should l)e exercised in this meihod, or undesirable 

twill lines will be produced. The suitability or otherwise of crepe 
weaves depends very largely on the make of cloth or texture to which 
it is applied, and the Designs 70 to 82 illustrate a few representative 
weaves which have given satisfactory results in the woven fabric. 

In constructing new crepe weaves it is extremely difficult to judge 
correctly, from the point paper design, whether the weave will prove satis¬ 
factory or not when applied to the particular make of cloth for which it is 
intended. In all cases, therefore, it is advisable to try cr^pe weaves 
in the actual cloth before deciding on their use. Crepe weaves which 
look quite good on point paper, often show in the woven cloth faulty 
lines or groupings of floats which are obtrusive and which greatly 
impair the general effect* 
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ANALYSIS AND COSTING OF FABRICS 

The analysis of a woven fabric is strictly an examination into its con¬ 
struction for the determination of the particulars of make, or in other 
words the determination of the data which will permit any given sample 
to be duplicated. In all branches of woven textiles a tremendous 
amount of business is done against small quality samples supplied to 
the manufacturer by the merchant or distributor. The manufacturer is 
perforce compelled to analyse the sample in order to obtain the requisite 
weaving particulars. But with ordinary care and the assistance of suit¬ 
able measuring and weighing instruments, an experienced analyst is 
able to determine with sufficient accuracy the counts of the yarns, 
setting and other particulars of make required to duplicate any given 
sample. From these particulars, it is a simple arithmetical process to 
calculate the cost of the material, and up to this point the analysis pro¬ 
ceeds upon safe and well understood principles. To the cost of the 
material, however, there must be added the cost of transforming the 
several yams into fabric of the desired pattern, character, and finish. 
Now, while some manufacturers have gone to considerable trouble to 
reduce this important feature of costing to an exact science, the majority 
of manufacturers still rely upon empirical methods, which do not truly 
indicate exact conversion costs. It is possible to calculate with accuracy 
the actual cost of the weaving, and many manufacturers adopt the 
practice of assuming all other expenses to be equal to a certain propor¬ 
tion of the weaving charges. Obviously, their bargaining position is 
greatly weakened as compared with manufacturers who know the precise 
cost of making any given quality of clotl^ In this place, however, it is 
not possible to develop, or even indicate, a system which will serve the 
interests of textile manufacturers in general, owing partly to the great 
diversity of fabrics, the wide differences in the character of different 
yarns, and the equally wide diversity of methods and machinery for 
preparing such yarns for the loom. 

1. Counts of warp and weft. 
2. Number of ends and picks per inch, 
3. Weight of each kind or colour of warp, and weft. 
4. Character or quality of each kiiid of warp, and weft. 
6. Character or quality of each colour (if any). 
6. Design, heald or harness draft, and lifting plan. 
7. Length and width of the cloth usually specified on the order). 
8. Length of the warp or warps and width in the reed. 
9. Counts of the reed and manner of denting. 

10. Class of finish. 
IL Particulars of the selvages required. 
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Dealing with the question of analysis first, in order to be able to 
reproduce a cloth, the foregoing particulars must be ascertained ;— 

With the exception of item No. 7, and possibly No. 11, all the data 
sped Bed may have to be determined by inspection and measurement 
from the sample submitted. 

1. After first determining which series of threads forms the warp, and 
legibly marking same to prevent future error, the counts of the warp 
and weft may be ascertained in the manner described on page 183,under 
** Notes on Testing Yarn.’* Particular care should be taken to ascertain 
whether more than one count of yarn is used in either the warp or the 
weft, and whether any of the warp threads or picks are two or more 
fold yarns. 

2. The numl^r of ends and picks, as a rule, may be readily counted 
by the aid of any one of the standard pick counting glasses. Where 
the size of the sample permits, it is advisable to count both the warp 
threads and picks in several places, so as to minimize the risk of errors 
arising from weaving faults which may be present in the sample. In 
those cases where the compactness of the threads or intricacies of the 
weave makes it difficult to see all the threads or picks, a good plan is 
to count the number of ends or picks in one repeat of the pattern, and 
then count the number of patterns to an inch or other convenient unit 
of measurement. 

3. The weight of each kind or colour of material may be calculated 
in the following manner— 

Ends per inch x width in inches x warp length in yards _ weight of 
840 X counts of warp warp in lb. 

Picks per ^ reed width ^ length of cloth 
inch in inches_in yards 

840 X counts of weft 
= weight of weft in lb. 

These calculations give the actual weight of the material in the piece, 
but due allowances must also be made for waste in both warp and weft. 
In the majority of cases 5 per cent, is an ample allowance for waste, 
which in the case of cotton is equal to 42 yds. per hank, and for con¬ 
venience of calculation the number of yards per hank is then taken as 
800 yds. Where the percentage of waste is other than 6 per cent, it 
should still be taken as a proportion of the yards per hank, and the 
number so obtained used as a divisor. If, for instance, previous experi* 
ence has shown that a particular class of cotton weft makes 8 per cent, 
of waste, the yards per hank would then be 840-67^=772 yds. 
With other classes of yarn, worsted, woollen, linen, silk, etc., the 
appropriate hank factor should be calculated to allow for the proper 
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percentage of waste. In some milts the warp length is used instead of 
the cloth length in calculating the quantity of weft, and the difference 
is assumed to cover the amount of waste. This is bad practice and 
leads to inaccurate results, as the difference between the warp length 
and the cloth length may bear no relation to the amount of waste. 

4. The character and quality of each kind of warp and weft can only 
be determined by inspection and comparison with similar known 
qualities of yarns. It affords scope for the exercise of trained and 
experienced judgment, although the matter is to some extent deter¬ 
mined by the cost of the ultimate fabric. 

5. The character and quality of the colour or class of dye is necessary 
in many cases, the final determination being usually influenced by 
previous knowledge of the style and the price of the cloth. 

6. Design, heald or harness draft, and lifting plan, are obtained in 
the usual manner, from an inspection of the interlacement of the warp 
threads with the weft. 

7. The length of the piece and the width of the cloth on the counter 
are usually specified on the order. 

8. The length of the waq and width in the reed are determined in 
a similar manner by measurement of threads extracted from the sample 
submitted, as both items are dependent upon the amount of contraction 
the yarns undergo in being woven into cloth. A convenient measured 
length of the cloth sample is cut, and a number of threads extracted. 
Each thread is taken in turn, and its length carefully measured after 
the waviness has been carefully smoothed out. Sufficient threads are 
measured to give a reliable average. Assuiping that threads measuring 
3 in. in the cloth were found to be 3i in. long when straightened out, 
then the warp contraction is approximately 6 per cent., and this per¬ 
centage added to the cloth length gives the length of the warp. 
Similar procedure is adopted with the weft, and the percentage of 
contraction added to the cloth width gives the reed width. 

9. The count of the reed is determined by the number of ends per 
inch in the finished cloth, after due allowance has been made for the 
contraction from reed width to cloth width on the counter. Assuming 
for instance weft contraction of 5 per cent, and a cloth to have 84 ends 
per inch required to measure 30 in. on the counter, then the reed width 
would be 30 + 5 per cent. =31^ in. and the reed would have 84-5 per 
cent. =80 threads per inch. The order of denting may very often be 
seen quite clearly by holding the sample up to the light, as the reed 
marks are not always obliterated even by the finishing operation. In 
other cases the requirements of the weave and past experience of similar 

fiibrics are safe ii^ications of the number of ends to be placed in each dent* 
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10. In those cases where the cloth is delivered to the buyer in the 

loom state, the question of finish is no concern of the manufacturer. 
In other cases, the class of finish is generally specified on the order. 
Where this is not done previous experience of the analyst is depended 
upon to adjudge same correctly. 

11. Where special selvages are required it is either specified on the 
order, or a cutting supplied with a portion of the selvage attached. 
Special selvages made of two-fold or other special yarns materially 
affect the cost of the fabric, and should never be ignored in the costing. 
Instead of having a separate calculation for the selvage, some manu¬ 
facturers reckon each two-fold end of the selvage as being equal to two 
ends of the ground warp. 
X In order to ascertain the cost at which a fabric can be sold, the value 
of the materials used and the cost of converting such material into cloth, 
must be taken into consideration. While the aggregate conversion 
costs of one manufacturer will probably not differ greatly from those of 
other manufacturers engaged in the same class of work, there are great 
differences of detail, and the manner in which certain of the expenses 
are allocated to different qualities of cloth. Most of these expenses are 
covered by the following list:— 

1. Value of materials, viz., yarns, sizing, etc. 
2. Wages paid for :— 

{a) Weaving. 
{d) Preparing for weaving, i.f., winding, warping or beaming, 

slashing, looming, loom tackling or jobbing. 
{c) Cloth examining and to warehouse staff, office staff, engineer, 

mechanics, labourers, etc. 
3. Working expenses:— 

{d) Depreciation of machinery and buildings. 
{e) Interest on loan capital, bank commission, etc. 

(/*) Repairs to buildings, machinery, renewals of machinery 
accessories, belts, oils, etc. 

(g) Rales, rents, insurance and similar charges. 
(A) Fuel, lighting, and water. 
{i) Cartage expenses and cost of gooils transport. 

4. Discount. 

An approximate idea of the manner of arriving at the selling price of 
any given sample of cloth is afforded by the following examples of 

typical fabrics. In all cases it is presumed that the counts of yarn and 
all other weaving particulars have been cor.rectiy ascertained by 
analysis or otherwise. 
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Example i.—Plain Grey Cotton Cloth 

Cloth to be 37 in. wide, 78 yds. long, 7*2 ends per inch of 30’s warp 
ahd 76 picks per inch of 3‘2’s weft. The warp shrinkage is found to 
be 6 per cent., therefore the warp length would be 78 + 6 per cent. 
= 8*2'5 yds. The weft shrinkage is found to be 4 per cent., therefore 
the reed width = 37 + 4 per cent. =38*5 in. Allowing 40 yds. per hank 
for waste in both warp and weft, the weight of material required 
would be:— 

Erids per 
inch. 

Warp 
Length. 

.37 
800 : 

Reed Cloth 
Width. Length. 

38*5 X 78 

c 
—= 9*16 lbs. weight of warp 

Picks. 
76 

800 X 32 
= 8 91 lbs. weight of weft. 

The weaving price for this cloth woven in a 43 in. loom would be 
(under the uniform list);— 

2d. per pick. 
19 picks per \ in. 

38 = price for 100 yds. 
less 0*95 = 2^ per cent, for width of loom. 

37*05 
plus 1*48 = 4 per cent, for reeci. 

38*53 
78 

30 05 = price for 78 yds. 
plus 34*55= 115 per cent, added to list prices. 

64*60 = weaving price. 

The total cost of this cloth would therefore be:— 

30’s warp, 9 16 lbs. at 30d. per lb. - - 274*8d. 
32’s weft, 8*91 lbs. at 30d. per lb. - - 267■3d. 
Weaving .... - 64*6d. 
All other expenses (assumed) to equal cost of 

weaving ----- 64*6d. 

Cost per piece = 671 *3d. = £2. 16s. Od. 
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Example 2.—Fancy Shirting 

In costing fancy cloths, the expenses are taken more in deUkil, 
because the system of warp preparation is usually much more elaborate 
than in the case of plain grey goods. It is also customary to quote 
the price per yard. The following is given as an example: A fancy 
shirting is 28 in. wide, 66 yds. long, 48 picks per inch, 18*s bleached 
cop, 37 dents per inch, 29^ in. reed width, 30’s white and coloured 
warp, 2/60’s white mercerized :— 

Warp Pattern 

Dents. 
2 
1 

3 

1 
1 

16 

1 
1 

3 

1 

30 

Ends. 
(} 
2 

32 
2 

white mercerized 
white. 

11 green J 

white, 
black, 
white, 
black, 
white. 

rigr«nl3tim„ 
11 white f 

white. 

62 

37x 29i = 1092+4 = 1096 dents. 
16 ends 2/50’s selvage in 8 dents. 
30x36 patterns in 1080 ,, 
16 ends 2/50’s selvage in 3 

Total, 1096 

White mercerized 
White - 
Green ■ 
Black • 

Ends per 
patt. 
6 X 36 patterns.  216 

46 x 36 +64 to cover selvage • =1720 

6x36  =216 

4X36 „.=144 

Total ends = 2296 

Weight of warp yarn, allowing 40 yds. per hank for waste :— 

2/80’s white mercerized 0*4725 lb. 

30’s white 

30*s green 

30’s black 

800x40 

17iW X 70^g.Q^g 
800x30 

216 X 
800 x 30 

144 x70_q.^^ 
800 x 30 

Weight of weft yarn, allowing 40 yds. per hank for waste z— 

29*5 x 66 x 48. 
805xT8 

:64*9 lbs. 
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Taking the weaving price according to the Colne list, and knowing 
that the cloth was woven on 13 staves, for which aflowance must be 
made, in addition to 6 per cent, for fine reed, the weaving price 
would be:— 

d. 
. 1*5 per pick (Standard). 

plus 0*09 =6 per cent, for fine reed. 

1*59 
plus 0*254=16 per cent, for shaft work. 

1*844 
12=picks per quarter-inch. 

22*128 for 70 yds. warp. 

Weaving price : 22*128d. per piece. 

Assuming a warp of 10 pieces the propnirtionate warp-dressing price 
according to the Colne and district list is 2I*7d., and the proportionate 
drawing price is 5*1 Id. The dyeing and sizing of the warp will be 
taken at an average price of 9d. per lb. ; bleaching and sizing warp 
at 2id. per Ib. The cost of finishing the cloth, raised back, will be 
taken at ^d. per yd., whilst expenses will be taken as equal to weaving, 
seeing that warp dressing, drawing-in, and sizing have been separately 
dealt with. The summary stands thus :— 

^ /2/60’s mercerized, 0*4725 lb. at 72d. per lb. - 34*02d. 
>^arp ^ ^ 182-lOd. 
Dyeing and sizing, 1*05 lb. at 9d. per lb. - - - 9'46d. 
Bleaching and sizing, 6*016 lbs. at 2*5d. pei lb, - - 12*64dr 
Dressing - - - - - - 21 •70d. 
Drawing - - - - - - - 6*1 Id. 
Weft, 649 lbs. at 32d. per lb. - - - - 207*686. 
Weaving 22*12d. 
Expenses ------- 22*12d. 
Finishing 66 yds. at Jd. per yard - - - . 33*00d, 

Total cost - 549*84d. 

649'84d. -r66 = 8*33d. per yard. " ' 
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NOTES ON TESTING YARN FOR COUNTS 

In estimating the unknown counts of yarn from a given sample for 
quotation purposes it is essential to take pains to arrive at a correct 
result. A number of methods are available, but in all cases the 
reliability or otherwise of the results depends to a great extent upon 
the degree of skill exercised in making the tests. If a large piece of 
cloth is available in the unfinished state, a good method is to cut a 
number of threads, say 30 in. long, although other lengths will serve, 
and after weighing them accurately, obtain the counts by calculation 
from the weight of the measured length. 

For small patterns a small yarn balance is available, and with this 
system the threads are cut into short lengths to the size of a templet. 
The number of such threads required to make a balance indicates the 
counts. In other cases where small patterns have to be tested, a 
number of threads are cut to a predetermined length and weighed 
against a fixed weight, tlie number of threads required again indicating 
the counts. 

Good judgment is required to determine w'hen it is quite safe to 
use the system of weighing, as in the case pf finished cloths par¬ 
ticularly, and sometimes with unfinished cloths, the results are liable 
to be vitiated by the presence of an uncertain quantity of filling or 
weighting. The only alternative in such cases is to wash out all 
impurities, and even then some little doubt arises as to whether all 
the weighting has been washed away, or if that is made certain by 
a very vigorous scouring, whether or not some fibres have been 
removed. 

Actual mill practice varies considerably. In some cases one or 
other of the weighing tests is made to serve, and such methods have 
at least the advantage of being fairly quick. In other cases, the counts 
is first obtained by twisting the unknown yarn, against yarn of a 
known count, and the result verified by weighing. In other cases the 
counts of the unknown yarn is determined solely by twisting it with 
similar yarn of a known count. A great aid towards securing reliable 
results, is to test the unknown yarns against yarns of similar count, 
taken from cloths which agree in respect of colour, weave, number of 
picks per inch, style of finish, etc. For this purpose, it is strongly 
recommended that a collection of finished and unfinished cloths made 
from yarns of known counts should be kept at hand. The collection 
should cover as wide a range as possible, so that in all cases unknown 
yams may be compared with known yarns of like character. 

The actual procedure is as follows t jPrejudging that the unknown 
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count is about, say, 32’s, that number of threads is abstracted from the 
unknown doth. Then 32 threads of 32’s of the same colour and 
finish are taken from a known cloth. The two sets of threads are 
then linked together as shown in the diagram herewith, where A 
represents the known counts and B represents the unknown counts. 

The two sets of threads are twisted fairly tightly and as uniformly as 
possible. Threads of the unknown counts are added or removed until 
it is adjudged that the two are equal in thickness. If the number of 
threads taken of the known counts equals the counts in number, then 
the number of threads in the set of threads of the unknown counts 
equal the counts of the threads in the sample. If, however, the 
number of threads of the known counts taken for some reason docs 
not equal the counts, then the following rule must be used :— 

Strands of yarn in B_>^known counts^ of unknown yarn. 
Strands of yarn in A 

Other useful rules for use when estimating the counts of cotton yarns 
and only short lengths of yarn are available, are as follows :— 

0'2314 X number of inches that weigh 1 grain = counts. 
The number of threads each 4*32 in. or in. long that weigh 

1 grain = counts. 
Sy X number of yards weighed -j-weight in. grains = counts. 
Number of yards weighed-r 0*182 x weight in grains = counts. 

A quick method of ascertaining the counts of cotton yarn on a cop 
or bobbin is to wrap six turns, equalling 9 yds., and divide the weight 
in grains of this length into 75. Thus :— 

75 
—;---——5— = counts. 

Weight in grains of 9 yds. 

This length (9 yds.) might be taken as a standard length for wrapping, 
and provides an easy method of ascertaining the counts, though there 
is no reason why any other suitable length should not be tak^n, and 
a constant found by calculation for that length as follows:—Suppose 
the length most suitable is 10 wraps or 15 yds., then 

15 x 7000_ 

840 
^=125, 

and this number is the constant numerator, which, if divided by the 
weight in grains of the standard lengths, gives the counts. 
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Worsted Yarns.—For worsted yarns in which the hank constant 
is 560, suitable constants for purposes similar to those given for cotton 
are :— 

0*3472 X number of inches that weigh 1 grain = counts. 
The number of threads each 2*88 in. long that weigh 1 grain 

= counts. ^ 
12*5 X number of yards weighed -f 0*08 x weight in grains 

= counts. 
In wrapping worsted yarns constants similar to those given for 

cotton may be employed, the standard numerator for 9 yds. being 
112*5, though 12 yds. gives a better number to deal with in calculations 
(150). 

Linen Yarns.—Similar constants for linen yarns in which the 
system factor is 300 are as follows :— 

0*648 X number of inches that weigh 1 grain = counts. 
The number of threads, each 1*543 in. long, that weigh 1 grain 

= counts. 
Number of yards weighed-r 0*043 x weight in grains = counts. 

The constant numerator, if 12 yds. are wrapped, is 280; this, if 
divided by the weight in grains of the standard length, will give the 
counts. 

YARNS IN COMMON USE 

Angola Yarn is composed of a low quality of wool (shoddy) and 
cotton scribbled together. About 20 per cent, is the usual proportion 
of cotton, which is included in the blend chiefly to improve its spinning 
properties, but sometimes these proportions are varied according to 
requirements. The yarn is principally employed as weft in the 
manufacture of warp-faced worsted fabrics. 

Angora Yarn is spun in France of the silver-grey fur of the Angora 
rabbit. It is very soft and will not felt, and is used for knitted sporting 
goods. 

Artificial Silk is entirely of vegetable origin, and consists of cellulose 
obtained from wood pulp or cotton formed into fine threads. It is 
now used in a large variety of fabrics, generally as special figuring 
threads either warp or weft, as weft in “lustre” fabrics, in trimmings, 
or in combination with the other textile threads. 

Bead Yarns comprise threads to which an actual bead is fastened, 
or to which hardened gelatine of a bead-like form has been attached. 

Botany Twist Yams are spun from 56’s to 70's Botany tops, and 
are used for the Huddersfield coating trade and the Bradford dress- 
goods trade. 
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Bourette Yarn is a heavy, fancy yarn spun from the carded short 
fibres of waste silk, with tufts or nubs of wool or hair occurring at 
intervals. 

Bump Yarn is spun from low-class cotton waste into coarse thick 
yarn with a little twist. It is used as wadding weft for toilets, 
quiltings, etc. 

Camlet Yams are made from lustrous wool (Lincoln or Leicester). 
Chain or Diamond Yarn is a three-fold yarn in which a thick soft 

thread is twisted with another thread of finer count and medium twist. 
These arc twisted again in the reverse direction with a third and finer 
thread. 

Chappe Silk Yarns are spun from inferior cocoons and silk 
spinners’ waste. They are used in the manufacture of velvets. 

Chenille Yarn is a composite thread produced by the weaving 
process. The warp threads interweave on the gauze principle, with 
weft in one or more colours. After weaving, the floats of weft between 
each group of warp threads are cut, thus producing continuous lengths 
of yarn with a projecting fluffy or pile surface. This yarn is then used 
as weft in chenille table covers, hangings, and like fabrics. 

Cloud, Flake, or Slub Yarns (Cotton) are produced by twisting 
a fine thread with another thread in which at intervals a soft place 
termed a slub, flake, or nep, has been formed. 

Coloured Mixture Yams are made by running together, in the 
first process of drawing, tops of different colours, the final yarn having 
the differently coloured fibres thoroughly intermingled. 

Condenser Yarns are spun from good-class cotton waste, count? 
6’s to lO’s, used for weft in low-class shirtings, quiltings, etc. 

Continental Mule Spun Yarn is a type of Botany yarn combed 
and drawn by the French method, and spun on the mule. 

Cord Yams for thick carriage rugs are spun from low coarse Scotch 
wool. 

Cord Yams (Cotton) prepared as single, 2, 3, 4, or more fold are 
thick yarns frequently used to ornament fabrics made with a ground of 
finer threads. 

Cord Yams (Silk) are thick yarns used to ornament .silk fabrics, 
and are made by running the required number (up to about 20) of 
cotton threads together without twist, and then twining a silk thread 
around the cotton core so closely as to entirely cover the cotton. 

Corkscrew Yarn (Cotton) is made by twisting together two yarns 
of unequal diameters, yarns which may be delivered at unequal rates, 
yams which contain unequal twist, or yarns which are twisted in 
opposite directions. 
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' Cr^pc Yarns (Cotton) are usually made 6- or B-fold, and are very 
hard twisted. Another class of crepe yarn which is single, and also 
very hard twisted, is used for warp and weft in crepe fabrics. 

Cr^pe Yarns (Worsted) are hard-twisted Botany yarns employed 
as weft in ^he production of cr6pe-de-chines, and similar fabrics. 

Crewel Yarns for knitting are spun from fine cross-bred wools. 
Curl Yarn is made by twining a comparatively thick thread around 

a much finer ground thread so as to form a succession of curls or loops 
along the surface of the yarn. 

Diamond Yarn consists of a thick core thread, around which two 
fine threads—usually of a different colour—are twisted in opposite 
directions, thus producing a diamond pattern effect. 

Fing^eringf Yarns are spun from fine cross-bred wools in hard, 
medium, and soft twists. 

Gassed Yarns are yarns which have been passed through a flame, or 
over hot singeing plates, to remove the projecting fibres from the 
surface of the thread, and make it smooth, round, and bright. They 
are used principally for sewing thread, lace manufacture, yarns for 
mercerizing, and as coloured threads in high-class shirtings. 

Genappe Yarns are made from lustre wools (Lincoln or Leicester), 
which are singed after doubling to secure a smooth surface free from 
loose fibre. 

Gimp Yarn is produced in a manner similar to spiral yarn, but 
additional twisting is required. 

Grandrille Yarns are evenly twisted yarns of different colours but 
usually similar counts. 

Heald Yarns (Cotton) are made from Egyptian cotton, and doubled 
into threads of varying thickness, 6, 9, 12, and 16-fold being the most 
used. 

Heald Yarns (^Voollen) are made from long lustre wools. 

Hosiery Yarns (Worsted) are made from fine botany tops (70*s 
quality). 

Hosiery Yarns (Cotton) are soft spun yarns with less than the 
standard number of turns per inch. 

Knop Yam is a two-fold yarn produced on a machine with an inter¬ 
mittent motion, which stops the progress of the yarn while one single 
twists around the base yarn to form a knop. 

Knickerbocker Yam is generally produced in two or more colours, 
and is made in a similar manner to cloud yarns, except that the spotting 

. material is flecked with colour during carding. 
Lace Yams are produced from good Egyptian and. Sea Island 

cottpm 
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Loop or Curl Yarns are produced by twisting a coarse firm thread 
around two ground threads, and then again twisting the whole around 
a binding thread. 

Marl Yarns are worsted yarns in two or more colours, which arc 
combined in the later drawing process, or in the final spinning process. 

Melange Yarn is a mixture worsted coloured yarn produced from 
tops on which the colour has been printed at intervals. 

Mercerized Yarn is cotton yarn treated, while in a state of tension, 
with caustic soda, which imparts to the yarn a bright lustre. These 
yarns are sometimes gassed before mercerizing. 

Merino Yams are spun from a mixture of cotton and wool, some¬ 
times in equal proportions, usually about seven parts cotton to three 
parts wool. These are used as weft in union and other shirtings. 

Mock Grandrelle Yam is single yarn spun from double roving, one 
being white or grey and the other coloured. 

Mungo Yam is obtained from milled goods, chiefly fragments of 
cloth, which short-stapled fibre is mixed with longer w'ool or with cotton. 

Organzine or Warp Silk contains from three to eight cocoon 
threads lightly twisted together. 

Paper Yarns are produced from strips of paper which are first 
moistened and then twisted into a round thread. They are used as 
weft for quiltings, domestics, trimmings, for making sacking, and for 
carpets. 

Sewing Thread (Cotton) is made from finest Egyptian and Sea 
~ Island cotton, usually six-fold. 

Shoddy Yam is spun from wool recovered from old long-staple 
materials. 

Snarl Yam is made from very hard twisted yarn, which is allowed 
to form “ kinks*’ or curly places in the thread at the desired intervals. 

Spiral Yarn is produced by twisting a fine thread around a thick soft 
single, or the thick thread may be twisted around the fine hard-twisted 
single. 

Textilose is spun from low cotton waste in conjunction with strips 
of paper. Used as a substitute for jute in bag-making. 

Tram or Weft Silk contains 2, 3, or 4 cocoon threads simply run 
together without twist. 

Vigogne Yams are spun from a mixture of wool and cotton. 
Vigoureux Yarn is a fancy coloured worsted yarn made from sliver 

which is printed—generally in one colour—prior to the spinning process. 
Voile Yams (Cotton) are evenly spun hard twisted yarns used for 

both warp and weft of voile fabrics. Single as well as two-fold voile 
yams are now in common use. 
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NOTES ON HEALD KNITTING 

The term “counts of healds” indicates the number of heald eyes per 
inch on all the staves constituting a set; it should not be confused with 
the number of heald eyes per inch per stave. For example, from shafts 
each containing 20 heald eyes per inch, the following sets of healds 
could be made : Three shafts, 60’s counts ; four shafts, 80’s counts; 
five shafts, lOO’s counts, and so on. Before the counts of healds to 
be used in weaving any specified cloth can be ascertained, the draft, 
method of denting the warp threads, and the counts of reed, must be 
known. In cloths such as plains, twills, sateens, etc., where, in one 
repeat of the draft, the same number of healds are required on each 
shaft (the denting also being regular and the ends drawn singly through 
the healds), the counts of healds to use will be equal to the ends per 
inch in the reed. For example : A warp has to be drawn 80 ends per 
inch in the reed, and has to be woven in plain, three-shaft twill, four- 
shaft twill, and five-shaft sateen. The plain would be drawn on four 
shafts, thus: 1, .S, 2, 4 ; and would require 20 heald eyes per inch per 
shaft, or a set of four shafts 80’s counts. The three-shaft twill would be 
drawn in on six shafts (to prevent overcrowding the healds), thus : 1, 3, 
5, 2, 4, 6; or 1, 2, 3, 4, />, 6; and would require 13^ healds per inch 
per shaft, or a set of six shafts 80’s counts. The four-shaft twill would 
be drawn in on four shafts, thus, 1, 3, 2, 4; or 1, 2, 3, 4; and would 
require, like the plain, a set of four shafts 80’s counts. The five-shaft 
sateen would be drawn in on five shafts, thus; 1, 2, 3, 4, 5; and would 
require 16 healds per inch per shaft, or a set of five shafts J^O’s healds. 

The best weaving conditions are obtained when the “ counts ” of the 
healds exactly coincides with the counts of the reed, as in such circum¬ 
stances the warp ends occupy exactly the same width in the healds as in 
the reed. This allows the warp ends to pass through both the healds 
and the reed in a straight line, and therefore minimizes side-chafing of 
the ends during the weaving process. In practice, howrever, it is not 
always possible to attain this ideal condition, as the actual counts of 
healds required are not always used. In a few cases coarser counts 
than required are used, and this caruses the warp ends to stand wider in 
the healds than in the reed, with the consequence that the reed will 
chafe the ends, particularly those nearest the selvage. Healds of finer 
counts than actually required are often used, and the spare healds 
dropped or left empty in a predetermined regular order. In such cases 
the drawer-in is expected to drop the healds in such manner as to keep 
the warp ends as nearly as possible in a straight line. But healds left 
empty frequently prove a source of trouble to weavers, and involve a 

t8 
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great risk of wrong drafts. Moreover, if the healds used arc vcrv much 
finer than required, the spare healds interfere with the free passage of 

the yarn. 
Apart from the above, faults sometimes occur in the knitting of healds, 

which greatly interfere with the gaiting and good weaving of the warp. 
Some of the most common faults noted are as follows:— 

Rough Healds^ caused by using lumpy heald twine, faulty siring, 
varnishing or drying of the healds. The healds and eyes should be per¬ 
fectly smooth and free from all projections. When healds are rough or 
sticky, the gaiting of the warp is often facilitated by freely dusting the 
healds, when in the loom, with French chalk; but as only a small 
quantity of chalk remains on the healds, the remainder being lost on 

the floor, this is a very wasteful method. Some firms have a wooden 
trough constructed, into which about one hundredweight of French 
chalk is placed. If healds, when received from the knitter, are sticky 
or inclined to roughness, they are bent by taking hold of the top and 

bottom staves, and the eyes and those parts of the healds which have to 
come into contact with the warp are worked well into the French chalk. 

Necked'^'' Healds.—This fault is caused by undervarnishing or send¬ 
ing the healds out before they are properly set. If undervarnished, the 
healds will not be durable ; if “necked’’—the bottom loops of the 
healds all loose—there will be considerable trouble with the gaiting of 
every warp. Because, when the healds are tightened up in the loom, 

a large number of warp ends will become fast between the bottom of 
the heald eye and the bottom loop of the heald, and as soon as weaving 
is commenced most of these ends will be broken out. When a new set 
of healds is received it should be tested by bending over a few healds; 
this should not result in any breaking loose at the eye, 

Healds Dropped in the Knitting.—The greatest fault in healds ot this 
description is where one shaft only is particularly faulty. The warp 
ends when drawn through the healds of the faulty shaft will stand wider 
than the ends on the other shafts, thus causing them to be all askew in 
the healds. In an ordinary set the healds should be knit the same 
width on each shaft, and should start and finish together, so as to ensure 
the warp ends passing through the healds straight. Healds stuck to¬ 
gether with varnish, closed eyes, healds dropped in pattern healds, are 
all faults which cause increased labour and loss of time to the drawer-in. 

Special care should be taken of the healds when in the loom, or their 
working life may be considerably curtailed. They should not be too 
tightly strung up. The separate shafts should rise and fall cleat of each 
other. The back shafts should be clear of the sley cap when the latter 
IS thrown back. If the healds are touched by the crank or sley at each 
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pick, a sawing acUon is set up between the healds and the warp ends, 
the effect of which is to reduce considerably the durability of the healds. 
Connections between the shedding mechanism and the healds should be 
made at the proper places on each shaft; knots in the cords used in 
these connections should be so adjusted that there will be no danger of 

their rubbing against the healds when in motion. If heald hooks are 
used in the shafts they should not project so as to touch the healds on 
adjoining shafts. 

The counts of the yarn from which healds are knit influences good 
weaving to a considerable extent, and it is very important that the 
thickness of the heald yarn, as well as t le size of the heald eye, should 
be exactly suited to the counts of the warp, the class and quality of the 
material used, and the number of ends per inch in the cloth which the 
healds have to weave. 

For average work, the question of the counts of heald yarn may 
safely be left to the heald knitter, who, on knowing the counts of the 

healds to be knit and the counts of the warp yarn, is able to make the 
right selection. Some mill managers and designers, however, prefer to 
specify the counts of the heald yams to be used, as only they can be 
fully aware of any modifying circumstances which might influence the 
right choice of the counts of the heald yarn to be used. In general, it 
may be stated that heald yarn too fine will not be durable for coarse 
counts or heavy work. Or, if the heald eyes are too small, lumps and 
knots will not be able to pass through, and thus a larger percentage of 
yarn breakages will occur. If the cloth has to contain a large number 
of ends per inch of coarse counts and too coarse twine is used, there will 
be considerable friction between the warp and the healds, and addi¬ 
tional strain placed on the shedding mechanism. Twine too coarse 
and too numerous or crowded clumsy heald eyes are very unsuitable 
for fine counts. 

The yarn used for making cotton healds is made from folded Egyptian 
yarns of good quality. Twelve-fold, 16-fold, and 20-fold are the most 
common folds, although others are in regular use. As a guide to the 
selection of the correct counts of heald yarn the following table may be 
taken as thoroughly representative of sound practice. It gives suitable 
heald yarn counts to use for weaving grey goods. For coloured warps 
it is advisable to use heald yarns somewhat finer than for grey warps, 

and two moves to the right in the table is recommended, viz.: for 20*s 
twist use the counts given in col. C; for 32’s twist use col. D ; for 44’s 
twist and upwards use the counts given in col. E. For the convenience 
of those who enumerate their healds by the number of heald eyes per 
inch, the number of stitches per inch is given in col. 3. The counts of 
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healds in col. 2 is the total number of stitches on all the four staves in 

a plain set 

Counts of Yarn Used in Knitting* Cotton Healds 

Counts of 
Healds. 

Stitches 
per Inch. 

Counts of Warp Twist. 

20’s 32 s 44’s 60’s fiO’s 

1 40’s to 60’a 10 to 12*5 
A 

20/40’s 
B 

15/40’s 
0 

16/60’s 
D 

16/60's 
16/60’s 

B 
16/70's 

2 51’s to go’s 12*25 to 16 18/40’s 
16/40’s 

15/40’s 
16/50’s 

16/50’s 16/80’s 
3 61‘s to 70’.s 1.5-26 to 17*6 16/60’8 

lC/60’s 
16/70’s 
16/70’s 

12/70’s 
4 7l’s to 80’s 17-75 to 20 15/40’s 16/50’s 12/80’s 
5 fit’s to 90’s 20*25 to 22*5 16/50’s 16/60’s 16/70’s 16/8O’0 12/90a 
6 fit’s to lOO’s 22-75 to 2.5 16/50*s 

16/60’s 
16/60’s 16/70’s 16/80’s 12/90’s 

7 lot’s to llO’s 2.5*25 to 27-.5 16/70’8 16/80's 12/70’s 12/100’s 
8 Ill’s to 120’s 27-75 to 30 16/60’s 16/70’s 10/80’s • 12/80’8 12/lOOs 

Systems of Numbering Reeds 

District System of Counting. Factor. 

Huddersfield Number of dents in 1 in. • 1 
Radcliffe >1 »> >»*"*■ ) 
U,S.A. »» »» * " “ 1 
Stockport • i 
Blackburn • Number of beers of 20 dents in'45 in. i 
Bolton >> 19 11 If f ? or 0-82474 
Bradford If 19 91 It 

Dewsbury It tt 9t tt U 
Leeds - Q 

t tt tt It ^ >» V" 
Irish - Number of hundreds of dents in 40 in. 5 or 2-5 
Macclesfield . 11 99 It »> V 
Scotch It 99 ^ If ^7 ,, W- or 2*705 
Metrical Numl)er of dents in 1 centimetre V/ or 2-53969 

. 1 
9t ,, ,, 1 decimetre or 0-25397 

Nofe,—Any count of reed may be converted into dents per inch by 

multiplying by the constant factor given in the third column. Dents 
per inch, divided by the constant factor, equals the equivalent reed.in 
any other denomination. 



Ci.EAR Shellac Varnish.—To get an absolutely clear solution of 
shellac has long been a desideratum with those who have occasional 
need of the medium of cements, etc. It may be prepared by making an 
alcoholic solution of shellac in the usual way; a little benzole is then 
added, and the mixture well shaken. In the course of from twenty- 
four to forty-eight hours the fluid will have separated into two distinct 
layers—an upper alcoholic stratum, perfectly clear, and of a dark red 
colour, while under it is a turbid mixture containirg the impurities* 
The clear solution may be decanted or drawn off with a pipette. 
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SECTIONS AND SPECIAL ARTICLES IN 1980 YEAR 

BOOK OMITTED IN 1931 EDITION 

Pagt NoS,, 
1930 Edition. 

Acid Dyes, Uses of - - - - - 348 

Acid Testing 262 
Alkali Testing 260 

Ball and Roller Bearings ----- 457 

Calendering Cotton Piece Coods - - - - 331 

Chain Driving ...... 44^ 

Chemicals: Formuhe ..... 357 

Cotton Yarn Costing ----- 83 

Dyeing Woollen and Worsted Piece Goods - - 346 

Dyers’ Terms: Glossary - - - . . 355 

Dyestuffs, Wool 34$ 

Fibres; Chemical Tests - - . . . 265 

High-draft Spinning Systems (1920, i)p. 336-340). 

Holidays in the Textile Districts - - . . 479 

Loom Production, Calculating .... 244 

Oil Recovery in Waste Spinning - • - - 92 

Pulleys, Circumferential Speeds of: Tables - - 452 

Rags, Working up - - - - - 99, 109 

Rayon Sizing Machines (1929, pp. 290-292). 

Silk and Artificial Silk Yams, Numbering - 130 
Size Mixings ...... jgj 

Sizing Materials 151 

Sponge and Cleaning Cloth W'eft - - - - 108 

Stains, Removing, from Wool .... 263 

Surgical Cotton (1929, p. 303). 

Take-up Motions, Pickle’s; Change Wheels - - 147 
Wadding Manufacture - . . . , IO9 

Water Weight and Volume Relations - - - 361 

Wool Creams, Oleines, Oils, etc., Tests for - - 248 

Wool Dyeing 345 
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WOOL SUPPLIES 

The world’s production of wool has been recently estimated at about 
3,620,638,000 lbs., compared with an average annual production of 
3,248,477,t)00 lbs. in the pre-war years 1909-13. 

For all practical purposes the wool produced may be divided into 
three broad classifications—namely, merino, crossbred, and low. 
Merino wools in quality are 60’s, 64’s, 70’s, and 80’s, Bradford de.scrip- 
tions. Finer qualities still are produced, such as 90’s, and even finer, 
but they constitute a negligible quantity of the total. Crossbreds 
range from 32’s to fiS’s qualities, and in the wool trade embrace all 
qualities other than merino. Low wools fall into a class by themselves ; 
they include East India wools, and are used in the manufacture of 
carpets, rugs, etc. 

A further distinction is drawn between combing wools, f.c., wools 
used in the worsted trade; and clothing wools, i.e., wools used in the 
woollen trade. 

There are twenty-four registered pure breeds of sheep in the 
United Kingdom, and the wool produced ranges from 28’s quality 
grown on the blackfaccd breed, to 58’s quality grown on the 
Southdown. 

All wools may be divided into three main classes—namely, long, 
medium, and short, and the essential differences may be summarised 
as follows :— 

Long Wools. Medium Wools. Short Wools. 

Length 8 in. and up¬ 
wards 

5 to 8 in. 1 to 5 in. 

Lustre - Lustrous Demi-lustrous Non-lustrous. 
Colour Yellowish Fairly wliite White. 
Fineness 1/400 to 

1/700 in. 
1/600 to 
1/900 in. 

1/900 to 
1/2000 in. 

Softne.ss Fairly hard Fairly soft Soft and very 
soft. 

Elasticity Fairly elastic Elastic Very elastic. 
Waviness Fairly straight F'airly wavy Very wavy. 
Felting property - Indifferent Good Very good. 

1 

In British wools the long classes comprise ohiefly Lincoln, Leicester, 
Border-Leicester. Cotswold, Devon, and the Blacklacod type. In the 
medium classes there are Cheviot, Romney Marsh, and Irish. Among 
the shorter wools are Southdown, Dorset, Wiltshire, Shropshire, 

Oxford, Hampshire, and Suffolk Downs. 
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DEFINITIONS OF WOOL TERMS 

Lamb’s WooL—Up to seven months old, approximately. 
Hog. —First clip off sheep, about one year old. 

Teg.—Same as hog, in shorter wools. Both hogs and tegs are 

naturally finer and longer than wethers, and are thus classed about 

four qualities higher. 

Wether.—After first clip. 

Ram and Ewe are, of course, male and female respectively, the 

former producing longer and stronger wool. 

Comeback refers to the wool from a sheep which after crossing and 

recrossing comes back nearly to the original breed or type, 

Super is finer than Selected, and Pick finer than Super. 

Colonial and Other Crossbred Wools 
32’s-40’s: Coarse Crossbreds.—12 in. downwards, fairly strong 

and lustrous, harsh, felting indifferent; yield GO-OO per cent. 

40’s-50’s: Medium Crossbreds.—10 in. downwards, very strong 

and lustrous, fairly fine and soft, fair felting properties ; yield 55-65 per 

cent. 

60*s-58’s: Fine Crossbreds.—6 in. downwards, very strong, fair 

lustre and good colour, soft handle, good felting properties ; yield 

about 50-60 per cent. 

Colonial and Other Merino Wools 
68’s-64’s : Strong Merinos.—4 in. downwards, very strong, good 

white colour, very soft handle, very good felting properties : average 

yield 48-50 per cent. 

64*s-80*s; Fine Merinos.—3 in. aownwards, very strong and 

white, extra .soft, with best felting properties ; average yield 45-60 per 
cent. 

British Wools 
28^s-32’s : Mountain Types.—Scotch blackface wethers and hogs ; 

Irish, Scotch, and Hcrdwick ewes and wethers. 

32*s-36’s : Mountain.—Irish mountain, best Scotch cross wethers, 

and hogs. Lustres.—Lincoln wethers and hogs, Nottingham wethers, 

Yorkshire wethers. Demi.—Deep Radnor.s. 

36^s-40’s : Lustres.—Nottingham hogs, Leicester wethers and hogs, 

Ripon wethers, Devons, Yorkshire hogs. Demi-lustres.—Selected 

Irish wethers, super Staffordshire wethers. Demi.—Welsh fleeces, 

seconds. 

40*s-44*s : Lustres.—Ripon hogs, North wethers. Demi-lustres. 
—-Irish wethers (pick and super), Irish hogs (selected), Kent wethers 

(selected), super Staffordshire hogs. Demi.—Welsh fleeces best, 

Lonk ewes and wethers, Cheviot wethers. 
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44’s-46’s : Demi.—North hogs, Irish hogs (pick and super), Kent 

tegs (selected), half-bred hogs, Norfolk half-bred hogs, fine Radnors, 

Cheviot hogs (super). 

46’s-60’s : Demi.—Pick Shropshire hogs and wethers, selected 

Welsh Eastern Counties Down ewes and tegs, Hampshire and Oxford 

Down ewes and legs. 

60’s-68’s : Demi.—Wiltshire and Dorset Down tegs and ewes. 

Southdown tegs and ewes. 

Summary 
Mountain Wools.—Length 8 in. to IJ in., .strength deficient, no 

lu.stre, colour according to soil; handle harsh, brittle, non-felting, 

more or less kempy ; yield 55-70 per cent, according to soil; fineness 

28’s to the best of 50’s quality. 

Lustre Wools.—Length up to 16 in., very strong and firm, high 

lustre, colour according to soil, non-felting ; yield GO-75 per cent, 

according to soil ; fineness 28’s up to 44’s quality. 

Demi-lustre—a cross between Lincoln (pure lustre) and Shrop¬ 

shire (non-lustre).—Length up to 8 in. or 10 in., strong and firm, 

“ softish ’’ handle, felting indifferent; yield 60-70 per cent. ; fineness 

up to 48’s quality. 

Half-breds.—Same characteristics as Demi. 

Demi (in the sense of non-lustre).—Length up to 4 in. or 5 in., 

comparatively strong, soft handle, felting fairly good ; yield 60-68 

per cent. ; fineness up to 54’s quality, except Southdowns, which go 

up to 58’s, and are the best. 

Sheep in the United Kingdom 
The following shows the number of shcei> in the United Kingdom 

and the estimated wool production:— 

Year. 
Number of 

Sheep. 
Wool Production. Wool Exported. Left for Home 

(.'onsumption. 

l.bs. Lbs. Lbs. 
1913 27,629,206 125.122,000 28,602,000 96,460,000 
W17 27,850,252 125,176,066 8.781,200 116.394,866 
1918 27,062,681 119,736,277 2,333,300 117,402,977 
1919 25,047,694 116,668,564 18,462,900 97,195,664 
1920 23,328,790 104,856,600 22,170.100 82,686.600 
1921 24,160,826 101,100,000 35,334,900 66,765,100 
1922 23,816,000 102,900,000 01,369,700 41,640,300 ! 
1923 24,184,000 102,300.000 67,920,900 44,379,100 
1924 26,366,000 104,477,000 62,314,300 62,162,700 
1925 26,627,800 109,753,800 63,690,900 66,062,900 

1926 27,680,000 113,684,000 54,396,000 59,289,000 
1927 28,328,000 117,822,000 62,021,000 56,811,000 
1928 27,866,600 118,816,000 48,196,400 70,620,600 j 
1929 27,691,000 117,070.000 51,983.000 05,087,000 
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PRICES OF BRITISH FLEECE WOOLS DURING 1930 

The following shows prices ruling in Bradford for certain descriptions 

of British wool during 1930 

Quotations, in pence per lb., are those ruling on the last Thursday in 

each month for good, well-classed, selected, and well-washed fleeces. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Description. d. d. d. d. d. d. d. d. d. d. d. d. 
Lincoln hogs • 18} 13i 12i 12} 12 11} n 10} 10} 9} 9 9 
Lincoln wethers 13 13 12 12 11} 10} 10} 9} 9} 9 8 8 

Nottingham hogs 14 13^ 12} 12} 12 11} 11 11 10 9} 9} 9} 

Nottingham wethers 13} 13 12} 12 ni¬ 10} 10} 10 9} 9 8 8 

Ripon hogs 15 15 14 14 ls 12} 12 12 12 11 11 10} 

Ripon wethers 14 14 13 12} 12 12 11} lOi 10} 10 9 9 
Yorkshire bogs 14 13i 12\ 12} 12 11} 11 10} 10 9} 9} 9i 

Yorkshire wethers - 13,^ 13 12 11} 11} 10} 10} 10 9} 9 8 8 
North hogs 13i 12} 12} 12 11} 11} 11 lOJ 9} 9 9 
North wethers • 13i 13 12 12 11} 11 10} 10} 10 0 8} 8} 

Irish hogs, pick and super 14^ 13 12} 12 12 12 11} 11 10} 10 9} 9} 
Irish wethers, pick and 14 13 12i 12 12 11} 10} 10} 10 9} 9 9 

super 

Best Kent tegs 15J 14i 14 13} 12i 12 11} 11 11 10 9} 9} 
Best Kent wethers • m 12i 12 11 11 11 10} 10} 10 9 8} 8} 

♦Cheviot hogs, North 14 13i 12 12 12 11} 10 10 9} 9 8} 8 

♦Cheviot wethers, North- 13 12i 11 11 11 10} 10 9} 9 8} 8 7} 

Half-bred hogs (Mid. 14 13i 12 Hi 11 11 11 10} 10} 9} 8} 8 

Counties) 

Half-bred wethers (Mid. 13J 13 Hi Hi 11 10} 10} 10} 10} 9 8} 7} 

Counties) 

Norfolk half-bred hogs 14 18i 12 12 11} 11 11 10} 10} 9} 8} 8 
Norfolk half-bred wethers 14 13 12 Hi 11 10} 10} 10 10 9 8} 7} 

♦Scotch Cross hog - 10 9i 8i 8} 8} 8} 8 7} 7} 6} 6} 6} 

Southdown tegs and ewes 18J 18} 17 16} 16} 15} 16} 16} 16} 14 14} 13} 

Pick Shrop. h. and w. 16 15} 16 14} 14} 14 14 14 13} 12} 11} 11 

Hampshire Down t. and e. 16 15} 14 14 14 14 14 14 13 12 11 10} 

Dorset Down t. and e. 18 17} 16i 16} 15 15 16 16 14} 18} 13} 13 

Eastern Counties Down t. 15 15 14} 13} 13 18 13 12} 12 10} 10 9} 

Eastern Counties Down e. 16 15 14} 13} 13 13 13 12} 12 10} 10 9} 

Welsh fleeces, selected 12 12 11 11 10} 10} 10 9} 9 8 7} 7 

Radnor-s pick and fine m 12 Hi 11 10} 10} 10 9} 9i 8} 7 T 

♦Hcrdwick e. and w. 10 10 H 9 8} 8 7 6 6 6 6 4i 
♦Blackfaced Scotch - Hi Hi lOi 10 9 9 7} 6 6} 6} 8} 

♦Unwashed. h. = hogs. w.-wether*. t.=tcg*. e.aewei. 
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COLONIAL AND FOREIGN WOOLS 

The finest merino wool is grown in Australia, Tasmania, and in 

increasing quantities in South Africa. The merinos of Australia show 

good length, colour, soundness of staple, elasticity, fineness, softness, 

and felting property. Merinos are grown in three main types—^namely, 

fine, medium, and strong, and they are used in the production of the 

finest worsteds, woollens, and hosieries. The best commercial types 

are 64’s and 70’s, and these wools are wanted in increasing quantities. 

Crossbreds are produced in Australia, New Zealand, and South 

America. Of the New Zealand clip, about 98 per cent, is crossbred 

wool and only 2 per cent, merino. Of the South American clip, 

about 70 per cent, is crossbred and 30 per cent, merino. 

Crossbreds can be divided into three classes—namely, fine, medium, 

and coarse. The first cross of the merino with a mutton sire, say, Lin¬ 

coln, Leicester, or even Romney, produces a sheep growing 50’s to 56*s 

wool; the second cross of the half-bred ewe produces medium wool of, 

say, 46’s to 48’s quality; and a third cross produces a full blood coarse 

crossbred with a quality ranging around 40’s to 44’s. The pure 

Lincoln and Leicester wools produce wool of 36’s to 44’s quality, 

while pure Romney Marsh wool is 46’s to 48’s. A very useful class 

of fine crossbred wool comes under the category of “ comeback,” 

this wool being 56’s to 68’s quality, while often the comeback wool 

produced in Victoria and Tasmania will scale 60’s quality. The cross¬ 

breds from South America are excellent for many purposes, but, as 

already indicated, are usually of the Lincoln type, and are not quite 

equal in point of handle and spinning value to those of Australia and 

New Zealand, though there has been a marked improvement in the 

general character of South American crossbreds during the past dozen 

years, owing to the large importations of stud sheep from England. 

The following are the leading descriptions of wool made in Australia 

when the fleeces are classed after shearing :— 

Super or AA Combing.—Represents the longest, brightest, and 

lightest conditioned sound fleeces. 

First or A Combing.—Represents shorter, heavier conditioned, and 

less attractive fleeces of the same quality. 

Average or B Combing.—Represents the shorter, heavier con¬ 

ditioned and less attractive fleeces of rather strong quality. 

Combing or C Combing.—Represents all the extra heavy conditioned 

and very fatty fleeces from the above lines. 

Broken Fleece.—Usually contains the tender stapled fleeces from the 

above lines. 

Super or AA Lambs.—Represent the lightest, brightest, longest, 
and best lambs. 
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A Lambs.—Shorter and heavier in condition. 
Necks.—The portion from the neck of the animal adjoining the 

shoulder. 
A Pieces.—Lightest, brightest, and best conditioned. 
Pieces.—Heavier in condition and the outer edges of the skirted 

fleece. 
Stained Pieces.—Represent that portion of the fleece stained by 

urine, dung, etc. 
A Bellies.—Earthy, stumpy, and short wasty tender wool from the 

belly of the sheep. 
A Locks.—Represent the lightest conditioned trimmings ot the fleece. 
Locks. —Heavy conditioned, short, and second cuts ; should be free 

of dags. 

The following statistics relating to sheep and wool production in 
Australasia are compiled by Dalgety & Co. :— 

Sheep Returns 

States. 1029. 1028. 1927. 1920. 

New South 
Wales 

Victoria 
Queensland 
South 

Australia 
West 

Australia 
Tasmania - 

50,750,000 

17,427,203 
19,975,752 
6,186,252 

9,556,823 

2,000,000 

50,515,0<X) 

16,498,222 
18,509,201 
7,079,947 

8,927,929 

1,900,000 

48,920,000 

15,527,447 
16,642,386 
7,642,345 

8,447,480 

1,860,000 1 

54,630,000 

14,863,000 
16,965,481 
7,460,000 

7,436,312 

1,619,076 

Common¬ 
wealth 

105,896,030 j 103,430,299 98,939,657 * 102,063,868 

New 
Zealand 

30,637,390 29,051,382 27,133,810 25,379,071 

Australasia 136,533,420 1.32,481,681 I 126,073,467 128,342,930 

Australia. New Zealand. Australasia. 
1926 • 96,343,098 24,904,993 121,248,001 
1924 - 87,669,311 24,547,955 112,217,286 
1923 - 81,035,356 23,775,776 104,811,132 
1922 - 84,691,864 23,081,439 107,773,303 
1921 - 82,921,391 23,285,031 106,206,422 
1920 76,823,350 23,919,970 100,743,320 
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The net production of wool for the Commonwealth and Ne^ 
Zealand in bales for the last four seasons has been as follows 

Net Production 

States. 
1929-30 

Production. 
1928-29 

Production. 
1927-28. 

Production. 
1920-27 

Production. 

New South Wales 
V ictoria 
Queensland - 
South Australia • 
Western Australia 
Tasmania 

Bales. 
1,450,000 

491,000 
463,000 
213,000 
200,000 

50,000 

Bales. 

1,485,000 
500,000 
419,000 
228,000 
180,000 
60,877 

Bales. 
1,430,000 

405,000 
374,000 
247,000 
176,000 
41,000 

Bales. 
1,495,000 

440,668 
348,000 
222,570 
160,000 
40,200 

Commonwealth - 
New Zealand 

2,867,000 
715,000 

2,862,877 
693,000 

2,673,000 
665,000 

2,712,438 
687,000 

Australasia • 3,582,000 3,660,877 3,338,000 3,299.438 

Australasian Sales, Weights, and Values 

Season. Sales. 
Average Net 

Weight. 
Gro.ss Value. Average 

Bale 
per 

Bales. Lbs. per Bale. £ £ s. d. 
1929-30 2,979,223 308-6 39,054,959 13 2 2 
1928-29 3,221,327 3161 69,339,438 21 10 6 
1927-28 2,955,585 311-3 73,877,862 24 19 11 
1926-27 2,993,933 319-5 64,818,586 21 13 0 
1925-26 3,146,916 316*9 65,980,862 20 19 4 
1924-25 2,050,545 327-3 69,083.182 33 13 10 

2,202,1)37 322-7 64,929,298 29 9 9 
1922-23 2,409,281 322-9 54,169,743 22 9 8 
1921-22 2,694,139 327-2 41,604,090 15 a 1 
1920-21 990,060 330-6 15,475,014 16 12 7 
1919-20 2,626,005 324-4 59,819,006 22 15 7 
1918-19 2,658,747 33M 60,346,647 22 13 11 
1917-18 2,488,862 331-3 55,806,998 22 8 5 

1916-17 2,216,681 327 3 47,951,729 21 12 8 

1915-16 1 1,807,979 322-7 29,903,632 16 10 10 
1914-15 1 1,644,799 329-1 19,742.646 12 15 7 

1 1913-14 1 1,968,578 327-2 ' 26,079,536 13 4 
1 

1912-13 1,804,801 321-2 24,642,643 
i 

13 13 1 1 
1 
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Australasian Merino and Crossbred 

Description. 

Merino - - - - 
Crossbred and all strong 

wool breeds 

Total, 1928-29. 
Bales. Per Cent. 

2,181,778 68 

Total, 1929-30. 
Bales. Per Cent. 

2,131,066 72 

1,039,549 32 848,157 28 

3,221,327 ... 2,979,223 

Proportion of Fleece and Lambs 

Description. Total, 1928-29. Total, 1929-30. 

Bales. Per Cent, Bales. Per Cent. 

Fleece, etc. - - - . 3,068,788 95 2,830,227 95 
Lambs 162,539 5 148,996 5 

3,221,327 ... 2,979,223 

Distribution of Australasian Purchases 

(Figures supplied by Buyers) 

Destination. Total, 1929-30. Total, 1928-29. 

Bales. Pe r Cent. Bales. Per Cent 
United Kingdom - 812,384 

702,652 
27 891,765 28 

France ... - 24 672,894 21 
Germany and Austria 418,009 14 452,228 14 
Belgium and Holland • 246,139 8 313,546 10 
Japan, China, and India 342,323 11 365,319 11 
united States and Canada 76,408 3 105,687 3 
Italy and Switzerland - 143,413 5 139,811 4 
Russia, Norway, Sweden, 

Poland, Czecho-Slovakia, 
and Spain 

31,105 1 66.372 2 

Local manufacturers 1 206,790 7 214,706 7 

Totals - 2,979,223 ... 3,221,327 ... 
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IMPORTS OF WOOL 

’000 Lbs. 

Merino. Crossbred. Other Sorts. 

Greasy. Scoured. Greasy. Scoured. Greasy. Scoured. 

1926 
1927 
1928 
1929 

312,051 
301,612 
322,112 
380.937 

17,6.35 
21,2.59 
19,676 
29,042 

208,075 
229,439 
279,516 
276,039 

30,389 
35,493 
27,1.52 

313,689 

183,001 
160,804 
51,937 

214,681 

.56,997 
68,211 
66,530 
62,000 

Exports of British Wool 

’000 Lbs. 

Greasy. Scoured. Slipcd or Pulled. Wool W.aste. 

1926 24,453 16,436 4,819 13,277 
1927 25,050 17,525 5,730 17,293 
1928 21,474 13,436 1 4,570 17,597 
1929 

1_ 

21,420 
1 

14,498 1 3,860 15,402 

Imports of Alpaca, Mohair, etc. 

’000 Lbs. 

Alpaca, Vicuna, 
and Llama. 

Mohair. Camel’s Hair. 

1925 5,516 13,413 4,909 
1926 5,176 2,337 
1927 0,459 5,922 
1928 4,894 14,537 
1929 i 4,831 12,721 4,944 
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Wool Waste, Noils, and Woollen Rags 
Imports 

Wool Waste. Noils. Rags Pulled. Rags not Pulled. 

’OIM) Lbs. ’IHMJ Lbs. (.'wt. C'wt. 

1925 1,755 1,362 11,137 642,971 
1926 1,927 1,583 19,651 512,679 
1927 2,516 1,823 -12,499 409,219 
1928 3,250 1,946. 11,825 399,753 
1929 2,478 1,724 6,816 466,199 

Exports 

Noils. Rags Pulled. Rags not Pulled. 
V.alue Raw 
Wool, etc., 
and Rags. 

1925 
1926 
1927 
1928 
1929 

’000 Lbs. 
15,141 
13,808 
18,821 
20,459 
17,101 

Cwt. 

87,781 
56.241 
66.241 
63,677 
60,827 

(\m. 

205,864 
200,889 
232,710 
276,632 

1 237,778 

£ 
11,503 
8,453 

10,471 
1 10,282 
1 9,621 

U K. IMPORTS OF PRINCIPAL WOOL TEXTILE 
PRODUCTS 

Average. 
1009-13. 1925. 1920. 1927. 1928. 1929. 

’(XK) Lbs. '000 Lbs. ’000 Lbs. ’000 l.bs. ’090 Lbs. ’000 Lbs. 
Merino tops 340 003 685 1,(X16 2,131 
Other tops ., 1.909 1,579 2,014 2,218 1,505 
Woollen yarns - 14,782 15 7«2 10,032 15,466 18,020 
Worsted yarns - >28,121 { 309 1,399 ' 1,768 2,202 2,197 
Hair, etc., yarns i 1 54 50 l:U 210 266 

’000 Sq. Yds. 

Woollen tissues (sq. 
yd.)— 

16 oz. and over - 1 ( 820 800 737 846 804 
12 to 10 oz. 3,196 2,014 2,753 2,132 1,849 
8tol2oz. - 40 57 55 76 70 
Under 8 o/. >71,292 7,910 11..539 9,884 7,714 6,748 

Worsted tissues - 1 1 
12 oz. and over 40 38 88 58 34 
Under 12 oz. j 1 11,207 7,547 7,976 8,125 6,334 

Mixtures, 
“ woollens ”— 1 

16 oz. and over - | 120 364 595 501 494 
12 to 10 oz. 1,152 1,263 1,354 1,564 1,576 
8 to 12 oz. - 2,054 2,083 3,106 3,781 j 4,052 
Under 8 oz. 1,498 1,197 1,517 2,129 1,741 

Mixtures, “worsteds” 400 390 1,028 828 734 
Damasks, tapestries • 518 750 1,158 502 1,090 
Plushes 327 346 376 817 495 
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U.K. EXPORTS OF PRINCIPAL WOOL TEXTILE 
PRODUCTS 

Averaijc. 
1009-1:1 

192.5. 1926. 1927. 1928. 1929. 

’000 Lbs. 1 

Tops .... 41,801 32,041 f 33,622 41,952 34,425 32,736 
Woollen yarns 127,494 6,971 5,371 6,573 7,461 7,898 
Worsted yarns 38,7.56 1 31,806 45,316 41,401 38,797 
Alpaca, nohair, cash- 8,059 1 6,338 9,007 8,880 7,927 

mere yarns 
Hair, etc., yarns - 4.627 1 3,818 8,234 8.180 8,989 

1 ’(K)0Sq.Yds. 1 

Woollen tissues 127,494 i:i2,174 119,:i57 i:«),916 128,339 108,186 
Worsted tissues 08,40.5 47,302 42,950 39,979 42,111 47,281 
Flannels and delaines - 6,441 6,858 4,428 5,546 4,085 4,056 
Mohair, alpaca, cash- 764 997 1,387 2,722 2,396 

mere 
Wool pile - • - 1,324 1,298 1,353 1,217 1,042 
Blankets (’OfKJ pairs) 9T2 1.138 1,145 1,1:34 1,179 895 
Damasks, etc. 320 391 344 262 243 
Carpets and Ru^s 2,1.53 2,196 2.200 1.838 837 

’000 £ 

1 Total value manufactures 1 68.934 1 .51,312 1 .56,7.55 1 56,897 1 52.»tt;i 

Argentine Wool Exports 
The following shows shipments ol Argentina wool to overseas 

destinations for four years. The Argentine wool year dates from 
1st October to 30th September, and the average weight of a bale is 

about 1000 lbs greasy and 800 lbs. scoured :— 

Destination. 1929-30. 1928-29, 1927-28. 1926-27. ] 

Hales. Bales. Bales. Bales. 
Dunkirk 54,743 57,292 69,562 78,159 
Antwerp 52,936 62,878 40,755 33,939 
Hamburg 66,389 76,005 73,841 75,308 
Bremen - 6,490 5,005 16,855 22,067 
Genoa - 20,746 25,671 20,775 16,802 
United Kingdom - 72,479 62,554 63,808 79,182 
United States 33,861 39,740 23,083 30,261 
Bordeaux 322 40 47 101 
Havre - 568 739 359 802 
Mar.seilles 1,087 272 134 2,050 
Barcelona 1,105 804 1,706 464 
Amsterdam 
Rotterdam 

1 2,061 } 1,918 1 1,205 1 3,072 

Trieste - 1,350 1,354 968 2,821 
Various - 7,522 8,497 9,640 7,575 

Totals - 321,659 342,769 322,737 351,603 

TO 
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Uruguayan Wool Exports 
The following shows the shipments of Uruguayan wool to overseas 

destinations for four years :— 

Destinatinti. 1928-29. 1927-28. 1920-27. 

Bales. Bales. Bales. Bales. 
Dunkirk. 24,261 17,537 20,706 21,876 
Antwerp . . . . . 14,995 16,139 18,774 11,655 
Hamburg - ... - 20,764 31.569 21,903 40,496 
Bremen ..... 841 3,417 4,291 1,075 
Genoa ..... lit .851 12,819 11,254. 12,202 
United Kingdom - - - ; :i4.036 9,000 35.4'^a 14,949 
United Slates .... 13,587 20,578 6,927 14,786 
Bordeaux and Marseilles 1,602 493 645 931 
Amsterdam and Rotterdam - 1,610 2,067 1,7-'8 1,418 
Havre 311 688 326 496 
Trieste ..... 3.135 1,891 857 ! 1,929 
Various ..... 5,047 3,382 721 1,133 

'Potals 1 143.040 119,580 123.641 1 122,946 

South African Wool Exports 
The following comparative statement shows the exports of w^ool 

from the Union of South Africa for four years ;— 

Destination. 
January to December. j 

1929. 1928. 1927. 1926. 

Lbs. I.bs. Lbs. Lbs. 
Scoured : 

United Kingdom 4,000,324 4,311.204 4,222,592 3,854,250 
Belgium 248,880 138,751 109,935 166,748 
France 95,444 128,466 235,472 257,007 
Holland - 25,590 76,016 56,352 47,512 
Germany 1,336,888 1,114,701 907,692 657,804 
United Stales 652,917 584,174 , 804,432 891,654 
Canada 200,479 187,469 110,419 141,511 
luly - 134,436 83,892 10,958 
Japan - 13,198 3,908 9,706 1*0,696 
Denmark 1,903 
Hong Kong 
Sweden 
Spain - 
China - - . 

15,331 
5,942 

i,014 

*1*2,201 
1,750 

Totals - 6.731,332 6,629,595 6,467,558 6,041,133 
Grease : 

United Kingdom 111,.518,568 105,1.52,935 106,010,490 94,307,636 
Belgium 25,286,084 24,461,418 •25,411,672 18,884,234 
France 67,179,064 55,149,513 60,709,814 42.216,679 
Holland - 1,920,444 5,127 266,109 4,383,072 
Germany 55,880,126 47,871,363 46,879,819 30,459,949 
United States 2,356,523 2.883 399 5,035,213 7,037,069 
Italy - 14,011,100 9,941,133 8,450,647 7,026,403 
Sweden 618,198 508,475 204,136 851,780 
Spain - 1,010,835 904,006 495,229 310,608 
Canada 366,176 • • I* 10,639 15,405 
Japan- 369,960 152,686 
Australia - 8,182 
Switzerland 

i •• 14,556 

Totals - ■ 1 280,147.118 246,877,369 253,866,456 205,664,361 
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WOOL COMBING TARIFF 

The following combing tariff ( ame into operation on January 13> 

1930 

MERINOS 

(All above 5(i’s quality) 

Tearing 10 to 1 and over . - . . 

Tearing 5 and under 10 to 1 - 

Tearing 4 and under 5 to 1 - 

Tearing 3 and under 4 to 1 

Tearing 2 and under 3 to 1 - 

Tearing under 2 to 1 ■ 

Burring 

Gilling in • - • - - - 

CARDING CROSSBREDS 
56’s. 

Tearing 7 to 1 and over . . . . 

Tearing 5 and under 7 to 1 • 

Tearing uiuler 5 to 1 • 

Burring ------- 

Gilling in ----- - 

50's and below. 

Tearing 7 to 1 and over . - . . 

Tearing 5 and under 7 to 1 - 

Tearing under 5 to I - 

Burring ------- 

Gilling in ----- - 

Carding, Backwashing, and Gilling only - 

PREPARING 

All qualities ...... 

Burry and Seedy Wools 

Gilling in - - ^ - 

Per LI). 
d. 

■ ^ 
- 3J 

- H 
- 4J- 

■ H 
- H 

J extra 

J extra 

- 3 

- ‘U 

- 4 

J extra 

J extra 

- 

- 3 

- U 

J extra 

4 extra 

- ‘>1 

2 

J extra 

J extra 



WOOL CARBONISING TARIFF 
The following tariff was issued by the Wool Carbonisers’ Federation 

to come into operation on and after February 1, 1930:— 

WOOL I CARD WASTE AND 
Per Lb. on Weight 

Returned. 

il 
3id. 

Producing up to 30 % 
,, from SO to 55 % 
„ „ 55 „ 75 % 
„ „ 75 „ 100 % 

NOILS 
Crossbred Noils, 50’s qilality 

and under .... 2Jd. 
Over 60’s quality to 58’s, inclusive 2id! 

„ f>8's 3^d. 

BURRS 

Prothicing up to 30 % 

,, from 30 to 40 % 

„ 40 „ 60 % 
,» „ 60 ,, 75 % 

„ „ 75 ,, 100 % 

Per Lb. on 
Weight 

Returned. 

4id. 
3|d. 
3fd. 
31d. 
3d. 

SCOURING AND DRYING TARIFF 
(Australasian, Cape, South American, and British Wools) 

Per Lb. on Greasy 
^ , Weight Received. 
Producing up to 35 %. Jd. 

.. above :)5 % up to 60 %. Zd. 
„ 60%. Id. 

Indian, skin wool pulled in lime or by chemical process, Scotch fleece, 
blackfaced, and all cotted wools, lid. per lb. on the greasy weight received. 

PRICES OF TOPS IN OIL DURING 1929 
(The quotations, in pence per lb., are those ruling on the last 

Thursday in each month except Dec.) 
Merino. 

70*s Warp - 
70’s Average 
64*s Warp • 
64’s Average 
GO'S Super - 

60’a Ordinary • 
Cape (12 months) 
Cape Average • 

Crossbred Colon 
68’s Soper Comeliark 
58’s Average 
66’s Super - 
.56’s Average • • 21.i 
.'iO's Super - • - 19 
50’s Average 
48*s Average 
46's Average 
44*s Average 
40's Average 

Tan. Feb. Mar. Apr. May June July Aug. Sept. Oct. 
’ d. d. d. d. d. d. d. d. d. d. 

. 32i 31* 29 30* 32* 31 31* 31* 30* 29 

. 31i 80 28 29* 31 30 29* 29* 283 27* 
. 29* 29 27 28* 30 28* 28 i 28* 27.1 25 
• 281 28 16 27* 29 27* 27] 27* 5^6* 24 
• 27 26i 26 26 27* 26* 26* 26 25 22* 
• 26 25* 24 25 263 25| 2i 26 24 22 
• 31 30 29 31 32 30* 80* 30* 29 38 
. 29 28 26J 28* 29* 29 28* 28* 26 24* 

i Carded. 
- 25 24* 22’ 23* 25 24 23 2'2* 21* 19 
- 24 23* 21* 22* 24 22* 22* 21* 20* 18* 

21* 20.1 21* 22* 21* 20* 19* 18* 16* 
20i 
18 

19i 
17 

201 
173 

21i 
183 

19i 
17J 

I8i 
161 

17J 
16 

d. 
2Si 
27 

22 
21 
27* 
25 

18 

16 
13 

d. 
27 
25 
23 
22 

50*5 Average • 
48'* Average 
46'c Average • 
44’* Average ♦ 
40'* Average 
30** Average - 

English Tops. 
58'* Down 
50'* Pure Shrop. 
46** Prepared Average 
Lustre Wethtr, Bulk 
36'* Devon 
32’s Scotch, white C4's) 

- 18 17* 16* 17* 18* 17* 16* 16 15* 13* 12* 
- 16 16 15* 16 17* 16 15 * 16 14* 12* 11 
- 15* 15* 141 15* 16* 15* 14 i H* 13* 11* 10* 
• 15 15 143 16 16 15* 14 * 14* 13? 112 10* 
- 15 15 14.| 15 16 15* 14 14* ’3* 11* 10 

Prepared. 
• 19 18 16* 17* 18 17* 17 17 15? 14 13 
- 16* 16 15 16 16* 16 15 16 14* 12* 11 
- 15* 15* 14| 15* 16* 154 16 * 16 14 Ilf 10* 
• 16* 15* 14* 16* 16* 15* 14 14* 13* Hi 10 
- 15 154 14| 15 16 15* 141 14* 13* 111 10 
. 15 15* l4 15 16 1.5* 14* 14* 13* 11* 10 

• 25.* 25 22* 23 24* 24 235 23 22 20 10 
• 22 21* 20 20 20 20 19; 18* 17* 16 16* 
• 10* 16* 15 15 16 16 16 16 18* 12* 12 
. 17 I7i 17 17 17* 16* 16! 16* 14 13 12 
- 17 16 15* 164 16 15* 14 l4 134 11* 11 
. 19* 19 18 17* 16* 16 15 14 12* 12* 12 

18 
17 

13 
12* 
11 
101 
10 
10 

IS* 
10 
10 

in 
12 
12 
10 
12 
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WEIGHT AND VOLUME OF WATER 

1 imperial gallon=277 *274 cub. in. 

1 imperial gallon = 0‘16()46 cub. ft. 

1 imperial gallon = 10 lbs. 

A cubic inch of water = 0'03616 lb. 

A cubic inch of sea water = 0*037037 lb. 

A cubic foot of water = 62*32 lbs. 

A cubic foot of sea water = 64*00 lbs. 

A cylindrical foot of water = 48 *96 lbs. 

A cylindrical inch of water =0*0284 lb. 

A column of water 12 in. long, 1 in. square = 0*434 lb. 

A column of water 12 in. long, 1 in. diameter = 0*340 lb. 

The capacity of a 12-in. cube = 6*232 gallons. 

The capacity of a cylindrical inch = 0*002832 gallon. 

The capacity of a cubic inch = 0*003606 gallon. 

The capacity of a sphefe 1*2 in. diameter = 3*263 gallons. 

The capacity of a sphere 1 in. diameter = 0*00188 gallor^ 

1 imperial gallon =1**2 United States gallon. 

1 imperial gallon = 4*543 litres of water. 

1 United States gallon = 231*0 cub. in. 

1 United States gallon = 0*83 imperial gallon. 

1 United States gallon = 3*8 litres of water. 

1 cub. ft. of water = 6*232 imperial gallons. 

1 cub. ft. of water = 7 *476 United States gallons. 

1 cub. ft. of water = 28 *375 litres. 

1 pint of water = 34*672 cub. in. 

1 pint of water = 568 *24 cub. centimetres. 

1 litre of water = 0*22 imperial gallon. 

1 litre of water = 0*264 United States gallon. 

1 litre of water = 61*0 cub. in. 

1 litre of water = 0*0353 cub. ft. 

1 litre of water = 2 *2046 lbs. 

1 oz. of water =1*729 cub. in. 

1 oz. of water = 23*349 cub. centimetres. 

1 lb. of water = 27 *68 cub. in. 

1 lb. of water = 453*6 cub. centimetres. 

1 lb. of water =0*09978 gallon. 

1 ton of water = 35 *881 cub, ft. 

1 ft. head =0*434 lb. per sq. in. 

1 lb. per square inch=2*31 ft. head. 
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MODERN WOOL SCOURING PRACTICE 

In their natural state all wools are more or less associated with 
adhering substances which, before being converted into tops and 
yarns, have to be removed. The processes by which this removal is 

accomplished may vary, according to the nature and condition of 
the adherent or encrusting substance that the wools contain. Generally 
speaking, these substances can be divided into two distinct groups, 
known respectively as natural and foreign impurities. 

The Natural Impurities consist chiefly of suint or natural sweat 
and wool fat. The extent to which these natural impurities arc 
present in wools varies very largely according to the nature of the 
wool and the climatic conditions under which the wool has been grown. 

The Foreign Impurities to which wools are liable may consist 
of either vegetable or mineral substances whose compositions must, 
J*ke the natural impurities, be thoroughly understood when the 
processes necessary for their removal are being considered. 

Wool Fat may be said to be part and parcel of the structure of 
wool fibres. 11 is insoluble in water, and unlike the majority of animal 

and vegetable oils, will not saponify with alkali. 
Wool Sweat or Suint, consisting as it does chiefly of potash 

salts, is very soluble in water, with which it most readily combines to 

form a detergent which in itself has many cleansing properties. The 
continental process of steeping wool before actual wool scouring 
takes place is based upon this fact, as the potash salts are much 
more easily recovered in this state than when other scouring materials 

have been added. 
The real extraneous impurities which those responsible for cleansing 

wool have to contend with are the natural wool suint or sweat, and 

the vegetable and mineral foreign substances. So far as the wool 

scourer is concerned, he cap only deal effectively with the wool suint 
and those impurities which arc soluble or rendered harmless by soap 
and water. 

It is utterly impossible in the ordinary wool scouring process to 
successfully cope with vegetable impurities, as these, being for the 
most part insoluble in water, cannot, unless they can be loosened 
from the wool by agitation, be got rid of except by chemical de¬ 

composition such as is provided in up-to-date chemical carbonisation 
plants. 

The natural grease or yolk can only be dissolved by such volatile 

solvents as benzene, naphtha, ether, carbon bisulphide, and ethylene 
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trichloride. Wool fat does not form soluble soaps with alkali, but it 

readily emulsifies, and upon this fact is based the processes of ordinary 

wool scouring without necessitating the use of volatile solvents if 

this process is not considered a desirable treatment. It must be 

emphasised at this point that it is only the external yolk which the 

wool scourer must remove, and he must leave, undisturbed, the 

interior fats of the fibre. Anything that may be done to affect the 

internal yolk will materially impair the nature of the wool fibre. 

The latter may easily be rendered harsh and lacking in suppleness, 

which, when once removed, cannot be restored by any subsequent 

process, and may result in a poor spin and a reduction of quality. 

Taking a broad view of the process of wool scouring, it involves 

the removal of all foreign and natural impurities possible to render 

the wool comparatively clean for being dealt with in any subsequent 

operation. To accomplish this object the wool scourer must employ 

methods that are mechanically and chemically efficient, and whilst 

endeavouring to make the process of wool scouring as economical 

as possible, he must exercise such care as will render the wool clean 

and of good colour without in any way damaging any of the wool’s 

physical qualities. 

The emulsion system of wool scouring necessitates the use of 

water, heat, soap, and alkali, and upon the proper and skilful use 

or otherwise of these detergents depends the good or bad results in 

the condition of the wool scoured. 

Water.—The water used for scouring purposes is of exceptional 

importance, and varies considerably in different districts. In making 

a selection of water it should be carefully examined for its purity 

and its condition as regards the extent to which calcium and magne¬ 

sium salts are present. Water may possess such foreign impurities 

as decayed vegetation collected by the water as it flowed along its 

course down the country-side. The leaves from trees and the decayed 

herbage from the sides of the stream all contribute to impart im¬ 

purities to water either in a suspended form or in a more or less state 

of solution. Perhaps one of the worst vegetable impurities found in 

water is the tannic juice extracted from oak vegetation, and few 

scourers in the country districts have been entirely free from trouble 

caused by this impurity, and especially in the scouring of white pieces. 

Impurities that are present in a suspended form can be got rid of by 

filtration, but all impurities that are dissolved in the water must be 

treated by such agents as will nullify their effect upon the materia] 

to be scoured and the emulsion by which this takes place. 
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Hardness of Water.—The presence of magnesium and calcium 

salts in water increase or decrease the quality of “ hardness/’ accord¬ 

ing as to whether they are present to a larger or lesser degree. In 

order to establish a system of identification as to the condition of water 

from a quality point of view, it is spoken of as being of so many 

degrees of “ hardness,” according to the number of grains of calcium 

or magnesium carbonate per gallon of water. Thus a water of 10® 

hardness ” would indicate a water possessing 10 grains of calcium 

per gallon. Carbonates, sulphates, and chlorides of these salts 

would form the basis for identification, but the ” hardness ” thus 

determinated may necessitate a further qualification as to whether 

the water is ” temporary hard ” through the presence of carbonates 

of these salts, or “ permanently hard ” owing to their existence in 

the form of sulphates and chlorides. 

A water, say, that is tested and found to be 10® “ hardness ” may 

be quite suitable for scouring purposes even though its condition 

would be spoken of as ” hard.” The reason for this observation is 

due to the fact that it may be composed of, say, 0® “temporary hard¬ 

ness” and 4® of “permanent hardness,” and as the carbonates of 

lime can be dissolved by boiling, the water would not be altogether 

unsuitable. 

It is estimated that I® of hardness will destroy 1 lb. of soap in 

7(K) gal. of water, so that from an economical point of view alone 

it can be readily seen how serious it is to be using a water of question¬ 

able quality. But the use of very hard water is very detrimental in 

another—and perhaps equally important—way, and that is, that the 

calcium and magnesium salts will combine with the detergents to 

form very dangerous and insoluble lime soaps, which will adhere 

tenaciously to the wool fibre through every process, and result in 

not only impeding the successful working of the material, but retard¬ 

ing the influence of dycstulfs at some later stage of its manufacture. 

Chemical Tests for Impurities in Water.—The presence of 

lime soap in water can easily be detected by adding a few drops of 

ammonium oxalate solution to a little of the water. If lime soap is 

present a white precipitate will form which has the appearance of 

powdered chalk. The presence of sulphates, bicarbonates, and 

chlorides of the calcareous and magnesium impurities can be detected 

by very simple means. If, by adding to the sample of water taken, a 

small quantity of hydrochloric acid and barium chloride, a white 

precipitate is formed, it can be taken for granted that sulphates are 

present. Should there be no perceptible change, another test should 

be made with a new sample of water. 



214 THE TEXTILE MANUFACTURER YEAR, BOOK 

If a white curdy substance is formed by the addition of nitric acid 

and silver nitrate, the presence of chlorides is denoted. The presence 

of bicarbonates is detected if a white precipitate is formed by the 

addition of a clear solution of lime water. Organic impurities are 

detected by the change in colour produced in a solution of perman¬ 

ganate of potash when it is added to water which contains them. 

This process consists of adding sufficient permanganate of potash 

to impart a pink colour. Add to this solution a small quantity of 

sulphuric acid, and boil. If organic impuriticsare present, the solution 

will be discoloured. 

Testing Water for Hardness.—A very simple but efficient 

method of testing water for total hardness is to secure from a chemist 

a standard soap solution, which consists of soap dissolved in alcohol, 

and measure off into a stoppered flask of 260 c.c. capacity 70 c.c. 

of the water to be tested. Place the soap solution into a burette to 

enable it to be measured off in cubic centimetres, 1 c.c. at a time. 

After the addition of each cubic centimetre of soap solution, shake 

up the water vigorously. Continue in this manner until a lather is 

formed that will remain visible for about five minutes. When 

sufficient soap solution has been added to produce the desired effect, 

read from the burette the number of cubic centimetres taken. The 

number indicated minus one represents the degrees of total hardness. 

Water Softening.—For the softening of water it is usual in the 

case of “ permanent hardness to employ carbonate of soda, and 

for ** temporary hard ” water lime water will precipitate the car¬ 

bonates. The latter method for “ temporary' hard water is much 

less expensive and much more convenient than boiling. There 

exists at the present time, however, such efficient water softening 

plants that it is undoubtedly advisable to have one working in conjunc¬ 

tion with any plant where wool scouring is carried on to any great 

extent. 

Soap.—Providing a suitable water has been secured, the next 

consideration is the class of soap and scouring agent necessary for 

securing the best results both in appearance and handle of the wool 

to be scoured. The soap used is of exceptional importance, as scouring 

must not only be done efficiently, but must also be done as economic¬ 

ally as is practicably possible. It must not be taken for granted 

that because a wool is coarse in fibre that liberties can be taken which 

are not possible with wools that are much finer in quality. To take 

such a view is to make a very grave mistake, as it is not only im¬ 

perative to consider the nature of the wool being dealt with, but also 
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the fact that a waste of scouring materials will materially alfect the 

value of the yarn that is subsequently to be produced. 

Broadly speaking, there are two classes of soap which are spoken 
of as ‘‘soft*’ and “hard” respectively. The former one, known 
as potash soap, is really potash in combination with suitable oils 

and fats, and is much more soluble in water than “ hard ” or soda 
soap. The readiness with which they become soluble in water, in 
spite of the fact that they are liable to contain free alkali to a greater 

extent than soda soaps, makes them much more popular for wool- 

scouring purposes. A compensating feature of potash soaps is the 
presence of glycerine, which modifies the effect of the free alkali and 
has a very mellowing eftect upon the wool. Another important 

feature in the employment of soft soap as against hard soap is the 
fact that lower temperatures are necessary in the use of the former 
than is altogether possible in the use of the latter. 

It must be pointed out that in soaps of cither type free caustic 

alkali may be present in excess, and every care should be exercised 
in the selection of either, as the presence of free caustic with the 
application of heat may not only tend to make the wool yellow in 

appearance, but impart a harsh handle which very much depreciates 
the quality of the yarns and fabrics to be subsequently produced. 
The presence of free caustic in a scouring liquor may be easily detected 

with a piece of red litmus paper. Should the red litmus paper be 

turned blue, the presence of free caustic is certain, and neutralisation 

can only be procured by the addition of such reagents as salammoniac 
or boric acid. 

Alkalis.—Soaps of all kinds arc very liable to adulteration, and 

such adulterants as resin, French chalk, and fuller’s earth are the 
most common, and especially so in the case of soda soaps. 

Undoubtedly the best soap for scouring purposes is a neutral one, 

or one containing no unsaponifiable fat or uncombined alkali, and to 
this may always be added the requisite alkaU of suitable strength and 
quality. Of the alkalis most commonly used the carbonates of 

ammonia, potash, and soda are the most popular. Ammonia, though 

the most costly, is without doubt the mildest detergent possible, as it 
not only causes ready emulsification but imparts to the wool a soft 
and txatural handle, which is a great factor in the subsequent working 

up of the material. There is absolutely no danger in its use, as its 
volatile nature causes all residual traces to leave the wool fibre long 
before it is turned out in the form of yarns or fabrics. 

The two carbonates of soda and potash are alkalis very commonly 
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used; but for preference the latter is the least harmful, as Its com¬ 

position is more in keeping with the nature of the wool yolk or natural 
wool fat of the wool fibre with which it readily forms an emulsion. 
The common terms applied to the carbonates of soda and potash are 
“soda ash” and “pearl ash” respectively. The latter is the most 

expensive of the two, and should always be used for the finer grades of 
wool. When the wool to be scoured is coarse and strong fibred there 
is no great harm done by using the cheaper and equally effective 

“soda ash.” In the scouring of slipe wools or wools containing 

lime in excessive quantities soda ash is exceptionally suitable, and 
on no account should soap be used, or otherwise the danger of forming 
very insoluble lime soap cannot possibly be avoided. 

Temperature.—Before treating upon scouring i)rocesses proper, 
it should be mentioned that the temperature of a scouring bath should 
vary according to the nature and condition of the wool being dealt 
with and the quality of soap and alkali being used. It is very advisable 

to keep the temperature of a scour as low as is prac ticable with the 
efficient cleansing of the wool. Heat in combination with the deter¬ 
gents used in scouring may be considered as a very detrimental 
factor if wrongly or negligently applied. Even though the scouring 
materials may be all that is desirable, excessive heat may cause such 

a physical reaction to take place that the wool is rendered yellow in 
appearance, and may be tendered or reduced in strength. 

In applying soap.s and alkalis to the bowls it is advisable to have 

such a scries as will enable the scourer to alter the strengths of scour 
as well as the temperatures according to the condition of the wool as 
it passes from one stage of the scouring process to another. By 

this arrangement a much better control can be kept over the scouring 
process than is the case where only one bowl is used. In up-to-date 
wool-scouring plants every facility is provided for coping with large 
quantities of wool through a series of scouring bowds in a continuous 
manner, besides having equipment for running off or renewing the 
scouring liquor in each bowl. 

Where steeping or desuinting takes place before actual scouring, 
the wool is passed through a bowl of tepid water at about 45^* C. 
(113° F.), and allowed to steep until no further quantity of yolk is 
dissolved. If a second tank can be provided it is advisable to utilise 
same for a second steeping to ensure a thorough removal of the wool 

grease. When the water has become thoroughly saturated with yolk 
it is ready for being evaporated to dryness, calcined, etc., and the 

potash salts can then be recovered. It is only in cases where large 
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quantities of greasy fine wools are dealt with that are rich in potash 

salts that steeping is worth while, as the average manufacturer does 
not scour sufficient wool to enable him to economically employ a special 
steeping process, and invariably he will arrange for the first bowl in 
the ordinary scouring process to act as a steeping tank. 

Scouring^ Machines.—The most popular types of scouring 
machines are known as the Harrow ” and the “ Rake ” machines 
respectively. The former is a machine that is very well adapted for 

dealing with short fine wools on account of the minimum amount 

of agitation to which the wool is subjected whilst it is in the scour. 
This feature is of special importance in fine wool scouring, as too much 
agitation causes wools of this character co felt or mat together, so that 

when they are being treated in the subsequent carding and combing 

operations the fibres arc liable to become broken or damaged by the 
rough usage necessary in opening them out. 

The “ Harrow ” type of machine consists principally of a frame¬ 

work of forks which arc so arranged as to work in a cycle of move¬ 
ments to propel the wool through the scour in a very gentle manner. 
The ** Rake ” type of machine is made up of six to ten individual 

rakes which have a more or less individual action. The same purpose 

is served in this machine as in the ** Harrow,” but the action is a much 
more violent one, and in consequence is only suitable for the coarser 
types of wools which are much less liable to felt. These machines 

are also made with a self-cleaning attachment, by which the dirt 

which settles to the bottom of the bowls is automatically removed. 
This increases the produc tion of the machines, and conduces to more 

uniform scouring. 
In the three diagrams A, B, C (see next page), three complete 

wool-scouring plants are illustrated, and these are respectively suitable 
for fine, medium, and coarse wools. It will be noticed that in each 

case four scouring bowls are used, although in practice, and especially 
for coarse wools, only three bowls are used in many cases. But work¬ 
ing upon the most up-to-date lines, there is no doubt that the best 

results, both economical and otherwise, are obtained by a four-bowl 
plant, no matter what type of wool it is intended to scour. 

The scouring and drying plant shown at A is one of the best arrange¬ 
ments possible for dealing with fine merino wools, and will scour and 

dry to perfect cleanliness 3000 to 4000 lbs. weight per hour of fine 
greasy merino wool with a yield of 60 per cent. 

The set of machines shown at B is very similar to that shown at A, 

with the exception that the first machine in the series is a swing 
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“ Rake machinp- and the remaining three ‘^Harrows.’’ This 

machine is well adapted for fine crossbred wools, and it is an advantage 

with these wools to have a swing rake opening bowl for the first 
machine and a reduced agitation as the wool becomes clean. 

At C is shown a complete set of rake machines, which is a very efficient 
plant for the coarser varieties of wool, and each plant shown is capable 
of dealing with large weights of wool. The quantity of material dealt 
with will vary according to the lengths and'widths of machines adopted. 

The capacity of a machine or set of machines is determined by the 

manufacturer’s own requirements, and should be in accordance with 
the amount of work it is intended to deal with. In this respect it is 
not advisable to employ the largest machines possible if the require¬ 

ments are not such as will keep the plant fully employed. It is far 
better to have a smaller machine with a lower output and to keep it 
constantly employed, as a greater saving will accrue in the more 
economical use of steam and scouring detergent than will otherwise 

be the case. It is inadvisable that a restricted output should be made 
by a reduction in the number of scouring bowls composing the plant, 
as a series of four bowls is an ideal arrangement for the best physical 

treatment of the wool fibre. 
The greatest service obtained by having a four-bowl set of machines 

is the possibility of having a graduated temperature of scour in each 
bowl besides a graduated strength of scouring liquor. The wool 

being subjected to four distinct rinsings in scours of varying tempera¬ 

tures from higher to lower, as well as a total of four squeezings in the 
press rollers when leaving the machines, renders the wool supple 

and lofty to handle, and especially so if care has been taken with the 
composition of the scour and the temperature at which it has been 
treated. 

Each scouring bowl is fitted with a side settling tank, so that as 

the wools pass from one bowl to another the dirty water and soluble 

grease, etc., squeezed out by the press rollers, does not flow back 
into the scoaring bowl but direct into the side settling tanks, from 

which, if so desired, the grease may be recovered. 

In the majority of cases the wool scourer will employ both the 
strongest scour and the highest temperature in the first bowl. This 
method is quite correct, as the wool, at this stage being possessed of 

all its natural grease, is best preserved against the ac tion of the scour, 

both as regards the strength of the detergents and the heat to which 
it is subjected. To give the reader some idea as to the composition 
of the scour in each individual bowl, the following tables have been 
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compiled from actual processes, and arc in keeping with the plants 

shown in the diagrams at A, B, and C. 

In the diagram shown at A a four-bowl scouring plant is used of 

** Harrow ** machines, and these may be utilised for scouring merino 

wools of fine quality with the scours prepared as follows :— 

First Bowl. 

1 
Second Bowl. Thinl Howl. Fourth BowU 

Length of bowl 33 ft. 27 ft. 21 ft. 15 ft. 
Capacity 1980 gals. 1650 gals. 1165 gals. 938 gals. 
Temperature - 120® F. 115® F. 110® F. 100® F. 1 

Potash soap - 140 lbs. 78 lbs. 45 lbs. 12 lbs. 
Potassium alkali 

carbonate 
42 lbs. 6 lbs. Nil Nil 

Immersion - - ^ 3 mins. 3 mins. 
1 

2^ mins. 2 mins. 

From the above it will be seen that the strongest scouring liquor 

is used in the first bowl, and great care should be exercised to see that 

the scour is kept up to the requisite strength according to the quantity 

of wool dealt with. 

In scouring fine crossbred wools with a plant as shown at B, the 

following scours will be found to be quite suitable;— 

First Bowl. Second Bowl. Third Bowl. Fourth Bowl, 

Length of bowl 33 ft. 27 ft. 21 ft. 15 ft. 
Capacity 1980 gals. 1650 gals. 1165 gals. 938 gals. 
Temperature - 125® F. 120® F. 115® F. 110® F. 
Potash soap - 178 lbs. 78 lbs. 40 lbs. 13 lbs. 
Alkali • potassium 

carbonate 
42 lbs. ]0.\ lbs. Nil Nil 

Immersion 3 mins. 2i mins. 2 mins. li mins. 

The above scours are quite suitable for fine crossbred wools 

varying from 48’s to 5f3’s quality, and yielding from 60 to 70 per cent. 

In scouring coarse wools of such types as Lincoln and Leicester 

fleece wools, the following compo.sitions of scour will be quite 

adequate* 
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First Howl. Second Bowl. Third Bowl. Fourth Bowl. 

Length of bowl 33 ft. 27 ft. 21 ft. 15 ft. 
Capacity 1980 gals. 1650 gal?. 1165 gals. 938 gals. 
Temperature - 130° F. 120° F. 115° F. I 110° F. 
Potash soap - 192 lbs. 112 lbs. 24 lbs. 1 13 lbs. 
Alkali (.soda 

bonate) 
42 lbs. lOUbs. Nil Nil 

Immersion 3 mins. 21 mins. 2 mins. 1^ mins. 

The agitation of the wool in each case must be such as to leave the 

wool perfectly lofty without in any way causing any felting, and any 

tendency to felt must be immediately remedied by causing a slower 

movement of the “ Harrows ” or “ Rakes,” and increasing the period 

of the immersion. 

Wool Drying is a companion process to wool scouring. Its 

purpose is to remove the greater part of the moisture absorbed in the 

process of scouring, and in doing this great care should be exercised 

to prevent the wool from being reduced to absolute dryness. Too 

much stress cannot be laid upon tlie fact that it is of equal importance 

to leave the requisite amount of moisture in wool as it is to take the 

requisite amount from it after scouring. To leave too much moisture 

in after scouring involves a danger of mildewing the wool fibre, and 

no person engaged in the trade of wool manufacture is ignorant of 

the disastrous results caused by mildew fungi. At the same time it is 

very important that the wool should retain sufficient moisture to fully 

maintain its natural suppleness, and thus enable it to be dealt with in 

subsequent operations possessed of all its hygroscopic affinity. In 

all cases very great care should be taken that at least 12 to 14 per cent, 

of moisture is left in the wool after it leaves the drying machine, 

and if this is done there is very little likelihood of any detrimental 

results. 

The drying of wool should take place at a temperature varying from 

100° to 112° F., and if this cannot be accomplished it is quite obvious 
that the machine used is inadequate for the purpose. 

A fixed thermometer should always be available for the scourer 

both in the wash bowls and in the drying machine. By this means 

the various temperatures can be taken periodically, and any necessary 

alterations can be made from time to time according to the state of 

the thermometer. 
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WOOL OILING 

All wools, exceptinj^ those which are very light in grease, are 

scoured before being blended. The washing operation removes 

practically all the grease present in the raw wool, consequently it is 

necessary to apply a quantity of a suitable oil to lubricate the fibres 

before submitting the material to the opening processes which 

follow. This is the principal object of oiling wool, and by the use 

of a rich, fatty oil the fibre breakage and waste in carding is greatly 

reduced, whilst an even distribution of the twist in drafting and 

spinning also results. A secondary use of oil is to prevent the^enera- 

tion of static electricity by the friction between the wool and wire 

points in carding, whilst the oil used should also be readily removed 

in scouring. 

Properties of Oils.—There are two main classes of oils—saponifi¬ 

able and unsaponifiable. The former combine with alkalis to form 

soap, and include vegetable and animal oils and fats, such as olive, 

coconut, tallow, and whale oils, as well as certain oleines. Un- 

saponifiable oils do not form soap with alkalis, but may be removed 

as an emulsion and include all classes of mineral oils. The two 

main ingredients of saponifiable oils are glycerine and fatty acids, 

l>oth of which vary in quantity, whilst the latter likewise varies 

considerably in composition, and largely determines the character 

of the oil or fat. Although one particular fatty acid may predominate 

in an oil, smaller proportions of others are always present. When 

these oils are used in their natural condition they are said to consist 

of neutral saponifiable matter, and some of them are very suitable 

for wool oiling. Saponifiable oils are commonly treated to separate 

the glycerine, which is used for other purposes, leaving free fatty 

acids. The latter, although liable to attack metal surfaces and leather, 

is also in use for wool oiling. A proportion of free fatty acid is 

beneficial in starting the scouring operation which has to follow, 

but once this is done other oils, if suitably selected, can be removed 

by saponification or emulsification. Olive oil, which contains only 

2 to 15 per cent, of free fatty acid, is difficult to start scouring, but 

is a good wool lubricant, whilst distilled oleines have the reverse 

characteristics and are chiefly used for soap-making. The ideal 

wool oil should therefore contain a proportion both of free and neutral 

fatty- acids, the former to start the scouring and the latter to serve 

the principal object of lubricating the material. 

In addition to the chemical composition of oils, the physical 

properties must also be considered in selecting a wool oil. The 

inost important of these are noA^ considered. 
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Body*—^When an oil adheres firmly to wool it is said to have 

good body. This is practically the converse of fluidity, and if too 

much body is present it does not spread sufficiently freely to give 

good results. If too little body is possessed by the oil it may run 

off the wool and collect at the bottom of the pile, or sheet when 

these are allowed to stand for some time. 

Oxidisation.—Most oils absorb a proportion of oxygen from the 

atmosphere, and according to the rate at whicli this occurs may be 

classified as drying, semi-drying, and non-drying oils. The first 

group includes such oils as linseed and poppy-seed, which absorb 

oxygen rapidly and may become gummy or dry in six to nine days. 

Semi-drying oils absorb oxygen more slowly and may in time become 

viscid and thick, but not dry. The last group includes olive, nut, 

and lard oils, which retain their oily nature. 

Firing Point.—As oxygen is absorbed it reacts with the oil and 

generates heat, which in time may reach a sufficiently high tempera¬ 

ture to cause the material to burst into flame. This is known as 

.spontaneous combustion and is the cause of many mill fires. Mineral 

oils do not readily absorb oxygen, and if V)lended with fatty oils also 

prevent the latter from doing so. The tendency of any oil to fire 

varies with its composition, the area it covers, and the temperature 

of the room. The presence of a proportion of free water also promotes 

spontaneous combustion, possibly by maintaining the heat generated. 

It has also been observed that direct sunlight hastens oxidation, 

whilst in the case of oiled wool tight sheeting prevents the ready 

dispersion of the heat generated and may lead to firing. 

Flash Point.—On account of the varying tendencies of different 

oils to ignite spontaneously, insurance companies vary their premiums 

accordingly, but they generally base their rates on what is termed 

the flash point, which is usually 50'^ to 80° F. lower than the firing 

point. The term refers to the lowest temperature at which vapours 

which will ignite in presence of a light are given off from the oil, 

whilst the firing point refers to the lowest temperature at which 

spontaneous combustion will occur. The flash point is of greater 

importance with reference to the liability of any conflagration 

spreading—oils with the lowest flash points being the most dangerous 

in this respect. Oleic acid and most oleines have flash points between 

320° and 350° F., those below 330° F, being dangerously low. Only 

low-grade mineral oils are as low as this; good grades having flash 

points of 370° to 410° F, Good olive, neatsfoot, lard, and cotton-seed 

oils, fairly free from free fatty acids, have flash points or 470° to 500° F. 

and firing points of 560° to 600° F. and can be safely used on wool. 

Imurance companies generally impose a minimum flash poi^t of 
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340"" F. for 4ny oils ustd, but oils with flash points below 360® F, 

should be avoided for the purpose of oiling wool. 

Evaporation.—The lighter constituents of any oil may evaporate, 

■causing the residue to become rancid and gummy. Although 

evaporation frequently occurs with lubricating oils, it is seldom a 

source of trouble in the case of wool oils. These evaporate very 

slowly, especially when little mineral and much fatty matter are 

present. 

Presence of Mineral Oils.—Too great a proportion of mineral 

oil may result in scouring difficulties, but a reasonable proportion 

reduces oxidation, prevents spontaneous combustion, reduces the 

price, and does not interfere with the scouring operation. 

Free Acidity.—f'ree acids, especially mineral acids such as 

sulphuric, which is frequently present in recovered oils, attack 

metals such as tanks and card wire as well as the arms of workers 

employed in blending and carding. The presence of free acid.s 

may be detected by adding a few drops ot caustic soda to a solution 

of phenolphthalein till tinged red, when a little of the oil to be 

tested is added and the mixture well shaken. If acid is present the 

reddish colour will disappear. To distinguish mineral acid from 

free fatty acid, methyl orange is used as an indicator instead of phenol¬ 

phthalein, the former remaining unchanged in the presence of free 

fatty acids, but l>eing turned pink when mineral acids are present. 

So many factors influence the oiling cjf wool that any one oil cannot 

give the best results with all materials. In deciding upon a suitable 

oil it is thus necessary to consider the type of material used. Wools 

vary greatly in lustre, length, elasticity,'fineness, and .strength, 

and these factors influence the quality and quantity of oil to be u.sed. 

Short, coarse, and dry wools, as well as shoddy, require a rich, fatty 

oil containing much neutral fatty matter. Fine wools do not require 

such heavy lubrication, but it is desirable that oil of good quality 

.should be used. 

The condition in which the material reaches the blending room is 

also important. Clean, dry wools require fatty oils, whilst oils 

used for greasy and 'hadly-scoured wools should possess a higher 

percentage of free fatty acids. If oils containing much neutral 

fats are applied to these wools the teeth on the carding machine may 

clog up, whilst more care is e.ssential in obtaining clean scoured 

pieces. Oils with a high, free fatty acid content should not be 

used on skin wools, especially tho.se removed by the lime proce.ss, 

as the fatty acid reacts with the lime, forming calcium soaps. These 

are sticky, insoluble, difficult to remove, and adhere to the card 

wires, necessitating frequent cleaning. Similar results may occur 
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when wools are scoured in water containing nietals, such as calcium 

and magnesium salts, in solution. The residual acid frequently present 

in carbonised wool makes the use of an oil with much neutral matter 

highly beneficial, whilst dyed wools require a similar oil to give 

satisfactory lubrication. This is due to all the grease being removed 

before dyeing and the high temperatures and chemicals used in the 

operation as well as the presence of the actual dyestuff on the fibre. 

The price per cwt. is generally given more attention than it merits; 

the yield of yarn per 100 lb. of wool and other factors being of much 

greater importance, although commonly overlooked. The method of 

oiling in use likewise limits the type of oil which can be employed, 

and to obtain the best results this may require to be modified when 

new oils are introduced. 

Three methods of application are in common use, namely, oil 

applied ** dry,” oil and water applied mixed, and in emulsion form. 

The first is expensive if the full proportion is used and unsatisfactory 

if reduced in quantity, as it does not spread readily. It may, however, 

be practised with good results on damp wool. In the second metht)d 

the oil and water do not mix intimately, and readily separate either 

before or after application to the wool. The free water may also 

injure the carding machines and lead to mildew in the yarns. The 

last method gives the best results, as the oil and water are intimately 

combined and spread uniformly over each fibre. This results in 

better lubrication and the card wires are not liable to rust, as the water 

does not occur in a free state. It is, however, imj)ortant that the 

emulsion be permanent and that the constituents be ])ure, or faults 

may occur in the yarn-making or scouring. If unstable the same 

faults occur as in the use of a water and oil mixture. 

Application of Oil.—The oldest method consists of throwing the 

oil on to the wool with a small hand bowl and beating the layers 

to spread the oil. This is unsatisfactory, as the oil is distributed 

very badly, some portions of the material being saturated whilst 

others have little or no oil. A slight improvement is obtained by 

spreading the oil by means of a can with a perforated, T-shaped 

spout. In recent years hand and mechanical sprayers have been 

introduced with good results, as they distribute the oil in a fine spray 

I^ermitting of much more even lubrication. Automatic oilers are 

now frequently applied to the teaser, which oil the wool as it travels 

along with the feed lattice. The quantity of oil can be regulated 

and the action of the machine helps to distribute it evenly. 

In commission spinning, 1 lb. of oil to 5 lb. of wool is commonly 

used, but this is excessive, as the oil prevents the proper working of 

the rubbers ajid tapes. Ten or even 8 per cent, of oil should suffice 
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with averag:e material if good in quality and applied in a proper 

manner. Other factors must, of course, be considered in determining 

the actual amount to be applied. Dyed wool, being drier and harsher 

than white, requires more oil, whilst dark colours should receive 

more than tints. Shoddies, wastes, and overdried wools also require 

more than the normal amount, whilst the excessive evaporation and 

loss due to high-carding speeds likewise entails the application of 

extra oil. When emulsions are used a larger quantity of this should 

be applied; 12 to 25 per cent, emulsion representing 6 to 12^ per cent, 

of actual oil being illustrative of common practice. On the Continent 

where dry spinning is practised very little oil is used—an emulsion 

of 1 part lard oil and 3 parts of water being commonly employed. 

OILS USED FOR WOOL BLENDING 

Olive Oil was the first to be used and gave excellent results; but, 

on account of its high price, it is now retained only by a few firms 

chiefly engaged in worsted-top making. The oil is obtained from the 

fruit of the olive tree, which is placed in mortars and pressed, the 

best quality oil being used for edible purposes. A second quality 

is obtained by boiling the residue and pressing again, and is used for 

lubricating, soap-making, and wool oiling. By treating the residual 

cake with carbon bisulphide a third grade is obtained, but this 

has a dark colour and objectionable odou^. The best qualities have 

yellowish colour, whilst lower grades possess a dark-greenish, brown 

tint. Olive oil is almost wholly saponifiable, but contains only 2 to 

15 per cent, free fatty acid, which makes the scouring slow and costly. 

Top makers, recognising the danger to the material and machines 

from free acidity, generally impose a maximum limit of 5 per cent, 

when making purchases. Due to its high price olive oil is frequently 

adulterated with coconut, cotton-seed, and mineral oils, whilst 

substitutes, with nut and rape oils as bases, are also sold. 

Oleic Acid is a by-product in the manufacture of stearic and 

palmitic acids from tallow and palm oils for the manufacture of 

candles. It is obtained in various ways, varies in colour from pale 

straw to reddish-brown, and is sold as oleic acid, oliene, and brown 

cloth oil, etc. These are satisfactory wool oils from the scouring 

point of view, but due to the high percentage of free fatty acid do not 

lubricate well, give lower blend yields, and attack metals with 

which they come into contact. 

Recovered Oils.—By treating the grease recovered from wool- 

scouring liquors, a number of wool lubricants, variously called wool 
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oils and oleines, are obtained. The grease is placed in cast-iron 

stills and distilled, yielding two or three qualities of oleine. These 

vary in composition according to the type of wool grease employed 

and are liable to contain particles of rust from the presses. Oleines 

are frequently marketed as containing 70, 80, or 90 per cent, saponifi¬ 

able matter, and if insufficient in amount may result in defective 

cloth scouring. 

Blended Oils are increasing in importance, as in these it is 

possible to obtain excellent lubricating properties without sacrificing 

an easy scour. A small percentage of mineral oil may be beneficial 

in reducing the risk of firing as well as assisting uniform spreading 

of the oil over the material. It is important, however, that the 

amount be not excessive and that only high-grade oils are used in the 

blending. 

Hmulsified Oils are also increasing in popularity, as by their use 

better carding and spinning with a smaller quantity of oil are 

obtained. The water content assists in spreading the oil, gives 

cleaner carding, and prevents the generation of static electricity. 

Better yarns and blend yields are generally obtained, whilst the 

emulsion simplifies the subsequent scouring. The use of ready-made 

emulsions is not, however, always profitable, as the water present 

represents extra carriage cost, whilst gum, flour, and turkey-red oil 

which cause stickiness may be added to maintain the emulsion. 

Since the oil is spread over a greater surface—a very desirable feature 

as regards lubrication—it is oxidised more rapidly, so that the original 

oil should have a higher firing point than normal. 

Oiling Faults.—The presence of mineral acids or too much free 

fatty acid blisters the workers’ arms, rusts cans and tanks, and 

deteriorates the card clothing, rubbers, and tapes. Excessive flyings 

and loss in the carding operation may be due to the use of an oil with 

poor lubricating properties or to the application of an insufficient 

quantity. Frequent breakage and uneven yarns in spinning may be 

due to the use of an oil with too little neutral fatty matters, too thick 

an oil or separation of the constituents especially in cold weather. 

Defective cloth scouring may result from the blending oil having 

too low a percentage of free fatty acid or the presence of too much 

mineral oil. The trouble may be more often traced to faults apart 

from the oil, such as the use of greasy wool or unsuitable scouring 

methods. Stains, which are a frequent source of trouble, may also 

be traced to the blending oil, although drops of machinery lubricants 

are more commonly the cause. Wool oil stains are generally caused 

by excessive oxidation or the presence of too much free fatty acid, 

which acts on iron and copper tanks, pipes, and machine parts. 
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NOTES ON WOOLLEN AND WORSTED 
MACHINERY 

Woollen Machinery.—Willow.—Floor space, 11 ft. x 9 ft. 

Pulleys, IB in. x6 in. Speed, 400 revs, per min. Power, 4 I.H.P* 

Production, 1000 lbs. per hour. 

Fearnought.—Floor spaces, 12 ft. x9 ft. Pulleys, 20 in. x 6 in. 

Speed, 160 revs, per min. Power, 3 I.H.P. Production, 1000 to 

1500 lbs. per hour. 

Carding Machinery.—Scribbler.—Floor sp.-.ce, 25 ft. x7 ft. 
Pulley, 28 in. x 5 in. Speed, 95 revs, per min. Power, 1 ^ 1.11. P. 

Intermediate.—Floor space, 15 ft. x7 ft. Pulley, 26 in. x5 in. 

Speed, 100 revs, per min. Power, 1 I.H.P. 

Finishing Card.—Floor space, 18 ft. x 7 ft. Pulley, 26 in. x 5 in. 
Sliced, 100 revs, per min. Power, 1^ I.H.P. 

Mule (Draws of 66, 72, 78, and 84 in.).—Floor space : Depth, 

72 in, ; draw, 12 ft. Length of mule ecinals number of spindles x gauge 

-} 5 ft. Speed : Countershaft, 180 revs, per min. Pulleys (headstock), 

17 in. dia. 

Worsted Machinery.—Wool Washer.—Floor space, 110 ft. x 

7 ft. Pulleys, 29 in. x 6 in. Speed, 15 revs, per min. Power, 8 

I.H.P. 

Wool Drying Machinery (M'NArc.iiT’s).—Floor space, 17 ft. x 
5 ft. Pulleys, cone. J’roduction, 350 to 1000 lbs. per hour. 

Worsted Card.—Floor space, 32 ft. ' 11 ft. Pulley, 32 in. x 6 in. 

Speed, 110 to 120 revs. Power, 3 I.H.P. The arrangement of this 

macliine varies according to the class of material to be treated. For 

long wools and mohair one licker-in is used ; for cross-breds a two 

lickerdn machine ; and for merino. Botany-bred fine wools, a four 

licker-in machine is usually employed. 

The table on p. 229 gives the classes of card clothing generally used 

on the worsted carding machine for the counts indicated. 

Can Preparing Box.—Floor space, 8 ft. x 5 ft. Pulley, 12 in. x 
3 in. Speed, 220 revs, per min. l^ower, 1 I.H.P. 

Back-Washing Machine.—Floor space, 16 ft. x5 ft. Pulleys, 

18 in. Speed, 150 revs, per min. Power, 4 I.H.P. 

Comb (Noble’s).—Floor space, 10 ft. x 7 ft. 6 in. Pulley, 9 in. x 3 in. 

Speed of circle, 4 revs, per min. Power, J to 1 I. H. P. 

Finisher Box.—Fluor space, 10 ft. x5 ft. Pulley, 9 in. x2i in. 

Speed, 300 revs, per min. Power, j I.H.P. 

Can Gill.—Floor space, 10 ft, x 5 ft. Pulley, 12 in. x 3 in. Speed 
of fallers, 200 per min. Power, i I.H.P. 



the MAKUfAcWkER VEAk kOOk 4^9 

Clothing for the Worsted Card 

Name of Roller. 

£ i/i • 
JiX. 

64’s Botany- 50's Cross-bred. 

.2 o 

Wire. Count. 

.. . 

Crown. Wire. Count. Crown. 

1st licker-in 30 26 .30 6 
Garnett. 

2nd ,, 26 28 90 9 24 60 6 
3rd ,, 26 30 100 10 26 80 8 
4th „ 26 32 115 10 30 100 10 
1st divider 20 25 70 6 24 60 6 
2nd „ 14 29 90 10 26 80 8 
3rd „ 14 31 no 10 29 90 9 
4 th ,, 14 ,32 120 10 31 no 10 

1st swift - 50 34 130 12 .31 no 10 
1st workers 12 34 135 12 32 115 10 
1st strippers 5 31 no 10 27 80 8 
1st fancy • 16 31 70 8 29 60 7 
1st doflfer - 40 35 140 12 32 115 10 
Dick or clearer - 6 32 120 10 ... 
2nd swift - 50 .35 150 13-5 33 125 12 

Angle-stripper - 6 31 120 10 30 no 10 
2nd workers 12 35 150 13*5 34 130 12 
2nd strippers 5 32 115 10 30 90 9 
2nd fancy - 16 .33 90 8 31 70 7 
2nd doffer- 40 .36 155 14 .34 1.30 12 

Reducer,—Floor space, 15 ft. x6 ft. Pulleys, 12 in. x3 in. Speed 

of spindles, 900 to 950 revs, per min. Power, 1 I.H.P. 

Rover.—Floor space, 30 spindles, 18 ft. x3 ft. Pulleys, 12 in. x3 

in. Speed of spindles, 900 to 1000 revs, per min. Power, 1 I.H.P. 

Flyer Spimiin^ Frame.—Floor space: Width, 5 ft. Pulley, 16 in. 

X 3 in. Speed of spindles, 2000 revs, per min. Power, I.H.P. 

Cap Spinning Frame.—Floor space : Width, 4 ft. Pulley, 16 in. x 

3 in. Speed of spindles, 7000 revs, per min. Power, 5 I.H.P. 

Looms.—Heavy Woollen Loom (90 in. reed space).—Floor space, 

12 ft. X 5 ft. 6 in. Speed, 80 picks per min. 

Cross Rod Loom.—Floor space (42 in. reed space). 7 ft. 6 in. x 4 

ft. Speed, 200 picks per min. 

In regard to the p)Ower required for driving woollen looms we give 

below the results of some interesting experiments. 

The test of a loom was made with the motor fastened to the wall by 
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brackets and indicating 5 H.P. when running at 1250 revs, per rain, 

with 0*88 kw. per horse-power. The shafting was driven by belting. 

The power consumed was indicated as follows :— 

H.P. 
(a) The motor running empty - - - - 0*74 
(^) Shafting, but without belts on the looms - • 0*52 
(r) The loom belts - - - - - 0*18 
(d) 8-harness 4-box loom . - . - 0*46 
(f) 14-harness 3-box loom - - - - 0*42 
(/) 8-harness 5-box loom .... 0*42 
ig) 8-harness 4-box loom . - . . 0*44 

Total - - - - 4*3 

The loom was run 78 picks per )nin. weaving a 0/4 kersey. Head¬ 

ings were taken every half-minute, and the average of these was 

calculated. 

Northrop Woollen Loom.—Made in sizes from 60 in. to 102 in. reed 

space (rising by 5 in.). Standard loom (85 in. reed space, with 

dobby). Floor space, 1*2 ft. 10 in. x 5 ft. 9 in. Speed, 106 picks per 

min. Power, 1 to 1^ H.P. 

NOTES ON WOOLLEN CARDING 

Woollen carding is the most negative operation in tlie textile trade, 

and the most important one as well. The selection of a suitable 

machine is invariably a problem to the majority of manufacturers. 

There is probably no process in which the same or similar results 

are secured by so many variable means as in woollen carding. Carding 

engineers themselves universally differ as to how the process should be 

carried out, hence there is no wonder at the unsettled opinions of the 

trade as to what best suits its purpose. 

The cosmopolitan nature of the raw materials dealt with in this industry 

is undoubtedly responsible for this state of affairs, and it is wise to 

take a broad-minded view of the conditions that exist. A large produc¬ 

tion is a great asset in woollen carding, and it is probably due to 

endeavours to secure this object, that there are so many variations in 

the designing of the machine. Much controversy has arisen upon the 

advantages and disadvantages of the several types of condensers, and 

whether it is most advisable to employ two swifts and a breast cylinder in 

the scribbler, or three swifts and a breast. In the writer s opinion these 

differently composed machines each have their place in the industry. 

The fact that one machine possesses more swifts than another, does not 

necessarily mean that it is capable of a larger output. 

For the treatment of loose open material such as the majority of skin 
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and slipe wools better results are obtained with three swifts than with 

four. This is especially the case with loose wasty materials which are 

apt to deposit large quantities of short fibrous material at every doffer 

under any conditions of speeding and setting. In point of fact, the only 

standpoint on which a larger number of swifts favour an increased out¬ 

put, is when the blend consists of a goodly proportion of ripped 

worsteds, which have a better opportunity of being opened out on an 

increased number of cylinders than they have where the number of 

cylinders is small. 

In blends where the principal constituent is cotton, in either the raw 

state or in the form of lap waste, it has been the writer’s experience that 

the best results are obtained on the smaller nunjber of swift parts, 

as over-working cotton is not to be commended, as it is very liable to 

produce neppy and weak yarns under such conditions. Similar results are 

obtained when attempts are made to card such like materials on coarse 

cards. Four-swifted scribblers are very useful for wools that are more 

or less matted in the staple, and especially so in the short fine trade. 

A better and more systematic graduation is possible in the card 

clothing, where the greater number of swifts obtain, but for some classes 

of material this cannot be considered a very great advantage. An 

increased number of threads on a condenser does not necessarily mean 

an increased output, as a condenser cannot condense more than the 

machine which precedes it can adequately deal with. It is a mistake to 

think that a tape condenser will yield a greater output than a double 

ring doffer condenser, as this is by no means the case. The principal 

advantage of a tape machine over a double ring doffer machine is the 

equitable distribution of the fibres in the composition of the threads. 

In a similar manner the single ring doffer has an advantage over the 

double ring machine, but it has the corresponding disadvantage of a 

decreased output. The larger number of threads that can be appointed 

on a tape machine, facilitates a more compact distribution of the fibres 

which build up the thread than is practicable upon a double ring 

doffer machine. But this advantage can only l>e appreciated where the 

threads are carded small. It is of no great consequence in dealing with 

thick counts. 

The great disadvantage of a double ring doffer condenser is the un¬ 

equal distribution of the material in the formation of the threads on 

the top and bottom rings respectively. This is certainly overcome 

by the tape system of condensing. If manufacturers would content 

themselves with this great advantage and not endeavour to get a greater 

output than is possible with a double ring doffer condenser, the tape 

machine would be much more popular than it is to-day. 
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NOTES ON CLOTHING FOR WOOL CARDING 

^ The question of card clothing as it obtains in the woollen trade is 

such a controversial subject, and occasions so many varied opinions, 

that it is unwise to endeavour to establish any hard and fast rules. But 

these notes and the tables that accompany them are at least suggested 

by practical experience. 

Carding machines are in good or bad condition according to the 

arrangement and condition of the cards with which they are mounted. 

It is important that a proper graduation of densities shall obtain from 

the start to the finish of the machine in accordance with the quality 

of the materials to be dealt with. The conditioned doffers and workers 

are often the outcome of badly mated stripper cards. Any roller or 

cylinder that is w'orking in conjunction with another one should be 

mounted wdth wire that will work harmoniously with its fellow. The 

‘‘fancy” is the most important roller in the machine, and may be the 

carding engineer’s best friend or greatest enemy. “Fancies,” with 

the wires set in plain order in the “crown,” though widely used, are 

not ideal. If too strongly wired and set with open crown they furrow 

the swift and render it very rough and irregular. Smooth surfaced 

cards are always to the advantage of good work, and their development 

should be encouraged in all branches of woollen textiles. Fancies with 

wire set in twill or double twill order develop smooth surfaced swifts 

much better than plain or ribbed settings, even when strongly wired or 

open.iiet in the crown. 

A simple and very efficient method of arranging “fancies” in a set 

of cards is to have them all set in double twill or zigzag twill order, 

with a size of wire agreeing with the cylinder wire in which they are 

working. On this principle, the same number of wires per square inch 

obtains in each fancy. Three different styles of setting the wires in card 

clothing are illustrated on p. 42. 

Plain setting is undoubtedly the superior arrangement for swift cards. 

Ribbed setting is the most popular arrangement for fillet cards on 

account of the unbroken edge of the wires, which is necessary in this 

type of card. It is well to note that the “ crown ” of the card is repre¬ 

sented by the number of heads or crowns across one inch of the card^ 

whilst the “count” is determined by the number of wire points down 

five inches of the card. (Note, this is different to the system of 

counting prevalent in the cotton trade.) 

Twill set cards have been more largely adopted for “fancies” than 

other parts of the machine. Recently, however, they have been success¬ 

fully applied to doffers and workers, and for the working up of thready 

material the arrangement is quite a logical one. 
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Cards should not be harshly ground, as the life of a card is consider¬ 

ably reduced by so doing. It is much easier to soften the wires by hard 

grinding and the generation of intense heat under this process, than itm 

is to retain the hard tempered points so ideal in well-conditioned cards. 

Tape doffers should not be nailed with cards that are too full in the 

wire ; to keep them fairly open is to ensure a more receptive surface of 

the doffer, than is the case if the wires are too compact in their 

distribution. 

Card foundations that hold the wires too rigid should be avoided for 

swifts, as the fancies have great difficulty in clearing them under such 

conditions. 

In the arrangement of cards in the foregoing tables slight modifica¬ 

tions will be found necessary in the working up of extremely coarse 

materials. For the general run of the woollen trade they will be found 

capable of producing very satisfactory results. 

NOTES ON PRODUCTION IN WOOLLEN CARDING 
MACHINES 

The production of a woollen carding machine depends more upon 

the arrangement, condition, and setting of the cards than upon the 

amount of material that is fed into the machine. The limit of pro¬ 

duction is reached when the cards have as much material in them as 

they can adequately cope with. To overcrowd the cards with material 

often militates against production, as the spinning conditions of con¬ 

densed yarns is a potent factor in the regulation of the same. To run 

a machine too long in order to save fettling or cleaning, invariably 

leads to a reduction of output, and is certainly very false economy. 

The nature and quality of blended materials help or hinder output 

considerably. A manufacturer acts wisely if he pays due regard to 

this fact in the composition of his blends. Blends containing excessive 

amounts of dirt and foreign matter are invariably expensive ones. 

They not only retard output by the stoppag^of machines for cleaning, 

but they materially affect the condition and life of the cards. Carding 

machines should be kept thoroughly, but not excessively lubricated. 

Lack of lubrication results in hard driving and the attendant breakages 

of many belts. A larger number of threads on a condenser does not 

necessarily mean a greater output (see Notes on Woollen Carding). An 

increased number of cylinders in a carding machine may reduce, rather 

than increase output (see Notes on Woollen Carding). Old worn-out 

belts with many joints should be rigorously avoided. The time lost in 

frequent stoppages for belt repairs is a much heavier expense than the 

cost of a new belt would be. 

21 
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ESTIMATING THE PRODUCTION OF WOOLLEN 
CARDING MACHINES 

The following tables will be found very useful for making a quick 

calculation of the amount of work turned out of carding machines of 

the most general type. As will be noticed from a perusal of the same, 

they are made up of a series of gauge points or convenient numbers 

which can be utilized for the purpose stated according to the type of 

machine to be dealt with. 

GAUGE POINTS FOR CALCULATING THE PRO¬ 
DUCTION OF TAPE CONDENSERS WITH 8-INCH 
SURFACE DRUMS 

Number of 
Good Threads. 

Gauge 
Point. 

Number of 
Good Threads. 

Gauge 
Point. 

Number of 
Good Threads. 

Gauge 
Point. 

40 6-50 76 12-43 120 19-6 
44 7*20 78 12*76 128 20-9 
48 7-85 80 13*00 136 22-6 
60 8-15 84 13-74 144 23-6 
62 8-50 88 14-40 150 24*5 
66 9-25 96 15-70 166 25-5 
60 9*80 100 16-30 162 26-6 
64 10*60 104 17*00 168 27*48 
66 10*80 108 17*66 174 28-4 
72 11*70 112 18-50 180 29*4 
75 12*25 116 1900 240 39-2 

per hour. 
skeins 

From the table of gauge points select the number which suits the 

type of condenser dealt with and multiply this number by the number 

of revolutions per minute of the surface drums. Divide the product 

by the Yorkshire skein count of the condensed thread and the result 

Will be the number of lbs. per hour the machine is producing. 

Example.—The surface drums of a machine with 120 threads are 

running at 20 revs, per minute, and condensing 10 skeins. 

--■^^^=39*2 lbs. per hour produced. 

If the machine had 9-inch surface drums then the product would be 

(th greater. 
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GAUGE POINTS FOR PRODUCTION ON DOUBLE 
RING DOFFER CONDENSERS WITH 9-INCH 
SURFACE DRUMS 

Number of 
Good Threads. 

Gauge 
Point. 

Number of 
Good Threads. 

Gauge 
Point. 

Number of 
Good Threads. 

Gauge 
Point. 

40 7*4 60 11-4 96 17-7 
44 81 64 11-8 100 18-4 
48 9 0 72 13*2 104 19*0 
60 9*2 76 140 112 20*6 
52 9*5 80 14*7 120 22-8 

66 10-3 88 16-2 
1 

In calculating the production of a double ring doffer condenser, take 

the average revolutions of the two sets of drums. 

Thus, if the top surface drums run at 30 revs, and the bottom surface 

drums run at 28 revs., the average 30 x 28 — 2 = 29 revs, must be taken 

and dealt with as before, viz. :— 

Gauge point X revs, of surface drums 

skeins 

For 8-inch surface drums deduct ^th. 

GAUGE POINTS FOR PRODUCTION ON SINGLE 
RING DOFFER CONDENSERS WITH 9-INCH 
SURFACE DRUMS 

Number of 
Good Threads. 

Gauge 
Point. 

Number of 
Good Threads. 

Gauge 
Point. 

50 9-2 60 11*4 

52 9*5 70 12*9 
66 10-3 75 13*8 

ANOTHER METHOD OF ESTIMATING PRODUC- 
TION IN WOOLLEN CARDING, SPINNING, 
WEAVING 

The maximum theoretical production in woollen carding is dependent 
on the following factors 

(1) The size of the surface drum. 
(2) The revs, per min. of the surface drum. 
(3) The number of good threads produced. 
(4) Yards per lb. of carded slivers. 
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In formulating a rule to estimate maximum production, it will be 

necessary to fix a period, and 10 hours is suggested. 

Then the following rule is obtained on a basis of Yorkshire skein 

counts:— 

Circum. of _ revs, per min. of ^ 60 mins, per ^ Number ofgood ^ mu..., 
surface drum ^ surface drum ^ ^ Xiutiours hour threads 

36 inches per yard X skein counts X 256 yards in 1 lb. of I’s 

lbs. in 
‘ ~~ 10 hrs. 

As 9<inch surface drums in machines taking off 50 good threads are 

common, a simple formula may be obtained, taking these factors into 

consideration ;— 

(9 X Sf) X r.p.m. x 60 x 50 x 10 

36 X skein counts x 256 
= lbs. in 10 hours. 

Revs, per min, of surface drum x 92 

Yorkshire skein counts 
= lbs. in 10 hours. 

For Galashiels yarn counts 118 may be substituted, and in the case 

of West of England counts 73*5 should be employed. 

The annexed table of maximum production will be found useful for 

comparative purposes. 

It will be obvious that the maximum production as indicated in the 

table cannot be obtained in practice, but the actual production com* 

pared with the maximum theoretical production is a useful basis for 

comparing the relative efficiency. 

Other than the variations in machinery, viz., 

{a) The size of the surface drums. 

(^) The number of good threads. 

The chief factors which affect production are— 

1. The type and quality of material, which affect both the amount 

of waste made and the time running; 

2. The skill with which the machine is set for its work, and 

tended afterwards; 

3. The size of the lots to be worked; 

4. The exigencies of trade. 

Observations of the average production in practice, under ordinary 

working conditions over a long period, from single doffer machines 

taking off 50 good threads was found to be approximately as follows:— 

Revolutions per minute of surface drum X 80 lu 
- -v vV—i—.-:—j-n-= lbs. m 10 hours. 

Yorkshire skein counts of silver 

In other words, the average efBciency is about 87 per cent. 
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ESTIMATING PRODUCTION IN WOOLLEN 
SPINNING 

The maximum theoretical production in woollen spinning is depen* 
dent on the following factors:— 

1. Inches of yam for winding per draw. 
^ The number of spindles in the mule. 
3. The number of draws per hour. 
4. The counts of yarn. 

In formulating the rule for estimating the maximum production, it 
will be advisable to take the period of 10 hours, as in carding. For 
Yorkshire skein yarns, the rule would then work out as follows :— 

Inches for winding x spindles x draws per hour x 10 hours _ lbs. per 
36 inches per yard x yarn counts x yards in 1 lb. of I’s yarn 10 hours. 

For a mule with 300 spindles, the rule will be modified thus;— 

Inches for winding x 300 x draws per hour ^ in 10 hours 
36 X yarn counts x 256 

Inches for winding is a variable factor, even in mules with the same 
length of **draw,’^ as the length of yarn to be wound on the spindle 
is dependent on the amount of “jacking up” of the mule owing tc 
shrinkage of the yarn in twisting. 

If the length for winding is taken as 72 in., then the above rule 
becomes:— 

^ ll” = lbs. in 10 hours. 
36 X yarn counts x 256 

lbs. in 10 hours. 
yarn counts 

Obviously this will not be reached, as there are no allowances made 
for filling, doffing, various other stoppings, and waste. 

Yet the above data is useful as a check of efficiency. It has been 
found that an average production in practice over a long period from 
a 6CK)-spindle mule, with 72 inches draw, is approximately as follows 
for good and medium class work. 

(I.) 
6000 

(1*1 x skeins+ 10) 
= lbs. in 10 hours. 

From some published particulars of production in the Colne Vall^, 
the following rules have been devised for mules with a draw of 7 feet 

6000 
/T3mE—hours for a 600-spindle mule. 
(1 *05 X skeins+5 *5) ^ 

(II.) 
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The above is estimated for weft yarns; on warp yarns the production 

is about 7^ per cent. less. 
The production of a mule does not vary as the number of spindles. 

With an increase in spindles, the production per spindle is reduced. 
In the Colne Valley it has been found that 

700-spindle mules produce 15 per cent, more than 600 spindles. 
800 „ „ 29 
900 „ „ 40 

The following table of production in woollen spinning has been 
calculated on the Rules I. and II. given above, for a period of 10 hours. 
By substituting 28,800 in place of 6000 in both cases, the production 
for a 48-hour week is obtained. Or, the weight in pounds in the table 
may be multiplied by 4*8 to obtain the weekly production per 48 hours. 

PRODUCTION OF WOOLLEN SPINNING MULES 

{Lbs. in 10 hours') 

i 
Good and 

Medium 

Qualities 

(By Rule I.). 

Medium and Low Quai ities 

(Calculated by Rule II.). 

Warp. Weft. 

.§ 
1 

Spindles. Spindles. Spindles. 

§ 
> 600 600 700 800 900 600 700 800 900 

6 361 471 542 607 660 509 585 656 713 
7 339 433 498 549 606 467 637 604 636 
8 319 400 460 517 560 432 496 557 604 
9 301 373 429 481 522 402 462 618 564 

10 285 347 399 448 486 375 432 484 526 
12 259 307 353 395 430 332 382 426 465 
14 236 275 316 356 385 297 342 384 416 
16 217 249 286 321 349 269 309 347 376 
18 201 227 261 293 319 245 282 316 344 
20 187 209 241 270 293 226 260 292 316 
22 175 194 223 250 271 210 241 270 294 
24 165 181 208 233 253 196 225 252 274 
26 155 169 194 218 237 183 210 235 256 
28 i 147 159 183 205 223 172 198 222 240 
30 139 150 173 194 210 162 186 209 227 
32 133 142 163 183 199 153 176 198 215 
34 127 134 155 174 189 145 167 188 204 
36 121 128 147 165 179 138 159 179 194 
38 116 122 141 168 171 132 152 170 185 
40 111 117 136 151 164 126 145 163 177 
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THE PROPERTIES OF THE WOOL FIBRE 

By J. B. SpEAKNfAN, M.Sc., F.I.C. 
(Leeds University) 

Mode of Formation.—The wool fibre grows from within a tube¬ 
like depression in the skin of the sheep, known as the follicle. The 
cells formed and segregated at its base escape upwards through the 
tube and are changed and consolidated during growth into the 
hardened keratin structure known as wool and hair. Associated 
with the follicle are the sebaceous glands: these open into the tube 
near its mouth and serve to coat the fibre with wool fat, giving it 
some form of protection against weathering and other influences 
up to the time of shearing. In addition, the sweat glands of the skin 
exude sweat (suint), and wool in fleece-form is thus contaminated 
with both wool fat and suint, commonly grouped together under the 
term “yolk,’* These impurities and the dirt accumulated by the 
fleece during growth result in the yield of clean wool from greasy 
wool being only of the order of 50 per cent, by weight. 

Composition of Raw Wool.—It is important to have some know¬ 
ledge of the composition of greasy wool, not only from the point of 
view of knowing the yield of clean wool to be expected, but also 
because the suint content of greasy wool has recently attained im¬ 
portance on account of the successful devclo])mcnt of suint scouring 
processes. The American Bureau of Chemistry has analysed a large 
number of samples of greasy wool ^ from many different sources, 
and their results are summarised in Tables I. and II. below. In 
Table I. the results have been arranged to indicate the relationship 
between wool fat and suint content and wool quality, while in Table II. 
their relationship to the locality in which the wool was grown is 
indicated. 

Table I 

Wool Quality. No. of 
Samples. Moisture. Wool Fat. Suint. 

Fines (70’s) - 93 
Per ('ent. 

6-6 
Per Cent. 

17*4 
Per Cent. 

14 0 
1/2 Blood (60’s) - 48 5-5 12*7 16-2 
Medium (68’s) 29 60 10*5 14-7 
3/8 Blood (56’s) - 44 6-3 9-8 16-8 
1/4 Blood (48’s) - 38 

1 

7 0 

1 

8-6 15*4 
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Two important conclusions emerge from the preceding data. In 
the first place, it will be seen that the percentage of wool fat present 
in greasy wool increases with wool quality. This is an observation 
whose truth has long been suspected by the manufacturer, but no 
proof of its validity has previously been given. Secondly, the suint 
content of greasy wool is quite independent of wool quality. 

Table II 

Locality. 
No. of 

Samples. 
Wool Fat. 

Potash (K,0) 
from Suint. 

United States 213 
Per ("cnt. 

12-74 
Per Cent. 

3-98 
South America - - - 33 10-36 3-42 
Cape - - - 20 16-14 3-90 
Australia and New Zealand 22 i 15-50 3-19 

The values given in Table II. for the potash content of greasy wool 
indicate that its suint content is almost independent of the locality 
in which the wool was grown. Wool-fat content appears to be highest 
in the case of Cape wools and least with South American wools. 

The Cell Structure.—The wool fibre is not a homogeneous 
structure, but is built up from two main types of cell: an outer layer 
of overlapping scales constituting the cuticle, which encloses a core 
(cortex) of long spindle-shaped cells. The scales are far more 
resistant to chemical attack than the interior of the fibre, for which 
they form a kind of protective plating. 

In addition to these two types of cell, certain wools, especially those 
of relatively low quality, contain a third type of cell. This is hollow 
and rounded, and is to be found along the main axis of the fibre. 
Such cells constitute what is known as the medulla, which may run 
continuously from end to end of the fibre or may be arranged as 
isolated medullary islands in a solid cortex. The hollow character 
of the medulla is responsible for its dark appearance when viewed 
by transmitted light under the microscope (see Fig. 1, kemp, and 
Fig. 2, Leicester wool), and for the dead-white appearance of 
medullated fibres when viewed by reflected light in the ordinary way. 

In certain exceptional cases the medulla may occupy the whole 
interior of the fibre, which then has a sufficiently characteristic 
dead-white appearance to be capable of special designation as kemp.* 
A microphotograph of a typical kemp fibre, viewed by transmitted 
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light, is shown in Fig. 1. Kempy fibres are usually much coarser 
than the accompanying wool fibres, and are definitely objectionable 
in a fleece, because, although they are capable of absorbing the same 
percentage by weight of dyestuffs as non-medullated fibres, they 
appear to be almost undyed to the eye on account of their hollow 
character. No exact definition of kemp can be given because several 

Fig. 2,—Leicester. 

different types have been recognised, and no sharp line of demarcation 
has been drawn between the ordinary medullated wool fibre and kemp. 
It is, however, clear that the appearance of kemp in a fleece is the 
first stage of a reversion to the coat of the primitive sheep, which 
consisted of an outer coat of hair and an inner one of wool. 

The outer scales of the wool fibre are worthy of detailed discussion. 
Their shape and arrangement vary from one type of wool to another, 
as shown in Fig. 2. Where the scales are large, or where they lie 
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Fig. 2.—Human Hair. 
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closely to the body of the fibre, they present a uniform surface for 
the reflection of light, and give the fibres a high lustre, as in the case 
of Leicester wool, mohair, and human hair. The main interest of 
the scales, however, lies in the fact that they are directly responsible 
for the milling process to which wool fabrics are subjected. They 
give rise to the well-known difference between the frictional resistance 
to motion of a fibre moving first in the direction of the root-end and, 
second, in the direction of the tip. This difference in friction imparts 
unidirectional freedom of motion to the fibres in the cloth undergoing 
the milling process, and shrinkage is induced in the manner described 
by Shorter.^ In spite of its obvious importance, no measurements 
of this difference in the frictional resistance to motion in the two 
directions specified appear to have been made until recently. The 
data quoted in Table III. are taken from unpublished work by the 
writer and Miss E. Stott, who made their measurements with a type 
of violin bow constructed from wool fibres, sliding over a cloth 
having a trail pile finish. In all cases, the difference in friction is 
expressed as a percentage of the friction observed when the fibres 
were moving in the direction of the root-end. 

Table III 

Wool. Mean Fibre 
Diameter. 

Percentage Difference 
in Friction. 

Australian Merino (80’s) 
Cms. 

0-0018 60-4 
Australian Merino (64’s) 0-0023 44-0 
Southdown - . . - 0-0033 28-3 
Romney Marsh 0-0034 27-5 
Corriedale . . - - 0-0024 26-3 
Exmoor - - - - - 0-0041 23-5 
Oxford Down . - - - 0-0042 21-3 
Wensleydale - - - - 0-0037 16-3 
Leicester . . . . 0-0038 13-5 
Mohair ----- 0-0032 6-0 

In the case of extreme types like Australian merino wool, English 
wools and mohair, there is an obvious direct correlation between 
scaliness, as measured by the difference in friction and the rate 
of shrinkage of fabrics in a milling machine. Where only small 
dilferences in scaliness exist between wools, direct correlation between 
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scaliness and shrinkage can hardly be expected because of the other 
factors which play a part in the process. 

DIMENSIONAL CHARACTERISTICS 

{a) Shape of Cross-section.—A microphotograph of the cross- 
sections of New Zealand Romney wool fibres is shown in Fig. 3. 

Fig. 3.—New Zealand Romney Fibres (Cross-section), 

It serves to illustrate the well-known fact that the shape of the cross- 
section of wool fibres is by no means always circular. In conjunction 
with fineness of fibre, the shape of the cross-section is supposed to 
determine the behaviour of the wool during spinning. By analysing 
samples of approximately the same average fineness and distribu¬ 
tion of fineness, but whose .spinning powers were known to differ, 
it has been found that the presence of a high percentage of 
circular or nearly circular fibres materially assists the spinning 

of the wool.^ 
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(d) Fineness,—V^ooh are normally classified by the wool sorter 
according to a scale of qualities which is determined mainly by the 
sense of touch. Within any one quality, fibres of very different 
diameter arc to be found, and the variation in diameter of any one 
fibre along its length is usually very considerable. Nevertheless, 
it has been found that the mean fibre diameter of a wool is closely 
related to its quality number as determined by the sense of touch. 
A number of attempts have been made to define this relationship, 
and although the connection between the two quantities can scarcely 
be expected to be precise in view of the non-circular section of the 
fibre and of the unknown character of the factors determining the 
sorter’s quality, the relationship is sufficiently close to indicate 
that fineness is the main factor involved in the assessment of quality. 
The most recent of these many attempts to relate fibre diameter and 
wool quality is due to Duerden/ whose figures are quoted in Table IV. 

Taulk IV 

Qualiiy 
Number. 

Mean Fibre 
Diameter. 

Cms. 
150 0 00142 
120 0 00149 
100 0 00158 
90 000166 
80 0 00177 
70 1 1 OOOlS-f 
66 1 1 0 00197 
64 j 1 0-00205 
60 ! 0-00217 
58 ! 1 0-00243 
56 1 0-00270 

1 / 

(c) Length,—The length to which the wool fibre grows during a 
normal year varies very considerably from one breed of sheep to 
another. Even within the one quality of a particular wool, the 
variation in length is often very considerable, as shown in Fig. 4, 
for a 66’s Down top. Merino wool fibres vary in length from about 
2 to 12 cms., English Southdown wool being very similar in this 
respect. In extreme cases, as, for example, Leicester wool, the length 
of the wool fibre may reach 40 cms. (16-7 in.), the variation in 
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length being correspondingly great. With wool in the form of top, 
the frequency distribution of fibres of various lengths is ascertained 
by means of the Schlumberger machine. 

Fig, 4.—Analysis of Down Top. 

(d) Cnmpiness.—In its normal unstretched condition, the wool 
fibre usually has a wavy form. This is seen to the best advantage 

Fig. 6.—Crimp. 

in the case of merino wool, where the wave-length is small, and a 
photograph of a typical staple of 64’s Cape merino wool is reproduced 
in Fig. 5. The waviness or crimpiness of wool, such as merino wool, 
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is a very valuable property, a characteristic loftiness and sponginess 
of handle being thereby produced in the fabric. The origin of crimpi- 
ness is still uncertain, but the modern view seems to be that the 
normal form taken by the undeformed wool staple is that of a flat 
spiral, a formation which can be seen in the coat of the newborn 
merino lamb. As the fleece increases in density with age, lateral 
compression of such spirals must occur, and the result is the creation 
of a uniplanar wave in the fibres. Very early in the study of the 
wool fibre, Bowman recorded the existence of a connection between 
the number of waves in unit length of a fibre and its diameter. More 
recently, Duerden ® made a parallel study with Cape merino wools, 
and recorded a similar increase in the number of waves per inch, 
with decrease in fibre diameter. Barker and Norris ’ perfected the 
relationship by relating the number of crimps per inch to the cross- 
sectional area of the fibre instead of to its diameter. They found 
that the crimpiness of different wools could be expressed by the 
equation 

where n is the number of crimps per inch, A is the area of cross- 
section, and b and a are the axes of the elliptical cross-section, k is 
a constant which usually has the value 9 X 10“®, but for South African 
wools the value is more nearly 8 X 10“"*. 

In regard to the origin of crimp, the most valuable observation 
yet recorded is due to a Mr Lefroy * of Walebing, West Australia. 
He observed that the staple of a merino wool grew at an irregular 
rate throughout the twelve months during which it was under 
observation, the increases in length every four months being Idfl in., 
0-81 in., and 1*31 in. Each of these three regions, however, showed 
ten crimps, suggesting that the formation of crimp is a function of 
time and not of the length of fibre grown. The extension of this 
observation will be awaited with interest. 

Physical Properties.—(a) Hygroscopicity.—Wool has a pro¬ 
nounced affinity for water, and it is bought and sold on the assumption 
that it contains definite amounts of water fixed by the so-called 
standards of regain. The amount of water combined with wool is 
determined by the relative humidity and temperature of the atmos¬ 
phere to which it is exposed and by the direction in which any par¬ 
ticular humidity was reached. This latter fact has only recently been 
discovered,* and its importance is indicated by the following figures 
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if perfectly dry merino wool is exposed to an atmosphere at 63*3 
per cent, relative humidity and 25^" C., it combines with 13*97 per 
cent, by weight of water, whereas, if the same wool is wetted out 
and then dried down until it is in equilibrium with the same atmos¬ 
phere as before, it is found to be combined with a much greater 
amount of water, 16*12 per cent. This difference of about 2 per cent, 
in the amount of water adsorbed has a profound influence on the 
elastic properties of wool, as will be shown later, and the preceding 
observations serve to explain why it is always a mistake to over-dry 
wool at any stage of its manufacture. The adsorption of water by a 
variety of wools in commercial forms has been studied in detail by 
Shorter and Hall,'® and although they made no allowance for the 
phenomenon described above, their results are of great practical 

value. The effect of temperature on the adsorption of water by wool 
was studied by Schloesing,^^ who found that at any one humidity 
the amount of water adsorbed decreases with rise of temperature. 
At constant temperature, the amount of water adsorbed by wool 
increases with increase in relative humidity. The form of the 
relation between these two quantities under both adsorption and 
desorption conditions is illustrated for Southdown wool in Fig. 6. 
Data for the amount of water adsorbed ® by different wools at 25° C. 
are given in Table V. 

22 
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Table V 

Percentage Increase in Weight of: - 

Humidity. Geelong, 
80's Merino. 

Southdown. Leicester. Mohair. 

Per Cent. 

7*0 3-40 3-37 3-40 3*41 

25-0 6-96 6-90 6-96 6*93 
34*2 8-41 8-62 8*54 8-64 
49-8 11-22 11-48 11*44 11*51 
63*3 13-97 14-19 14-46 14*41 
75*0 16-69 17-03 17-43 17*33 
92-5 23-81 2417 24-59 24-24 

100 0 

' 

33-3 32-9 32-9 31-8 

Desorption 

92 f) 24-70 25-70 25-98 25-82 
75-0 18-69 18-79 19-02 18-91 
63-3 16-12 16-16 16-28 16-26 
48*7 13-36 13-38 13-39 13-46 
34-2 10-57 10-55 10-58 10-68 

7 0 4-77 4-73 4-79 4-87 

(^) General Elastic Properties—Although stretched wool fibres 
return very slowly to their original length in atmospheres only 
partially saturated with water vapour, they nevertheless return 
rapidly and completely to their original length in water, even after 
being stretched as far as 70 per cent, of their original length. When 
wool fibres are stretched in water at high temperatures, their rate of 
recovery in cold water is reduced until, when the temperature of 
stretching exceeds 90® C., the fibre fails to contract to any significant 
extent in cold water. Up to this critical temperature of stretching, 
however, the fibre returns to its original length on being immersed 
in water at the same temperature as that in which stretching occurred. 
Wool fibres which have been steamed in the stretched condition fail 
to return exactly to their original length on being resteamed in the 
absence of tension, although partial contraction is still possible. 
These properties all find extended use in wool‘finishing processes.^* 
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(tf) Strength.—Thd strength of the wool fibre is dependent on the 
amount of water with which it is combined. This is well illustrated 
by the following table,* in which is given the breaking load of English 
Cotswold wool fibres at various humidities at 72® F.:— 

Table VI 

Relative Humidity. Breaking Load. 

Per Cent. 

00 

8-3 

34-2 

49*8 

65 0 

75 0 

100-0 

G./Cra2. 

22-1XW 

21-6 

19-4 

16-8 

16-1 

15-4 

14-9 

The fall in breaking load with rise of humidity is accompanied by 
an increase in the extension at break.' 

{(i) Rigidityrigidity of the wool fibre is the property 
which determines its resistance to the insertion of twist, and is therefore 
of great interest in connection with spinning processes. The rigidity 
depends to a marked extent on the amount of water combined with 
the wool, the exact connection being given by the following expression 
for humidities between 23 and 87 per cent, at 25° C.:— 

Relative rigidity=l*255—0'047A, 

where A is the amount of water adsorbed by the wool, and relative 
rigidity is the ratio of the rigidity of the wool at any humidity to 
that at absolute dryness. Actually, the rigidity of dry wool fibres 
is about fifteen times greater than that of fibres saturated with water. 
It is important to note that the strength of wool fibres is much less 
dependent than the rigidity on the amount of water combined with 
the wool. 

Chemical Properties.—Wool belongs to the class of chemical 
compounds known as the proteins, of which it is one of the most 
resistant to chemical and bacterial attack. The most destructive 
reagents for wool are the sulphides of sodium and calcium, used in 
unhairing skins, and the caustic alkalis. Wool is built up chiefly 
from the five elements—carbon, hydrogen, oxygen, nitrogen, and 
sulphur. Their relative proportions are slightly variable, and the 
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following empirical analysis, due to Hummel, must not be taken as 
valid for all wools 

Element. 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulphur 

Percentage by Weight. 

- 49-25 
. 6-57 
. 23-66 
- 15-86 

3-66 

The nitrogen content of a large number of wools has been studied 
by Barritt/'^ but the degree of variation was by no means great. The 
extreme values were 17-07 per cent, in the case of Monte Video wool 
and 15-85 per cent, for black alpaca. The sulphur content of wool 
has likewise been the subject of detailed investigation by Barritt, 
King, and Rimington. It has been shown that the percentage of 
sulphur in dry wool is distinctly variable/® being as high as 4-00 
per cent, in the case of Cape merino wool and as low as 3-24 per cent, 
with kempy Blackface wool. The presence of medulla in a fibre 
was found to imply a reduction in the percentage of sulphur present, 
an observation which may be found to have gp'eat significance in 
regard to the origin of medulla. In addition, it was found that the 
tip of a staple usually contained a higher percentage of sulphur 
than the root.'’ Finally, Rimington'® has shown that the whole of 
the sulphur present in wool can be accounted for as cystine. 
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WEAVES FOR STANDARD CLOTHS IN THE 
WORSTED, WOOLLEN AND UNION TRADES 

Owing to the great diversity of fabrics produced in the above 
sections of trade, it will be necessary to give a little explanation of the 
various factors which govern the use, in any particular case, of the 
weaves tabulated below. In addition to the specific nature of the con 
struction of the weaves, it is essential that the cloth constructor must 
be familiar with;—1. The various raw materials most suitable for 
producing the type of fabrics required. 2. The structure of the yarns to 
be employed. 3. The build of the fabrics, and the effects obtained by 
judicious colour schemes. 4. The influences of finishing operations. 
5. How the cost of the product is affected by the foregoing particulars. 
6. How certain effects can be produced in fabrics in two alternative 
ways, e.g., a repp or poplin, obtained either by the use of a repp weave, 
and woven with warp and weft yarns equal in thickness, or by using 
the plain weave and weaving with a fine yarn for warp and a coarse 
or thick yarn for weft. 

It is advisable to examine every weave in its particular application 
and its structural form, as by altering the relative stresses and strains, 
either by variation in count of warp and weft, or by variation and 
application of the processes in the finishing of the fabric, an entirely 
different appearance in the finished product can be obtained. 
^ Many of the weaves given can be used in entirely different types of 

fabrics, and give results that are satisfactory in each case/e?.^,, the 2/2 
twill used (a) in a worsted Botany serge ; (/^) for a Scotch tweed ; or (c) 
in a gabardine cloth, having a fine worsted Botany warp, and a cotton 
weft, the last fabric having a twill at a much higher angle than 45®, 
owing to the great excess of warp threads compared with the picks of 
weft. On the examination of the threads and picks from a fabric of 
this type, it will be found that the threads of warps are wavy, f.^., 
possess comparatively large curves, whilst the picks of weft are prac¬ 
tically straight and without curves. Observations of this kind, and 
carefiil mental analysis of the weaves to be applied, will assist greatly 
to obtain the most satisfactory results by their use. 

Cloths that deserve to be classed as standard ones are those where¬ 
in the raw material is the most suitable, spun into yarn on the system 
which gives the type of yarn required, with a setting compatible with 
the weave and yarn counts, in addition to meeting the needs and assist¬ 
ing in the processes of finishing, in all its similar operations. Thus 
all weaves must be considered in the light of, and in conjunction with, 
the knowledge of preceding and succeeding operations and processes to 
those required in the actual manufacturing stage. 
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Plain Weave and its Modifications.--Weave No. 1 * is the plain 
or tabby weave used in all classes of trade. 

Weaves, 2, 3, 4, 6, and 6 are warp ribs, or poplin weaves, or modi¬ 
fications of the plain weave made by lengthening the warp floats. The 

m 
3 

warp appears on the face of the fabric, whilst the weft is almost 
entirely hidden. This is due to the warp being compelled to do all the 
bending by the two or more picks of weft being in one shed, and lying 
therein perfectly straight. 

Weaves 7, 8, 9, 10, and 11 are the weft cords, or modifications of 
the plain weave made by lengthening the weft floats. The conditions 
are the reverse to those already explained for warp ribs. 

rrmi ■ mJIVI ctt ■ 11 ■ 
SBh Sdm EEKSfl Ba nffl twa 

8 9 10 

Weaves 12, 13, 14, and 15 are Hopsack, Celtic, or mat weaves, 
which are really modifications of the plain weave. Weave 14 is a firmer 
weave than weave 13, owing to the second and fifth threads and picks 
being perfectly plain in their interlacing. 

Ordinary Twills,—The application of these twills and types of 
interlacing are numerous, weaves 16 and 17 arc used to obtain 
different angles of twills. The former, a warp-faced twill, is used in 

certain kinds of gabardine and costume cloths to give a high angle; 
whilst the latter is used in the production of the well-known cashmere 
fabric, composed of cotton warp, and a fine Botany weft, with the picks 
much in excess of the threads. The angle of the twill in the fabric is 
a very low one. They are termed prunelle twills. 

* In all the weaves, Nos. 1 to 171, filled-in squares represent warp ends raised 
over the weft. 
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Weaves 18 and 20 show the warp and swansdown or crow twills. 
Weave 19 shows the Cassimere, Shalloon, or common 2/2 twill. 
Weaves 21, 22, 23, and 24 show 6-end twills varying in length of 

floats. 

Weaves 26, 26, 27, and 28 are 6-end twills 
Weaves 29, 30, 31, and 32 are 7*end twills. 
Weave 33 is the common 4/4 twill. 
Weaves 34 and 36 are 8-end double line twills, sometimes named 

8-end diagonals. 
Weaves 36 to 42 are herring-bone, or feathered weaves, as they are 

occasionally termed. 
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Broken Twills.—These weaves, which are very useful, are 
obtained by grouping floats and making them cut warp floats of one 
group meet weft floats of the next group). The number of threads or 
picks in each group is determined by the character and size of effect 
required. Weaves 43 to 51 are typical examples. 

Sateens.—Weaves 52 and 53 are the 4-end warp and weft sateens, 
or broken crow twill, or swansdown weave. In certain types of union 
goods (woollen wefts), weave 53 is preferred to weave 20, l^ecause of 
the breaking up of the twill, and the production of an irregular 
surfaced 

Weave 54 is the 5-end warp sateen, used in the manufacture of the 
best grades of doeskin cloths. It gives a fine twill at a high angle, and 
is also the base on which covert weaves are constructed. 

Weave 55 is the 5-end weft sateen, employed in the production of 
cotton warp and woollen weft goods, also in Italian linings. > 

Weave 5^ is the 6-end sateen. It is a useful base for distributing 
figures or spois^ and as a weave sometimes replaces weave 54 when 
any appearance or semblance of a twill is objectionable. 
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Weaves 57 and 58 are 7-end sateens. 
Weaves 59 and 60 are 8-end warp and weft sateens. Weave 59 

serves as a base for constructing many other weaves upon, and is also 
used as a weave by itself in certain types of fine worsted cloths. 

Weave 61 shows an irregular 8-end sateen, most useful for figure and 
spot distribution. 

67* 58 59 60 61 

Sateen Derivatives.—These are weaves constructed upon the sateen 
bases, and the floats of warp and weft are divided or broken up, to 
either obtain a weave of a different character, or to produce the same 
character on the face of the fabric, but giving a firmer or tighter woven 

structure. 
Weaves 62 and 63 are 5-end and 7-end weaves similar in character, 

and both used for somewhat similar purposes, such as Venetians, 
coverts, and whipcords, the difference obtained depending upon the 

variation of yarns, both in quality, angle, and direction of twist, and 
also peculiarities of setting in relation to threads and picks per inch. 

Weave 64 is the 8-end warp buckskin—a fine woollen fabric heavily 
milled in the finishing processes. 

Weaves 65 and 66 are 8-end derivatives giving high-angled twills. 
Weave 67 is the 8-end weft buckskin weave. 
Weaves 68 to 72 are corkscrew weaves on 5, 7, 9, 11, and 13 threads 

and picks respectively. The three former ones are mostly used in 
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cloths made from hne worsted warps and woven with angola weft 
wool and cotton mixture), whilst the two latter are applied in the fine 
qualities of worsted in both warp and weft. Weave 72 is the standard 
dcorkscrew weave for the finer qualities. It has a warp ribbed surface, 
the ribs being at a low angle. 

Weaves 73 and 74 are weft corkscrew weaves, and in this case the 
angle of the weave is usually a high one. 

Weave 75 is a twilled hopsack, Celtic, or mat weave, and is known 
as theBarathea.” 

Weave 76 is the Mayo ” or “ Campbell ” twill. 
Weave 77 is a “ Barathea ” weave used in the dress trade, woven 

with fine cotton warp and'fine Botany weft, having about 64 threads 
of 2/60’s cotton, and 140/210 picks of 70’s worsted. 

Weaves 78 and 79 are typical whipcord weaves, the latter being used 
in the production of officers’ khaki. 

Weaves 80 and 81 ar^ whipcords used more in the dress trade than 
in the coating trade. 

Weaves 82, 83, and 84 are Bedford cord weaves. These give a firm 
cord running in the direction of the warp, having a plain weave on the 
surface of the ridges, and at the back long weft floats. It will be ob¬ 
served that at intervals two threads are weaving tightly and cutting; these 
form the dent in the cloth, and should be cotton, whilst the shrinkage 
in.width, assisted by the long floats of weft at the back, make the ridges 
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in the cloth. These weaves are useful for fabrics suitable for both 
ladies’ and gentlemen’s wear. 

Weaves 85 and 86 are reversible weft corded weaves. 
Weaves 87 to 91 are basket weaves, producing interlacing effects 

after the style of wicker work. 

85 86 87 
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Weave 100 is an example of the “ Brighton ’* weave, giving a surface 
somewhat similar to a honeycomb, but plain weave appearance at the 
back almost all over. 

Weaves (Various).—Weaves 101 to lOo are of the dice type, and 
the smaller ones are useful in the manufacture of dress goods. 

Weaves 106 to 111 are crepe weaves giving an irregular surface on 
the fabric when woven. The first four are built up irregularly, and 
due regard paid to suitable length of float, but the last two are obtained 
by superimposing one sateen weave upon another within a space of 
threads and picks equal to the L.C.M. of the threads and picks of the 
component weaves. 

Weaves 112 and 113 are crepoline weaves for dress fabrics. 
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Weaves 114 to 117 are granite weaves. These are useful in the 
manufacture of fabrics for both ladies’ and gentlemen’s wear, especially 
in worsted cloth. 

Weaves 118 and 119 are suitable for small cut checks. 
Weaves 120 and 121 are pinhead weaves. Both give excellent 

results when woven with colours, the former warped and wefted 2 and 
2, and the latter 1 and 1. 

120 121 .122 123 124 

Weaves 122 to 125 are sponge weaves, and are based on the five-end 
sateen base enlarged. They are useful for cream serges for autumn 
wear, as well as for lighter weight fabrics. 

Weaves 126 and 127 are armure weaves which are strictly for dress 
goods. 

126 127 

Weaves for Union Cloths.—Weaves 128 to 133 are typical ones 
for the production of union cloths, wherein cotton warps are interwoven 
with woollen wefts. The variety of fabrics in which they are applied 
is wide, and includes costume cloths, overcoatings, blanket cloths, and 
plain or fancy dressing gown cloths. 
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Weaves 134, 135, and 136 are typical weaves for union lustre fabrics^ 
made with cotton warp and wefts of a lustrous character, Lincoln, 
Leicester, wool yarns, or mohair. 
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Cut Stripes and Checks.—Weaves 140 and 141 show cut stripe 
weaves for single cloths. Weaves 142 and 143 show cut check weaves 
for single cloths. 

Bhcked^ Imitation Backed, and Multi-Ply Weaves. 
Warp Backed Weaves 

Weave 144 is a 2/2 twill face with 1/3 twill warp back. 
*^eave 145 is a 2/2 twill face with 8-end sateen warp back. 
Weave 146 is a 2/2 twill face with 1/7 twill warp back. This is liable 

to produce unequal twills on the face, and its use is inadvisable. 

144 150 

Weave 147 is a twilled hopsack face and 8-end sateen warp back. 
We4ve 148 is a Mayo or Campbell twill face weave and 8-end 

sateen Warp back. Proportions of face and back warp for weaves 
144 to 148 are 1:1. 

Weave 149 is a 2/2 twill face and an imperfect sateen back. Pro¬ 
portions of face and back warp 2 :1. 

Weaves 150 and 151 are pseudo weaves giving 2/2 twill face with 
sateen warp back in former, and 1/2 twill warp back in the latter. 
Threads and picks are in the ratio of 2:1. 

Weaves 152 and 153 are similar to weaves 150 and 151, but have 3/3 

twill on the face. 
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Weaves 154 and 155 arc pseudo weaves, 154 being a 2/2 twill face 
and sateen back, while 155 has a 3/3 twill face with a sateen back. 
The proportions of warp and weft are 3:2. 

Weft Pseudo Weaves 

Weave 159 is as 150, but weft face instead of warp. 
Weave 160 is as 155, but weft face instead of warp. 
Weave 161 is a warped pseudo backed twill. 
Weave 152 is a warp pseudo backed weave producing hopsack face. 

Doable Cloth Weaves Used for Heavier Weights of Goods 
and Special Types of Woollen and Worsted Fabrics 

Weave 163 is the double 2/2 twill, with the backing warp bound to 
the face picks in twill order. 

Weave 164 is like 163, but bound with both face and back warps to 
their opposite wefts. 
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Weaves 165 and 166 are similar to weaves 163 and 164, but are on 
16 threads and picks, and bound in sateen instead of twill order. 

Weave 167 is a 2/2 twill face and plain back, and bound in plain 
order. It is a useful weave for firms doing check-back fabrics on looms 
having limited figuring or heald shaft capacity. Face and back both 
ways 2 and 1. 

Weave 168 is the same as weaves 163 and 164, but bound by two 
special threads in one repeat to both face and back cloths. The third 
and eighth threads are acting as binder threads. 

166 166 

Weave 169 is a 2/2 twill face and back, bound as 168, but proportions 
of face warp and weft, and back warp and weft are 2 and 1. These two 
weaves are extremely useful when producing fabrics, having contrasting 
colours on both sides, that are needed to be milled in the finishing. In 
such cases the ordinary method of binding is very inadequate, to 
prevent the fibres on the one side of the fabric bursting through on to the 
opposite side, especially when woollen yarns are being used in their 
production. 

Weave 170 is a treble weave 3/2 twill throughout, 7 ® 
warp threads bind the top and bottom cloths to the mr ■ y. one, in twill 
form. ^ 

Weave 171 is a quadruple weave, being plain weavj throughout, and 
bound together similar to weave 170. Both these weaves are emp) yed 
in the manufacture in special kinds of woollen fabrics, used as sbHer or 

press cloths. 

23 
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RAYON 

It is usual to classify the present artificial silks under the four 
headings: Viscose, Nitro*cellulose» Cuprammonium, and Acetate, 
it should be understood, however, that there are other types of lesser 
importance not included under any of the above headings. In 
addition there are wide variations in the methods of producing the 
above types and in the properties possessed by different brands of the 
yams produced. 

Viscose.—At present viscose is manufactured on the largest scale 
covering at least 80 per cent, of the world production. Bleached 
sulphite wood pulp is the usual basis of manufacture, but cotton 
linters are also used. The material is steeped in a 17 or 18 per cent, 
caustic soda solution, pressed, kneaded, or shredded into “ crumbs,*’ 
and matured. The next process is that of churning in which the 
crumbs are treated with carbon bisulphide. Cellulose xanthate is 
formed, which is mixed with a 3 to 4 per cent, yellow solution of 
caustic soda to produce viscose. The viscose is allowed to ripen 
for four or five days, during which it is filtered. Any air in the viscose 
is abstracted by vacuum, and the material is then ready for spinning. 
In the spinning machine the viscose is ejected by pumps through the 
spinnerets or jets into a spinning bath of various composition, but 
usually containing sulphuric acid, sodium sulphate, and glucose. 
The bath coagulates the filaments which are wound in this country 
usually in a centrifugal spinning pot which inserts twist and builds 
up a cake. On the Continent the threads are often wound untwisted 
on to bobbins. In the first case the cakes are reeled into hanks, ia 
which form they are successively washed, stretched, and stoved, 
desulphurised by treatment with 1 per cent, sodium sulphide, washed, 
bleached (if required), scoured, washed, dried and conditioned, 
and sorted into grades. Viscose artificial silks are like cotton, 
chemically pure cellulose (modified and regenerated) having a 
greater attraction for moisture and dyestuffs. 

In the past viscose silk has not been noted for the fineness of its 
filaments, but in the last two years yams with as many as 75 filaments 
in IfiO denier have been standard commercial products. “ Lilien- 
feld ** yarns now emerging from the experimental stage contain an 
even larger number of filaments. Viscose artificial silk can be made 
with any degree of lustre as required, and considerable progress has 
been, made in increasing the wet and dry strengths. 

Nitro-cellulose, Chardonnet, or Collodion.—Nitro-cellulose 
sUk has npt been produced in this country, perhaps owing to the price 
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or difficulties of using some of the raw materials. Abroad the pro¬ 
duction. is decreasing. It is capable of spinning to very fine counts^ 
a commercial size being as fine as 35 denier, but other types have 
recently developed in this respect. In the manufacture purified 
cotton waste or linters is nitrated by a mixture of nitric and sulphuric 
acids to form pyroxylin, which is also used as guncotton. The 
nitrated cellulose is washed, bleached and washed (if required), 
pulped, dried, and dissolved in a mixture of alcohol and ether to 
give collodion. This is filtered, deaerated, and spun. Coagulation 
is effected by evaporation of the alcohol and ether in dry spinning, 
or in a water or salt bath in wet spinning. Bobbin spinning is usual, 
and the spools are taken to the twisting machines. The threads are 
then reeled into hanks, denitrated by mixed solutions of calcium, 
sodium, or ammonium hydrosulphites, etc., washed, soured, bleached, 
soured, washed, soaped, and dried. 

Cuprammonium.—The cellulose used is usually purified cotton 
waste or linters. This is dissolved in copper-ammonia (Schweitzer's 
reagent) or copper-hydroxide ammonia solution, prepared in various 
ways. The solution is filtered and freed from air, and is spun into a 
strong sulphuric acid or caustic soda bath. To remove the copper 
the yarn is afterwards treated with acid. Bobbin spinning is usual, 
and the thread is often or usually stretched in its passage from jet 
to bobbin through the coagulating bath moving in a counter-direction 
and of increasing strength. 

The production of cuprammonium yarn is growing. The out¬ 
standing characteristic of present cuprammonium yarns is that they 
are usually of fine filament, even finer than 1 denier. The chemical 
method and stretch spinning may lend themselves to this purpose. 
The fine filaments result in certain desirable qualities of lustre, 
cover, and soft handle. The elongation up to breaking-point of 
cuprammonium silks is usually less than viscose or acetate silks, 
and they have less real elasticity. The stretch is little greater when 
wet than when dry. 

Cellulose Acetate.—Unlike the other types of artificial silk 
mentioned, acetate silk is a compound of cellulose, namely, cellulose 
acetate or acetyl cellulose. Purified cotton waste or linters is heated 
with a mixture of acetic acid and acetic anhydride and a catalytic 
agent, usually sulphuric acid or zinc chloride. A cellulose acetate 
is formed which is soluble in chloroform. This is mixed and heated 
with a further quantity of acetic acid and water, precipitated by water, 
washed, and dried, when it is a cellulose acetate soluble in acetone. 
The solution in acetone is filtered, freed from air, and spun in wet 
spinning into baths of oils, other hydrocarbons, or solutions of salts, 
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in some cases by stretch spinning methods. In dry spinning the 
thread is coagulated by the evaporation of the acetone. In wet 
spinning the threads are usually collected on bobbins, washed and 
dried) twisted, reeled, etc. In dry spinning the threads may be 
twisted at the spinning frame by cap spinning (similar to worsted 
frames) or centrifugal spinning. 

Cellulose acetate has a lower specific gravity than other artificial 
silks. The acetate silks are also warmer than other silks, though 
they are not as warm as pure real silk, and are harsher according to 
the thickness of the filaments. The elasticity of cellulose acetate 
silks is usually much greater than that of the pure cellulose forms, 
and they also possess greater insulating power, but less capacity for 
taking up moisture. Those formed from secondary products are 
susceptible to damage by heat or hot water. The affinity for dyes is 
entirely different, and special ranges of dyestuffs are used. 

Hollow Filament Artificial Silk.—The principal kind in use 
is ** Celta.” These are of viscose, but the yarn is spun with air or 
gas imprisoned within the walls of the filament. The viscose prior 
to spinning is emulsified with air or a certain amount of sodium 
carbonate or other chemicals. When fully inflated the tubes are 
rigid, and they are partially deflated in some cases by steeping in 
air-free water to give hollow filaments in ribbon form. The object 
of the hollow filaments is to give greater covering power and warmth, 
and lighter garments. 

Twist or Turns per Inch.—General qualities of artificial silk 
of all types of manufacture contain from 2 to 2J turns per inch. 

Filaments.—The filaments are the fine, hair-like strands that 
comprise the complete thread; the more filaments such threads 
contain the greater will be the covering power, the softer the handle, 
and the more delicate the lustre. The common size of filament is 
4 to 6 denier, but yams are produced with filaments as fine as 1 denier 
and finer on a commercial basis. The principal makers now supply 
the popular deniers in three or more different grades of filament. 
The use of finer filament yarns is growing, and is likely to increase 
still further. 
/ Hanks.—-Artificial silk is reeled, not in a fixed standard length as 
is the case with most yarns, but is reeled so that the number of hanks 
per pound or per kilo is the same. This method varies with the maker, 
but in the case of English yam, hanks are usually made up in bundles 
of 10 lb. weight with approximately 100 hanks to the bundle. 

Grading.—^All artificial silks are spun as first quality, but in the 
course of manufacturing some suffer in treatment more than others. 
The hanks are subsequently examined and sorted; those which ate 
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perfect are described as lirst quality; those with only a few broken 
filaments^ other points such as lustre being equal, are classified as 
second quality, and so on. It does not follow that the first quality 
of one maker is equal to that of another; the manufacturers each set 
dieir own standard of quality. 

Counts.—The method of counting artificial silk yams usually 
adopted is the metric denier. The basis of this method is the weight 
in half-decigrams of 450 metres of yam. For convenience it is usual 
to take the weight in grams of 9000 metres. (See p. 132.) 

THE MANUFACTURE OF VISCOSE RAYON 

Rsw Materials.—The raw materials from which viscose rayon 
is produced comprise : Cellulose in the form of wood pulp or cotton 
linters; caustic soda; carbon disulphide; water. 

Wood Pulp.—The source of the greater proportion of the cellulose, 
which forms the essential raw material for viscose rayon, is wood 
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pulp. Supplies of this material are available in ample quantity, 
as the manufacture of wood pulp for paper, as well as for rayon, is 
a highly organised industry. Wood pulp intended for viscose rayon 
should conform to the following requirements:— 

1. A high degree of uniformity in the pulp, both as »-egards regularity 
throughout any one batch, and also between different batches, in 
order that the final yarn produced may possess identical physical 
properties, and especially even dye affinity, over extended periods. 

2. The ash content must be as low as possible and must not exceed 
0-3 per cent. 

3. The sheets of pulp must l>e of a size suitable for the cellulose 
presses in which they are to be steeped in caustic soda. 

4. Uniform moisture content over any one batch and over different 
batches. 

6. The swelling factor of the pulp, when immersed in caustic soda 
solution, must be uniform throughout individual batches and also 
from batch to batch. 

6. Continuous supplies should be available, free from interruption, 
in order that the charges of pulp in the rayon mill may be free from 
variation rendered necessary by intermittent supplies. 

The manufacture of wood pulp from evenly grown timber of twenty 
to thirty years’ growth comprises the following processes:— 

1. Seasoning the logs. 
2. Cutting the logs to suitable lengths, the removal of bark and 

thorough cleansing. 
3. Chopping and subsequently chipping the wood. 
4. Feeding the chips to digesters, where the wood is boiled by 

steam under a pressure of 80 to 90 lbs. per sq. in. in contact with 
calcium bisulphite. 

5. Thorough screening and washing of the pulp after this leaves 
the digesters. 

6. Bleaching. 
7. Final washing of the pulp. 
8. Feeding the pulp on to travelling wire mesh conveyer, the removal 

of water by suction, and the final drying of the pulp by heated rollers. 
9. Cutting the pulp sheets to requisite size of about 24x 36 in., and 

the final baling of the pulp ready for dispatch. 
Cotton Linters.—An alternative raw material for viscose rayon 

consists of cotton in the form of cotton linters sheets. These linters 
consist of the short fibres adhering to the seed after the first ginning 
operation. They are removed by a second ginning, which is often 
given in the seed oil mills. The fibre so obtained is thoroughly 
cleaned and then boiled for about three hours in dilute caustic soda 
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of about 5 per cent, strength. After washing free from alkali, the 
linters are bleached and finally washed, dried, and made up into 
sheets similar to those of wood pulp. 

The cost of cotton linters is about three times that of wood pulp, 
the comparative costs being 2d. per lb. for wood and 6d. per lb. 
for cotton pulp. This fact materially restricts the use of cotton, 
especially as the cellulose of a well-prepared wood pulp is not degraded 
sufficiently to seriously affect the final yarn made by the viscose 
process. Cotton pulp is restricted to special requirements, therefore, 
and to a relatively small proportion of the total cellulose charge for 
viscose rayon. For acetate and cuprammonium rayon it is, however, 
very much more extensively used, as these processes require minimum 
degradation of the cellulose. 

The aim of the viscose process is to bring cellulose into the form 
of a solution from which cellulose of similar composition to the 
original raw material may be reprecipitated. It is, however, reformed 
as a continuous thread which can be utilised for textile purposes. The 
essential object of the viscose process of rayon production is, there¬ 
fore, the conversion of a physical form of cellulose, and not an 
alteration in chemical composition. 

Formation of Alkali Cellulose.—The first stage in the reduction 
of cellulose to a solution consists in the formation of a compound 
of caustic soda and cellulose known as alkali cellulose. This is 
achieved by immersing the wood pulp sheets, after these have been 
conditioned, in caustic soda solution at a strength of about 17*5 per 
centi in the tank of a horizontal cellulose press. 

Pressing.—The pulp remains immersed for about two hours, 
after which a portion of the solution is pressed out by means of the 
ram, and this, together with the liquor used for immersion, is run off, 
and after strengthening is re-used. After running off the caustic 
soda, the head of the hydraulic press is sent forward a further stage 
with the object of expressing a further quantity of caustic soda, but 
allowing a definite weight equivalent to double the original weight 
of the pulp to remain in the pulp. 

Kneading.—The pulp sheets containing this caustic soda, part of 
which is in combination, are then disintegrated in powerful kneading 
machines, which are designed to give a tearing action, so that the 
pulp fibres may be separated rather than crushed. The machine 
generally used utilises powerful beater arms, which exert the tearing 
action against a serrated drag plate at the bottom of the kneader 
trough. The kneader is jacketed for the circulation of water or 
brine, in order that the temperature of the charge may be controlled, 
a rise usually taking place from 18® to 27° C. After two hours the 
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charge has been reduced to the form commonly known as “ crumbs,” 
■which adequately describes their appearance. 

Maturing.—In this form they are charged into steel maturing tins 
which hold about 30 kilos of alkali cellulose. The maturing tins are 
then held under exact temperature control for between two and 
three days in the maturing room. During this period the reaction 
between soda and cellulose, which results in the formation of alkali 
cellulose, continues. The extent to which the process of maturing 
is carried controls the viscosity of the viscose solution finally produced, 
and consequently the maturing conditions are varied with this object. 

Churning.—The next operation consists in treating the alkali 
cellulose crumbs with carbon disulphide, with the formation of a 
compound, cellulose xanthatc. The reaction is carried out in churns, 
the bodies of which are built of steel free from all internal projections 
and completely gas-tight. The churn bodies are provided with gear¬ 
ing, so that they may be slowly revolved at a speed of one revolution 
in about two minutes. After charging the crumbs and closing the 
chum door, carbon disulphide in liquid form is introduced from a 
measuring vessel into a spray pipe running axially the length of the 
churn. The liquid is gasified, and combines with the alkali cellulose, 
forming cellulose xanthatc. 

The progress of the reaction, which takes about two and a half 
hours, is accompanied by a reduction in bulk of the crumbs, the 
evolution of heat, and a change in colour of the charge from white, 
through yellow, to orange. The latter change in colour gives some 
indication of the stage of the charge, but is seldom used for control 
in works practice, a time factor based upon experience being generally 
employed. The churns must be most carefully controlled as regards 
temperature, which may be accomplished by local control of each 
churn by means of a water jacket. Alternatively the churns may be 
wood lagged, and the temperature of the room exactly controlled. 
Adequate ventilation for the removal of chum gases is essential to 
the health of the operatives. 

Solution of Xanthate to Form Viscose.—The contents of the 
churn is discharged by gravity into a viscose dissolver, where the 
xanthate is dissolved in dilute caustic soda solution. The dissolvers 
are equipped with powerful stirrers, which depend for their efficiency 
upon the creation of liquid friction. After solution, which is complete 
in about two and a half hours, the batches of viscose may be mixed 
in blenders of similar design but larger capacity than the viscose 
dissolvers. After blending from three to six batches these are passed 
forward to the ripening room. 

Ripening and Filtration of Viscose,—The ripening of viscose 

24 
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is similar to tho maturing of alkali cellulose, in that it depends upon 
holding the viscose for a period of about four days under exact 
tem|>erature control in order to allow chemical action to continue. 
During this period the viscose is filtered to remove all solid impurities, 
and undissolved or semi-dissolved xanthate. Recent developments 
have used centrifuging instead of, or in conjunction with, filtration 
for this purpose. At the end of the ripening period the viscose is 
held under vacuum for eighteen hours in order to remove all air. 

Spinning the Viscose—After ripening, the viscose is fed to the 
spinning-room under a compressed air pressure of about 50 lbs. per 
sq. in., and distributed to the spinning machines. The viscose is 
carried forward by measuring pumps, one of which is provided for at 
each spindle. By these pumps, which may be of the gear or multi* 
plunger type, the viscose is forced through a filter known as a candle 
filter. After passing through this final filter the viscose reaches the 
spinning jet, which may be of platinum or porcelain, and which is 
provided with a number of small apertures of about 0*1 mm. in 
diameter. This jet is immersed in a coagulation bath of sulphuric 
acid and metallic salts in solution, which reacts with the viscose 
regenerating cellulose. A separate filament is formed for each of 
the holes in the jet. The number of these varies over a wide range 
and in accordance with the denier of the yarn. Between twenty-four 
and thirty-six holes per jet is, however, typical for 150 denier yarn. 
The thread which is formed at the jet is drawn through the coagulation 
bath and carried through the air in order to allow a further i>eriod 
for coagulation. 

The thread must now be collected by one of two general methods: 
(a) bobbin spinning, (b) centrifugal spinning. The first depends 
upon the collection of the thread direct upon a bobbin. In this case 
no twist is imparted to the thread, which must then be given by a 
separate operation at a later stage. The centrifugal is most generally 
employed in this country, and depends upon the collection of the 
thread in a revolving spinning pot round the inside of which the 
yam is wound. 

After leaving the bath the thread passes over a glass roller known 
as a godet roller, and is then fed through a glass funnel into the 
spinning pot. The godet roller is driven at a peripheral speed, 
which delivers the yam at 50 metres per minute, while the spinning 
pot revolves at about 6,000 revs, per min. In this way a twist of 
about two and a half turns per inch is imparted to the yarn, which 
is sufficient for most commercial purposes. A separate twisting 
operation is therefore obviated. 

Spinning Pot Drive.—The drive to the spinning pots is almost 
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invariably by means of individual electric spindles, which are 
usually run at a speed of 6,000 revs, per min, as stated. Recently 
considerable attention has been directed to the production of higher 
speed spindles, and to the natural corollary of higher productions 
of yam and larger spinning pots. 

It is possible to run electric spindles at considerably higher 
speeds up to 10,000 revs, per min. The power curve rises steeply 
at these speeds, however, and a further limiting of factor lies in the 
manutacture of spinning pots of sufficient strength to resist the 
bursting stresses. At the present time the practical limit of speed 
may be taken at 8,000 revs, per min. 

Supply of Coagulation Acid.—As the formation of a thread 
depends no less upon the acid than the viscose, the supply of this at 
correct strength, and temperature, is of great importance. The acid 
is fed by gravity from tanks at a higher level than the spinning-room. 
After leaving the spinning machines the acid is returned to the acid 
house by gravity. Here it is strengthened up, filtered, and pumped 
up to the feed tanks for temperature control and recirculation. 

Reeling.—The whole of the processes up to and including spinning 
must be carried on for twenty-four hours per day and often for seven 
days a week. The reeling of the spun yarn into hanks, which is the 
next process, is only suited to girl labour, and can therefore only be 
continued for sixteen hours per day. The reeling room must there¬ 
fore be so balanced as to deal with twenty-four hours’ spinning in 
sixteen hours. The yarn produced during the night-shift is stored in 
damping chambers under warm, moisture - saturated conditions. 
Special reeling machines are employed which wind two hanks on 
each shift, the usual length of hank being 3,000 metres for 150denier, 
with proportionate lengths for other deniers. 

Washing.—The operation following reeling is the washing of the 
yam free from the acid and acid salts remaining from the coagulation 
bath. The process depends upon traversing the yarn under water 
sprays. During the transit through the machine the skein rods 
carrying the yarn are slowly rotated in order to ensure even treatment. 

Stretch Drying.—After washing the yarn is charged on to 
stretcher frames, where the yam is held between two rods, one being 
placed in the top and one in the bottom of the hanks. The stretcher 
frames are then charged into chamber drying machines, in which 
the yam is dried by an upward current of warm air. During drying 
the yarn naturally contracts; this tendency, being prevented by 
the stretcher rods, exerts considerable tension on the yarn. The 
tension so excited is continued during drying, and materially assists 
in bringing out the full lustre of the yarn, 
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Combined Washing to Bleaching. — In some instances the 
yam produced does not require the fullest lustre, and this may even 
be undesirable. Where this and other conditions permit, drying the 
yam after washing is sometimes omitted entirely, and the yam is 
passed direct from washing to bleaching. An obvious simplification 
then becomes possible by combining washing in the bleaching 
machine. A first zone is then added to the bleaching machine, 
where the yarn is washed before being passed to the normal zones of 
desulphiding and bleaching. This procedure considerably simplifies 
the plant required, and also reduces handling of the yarn and operation 
costs. The stress of present-day economic pressure is therefore causing 
considerable attention to be devoted to this divergence from normal 
processing. 

Bleaching.—The yarn after spinning not only contains acid and 
acid salts but also sulphur precipitated on and in the thread. This 
sulphur must now be removed by solution, after which the yarn must 
be washed free from the sodium sulphide used for this purpose. 
The yarn must then be bleached, soured, and washed in order to 
remove any colouring matter. Finally, the yarn is usually soaped. 
These processes, together with a first wash, if stretch drying is 
omitted, are given on a single machine in which the yarn traverses 
through the appropriate zones in sequence without any intermediate 
handling. 

. The natural lustre and colour of the yarn becomes apparent on the 
bleaching machine for the first time. 

Cake Bleaching.—Considerable attentibn has been given recently 
to the treatment of yarn in the cake form in which it is spun. Patents 
have been taken out in this country, America, and Germany for 
this purpose, with the object of washing, desulphurising, bleach¬ 
ing, washing, and .soaping without reeling the yarn into hanks. 
The yam is spun in the usual manner by the centrifugal process, 
usually into spinning pots of special design, and in these pots the 
yam is transferred to a distinct machine, where the pots are revolved 
while the various bleaching liquors are introduced in sequence. 
The importance of successful solution of the problem of processing 
in cake form is apparent, as further simplification of plant and process 
becomes possible. 

Hydro-extraction.—Leaving the bleaching machine, the yam is 
fully saturated with soap or water, which must be removed before the 
yam is ready for sorting and packing. The greater part of the weight 
of liquor is removed by centrifuging the yam in hydro-extractors. 
Before introduction into the cage of the extractors the yarn is wrapped 
in coarse linen cloths holding about 10 lb, of yarn. In this protective 
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wrapping the yarn is centrifuged for about five minutes under a 
pressure of about 500 to 600 gravities, which results in bringing down 
the weight of liquor from eight times the dry weight of yarn to an 
equal weight. 

White Drying and Conditioning.—The yarn is now dried in 
drying rooms, where it is hung loosely on poles and slowly dried by 
the circulation of warm air. Drying machines are also used for the 
white drying of the yarn, in which case drying, cooling, and con* 
ditioning zones are employed. The conditioning of yarn at this stage 
is of primary importance, and as control is easier in rooms than in 
drying machines, the former are to be preferred for high-quality 
production. 

Sorting, Grading, and Bundling.—After thorough conditioning 
to a moisture regain of 10 per cent., the yarn must be graded into the 
various market qualities under which it is sold. These are usually 
A, B, C, X, and Inferior. The grading does not depend upon the 
physical properties or strengths of the yarn, which should be constant 
throughout the product of any one factory. The various grades into 
which the yarn is sorted depends upon the freedom from defects in 
the yarn, arising from such causes as broken filaments or threads, 
viscose threads, bad colour, spotted yarn, and similar irregularities. 
All these defects are visible, and the yarn is sorted by visual examina¬ 
tion by skilled girl sorters, the uniformity of whose standards is 
ensured by systematic resorting. After being graded the hanks are 
** doled or twisted together, and are then bundled by power presses 
into packages of 10 lb. weight of yarn. Finally, the bundles are 
passed to the warehouse for packing and dispatch from the factory. 

THE INSTALLATION OF A VISCOSE RAYON 
FACTORY 

Selection of Site.—The considerations which decide the suita¬ 
bility of a site for a viscose factory include the following :— 

(<i) Labour,—Two policies with regard to the supply of suitable 
male and female labour are possible, depending upon the attraction 
of trained operatives from existing factories, or upon the training of 
unskilled workers with a minimum nucleus staff of trained executives. 
The decision of the policy in this respect has a definite influence upon 
site selection, the first alternative having a limiting effect. 

(^) Water Supply.—Water must be available in sufficient quantity 
for the considerable requirements of this industry, which total about 
100 gals, per lb. of yarn produced. The water must also be of suit¬ 
able quality, free from impurities likely to be harmful to the yarn^ 
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such as iron salts or peaty colouring matter, etc. The water must also 
be free from bacteria capable of multiplying in contact with cellulose. 
It must be soft, or else must be capable of being softened easily* 
preferably by means of a zeolite base exchange softening plant. 
Finally, the water must be cheap, as the quantity used may mean an 
appreciable cost per lb. of yarn. 

In most cases it is desirable that the water supply should be drawn 
from natural sources, the rights to which form a part of the site 
facilities available. 

(c) Effluent and l^aste.—The disposal of effluent is of .serious 
importance in deciding upon a site for a factory, as this may entail 
technical difficulties in operation and cost of upkeep. In all cases 
some effluent treatment is necessary, the elal>oration of plant depend¬ 
ing up)on whether the final effluent is passed to (1) the sea or tidal 
waters; (2) industrialised rivers where fish life is not existent; or 
(3) fish bearing rivers, or the sewage works of local authorities. 
Generally speaking, selection .should be confined to the first two 
conditions. In addition to liquid effluent, provision must be made 
for the disposal of waste viscose. Direct disposal into a disused 
coal mine or quarry provides the easie.st solution of this problem. 
Failing this, viscose beds must be built with walls of clinker or boiler 
ash between which the visc'ose is allowed to coagulate. 

(d) Locality.--In addition to liquid effluent the ventilation of a 
viscose factory entails the removal of fumes which must eventually 
be thrown into the atmosphere. This is usually accomplished 
through a fume stack, the height of which is decided by the lie of the 
surrounding country and the character of the neighlxjurhood. It is 
not usually desirable to erect a viscose factory in a closely populated 
district, especially if this is residential. There are, however, develop¬ 
ments in the removal of hydrogen sulphide from liberated fumes. 

(e) Accessibility to Raw Materials and Markets.—Considerable 
quantities of raw materials, some of which, such as sulphuric acid 
and carlx)n disulphide, present difficulties in handling, are used in 
process. Accessibility to the producing centres of raw materials is 
therefore desirable. As regards accessibility to markets, the transit 
cost on rayon does not in any case form a serious co.st on the yam. 
Low transport cost for the final product i.s not therefore as important 
as for raw materials. Accessibility to markets is chiefly of importance 
for technical reasons. 

Buildings.—The production of viscose rayon is a highly specialised 
industry involving features of lx>th chemical and textile manufacture. 
It is further desirable that the most advantage .should be taken of 
gravity in facilitating the flow of process. It is unusual, therefore, for 
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Diagram Illustrating Affluent Treatment 

Caustic soda discard 
1 

■ . ^ 
Osmosis reOovcry plant. 

Alkali tanks ‘'f cfflui-nl 
plant. 

/Coagulation bail, discard. fViscoM water, sulphide 

t Canal liquor discard. \ Bic"h discard. 

I 
Film cvaimrator recovery Storase and treatment 

plant. rank. 

+ I 
A< id \\ash from x^ashing Precipitation >^ith lime 

and bleaching machines. and iron sulphate. 
Sour discard | 

I I 
j Mixing and aeration. 

> 
Acid tanks of eillumt jilarit. 

j 
Neutralisation .uul mi.vmg tanks. 

Aeration of mixeil elflucnt. 

J 
Settlement and filtration of mixid otiluent. 

Removal of precipitate from filter presses. Discard t>l neutralised and hltercd 
1 effluent. 

Discard of filter rakes to farm land 
or to viscose beds. 

Disposal of waste visrosr in beds where coagulation and solidification 
is obtained. 

existing building.s to be adaptable to the needs of this industry with¬ 
out sacrificing to a greater or le.sser extent the efficiency of process. 
With the exception of certain of the finishing departments, where 
the processes are purely textile, the requirements of buildings include 
lofty rooms, and often special strengths of floors as well as the con¬ 
struction of the.se from materials resistant to acid or alkali, and 
with ample falls and gutters for the removal of swill and wash 
waters. 

Preparation Section.—The preparation section, comprising the 
processes up to the production of viscose, may most suitably be buiit 
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with two storeys and a basemen^ giving three floors in all. Special 
bitumen - covered floors are desirable in the whole of this section, 
except for the pulp store, pulp conditioning room, and the maturing 
room, in all of which wood-block floors are suitable. Adequate 
strength and height is necessary for these rooms, and, as stated, special 
provision for removal of swill water is important. The ripening and 
maturing rooms are usually built underground in order to facilitate 
temperature control, and they must be carefully insulated on all walls 
and ceilings for the same reason. The spinning room is constructed 
w'ith a Warren girder, north light roof of ample height to accommodate 
spinning machines and ventilation plant. Special floor construction 
with acid-resisting surface is necessary. Reeling rooms, sorting and 
grading, white drying, conditioning, and wareh(3using accommoda¬ 
tion may be similar to general textile practice. Washing, bleaching, 
stretch drying, and acid house all require special treatment, especially 
with respect to floors. 

Ventilation, Humidity, and Temperature Control.—The 
problem of atmospheric control requires more careful and complete 
treatment than in any other textile manufacture. It is no exaggera¬ 
tion to state that for satisfactory results the atmosphere must be 
manufactured. The following are the main requirements to be met 
by the ventilation plant, which operates upon the ])rinciplc of the 
introduction of conditioned air :— 

Pulp conditioning room - Exact automatic relative humidity 
control. 

Ripening room - Exact automiUic temperature control. 
Maturing room ,, ,, ,, ,, 
Spinning room Relative humidity and temperature 

control, and adequate ventilation 
for fume removal. 

Reeling room • - - Exact automatic relative humidity 
control. 

Sorting and grading room ,, ,, ,, ,, 
Final drying or con¬ 

ditioning room - ' ,. ,, ,, ,, 
Yam store ... ,, ,, ,, 

The remaining buildings requirements include storage of carbon 
disulphide at least 60 ft. from the nearest buildings. Canteens for 
both male and female operatives are es.sential, and first-aid facilities 
must be provided. In addition, the usual auxiliary services of steam¬ 
raising plant, electric transformers and frequency converters, 
mechanics^ and joiners’ shop must be accommodated. 
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THE USE OF RAYON YARNS 

The paramount importance of uniformity in the manufacture of 
rayon yarns generally, and of viscose yarns in particular, has received 
increasing attention in the producing factories during the last few 
years. 

The necessity of careful conditioning of the yarn in the stages 
subsequent to white drying especially has been appreciated, with 
the result that the product leaves the factory after the most careful 
regulation of moisture regain. This rare has been rendered necessary 
owing to the nature of the yarn, which is very susceptible to variations 
in humidity caused by the relative humidity of the atmosphere. 
In winding and subsequent processes it is important that similar 
care should be exercised. 

Rayon yarns arc more susceptible to variations in stretch, caused 
by alterations of humidity content, ihan either wool or cotton, and 
consequently greater uniformity of relative humidity in the atmosphere 
of the workrooms must be maintained. 

It is becoming evident that a special te('lmi(jue, based upon the 
character of the rayon yarns, is requisite if the satisfactory results 
which are possible are to be achieved. 

This is of greater importance, as defects caused by variations of 
stretch in turn resulting from inadequate humidity control, are often 
only seen at later stages, and often during dyeing. These processes 
arc, in consequence, credited with faults which in reality have been 
caused at earlier stages. 

Considerable improvements have recently been made in both the 
dry and wet strengths of rayon yarns, which have assisted in improving 
the results from these yarns. It should be ])ointed out, however, that 
the ela.stic limit of the yarn is of far greater importance in winding 
and weaving than either the dry or wet strength. 

The cla.stic limit of the yarn is the maximum tension which the 
yarn will support without permanent elongation or stretch or altera¬ 
tion of lustre. All tensions during winding and processing must be 
well within the elastic limit of the yarn, otherwise bright picks, 
uneven dyeing, and other faults will re.sult. 

In addition to this, the performance of the yarn is directly affected 
by its humidity, and it is desirable therefore that the relative humidity 
during winding and weaving should be similar to that of the manu¬ 
facturing factories. Only in this way, with similar conditions 
throughout the processes of manufacture of both yarn and cloth, can 
optimum results be obtained. 
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Winding.—The yarn is received in bundle form, and should be 
opened out in a room of suitable humidity condition, as described above. 
Complete drying of the hanks is favoured by some users, but over- 
dried yam is brittle. In straightening the hanks prior to putting them 
on the swifts no shaking or pulling is permissible. The winder 
should first turn.the hanks right side out, and put them on the swift in 
the same position as they were made up on the reel—that is, outside on 
the reel should be outside on the swift. Each hank should be spread 
out evenly as wide as the swift will allow, and all the swift bands should 
be equidistant from the swift-axis. Care should also be taken that 
the swifts are all weighted to the same tension : if one bobbin is 
wound tighter than the bulk, it is liable to show up in the woven 
piece as a bright end (or picks in the case of weft). It is necessary 
for the winder to be constantly on the alert to avoid this; but still 
there must be sufficient tension on to make a hard bobbin, as slack 
bobbins soon get entangled, and owing to the smooth nature of 
the yarn slip very easily. 

When a thread breaks during winding, a length of yarn on both 
the bobbin and swift sides is very liable to be stretched, so when 
piecing a broken thread it is best to take out the portion which is 
likely to be strained. Speaking generally, a yard from each side 
would have to be taken off to remedy the place. Weavers* knots should 
be tied, as clumsy knots and long ends left on invariably cause trouble 
to the weaver. The bobbin should be started gently, as a sudden 
jerk involves a risk of making a strained place. It is essential that 
all rubbing of the threads on stationary rails, thread guides, etc,, be 
reduced to the minimum. Particular care should also be taken that 
any parts with which the yarn makes rubbing contact in passing 
from the swift to the bobbin are perfectly smooth, so as to reduce the 
risk of filaments being broken. The speed of winding may vary 
somewhat with the strength of the yarn, but in general should be 
regulated to obtain the maximum production possible with the 
minimum number of yarn breakages and the minimum risk of stretch¬ 
ing the yarn. Warpers’ bobbins should be small and light and of 
uniform weight. 

Winding Weft .—In winding artificial silk into the form of 
pirns or cops for use as weft, it is equally necessary to keep the yam. 
perfectly dry and to exercise every care against straining the yarn. 
The winding can be done direct from the hank to the pirn, but generally 
it is preferable to do this in two operations, namely, to wind from 
the hanks on to bobbins and then from these bobbins to pirns or 
paper tubes. The double winding is a little more costly to carry out, 
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but it has compensating advantages. The natural springiness and 
the slippery nature of artificial silk yarn makes it particularly liable 
to slip or slough off in coils under the repeated shocks administered 

to the shuttle by the picker. This makes it necessary to h ive the 

tension during winding as near uniform as is mechanically possible. 
Owing to variations in the rotation of the swift, winding from hanks 
does not give the precise uniform tension required, and better results 

are obtained by winding from bobbins to pirns or cops. The best 

results are obtained with artificial silk weft when it is wound on to 
specially prepared tubes about 4i in. in length and § in. in diameter, 

made from unpolished paper free from roughness, and with indented 

rings at intervals to restrict the yarn from slipping off. The winding 

should be very firm, and, if possible, knotlcss. If knots have to be 
made, they should be run to the outside of the slope. When knots 

occur at the base, or part of the way down the slope, they are a source 

of continual trouble, as the loosely twisted fibres of the yarn catch 
on the knot as the thread is drawn away, and either cause the thread 
to break or cause tight picks in the cloth. These tight picks show very 

distinctly in cloths woven with all artificial silk weft, and appear to 

be of a different count and lustre to the remaining portion, giving a 
frayed and uneven character to the cloth. Winders should therefore 

be instructed to grade the bobbins and pirns into knotlcss and other 
grades according to the number of knots which each contains. Those 
containing knots can then be used in inferior goods. When knots do 
occur in the yarn, the best thing the weaver can do when the weft 

breaks upon it, is to unravel the thread until the knot is drawn off. 

The winding of artificial silk weft is preferably carried out on a 
machine specially designed for the purpose, of which there are several 
available. The spooling should never be attempted on any machine 

where the yarn makes harmful rubbing contact with metal, such as 
the pirn rotating in a cup, or the like. 

Warping.—This is usually carried out on the horizontal circular 
warping mill on which the warp is built up in sections. The machine 
is usually also a beaming machine, the full warp being run from the 
mill or drum on to the weaver’s beam. The beams may be without 
flanges, suitable papers being run in as the beam is built. Flanged 
beaiHs are, however, being used to an increasing extent. These 
machines are much to be preferred to the upright circular warping 
mill owing to the saving of a process. After making a warp on the 
circular ball machine, it must be puiled from the mill and dressed on 
to a beam for sizing. This entails a large amount of work in sleying, 



^g6 THE TEXTILE MAHUEACTUREk YEAR BOOX 

winding on the beam, etc., and generally does damage to the threads, 
as at this process the filaments are still free, and in the case of 
** dumb yarn are void of turns which would keep them together; 
therefore, the fewer the operations, the better will be the yarn on 
reaching the weaving stage. To meet the requirements of sizing it is 
an advantage to have only a moderate number of ends per inch, as, 
if the ends are closer set, there is not sufficient room for them to open 
out after passing through the size-box, with the result that ends arc 
broken and carried forward attached to another thread. The width of 
beams will be in accordance with the required width of the weaver’s 
beam ; but it is safe to allow 4 in. or 5 in. t*xtra, which will be reduced 
to the width of the weaver’s beam in sizing. Any additional width 
beyond this causes friction between the reed and the yarn in sizing, 

which in all cases should be avoided. The bobbins in the creel should 
be changed only at the end of a run.” By adopting this rule a 

saving in material will be effected, not to mention a reduction of 

imperfect cloth, as the knots both in sizing and in weaving have a 
tendency to hold in the reed and healds, and if they do not actually 

break the thread, there is a risk of stretching. It is to be remembered 

that strained ends show up in the woven pieces much brighter, and 

cause a stripy appearance. 
In all cases warps made from artificial silk, when they are to be 

woven alongside cotton or other warps in the same piece, should 

be kept on a separate beam. Mixing them, even if they arc the 
same weave or have similar intersections, will lead to disaster. It 

is only by being able to alter the tension on the artificial silk that 

good cloth is produced. For instance, the weaver will stop the 

loom for a meal-time ; but, on restarting, it will be noticed that, 
owing to the strain of standing in a stretched position, the artificial 

silk has gradually released itself by stretching, and that the ends 

are hanging slack in the shed, whilst the cotton or other fibre has 
remained tight. It will therefore be necessary to adjust the tension 

again before starting, and unless the yarn is on a separate beam this 

will be impossible. This peculiarity will be noticed in all the processes 

when the artificial silk is allowed to stand, but it has no detrimental 
effect except in weaving. It arises through the artificial silk absorbing 
the moisture from the atmosphere at a much greater rate than the 
other fibres; and the more moisture there i.s present, the quicker 
and greater will the slackness be shown. Too much importance 
cannot be attached to working wherever possible with the atmosphere 
free from moislnre. 
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Sizing of Rayon.—The earliest methods practised followed closely 
those applied to cotton yarn; rayon in hank form was saturated in 
thin starch paste or in a solution of soluble starch gelatine or other 
substance. This method is attended by certain difficulties. Unless 
great care is used, the threads tend to adhere together, and attempts 
to prevent this by shaking out or brushing out the skein after immer¬ 
sion result in damage to the filaments. Further, in the process of 
drying threads there is a risk of the size draining to the low end of 
the hank. Apart from these defects, the liability of the sized rayon, 
especially in the case of the regenerated celluloses, to absorb moisture 
and to extend as a consequence of this absorption, results in variation 
of tension on the beam. Ball warp sizing is impracticable. The 
slasher sizing machine, almost universally used for the preparation 
of beams for grey cotton weaving, is usually too heavy for rayon. 
Samuel Walker & Sons Ltd. devised a beam-to-beam sizing machine 
in which the warp threads passed over a roller fed with size by a 
second roller running in a trough. The warp in the open width was 
then passed in close proximity to the polished surfaces of heated 
cells, and wound in the dry state on to a further beam. This machine 
gives good results, but has a comparatively low production. 

The second beam-to-beam sizing machine resembles more closely 
the slasher sizing machine referred to, in that the sized threads are 
dried over heated cylinders. The Johnson sizing machine (Textile 
Accessories Ltd.) is on this principle, and is claimed to have high 
running speed, and consequently relatively high production. In 
the beam-to-beam sizing machines inter-connectcd indicators running 
on the surface of the beams may indicate the stretch of the yarn. 

Livesey & Crowther Ltd. have introduced a bobbin-to-bobbin sizing 
machinewhich has some advantages over the beam machine mentioned 
in that breakage of a single thread need not cause a stoppage in the 
rest of the material, and stocks of bobbins of various colours and 
kinds of sized yarn can be kept, and from these warps may be made 
up as required. The warp thus made goes straight to the loom. 

More recently it has been found that sizes with a basis of linseed oil 
confer remarkably good weaving properties on rayon yarns. The 
Bayeux process, developed in France and introduced about a year 
ago to this country, has made great headway, and it is said that the 
Schetty and Gamma# processes in use in Germany arc also very 
successful. In these cases the method of treating in the hank is 
reverted to. The rayon is saturated in a suitable solution of the size, 
hydro-extracted, and dried at the appropriate temperature. Certain 
difficulties have been experienced in the removal of the size after 
weaving, but it would seem that these are being overcome. 
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Weaving.—Artificial silk is not difficult to weave if reasonable* 
precautions are taken in the arrangement of the loom and in the use 
of the right accessories. In the case of weft, it is usual for the weft 
to be supplied ready wound on a strong paper tube or pirn. These 
tubes arc carefully constructed, and it is usual for manufacturers to 
use shuttles with a round tongue which completely fills the inside of 
the tube. At the base of the tongue is provided a knife-edge screw on 
which the pirn is twisted. Such a tongue securely holds the pirn and 
prevents it moving about inside the shuttle. It has the added advan¬ 
tage that a pirn can be easily placed in the shuttle by the weaver 
holding the tip of the pirn without touching the yarn. The inside of 
the shuttle should be lined with two strips of fur, which gently brush 
the yarn coming from the pirn, giving it a light drag. The eye of the 
shuttle should be made of pot, and should be inserted in such a way 
that it is pointing downwards and slightly backwards. In this eye 
should be placed a tuft of worsted to still further regulate the drag on 
the yam. All shuttles should be carefully examined to ensure that 
there are no rough places likely to catch the yarn as it is running from 
the pirn. Shuttle boxes should be carefully examined for any rough¬ 
ness, and it is advisable to line the front of the shuttle box with a strip 
of swansdown or other soft material. This minimises the possibility 
of the weft being cut, bruised, or damaged by shuttle marking. Care 
.should be taken in setting the loom so that the pick is as soft as 
po.ssible, and the checking should be regulated so that the shuttle is 
not subjected to any shock. Care should also be taken that a mini- 

*mum of drag is placed on the weft, and that all shuttles used in the 
loom have the same amount of drag. 

Artificial silk is now of such good quality, and warps are so well 
prepared, that it is very easy to weave fabrics with an artificial silk 
warp, provided the following precautions are taken. The warp beam 
itself should be absolutely regular in diameter and the trunnions 
accurately centred. The flanges also should be well made with 
smooth surfaces, and be absolutely rigid. The ruffles should be 
smooth and fitted so that they are concentric with the warp,beam 
itself. A variation in the position of the ruffle or of the trunnion will 
create inequality in the tensioning of the warp,-and great care should 
be taken to avoid this. Weighting may be performed in the ordinary 
way, but for warp beams it is better to balance the tension on the warp 

passing a rope round the ruffle and suspending a weight on either 
end of the rope, the inside weight being lighter than the outside 
weight. In this system of weighting, the tension on the w^rp is the 

' difference between the two weights, and the warp swings forward and 
backward with the shed. The healds used for weaving artificial 
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'silk warps should be made from smooth wire, and the eyes should be as 
small as possible tp give the least friction and shock in shedding. 
Before use, all healds should be carefully examined to ensure that 
there are no rough projections likely to cut or damage the yarn. The 
reed should be of the flexible ** type. Such a reed is made of rather 
better and finer wire than the ordinary weaving reed, and creates much 
less friction in weaving. 7'he shuttle race should be covered with 
swansdown or other soft woven material. This gives a soft basis for 
the warp to rest on and reduces friction between the shuttle and the 
warp. If artificial silk is used in association with cotton to form warp 
effects, the artificial silk should always be on a separate beam. As 
artificial silk has a different take-up in weaving from cotton and 
shrinks in finishing, due allowance must be made in measuring 
the respective warps, and the lengths of the pieces or “ cuts ” should 
be accurately indicated by marks on the warps, so that the weaver 
uses the correct amount of artificial silk in proportion to cotton. 
Generally, in weaving artificial silk stripes, care should be taken that 
the artificial silk is relatively slack. This can always be checked by 
taking tension off the warp, when the artificial silk should tend to 
cockle and look slack on the surface of the fabric. Artificial silk 
stripes which are woven tightly never have a satisfactory appearance 
and are likely to be burst in any subsequent finishing process. Care 
should be taken in the choice and fitting of temples to avoid the catch¬ 
ing and pulling of the artificial silk. Such temples are now available 
for use with artificial silk fitbrics. The (‘overing of sand-rollers 
.should also be carefully examined, as any unnecessary roughness may 
damage the fabric or injure its appearance. For the finer artificial 
silk fabrics, it is advisable to cover this roller with rubber filleting. 

When artificial silk warp is introduced in the form of stripes, 
either ordinary or crammed, a specially dented reed must be employed 

whenever the ground portion requires fifty or more wires per inch. 
The usual method is to omit every alternate wire in the striped portion.. 
The wires must be well boiled in to make them firm, or a wavy, reedy 
appearance is produced which is far from satisfactory. This denting 
reduces the friction of the reed upon the yarn, and allows the knots 
and other irregularities to come through without breakage. It is 
also a gfood plan to strain the dents alongside the stripes towards the 
ground, as this gives more space for the artificial silk threads. The 
reed can afterwards be repaired. In taking up a broken thread, great 
care must be taken to have the thread about the same tension as the 
remainder; if too tight or too slack, the result is very noticeable. 

The friction of the shuttle upon the artificial silk yarn should be 
avoided as far as possible by weaving the figure with the warp on 
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the face of the cloth, and by lifting the figuring warp a little higher 

and depressing it a little lower than the ground warp. But on no 
account should it be allowed to press on the going part, nor be 
subjected to overshedding. The shedding should also be timed to 

avoid a large amount of friction on the warp by the beating-up of 
the weft on a crossed shed. When the loom has to stand some 
considerable time it is well to relieve the tension from the artificial 

silk beam. A good weaver will do this every night, as it is quickly 

done and is equally easy to adjust the following morning. By 
attention to this detail there will be no difficulty with slack ends, 
and perfect cloth will be assured. The weaving shed should be 
kept free from moisture. Blowing live steam into the atmosphere, 
or humidifying in any way, is very detrimental to the good working of 
artificial silk. 

In the manufacture of ordinary fabrics to be piece-dyed, good 
qualities of artificial silk may be woven in single-shuttle looms, but 
where super-excellence of production is required it is generally 
advisable to use two shuttles, checking 2-and-2. Care must be taken 
in weaving dyed weft, and when this is done, it is always advisable, 
as in the case of silk and worsted, to use two shuttles. The fine 
nature of the artificial silk fibre and the chemical and mechanical 
processes through which it passes before it reaches the weaver, create 
a varying affinity for dyestuffs, and this variation is greatly empha¬ 
sized by the lustre of the material in the finished product. Varia¬ 
tions in the denier of artificial silk yarn also effect the appearance of 
a fabric. These variations arc more pronounced in some makes than 
in others, and where a first-class fabric is required great care should 
be taken in the choice of the yarn to be used, only the better makes 
being satisfactory for this purpose. In the case of warps, such 
inequalities are not likely to display their presence to any noticeable 
extent. 

In the manufacture of fabrics in which artificial silk of fine filaments 
is used as weft, care should be taken in their weaving to allow for a 
much greater shrinkage in width than is normally given in a fabric 
made from cotton or ordinary filament yarns. It may be said that the 
finer the filaments the greater should be the amount of shrinkage in 
the finished width. This is especially the case where a crepe warp is 
used, and the .shrinkage allowed in such cases should be not less than 
10 per cent, from the grey to the fini.shed width. This shrinkage may 
be as much as 20 per cent, where extra fullness of handle is demanded. 
If sufficient shrinkage is not allowed, the fabric will have a very poor 
appearance and is liable to damage, due to the presence of bars of 
strained yam, 
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COTTON BLEACHING 

In the evolution of cotton bleaching from ancient times the 
introduction of chlorine compounds for bleaching cotton and linen 
towards the close of the eighteenth century; of caustic alkali and 
resin soaps for high-pressure boiling about the middle of the nine¬ 
teenth century; and in more recent times the introduction of li«^uid 
chlorine and the successful commercial exploitation of the solvent 
process of scouring by M. Fort, are the chief events, together with 
improved design and increased efficiency of boiling vessels and other 
apparatus, in order to keep pace with the ever-increasing demands for 
greater production. 

General Planning.—It is desirable that the boiling and bleaching 
should be carried on in a well-lighted one-story building, provided 
with an efficient ventilating system. In some cases it is customary to 
have means whereby access of direct sunlight to the department may 
be prevented. The requirements of a works in which the continuous 
system of cloth bleaching is carried on include the provision of pits 
in which the cloth can be packed after souring, chemicking, or the 
final washing operation. The pits are built of brick or concrete. If 
the former, a good interior layer of concrete is necessary, though 
perhaps the best plan is to line the interior surfaces with glazed tiles 
set in a special cement. The tops of the pits should project a short 
distance above the floor level. If several pits are built near together, 
an overhead automatic piling apparatus attached to a runway is often 
used in both British and American practice. The various machines 
and apparatus are placed in such positions that the goods to be 
subsequently bleached pass through as short a space as is practicable 
from one machine or piece of apparatus to the next one placed in 
order of the sequence of operations. 

It is the usual practice to assemble the battery of kiers—two at 
least are needed for economical working—along one side of a blank 
wall, in the upper portions of which are suitable openings for the 
entry of the cloth from the singeing machines. The kier supports 
generally rest on a concrete floor placed several feet below the level 
of the main floor. Various methods of conserving the heat radiated 
from the outer surfaces of the kiers during boiling operations will 
occur to the engineer. One method is to build a brick wall on the 
main floor in such a position that one side of it is in alignment 
with the vertical cutting leading to the kier basement floor. It 
should be of sufficient height to act as a support for a working 
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platform, which thus secures the complete enclosure of three- 
fourths of the area of the kier shells. Steps lead up to the 
platform, and doors provide access to the lower portions of the 
kiers. 

The auxiliary machinery and apparatus for souring, chemicking, 
etc., are placed in front of the kiers, leaving sufficient passage room 
wherever necessary. The floor may be formed of concrete with a 
specially prepared bitumen or rock asphalt surface. Perhaps the 
most serviceable type of floor is one made of 2 in. vitrified paving 
bricks set in concrete with the joints well grouted. A gradual slope 
toward the centre is desirable, so that water and other liquids may 
quickly drain away to a central channel, which can be formed of 
half-round glazed earthenware piping. The latter is laid in bitumen 
and built into the concrete, suitable gratings being fixed flush with 
the level of the floor. 

On the other side of the wall to that against which the kiers are 
assembled is the singeing place and grey store room, and near to 
these is the general store for chemicals, etc. A fair size annexe to 
the main building is usually provided for the purpose of preparing 
solutions of bleaching powder or sodium hypochlorite. In this 
case, suitable pipes carry the filtered solutions to the requisite 
vats or machines. The pipes commonly employed for the con¬ 
veyance of acids and hypochlorites are usually made of hard lead, 
whilst pumps for similar liquids are also made of lead, although 
bronze is commonly employed, and monel metal has been 
suggested. 

Kiers or Boiling Pots.—These are used for boiling cotton in all 
its forms with alkaline solutions, at low or high pressure. The 
operation is termed lye-boiling, and one usually speaks of a lye-boil, 
lime-boil, etc., according to the particular alkali used. Kiers are 
cylindrical metal vessels, generally designed to stand in vertical 
positions. They may be of cast iron or fashioned from boiler plate. 
The former—usually open at the top—are still in use for boiling goods 
at atmospheric pressure or thereabouts; they are not so prone as 
ordinary kiers made of iron or steel to cause stains, and are very 
serviceable for delicate and expensive types of fancy cotton goods* 
The bottom of the kier is usually convex in shape, as is also the top 
in vessels of the enclosed type or those with full-sized lids. In the 
open type of kier the lower end of a pipe passes through an opening 
in the centre of a perforated grid, or false bottom, which is fixed at 
the lowest extremity of the parallel sides and fits into or over the 
steam supply pipe. When in action, an intermittent stream of liquor 
is forced up the pipe by the action of the steam, and is deflected and 
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spread over the top of the goods in the kier by means of a spreader 
attached to the top of the open end of the pipe. This type of vessel 
is called a puffer pipe/’ kier, or pot. 

Instead of a puffer pipe, an outside heater for the liquor 
and a pump for its circulation are to be found in some 
works. 

The Injector Kier.—Here the puffer pipe is dispensed with, the 
liquor being circulated by means of a .special type of steam injector, 
which is coupled to the lower end of an external pipe communicating 
with the top and bottom of the kier. An improved modern variety 
of this kind of boiling vessel is known as the Jefferson-Walker 
kier, in which the circulation is effected by what is termed an 
^‘inspirator/’ and is automatically regulated by means of a 
positively-timed vomiting control, so as to proceed in cycles— 
each of 60 seconds duration, immediately followed by a rest of 
30 seconds. 

The Multitubular Heater Kier .“This type of vessel has found 
great favour amongst bleachers in this country and abroad. Its main 
points of difference in comparison with the foregoing types are the 
provision of (a) a separate cylinder, or multitubular heater, for 
heating the liquor; (d) a powerful centrifugal pump which lifts the 
liquor from beneath the false bottom of the kier and forces it through 
the tubes of the heater (high-pressure steam being contained in the 
surrounding cavities) to the top of the kier; (r) since the heating of 
the liquor is effected by indirect steam, it follows that the original 
volume of liquor remains constant throughout the whole of the 
boiling operation, and the risk of stains caused by oil or other 
impurities in the steam is avoided. 

A simple modification of the Walsh type of kier is obtained by 
arranging a steam coil beneath the false bottom of the kier, the exit 
end of the coil being connected to a trap. But this method of heating 
does not appear to give satisfactory results. Those kiers in which 
the heating of the liquor is effected out of contact with live steam 
are eminently adapted for boiling cotton and linen goods with caustic 
soda under pressure. In all high-pressure kiers one or more man¬ 
holes are provided, whilst suitable pipes and connections serve for 
(a) intioducing the scouring liquors and water, and (S) running off 
the waste liquors. 

The Mather-Koechlin Kier.—This is a well-known type. It is 
best suited for fairly large works, since the output with its aid when 
used to its fullest capacity is of a high order. A horizontal cylindrical 
body is designed to receive two waggons, each of which is provided 
with a false bottom, and a connection which automatically couples 
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with a main channel leading to a powerful centrifugal pump. 
The cloth is packed into the waggons, which are subsequently 
run into the kier, the door closed, scouring liquor introduced, 
and boiling and circulating carried on for several hours. A special 
method of treating the cloth is recommended when using this 
kier. 

Open Width Kiers.—Several kinds of these kicrs have been 
in use for many years. Some of them are specially suitable for the 
lye-boiling, souring, and chemicking of heavy drills, and other 
varieties of cloth which show a tendency to curl at the selvages, or 
for corded fabrics, satins, or other ( loths which lend to become 
distorted or creased when bleached in the rope form. 

Impurities in Cotton; Selection of Bleaching Process.— 
The actual mode of procedure in any system of bleaching is mainly 
governed by the kind of material to be bleached and the nature 
of the impurities which may or may not have to be completely 
removed. With the exception of the artificial silks and mineral 
“ fibres,” practically all commercial textile fibres are obtained directly 
as the result of the life processes of living organisms, and since the 
latter need fats, proteins, sugars, etc., for their sustenance, it follows 
that such substances will be invariably found in the raw and spun 
fibres. Moreover, it is possible that complex polymerisation of many 
of the initial simple substances takes place during the growth of the 
fibres, with the result that their ultimate removal from the manu¬ 
factured articles is rendered more difficult. Other impurities which 
are accidentally introduced into raw cotton during its progress 
towards the cotton bale are parts of seeds and pods, husks, etc. 
Impurities of this kind, which appear in the spun yarn or woven cloth, 
are termed motes, shives, etc. They are distinctly woody in character 
and contain resinous bodies which are difficult to bleach. Perhaps 
the best method of attack is by the use of caustic soda under pressure. 
The best kinds of yam and fabrics, e.g.y those made from combed 
Sea Island and Egyptian cotton, are remarkably free from these 
impurities. Finally, the bleacher has to consider the properties of 
such impurities as are included under the term “ sizing materials ” ; 
also mineral oil in the form of stains, and dirt of various kinds acquired 
by the fibres in the course of manufacture. The following scheme 
summarises the foregoing notes, and indicates the behaviour of the 
substances enumerated towards certain chemicals which are known 
to exercise little detrimental action on the valuable fibre substance 
under prescribed conditions. 

On referring to the table, it will be evident that one or more 
methods of removing the impurities generally present in manufactured 
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cotton goods are available to the bleacher, e.g.^ the bulk of the foreign 
matter may be removed either by boiling the goods with alkali, or 
far more completely by treating them first with a volatile solvent, 
followed by dilute alkali; again, it is conceivable that a combined 
process involving the essential features of both is capable of being 
developed. The choice between available processes is almost 
entirely dependent on comparative cost, taking into consideration 
the differences in the results. An expensive fabric of flax, for 
example, might yield an infinitely better article when treated by a 
solvent process than it does by the ordinary method. Again, Fort 
has pointed out that the solvent process is the only satisfactory one 
available for the complete elimination of paraffin wax from cither 
cotton or linen. Generally speaking, the best known processes of 
cotton bleaching consist of two main operations, viz., boiling in 
alkali to remove the greater proportion of the impurities, and 
chemicking to decolorise the residual natural colouring matters. 
Each main operation is invariably preceded or followed by one 
or more preliminary or auxiliary operations respectively, whilst 
the type of plant is usually dependent on the condition of the 
cotton. 

Cotton is bleached in the raw state, either as waste from the 
ginning plant, or from spinning and allied operations; in the form 
of sliver; in yarn form, both hanks and warps, or as cops, cheeses, 
and on the weaver’s beam ; woven fabrics of all kinds and knitted 
circular fabrics in piece form ; whilst the bleaching of manufactured 
detached articles, such as embroideries, lace goods, handkerchiefs, 
cotton hosiery of various kinds, etc., is an indication of the important 
sectional branches of the industry. 

Bleaching of Raw and Waste Cotton.—Comparatively poor 
qualities of raw cotton are sometimes bleached before spinning into 
medium quality yarns for use as filling threads in the manufacture of 
multicoloured goods. In such cases, the material may be placed in 
a pack machine, i.e., a closed vessel provided with a pump for 
circulating the liquor, wet out well with hot water containing a little 
sulphonated castor oil, cooled, and bleached by circulating a cold 

neutral solution of sodium hypochlorite, about S'’ to 6° Tw., for a 
short time. It is then rinsed well, soured with hydrochloric acid, 1® to 
2° Tw., rinsed again, treated with J per cent, solution of sodium thio¬ 
sulphate for a few minutes, and finally soaped. In this way the wax 
and natural oily matter are but slightly affected, and the material 
spins well. It is practically impossible to remove or decolorise 
the motes, shives, etc., by this process, but the material is suitable for 
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the particular purpose mentioned. As a rule, however, it is better 
to scour first with caustic soda, in which case a final steeping opera¬ 
tion in soap solution should complete the process, e.g.y the bleached 

fibre is placed in a warm solution of soap containing from J to 1 lb. 
of soft soap per gallon. It is then squeezed, allowed to stand for 
several hours, and dried. 

Sliver Bleaching.—If the cotton to be bleached is in the form 

of sliver, the most successful mode of procedure is to use a pack 

machine similar to one of the types used in the dyeing of worsted 
slabbing, preferably made of wood or phosphor-bronze, and in 
which the liquors used are circulated in the usual manner, so as to 
prevent any movement of the material. 

The sliver should be packed uniformly into the machine so as to 
avoid channels. The apparatus is then closed and water circulated 
while raising the temperature to boiling point. Then there is gradually 
added a well-diluted solution of sulphonated castor oil corresponding 

to about I per cent, of oil on the weight of the sliver. The liquor 
is circulated for ten minutes, and one-fourth is then removed. The 
machine is filled up again with water containing I to 1J per cent, caustic 
soda. The liquor is then boiled and circulated for two to three 
hours or longer, according to the size of the machine.. The material 
is then well washed, first with hot water, then with cold. The 
material is then treated with sodium hypochlorite solution, 2"^ to Tw., 
which is circulated for one hour, then washed, soured with hydrochloric 
acid, 1° to 2° Tw., washed thoroughly, and finished as in previous 
example. In places where pack machines are not available, the 
lye-boiling of loose cotton other than slubbing takes place in an 
ordinary kier. Kier boiling invariably ensures the production of a 
better bleach, but at the same time the material is less suitable for 
spinning. After washing in the kier, the material is thrown out 
by hand, and treated in a wooden cistern with sodium hypochlorite 
solution, V to2°Tw.,this operation being followed by the usual practice. 

The bleaching solution and acid are kept in cement or stone tanks 
built in the ground; they are circulated by means of a pump com¬ 
municating with the chamber beneath the false bottom of the cistern 
to the top of the latter. Such tanks are commonly built of wood, 
or sometimes of cement, made water and acid proof by means of a 
siliceous internal coating. 

Cotton wadding is usually made from gin waste, or from the waste 
obtained from spinning mills. It is necessary to bleach it to a 
permanent white, and in order to achieve this result, care has to 
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be taken to remove all impurities before the actual bleaching 
operation. 

Absorbent or Surgical Cotton.—In the manufacture of 
absorbent cotton for medical purposes, similar statements to those 
just made apply, except that a pure white is not absolutely necessary. 
This type of bleached cotton should be one of the most highly purified 
forms in commerce. The best grades arc made from the waste 
from combed Egyptian cotton, though, as this is limited in amount, 
it is not unusual to mix poor quality “ fly ’’ waste with good quality 

combers.” If the finished material is medicated it is often tinted 
pink to distinguish it from other qualities, Rhodaminc 6G being 
commonly used for the purpose. 

Method of Working.—The bales of waste arc opened and the 
material passed through an opening widowing machine, which 
removes much dust and dii t, and loosens the material so as to prevent 
compact lumps from going forw^ard. This operation is not always 
essential, but as the machine also serves to blend the different qualities 
of waste—cotton from difi'erent bales being fed into the willow at 
the same time—its use is now regarded as an essential feature of 
the process. The mixed cotton is placed in the kier, and trampled 
by men into position, whilst periodically warm water is sprinkled 
on it so as to ensure that the whole is packed in a firm and uniform 
manner. Since this is a very dusty operation, it is essential that 
proper respirators should be supplied to the operatives. When the 
kier has been filled to the requisite point, the manhole is closed, warm 
water introduced, and the cotton allowed to steep for a time. The 
water is then discharged, and a lye, consisting of about 1 per cent, 
caustic soda, 1 per cent, sodium carbonate, and sometimes a little 
soap run in, circulation and heating of the liquor being effected by 
means of a pump and multitubular heater respectively. Action 
continues at about 30 lbs. pressure for six to ten hours, according to 
the nature of the waste. The liquor is discharged when boiling is 
finished, and the cotton rinsed well in the kier and allowed to drain. 
Afterwards it is thrown out by hand on to the kier stage or platform 
from which it is removed to a large wooden cistern, provided with 
a false bottom perforated with fairly large holes ; or the bottom 
of the tank may be grooved. In any case, the outlets need to be 
covered with cloth, so as to prevent the cotton from being carried 
away in the drains. Here, the material is washed again, then bleach¬ 
ing powder solution of about 2° Tw. is circulated from a storage 
tank beneath the cistern for two or more hours; it is then allowed to 
drain, and is next washed and soused with dilute sulphuric acid, 1° to 
2° Tw., for some time (circulation), then steeped for about two hours, 
and washed until it is free from acid. The bleached cotton then 
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passes forward to a machine of the harrow type, in which it is 
constantly moved forward by the “ harrows/’ and treated with a 
dilute solution of soaps and blue, etc. At the exit end of the 
machine it is well squeezed; it is then hydro-extracted and passed 
to the top of a drying machine in which it is carried forward on 
lattice work until it leaves the machine at the bottom, a current of 
hot air meeting it during its passage. The dry bleached cotton is 
next made into “ laps ” on a scutching machine, from which the 
laps pass to the carding engines, which transform the laps into a 
thin fleece of cotton. Several thicknesses of these fleeces constitute 
the cotton wool ” of commerce, which is interleaved with paper, 
cut to the required dimensions, and packed. 

Apart from the purposes to which bleached loose cotton is put as 
mentioned above, the demand for it is now enormous, and is ever 
increasing owing to the requirements of the cellulose-ester and 
artificial silk industries. 

YARN BLEACHING 

Cops and Cheeses.—In the bleaching of yarn in this form the 
operations of reeling and winding back on to bobbins for use as 
white yarns in weaving would be avoided. Yarn wound on spools 
and also cheeses are more easily bleached than cops. Occasional 
packages of the latter are bleached by placing them in hempen bags 
and boiling in a kier with dilute caustic soda. They arc then washed 
well in the kier, removed to wooden cisterns, and subjected to the 
action of sodium hypochlorite, which is circulated by the usual means. 
Washing, souring, washing and soaping complete the process. For 
a large production in continental practice it is customary to use a kier 
somewhat similar in design to the Mather-Koechlin kier. The cops 
and cheeses are placed in two trucks shaped to fit the horizontally 
placed kier. Each tiuck is jacketed round the sides and bottom, and 
open at the top, the inner walls being perforated. The liquor is 
circulated by means of a pump, and evenly distributed by a sieve on 
to the cops, through which it percolates sideways and downwards to 
the space beneath the false bottom and bottom of the truck, from 
which it is again drawn by the pump. A.steam injector is used for 
heating purposes, and also assists in the circulation of the liquor. 
The caustic soda process is invariably employed, the cops being 
washed, chemicked, and soured in cisterns. 

When tightly spun fine yarns are to be bleached, it is an advantage 
to employ a so-called vacuum kier. The outer shell is of wrought 
iron with an inner lining of lead. A second shell of wood, with 
perforated wooden bottom, is used as a container for the cops. 
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Immediately beneath the kier are special cement, wood, or glazed 
brick tanks containing the liquors to be used. A pump removes air 
from the kier and, on opening the necessary valve, the particular 
liquor required passes up a pipe to the top of the kier, and is evenly 
distributed over the material, through which it percolates rapidly, to 
be drawn off at the bottom, the cycle of operations being repeated 
with the different liquids throughout the process. 

Yarn in Hank Form.—Small lots of yarn are merely boiled out 
in a solution of caustic soda contained in a wooden tank. The hanks 
are placed on sticks, the ends of which rest on the sides of the tank, 
and either turned by hand or by means of broaching sticks. Caustic 
soda, 2® Tw., may be used for boiling, or sodium carbonate solution 
of about 5° Tw., if the yam has subsequently to be dyed. The length 
of time of boiling depends on the nature of the yarn and the ultimate 
purpose to which it is to be put. If many motes, shives, etc., are 
present, boiling for two to three hours may be necessary, whereas a 
good quality yam may be clean enough for the next operation after 
an hour’s boiling. Larger parcels of yarn in hank form may be 
bleached as follows:—The hanks are linked by hand, and the chain 
thus formed is drawn by means of winches to a kier in which it is 
evenly packed. An ordinary central puffer pipe kier is commonly 
used in some works, the boiling being conducted cither with 3 to 5 
per cent, sodium carbonate or caustic soda, 2'^ Tw.. for about four 
to five hours. The liquor is removed, hot water introduced to wash 
the yarn, and then cold water. Chemicking takes place in a cistern 
with bleaching powder solution, Tw., for two hours, and is 
followed by the usual operations in sequence. Finally, the yarn is 
well washed and passed over a winch into a dumping machine, which 
consists merely of a tank with guide rollers, and .squeezing rollers at 
the exit. The tank contains soap solution and a blue colouring 
matter; after impregnation, the yam is squeezed and placed in 
waggons. Too much blue in the .soap liquor must be carefully 
avoided. Indeed, it is better to pass the hanks through the machine 
two or three times, using a more dilute solution of blue, than to allow 
it to absorb too much blue in one passage. The above method is suit¬ 
able for medium quantities of sewing cotton and also for weft yarn. 

Yarn intended for dyeing in pale shades is boiled in pre.ssure kiers 
with about 3 per cent, sodium carbonate and J to J per cent, caustic 
soda. In other respects it is treated as in the above example up to 
the soaping stage. 

Bleaching Cotton Warps.—These are bleached with various 
objects in view, c.^., when required for dyeing, for white warp threads 
in multicoloured fabrics, or for weft if the yarn is subsequently wound 
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on to pirns. This system of working is favoured in many parts of 
the world, both for bleaching and dyeing of yarn. The results are 
invariably better than those obtained on cops or cheeses. Warps vary 
enormously in the number of ends and length, and consequently 
weight, so that the method of bleaching is largely determined by 
these factors. When the warps are of good quality and of insufficient 
weight to fill a kier, it is the usual practice, especially if they are 
intended for dyeing, to pass them through boiling sodium carbonate 
solution of from 5° to 10° Tw., contained in tanks provided with 
guide rollers at the top and .bottom, each tank being separated from 
its neighbour by a pair of squeezing rollers. The warps must not be 
in the ^nked form. After scouring they are washed in two similar 
tanks, thus requiring altogether a five-box machine. 

On leaving the last water tank, the warps pass over a winch, and 
are plaited down by mechanical means into the chemicking cistern 
which contains sodium hypochlorite, 1 to 2° Tw. The plaiting or 
piling apparatus is attached to a runway extending over a scries of 
tanks, so that when a sufficient number of warps has been placed in 
one cistern, the adjacent cistern is filled and so on. Steeping is 
prolonged till the desired effect has been obtained. The liquor is 
then run off into a pit to prevent entanglement of the warps when 
drawn out of the cistern. The warps arc next passed through a 
multiple tank similar to the scouring machine described above. 
This may consist of as many as ten tanks or boxes with the necessary 
guiding and squeezing rollers. In the first few’ boxes the warps are 
thoroughly washed, then soured in another, again well washed, 
soaped, and tinted, if necessary, and dried. 

For the best quality warps, which may be in the linked form, it is 
advisable to fasten them end to end and boil them in a kier of the 
multitubular heater type, wdth 1 per cent, caustic soda, or 3 per cent, 
sodium carbonate, and J per cent, caustic soda, for four to six hours 
at 25 to 30 lbs. pressure. They are then washed in the kier and’run 
over a winch into a cistern containing sufficient acid to neutralise 
the alkali remaining in the fibres. Care should be taken to see that 
the reaction of the liquor in the cistern is faintly alkaline after the 
warp has been introduced. The liquor is then discharged, and 
sodium hypochlorite, to 2° Tw.. circulated in the usual way for 
an hour or more. Washing, souring, washing, followed by tinting 
and soaping in the dumping machine, complete the process, though 
a treatment with } per cent, sodium thiosulphate immediately after 
the final wash is an excellent practice. The upper roller of the 
dumping machine is best wrapped to a thickness of several inches 
with hempen rope, and it rests merely by its own weight on the 
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lower one. Several ply yarns, those tightly twisted, and Egyptian 
yams in general, need a somewhat more drastic series of operations, 
in order to get the best possible permanent results. Many modifica¬ 
tions of the foregoing methods are also practised. 

Warps on the Beam .—The main advantage of this system is 
that the threads remain practically undisturbed throughout the whole 
of the bleaching process. Special back-beams, made of copper 
tubing, are used by the spinners for beaming the warps. The copper 
beam is perforated round its periphery. The beamed warp, which 
may be 18 or 20 in. in diameter, is placed horizontally in a wooden 
tank, and one end of the copper beam is coupled to a powerful pump 
placed on the outside of the tank. Hard lead piping communicating 
with the pump enables the particular liquor in use during any part 
of the process to be carried to the pump, v^hich then forces it through 
the warp threads by way of the perforations and back to the pump by 
means of an outlet in the tank. Circulation is first conducted with 
boiling caustic soda solution, 2° Tw. This is subsequently removed 
and hot water circulated; finally, the process is completed by cir¬ 
culation of sodium hypochlorite, l.J° to 2^" Tw., followed by washing, 
souring, and washing again. This process is also subject to consider¬ 
able modification according to the type of plant and nature of the yam. 

COTTON CLOTH BLEACHING 

The bleaching of woven and knitted cotton goods is a more difficult 
process than is yarn bleaching, inasmuch as various sizing materials, 
besides additional oil and dirt contracted during weaving, have to 
be removed. Knitted fabrics are frequently contaminated with a 
considerable amount of oil acquired from the knitting machines. 
As regards the bleaching of knitted goods, up-to-date bleachers 
should not have any difficulties in coping with the work. 

Cloth bleaching is carried on with one or more of several objects 
in view: (1) to supply pure white cloth for sale in the domestic 
markets of the world, i.e.^ the “ market bleach (2) a second 
object in bleaching is to produce a white ground fora subsequent pro¬ 
cess of calico-printing, i.e., the printer’s bleach; (3) the third object 
is to prepare ” the grey cloth of the weaver for the dyer, i.e., the 
dyer's bleach. At the present time the differences are of little import. 

Just as in the methods previously discussed under yarn bleaching, 
cloth requires to be (a) boiled in a suitable alkaline solution, (b) acted 
on by means of an oxidising agent, and {c) treated with a chemical, 
e.g,^ hydrochloric or sulphuric acid, capable of removing the last 
traces of substances left in the cloth from the preceding operations 
as well as their decomposition products. Lastly, a thorough washing 
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in water is essential. The following two typical processes will be 
considered :—{A) 1. Boil with milk of lime. 2. Wash to remove sur¬ 
plus‘Mime.” 3. Sour with hydrochloric acid. 4. Wash. 5. Boil with 
soda ash and resin soap. 6. Wash. 7. Chemick. 8. Wash. 9. Sour 
with dilute sulphuric acid. 10. Wash thoroughly. (B) 1. Boil with 
dilute caustic soda. 2. Wash. 3. Chemick. 4. Wash. 5. Sour. 6. Wash, 

The first process, or one closely identical with it, has been used 
for a great number of years, especially for cloth intended to be used 
in calico-printing. Instead of the soda resin boil, sodium carbonate 
or caustic soda alone can be used. As regards the efficiency of lime 
in comparison with other alkalis in boiling either cotton or linen 
goods, opinion in the twentieth century still differs to a remarkable 
extent, but the incessant demands for increased production, both in 
this country and America, have had the effect of causing the question 
to be more or less neglected by the questions of economy of time, 
labour, chemicals, and wear and tear of machinery. It is probably 
correct to say that at least 60 per cent, of the cotton goods bleached 
at the present time are not subjected to a lime-boiling operation. 
Certain expensive goods, such as damasks, etc., may yield better 
results if lime-boiled, whilst the same remark applies to the better 
qualities of printed calicoes. In other respects, however, the use of 
caustic soda as the scouring agent bids fair to become pre-eminent 
in all parts of the world. No doubt the development of its applica¬ 
tion for the purpose under discussion is largely due to the paramount 
necessity for the utilisation of the waste caustic soda liquors obtained 
in the mercerising process, and to the introduction of kiers specially 
designed to minimise the development of working conditions of a 
kind which induce tendering of the cloth. 

Lime Bleach.—A fuller example of a “ lime bleaching ” process 
is as follows:—I. Singe. 2. Pass the cloth in rope form through 
milk of lime (5 to 6 per cent, slaked lime, calculated on the weight 
of the cloth) into the kier, and add sufficient water to cover the cloth. 
3. Boil at 25 to 30 lbs. pressure for six to seven hours. 4. Wash in the 
kier and then in the machine to remove adhering “ lime.” 5. Sour 
in the machine with hydrochloric acid, 2° Tw., and allow the cloth 
to lie for two hours. 6. Wash. 7. Boil with 3 per cent, sodium 
carbonate, J per cent, caustic soda, and i to 1 per cent, resin for 
six hours at 30 lbs. pressure. 8. Wash with hot water in the kier. 
9. Wash through two machines. 10. Chemick in the machine, 
using bleaching powder solution, Tw., and allow to lie overnight. 
11, Sour through one machine with hydrochloric acid, 1° Tw., and 
allow to lie for a short time. 12. Wash through two machines. 
13. Pass through the squeezing machine. 14, Scutch and dry. 
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The caustic soda bleach ” is carried out as follows:—A kier 
of the vertical or horizontal type may be used, although the former 
is generally preferred. The various lots of cloth required to make 
up about 2 tons of cloth are marked with the requisite particulars 
at the ends of each piece, or “ lump/’ for subsequent identification. 
These particulars are entered into the kier book. A marking or 
stamping paste containing finely-divided carbon is desirable, since 
very few coloured bodies are capable of withstanding the powerful 
hydrolytic action of caustic soda at high temperatures, especially in 
the presence of the natural impurities extracted from the cotton fibre. 
It is here suggested that American gas carbon of the finely-divided 
sort might serve as an efficient basis for a really satisfactory ink. 

Singeing.—The pieces are sewn end to end and passed to the 
singeing machine for the purpose of removing surface fibres, etc., 
which would interfere with the subsequent production of certain 
finished effects. Singeing machines are of two kinds. In one type 
a red-hot plate is in contact with the face of the cloth as the latter is 
drawn forward, and in the other a non-luminous flame produced by 
the combustion of a mixture of coal-gas and air is used to obtain 
the singeing effect. The former is still much in favour, and when 
provided with an arrangement for causing the cloth to execute a 
traversing motion concentric with the plate, and heated by the com¬ 
bustion of atomised hydrocarbon oil, constitutes a highly efficient 
singeing unit. The rate of passage of the cloth depends on its quality 
an4 moisture content; it may vary from 60 to 200 yards per minute. 

Gas singeing is specially adapted for light and figured goods, 
corduroys, etc., though it can be used for almost any class of goods. 
The air for the burners is slightly compressed by means of a rotary 
blower, and before reaching them is well mixed with the gas. A 
4-bumer machine for singeing twice on each side is considered to be 
more economical than the 2-burner type. 

The cloth, after singeing, is immediately drawn through a box 
containing steam or water, to extinguish sparks; a friction device 
may be used for the same object. At this stage the cloth is caused 
to assume the rope form by passing it through a “ pot-eye,” f.^., 
an iron ring lined internally with porcelain, placed in a suitable 
position. It is then drawn forward to a machine consisting of a 
box in which is a guide roller, and above it a pair of squeezing 
rollers. The box contains caustic soda solution, 2° Tw., through 
which the cloth passes, entering at one end of the machine and 
passing between the rollers in a spiral fashion, the strands being 
separated by means of wooden pegs attached to a rail at the back 
of the machine until it reaches the other end, whence it is carried 
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forward direct to a ** 2-ton ** kier, of the multi tubular heater'type 
previously described, and arranged in uniform layers by boys who 
guide the cloth with sticks, and stamp it in position from time to time. 

Two strands of cloth may be impregnated at the same time, each 
strand being diverted at the middle of the machine to an overhead 
winch, and thence to the kier. The rate of travel of each strand is 
often as high as 200 yards per minute, and the kier can be filled with 
an average kind of cloth in an hour or thereabouts. Sufficient 
caustic soda solution to make a total percentage of about 1 per cent, 
of 98 per cent, sodium hydroxide on the weight of the cloth is intro¬ 
duced, care being taken to see that the latter is well covered with 
the liquor. The goods are kept in position, z.e., they are prevented 
from being ** tossed ” by means of wooden beams, iron bars, or chains 
fixed firmly across the top, sheeting being interposed between them 
and the supports. There is much less danger of uneven circulation, 

tossing,” and channelling if proper care is taken in packing the 
cloth in the first instance. Circulation of the liquor is then started, 
and the air valve is left open until all air has been completely dis¬ 
placed by steam. As the pressure rises, this valve is gradually 
closed, and boiling and circulating continued at about 30 lbs. pressure 
for five to six hours. The liquor is then removed, fresh hot water 
being introduced into the kier at the same time. Cold water washing 
follows in the kier, and the strands of cloth are washed again through 
one or two “ rope ” washing machines to remove the last traces of 
alkali. Knecht has shown that four hours’ boiling with caustic soda, 
2° Tw., removes 28 per cent., and with addition of resin soap, 73 
per cent, of the total wax. 

Chemicking is conducted differently in the various works. One 
method is to pass the cloth through a “ rope ” machine somewhat 
similar to a washing machine. The box of the machine contains 
a solution of bleaching powder, J"" to Tw., which is continually 
replenished from a suitable storage tank during the passage of the 
cloth. From this machine the cloth passes through pot-eyes and 
over winches to the “ plaiting-down ” or “ piling ” pits, and is 
arranged in a uniform manner by boys. After standing for a few 
hours—or even overnight, provided no portions are allowed to 
become partially dry—the cloth is either washed slightly through 
one machine, and soured in a similar machine with dilute sulphuric 
acid, 1° to 2° Tw., or is passed through the latter directly without 
washing. Hydrochloric acid is often used in place of sulphuric acid, 
especially if the goods are intended for dyeing. A thorough washing 
now takes place ; the goods are passed through a dilute solution of 
sodium thiosulphate, and washed again. They then pass to a squees- 
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ing machine, in which 
they are rinsed, and 
squeezed by two heavy 
bowls under consider¬ 
able pressure, so that 
a large percentage of 
the water is removed 
very quickly. Open¬ 
ing out is effected by 
rrteans of a scutcher, 
and the goods are 
finally dried. Fig. 1 is 
a plan of a works 
designed for an output 
of 50 tons per week. 
Circular knitted fabric 
is boiled under similar 
conditions to those 
described, but sub¬ 
sequent operations of 
washing, chemicking, 
souring, etc., are either 
done in slack ” roller 
machines, or in 
cisterns with circula¬ 
tion of liquors. 

Souring is com¬ 
monly carried out after 
rinsing in the kier, z.e., 
after the caustic soda 
boil, owing to the 
difficulty of readily 
removing the alkali by 
washing. A wash 
through one machine 
follows, and the cloth 
is then chemicked, or 
with many thick goods 
or those made from 
tightly-twisted yarn, a 
second boil with Tw. 
caustic soda may take 
place. 
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Instead of using the machine method of chemicking, which many 
authorities consider has a tendency to cause uneven results, the cloth 
is sometimes plaited down automatically into large cisterns into 
which bleaching powder solution of about 1° to 2° Twb is introduced. 
Steeping continues for about two hours, and the cloth is then washed 
through one machine, soured, washed, and finished in the manner 
outlined above. A commoner method is to place the cloth in a 
cistern as described, but instead of the liquor remaining stationary, 
it is caused to circulate by means of a pump. 

Suitable dimensions for a cistern to hold about 2 tons of cloth are 
8 ff. X 7 ft. X 6 ft. The chemick liquors used in the steeping and 
circulating processes are generally a little stronger than are those 
which find favour in machine chemicking of the kind discussed 
above, though even here stronger liquors must be employed if the 
cloth is thoroughly washed before souring. 

GENERAL NOTES ON BLEACHING PROCESSES 

The degree of efficiency with which a lye-boil has been conducted 
is a matter which is exceedingly difficult to standardise, owing to the 
widely varying nature of the goods placed in the kier from day to 
day. The more efficient the operation, the more readily is the 
residual colouring matter removed by chemicking. Goods containing 
a large percentage of woody matter, motes, etc., need to be boiled 
with caustic soda for a longer period than is necessary for cleaner 
goods. Furthermore, it may be advisable to employ a more con¬ 
centrated bleach-liquor for complete and permanent decolorisation of 
the residue arising from the impurities. Jt is sometimes considered that 
a better system of boiling is one in which the operation is carried out 
in two stages, using, say, 1 per cent, caustic soda for one to two hours, 
then discharging the liquor and boiling again with a further 1 per cent, 
caustic soda for a definite period. This practice may result in a 
reduction in the total time of the boiling operation, but whether or 
not such a possible reduction will compensate for the increased cost 
involved in raising the temperature of the second volume of lye to 
the required point can only be determined by accurate records and 
calculations. In this connection brief reference may be made to 
a system of boiling designed in conjunction with a continuous piling 
apparatus, to enable the cloth to be in a state of motion from the 
time it leaves the singeing machine till it is dried. The idea is not 
new. Briefly, the cloth in rope or open width form is drawn con¬ 
tinuously through a series of three kiers. A solution of caustic soda 
is delivered into the third kier of the series from which a flow of 

26 



3 



THE TEXTILE MANUFACTURER YEAR BOOK 3^9 

Sodium bisulphite is often recommended as an addition to the lye 
when caustic soda is employed, with the object of diminishing the 
ever-present risk of the formation of oxidised cellulose. In view 
of the efficiency of modern kiers, and the fact that the alkali extract 
of raw cotton goods acts as a powerful reducing agent, there does not 
appear to be any necessity for such an addition. Other substances 
specially adapted to act as penetrative agents, detergents, or grease 
solvents, quite apart from ordinary soap.s, have long been advocated 
as useful adjuncts in the scouring liquor. Many of these have 
undoubtedly considerable merit, but in some cases the odour produced 
in actual practice is an objectionable feature. Generally, one finds 
that substances like tetrachlorethane and allied compounds in 
admixture with suitable soaps of the castor oil type constitute the 
basis of many of the products under review. 

Another interesting product which is likely to exert a considerable 
influence in the scouring of textiles in the future is tetrahydro- 
naphthalene, and the proprietary mixtures produced from it. 

Preparation of Bleaching Liquors.—The cheapest kind of 
bleaching agent for the treatment of vegetable fibres is a solution of 
bleaching powder, which is made by grinding the powder in water 
at about 70'^ to 80'’ F. for some time, and allowing the excess of 
suspended matter to settle. One pound of the fresh substance per 
one gallon of water gives a solution which indicates about 12° Tw., 
and if this stock solution is diluted with water until it is of alxjut 
the average “ bleaching strength,’* say 1° Tw., it will contain 
approximately 3 grms, of available chlorine per litre, or 210 grains 
per gallon. Owing to the readiness with which the free calcium 
hydroxide—always present in freshly-made solutions of bleaching 
powder—is converted into calcium carbonate during bleaching 
operations, there is always a tendency for such solutions to become 
too “ active,” especially when steeping methods of chemicking are 
in use. In machine chemicking, this property is of less importance. 
On the other hand, the goods passing to the chemick from the washing 
machine immediately following the lye-boil should be either neutral 
or contain only a slight amount of alkali, since the introduction 
of any form of the latter into a hypochlorite solution retards its 
decomposition under the conditiohs which usually obtain, and this 
results in a slower bleaching action. 

Sodium hypochlorite is nowadays very largely used in place of 
the ca,lcium salt in many branches of the bleaching industry. It is 
generally made by double decomposition between sodium carbonate, 
dr a mixture of the latter and sodium sulphate, and bleaching powder 
solution, The commercial product is more stable than are solutions 
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of bleaching powder, inasmuch as its free alkali content is not 
easily converted into an inert salt. Sodium hypochlorite can be 
“ activated ” by the addition of sodium bicarbonate, or by the various 
means available to the chemist for the removal of free alkali. 

Hypochlorite solutions made by the electrolysis of brine do not 
appear to be used to any great extent in large scale bleaching 
operations. Taking into consideration the initial capital outlay for 
plant, cost of salt, working costs, and wear and tear of the electro- 
lysers, it will be evident that such a plant will need to be very efficient 
indeed to compete successfully with the older processes of making 
hypochlorites. 

Liquid Chlorine in Bleaching.—The consumption of liquid 
chlorine in Canada and the U.S.A. has increased very rapidly 
during the last few years, and there is a great possibility of the 
expansion continuing. The manufacture, handling, and transport 
of the latter are costly and objectionable operations, whilst the 
by-product is a nuisance. On the other hand, liquid chlorine is 
now easily manufactured; it is less bulky, and the preparation from 
it of sodium or calcium hypochlorite solutions of high “ available 
chlorine ” concentration is merely a matter which requires the 
exercise of reasonable care, coupled with the selection of suitable 
plant. In works already accu.stomed to the daily preparation of 
bleaching powder solution, it is a good plan to allow chlorine gas to 
pass into the liquor whilst the bleaching powder is being mixed, 
whereby a solution may be obtained containing an additional 20 to 
40 per cent, of available chlorine. Furthermore, there is only about 
one-fourth of the amount of sludge ordinarily obtained. 

The Solvent Process.—The successful application of the process 
on a commercial scale to linen and cotton goods is due to M. Fort, 
who was responsible for the establishment of a solvent plant working 
as a regular feature, about the year 1919, at the Perth works of 
Messrs Lumsden & Mackenzie. The writer understands that the 
plant is still in operation for the extraction of oil, fat, and wax from 
linen and cotton damasks and sheetings. It is claimed that the goods 
treated by the process yield a better “ white and finished effect 
than is the case with similar material bleached by the ordinary 
method, whilst they keep better in stock. The main conditions 
governing the successful working of a solvent process of any kind 
are dependent on the particular solvent or mixture of solvents 
used, design of plant, and actual working temperature. . The 
solvent process is the only one which completely removes paraffin 
wax from fabrics contaminated with this substance. 
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THE FINISHING OF COTTON GOODS 

By S. R. Trotmax, M.A., F.I.C. 

The finishing of cotton goods is primarily a physical and in many 
cases purely a mechanical process. The chemicaLs used as assistants 
are generally employed on account of their physical rather than 
their chemical properties, and the particular cficct which they pro¬ 
duce is only developed under suitable physical treatment. The final 
effect of a ‘‘ finish ” is determined largely by the nature of these 
physical operations involved in its production, but, nevertheless, 
a good knowledge of the chemical properties of the materials used is 
essential for successful work. Formerly, finishing was conducted 
by “ rule-of-thumb ” or empyrical methods, which are only success¬ 
ful so long as conditions remain normal. Small and unknown 
variation in the conditions or in the properties of the chemicals used 
may cause the breakdown of an empyrical process, although the 
variation may be allowed for if scientific methods of control are 
employed. The scientific control of finishing is very’ difficult, owing 
to the number of factors involved, the complexity of the materials 
used, and the impossibility of a quantitative expression of the results 
of experiments. Moreover, the problems to be solved are principally 
those of colloidal chemistry, which require special knowledge for 
their solution. Valuable work in this field of research is being 
carried out by the Cotton Research Association. 

The “ Finishes ” applied to cotton goods may be classified as 
(1) pure finishes; (2) a.ssisted finishes; (3) stiffened finishes; (4) 
special fini.shes. 

For the production of pure finishes no chemicals are employed, 
the effect being dependent upon mechanical processes only. In 
the case of piece-goods, these mechanical operations may have 
for their object the production of smoothness, brightness, closing up 
of the surface, or of a thready appearance. These effects are obtained 
principally by beetling, calendering, or stentering. Assisted finishes 
are those in which a small proportion of a stiffening or binding 
agent is used in order to increase the effect of the mechanical processes 
employed, and to give a greater body to the goods, without making 
the addition too evident. The term “ stiffened ’’ is applied to finishes 
in which the proportion of stiffening or biriding material is large 
and in which weighting agents are also employed. Whilst in assisted 
finishes the cloth must be apparent, in stiffened finishes, on the other 
hand, the chemicals used may almost disguise the cloth, unless the 
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mixture is applied to the back of the fabric only. A woven appearance 
is, however, imparted to heavily filled goods by means of a process 
termed “ chasing.” “ Special finishes ” are employed, as the 
term denotes, for the production of some particular property or effect. 
These include such things as the simulation of wool or linen, water* 
proofing, fire-proofing, and rot-proofing. 

Assistants in finishing may be classified as follows :— 
1. Stiffening and binding materials: Starch, dextrin, gelatin, 

glue, casein, and gums. 
2. Filling agents: Gypsum, kaolin, calcium carbonate, French 

chalk, Epsom salt. 
3. Softening agents, such as soap, oil, fat or wax, or glycerin. 
4. Deliquescents: Zinc chloride, magnesium chloride, calcium 

chloride, glycerin. 
5. Bluing materials: Smalt, ultramarine, or coal-tar dyes. 
6. Antiseptics: Boric acid, borax, copper salts, phenol, formalde¬ 

hyde, zinc chloride. 
7. Waterproofing agents: Insoluble soaps, oxidised or oxidisable 

oils, gelatin tannate, formaldehyde-gelatin, waxes, rubber, or 
cellulose esters. 

8. Fireproofing agents: Metallic oxides, tungstates, phosphates, 
borates, and silicates. 

This classification is neither exhaustive nor invariable, and is 
based only upon the more important properties of the bodies named. 
Assistants used for one purpose may simultaneously act in a second 
capacity. Thus, filling agents may also affect the superficial appear¬ 
ance of the cloth and even act as stiffening agents. Deliquescents 
and such antiseptics as zinc chloride have also weighting properties, 
and act as softeners. Binding agents may produce hard or brittle 
finishes or those as soft and pliable as the cloth itself, according to 
their nature and method of application. 

Finishing Operations.—After the goods have been bleached 
and washed, they are opened out and subjected to mechanical pro¬ 
cesses, the object of which is to recover width and correct strains or 
distortions produced during bleaching. They are then partly dried. 
All processes subsequent to this are termed “ finishing.” The 
amount of drying depends upon the type of finish employed. For 
pure finishes a greater degree of dehydration is required than for 
assisted or stiffened finishes. It is important, however, to note that 
the effect produced by a mechanical finishing process is affected by 
both temperature of the cloth and its “ condition ” or moisture 
content. The condition is controlled either by drying the goods 
until they contain the desired percentage of moisture, or by drying 
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them completely and introducing the moisture by means of a damping 
or dewing machine. After drying, the treatment depends upon the 
finish required. For pure finishes, the mechanical processes alone 
are sufficient; in the case of assisted or sfiffened finishes, the finishing 
mixture is applied to the cloth first by means of a mangle, after which 
it is again dried to the required condition and subjected to the 
necessary mechanical treatments. 

The Mechanical Processes of Finishing.—The principal 
operations are stentering, pressing, beetling, and calendering, which 
may be used alone or in combination with one another. It is not 
intended to describe machines in the present article, but only to deal 
with the effects which they produce. 

Stentering is employed chiefly for the lighter kinds of cotton 
goods, such as nets or loosely woven materials containing patterns 
which must remain undistorted. It is used also when it is necessary 
to dry in the absence of pressure. The chief effects produced by the 
stenter are : (1) Bringing goods to a definite width ; (2) straightening 
of weft threads and establishment of a pattern; (3) drying the 
goods by hot air whilst in this stretched state; (4) production of a 
desired handle ” by the application of heat, either with or without 
the aid of special motions of the fabric. A stenter consists essentially 
of two extended horizontal frames, provided with means of supporting 
and stretching the cloth. The distance between the frames is adjust¬ 
able, and the fabric is gripped close to the selvages. Tension may 
thus be applied to the ends of the weft threads, causing them to become 
stretched and straightened, whilst in the damp condition, with the 
minimum amount of mechanical strain. The goods are then dried 
by hot air, thus fixing the dressing whilst the cloth is stretched. The 
“ handle ’’ is controlled by regulation of the temperature and rate 
of drying, and also by imparting a “ swissing ” motion to the cloth, 
which prevents the starch from setting at the junctions of the threads. 
Stenters may be either stationary or progressive, the former are used 
for such things as nets, the latter for cloth. 

Pressing.—This is used chiefly for garments or hosiery which 
cannot well be treated by a continuous process. It is employed, also,, 
for finally improving the appearance of piece-goods. Garments 
are placed on boards which stretch them to the desired shape and 
size, and are then placed in the press, the temperature and pressure 
of which is capable of being accurately regulated. 

Beetling is a very important mechanical process consisting of 
subjecting the cloth to a rapid succession of blows applied 
independently across its surface by a series of hammers. Each 
hammer has a smooth, round end, and delivers about 72 blows a 
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minute; but, owing to a progressive and lateral movement of the 
cloth, each blow strikes the surface at a different point. The rounded 
end of the hammer limits its contact to a small area within which 
the inner threads are subje(?ted to a vertical pressure, and the outer 
threads to an oblique pressure causing their lateral deflection. The 
combined effect of these two pressures produces a rolling motion 
which tends to round the threads, whilst the vertical pressure tends to 
flatten them. The final result of beetling is thus a combination of 
these two effects. The chief objects of beetling are : (1) Closing up 
the threads of the cloth and eliminating the spaces between adjacent 
threads; (2) producing a bright, hard, or a relatively dull, thick, and 
clothy finish; (3) increasing the width of the cloth; (4) producing 
a surface effect or watermark. Beetling is, of course, merely a 
development of a very old hand-operated process. A traveller in 
Korea relates that the principal occupation of the women seemed 
to consist of beating the washed cotton robes worn by the men with 
a pair of small hammers one in each hand. There are both flat and 
roller types of beetles, although the latter are used chiefly. The 
results of beetling are affected by many conditions, such as the 
percentage of moisture, the temperature, the duration of treatment, 
and the purity of the cloth. 

According to Fort {Journ, Soc, Dyers and Col.y 1921, 162), the 
effect of beetling appears to depend upon the absence of oil, fat, or 
wax. He found that the presence of so little as 0*1 per cent, of fatty 
matter, i.e.^ residual cotton wax, was sufficient to render the process 
futile in many cases. When, however, the fat was removed by means 
of an organic solvent, no trouble was experienced. This indicates 
that good beetling is governed by thorough lye-boiling. The same 
author (J.S.C.1., 1918, 121a) investigated also certain cases of the 
mechanical disintegration of cotton fabrics which may occur during 
beetling, owing to the hammers falling continuously upon the same 
section of cloth. This is accompanied by loss of moisture, a rise 
of temperature, and the formation of a deposit which can be powdered 
readily. This powder has the chemical properties of cellulose, and 
contains neither hydro-cellulose nor oxy-cellulosc. Cross and Bevan 
found it to consist largely of ^-cellulose, which is characterised by 
being .soluble in alkalis. 

Calendering.—This process consists of subjecting the prepared 
and dried cloth to pressure between rollers or bowls. The effect 
produced depends upon many factors, such as the pressure between 
the bowls, the temperature, the nature of the surface of the bowl, 
and the properties of the cloth under treatment. The last-named 
include condition or humidity, thickness, elasticity, and the nature 
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of the dressing agents present. The effects produced by calendering 
include glazing and brightening, flattening, closing, thready or cloth¬ 
like appearance, embossing, and similar effects. The number of 
bowls may vary from three to twelve, and are made of metal. The 
metal bowl may be covered with layers of paper or cotton, being then 
termed “ soft.” The metal used in the construction of the bowl 
may be brass, cast iron, chilled iron or steel, the varying hardness 
of these producing different effects. The result obtained in calender¬ 
ing is determined largely by the nature of the bowls and the number 
of nips; a predominance of metal nips tending to produce a hard, 
bright, closed-up, and flat surface. Soft bowls alternate, generally, 
with metal bowls, since if only the latter were used the pressure would 
be too great for cotton goods. 

The following arrangement of bowls, starting from the top (where 
C=cotton, P —paper. Mumetal), will indicate the dependance of 
effect upon the combination used: (1) For soft dull finishes, 
CCPCMCM ; (2) for hard bright finishes, CCMCMPM. ‘‘ Chas¬ 
ing,” “ swissing,” and “jacking” arc among the special effects 
obtained by calendering. Swissing represents the normal process, 
in which the cloth is run straight through the nij)s in series, in order 
to smooth and brighten the surface, close up the threads, and produce 
either a hard or mellow finish. Chasing produces a thready appear¬ 
ance, with closed-up threads and firmness. In jacking an attempt 
is made to imitate beetling. The cloth passes through the nips of 
three bowls (cotton, paper, cotton), and is then wound tightly on a 
batch roller between the rolling surfaces of the upper cotton and the 
top paper bowls, as well as being in contact with the cloth in the 
batch. The cloth in the batch, being under the same pressure, becomes 
closed up and highly glazed. 

The changes which take place in cotton when beetled or calendered 
have been investigated by Hiibner and Malvin (Jour^i, Soc. Dyers 

and Col., 1924, 5), who measured the tensile and ripping strains of 
fabrics before and after treatment. During prolonged hot calender¬ 
ing, the ripping strain increased, the increase being greater in the 
weft than in the warp. After 40 nips there was a uniform reduction 
in tensile strain, both in weft and warp. Cold calendering does 
not produce any reduction. Beetling up to a period of fifty hours 
increased the ripping strain, but caused a gradual though small 
reduction of the tensile strain. 

Combined Finishing Processes.—In practice the final properties 
of a finish are due in most cases to a combination of several of the 
single processes described above, and the result depends upon the 
order in which they have been employed. An important factor is 



^26 tttE tEXTiLE MAKUEActCkEk VEAft E06fC 

the nature of the goods to be treated, different effects being produced 
by the same finish on goods of different qualities. Thus, in the case 
of a pure finish, to which it is desired to impart the appearance of a 
finely woven fabric resembling linen, the effect may be obtained by 
beetling alone in the case of high-grade goods, whilst an inferior 
material may, if closed up to the same extent, develop a hard, flat 
surface. It is obvious that something must be done to make the 
inferior cloth resemble that of the superior quality. This might be 
effected by allowing the shrinkage of the lower quality to remain, 
if the specified finished width will allow of it, and treating the fabric 
with a little thin starch to give greater fullness to the threads. The 
important point is that finishes must be varied with the goods and 
cannot be standardised permanently. It is the same in dyeing. 
No dyeing formula gives exactly the same colour with different lots 
of goods; shading generally has to be resorted to. 

Auxiliary Processes.—Some subsidiary processes which are made 
use of to modify the final effect of a finish cannot be classified readily. 
They include damping, stretching, breaking-down, wetting-out, 
and facing-up. 

Damping rectifies harshness, .smooths and brightens the surface 
of the cloth, and takes out “ water marks,’' due to chasing or beetling. 
It also increases weight by addition of moi.sturc. Breaking-down 
denotes the reduction of the harshness of a finish, and may be accom¬ 
plished by stretching the cloth or by drawing it over a hard edge. 
Wetting-out consists of passing the cloth through a two-bowl water 
mangle, the lower bowl of which dips in water, or a light dressing 
of a softening material. Facing-up implies the application, in a 
similar manner, of a supplementary dressing or filling to either face 
of the cloth. 

Pure, Assisted, and Stiffened Finishes.—The simplest pure 
finish is that required for goods which have to be dyed or printed. 
These are simply opened out and washed in a mangle, during which 
operations width is recovered and'distortions are corrected. They are 
then dried and delivered. Calico and similar goods would be 
beetled or calendered, the latter being the less expensive process. 
It is often necessary, however, to use a little starch to bring out the 
full effects of the mechanical treatments, and thus there is no definite 
line of demarcation between pure and assisted finishes. The latter 
only become typical when sufficient of the assi.stant is employed to 
give additional V)ody to the fabric. For stiffened and filled finishes 
both an adhesive or binding agent and a weighting material must be 
present, and, generally, other assistants become necessary, such as 
softening, bluing, antiseptic, and conditioning agents. The basis 
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of most of these finishing mixtures is starch, the most important being 
potato, wheat, and maize starches. Potato starch (or farina) gives 
a highly viscous paste, which has great thickening power and is 
used for “ thick ” finishes. Maize gives rather a thinner paste, 
but holds more filling material than farina ’’ and imparts a firm 
handle to goods. It is a good binding agent and takes a high gloss. 
Wheat starch gives a comparatively thin paste, which has greater 
penetrating powers than that made from either farina or maize starch. 
Hence it is taken up by the goods, giving them a thick handle but 
leaving the surface smooth and bright. Its binding properties are 
very good. Cassava starch is used sometimes in.stead of maize starch. 
Tapioca starch is used to a certain extent. It gives a comparatively 
thin paste, which penetrates the goods well, and, when dried, forms 
a transparent soft film. Sago starch gives a very thin paste with 
marked binding properties and good penetration. It is used chiefly 
for the sizing of yarns. 

Soluble starch, thin starch, and dextrin are employed also. 
Soluble starch, since it forms clear solutions with comparatively low 
viscosities, penetrates goods very readily, and, when dried, gives a 
continuous film, whereas in the case of a highly viscous paste, like 
that of farina, the dried film is discontinuous. Hence, soluble 
starch gives a fuller handle than that produced by ordinary starch, 
but it has no binding power. It is suitable, therefore, for the produc¬ 
tion of a full handle without the use of filling agents. Dextrin has 
similar properties, but gives a .softer finish than soluble starch. 
Thin starch is a mixture of soluble starch, dextrin, and unchanged 
starch, and its properties vary with the proportions of these bodies 
present. By using mixtures of the different starches and dextrin, the 
properties of the ingredients may be combined. Mixtures containing 
the desired proportions of starch, soluble starch, and dextrin can be 
made by treating starch under suitable conditions with enzymes such 
as diastase and rapidase. The latter is particularly suitable for 
this purpose, since it produces very little dextrose. Glue and gelatin 
are used to a certain extent for such things as nets or veilings, in 
which a certain amount of stiffening is required without any appreci* 
able filling. Gum arable may be used for the same purpose. The 
other vegetable gums, such as tragacanth, have no adhesive properties, 
and cannot be used as binding agents unless combined with starch. 
Gum tragasol is an exception, possessing considerable binding 
properties. The preparation of a suitable finishing mixture is a 
matter which requires both knowledge and experience. For example, 
if a soft filled finish is required, the binding agent used may tend to 
make the fabric too stiff. To correct this a softening agent is intro^ 
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duced. A certain amount of mellowness or softness may be assured 
by the use of a deliquescent agent, which assists further in preventing 
the goods from becoming harsh owing to loss of moisture. A complex 
dressing containing starch or other organic matter will be attacked 
by micro-organism if kept under suitable conditions. To prevent this 
an antiseptic is included in the dressing, whilst the colour is improved 
by the addition of a little blue such as smalt or ultramarine. In order 
to obtain good results care must be taken in the selection of materials, 
unconsidered impurities often affecting the result deleteriously. One 
example may be given. Thin starches often contain acid. Ultra- 
marine is decomposed by acid with the production of a brown colour. 
If it be used in a finishing mixture which is acid, not only will the 
colour not be improved, but, on the contrary, will be spoiled. 

Preparation of the Finishing Mixture.—Water is placed in a 
tub containing a steam-pipe ending in a spreader at the bottom of the 
vessel. The starch is weighed out and made into a cream with cold 
water. The water in the tub is heated, the starch cream introduced 
gradually with constant stirring, then the other constituents of the 
finish, the heaviest being added last. The mixture is now heated, 
with continual stirring, till the starch is completely gelatinised and 
the insoluble ingredients distributed homogeneously throughout the 
mixture, after which the contents of the tub are brought to the boiling 
point, diluted if necessary with hot water, and allowed to cool. If 
the consistency of the mixture is too great, the steaming is continued 
till the requisite degree of thinness is produced. 

Application of the Finishing Mixture.—The finishing mixture 
is placed in the box of a starch mangle, and is applied to the goods 
either cold or warm. The goods are run through the nip and the 
lower bowl, which dips into the mixture, gathers it up and applies 
it to the cloth. In the case of thick mixings the box of the mangle 
is provided with a mechanical agitator. The exact kind of starch 
mangle used depends upon the type of finish required. Simple 
stiffening mangles are used for straightforward work. For heavy 
fillings a friction mangle is employed, and a back-filling mangle 
when only one face of the cloth has to be dressed. For goods requiring 
the starch to be pasted on to one side only a back-starching mangle is 
more suitable. 

Special Finishes.—A great deal of work has been published of 
late on the production of special finishes on cotton or other goods. 
Owing to the high price of wool there is a considerable demand for 
cotton which has the appearance, handle, and some of the physical 
properties of wool. Wool or linen-like effects are obtained by treating 
cotton with mineral acids, of sufficient concentration to cause swelling 
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and shrinkage, and then washing rapidly with water. The cotton 
may be mercerised before or after treatment. Other swelling agents, 
such as zinc chloride and calcium thiocyanate, may be substituted 
for the acid. When cotton is treated with nitric acid of about 82° Tw. 
strength it becorr\es mercerised, but if the concentration be 84° Tw, 
a wool-like effect is obtained. The treatment must be of very short 
duration, not more than 30 secs., the temperature below 15° C., 
and the washing must be rapid and complete. The action may be 
modified by the addition of sodium nitrate or ammonium nitrate. 
Sulphuric acid is used by the Heberlein Company (B.P. 12559, 
1914). The material is first mercerised, then treated with sulphuric 
acid of sp. gr. 1-515 to 1-546 and washed. Phosphoric acid (sp. gr. 
1-60 to 1-65) is said also to produce similar effects, and a solution of 
zinc chloride at about 60° C. The use of strong mineral acids is 
very inconvenient, and the washing difficult to carry out. Moreover, 
special apparatus is necessary for use with concentrated acids, and 
for these reasons the process has never found much favour. 

A linen-like finish is obtainable also in a similar manner. For 
example, the Calico Printers* Association (E.P. 213353, 1923) 
treat the cloth with sulphuric acid of 106° to 113° Tw. for from 4 to 
8 secs., either before or after mercerisation. None of the methods 
depending upon the use of strong acids are really satisfactory; 
but more promising results are obtainable by the process of Lilienfeld, 
and others in which cellulose xanthate is used. In Lilienfeld*s pro¬ 
cess (E.P. 274860) it is claimed that the treated material not only 
has the full handle and appearance of wool, but also its resiliency and 
flexibility, creases and wrinkles being capable of being removed 
by smoothing or brushing. The fabric is treated with gaseous or 
liquid carbon disulphide, and then with sodium hydroxide solution 
of not less than 12 per cent, strength. During treatment the fabric 
must be free to shrink both longitudinally and laterally. The 
insoluble xanthate is washed with water and then treated with an 
aqueous solution of nitrous acid until no more gas is evolved. It is 
then bleached, if necessary, with sulphurous acid, washed and dried. 
The nitrous acid acts as a mild oxidising agent, which converts 
the xanthate into a stable compound. It should be noted that 
an identical process has been patented by Harrison. A very simple 
method of obtaining wool-like effects (E.P. 284686) on unbleached 
cotton consists of wetting it and then treating with sodium hydroxide 
solution of 50° Tw. strength for five minutes at 40° C. 

Although not a true finish, the immunisation of cotton against 
direct dyestuffs is of sufficient interest to be mentioned. This consists 
of converting it, superficially, into a comparatively stable cellulosp 
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ester. The process was patented by the Textilwerk Horn A. G. 
(B.P. 195619). The scoured and bleached material is dried and 
treated with a warm alcoholic solution of sodium hydroxide for an 
hour. It is then hydro-extracted and immersed in a solution of 
paratoluene-sulphochloride in an indifferent solvent, such as toluene, 
for about an hour at a temperature of 85° C. to 95° C., after which 
it is hydro-extracted, soaped at 60° C., washed and dried. The 
product formed consists of a sulpho-ester of cellulose containing the 
grouping—OSO2QH CH^. 

Waterproof or showerproof finishes are required sometimes on 
light goods. These may be produced in several ways, but the 
following are simple ">nd satisfactory: (1) A solution of acetate- 
sulphate of aluminium is prepared by dissolving 6’65 parts of 
aldminium sulphate and 9*5 parts of lead acetate separately in water 
and mixing the solutions. After the precipitated lead sulphate has 
settled the clear liquid is drawn off and diluted with water to about 
15° Tw. The goods are worked in a dilute soap solution (0-5 per cent.) 
hydro-extracted, and passed into the aluminium acetate-sulphate for 
about half an hour. They are then hydro-extracted and dried. The 
only drawback to this process is that there is a possibility of sulphuric 
acid being developed on drying the goods. When aluminium 
formate is substituted for the acetate sulphate this cannot happen. 
(2) The cotton is first impregnated with a solution of soap containing 
some emulsified stearin or Japan wax. It is then hydro-extracted 
and placed in a solution of either aluminium formate or aluminium 
sulphate. When formate is used the goods are dried without washing 
but with aluminium sulphate they are first washed in water to remove 
excess of the reagent. Better re.sults are obtained if the goods are 
dried after treatment with the soap solution. 

Nets are sometimes made fireproof. The chemicals used for this 
purpose have been mentioned above. If only a temporary effect 
required, the compound chosen may be mixed with the dressing. 
As a rule, however, it is better to precipitate the reagent on the fabric 
by double reaction. Thus, the goods may be passed through solutions 
of magnesium sulphate and sodium phosphate. Perkin's process for 
flannelette may be mentioned. TKe fabric is impregnated with a 
solution of sodium stannate, squeezed and dried. It is then placed 
in a solution of ammonium sulphate which causes the production of 
ammonium stannate and sodium sulphate— 

NagSnOa + (NH4)2S04 = (NH4)2Sn03 + Na^SO^. 

Upon steaming the ammonium stannate is decomposed, leaving 
tin oxide firmly fixed in tfie fabric, 
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CALICO PRINTING 

Dyeing consists in the application of dyestuffs to loose fibres, yams, 
cloth, etc., with the object of equally colouring every part. The 
calico printer, however, aims at producing a localised dyeing of a 
woven fabric according to a pattern. To achieve this object, he 
employs the same dyestuffs that the dyer uses, but applies them by 
means of engraved blocks or cylinders, and dissolved or suspended 
in an aqueous medium suitably thickened by means of starches, 
dextrins, or gums. The dyer, except in the case of aged aniline black, 
completes the fixation of his colours in the dyebath; the printer 
subjects the printed cloth in most cases to the action of live steam, 
which may be superheated, cither with or without pressure. 

There arc three different methods of producing a printed design. 

I. Direct printing. 
II. Discharge printing. 

III. Resist printing. 

Thickenings.—The commonly employed thickenings for printing 
are made up as follows :— 

Albumen 5(X) grms. of water at 35*^ C. add with constant 
stirring 500 grins, of albumen. Allow to stand for twenty-four hours, 
stirring occasionally till dissolved. This thickening soon goes 
putrid, unless preserved by the addition of 10 grms. carbolic acid 

crystals. 
Starch Thickeningstarch, 220 grms.; water, 750 grms.; 

olive oil, 30 grms. The starch is stirred up wdth the cold water in a 
jacketed pan, and slowly brought to the boil with continued stirring. 
When the mixture begins to thicken, add the olive oil. Boil for 
twenty minutes. 

Gum Tragacaftthy 60/l<XK).—Tragacanth powder, 60 grms.; 
water, 940 grms. Mix the gum with 475 grms. of warm water, and 
allow to soak for twenty-four hours. Heat up and add gradually 
another 475 grms. of water. Boil and stir till a smooth paste results. 
Add 10 grms. carbolic acid. 

Gum Tragasol or Gaito, 5 per cent,—Tragasol powder, 50 grms.; 
water, 950 grms. Add the powder gradually to the water, which 
is kept constantly stirred. When no further increase in thickness 
takes place, boil for one hour. Add 10 grms. carbolic acid. 

Gum Arabicf 1/1.—Gum arabic, 500 grms.; water, 500 grms. 
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Mix the gum with wiirm water, and stir occasionally till dissolved. 
Finally boil till clear. A sample of gum which will not give a clear 
solution in water, but merely swells up, is unfit for printing. 

Starch Tragacanth.—Wheat starch, 120 grms.; water, 780 grms.; 
tragacanth, 60/1000, 100 grms. The tragacanth paste is placed in 
a pan fitted with a good stirrer, and the water added a little at a time, 
waiting before each addition until the previous addition has been, 
completely absorbed. When quite homogeneous, the starch is added, 
stirred till smooth, and then brought to the boil. 

Colloresin Colloresin DK., 40 grms.; water, 940 grms.; 
ammonium sulphocyanide, 20 grms. The water and sulphocyanide 
are brought to the boil and added to the dry colloresin lumps. The 
mixture is stirred till the lumps have broken up, after which cold 
water is passed through the jacket of the pan. When the mixture 
has cooled to 80° C., solution will take place. No preservative is 
required. 

Gum Dextrin Thickening.—White dextrin, 250 grms.; water, 
250 grms.; gum arabic, l/l, 5(X) grms. Stir the dextrin into the 
cold water, boil for five minutes, add the gum solution, and stir 
till homogeneous. 

Starch British Gu7n Thickening.—British gum, 250 grms.; 
wheat starch, 80 grms.; water, 670 grms. The starch and gum are 
placed in the pan, the water mixed in gradually, and when quite 
smooth, brought to the boil, after which ('ooling water is turned 
on, and stirring continued till cold. 

Alkaline Starch British Gum Thicketting. starch, 30 grms.; 
British gum, 150 grms.; caustic soda, 76 Tw., 350 grms.; water, 
470 grms. The starch and British gum are .stirred up with the cold 
water till smooth, the caustic soda is then added, and the mixture 
wanned to 70° C. for twenty minutes, being finally stirred till cold. 

Direct Vxiviting.—Figment Printing.—Of all methods of direct 
printing, this is the simplest. Fixation depends on the fact that 
albumen, when heated to 70° C., is coagulated and becomes insoluble. 
The pigment, in paste or powder form, is mixed with albumen 
thickening. The printed cloth is dried as usual, and for complete 
fixation passed over steam-heated drying tins. Or it may be given 
a rapid passage through a steamer. Such prints are fast to rubbing 
and to cold water. But as the thickening is left on the cloth, the 
design is hard to the touch. The brightest of colours may be obtained 
in pigfment form, but the fastness to light is very variable. 

Direct Colours.—The method of fixation of the direct colours is not 
radically different from that employed in the dyehouse. The dyestuff 
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is printed on to the cloth dissolved in a suitable thickening, to v^hich 

is also added a certain amount of sodium phosphate and glycerine. 

After printing, the cloth is dried, and steamed for one hour in wet 

steam. After steaming, the goods are washed in cold water, to which 

a little malt extract or rapidase may be added to assist in the removal 

of the thickening. Prints obtained in this way are of the same degree 

of fastness as the corresponding dyeings, and may be subjected to 

the same after-treatments as these for the purpose of increasing the 

fastness to light or washing. 

Print Colour 

Direct dye 

Water - 

Sodium pho.spliafc 

(llycerine 

Tragacanth, 60/1(100 

50 grms. 

400 ,, 

20 

IW ,, 
430 (or starch tragacanth). 

Basic Colours.—Tannic acid and a salt of antimony are employed 

for the fixation of basic dyes in printing as they are in dyeing, but 

the method of application of the mordant takes a different course. 

The tannic acid is dissolved together with the dyestuff in the thicken¬ 

ing. In order to prevent (he dyestuff from combining immediately 

with the tannic acid to form an insoluble colour lake, a suitable 

solvent is added as well; those usually employed being acetic, 

formic or tartaric acid, glycerine, acetin, anilin oil, etc. After 

printing and drying, the goods are steamed, whereupon the volatile 

solvent is dissipated, and the dyestuff combines with the tannic acid. 

Fixation is completed by passing the steamed goods through a warm 

bath containing from .5 to 10 grms. of tartar emetic per litre. Finally 

wa.sh in water, and soap hot. 

Print Colour 

Basic dye .... 10 grms 

Acetic acid, 40 jier cent. - 150 

Water . _ . . - 160 ,, 

Starch tragacanth - 600 ,, 

Tartaric acid, 10 per cent. - - 20 ,, 

Tannic ac id, 1 / I - - 60 ,, 

The dyestuff is boiled up with the water, acetic acid, and tartaric 

acid. The solution is added to the tliickening, boiled and stirred 

27 
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till smooth and then cooled. The tannic acid solution must be 
made separately, and only added to the thickened dyestuff when 
the latter is quite cold. ^ 

Print colours made in this way do not keep very well, as the dyestuff 
gradually combines with the tannic acid. A similar combination 
takes place on the surface of the cloth if the printed goods are kept 
for £uiy length of time before steaming. These difficulties may be 
avoided by printing a thickened tannic acid on to the cloth, which 
then fixed in a salt of antimony in the usual way. On treating the 
printed cloth with a solution of basic dye, colour is taken up by the 
mordanted pattern. The tint that is absorbed by the unmordanted 
ground is removed on soaping. A suitable tannin print paste may 
contain— 

Tannic acid - - - - 50 grms. 
Water ..... 4^)0 ,, 
British gum . . . . 500 ,, 

The cloth may also be mordanted by padding in a 5 per cent, tannic 
acid solution, drying, and fixing with tartar emetic. The mordanted 
cloth is then printed with a colour containing— 

Basic dye .... 10 grms 
Acetic acid, 40 per cent. • HK) ,, 
Water .... • 290 ,, 
Starch tragacanth - 600 ,, 

After a slight steaming, the goods arc wa.shed in water and soaped 
hot. 

Sulphur Colours—Yot dyeing with sulphur colours, the dyestuff 
is dis.solved in a solution of sodium sulphide, but this substance 
cannot be used for printing, owing to its deleterious effect on the 
copper print rollers. This action can be avoided by dissolving the 
dyestuff by the aid of sodium bisulphite and hydrosulphite. The 
printed goods are dried, steamed in a Mather and Platt agef at 102° 
to 104° C., wa.shed, .soaped, and dried. 

Print Colour 

Sulphur colour - 30 grms 
Sodium bisulphite, 70° Tw. - 40 ,, 
Water .... - no ,, 
Caustic soda, 76° Tw'. - • 250 ,, 
Hydrosulphite powder ■ 10 ,, 
Ptitish gum, 1/I - - „ 
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The dyestuff and bisulphite are mixed with the water at 65° to 
70° C., the caustic soda is added, and the temperature maintained 
at 70° until complete solution sets in. The hydrosulphite is 
dissolved in the British gum, which is then stirred into the dyestuff 
solution. 

Vat Colours.—The vat dyes have to be reduced to their soluble leuco 
compounds before they can be hxed in printing as they are in dyeing. 
But owing to the easy oxidisability of the leuco compounds, they 
cannot be applied to the cloth ready formed in the print paste. The 
print paste contains the unreduced colour, together with a reducing 
agent which only becomes active when exposed to air-free steam 
inside the Mather and Platt ager. On leaving the ager, the leuco 
compound which was formed there is at once oxidised by the oxygen 
of the air, and the development of the full shade is completed, as in 
the case of the dyeing with the vat dyes, by means of a boiling soap 
bath. The temperature of the steamer should be 102° to 104° C., 
and the speed of the cloth is regulated so as to give a passage lasting 
from five to six minutes. The reducing agent almost universally 
employed to-day is the formaldehyde hydrosulphite compound sold 
as Rongalito, Formosul, or Britulite, 

Print Colour 

Vat dye paste - 100 grms 
Glycerine - - - - - r>o „ 
Rongalite ... - - 80 ,, 
Alkaline starch British gum - 770 ,, 

The vat dyes in powder form arc not as easily got into solution as 
are the pa.stes, so that a preliminary reduction is necessary in the 
course of preparing the print colour. 

Vat dye powder - 10 grms 
Glycerine ... - - 50 „ 
Alcohol . . . . - 20 ,, 
Water . . . . - 110 „ 
Caustic soda, 90° Tw. - - 30 „ 
Gum dextrin - 570 ,, 
Hydrosulphitc powder - 20 „ 
Rongalite - - - - - 50 „ 
Caustic soda, 90° Tw. - • 150 
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The dye powder is first moistened with the alcohol, the glycerine 
and water added, followed by the caustic soda and thickening. 
The mixture is warmed to 60° C., and the hydrosulphite added. 
When reduction is complete, as shown by the change in colour, 
the mixture is cooled down to below 30° C., the second lot 
of caustic soda is added, and last of all the rongalite. If 
finely powdered, this will soon dissolve. If preferred, it may 
be added in the form of a solution, using 60 grms. of water for 
this, and only. 50 grms. of water in the first stage of the mixing 
operation. 

Indigo may also be printed by the caustic and hydrosulphite method, 
but the older glucose caustic method is still largely employed. The 
cloth is first padded in a 20 per cent, solution of glucose, and dried 
at 50° C. It is then printed with the following mixture : 

Indigo, 20 per cent. 
Water 
British gum 
Caustic soda, 90° Tw. - 

100 grms. 
180 ,, 

550 

The British gum is mixed ^ith the water to a smooth cream, the 
indigo added, followed by the caustic liquor. Print, dry, steam 
for one minute in an air-free ager with moist steam. On issuing from 
the ager the pattern should show a yellow-brown colour. A bright 
yellow colour indicates over-ageing, with consequent loss in depth 
of colour. To complete oxidation, the goods are run straight into a 
cold bath containing 0*1 per cent, of sodium bichromate, well washed, 
and soaped hot. 

Goods printed with a paste containing rongalite or the starch glucose 
mixture, rapidly become unfit for use, so that it is imperative to 
steam them as soon as possible after printing. According to a recently 
patented process of I.G. Dyes, this difficulty may be obviated by the 
use of colloresin DK, a water-soluble derivative of cellulose. The 
vat dye paste is mixed in the unreduced form with a suitable 
colloresin thickening. After drying, the prints may be kept 
indefinitely without fear of deterioration. For fixing, the goods 
are padded with an alkaline solution of rongalite and immediately 
dried at a moderate temperature and steamed. The colloresin 
Ijecomes insoluble in the presence of an alkali, so that the dyestuff 
is firmly held during the padding process, without any fear of 
marking off. 
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Print Colour 

Vat dye paste ■ 250 grms. 

Solution salt 13 - - 20 

Water .... - 80 „ 

Starch thickening - 350 „ 

Glycerine - - - - - ry() „ 

Colloresin solution ■ 250 „ 

The starch thickening contains— 

Wheat starch - 100 grms. 

Water ... - - 880 ,, 

Ammonium sulphocyanide - - 20 ,, 

Rongalite developing bath - 

Rongalite - - - - 140 grms. 

Soda ash . - - - 65 

Water .... - 630 ,, 

Glycerine - - - - - KX) .. 
(ilaul)er’s salt - 65 

In order to avoid the extra process involved in padding the printed 

goods with rongalite, drying and steaming. they may be taken through 

a bath containing- 

Water .... ' 8(.M) grms. 

Gommon salt - 2(X) 

Prestabit oil 2 

Acetone .... - 20 ,, 

Caustic soda, 70® Tw. - - 90 ,, 

Just before use, 30 to 40 grms. of hydrosulphitc powder are added. 
From this the goods pass straight into a steam chest for 30 seconds at 
HO'" to 115® C. from which they run into a bath slightly acidulated 
with acetic acid, then oxidised with J grm. perborate per litre, washed 
and soaped. Small amounts of vat dyes may be added to the padding 
liquor, should it be desired to produce a tinted ground. The machine 
is shown in Fig. 1 on page 338. 

The Indigo so Is.—The Icuco compounds of the vat dyes, as formed 
by the reduction of the dyestuff by means of alkaline hydrosulphite, 
are very unstable in the presence of air. It is po.ssible, however, to 
add a stabilising chemical group, the resulting compounds being 
quite unaffected by atmospheric oxidation; under the influence of 
more energetic oxidising agents, the insoluble vat dye pigment is 
reformed, with the .same degree of fastness as that of the vat dyes 
produced in the usual manner. There are three different methods 
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by which these indigosols or Soledon colours may be applied in 
printing. 

(a) Chlorate method - 

Indigosol orange, 4R - 60 grms 

Glycerine ... - 50 

Solution salt B - 30 

Water ... - - 250 

Starch tragacanth - 450 ,, 
Ammonium sulphocyanide * - 30 

Sodium chlorate - - 20 

Ammonium vanadate, 1/T(XM) 100 J 7 

Ammonia, 25 per cent. - 10 >7 

A. Three-roller padding machine. 
B. Steaming chest. 
C. Iron container with steam jacket. 
D. Cover for steam heating. 
E. Perforated bottom, 
F. Perforated pipe for working steam. 
G. Steam conduit pipe. 
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Print, dry, steam five minutes at 95° C., and finish in a boiling soap. 
The printed goods may be kept for several days before steaming, 
should this be convenient. 

(^) Nitrite method. The goods are printed with a colour con¬ 
taining— 

Indigosol red, IIR 
Glycerine - 
Water 
Starch tragacanth 
Sodium nitrite 
Ammonia - 

90 grms. 

' r)0 „ 

- 3CK) 

otX) ,, 

50 .. 

- 10 .. 

dried, and passed into a l)ath containing 20 grms. suli)hiiric acid per 
litre at 65° C., washed and soaped. Some c'olours require a slight 
steaming before going into the acid bath, and in no case is 
it deleterious. 

(r) After-oxidation method. 
The indigosol is applied by means of a paste containing— 

Indigosol green, IB - - - 80 grms. 
Glycerine.50 ,, 
Water.370 
Starch tragacanth - - - 500 ,, 

Cirrus, I'Ferric chloride - - 30 \ 
(or sodium nitrite ) - 30 I . . 

Sulphuric acid, 168° Tw. 20 
oxidise in j Sodium chloride - - 20 j 0 C. 

\Water - - - . i(X)oj 

The Mordant Colours.—These colours have no affinity for the 
cellulose fibre, but have to be fixed with the help of a metallic oxide, 
applied either at the same time, or before the dyestutf. The mordant 
most commonly employed is chromium oxide, but aluminium and 
iron are also used. 

The print colour may contain— 

Alizarin blue, SR - 70 
Water. - 360 
Starch tragacanth - 500 
Chromium acetate, 32® Tw - - 70 
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Steam for one hour with not too dry steam, wash, and soap. During 
the steaming the chromium acetate gradually loses its acetic acid, 
and the chromium oxide as liberated combines with the dye to form 
the insoluble colour lake. Alizarin or turkey red requires a somewhat 
special treatment. The goods are first padded in a solution containing 
70 grms. turkey red oil and 2*5 grms. ammonia 2,5 per cent, per litre, 
and dried at 50"^ C. They must be printed as soon as they arc dry, 
otherwise a yellow discoloration may develop. The print paste for 
red contains— 

Alizarin, 20 per cent. - 150 grms. 

Starch tragacanth . . - . - .580 ., 

Aluminium sulphocyanide, d'w. - - 90 ., 

Calcium acetate, 1.5° Tw. - - 96 ,, 

Oxalate of tin, 25° Tw. - 84 

Dry, steam for one and a half hours, and fix in a bath containing 

10 grms. chalk per litre at 60° C. Finally 

bath containing— 

soap for half-hour in a 

Olive oil .soap .... 3 grms. 

Sodium stannate - - - - 015 ,, 

Water . . . . . KMX) 

The goods may alternatively be printed with the mordant, steamed 

and dyed up subsequently. The mordant print colour is composed of— 

Wheat starch 80 grms. 

British gum 50 ,, 

Water . . . . • 40 „ 

Aluminium acetate, 32° Tw. - 800 „ 

Castor oil - • 30 „ 

Steam and chalk as before. Great care must be taken to remove 
all the thickening before entering the dyebath. To ensure this, the 
chalk bath may be followed by a passage through diastafor or 
rapidase. To give a better shade, the goods may be padded in olein 
before printing. The dyeing is carried out by entering the goods into 
a bath of cold water containing the necessary amount of alizarin 
paste in suspension, and the temperature is gradually raised to 
60° C. Rinse, steam, and soap at 60° with 2 grms. soap and 0*2 grm. 

sodium stannate per litre. 
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The Naphthol Colours (Azotes).—As in dyeing, the azoics are 

formed by the union of a naphthol or naphthoic arid (Naphthol, AS) 

with a diazotised “ Fast Colour Base.” The goods may be padded 

with the naphthol, dried, and ))rinted with the thickened diazo base, 

or printed with the naphthol and the colour developed by padding 

in a solution of the diazo body. There arc also marketed a certain 

number of “ Rapid Fast Colours,” which are a stabilised mixture of 

the naphthol and diazo body. The colour is developed by an acid 

treatment after printing and steaming. 

(1) Naphthol Prepare Method.—The cloth is padded with a solution 

of the desired napluhol, and dried at not too high a temperature. 

The depth of the resulting print will depend on the concentration of 

the naphthol used in the padding liquor. The usual method of 

dissolving the naphthol is to .stir it with the requisite amounts of 

caustic soda liquor and turkey red oil, and then to add hot water, 

after which the .solution is diluted to the desired extent. It will be 

found that a more rapid .solution of the naphthol results by stirring 

the powder with methylated spirit and water before the addition of 

the caustic. The following are the quantities required : - 

Naphtlu)!. AS. AS. AS. AS. AS. AS. AS. AS. AS. AS. 
lU). RI,. sw. B(;. TR. (i. I). OL. K. 

.. 

Weight . 1() grins. Id U Id Id Id K) : 1 Id Id Id 
Alcohol . Id 24 Id 20 1 Id Id i Id : I ^d 16 Id 
Caustic, 7<5* I'w . d li c.(’s. S-5 1 0-2 ,'>•2 G-2 OT) d-2 5-2 6-2 
Cold water , j 21 2t d2 Id 1 1 22 32 1 32 1 1 24 16 24 

When solution has taken place, the naphthol is added to the required 

volume of water, to which has already l>ccn added 32 grms. of turkey 

red oil, and the following quantities of 76° Tw. caustic soda :— 

Napluhol. AS. AS. 
BO. 

AS. 
RL. 

AS. 
SVV. 

AS. 
i«... 

AS. 
TR. 

AS. ' AS. 1 AS. 
r.. j D. i OR. 

AS. 
E. 

j 13-.^) 

” 

, 1 j 
33 33 20 30 

Cilaubcr’s 
salt, 8 oz. 
per gal. 

13 a 14 5 14-.5 

1 ; 
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The fast colour salt is used at about four times the concentration 
of the naphthol pad. Thus if the naphthol pad contains 4 grms. per 
litre, the print paste would be made to contain— 

Fast colour salt - - * - 16 grms. 
Cold water - - • - - 34 ,, 
Tragacanth, 6/1000 - • - 50 ,, 

(The Fast Colour Salts are stabilised diazo preparations of the 
Fast Colour Bases.) 

After printing, the goods are given a short air passage to give time 
for complete coupling to take place, then washed well, first in cold 
water, followed by hot water, and finally a soaping with 5 grms. soap 
per litre at the boil. 

(2) printing on the Naphthol.—The naphthol solution is prepared 
as above, and stirred into starch tragacanth thickening containing 
the requisite amount of caustic soda and turkey red oil. After 
printing, the goods arc dried and passed into the solution of the 
Fast Colour salt, washed well, and soaped at the boil. 

(3) Rapid Fast Colours.—The print paste contains— 

Potassium chromate - - • 50 grms. 
Water 3(H) ,, 
Starch tragacanth - - ■ 5(K) ,, 

Just before use add Rapid Fast Colour, 150 grms. 
Print, dry, and steam for five rninutes. Devcloj) in - 

Acetic acid, 40 per cent. - - 35 grms. 
Glauber’s salt - - - - 75 ,, 
Water to • - - • KMK) 

Wash, soap at the boil. 
Aniline Black.—in the dyeing of aniline black, a v^iricty of 

catalysts may be employed, but for printing the most convenient 
is sodium carbonyl ferrocyanide, as it will stand drying up better 
than the more active catalysts, vanadium, iron or copper, without 
any danger of premature development of the black. 

The print paste contains— 

Aniline hydrochloride 05 grms. 
Aniline oil. - 10 
Sodium chlorate, 1/1 - 50 
Water. ■ 245 
Sodium carbonyl ferrocyanide, 1/1 ■ 160 
Tragacanth, 6/1000 - 500 „ 
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Print, dry carefully, and steam for two and a half minutes. Wash 
off, and soap at the boil. A bluer shade will be produced by a passage 
through a 1 per cent, solution of sodium bichromate before soaping. 

Discharge Printing.—The cloth to be discharged is first dyed a 
uniform shade all over and then a design printed on which will 
discharge the dyed colour. Another dyestuff, which will withstand 
the action of the discharging reagent, may be added to the print 
colour, thus producing a coloured in place of a white discharge. 

Discharges on Direct Colours.—^White discharge — 

British gum. 1/T 
Rongalite, 1/T - 
Soda ash ■ 
Water 

550 grms. 
400 ,, 

10 ,, 
40 ,, 

Print, dry, steam three to five minutes in air-free ager, and wash 
off in cold water. 

Coloured Dischargenone of the direct colours are very fas^ 
it is not economical to use expensive vat colours for the coloured 
ingredient. Basie dyes, however, arc quite suitable, l^se— 

Basic dyestuff 40 grms. 
Glycerine - - - - * 140 ' ,, 
Water . . . , - 140 „ 
Acetin - . - . - 60 ,, 
Starch tragacaiith - 350 ,, 

Tannin alcohol, 1/T - - 120 „ 
Rongalite powdered - - 150 ,, 

Print, dry, steam five minutes, and complete the fixation of the 
basic colour by a passage through 5 grms. tartar emetic in 1000 warm 
water. Rinse. 

Discharges o?i Basic Colours.—The cloth i.s padded with tannin and 
tartar emetic, dried, and printed with an alkaline paste which 
destroys the tannin and antimony mordant. The discharge paste 
contains— 

British gum, 1/1 - * - - 60 grms. 
Glycerine.- 2 ,, 
Caustic soda, 76° I’w. - - - 38 ,, 

Print on the mordanted cloth, dry thoroughly, steam with dry steam, 
and pass into 0*5 per cent, solution of sulphuric acid. Wash free 
from acid, and dye in the ordinary way with the desired basic dye, 
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To clear the whites, soap well after dyeing. Coloured discharges 
may be produced by the addition of a sulphur or vat colour and 
rongalite to the alkaline discharge paste. A suitable mixture is— 

Vat dye paste - 100 grms 
British gum, 1/I - 370 
Caustic soda, 76° Tw. - 250 ,, 
Rongalite - - - . - 100 ,, 
Kaolin, 1/1 - 150 
Sodium bisulphite - :io 

A half discharge can be obtained by printing on to the mordanted 
cloth a discharge of a mild alkaline character, which only partially 
destroys the mordant— 

British gum . . . . . :j(K) grins. 
Sodium carbonate .... 50 
Water.. BoO 

After-treatment is the same as for the white caustic discharge. 
Discharge Prints on Indigo.—Whilst the majority of the anthra- 

quinone vat colours are not very amenable to discharge processes, 
indigo may be discharged either white or coloured, by oxidising or 
reducing agents. Oxidation discharge— 

{d) Wheat starch - 100 grms 
Water . - - . - 360 „ 
Sodium chlcjrate, 1/1 - ■ 540 ,, 

(^) British gum, 1/1 ■ 300 ,, 
Tartaric ac id - 500 ,, 
Citric acid, 1 / I - - 200 ,, 

For use take 70 parts cz, 20 parts h, and 5 parts potassium ferro- 
cyanidc. Print on indigo dyed cloth, dry, steam five minutes at 
100° C., and wash off in 0*5 per cent, caustic soda solution, followed 
by boiling .soap. By using material which has been first dyed with 
indigo and afterwards with a naphthol, the indigo will be discharged 
leaving the naphthol colour for the design. 

Chromate Discharge.—The indigo dyed cloth is printed with— 

Starch tragacanth - - • • 70 grins. 
Potassium chromate - - - - 15 ,, 
Olein oil.•'5 ,, 
Water.25 ,, 



THE TEXTILE MANUFACTURER YEAR BOOK 345 

Dry, steam two minutes at 100” C., pass into a solution containing 
5 per cent, sulphuric acid and 5 per cent, oxalic acid at 60”. Wash 
till free from acid, and soap well. By replacing the water with a 
proportion of a rapid fast colour, a coloured discharge is produced. 

Reduction Discharge,—Reduction discharges with indigo arc 
produced by adding to a suitably thickened rongalite paste leucotrope 
W, the function of which is to combine with the reduced indigo to 
give a stable Icuco derivative which is soluble in alkali, but does not 
suffer reoxidation when exposed to the air. A small amount of 
anthraquinone is also added, to act as a catalyst during the steaming. 

Gum arabic, 1/1 - 600 

Zinc oxide paste, 1/I - 200 
Anthraquinone, 30 per ( ( ut. - 40 
Leucotnipe W - - - . - 80 
Rongalite - - - - - - 80 

The printed goods are dried and steamed as quickly as possible in 
an air-free ager at 105” C. for three minutes, and washed for twenty 
seconds in a solution containing 2 c.c. caustic soda of 76” Tw. per litre 
at the boil, after which they are rinsed in cold water and wtU soaped. 

For the discharging of vat colours, a higher proportion of the active 
ingredients is required, and it is also better to pad the dyed cloth 
before printing with a 1*5 per cent, solution of leucotrope W. The 
print paste contains— 

British gum, 11 
Rongalite, 1/1 - 
Leucotrope W 
Glycerine - 
Caustic, 90° Tw. 

.*100 grms. 
300 ,, 
150 „ 
50 ,, 

200 ,, 

Steam three minutes, rinse in warm water, and soap at the boil 
for half an hour. 

Discharges on Aforda7it Colours.—This style of printing is mainly 
of importance in connection with turkey red. Reduction methods 
have practically displaced the older methods of oxidation discharges, 
with which there is always a grave danger of tendering through 
production of oxycellulosc. White discharge— 

Gum arabic, 1/I 
Brown dextrin - 
Rongalite - 
Caustic soda, 90° Tw, 

100 grms. 
130 „ 
150 „ 
600 „ 
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Warm to 50” C., ami stir till dissolved; cool and add 20 grms. 
bisulphite liquor. Print, dry, steam at 102”, wash and soap at 60°. 
For coloured discharges, the following modification of the above 
may be employed— 

Vat dye paste .... 15 grms. 
Wheat starch .... - 80 ,. 
Water. ■ 200 ,, 

China clay ,1,1- - 150 ,, 
Rongalite - . - - - - 250 ,, 
Caustic soda, 76'' Tw. - 170 

Discharges on Naphthol Colours,—These are not susceptible to 
oxidation, but with the exception of those derived from Naphthol, 
AS.BR and AS.G are easily discharged by nduction. 

White discharge— 

Starch tragacanth - 500 grms. 
Rongalite - - - . - ’ 400 ,, 
Anthraquinone paste, 30 per cent. * 50 ,, 
Water. - 50 ,, 

Coloured Discharge with Basic J'tyes- 

Basic dye. 10 grms. 
Acetin .... 50 ,, 

Water. - „ 
Gum arabic, 1/1 - 220 ,, 

Boil till dissolved, cool, and add — 

Rongalite ----- - 250 grms. 
Aniline oil .... - 100 
Tannin alcohol, 1'1 - - 270 ,, 

Print, dry, steam, and fix the basic colour in tartar eiiietic. 
Coloured Discharge with Vat Dyes 

Vat dye paste - - - - 1(K) grms. 
Starch tragacanth ■ 400 ,, 
Anthraquinone, 30 per cent 50 ,, 
Glycerine - . - - - - 50 ,, 
Rongalite. - 250 „ 
Potassium carbonate • - 150 

Resist Printing.—The goods are printed with a design which, 
on subsequently dyeing or padding, ( ompletely resists absorption or 
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development of the dyestuff on the printed design. The process is 
mainly of importance in connection with vat colours and aniline 
black) as this cannot be discharged. 

Resist for Vat Colours— 

Wheat starch .... - 100 grms. 
Water. - 280 „ 
Gum arabic, 1/1 - idO „ 
Copper sulphate - 140 ,, 
Lead nitrate .... - 100 „ 
Lead sulphate paste, 60 per ct-nt. - 220 „ 
Lead acetate .... - 00 ,, 

Print, dry well, and dye in open width or on the padding mangle. 
After dyeing, wash well in hot water, and finally soap. Should 

the discharge pattern not be a clear white. it may be necessary to 
remove the remaining traces of coloured metallic compounds by 

treating with chemic followed bv warm dilute hydrochloric acid. 
Coloured vat dye resist — 

Vat dye paste .... - 1(K) grms. 
Hydrosulphite ■ - b‘10 
Glucose, 1/1 .... - 260 ,, 
Ferrous suljdiate • 80 
Stannous chloride - r>o 
Gum arabic, 1/1 - 380 

Print, dry, and pass into a 5 per cent, solution of caustic soda jit 
80° C., wash off and soap at the boil. 

Resists with Aniline Black cloth is 
given on page 348, dried, and printed with 

padded with the mixture 

Potassium sulphite, Tw. - 3(M) grms. 

Zinc oxide, 1/1 - - - - - 100 ,, 
Sodium acetate . . - - - 100 ,, 

British gum, 11 - .")00 

Steam for three minutes in the rapid ager to dev.dop the black 
wash off, and soap at the boil. 

Coloured Resist with Vat Colours— 

Vat dye paste .... BX) grms. 

Rongalite. - 80 ,, 
Alkaline starch, British gum ■ 300 „ 
Gum dextrin .... - 400 ,, 
Glucose, 1/1 ■ 120 
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Print, dry carefully, steam two minutes at 98° to 100° C., and 

finish off in a solution of 5 grms. sodium bichromate per litre at 

60°. Wash and soap at the boil. 

Coloured Resists with Napkthol Colours.—The cloth is padded with 

the aniline black liquor, dried carefully, and printed with— 

Naphthol AS - 40 grms. 

Alcohol 40 „ 

Caustic soda, 70'^ 'I'w. 16 ,, 

Water. 60 „ 

When dissolved, stir into— 

Starch tragacanth . . . .500 grms. 

Water. 40 „ 

Olein oil ----- - 40 ,, 

Zinc oxide, 1/1 - 150 

Caustic, IM)” Tw. . . . . 120 

After printing, dry again carefully, steam for three minutes to 

develop the black, and develop the naphthol in a solution containing 

from 80 to 100 parts per 1000 of the appropriate fast colour salt. 

Give a short airing, rinse thoroughly, and soap at the boil. 

Coloured Resists ivith hidigosols.—The print ( olour contains— 

Indigosol dyestuff . . . . 50 grms. 

Glycerine . 50 ,, 

Water. 335 ,, 

Starch tragacanih . - . . 450 

Ammonium oxalate - - - - 40 ,, 

Ammonia, 25 per cent. 10 ,, 

Potassium sulphite, 90° Tw. 40 ,, 

Sodium acetate - - - - - 25 ,, 

Print, dry, steam in the rapid ager for five minutes, and develop 

as before. In place of a fast colour salt, a fast colour base may l>c 

diazotised as follows :— 

Fast scarlet TR base 20 grms. 

Water. 400 ,, 

Hydrochloric acid, 32° Tw. 20 ,, 

Sodium nitrite, 20 per cent. 48 „ 

After twenty minutes, add— 

Sodium acetate, 30 per cent. 55 grms. 

Acetic acid, 40 per cent. 20 ,, 

Water to make - - - - . HMiO ,, 
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Conversion Style,—Pad the cloth in a solution containing 40 grms. 

naphthol AS, D per litre, dry and develop in 

per litre. Wash, dry, and pad in— 
scarlet GG salt, 50 grms. 

Indigosol, 0 - • - - 35 grms. 
Water - . . . . - 800 
Tragacanth, 65/1000 - - 'W ,, 

Ammonium sulphocyanide 7*5 ,, 

Sodium chlorate 6 „ 
Ammonium vanadate. 1 I (MM) 25 ,, 
Water to make - - - - - KKM) 

Prhtt on IVkite Discharge Pesi\f 

British gum, 1 /1 - 400 grins. 

Rongalitc, 2/1 - - - - - 260 

Zinc oxide, 1/1 - - PH) ,, 

Potassium carbonate - - PM) ,, 

Leucotrope W - - - 50 ,, 

Anthraquinone, 30 per (cut. 

Water. 

- 40 ,, 

■ -">0 „ 

Red Resist— 

British gum, 1/1 - • - 500 grms. 

Sodium acetate - - 30 ,, 

Sodium thiosulphaO' - - -00 

Water. - 270 

Dry carefully, steam five minutes in the 1 

on the following blue resist: — 

rapid ager, dry, and print 

British gum, 1/1 - 500 grms. 

Rongalite, 1/1 • - 200 ,, 

Potassium carbonate - - PH) ,, 
Anthraquinone, 30 per cent. - ,> 
Water. ’ ,, 

Dry carefully, steam three minutes in the air-free ager, pass into a 

dilute solution of sodium bichromate to rcoxidise the indigo, wash 

well, and finish off in boiling soap. 

28 
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THE APPLICATION OF DYESTUFFS TO COTTON 
AND RAYON MATERIALS 

Machinery Used in Dyeing.—(«) Cotton wool is dyed on the 

pack system in machines of the Obermcyer type. The material is 

tightly packed in a perforated metal basket, round a central perforated 

cylinder. The dye-liquor is forced by means of a centrifugal pump 

into the central cylinder. It passes through the cotton into an outer 

tank, in which is located a coil of steam-pipes for heating. It is 

drawn from the outer tank by the pump, and returned to the central 

cylinder. 

(^) Cops and cheeses, wound on perforated paper tubes, are fixed 

on to perforated metal skewers, the bases of which communicate with 

the interior of a hollow metal cylinder. The cylinder is immersed 

in a suitable tank, and the dye-liquor circulated through the material 

by means of a centrifugal pump. After dyeing and washing, surplus 

moisture is removed V)y connecting the cylinder to an evacuated 

receiver. 

(^■) Yam in the hank is dyed suspended on sticks in a “ dyebeck/^ 

a wooden box carrying a perforated steam-pipe along the bottom. 

It may be lined with monel metal or copper. The beck is of such a 

width as to carry conveniently sticks holding two hanks side by side, 

and of such a length as to accommodate from 10 to 100 lbs. of yarn. 

Apparatus for dyeing hanks mechanically may be divided into two 

cla.sses. Either the liquor is moved through the hanks, as in the 

Hussong and Lonclose Engineering Company’s machines, or the 

hanks are moved through the liquor. Representatives of this type 

are the Clauder Weldon and the more recent Gerber machines. 

(ef) Warps are dyed most commonly on a warp dyeing machine. 

This consists of a number of boxes fitted with rollers top and bottom, 

and squeeze rollers between each two boxes. The first box may 

contain boiling caustic soda for .scouring the yarn, followed by one 

or two wash boxes supplied with cold water. The dyeing boxes 

proper are fed continuously with a solution of dyestuff of such a 

strength as to maintain the concentration of the dyestuff in the box. 

In order to obtain level dyeings, it is necessary to pass the warps 

several times backwards and forwards through the machine. Warps 

may also be dyed on the beam, a hollow, p>erforated cylinder through 

which the dye-liquor is forced, similarly to the method employed 

in dyeing cops or cheeses. 

(e) Cotton piece goods are usually dyed in the open width on a 

“ or “ jig.” The body of the jig is a conical box with 

parallel ends, the width of the cloth to be dyed. It carries two loose 
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rollers near the narrow bottom, and two more near the top. Above 
the box are mounted larger power-driven rollers, so placed that either 
one or the other is driven at will, or both may run “ free.** The 
cloth (100 lbs. or less) is wound on to one roller, and the loose end, 
threaded outside the four small rollers, fastened to the other roller. 
The box is charged with the requisite amount of dye-liquor, and the 
cloth wound back and forth from one large roller to the other until 
dyeing is complete. The cloth is removed by being wound up on 
a ‘i batch roller,” a light wooden roller with iron axes resting on 
iron arms sloping up in such a manner that the “ batch ” rests on 
the jig roller, and the cloth is wound up on to the batch roller by 
frictional contact with the driven jig roller. When large quantities 
of cloth are required to be dyed to the same pale or medium shade, 
the operation is performed on a padding mangle. The cloth is 
drawn under rollers in a small box, through one nip of a 3-bowl 
mangle, down through the liquor again, and finally through the 
second nip, to plaited down behind the machine. Dyestuff 
solution of a suitable strength is supplied continuously to the 
mangle box. 

(/) Cotton and rayon mixture cloths and pure rayon cloths are 
too fragile to withstand the rough usage and tension of a jig. They 
must be dyed, either open or in the rope form, sewn into an endless 
band on a winch machine. The winch is a large open bobbin driven 
slowly above a dye-box with smooth sloping sides. The bulk of the 
material is thus always lying in the liquor, free from tension. The 
steam-pipe for treating the liquor is placed behind a perforated 
partition at one end of the dye-box. After dyeing, surplus moisture 
is removed cither by drawing the fabric over a suction box or by 
hydro-extracting. 

Classification of Dyestuffs 

I. Direct Dyes arc soluble in water. The material is treated 
with the aqueous solution of the dyestuff at or near the boil. Pale 
shades require no addition to the dye-bath, but in the case of medium 
and dark shades from 10 to 20 per cent, of common salt or Glauber*s 
salt is added. To facilitate the production of level shades small 
additions of soap, sodium carbonate, or sodium phosphate may be 
added. 

The fastness of many direct dyes is improved by an after-treatment 
with metallic salts, formaldehyde, or diazotisation and development. 

(a'l After-treatment with metallic salts. After dyeing the material 
is heated to 60° C, in a fresh bath containing 1 to 3 per cent, of copper 
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sulphate and 3 per cent, of acetic acid (40 per cent.). This gives 
increased fastness to light. The shade is frequently dulled. 

(^) The material is treated in a fresh bath with 1 to 3 per cent, 
of sodium bichromate and 3 per cent, of acetic acid to give increased 
fastness to washing. 

(6*) The copper sulphate and sodium bichromate are applied 
together to give increased fastne.ss both to light and washing. 

(d) Chromium fluoride and acetic acid applied as above also gives 
increased fastness to washing. 

(e) After-treatment with formaldehyde. Certain blues and blacks 
gain considerably in fastness to wa.shing by working the dyed cotton 
in 3 per cent, formaldehyde (or the weight of the cotton) at 70° C. 
for half an hour. 

{/) Diazotising and developing. I^yestuffs containing an, 
amino group, as auxochroine, are first dyed in the ordinary manner 
for direct dyes, washed, and worked for fifteen minutes in 2 per cent, 
sodium nitrite and 4 per cent, hydrochloric acid as cold as possible, 
washed, and entered at once into a cold developing bath containing 
an amine or phenol with a sufficiency of alkali to bring the 
‘‘developer” into solution. The chiefly used developers are: 
Alpha and beta-naphthol, meta-phenylene and tolulene diamine, 
amino-naphthol, resorcin, amino - diphenylamine, and certain 
naphthol sulphonic acids. Primalino (with beta-naphthol) and 
chlorazol black BH with phenylene diamine are two of the most 
important developed colours. 

(^) A variant of this proce.ss is that known as Coupluig. The 
cotton is dyed as usual and then worked in a cold solution of a 
diazotised amine, para-nitranilin being tht? ” coupler ” most usually 
employed. A stable form of diazotised para-nitranilin can be bought 
under the name of nitrazol, azophor red, or nitrosamine red. 

In general, the direct dyes are capable of giving fairly bright and 
full shades on cotton, none of which are at all fast to hot water, and 
still less .so to a washing with soap. Some few are fast to light and 
chlorine. 

II. Basic Dyes.—Cotton has very little affinity for basic dyes; 
consequently they can only be applied to cotton which has been 
previously impregnated with a metallic mordant. The cotton is 
entered into a bath at 80° C. containing from 1 to 5 per cent, of tannic 
acid and worked till cold. It is then evenly wrung out or squeezed 
and entered without washing into a fixing bath containing from 
1 to 2*5 per cent, of tartar emetic, or antimony fluoride, or oxalate. 
It is then washed and entered into a bath containing 5 per cent, of 
acetic acid, to which a .solution of the basic dye is added gradually, 
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to ensure level shades. Finally the temperature is slowly raised 
to 80° C. (only to 60° C. in the case of Auramine), or until the dye- 
liquor is completely exhausted. 

The basic dyes yield some of the brightest colours known, but 
in general are very fugitive to light, though fairly fast to washing. 

Brighter, though more fugitive, shades can be obtained by padding 
the material in a solution of turkey red oil, drying, and fixing in 
aluminium acetate. 

Direct dyes act as weak mordants for basic colours. The direct 
dyed material is entered into a cold acetic acid bath, to which is 
gradually added the solution of basic dye. This “ topping ” process 
is only employed where a little extra brightness is desired. The 
results are not at all fast. 

III. Sulphur Colours.--These dyes are marketed as dark coloured 
powders, insoluble in water. To get them into solution they are 
boiled with equal weights of soda ash and sodium sulphide and a 
little water. The solution thus obtained is added to the dye-bath 
through a sieve, and the material dyed at the boil w’*h the addition 
of from 30 to 100 per cent, of common salt. Copper-lined vessels 
or copper pipes must be avoided. As the dye-liquor oxidises very 
readily, with consequent deposition of insoluble colouring matter, 
it is better to dye hanks on bent iron rods, so that they hang entirely 
below the surface of the liquor. 

The fastness to light of many of the sulphur colours is consider¬ 
ably improved by an after-treatment with sodium bichromate and 
acetic acid. This after-treatment also avoids to a considerable extent 
the danger of subsequent tendering, a btult which is liable to develop 
only after the dyed goods have lain for some months in store. The 
tendering is due to the slow formation of sulphuric acid. A final 
treatment in a bath of sodium acetate or sodium carbonate is said to 
be a preventive, but has not proved to be universally successful. 
The shades given by sulphur colours arc none of them very bright, 
but all are extremely fa.st to washing, and usually to light as well. 
They are not fast to bleaching (hypochlorites). 

The sulphide dyes arc distinguished commercially by such names 
as Sulphur, Sulphurol, Thiogene, Thionol, Thioxine, Cross-dye, Im- 
medial, Katigen, Kryogen, Pyrogen, Pyrol, Rexol, Eclipse, Vidal, 
and Auronal. 

IV. Vat Dyes .—The vat dyes are sold commercially cither as 
insoluble powders or in the paste form, containing usually about 
10 per cent, of colouring matter in a very finely divided form. Until 
recently indigo was the only vat dye known, but there are now many 
derivatives of indigo available, verging in shade from scarlet to 
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violtt and deep blue. Like indigo itself they are brought into solution 
by reduction with caustic soda and sodium hydrosulphite. Dyeing 
takes place at the ordinary temperature. When complete, the goods 
are squeezed evenly and exposed to the air, whereby the residual 
hydrosulphite is destroyed and the leuco compound of the dyestuff 
oxidised back to the original insoluble pigment. The operation is 
completed by a treatment with boiling soap. 

The vat dyes derived from anthraquinonc are applied in a similar 
manner, except that they require a higher proportion of caustic soda, 
and are usually dyed at an elevated temperature, up to 80® C. 
Similar precautions have to be taken, as in the case of sulphur colours, 
to prevent undue access of air with consequent unlevcl or bronzy 
dyeings. The anthraquinonc vat colours are as a rule considerably 
faster than the indigoid colours, both to light, washing, and chlorine. 
Some of the vat dyes may now be obtained as soluble stabilised leuco 
compounds, which are applied just like direct colours, and fixed 
by a subsequent mild oxidation with ferric chloride or acidified 
sodium nitrite. The indigo derivatives are known as Indigosols, 
tKo.se from anthraquinonc as Soledon colours. 

V. Azoic Colours.—These are insoluble azo dyes formed on the 
fibre by impregnation with a phenol, followed by treatment with a 
suitable diazotised amine. Practically the only phenolic body 
employed is beta-naphthol and certain naphthol carboxylic acids and 
their derivatives. The forerunner of this process was “ Para Red.*’ 
Cotton is padded in an alkalin resolution of beta-naphthol (2*5 grams) 
per litre, together with the necessary amount of caustic soda and 
about three times its weight of turkey red oil. The goods are dried as 
rapidly as possible in absence of light (which causes brown stains), 
cooled, and pa.ssed into a solution of diazotised para-nitraniline, 
made faintly alkaline by the addition of sodium acetate. The 
formation of the red colour is instantaneous. A final hot soaping 
is required to remove loosely combined colouring matter. Much 
superior both in fastness and in brightness of shade arc the dyeings 
made with naphthol AS (beta-oxynaphthoic acid) and its derivatives, 
which are characterised by two more letters in their designation. 
These “ naphthols ” are all to a certain extent substantive to cotton, 
so that it is not necessary to fix them by drying, as in the case of 
beta-naphthol itself. A great number of “developers” are also 
available with which they may be coupled, which are known as 
fast colour bases. Fast colour salts are the corresponding ready¬ 
made di azo-compounds. 

VI. Oxidation Colours.—The only important member of this 
series is aniline bla(*k. “ Dyed black,” which is applicable only 
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to cotton yarn, is produced by entering the hanks into a cold bath 
containing 3 per cent, of aniline, with sufficient hydrochloric and 
sulphuric acid to bring it into solution, and 6 per cent, of sodium 
bichromate. The yarn is turned constantly whilst the mixture is 
brought slt)wly to the boil, and the bronzy black thus produced, 
steamed and finally soaped. Yarn dyed in this way is not tendered, 
but inevitably rubs somewhat. Piece goods are dyed with an ** Aged 
Black.” The cotton is padded with a cold solution containing al)OUt 
16 per cent, of aniline, partly free, partly as hydrochloride, sodium 
chlorate, and an oxygen carrier such as copper sulphate, ferric 
sulphate, sodium ferrocyanide (prussiate black) or ammonium 
vanadates. The goods are dried and passed slowly through a closed 
chamber at about 65° C., when a greenish black is rapidly developed. 
The full shade is developed by a subsequent treatment in a cold bath 
of 3 per cent, sodium bichromate, which at the .same time renders the 
black ungreenable. There is a risk of tendering by this process. 

The shade may be modified by the addition of small amounts of 
other amines to the aniline. Artho-toluidine gives a browner tone, 
paraphenylcne diamine a deeper bluish black (and also more rapid 
ageing), ortho-amido-phenol or para-amino-diphcnylaminc a greenish 
tone. The tone of the pure aniline black can also be modified by 
small additions of acid or alkali to the chrome bath. Acetic acid 
gives a greener shade, whilst .sodium carbonate or a little free aniline 
gives a redder tone. 

VII. Metallic Dyes .—Iron buff is produced by precipitating 
hydrated ferric oxide in the fibre. The cotton is padded in a solution 
of ferric chloride or sulphate and passed into a boiling bath of sodium 
c;arbonate or hydroxide. More level shades are obtained by first 
bottoming the cotton with tannic acid. The iron black is treated 
with an oxidising agent, which destroys the tannin and leaves the 
iron oxide intact. Admixture of a chromium salt with the iron salt, 
and fixation in sodium silicate, gives the shade of mineral khaki. 
Iron buff is very fast to light and wa.shing, but is rapidly removed 
by weak acids. On treatment with acidified sodium ferrocyanide 
it is converted into prussian blue. This colour is fa.st to light and 
acids, but not to alkalies. 

Chrome yellow is produced on cotton by padding with lead acetate, 
drying,’ and passing into a solution of sodium bichromate. It is 
converted into chrome orange by boiling with lime water. These 
two colours, although extremely fast, are no longer much used on 
account of the danger of lead poisoning both to the dyers and wearers 
of the material. 

Rayon.—Regenerated cellulose (viscose and cuprammonium) is 
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dyed similarly to cotton. On account of the greater affinity 
for dyestuffs in general, more difficulty is experienced in obtaining 
level shades. Unequal degrees of affinity are exhibited by different 
brands of silk, and even in batches of the same quality. This defect 
is avoided to some extent by careful grading of qualities on the part 
of the rayon manufacturers. British Dyestuffs Corporation have also 
contributed to the solution of the problem of unlevel dyeing rayons 
by marketing a range of direct dyes under the name of the Icyl 
colours, which have the valuable property of dyeing level shades 
on rayons of normally diverse character. C. M. Whittaker, of 
Messrs Courtaulds, has recently publi.shed some very valuable 
work on this subject. He has found that direct cotton dyes can be 
classified by their power of dyeing viscose at different temperatures. 
Those dyestuffs which dye a full shade from a cold bath are those 
which tend to accentuate unleveincss in the yarn. Dyestuffs which 
dye viscose most readily at a high temperature only are characterised 
by their level dyeing qualities. 

The Dyeing of Cellulose Acetate Silks.—This material is 
absolutely unaffected by the great majority of direct cotton dyestuffs. 
Sulphur and vat dyes cannot be used, as the alkaline native of the 
dye-bath rapidlysaponifies the acetyl group, with consequent regenera¬ 
tion of cellulose. The deacetylated fibre can be dyed in this condition, 
but parallel with the attack on the acetyl group goes a proportional 
destruction of lustre. Cellulose acetate can be dyed from an acetic 
acid solution with basic (olours, but the shades obtained, though 
bright and full, are very sensitive both to light and wa.shing. 
Professor Arthur Cireen was the first to work out a class of dyestuffs 
giving fast shades on cellulose acetate. Insoluble strongly coloured 
iKxlies were converted into soluble omega-sulphonic acids, which 
in the dyc-bath slowly revert to the insoluble form. The particles 
of insoluble pigment arc liberated in a fine, colloidal state of division, 
in which form they are capable of being absorbed by the acetate fibre 
and firmly fixed. This class of colour, the lonamines, has now, 
however, been superseded by colloidal dispersions of insoluble 
pigments in sulphonated oil. The only lonamine still in use is that 
for producing a black, by diazotising and developing after dyeing 
in the normal manner. The insoluble colloidal colour dispersions 
made by the Celane.se Company under the name of the S.R.A. 
colours were amongst the earliest introduced. They are applied 
from a soap bath, the temperature of which should not exceed 75® C. 
All the more important dyestuff firms now market similar 
products, sold under the names of Duranol, Celatcne, Setacyl, 
Cibacete, etc. 
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IDENTIFICATION OF TEXTILE FIBRES 

By J. M. Preston 

Although an enormous voluffte of work has been published upon 
this subject, it can be divided up into relatively few categories: 
the chemical, the physical, the morphological or microscopical 
api>earance, the ultramicroscopical, and those depending on 
polarised light and ultra violet light. It is not proposed, however, 
to say more than a few words about any but the first two of these, 
as the others either require special apparatus or technique. Taking 
the above list in the reverse order: ultra violet light has been pro¬ 
posed for the identification of rayons and vegetable fibres, but is 
unreliable; however, it is very useful for showing the presence of 
foreign matter. The ultramicroscope has been used with some 
success to distinguish amongst the natural and artificial silks, yet 
its technique is too difficult for general application. Whilst polarised 
light in conjunction with the microscope has proved both useful 
and reliable in investigating textile fibres, yet it supplements rather 
than replaces observations on the morphology or form of the fibre, 
of which last the cross section is especially important. Lastly, 
physical and chemical tests arc comparatively simple to execute, and 
in many cases are capable of identifying the fibres quite accurately, 
in others, however, such as distinguishing between viscose and 
cuprammonium rayons, testing for inerccrisation and identifying 
the constituents of a mixed yarn, these tests should be used in 
conjunction with the microscope. 

(a) Burning Test.—This is simply carried out by igniting a 
small portion of the fibres, allowing them to burn for a few moments 
and then blowing them out. The charred stump should be smelled, 
and the odour (if any) noted, as this gives a valuable method of 
distinguishing the animal fibres. It should also be observed whether 
or not there is any ash or residue (7//c^e note 8). 

(S) Staple Test .—This test is made by untwi.sting the fibres in 
a yam, when it will be seen whether they are staple fibres or con¬ 
tinuous filaments note 7). 

(c) Twist Test (Nodder).—This test must be carried out on the 
individual fibres of the yarn and not on the yarn itself. It depends 
on the direction of the spirals in the fibre, which are arranged like 
a spiral spring; in some fibres they are left-handed, and in others 
right-handed. When a fibre is wetted the fibre spirals uncoil 
slightly and coil up again on drying, and the direction of the twisting 
that takes place depends on the direction of the spiral in the fibre. 
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Thus the test is carried out by taking the fibre and holding the free 
end towards the observer; the direction of rotation of this end as the 
fibre dries is found to be either clock or anti-clockwise, depending 
on the fibre in question. 

((/) Elongation Test.—If the behaviour of fibres on breaking 
them is observed, it will be found that some stretch or elongate to 
a considerable extent (20-30 per cent.) before breaking, whilst others 
break with scarcely any elongation at all. 

(e) Herzberg Solution.—The fibres arc treated with the solution 
and the colour is noted. The solution is made as follows:— 

(a) 20 grms. zinc chloride are dissolved in 10 c.c. water. 
(if) 2T grms. potassium iodide I i- i i • i- 
' , .'^j. >are dissolved in 5 c.c. water. 

0-1 grm. iodine J 
Mix the two solutions, leave to settle, filter, and add a fragment of 
iodine. Store away from the light. 

(/) Glacial Acetic Acid is found to dissolve acetate rayon in 
the cold, but no other fibre. 

(^) Sodium Plumbite.—This reagent can be used to demonstrate 
the presence of sulphur in a fibre by placing them in contact and 
warming gently. The solution is made as follows:— 

To a 10 per cent, solution of lead acetate add 20 per cent, caustic 
soda solution till the precipitate which forms just dissolves on 
heating. 

(A) Diphenylamine.—This substance is capable of giving an 
intense blue colour with nitro groups, and its use in the present 
instance depends on its ability to detect traces of nitro groups in 
nitro rayon that have not been entirely removed during denitration. 
The reagent is dissolved in concentrated sulphuric acid to a 1 per 
cent, solution. It is used cold. 

Special Tests. 
(1) Phloroglucinol.—When the fibres are moistened first with a 

10 per cent, solution of phloroglucinol in alcohol and then with c'on- 
centrated hydrochloric acid, lignified fibres give a deep crimson colour. 

(2) Copper Xanthate Reaction (Wagner).—In this, use is 
made of the intense yellow colour of copper xanthate, the reaction 
being sufficiently sensitive to detect the minute traces of copper 
which are left in cuprammonium rayon. The procedure is to ash 
3-5 grms. of the rayon in a platinum crucible; this is then dissolved 
in hydrochloric acid and boiled. Ammonia is added in slight excess 
to precipitate the hydroxides of iron and aluminium which are 
filtered off. The filtrate is concentrated to 5 c.c., and a drop of a 
5 per cent, solution of potassium xanthate is added. 
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(3) Differential Dyeing^ Test.—This test utilises the different 
dyeing properties of viscose and cuprammonium rayons; the two 
fibres are dyed simultaneously in a dye bath containing a red and 
a blue dye, the blue is preferentially absorbed by the cuprammonium, 
and the red by the viscose. The method is as follows:— 

15 c.c. pelican ink No. 4001 (Gunther Wagner). 
20 c.c. h per cent, solution of eosin extia (I. G. Farb). 
65 c.c. water. 

The rayons under examination are worked in this bath for 
5 minutes at room temperature. They are then thoroughly washed 
and dried. 

(4) Hydrogen Sulphide Test (Bureau of Standards).—This 
test depends on the presence of traces of sulphur compounds in 
viscose rayon, therefore sulphur compounds from dyestuffs (if any) 
must be w’ashed out as well as possible before making the test. These 
sulphur compounds are decomposed by prolonged boiling with acids 
into hydrogen sulphide, and this latter is detected by passing the 
evolved gases through lead acetate paper, which is blackened by it. 
The test is carried out on 5 grms. of the rayon, which is placed in a 
special “ diaphragm flask (this is designed so that it can be 
perfectly covered by a lead acetate paper, and prevents any gases 
escaping without first passing through the paper). The mouth of 
the flask is covered with a filter paper, previously soaked in 10 per 
cent, lead acetate solution, and made air-tight with rubber bands. 
The rayon had been covered with 100 c.c. of water, and the flask was 
then heated for 4 hours on a gently boiling water bath, then another 
100 c.c. water plus 3 c.c. glacial acetic acid were added, and again 
heated for 4 hours; at the end of this period 100 c.c. water, 3 c.c. 
glacial acetic acid, and 3 c.c. concentrated sulphuric acid were 
poured over the rayon and heated on the water bath as before. A 
black or brown coloration of the filter paper indicates viscose. 

(5) Mercerisation Test (MendelI).—This test uses the increased 
affinity of merceri.sed cotton for direct dyestuffs. Mercerised and 
unmerceri.sed materials are treated by diluting 320 c.c. of 1,600 
sp. gr. sulphuric acid with 260 c.c. of 40 per cent formaldehyde. 
The samples are treated in this solution for 2 minutes at room 
temperature, washed, and neutralised with hot dilute .sodium car¬ 
bonate and then dyed with Chlorazol sky blue G. W. The 
mercerised material shows a much darker colour under these 
conditions. 

(6) Ozycellulose Test (Rhodes).—This test depends on the 
ability of oxycellulose to reduce mercuric potassium iodide solution 
to metallic mercury, which shows up as a dark .stain on the yarn or 
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fabric. The reagent can be used on rayons as well as vegetable 
fibres. The solution is made up by dissolving:— 

100 grms. mercuric iodide ) 
80 grms. potassium iodide J 

in 500 c.c. water, and to this is added 
5000 c.c. 3N caustic soda. 

Allow to stand over night and filter through glass wool. 
After removing starch or other foreign matter, test samples are 

boiled for 1 minute in the solution, then rinsed in warm 1 per cent, 
potassium iodide solution, and finally washed in water. Over¬ 

bleached or tendered material .shows up darker than normal. 
(7) Note on Staple Test.—In the case of cuprammonium and 

viscose rayons, although these are usually in the form of continuous 
filaments, they may also be met with cut up into short lengths and 

.spun in the form of staple fibre. 
(8) Note on Burning Test.—In the case of weighted silk, the 

fibres will only burn with difficulty, and will leave behind a mineral 

skeleton which does not shrivel up as does the pure material. 
(9) Note on Modified Acetate.—In order to obtain solid effects 

when dyeing mixed fabrics and for printed goods, acetate rayons 
are partially hydrolysed. When in this state they only partially 

dissolve in acetic acid. The Burning Test, however, will still be 
found to work if conducted very ( arefully—the fibre must be heated 
without actually igniting it. 
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JUTE 

By T. \VooDHoiT8K and A. Brand 

Consumption of Jute.—The prcKont annual consumption of jute 
approximates to Oj million bales of 400 lbs. each, or, say, IJ million 
tons. 

For purposes of comparison, 3*67 bales per acre are taken to 
constitute a 100 per cent. crop. Durinjj the past eleven sea.sons the 
crop has varied from 0()*7 per cent, in 1920-21 to 95*2 per cent, in 
1918-19. The highest, lowe.st, and average figures are given in 
the following table. 

Jute Consumption 

Season. Acres 
Sown. 

Number WeiKht iii 
of Bates. Tons. 

Bales 
per .\cre. 

Percentage 
Crop. 

Highest 2,600,382 8,501,258 ! 1,518,082 3*40 95*2 
Average 1 2,493,291 7,478,192 1 1,335,391 2-98 83-5 
Lowest 2,502,273 6,962,192 1 1,064,677 

1 
2*38 66-7 

Classification of Jute Fibres.—It is possible to classify the 
many different qualities into nine groups, five of primary importance, 
and four of a secondary chaiacter. The first five arc Scrajg^nge, 
Naraingunge, Uttarya, Daisec, and Dowrah ; the other four are 
Bimlipatam, Chittagong, Dacca, and Tossa. Particular samples 
may differ greatly from the characteristic descriptions which follow, 
but this is due to the large area cultivated, together with climatic 
conditions and differences in methods of cultivation and subsequent 
operations. In general, the fibres agree with the characteristics 
embodied in the table on the next page. 

Chittagong is similar in all general characteristics to Naraingunje. 
Dacca is also similar to Naraingunje, but is usually more cleanly 
prepared and almost entirely free from objectionable root ends. Tossa 
is similar to the best Daisee, but is cleaner and stronger; the best grades 
have good lustre and excellent spinning qualities, and are suitable 
for fine yams. 

There are several important phases between the time of cultivation 
and the time that the fibre, baled or in loo.se state, reaches the spinning 
mills. Space will not permit of the description of any of these phases. 
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Batch-Setting.—Batch-setting refers to the arrangement, quality, 
and number of bales required in a batch. Practically any number of 
bales up to twenty or many more may be used, and the variety is great. 

Typical batches may be as under :— 

1. A 10-bale batch for 8 lbs. per spyndle fine warp— 
2 bales Standard First Grade Serajgunge. 
2 „ First Grade Naraingunge. 
2 „ Second Grade Naraingunge. 
2 ,, First Grade Daisee. 
2 „ Hard jute with roots cut at blades before batching. 

2. A 10-bale batch for 8 lbs. per spyndle medium warp— 
4 bales First Grade Serajgunge. 
3 ,, Superior Grade Naraingunge. 
3 ,, Hard Jute. 

3. A 9-bale batch for 8 and 9 lbs. common w(‘ft-“ 
3 bales First Grade Daisee. 
3 ,, Second Grade Serajgunge. 
2 „ Third Grade Serajgung<‘. 
1 bale Cuttings, or, alternatively, 400 11 )s. waste. 

4. A 10-bale batch for 48 lbs. per spyndle sacking weft— 
3 bales Naraingunge, with roots. 
3 ,, Rejections. 
3 ,, Cuttings. 
1 bale (40t) lbs.) .spinners’ .soft waste. 

Bale Opening.—The operation of loosening the fibre by subjecting 
the hard heads of jute to suitable pro('es.se.s, .sometimes done by hand, 
but more usually by specially designed machines. The desired numlier 
of bales in the batch is placed near the feed of such a machine, the 
ropes are cut, and the heads of jute fed into the machine where they 
are treated and ultimately delivered in a comparatively loose state. 
As the treated heads emerge, each is passed to a striker-up or batcher 
who divides it into pieces or stricks of 2 to 3 lbs. w'eight, ready for 
the softening machine. 

There are at least three di.stinct types of bale openers, each of which 
is capable of dealing with about twenty bales per hour, or approxi¬ 
mately one thou.sand bales per week. Some machines have deep-fluted 
rollers, others have rings of projecting spherical knobs, and some v|ry 
the speed of the rollers, 25 to 30 cwt. pre.ssure is imparted to the 
material, while representative data may be : Floor .space, 15 ft. 8 in. x 
6 ft. 4 in.; pullcvs, 20 in. diameter x 4J in. wide; pulley speedy 
140 r.p .m,; approximately 3 II.P,; weight about 90 cwts. 
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Softening^.—This embodies division of the heads of jute, its lubrica¬ 
tion, and treatment between a considerable number of fluted rollers, 
say sixty-three pairs, or even more, each roller being about 6 in. 
diameter. The small strides of 2 to 3 lbs. each are delivered from this 
machine in an extremely soft and pliable condition, and during their 
passage dust and dirt are removed, while the strides are lubricated 
with oil and water at suitable places. A safety device is invariably 
attached to each machine to minimise accidents. The softened and 
lubricated fibre is stacked and allowed to condition for twenty-four to 
forty-eight hours. Special machines are utilised for the treatment 
of root ends and cuttings. 

Animal or fish oils, vegetable oils, and mineral oils are used along 
with water—sometimes made as emulsions—while “ clensel and 
other compounds are also used. About 1 to 1| gals, of oil and 6 to 
8 gals, of water are used for each bale. When these liquids are applied 
independently, it is a common practice to apply the oil about the middle 
of the machine (the 32nd pair in a 63-pair machine), and the water 
is introduced a few j)airs nearer the feed. 

Batching mixtures vary greatly, and the following are given 
as bases:— 

1. For a 10-balc batch ; ordinary 
Whale oil - 
Mineral oil - 
.Soft .soap .... 
Water .... 

2. For a 12-balc batch ; medium * 

Whale oil - - - . 
Seal oil - - • - 
Mineral oil ... 
Water .... 
Soft soap .... 

3. For a 14-bale batch ; common 
Whale oil (Nos. 3 or 4) 
Fish oil - - - - 
Mineral oil - - 
Water . . . : 

varps and wefts— 
4 gals. 
12 „ 
4 lbs. 
70 to 80 gals., depending upon 

atmospheric conditions, 
►r fine yarns— 
5 gals. 

4 „ 

70 to 80 gals, 
,5 lbs. 

or low grade yarn— 
4 gals. 

8 „ 
60 to 70 gals., heated to in¬ 

crease the poor absorbent 
properties of the fish oil. 

Softening machines are usually arranged abreast of each other 
and parallel to the length of the batching or softening house. The 
pulley speed is approximately 140 r.p.m. The horse-power varies 

29 
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from 8 H.P. for 31 pairs of rollers to 18 H.P. for 71 pairs, while the 
Boor space is about 9 ft. in width by 23 to 42 ft. in length. In nearly 
every case a dust extraction plant is fitted, for there is usually a con¬ 
siderable amount of dust escaping particularly near the feed and a 
little further forward. 

The ropes which bind the bales are cut up into about 1-ft. lengths, 
knots and splices removed, and the lengths and all available material 
treated in some type of w'aste cleaner or teazer. The treated ropes 
should be well batched, and conditioned for a few days before the 
carding operation. The root ends are also treated in “ The Spence 
Root-Comber ” made by Messrs James F. Low & Co. Ltd., Monifieth, 
Forfarshire.* 

Carding^.—Two types of carding machines—breaker card and 
finisher card—are in general use, but occasionally an intermediate 
card is employed. All have the object of parallelising the fibres 
and splitting them lengthwise into more filaments. 

Breaker Cards.—These are usually 2-pair, half-circular, down- 
strikers, shell-feed machines. All the rollers are 6 ft. wide and 
6 ft, 11 in. between the flanges. The cylinders are usually 4 ft. 
diameter, but several modern machines have 5-ft. diameter cylinders; 
the advantage of the latter is in the greater number of pins in effective 
working position opposite each roller. Ca.st-iron cylinders and-steel 
tube rollers are tending to displace the more common w’ood-lagged 
variety. Cylinder speeds vary from 180 to 200 i.p.m. with 4-ft. 
cylinders to from 145 to 165 r.p.m. with 5-ft. cylinders. In both 
cases two strippers and two workers arc used. 

Intermediate Cards.—These are similar to the breaker cards, but 
have either 3 or 4 pairs of strippers and workers, u.sually 3 pairs; a 
few are 4-pair full circular machines, some of which are fitted with 
back deliveries in place of the more usual side deliveries. 

Finisher Cards.—These are either 3 or 4-pair half circular 
machines, or 4 to 6-pair full circular machines. Three-pair half 
circular machines arc often used in Calcutta mills, while 4-pair full 
circular machines are more common in home mills. The 5 and 6-pair 
machines are used in several mills; in one or two instances they are 
fitted with drawing heads. 

The following are particulars of a finisher card recently introduced 
and said to give excellent results with poor class raw material:— 

Cylinder.-—12 pins per sq. in.; pins project A in.; 17 B.W.G.; 
6 ft. diameter; 165 revs, per min.; ring lubrication; flang|ele8s; 
cast-iron arbor cruciform section in centre, with steel journals. 

^ * See “Jats and Jute Spinning/* by T. Woodheose and P. Kiigonr, Emiaatt 
& Co. Ltd., Manchester, lot., for full detail* of the mccbaniim of toit and other 
machtaes. 
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Feeder.—^9 pins per sq. in. : 14 B.W.G. ; set No. 10 to cylinder; 
6 in. diameter ; plain roller on top ; pinned roller below. 

Feed Stripper.—9 pins per sq. in.; 15 B.W.G.; set No. 16 to 

cylinder and to feeder ; 7 in, diameter. 
1st Stripper.—10 pins per sq. in. ; 15 B.W.G.; set No. 16 to 

cylinder; 11 in. diameter; pins project iV in. ; stripper s}>eed can 
be altered by changing pinion in train of gear from cylinder; range 
of speed 120 to 240 r.p.m. 

2nd Stripper.—12 pins per sq. in.; 16 B.W.G.; set No. 17 to 
cylinder ; 11 in. diameter ; pins project A in. 

3rd Stripper.—14 pins per sq. in.; 16 B.W.G. : set No. 18 to 
cylinder ; 11 in. diameter ; pins project in. 

4th Stripper.—16 pins per sq. in. ; 17 B.W.G. ; set No. 18 to 
cylinder ; 11 in. diameter ; pins project in. 

1st Worker.—10 pins per sq. in. ; 15 B.W^.G. ; set No. 10 to 
cylinder and No. 14 to 1st Stripper; 9 in. diameter ; pins project 
1^1 in,; speed can be altered from 12 to 24 r.p.m. 

2nd Worker.—12 pins per sq. in. ; 16 B.W.G. ; set No. 12 to 
cylinder and No. 15 to 2nd Stripper; 9 in. diameter ; pins project 
A in. 

3rd Worker.—14 pins per sq. in. ; 16 B.W.G.; set No. 14 to 
cylinder and No. 16 to 3rd Stripper; 9 in. diameter ; pins project 

A in. 
4th Worker.—16 pins per sq. in.; 17 B.W.G. ; set No. 16 to 

cylinder and No. 17 to 4th Stripper; 9 in. diameter; pins project 

A in. 
Doffer.— 24 pins per sq. in. ; 18 B.W.G. ; set No. 19 to cylinder ; 

18 in. diameter. 

Boxing.— Usual boxing above feed rollers and on upper portion 

of cylinder; boxing below replaced by 5 tin cylinders. 

Roller Bearings.—Supplied with lubricant by oil pipes to hole 
in cover from two oil boxes at each side of card. 

Drawing Roller Rubber.—Revolving type set IJ in. from doffer 

pins. 

Conductor.—Single sliver delivery; poli.shed mild steel sliver 
plate. 

Proportions of Breaker Cards to Finisher Cards.—Usually 
1 breaker to 2 finishers in the older mills, and 2 breakers to 3 finishers 
in the more modern mills, in .systems making he.ssian warps and wefts, 
and sacking warps. In sacking weft systems it is preferable to use 
1 breaker to 1 finisher, as the lighter load on the breaker gives better 
results in carding. 

Bailing and Dollop Systems*—With the dollop system, weighed 
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quantities of material—termed dollops—are fed into the breaker card 
while the pointer of a “ clock ” driven by the feed roller makes one 
revolution. Half-dollops are weighed when two feeders are employed 
at each card. The dollop may vary from 20 lbs. when making fine 
hessian warps to 40 or 50 lbs. when making heavy rove for wefts. 

The balling or lap system is used in a few mills, chiefly in those 
where the sizes of the rooms or flats prevent the breaker cards from 
being in the same department as the finisher cards. Laps or balls 
containing 4 to 6 slivers each, 100 yds. long, are produced from 
breaker card slivers on the balling machines. These are weighed and 
made up into sets of two or three, each set weighing a predetermined 
amount. A set of balls is then put up at the feed cloths of the finisher 
cards. 

The dollop system is practised wheiever possible as it is considered 
to give better results. It has the obvious advantage of omitting a 
process and of establishing at an early stage a definite relation between 
length and weight. 

An automatic balling machine, MTntyre’s patent, made by Me.ssrs 
Fairbairn’s, Leeds, has been placed on the market recently. It 
operates as an auxiliary to the breaker card, being driven therefrom, 
and produces 100-yd. rolls of sliver. The mechanism is completely 
automatic, and the sliver rolls are delivered into individual compart¬ 
ments of .special barrows, which facilitate their removal to the finisher 
cards where uniformity in feed is .secure<l. 

Drawing Frames.—The proce.sscs of doubling, drawing, and 
parallelising the fibres are performed in these machines of which 
there arc .several types, e./r.y rotar}’, circular or fan, spiral or screw-gill, 
chain, pu.sh-bar, open link chain or link-gill, ring push-bar, and 
Gamble's push-bar. Detailed drawings, etc., of most of these types 
can be seen in “ Jute and Jute Spinning,” T. Woodhouse and P. 
Kilgour. 

The driving shaft runs parallel to the fallers, as a rule, but occasion¬ 
ally these machines are driven by quarter-twi.st belts. In a Calcutta 
600-Ioom mill, with two lines of frames, the shaft would be approxi¬ 
mately in the centre of the two lines, and driven by means of open 
belts to each line. The .shaft is carried on column brackets almost 
invariably; it runs at 180 to 200 r.p.m., and varies from 6J in. 
diameter at the .source of power to 2f or 2J in. at the far end. Thi.s 
assumes that the roving frames are driven from the same shaft as is 
commonly the case. 

The length of a 2-head drawing frame practically decides the pitch 
of the column-s across the mill, and the number of drawing frames ofl^n 
determines the overall width of the mill. As made by various makers^ 



THE TEXTILE MANUFACTURER YEAR BOOK 369 

the overall length of the machine is 9 ft. 9J in. to 10 ft. 4 in., and the 

pitch of the columns is fixed at 11 ft. The length of the bays varies, 

according to circumstances, from 30 to 36 ft. The first drawing 

frames are usually in the same bay as the finisher cards with a 6-ft. 

pass between, while the second drawing frames arc in the same bay 

as the roving frames with a 4 or 5-ft. pass between. 

Pressing* Roller Weighting.—No definite practice appears to 

be followed by machine makers in fixing the pressure per inch width 

on the pressing rollers. The pressures appear to vary from 28 lbs. 

in a 10-in. reach spiral frame to 30 lbs. in a 12J-in. reach spiral frame, 

and 35 to 40 lbs. in push-bar frames. 

Sliver Cans.—The cans used are the same as at the breaker and 

finisher cards ; thirty to forty cans are required for each frame. 

Rectangular cans are used in some mills, but oval ones are more 

common ; these arc 30 in. high x 13J in. x 10 in. 

Block Spaces.— The following formulae will give a clo.se approxi¬ 

mation to the actual block spaces of a drawling frame, given the reach, 

number of heads, number of gills per head, and width of gill:— 

Let R — reach in inches. 

N — number of heads. 

G --number of gills per head. 

W -width of gill. 

Then Overall length —2 ft. 2J in. + N [1 ft. 0 in. -^(0 x W)J, and 

Overall breadth -3 ft. Of in. i R. 

Covering of Leather Pressing Rollers.- Leather-on-flat 

pressing rollers arc largely used, although some firm.s—chiefly for 

ease in replacements -use the Icather-on-edge variety. It is false 

economy to use inferior leather or to hurry the operation of placing 

the covers on the rollers, for badly covered rollers are a continual 

source of trouble and exj)cn.se. Best English leather (oak-tanned 

hides) should bo used for the work, and all other materials used for 

fixing the leather should be of high quality. 

Specification of Push-Bar First Drawing Frame.—Two 

heads per machine, 4 bos.ses per head; 1 or 2 deliveries per head; 

15 in. reach ; 2J in. diameter of drawing roller ; 2 in. diameter of 

retaining roller ; drawing roller irregularly fluted ; leather-on-flat 

pressing roller, 10 in. diameter; J in. pitch of fallers; in. w'idth 

of conductor ; 18 pins per row ; 14 B.W.G.; 2 row s ; 2f pins per inch ; 

16 in. diameter of driving pulleys; 4 to 7 draft range ; dead type 

rubbers ; stripping rollers in front of drawing roller. 

Specification of Spiral Second Drawing Frame.—Arranged 

to work in series with the above pu.sh-bar machine. Three heads per 

machine ; 0 bos.ses per head ; 1, 2, or 3 deliveries per head; 12 in. 

reach; drawing roller irregularly fluted; leather-on-flat pressing 
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rollers, S in. diameter; 1} in, diameter of screw; iV in. pitch of 

fallers ; 3J in. width of conductor ; 4 in. widtli over pins ; IJ in. total 

length of pins ; 20 pins per row ; 16 B.W.G.; 2 rows; 6 pins per 

inch ; 20 in. diameter of driving pulleys ; 6 to 10 draft range ; dead 

type rubbers; stripping rollers in front of drawing roller. 

Roving* Frame.—To all intents and purposes the roving frame is a 
form of dra^\'ing frame to which mechanism is added to twist the 

delivered sliver, and simultaneously to coil it evenly, regularly, and 

without strain on to a rove bobbin. The twist in the rove strengthens 

the fine sliver and serves sis a restraining medium to the drafting 

action of the spinning frame. The designation of roving frames has, 

in general, a reference to the size of rove bobbin used. Thus, there 

are, inter alia^ 10 in. x 5 in., 9 in. x 4^ in., 8 in. x 4 in. In each case 

the larger number refers to the traverse or length of bobbin within 

the flanges, and the smaller number refers to the diameter of the 

flanges. The faller mechanism is usually of the spiral type, although 

push-bar tj'pes are also employed, especially for heavy rove, oi for 
rove-spun yarns. The mechani.sms are identical with those of the 

corres|K)nding tvpes in drawing frames, but the reaches are .shorter, 

the various details, .such as screws, slides, fallers, etc., arc smaller, 

while the gills arc also smaller and moic finely .set. 

Arrangement of Roving Frames.—In both home and Indian 

mills it is usual to arrange the roving frames in i)airs with the spindles 

facing, and with all the driving pu».eys at one end. The drive is then 

taken from a shaft running across the mill, and at right angles to the 

length of tlie frames. The belt may be quarter-twist, or universal 

guide pulleys may be used; the latter method is preferable and very 

often adopted. Ample floor space must be provided for the storage 

of full and empty bobbins. 

Production and Speeds.—Actu.U production depends upon : (1) 

The quality of the material; (2) the .spindle speed ; (3) the twist on 

the rove ; (4) the organi.sation of the department. The speed of a 

spiral roving frame is limited by the faller speed which .seldom exceeds 

220 bar drops per minute in a 10 in. x 5 in. frame. The faller speed 

depends on the draft; the smaller the draft, the higher the bar 
speed. Provided the faller speed can be satisfactorily adjusted, 

the next limiting factor is the flyct .speed. Centrifugal force at high 

speeds has a detrimental action on the life of the flyer, and for this 

reason the flyer and .spindle speed i.s often about 600 r.p.m., while 

the approximate limiting speeds arc :— 

800 r.p.m. for a 10 in. x 6 in. machine. 

1000 r.p.m. for a 9 in. in. „ 

1200 r.p.m. for an 8 in. x 4 in. 
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On material for hessian warps and wefts, the production is about 

3 cwts. per hour. This weight increases to about 4 cwts. per hour 

in the heavy sacking weft systems, and may reach 5 cwts. per hour 

wh«a making very heavy rove such as bagging wefts. The normal 

capacity of a 9 in. x 4} in. frame is about 2^ to 2} cwts. per hour, 

and that of an 8 in. x 4 in. machine, 2 to cwts. per hour. 

Specification of a 10-in. x 5-in. Roving Frame.—To be used in 

the same system as the aforementioned drawing frames, 8 heads per 

machine ; 8 bosses per head ; 64 spindles per machine ; i in. diameter 

of spindle; 11 in. reach ; 2J in. diameter of drawing roller ; 2 in. 

diameter of retaining roller; drawing roller irregularly fluted; 

leather-on-flat pressing rollers, 7 in. diameter; 10 in. length of traverse; 

5 in. diameter of bobbin flange ; li in. diameter of bobbin shank ; 3i in. 

pitch of bobbin-driver pins ; 1J in. diameter of screw ; J in. pMtch of 

fallers; 1 in. width of conductor; 2J in. width over pins; 1 in. 

total length of pins ; 13 pins per row ; 6 to 10 draft range ; } to I} 

turns per inch twist range ; dead type rubbers. 

Double-Threaded Spiral Roving Frame.—Particulars of 

10 in. X in. frame as made by Messrs Combe, Barbour, Ltd., 

Belfast. 

Production.—520 lbs. per hour on 84 lbs. per spyndlc spinning 

rove with spindles running at 690 r.p.m. 

Reach, Etc.—9J in. reach ; 2J in. drawing roller ; 1J in. diameter 
retaining roller ; bobbin, 10 in. traverse x in. diameter. 

Screws, Slides, Etc.—Double-threaded screws ; upper sciew, 

IJ in. outside diameter, } in. body diameter; f in. pitch, ^ in. lead ; 

lower screw, 18 in. outside diameter; j in. bod> diameter; f in. 

pitch ; faller section, H in. thick and I in. deep ; fallcr end, in. 

deep; slide sections both rectangular, no reception cam ; upper 

slide IJ in. by } in. ; lower slide, 1| in, by | in. 

Construction.—Steel plates to support front ends of screws ; 

screws run in separate brackets bolted to machined faces on web of 

stand. 

Spinning.—The operation of spinning is performed in throstle 

or flyer spinning frames, in which the spindles are driven at the 

required speed by tapes or lists running on tin cylinders and on the 

whorls of the spindles. The spindles in a few frames are of the ball¬ 

bearing type and driven by friction discs. Rabbeth type spindles 

are also being tried. Other innovations at present on trial are rove- 

stop motions, gear-driven spindles, and ball-bearings in the tin 

cylinders. Extra long frames, up to 120 spindles, 4 in. pitch, arc being 

favoured in some Calcutta mills. 

Construction,—Spinning frames arc usually double-sided, each 

side driven by its own belt; they may be single-sided if placed next 



372 TttBi TtiXtlLE MANtJ^ACTtJkER VEAk fe6Ck 

to walls or main passes. The pitches used var>' according to the yam 

counts being spun. The function of breasting the rove is usually per¬ 

formed by plate up to 4J in. pitch ; coarser pitches by rod or half plate. 

Driving Pulleys.—Mounted directly on the driving cylinder, 

which is 9 or 10 in. diameter, made in lengths not exceeding 9 or 

10 ft., united by screw or clutch couplings. 

Drawing Roller.—Driven from the cylinder pinion through the 

twist gear ; the retaining roller is driven from the drawing roller 

through the draft or grist gear at the pass end. The heart cam 

which actuates the lifter receives its motion from the retaining roller. 

Spindle Drive.—Nearly all frames arc now equipped with some 

form of jockey cylinder, either above or below the listing, usually 

the latter in old frames. The saving in power effected by the use of 

the jockey cylinder, which is generally 0 in. diameter, is from 25 to 

33 per cent. 

Breast Pl.\tes.—In modem machines the breast j)late.s are 

arranged for combined adjustment, f.c., all the plates are secured to 

a long rod which can be turned through the required angle by a worm 

and worm wheel, or by some form of quadrant angle. 

Traverse Gear.—Now invariably fitted to the drawing roller to 

give it an extremely slow lateral movement of about i in., in order to 

equalise the wear. The .same mechanism is used to traverse the 

rove across the retaining roller bosses for the same purpose. Ball¬ 

bearing washers arc used in most modem frames to take the side 

thrust on the drawing roller at the journal where the traverse motion 

is located, and to take uj) the thrust of the driving ( ylinders. 

Saving Due to Jockey Cylinders.— 1. In a certain mill, with 

5618 .spinning spindles, the engine which drives the spinning rooms 

also drives a .small preparing flat. Before the application of jockey 

cydinders, the engine indicated 685 to 700 II.P. After the installation 

of jockey cylinders, the I.H.P, was reduced to from 450 to 480, The 

mean decrease in I.H.P. is thus about 30 per cent., and additional 

savings were made by using 3 in. belts instead of 4 in. belts, and 

IJ in. listing in place of IJ in. 2, In a small mill of 2112 spinning 

spindles, the savings arc stated to be equal to 1 ton of coal in eleven 

hours. 

Arrang'ement of Machines.—In home mills the spinning frames 

are arranged in two rows parallel lo the main walls with a central 

pass of not less than 0 ft. ; each frame is placed at right angles to the 

wall, between two windows, and with the driving pulleys next to the 

wall. 

In Indian mills they are u.sualiy arranged in two or three long rows 

across the full width of the mill, with the length of the frame parallel 

ilQ-thc length of the mill. 
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In both cases the drive is by leather or woven belting from a shaft 

at right angles to the frame length and over guide pulleys. In turbine- 

driven mills, this shaft is coupled direct to the prime mover. 

Distribution of Columns.—The columns supporting the roof 

in Indian mills are pitched at 11 ft. centres across the breadth or 

width of the mill, and from 36 to 45 ft. centres along the length of the 

mill. The width dimension is practically constant, but the length 

dimension depends upon the number of spindles of given pitch in the 

length of the frame—usually 72 to 120 of 4 in. pitch—and on the 

arrangement of the roving and winding machinery. These machines 

are preferably, and should naturally be, in close proximity to, and 

sometimes driven from, the same shafts as the spinning frames. 

In home mills there are often two columns in the width of the flat or 

room, in which case the driving cylinders of the frame have to be 

pitched at alxjut 22J in. centres in order to allow room for the columns 

inside the frames ; the more usual distance is 18J in. The shaft 

lies immediately above the cential pass and drives to both sides of the 

room. 

Shafting:, Etc. —The shafting is heavy as the power required is 

high and liable to fluctuations through atmo.spheric changes. In a 

500 loom Indian mill the first length is often 6 in. diameter, and 

occasionally 6| in., or even 7 in. ; it is reduced step by step as the 

power is taken off to about 3 or 2J in. diameter at the end farthest 

from the source of power. The bearings are often of the single brass 

variety lubricated by oil rings or chains, and 2J to 3 diameters long. 

The speed varies from 180 to 220 r.p.m., and may reach 300 to 485 

when turbine or electrically driven. The driving drums are often 

of the double convc.x type, varying, according to shaft speed, from 

20 to 40 in. diameter. The usual width is 5 in. for a 4-in. belt, while 

the guide pulleys arc generally 18 in. diameter x 5 in. wide, and 

occasionally 24 in. diameter x 5 in. wide. With high .speed shafting, 

3-in. belts may be used, even for long frames, and the drums and 

pulleys may be correspondingly less in width. 

Constructional Details of Typical 4-in. x 4-in. Spinning: 
Frame 

Reach.—10 in. 

Pulleys.—17 in. diameter x 34 in. wide x 1J in. bore. 

Gables.—5 ft. 8 in. wide; IJ in. .section; H ft. 5 in. floor to top of 

Ixjnd rail ; 9 gables in all ; 4J in. over driving end gable to 1st 

bend; 7 in. over pass end gable to 1st bend. 
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Drawing Rollers.—in. diameter; liV in. broad; automatic 
traverse motion; scratch flutes; 2 couplinf^s ]jcr side; 128 plain 
balls ; 40 bossed balls; 2 support brackets. 

Retaining Rollers.—2J in, diameter; in. wide; 45 flutes; 
round top and bottom. 

Gear Wheels.—Sec the following tabic. 

Jute Spinninn^ Frame Gear Wheels 

Name of Wheel. Number! Pitch 
of Teeth. Number.' 

J 

Width. Bore. Key. Number 
Required. 

1 
In. In. In. 

Cylinder pinion - 27 i 6 n li a 2 
Stud wheel and 

socket 
134 ! 6 li li None 2 

1 
Twist wheel - 6 ij l.\ 1% * 2 
Drawing roller' 

wheel 
120 ! s 2 li iV 2 ; 

Stud wheel - 70 8 n 1^ 2 
Retaining roller 

wheel 
Change pinioi's 

80 8 li H A 2 

I25to50: 8 , 14 H iV 2 .sets 
Heart wheel - 128 1 10 , n 8 \ 
Heart pinion 

1 “ ’ 
10 Screwed I 2 

i 
__ 1_' _ _ _ _ -. - 

1 _1 

Heart Shaft Set.—Two pairs end brackets ; 20 bos.ses, 3J in, 
diameter; 8 quadrants, 5 in. ; 8 weights, 10 lbs. ; 4 couplings. 

Connecting Rod.—Forked head, 17 in. long; 2 couplings; 

4 nuts. 

Bends.—One right hand and 1 left hand for driving end ; 1 right 

hand and 1 left hand for pass end ; 20 middle ; 24 lower covers and 
brasses 3 and 2}^^ x in. 

Upper Grates.—Twenty for 8 spindles; 2 for 6 spindles (86 

spindles per side, 172 spindles per double-.sided frame). 

Lower Grates.—Twenty for 8 spindles; 2 for 6 spindles. 

Brea.st PI.ATES.—20 for 8 spindles; 2 for 6 spindles ; 24 rod 
brackets ; 24 adjusting screws; 24 washers ; 2 end setting brackets. 

Thread Pi,ates.—Cut from right-hand side; 2 right-hand and 
2 left-hand end sections; 16 mid sections; all for 8 spindles each ; 
2 mid sections for 6 spindles. 
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Hake.—Right hand, 1 length per side, 11 points per length ; left 

hand, 1 length per side, 11 points per length ; middle, 1 length per 

side with 10 points, and 1 length per side with 11 points. 

Rails.—Spindle rails, 3 lengths per side ; top rails^ 4 lengths per 

side. 

Necks.—2J in. long ; screws, I in. long, with square head at back. 

Steps.—Cast-iron caps ; screws, H in. long, with square head at 

front. 

Spindle Rail Brackets.—Cast on gable. 

Cylinder Brackets and Covers.—Driving end journals, 4J in 

long X If in. diameter ; pass end journals. in. long x 1J in. diameter ; 

both types have solid oil covers wdth hinged cap; middle journals, 

H in. long X 1J in. diameter, with solid oil cover. 

Cylinder.—10 in. diameter : 0 clutch couplings. 

Cylinder Bracket .Straps.—Bridge rails cast in. 

Bobbin Boards.—Five lengths per side ; coarse froiits ; tem])cr- 

band holes, f in. to left of spindle centre-line. 

Temper Weights.—20 oz. each. 

Power Tests on Spinning Frames.—In certain power tests, 

a llouldsworth differential wheel, with a 2-ft. lever alta('hed, was used • 

as a dynainuineter. The wheel wdlh lever tends to revolve at half 

the speed of tlie driving pulley, hence 

if P -the pull in lbs. in driving belt, 

L —the length of lever in feet, 

R - the radius of the pulley in feet, 

I) “the di.amcter of the pulle) in feet, 

and W = the weight in lbs. on the lever. 

then, 
WL WL 

2R " D ’ 

The belt speed in the three frames tested wjis 1558*3 ft. per min. 

whence 
1558*3 xWL 0 t472WL 

“330W^rx i f D 

Production from Spinning Frames.- The following Table is 
an analysis of the daily production of a large Calcutta jute mill. In 
most cases the records embrace a period of five days of thirteen hours 
each in mid-summer. 
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PRODUCTION OF JUTE SPINNING FRAMES —contd. 

Total Yarn Average Produc- 
Produced per tion per Spindle 
13 Hour Day. per Hour. 

Totals and avora^rs for week 

24 
Lbs. 

i :l« Sacking 
Weft 

25 .30 
20 36 
27 36 
2d 36 

Totals and averages for \sook 

Inches. 
5v0 24 

l.hs. 
36 Sacking 

25 36 
Weft 

26 36 

•• 27 :»6 

Totals and averages for week • 

Sacking 116 
Weft 

Totals and averages for w’cek - 

Winding Machinery.—The bulk of warp yarn* is delivered on 

rolls, spools, or cheescf.. the common dimensions of which are 9 to 

10 in. long by 8 to 9 in. diameter The driving rollers are 4 to 4J in. 

diameter, and rotate at 480 to 425 r.p.m. Many machines have 80 

spindles, two upper rows of 20 each and two lower rows of 20 each. 
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Neglecting slip, the non-stop speed of the yarn is 1071 y'«irds per min. 

Each roll winder spindle winding 8 lbs. per spyndle warp will keep 

8 spinning spindles in work. These spools are used almost exclusively 

in the banks of dressing machines. A comparatively small quantity 

of yarn—mostly coloured and bleached—is wound on flanged bobbins 

for the carpet trade. 

Weft Winding. —Pirns are used only in a few factories. The 
'^common form for weft is in cop. These are made IJ in., IJ in., and 

in. diameter, by 8 in., 0 in., 10 in., and 12 in. long. In the bagging 

trade, these dimensions are exceeded, and cops are made from 18 in, 

to 24 in. long, and 21 in. to 3 in. diameter. The waste in copping 

amounts to 21 to 4 per cent, of the yarn used, and exceeds that made 

with pirns. 

Cop winding machines are built 41 in. to (> in. pitch to wind from 

4 in. x4 in., and 5 in. x6 in. spinning Ixibbins The pitch is from 

7J in. to 8 in. in machines intended for making cops from hanks. 

The main shafts of cop winding machines nm at 315 to 430 r.p.m., 

while the pindle speed varies from al)out 750 to 950 r.p.m. The 

following table shows the average production of one operative 

obtained on different counts of yarn. 

JUTE WEFT WINDING PRODUCTION 

Count of Yam in 
Lhs. per Spyndle. 

Number of 25*lb. 
Boxes Wound per 
Hour (for Internal 

Use). 

Number of r>0-lb. 
Bags Wound per 

Hour (for Kxiern.^l 
Use). 

Number of 
Spyndles Wound 

per Hour. 

Oil 12 to 1-4 04> to 0-7 4*62 to 5 *38 

n 1*4 to 1« 0-7 to 0-8 4*67 to 6*34 

8 1-6 to 1-8 0-8 to 0 0 5*00 to 6*62 

9 1 8 to 2-0 0*9 to 1 0 54)0 to 6*56 

10 2 0 to 2-2 10 to 11 5 00 to 5*60 

11 2-2 to 2-4 1-1 to 1-2 5 00 to 5*46 

12 2-4 to 2-6 1-2 to 1 3 5 *00 to 6*42 

13 2 8 to 2-8 1*3 to 1-4 5 *00 to 5 *38 

14 2 0 to 2-8 1-3 to 1-4 4*64 to 5*00 

15 2-8 to 3-0 1-4 to 1-5 4*67 to 6 *00 

10 2-8 to 34) 1-4 to 1-5 4*37 to 4 *69 

17 3-0 to 3-2 1-5 to 1*6 4*42 to 4 -71 

18 34) to 3 2 1*5 to 1'6 417to4*44 
19 3-2 to 3*4 1*6 to 1*7 4*21 to 4*47 

20 

1 

3-4 to 341 1-7 to 1*8 

1 

4 *25 to 4*50 



»S
S

:S
eS

!S
«6

i5
S

8:
t6

fe
6S

«S
8!

S
S

8S
f!

S
8»

gg
S
 I

 
THE TEXTII-E MANUFACTURER YEAR BOOK 379 

WARPING AND BEAMING 

Warps arc made in various ways :— 

1. In chains on warping mills from spinning bobbins* 

2. In chains on warping mills from spools. 

3 In chains on linking machines from spools. 

4. In dry beaming machines from spools in a bank. 

6. In dressing machines from spools in banks. 

In the first three methods, a dry beaming machine is necessary 

to complete the warp on the weaver’s beam. 

The methods of starch mixing, dressing, drawing-in and reeding, 

tying-on, etc., are very similar to those practised in other industries. 

Finished Widths of Hessians and Number of 
Threads Required for Different Porters 
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Shotting: Constants and Change Pinions 

Table X. shows the .shots per inch j^iven by parricular shotting 

pinions when used with the above uptake motions. The pinions given 

are suitable only when the ratchet is moved out tooth jX'r j)ick. If the 

pinion given is too large to be accommodated in the loom, the ratchet 

should l>e altered to move n teeth at a time, and a suitable pinion will 

then lx? obtained by dividing the pinion given in the table by //. 

TABLE X.—Take-Up Change Pinions for Jute Looms 
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JUTE COUNTS AND EQUIVALENTS 

Jute 
Caunt. 

Linen 
Count. 

Con¬ 
tinental 

('on- 
tinental 

Lbs. Leas Count. 
Cram.s 

Count. 
Metres per 

•Spyndle. Tb. per 100 
M etres. 

per 
Kilo. 

. 6 8 00 20*67 4837 
6 ft 7-38 22*40 4465 
7 6-86 24*10 41.50 
7*5 6-40 25*82 3878 
8 0 00 27*56 3635 
8*5 5-Oft 29-30 3420 
0 5-34 31 00 32.30 
9 5 5 0ft 32*75 3055 

10 4-80 34*45 2902 
10-5 4-57 36*20 2763 
11 4-36 37*90 2640 
11-ft 417 39*03 2522 
12 4 00 41*30 2420 
12 ft 3-84 43*10 2322 
12 3-69 44-80 2232 
185 3-56 40*55 2150 
14 3-43 48*20 2075 
15 3-20 51*60 1936 
16 3 00 65*10 1815 
17 2 82 58*60 170<) 
18 2-67 02*00 1612 
19 2-52 65*50 1528 
20 2*40 68-W 1451 
21 2-28 72*40 1382 
22 2 18 75*90 1320 
23 2 08 79-20 1263 
24 2 00 82-60 1210 
26 1-92 86-10 1161 
26 1-84 90-00 1111 
27 1-78 93-00 1077 
28 1-71 06 50 1038 
29 10ft 100*0 1000 
30 1'60 103*2 967 
31 1-56 106*9 937 
32 l-ftO 110*2 907 
33 1-46 113*7 880 
34 1-41 117*0 856 
36 1-37 120 6 830 
36 1 -33 124*0 807 
37 1-80 127*4 785 
38 1-26 . 180-9 765 
30 1-23 134*3 745 
40 1-20 138*0 725 

Jute 
(-ount. 

Lbs. 
per 

Spyndle, 

Linen 
('ount. 
J.cas 

rr. 

Con¬ 
tinental 
Count. 
Grams 
per 100 
Metres. 

Con¬ 
tinental 
Count. 
Metres 

per 
Kilo, j 

41 1 17 141*2 709 
42 1*14 144*8 691 
43 1*12 148*1 675 
44 1*09 151-6 660 
45 1*07 155*0 645 
46 1-04 158*5 631 
47 1 -02 162*0 618 
48 1-00 165*4 605 
50 0-96 1721 .580 
62 0-92 180*0 555 
54 0-89 185*0 540 
55 0-87 189*6 529 
56 0-86 192*0 520 
58 0-83 •200-0 500 
60 0-80 206*5 484 
02 0-78 214*0 468 
64 0*75 220*4 4.53 
65 0*74 224 *0 447 
66 0*73 228*0 440 1 
68 0*71 234*1 427 
70 0-69 241*2 415 
72 0*67 218-0 403 
74 0*6.5 255*0 i 392 
75 0-64 258*1 387 
80 0*60 275*0 363 
84 0*57 289-5 346 
90 0-51 310*0 323 
96 0-50 330*5 300 

100 0-48 344*5 290 
120 0-40 413 0 240 
140 0*34 482*0 207 
150 0*32 516*0 194 
160 0*30 551 0 180 
180 0*27 620*0 160 
200 0-24 700*0 143 
250 0*19 861*0 116 
300 0*16 1032 96*7 
350 0*14 1205 83*0 
4(X) 0*12 1378 72*6 
500 0*10 1721 58*0 
6(X) 0 08 2065 48*4 
700 0-07 2412 41*5 
8(H) 0-(Hl 2758 36*3 

Lots in Weight Due to Dyeing.—Jute yarns may lose from 
4 to 10 per cent, of their original weight during the dyeing process. 
The percentage loss dei>ends upon the shade required and the mode 
of d^ng. The loss may be even greater than that mentioned when 
the yams have to be bleached before they are dyoil» 
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Loom Production Table.—The following table gives the 
approximate production iii yards per loom per hour from looms 
running at the speeds indicated on cloths with various numbers of 
picks per inch. The production factors or loom efficiencies are 
assumed at 85. 80, «and 75 per cent., \arving according to the number 

of picks per inch. 

JUTE LOOM PRODUCTION IN YARDS PER HOUR 

Picks 
Speed of Loom in Picks* per Minute. 

Inert. 
80 85 90 95 100 105 no 115 120 

- 22-68 24-10 25-50 26-90 28-35 29-75 31-18 32-58 34-00 
w 20-61 21-90 23-18 24-47 25-76 27-01 28-34 29-60 30*90 
Ji 6 18-90 20-OS 21 -24 22-41 23-60 24-80 25-98 27-14 28*32 

17-45 18-55 19-62 20-70 21 -80 22-88 23-07 25-06 26*16 
16-20 17-21 18-23 19-21 20-24 ‘21 .‘24 22-25 23-28 24*28 

j 71 15-12 10-07 17-00 17-94 18-89 19-82 20-75 21-72 22-67 
0 H 14-18 15-06 15-94 16-81 17-71 18-59 19 47 20-36 21-24 y Hi 13-34 14-18 15-00 15-83 10-67 17-50 18-.33 19-17 20-00 

<J 12-60 13-39 14-17 14-95 15-73 16-51 17-30 18-10 18-89 

Xf 
11-94 12-68 13-43 11-17 14-90 15-67 16-39 17-14 17-89 

10 11-33 12-04 12-75 13-45 14-17 14-88 15-58 16-29 17-00 

11 9-69 10-20 10-91 11-51 12-11 12-71 13-32 13-94 14*54 
c 12 8-89 9-45 10-00 10-56 11-10 11-07 12-22 12-78 13-33 
V 13 8-20 8-72 9'24 9-75 10-26 10-78 11-27 11-79 12-30 

'M 14 7-62 8-10 8-.57 9-05 9-.53 10-00 10-48 10-95 11-42 
15 7-11 7-.56 8-00 8-15 8-90 9'34 9-78 10-22 10*67 

c 16 6-67 7-09 7-50 7-92 8-33 8-75 9-17 9-58 10*00 
V 17 6-28 6-67 7-06 7-46 7-84 8-24 8-63 9-02 9-42 
w 1H 5-92 6-30 6-67 7-04 7-41 7-79 8-15 8-53 8-89 K 19 5-01 5-97 6-32 6-67 7-02 7-37 7-72 8-07 8-43 
S 20 5-33 5-67 6-00 6-33 6-67 7-00 7-34 7-67 8-00 

21 4-76 5-06 5-36 , 5-65 5-05 6-25 , 6-05 6-86 ~14 
22 4-54 4-83 5-12 5-40 5-69 5-97 ! 6-25 6-53 6*82 

X 23 4-35 4-62 4-89 1 5-16 5-44 5-71 6-98 6-26 6‘52 
u 24 4-17 4-43 4-69 4-95 6-21 5-47 6-73 5-98 0-26 
s 25 4-00 4-25 4-50 4-75 6-00 5-25 6-60 6-75 6-00 

26 3-85 4 09 4-33 4-57 4-81 5-05 5-29 6-53 6*77 
27 3-70 3-94 4-17 4*40 4-63 4-86 6-10 5-32 5*65 
28 3-57 3-80 4-02 4-24 4-47 4-69 4-91 6-14 5-86 c 29 3-45 3-67 3-88 410 4-31 4-53 4-74 4-95 5*17 

y 30 3-33 3-54 3-76 3-96 4-17 4-88 4-58 4*79 5-00 

i 
32 3-13 3-32 3-52 3-72 3-91 4-10 4-30 4-49 4*69 
34 2-94 3-13 3-81 8-49 8*68 3-86 4-05 4-23 4*41 
36 2-78 2-95 8-13 3-30 3-47 8-66 3-82 8-00 4*17 
SS 2-63 2-80 2-96 3-13 8-29 8-46 3-62 3-78 3*95 
40 2-50 2-66 2-82 2-97 3-13 8-28 3-44 3*69 8*75 
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JUTE LOOM PRODUCTION IN YARDS PER HOUR 

Speerl of Loom in Picks per Minute. 

125 130 135 140 145 150 155 160 165 

Machinery Equipment of 400-Loom Calcutta Jute Mill 

4 Jute softeners ; 63 pairs rollers, spring loaded, for \v:arp. 

2 Jute softeners ; 63 pairs rollers, dead-weight loaded, for weft. 

1 Waste cleaner. 

2 Teaser cards. 

8 Breaker cards; for warp. » 

.4 Breaker cards ; for weft. 

13 Unisher cards; for warp. 
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6 Finishci cards ; for weft. 

13 First drawing frames; leather-on-edge pressing rollers, for 

warp. 

6 First drawing frames ; hard-to-hard pressing rollers, for weft. 

13 second drawing frames ; leather-on-edge pressing rollers, for 

warp. 

5 second drawing frames ; hard-to-hard pressing roP.crs, for weft. 

13 Roving frames ; 64 spindles each, for warp 

5 Roving frames ; 6i spindles each, for weft. 

45 Spinning frames ; 4-in. traverse, double-sided, 72 spindles per 

side. 

8 Spinning frames ; 6-in. tiaverse, double-sided, 58 spindles per side. 

8 Roll or spool winders; double-banked, double-sided, 12-in. 

pitch, 84 spindles each. 

9 Cop winders; 4J-in pitch, 60 spindles i er side, to make cops 

up to 10 in. long and 2 in. diameter. 

1 Roll winder; double-sided, 12-in. pitch, 14 spindles in all, to 

wind from 90-in. hanks. 

1 Power reel; 24 spindles per side, double-sided, 6-in. pitch, 90-in. 

hank reel. 

6 Beaming machines ; 52J in. wide, for he.ssian looms. 

4 Beaming machines ; 37 J in. wide, for sacking looms. 

250 Looms, plain ; 52J-in. reed-.space, for hessians. 

150 Looms, 3-leaf twill ; 374-in. reed-space, for sackings, 

2 Calenders, heavy ; 5-bowled, 96 in. wide, 27 in. diameter, jiaper 

bowls, for he.ssian. 

2 C'alendcrs, medium ; 5-l)owled, 64 in. wide, 24-in. diameter, paper 

bowls, for sacking. 

1 Spray damping machine ; 96 in. wide, for hessians. 

1 Spray damping machine ; 64 in. wide, for sackings. 

1 Cloth measuring machine ; 96 in. wdde, for hessians. 

1 Cloth measuring machine ; 64 in. wide, for sackings. 

1 sack cutting machine. 

2 Lapping machines ; for 60 in. wide cloth, to make laps from 36 in. 

to 90 in. 

16 Sacking sewing machines, 

8 Hessian sewdng machines. 

2 Hydraulic presses. 

1 Set of 8-barrel pump? for hydraulic j)rcsse.s. 

In the above list, the machines indicated “ for warp ” are h)r hessian 

warp and hessian weft, and sacking w’arp, w'hilc those marked for 
weft ” are for sacking weft only. 
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FLAX FIBRE, ITS PREPARATION AND SPINNING 

The flax fibre of commerce is obtained from a plant, the botanical 

name of which is Linum Usitatissimum, This plant grows and 

thrives under a diversity of climatic and soil conditions, but it is 

especially suitable for cultivation in the temperate regions, in which 

the best fibre flax is grown. 

The seed is sown about the middle or end of April at the rate of 

about two bushels per statute acre. In eight to ten days the young 

plants begin to appear, and in about sixteen weeks from the time of 

sowing they are ready for pulling; this process is usually carried out 

by hand. After pulling, the straw is rippled to remove the seed 

bolls, it is then tied into “ beets,*’ or sheaves, when it is ready for 

retting. 

The water-retting process consists in steeping the flax straw in 

water in order to loosen the layer of fibres which is situated between 

the cortex or bark and the hard woody centre called the boon. The 

length of the retting process varies, amongst other things, with the 

temperature of the water ; but it is usually complete in from six to 

ten days. The straw is then removed from the dams and spread out 

I'y dry, this operation being termed grassing. Four to six days 

suffice for grassing, after which the straw is tied up again and the 

beets stooked for two or three weeks to season; they are then stacked 

until it is found convenient to start scutching. 

Dew retting is practised in some parts of the continent, more 

particularly in Russia. The straw, after being pulled, is spread out 

in a thin layer on the grass and subjected to the influence of sun, 

wind, rain, and dew, until it is found that the fibre will part easily 

from the core. The length of time taken in dew retting varies 

according to the weather conditions. Neither the yield nor quality 

of the fibre obtained by this method compares favourably with that 

obtained by water retting. 

In scutching the straw is first crushed or broken by being passed 

between several pairs of fluted metal rollers, after which operation 

it is beaten in order to remove the broken fragments of woody tissue 

and cortex from the fibre. 

From an acre of flax yielding, say, 80 cwt. of green straw, and 

allowing 56 per cent, for loss in weight during drying, there is 

obtained 36 cwt. of straw. Deducting 20 per cent., or 7*2 cwt. for 

de.seeding, leaves 28-8 cwt. The retting process reduces the weight 

by about 25 per cent., leaving 21‘6 cwt. of retted straw. The final 

process of breaking and scutching removes about 80 per cent, of tho 
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retted material, so that from an acre of flax yielding 80 cwt. of 
green straw an average yield of about 4*3 cwt. of fibre may be obtAinjs^. 

Flax growing for fibre is confined principally to European countries, 
Russia being by far the largest producer, Belgium, France, Hollatidi 
Ireland, and Italy also contribute to the world supply. A small 
percentage is contributed by Egypt, Canada, and the United States. 

The linen industry of the United Kingdom is centred round 
Belfast and Dundee. The Irish section is the larger of the two, and 
is concerned more with the fine end of the industry, the production 
of various household goods such as damasks, sheetings, etc., the 
manufacture of lawns and cambrics for wearing apparel, and the 
production of handkerchief linens. An important section of the 
Irish linen industry is the manufacture of thread. The Scotch 
section is concerned mainly with the coarse end of the industry, such 
as the manufacture of canvas, tickings, etc., and the production of 
heavy linen yarns for carpet manufacture. 

Flax.—Belgian flax, or Courtrai flax, as it is more generally called, 
is the best handled flax fibre on the market. Greater care is taken 
in the selection of the straw, its storage, and the subsequent retting 
and scutching operations, with the result that the fibre is more 
uniform, being stronger and cleaner and the scutched flax better 
graded than any other class of flax on the market. Courtrai flax 
may be divided into three main classes; (1) River retted; (2) tank 
retted; (3) dew retted. The river-retted flax is for the most part 
steeped in the lower reaches of the river Lys, the waters of which 
seem to contain some property which render them specially suitable 
for this operation. Under this heading are grouped the best qualities 
of Courtrai flax. Tank-retted flax is to all outward appearance 
similar to river-retted fibre, but the tank-steeped product does not 
yield as well when dressed nor work so well over the preparing or 
spinning machinery as does the river-retted material. The quality 
of the latter also is superior to the former. 

Dew-retted material comprises the lowest qualities of Courtrai 
flax, the straw instead of being steeped under water is spread out 
on grass, where it is acted upon by the sun, rain, and dews, which 
gradually loosen the fibre on the stem. This class of material is 
only suitable for the manufacture of medium warp and weft yarns 
up to 40’s or 46’s lea. Patent steeped or tank steeped flax can be 
used over a very much wider range of leas according to quality, while 
the finest qualities of river-retted fibre are capable of being spun 
into yam of 300 leas to the pound. 

Irish flax, owing to the indifferent treatment which it receives 
<itiring growth and extraction of the fibre, is variable in quality and# 
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at best, is only equal to the medium grades of CoTirtrai flax. The 
colour varies considerably according to the districts in which it has 
been grown and retted. Flax retted in standing water—as in dams— 
is iron grey to light grey in colour, while that retted in running water 
is silvery white in colour. The fibre as a whole is fairly strong and 
is suitable for spinning into warp yarns up to 90’s lea; the finer 
qualities may be spun as fine as 140’s lea for wefts. 

Dutch flaxes are divided into two classes according to colour. 
Blue Dutch flax is obtained from straw which has been retted in 
standing water—the colour being attributed largely to the peaty 
nature of the soil and the brackish condition of the water. The 
fibre is clean, big-boned, and strong. It is best suited to the spinning 
of warp numbers up to 50’s lea. White Dutch flax is obtained from 
straw which has been retted in the river Scheldt, the fibre in this 
case is smaller and cleaner in nature and is capable of spinning 
up to 70’s lea warp. 

Flemish flaxes are similar to Dutch fibre in many ways. They are 
usually big-boned and warpy in nature and are suitable for the 
manufacture of warp yarns up to 40's lea. The colour varies between 
light and dark blue according to the district in which it is grown and 
retted. 

French flax is somewhat similar to the medium and lower grades , 
of Courtrai flax. It is usually cither river steeped or dew retted. 
A large percentage of the flax grown in France is bought up by the 
owners of retting concerns on the Lys, who steep it in the river, the 
fibre so obtained being equal in quality with that grown in Belgium. 

Russia is the greatest flax-producing country in the world. During 
the thirty years prior to the outbreak of war in 1914 the area under 
this crop increased rapidly. Following the Revolution the flax 
growing industry, like many others, was brought to a standstill, 
and it is only during the last four or five years that she has again 
entered into competition with other countries. The Baltic States 
of Latvia, Lithuania, Livonia, and Esthonia, are now the main 
centres of the industry, the chief ports of export being Riga, Pernau, 
Reval, Archangel, and Petrograd or Leningrad. During the winter 
the Gulf of Riga is closed by ice, and at this period flax is shipped 
mainly from Reval. 

Russian flax is classified under two main headings:— 

1. Motchenetz, or water-retted fibre. 
2. Slanetz, or dew-retted fibre. 

Water*retted fibre iiu ludes the best grades of Russian flax, and dew-» 
retted material the lower grades. 
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Flax from the various districts is sorted and exported under certain 
marks. For Riga water-retted fibre the marks are G, R, ZK, SPK, 
PK, and K, the fibre being quoted at so much per ton for a certain 
mark—usually R or G—with an “ ecart ” of j(^6 to ;^7 between 
each of the others. Water-retted flax from the Hoffs district is 
exported under the marks XRX, XHDX, SPHD, FPHD, PHD, 
HD. The marks for Pernau flax are G, R, GD, D, OD, and LOD. 
Dew-retted flaxes are usually graded I., II., Ill,, IV. , V., etc.. 
No. I. being the best quality. 

The better grades of Russian water-retted flax are suitable for the 
manufacture of medium quality warp yarns up to 40’s lea, and they 
may be spun out to 70’s or 80^s lea weft. The lower marks are not 
suitable for leas above 25 for warp and 40 for weft. Dew-retted 
fibre may be usf d in the manufacture of yarns up to 40’s lea according 
to the class of material used and the quality of the yarn required. 

The flax markets open about the beginning of October in Ireland 
and the Wef^cern European countries. Buyers from the different mills 
and commission houses visit the various market towns and trade 
with the farmers for their fibre. In the Courtrai district most of the 
fibre is bought at the large scutching centres in connection with the 
various retteries. 

Courtrai and French flax is generally quoted at so much per 
kilogramme, or per lOO kilogrammes. It is made up into bales of 
2 cwt. each for shipment. Dutch flax is sold at stuivers per stone of 
6 lb. 3 oz., there being 36 stones to the 2 cwt. bale. Russian flax 
is quoted at pounds sterling per ton for a certain mark with an 
** ecart ” of from £4: to between each grade. Riga flax is usually 
exported in mats, but many qualities are made up into trusses or 
** bobbins,’^ without any covering. Irish flax is quoted at shillings 
per stone in most districts, except Strabane and Omagh, where it is 
frequently quoted at shillings per cwt. 

Roughing.—This is the first process to which the fibre is subjected 
in the course of preparation into yarn. The rougher unties a stone of 
flax and takes up one of the **’ stricks of which it is made up. 
This he splits up into pieces weighing six or eight to the pound, 
taking care to ensure that all the pieces are uniform in size; this 
operation is termed piecing out. Having obtained a sufficient number 
of these pieces to keep him engaged in roughing for some time, he 
takes a piece and, holding it by the top end first, combs out the 
root by passing it repeatedly through the pins of a coarse hackle 
which is screwed to a bench. This done he breaks off the straggling 
ends on a touch pin and, turning the piece in his hand, repeats 
the operation on the top end. As each piece is finished he lays it 
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on the bench, turning it in his hand at the same time so that a half 
lap or twist remains in it, this serves to keep each piece separate 
and prevents tossing of the fibre in subsequent operations. Having 
built up a bunch of about 40 lb. he ties it up and lays it aside ready 
for the hackling process. 

Rougher’s Tools.—The hackle consists of a beech block about 
16 in. long by 5 in. broad by 1*6 in. thick, this is studded with steel 
pins 6 or 7 in. long and tapering from the base of the pin, the diameter 
at the base being about 6 B.W.G. The touch pin is a square or 
triangular steel pin 1 to f in. thick and set in a metal or wooden 
block which is fixed to the bench on the left side of the hackle. 

Hackling.—This process has for its object the parallelising of the 
fibres, splitting up the larger bundles and removing short, broken 
fibre, lumps of tow, fragments of straw, and other extraneous matter. 

The hackling machine proper consists of two or more massive 
gables, between each of which is mounted a pair of endless sheets. 
Each of these sheets rotates around a top roller and a bottom pulley 
shaft, motion being imparted to the latter which carries a number 
of studded pulleys along its length. The studs engage with brass 
eye-letted holes in the sheet leathers, imparting a positive drive to 
the sheet. A channel extends the full length of the machine and is 
free to move up and down in the gables; a reciprocating motion is 
imparted to it by the head wheel through the medium of an adjust¬ 
able stud, link, and chain, or by an eccentric compounded with 
the head wheel. 

Two machines are essential to complete the cleaning and splitting 
of the fibre, one for the root end of the piece and the other for the 
top end. They are arranged parallel to each other and are connected 
front and rear by cross channels. The pieces of roughed flax are 
screwed up in steel holders, the ends projecting at each side. The 
screwing and unscrewing of the holders is done by an automatic 
wrench. The full holders are transferred^to the machine channel 
which, as it rises, carries them over the sheets. In its downward 
motion that portion of the flax hanging down from the holder is 
drawn through the nip of the hackle sheets, the pins of the hackles 
penetrating it through from either side and splitting up the large 
fibre bundles, at the same time removing all short matted fibre, 
neps, pieces of cortex, and any other foreign matter contained in 
the fibre. 

The holders are passed slowly along the machine from one end to 
the other, the pins per inch of the hackles becoming finer so that 
the fibre is acted upon gradually. At the fine end the holder is 
transferred to the cross channel at the back, where the top plate is 
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unscrewed, the unhackled portion between the plates drawn through) 
the plates being again screwed together and the holders transferred 
to the channel of the second machine, on which the unhackled ends 
of the pieces are treated in a similar manner to that already stated. 

The pieces of hackled flax are removed from the holder, while it is 
travelling along the front cross channel, by the machine attendant, 
who builds them up into a “ tipple ” by placing each i)iece cross¬ 
wise over the other in the tipple box. 

Number of Hackles.—The number of hackles or rounds of tools 
to each machine varies according to the nature of the material in 
work. Beginning with coarse hackles in the first round the pins 
per inch are increased by stages in each succeeding round in order 
that the fibre may be acted ujx)n gradually. The modern tendency 
is in the direction of longer machines, which permit of a gentler 
gradation and which give a l>etter yield and cut than can be obtained 
on short machines with fewer rounds of tools. 

GRADATION OF HACKLING MACHINE TOOLS 

No. of 
Tools. 

Superfine 
Courtrai 
Look Line 
and Cut 

Line. 

Strong and 
Clean Warp 

Flax. 

Medium 
Quality 

Weft Flax. 

Inferior 
Quality 

Water*Reltc<l 
Warp Flax. 

Inferior 
Quality 

Water-Retted 
and Devr 

Retted- 
Weft Flax. 

Pins 
per 

Inch. 

Wire 
Gauge 

Pins 
per 

Inch. 

Wire 
(iaugc 

Pins 
per 

Inch. 

Wire 
(jauge 

Pins 
per 

Inch. 

Wire 
Change 

Pins 
per 

Inch. 

Wire 
Gauge 

wm i! 12 1 13 h 13 1 13 i 13 
i 13 1 14 1 14 1 14 1 14 
! 13 2 15 1 ’5 14 2 15 2 15 

1 14 3 16 2 15 3 16 3 16 
5 If) 14 4 16 3 16 4 10 4 16 
6 2 15 6 17 4 16 6 17 5 17 
7 2-5 15 8 18 5 17 8 18 6 17 
S 3 16 10 19 6 17 11 19 8 18 
9 4 16 12 20 8 18 14 20 10 19 

5 17 15 21 10 19 18 22 12 20 
11 6 17 18 22 12 20 22 23 15 21 
12 8 18 22 23 15 21 26 24 18 22 
13 10 19 26 24 18 22 30 25 22 23 
14 12 20 30 25 22 23 26 24 
15 15 21 35 26 26 24 30 25 

[ le 18 22 40 27 30 25 
17 22 23 35 26 
18 26 24 40 27 
19 31 25 
20 36 26 
21 42 . 27 
22 50 29 

1_[J 
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Intersection.—The setting of. the sheets is a most important 
factor, for the cut or amount of splitting which the fibre bundles 
receive, and the yield of hackled flax depend to a very large extent 
on the amount of intersection given to the pins when setting the 
sheet rollers. This varies with the nature of the material in work. 
Soft, wefty flax of a dirty nature, such as the lower grades of Irish, 
Russian, and most dew-retted flaxes, require an open setting so that 
the maximum yield may be obtained. Strong warp fiV)re, on the 
other hand, requires a close setting in order that the piece may be 
thoroughly penetrated by the pin points and a good cut obtained. 

With superfine grades of Courtrai flax, and “ middles ” or cut line, 
the piece must be thoroughly penetrated so that all the tow and nep 
may be removed, at the same time care must be taken to ensure 
that the highest possible yield is obtained. The following are suitable 
intersections for the three classes of material just mentioned :— 

Bearing at 
('oarsc End. Middle Bearing. 

" 

Bearing at 
Fine F.nd. 

Soft wefty flax of a dirty 
nature 

,V. in. open j,\ in. open Point to point. 

Strong \^arp flax - in. open Point to point iV in. rlostxl. 

Suporfme ( oiirtrai flax 
and cut lino 

in. open Point to point in. closed. 

Grouping.—This consists in dividing the hackles which compose 
a round of the sheet into a number of groups, the number varying 
with the pins per inch in the hackle. In every group the pins of 
each hackle are so arranged that they strike into the fibre at a different 
point to the previous one; by this arrangement a maximum amount 
of cutting is obtained with the tools in work. The method of 
obtaining the position of the first pin in each tool of the group is as 
follows. A number of hackle stocks, exceeding by one the number 
of hackles in the group, are placed on a flat surface to ensure that the 
ends are kept level. The first and last hackle stock of the row should 
have a pin inserted at a point as near to the end of the stock as 
possible, consistent with strength. A distance is marked off on the 
last stock in from the pin and equal to the pitch of pins in the round, 
tffen a line is traced from the pin in the first stock to the point, already 
obtained, on the last stock; along this line the first pin of each 
tackle in the group must be placed, the other pins being spaced 
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at the required distance from the first one. The number of hackles 
in the group must be a factor of the number of bars in the sheet, 
and it will be obvious that the coarser the pitch the greater the 
number of hackles it is possible to have in the group. No advantage 
is obtained by grouping hackles which are pitched finer than eight 
per inch. In the following table a system of grouping is given for 
tools up to eight pins per inch :— 

Pins per inc h - i 1 2 4 <> 8 

1 

Tools in group 1 
1 

10 10 5 :i 2 2 

Speed.—The amount of work which the material receives depends 
on the speed of the sheets and the number of lifts per minute of the 
channels. The latter are usually run at from 6 to 9 lifts per minute 
and the sheets at from 8 to 15 revs, per minute acc ording to the nature 
of the material in work, strong warp flax requiring a faster sheet 
than is nec essary where fil>re of a wefty nature is being hackled. 
No hard and fast rules can be laid down, for the rec[uirements of fibre 
in the same class vary very considerably. Careful examination of 
eac'h parcel of flax is nec:essary as it c'omes on to the hac kling machine, 
so that the speeds may be arranged to give a maximum yield con¬ 
sistent with a thorough splitting uj) of the fibre bundle's and the 
removal of all tow, nep, and dirt. 

Removal of Tow.—On most <^f the modern machines the tow is 
removed from the hackle pins by a circular brush situatc'd below the 
bottom sheet roller. This brush deposits it on a doffer clothed with 
knee bent wire filleting, which in its turn is cleaned by a stripper 
knife, the tow falling before the latter into boxes placed to receive it. 

The floor space occupied by a pair of eighteen tool mac hines of the 
brush and doffer type, complete with automatic* sc rewing attachment 
and machine boy's bench, is 25 by 15 ft. 

Sorting .—The hackled flax is placed in skips as the tipples or 
bunches are lifted from the machine. The poorer qualities arc 
taken directly to the preparing rooms. Only the better grades of 
fibre justify the extra expenses entailed in sorting. This process 
consists in a further hackling of the fibre—this time by h.and— 
breaking off the ends of each piece on a touch pin, after which a lap 
is put on one end, the pieces being graded according to quality and 
built up into bunefies oq the sorter’s fiench, 
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Sorter’s Tools.—As in roughing the tools are affixed to tlie 

bench directly in front of the sorter. A ten ” or eighteen 

constructed on the same principle as the rougher’s hackle, but with 

smaller and more closely set pins, A * * switch ’ ’ on the same principle 

as the “ ten/’ but with the pins much shorter and set more closely 

together. The touch pin is similar to that used by roughers. The 

last, a tool called the ** nep extractor,” consists of a single row 

of pins set very closely together. Over this tool the ends of the 

pieces are drawn to remove any neps or flag ” that may be left 

after it has been worked over the ten ” and switch.” 

Numbering the Sorts.—Two methods of numbering the different 

grades or sorts of flax arc practised. One system, which is confined 

to the coarse end of the trade, is based on the method of indicating 

the count or weight of the yarn in pounds per spangle of 14,400 

yds.; the sorts being called 1, 2, 3, 4, 5, 6, etc., when they are 

considered capable of being spun into yarn of 1, 2, 3, 4, 5, or 6 lb. 

per spangle. The other system which is in vogue in the w^et flax 

spinning trade consists in numbering the sort according to the lea 

of warp yarn to which it is thought capable of being spun. In 

this way the .sorts range from 15’s lea to 150’s lea, rising usually by 

five. 

Storing Dressed Flax.—The dressed and graded flax is built 

up into hunches, each weighing about 20 11)., these are tied up 

firmly and ticketed with their mark and .sort, being afterwards .sent 

to the line store until required for preparing into yarn. 

Dressed line calculations: The average yield of dressed line per 

cwt. 

Total )X)unds of dre.'-.sed linex 112 

Total pounds of flax in lot 

Average Sort.—The average sort may be obtained by multiplying 

each sort by the total number of pounds of dressed line in that sort, 

adding the totals together and dividing by the total yield of dressed 

line (breakings not included). The quotient will give the average 

sort. 

Cost of Dressed Line.—To find the cost of dressed line per pound, 

to the price per cwt. of flax, is added the cost of roughing, hackling, 

and dressing per cwt. The total value of the tow is then ascertained 

and also the value of the breakings; these are added together and 

deducted from the total cost of flax and dressing. The yield of 

dressed line in pounds per cwt. divided into the re.sult, reduced to 
pence, gives the cost of dressed line in pence per pound. 
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Constant Number.—Having obtained the average sprt and 
the cost per pound, the cost of any sort in the lot may be calculated 

by simple proportion. A constant number for the lot is obtained by 

dividing the average sort into the average cost of dressed line per 

pound. This constant should be calculated out to four figures in 

decimals to ensure accuracy. The value of any sort per pound is 

found by multiplying the sort by the lot constant number. 

Spreading.—The first process to which the dressed flax line is 

subjected in the course of preparation for spinning consists in the 

formation of a continuous ribbon or sliver from the pieces of dressed 

line. This is effected on the spread board. 

Two types of spreadl)oard are in use: the large board on which 

each piece is spread as a whole, and the small board on which it is 

split up into six or eight portions for spreading. Advantages of 

spreading on the large board are, greater production and a reduction 

in the cost of spreading, one l)oard can keep from five to nine systems 

supplied. Disadvantage is the production of a heavy sliver requiring 

extra “ drafting ” to reduce it to the required weight. The small 

board is still used to some extent in the preparation of superior warp 

yarns. 

At the back of the spreadboard a table is fixed, over which four, 

six, or eight endless leather sheets travel, these are arranged parallel 

to each other and they move in the direction of the feed rollers at the 

back of the board. Pieces of dressed flax are laid on each of the.se 

leathers, by which they are conveyed forward to tlie feed rollers, other 

pieces being laid on .so that each piece overlaps its predeces.sor on the 

.sheet, thus en.suring a continuous supply to the feeds. 

The fallers are thin metal bars, the ends of which are steel tipped 

to enable them the better to resist wear. These engage in the threads 

of square threaded spiral screws and rest on slides affixed to the 

framework. The gills are riveted on the upper surface of these bars. 

The Gills.—These consist of brass stocks bored to receive a double 

row of pins. The function of the gills is to hold the fibre in its passage 

from the feed rollers to the boss roller, and to prevent it from being 

gulped through the nip of the bo.ss roller as it is being drafted. The 

pins, by penetrating the fibre, assist in the breakdown of the large 

fibre bundles during drafting. 

As the fibre passes through the nip of the feed rollers, the fallers 

rise from the bottom slide to the top slide and into gear with the 

top spiral screws, the pins of the gills penetrating the fibre. . The 

motion of the spiral screws is such that the fallers are carried forward 

to the boss roller, bearing with them the fibre in the gills. Here 
they are lowered one by one from the top slide and out of gear vdih 
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the top screws, the pins being drawn clear of the fibre, which is 

caught up in the nip of the boss and wooden pressing rollers. 

Lead of Fallers.—The fallers have a slight lead in speed—about 

3 per cent.—on the feed roller, so as to ensure thorough penetration 

by the pins of the gills as they rise into gear with the top screw. 

Formula for calculating the lead of faller 

_ Speed of screw X pitch of thread per inch 

Speed of feed rollerx circumference 

The pressing rollers work in grooves which are fixed to the frame¬ 

work. In the large board each roller is mounted on a separate axle 

or arbor, pressure being transmitted from the compound leverage 

system through the medium of hangers suspended from each end 

of the arbor. In the small board the pressing rollers are mounted 

in pairs, pressure being transmitted through the medium of a single 

screw and gib, the latter resting on the arbor between the rollers. 

The arbors in the large board are usually fitted with ball bearings 

so as to reduce the amount of power absorbed by friction between the 

hangers and the arbor ends. 

After drafting, the slivers arc drawn through slots on the doubling 

plate, being united together and passed over the delivery roller to 

a can in front. 

On the small board the sliver must be measured as it passes over 

the delivery roller in order that the weight per unit length may be 

regulated at the set frame. In the case of the large board this is 

not necessary, the sliver being measured as it leaves the doubler. 

Doubler.—This frame is constructed on the same principle as the 

spreadboard. Back rails and guide pulleys take the place of table 

and feed leathers of the board, and over these the slivers are drawn 

to the feed rollers, through them to the gills which convey the material 

to the boss roller, here the ends are drafted out, being united into one 

sliver on the doubling plate and this passed over the delivery roller 

to a can in front. 

The length is measured off by a worm and wheel reduction 

gear driven from the delivery roller and operating a bell when 

some prearranged amount—usually 1000 yds. for flax line—has 

been delivered into the can. The weight per unit length of the 

sliver to be delivered from the doubler may be regulated by altering 

the draft, which is the ratio between the surface speed of the feed 

rollers and that of the boss roller, or by increasing or reducing the 

number of ends put up at the back of the frame. 

The regulating of the weights at the doubler or spreadboard is 

rendered necessary in order that a definite weight of material may 
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be put up at the back of each head of the first drawing frame. The 

combined weight of the cans is termed the set. A definite length, 

usually 1000 yds. for line and 500 for tow, is measured off into 

each can. The weight of the set for line yarns may be obtained by 

means of the following formula:— 

No. of yds. per canx drafts (1st, 2nd, .3rd, 4th drawings and roving) 

Yds. per oz. rove x 10 x doublings (2n<l, 3rd, 4th drawings and roving)* 

(See particulars of spreadboanls and doublers, j). 398.) 

Drawing and Doubling.—Having obtained sliver of a pre¬ 

arranged weight per unit length, it is now necessary to reduce it to a 

degree of fineness consistent with the lea of yarn to which it is to 

be spun. This is accomj)lished by passing it over a series of drawing 

frames similar in structure to the doubler, drafting the sliver out on 

each frame and at the samt‘ time doubling a number of ends together 

to ensure regularity. On each succeeding drawing frame the details 

become finer to suit the smaller body of material being dealt with 

and the shorter staple of the fibre. 

In the preparation of line material the slivers are passed over from 

three to five drawing frames according to the degree of fineness desired 

and the quality of the material in work. As any increase in the 

number of drawings luaessarily increases the cost, five drawing 

systems are only used in the preparation of good quality yarns. 

Roving.—The final drawing is effected on a frame termed a roving 

frame. It differs somewhat from the preceding frames. On this 

frame the doubling plate and delivery roller give place to a positively 

controlled flyer and bobl)in mechanism on which the drawn ends 

receive a small amount of twist and are wound on to wooden bobbins. 

No doubling takes place on the roving frame. 

The amount of pressure to be applied to the wooden pressing rollers 

varies with the nature of the material and width of roller, being 

greater for strong warp flax than for fibre of a wefty nature. It is 

calculated at from 80 to 100 lb, per inch width of roller face. 

With constant running the wooden pressing rollers become coated 

with substance of a waxy nature which is picked up from the fibre, 

this adheres so firmly that the stationary friction rubbers in contact 

with the face of the rollers fail to remove it. If allowed to accumulate 

it causes the drafted sliver to lick up, this producing an excessive 

amount of waste. In order to remove this substance the face of each 

roller must be washed regularly, and for this purpose a mixture 

composed of equal parts of paraffin and sperm oil, or of two parts of 

the former to one of the latter, will be found suitable. 
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The extent to which licking-up occurs varies with the class of 

fibre in work, the quality of wood in the rollers, and the degree of 

humidity in the air. Dew retted and patent steeped flax will be found 

to give most trouble in this respect. Wood with a soft open grain is 

unsuitable for the manufacture of pressing rollers, as it seems to 

hold the dirt; close-grained firm timber is most suitable for preparing 

bosses, and for this reason boxwood, sycamore, mahogany, satinwood, 

and maple give best results. 

Speed of Faller.—The speed at which the fallers may be driven 

determines to a large extent the speed of the frame. The proper 

regulation of this point is of the utmost importance to efficiency 

in preparing and the life of the machinery. The speed of the fallers 

is equal to the speed of the feed rollers, plus a small percentage for 

lead.** About 200 drops per minute may be taken as an average 

for coarse line systems and 120 drops per minute for fine line systems. 

^ 1 r r 11 /I • ^ \ Speed of spiral screw 
Speed oi taller (drops per minute) = —--. 

The speed of the spiral screw 
Speed of back shaft x back shaft bevel 

Bevel on screw 

The drafts on the various frames comprising a system should not 

exceed 12 for the finer and better grades of line yarns, or 15 for the 

heavier numbers. The shorter the drafts the more regular will be 

the resulting sliver. Where it is possible to keep the supply of sliver 

up, the drafts should be arranged so that they are highest on the 

first and second drawing frames and lowest on the last drawing and 

roving frame. It is obvious that the number of doublings must not 

exceed the draft, otherwise the resulting sliver will be heavier than 

that put up at the back of the frame, which would be contrary to 

the aim in view, i.e., a reduction in weight of the sliver on each 

succeeding drawing. The usual doublings are :— 

Large spreadboard=2 1st drawing— 8 

Small ,, —8 2nd ,, -8 

Doubler —6 3rd ,, —8 

4th „ -4 

Roving 1 

The draft is obtained by dividing the surface speed of the boss 

roller by that of the feed roller or from the following gearing 

formula:— 
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Back roller stud draft change crown diameter of 

wheel wheel pinion wheel boss roller 

Stud back shaft boss roller crown diameter of 

pinion pinion wheel pinion back roller 

The spindles on the roving frame are positively driven, their speed 

being constant, as also is that of the boss roller. It is obvious that 

if the rate of delivery of the drafted sliver does not vary the speed of 

the bobbins must change as they are filled, on account of the increase 

in the diameter of the bobl)in barrel as each layer of rove is wound on. 

The winding on of the rove results from the difference in speed of 

the spindles and bobbins, and may be effected by having the spindle 

rotating faster than the bobbin or vice versa. In the flax spinning 

industry it is usual to have the spindle “ lead the bobbin. When 

this is the case the difference between the speeds of the spindles 

and the bobbins is greatest when the latter are empty and is gradually 

reduced as they fill up. The rate of change is not constant but of a 

differential nature, and is obtained by driving the bobbin shaft 

through the medium of an epicyclic train of gearing, called the 

differential motion. The resulting motion V of the bobbins is a 

combination of two distinct velocities, a constant vi and a variable 

V2, being such that 

V = 7>i + 2vi, 

Tow Preparing.—Flax tow* comprises the broken and matted 

fibre which is removed from the flax during roughing, hackling, 

and dressing. An inferior quality of tow also is produced during 

the scutching process. 

Classes of Tow.—Scutching tow consists of coarse fibre of poor 

quality and very lumpy. It contains a large amount of straw' and 

other foreign matter. 

Pluckings.—This is composed of loose fibre which has been 

pulled from the bunches of scutched flax after they are tied up. It 

is much superior to scutching tow, being long of staple and free from 

shive. 

Roughing Tow is coarse and lumpy and contains a considerable 

amount of straw and shive, especially in the lower grades. It 

should contain only a small percentage of long fibre. 

Machine Tow is divided into two grades, root-end tow' and top-end 

tow. These grades are subdivided into 1,2, 3, 4 root, or top running 

from coarse to fine according to the pitch of pin in the tools by which 

it is removed. Root-end tow i.s more open and the filae coarser 

than top-end tow, the latter is soft and contains a large amount of 
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nep. The fibre becomes correspondingly cleaner towards the fine 

end of the machine, No. 4, the finest being comparatively free from 

nep or dirt, but short in staple. 

Sorter’s Tow.—This is produced during the final dressing process. 

It is comparatively clean and free from any foreign substance. 

Sorter’s tow is superior in quality to any of the other grades. 

Tow Mixing.—Most tow yarns are prepared from mixes of 

different grades of tow. P!ven where one grade only is being used it 

is advisable to prepare a mix in order that the fibre may be well 

blended and the colour level. Mixing is effected in the tow store 

by spreading a thin layer of each grade, one on the other, in the 

mixing bins. Owing to the matted and dirty condition of the fibre, 

tow material requires to undergo a special cleaning process prior 

to preparation for spinning; this is effected on the carding and 

combing machines. 

The Breaker Card.—This is a coarse card, tVie function of which 

is to open up coarse, lum}>y material, such as scutching tow; it is 

also used to break up inferior quality flax for work over tow machinery. 

It consists of a large metal cylinder covered with wooden staves or 

clothing in which are set steel pins. Round this cylinder at intervals 

and parallel to its axis are arranged a number of other rollers of 

various diameters and similarly clothed, these are the feed rollers, 

workers, strippers, and doffers. 

The material is laid on an inclined feed sheet which carries it 

forward to the feed roller, this roller delivers it to the cylinder on 

which it is carried round to the first worker, the j)ins of which are 

hooked against those of the cylinder so that the fibre is retained 

by them, the pins of the cylinder tearing through it and opening 

up any lumps. 

The fibre is removed from the worker by the stripper. This roller 

revolves at a much higher speed than the worker, and as the pins 

on it are hooked in with those of the worker the fibre is stripped off 

the latter, no breakdown occurring at this point. 

The stripper carries the material back to the cylinder at a point 

behind the first worker, so that it is passed repeatedly over the first 

worker and stripper until broken small enough to escape the -pins 

of the worker when it ])asse.s on to the second worker. This worker 

is set closer to the cylinder than the first worker and the fibre is 

passed repeatedly round the second worker and stripper until it is 

broken small enough to pass through when it is carried up to the 

doffing roller. 

The doffing roller is pinned similarly to, and rotates in the same 

direction as the workers. It is .set more closely to the cylinder than 
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the last worker, so that the fibre is caught up on the pins and carried 

round to the drawing-oflf rollers, which strip it off in a fleece or 

braird, this passes down a V-shaped conductor to a bag or some other 

receptacle. 

In the following table particulars are given for a breaker card 

suitable for working coarse tows, etc:— 

Dimen¬ 
sions. 

No. of 
Wire. 

B.W.G. 

Projec¬ 
tion of 

Pin. 

Lciv^th 
of 

Stave. 

Width 
of 

Stave. 

Rows 
i> 

Width 

Pins 

per 
Row 

Rake 
of 

Pin. 

Cylinder - 

Ft. 
Diam. 
4x6 12 

In. 

k 
T;u 
24 

In. 
3 (> .-,5 75® 

Feed roller 

In. 1 
Diam. 

12 10 1 24 2| G 
1 

G3 65® 
l;;t worker 10 12 i 24 ;") C3 45® 

Lit stripper 12 12 i 24 2} 0 75 35® 
2nd worker 10 1:1 i 21 011 5 72 4.5® 
2nd stripper 12 10 2 24 G 84 35® 
Doflfer 16 13 i 24 G 72 35® 

Suitable settings for the details arc ns follows :— 

Shell to cylinder i in. 

Feed rollers to shell -3 in. 

Feed rollers to cylinder in. 

Ist worker to cylinder ID B.W.G 

1st stripper to worker U „ 

1st stripper to cylinder -12 „ 

2nd worker to cylinder -11 „ 
2nd stripper to worker -u 
2nd stripper to cylinder -13 

Doffer to cylinder -12 

Drawing-off roller to doffe r-U „ 

Finisher Card.—The finer and cleaner grades of material, such 

as roughing, machine, and sorting tows, do not require preliminary 

treatment on the breaker, the finisher card being sufficient to open 

and clean the fibre. On the finisher card, the working principle of 

which is similar to that of the breaker, the fibre is usually delivered 

to the feed .sheet by an automatic feed mechanism, by which the 

weight per unit area of sheet may be regulated. It is fed to the 

cylinder by a pair of porcupine rollers revered with brass staves 

in which are mounted several rows of pins, those are hooked against 

the cylinder and prevent the fibre from being gulped through. 
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The finisher card is fitted with from four to eight pair of workers 

and strippers according to the size of the cylinder and the fineness of 

the card. The function of these is exactly the same on this card as on 

the breaker. The workers strip the fibre from the cylinder and are 

themselves stripped by the strippers, these in their turn are stripped 

by the cylinder. Between the cylinder and the workers the fibre is 

opened up, and on the strippers nep, straw, and any other foreign 

PARTICULARS OF FINISHER CARDS 

Suitable for Various Classes of Work 

('oarse 

Cylinder, 
4- 6 ft. Diameter and length 

Pins per inch ... 5 
No. of \i ire - 18 

Feeds. 
Diameter over metal 3 in. 
No. of Vi ire • 15 
Pins per inch 4 
Feeds to cylinder • 14 
Feeds to each other 16 

Feed Stripper. 
Diameter over metal 6 in. 
No. of wire - - - 14 
Pins per inch - 4 
Feed stripper to cylinder 16 
Feed stripper to feed 11 

Strippers. 
Diameter over metal 7 in. 

*No. of w ire - 1.5 to 19 
Pins per inch - 3i „ 5 

•Strippers to cylinder 15 „ 19 

Workers. 
Diameter over metal 0 in. 

•No. of w ire - 14 to 19 
Pins per inch 4 „ 5 

•Workers to cylinder 14 „ 19 

Doffers, 
No. of wire - . - Top 18 

Bottom 19 
Pins per inch - . - Top 6 

Bottom 51 
Top doffer to cylinder - 18 

,, ,, knife 19 
Bottom doffer to cylinder 19 

tf M knife 19 

Medium. Fine. Strippers. 

No. of Wire 

4x6 ft. 
55 

4 6 ft. 
6 ri

p
p

c
i 

and Strippers 
to Cylinder. 

19 19 c/: 
u a 
u c 

21 in. 2 in. d s 
’16 17 0 s 

5 6 
14 14 

1 17 18 15 16 17 
2 16 17 18 
3 17 18 10 

7 in. 8 in. 4 18 19 20 

1.5 16 .5 18 19 20 

6 6 19 20 21 

17 18 7 19 20 21 

15 16 

Workers. 
6 in. 6 in. 

16 to 20 17 to 21 
No 4„ 5i 

16 „ 20 
5 ,, 6i 

17 „ 21 

of Wire 
and Workers 

-a k« 
0 to Cylinder. 

5 in 5 In f 
15\o20 16 to 21 '0 1 d 

5 „ 6 
15 „ 20 

6 M 7 
16 ,, 21 

d 
>5 i 

u 

Top 19 Top 20 1 14 15 16 
Bottom 20 Bottom 21 2 15 16 17 

Top 6 Top 7 3 16 17 18 
Bottom 61 Bottom 4 17 18 19 

19 20 5 18 19 20 
20 21 6 18 19 20 
20 21 7 19 20 21 
20 21 

Details in the extreme right-haml coliinin. 
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matter is thrown off by centrifugal force owing to the high speed 

at which they are driven. 

As the fibre is removed from the doffers it is drawn through bell- 

mouth conductors and between rollers, where it is compressed into 

firm slivers. These are united together and delivered into a can 

or, if a rotary head is attached to the card, they are drafted out and 

doubled on this prior to passing into the can. 

Angle of Pins.—The efficiency of the card depends largely on the 

keenness of the clothing, that is, the angle occupied by the pins 

with the surface of the stave. Suitable settings for both breaker 

and finisher cards are; Cylinder, 75^^; feed rollers, 65°; workers, 

45°; strippers, 35°; doffers, 35°. 

Speed of Card Details.—This is an important point in carding, 

for if the speed is too low a dirty sliver will result, and if too high 

an excessive amount of good fibre will be thrown off as waste. It 

w’ill vary with the quality of the material in work. A range of 

surface speeds for the various details arc here given, they arc: 

Cylinder=2600 to 3000 ft. per minute. Strippers—450 to 650 ft, 

per minute. Workers—5 to 15 ft. per minute. 

The requirements of different classes of material may be summarised 

as follows:— 

For tows of a wefty and dirty nature, such as are obtained from 

some grades of Irish, Russian, patent steeped, and dew-retted fibre: 

Fast workers, fast strippers, and a medium cylinder. 

Strong warp tows of a dirty nature, under which heading may be 

included most Irish, Dutch, and the better grades of Russian fibre: 

Slow workers, medium strippers, and a fast cylinder. 

For fine, clean tows, open and free from dirt, such as fine root-end 

machine tow and sorting tow; Fast workers, slow' strippers, and a 

medium cylinder. 

Clean warp tows require slow workers, slow strippers, ami a fast 

cylinder. 

Combing.—Tow which is to be combed requires to be passed 

over a doubler first in order to regulate the weight of material to 

be put up at the back of the comb and to assist in parallelising the 

fibre bundles. Two different makes of flax-tow comb in general use 

are the Schlumberger and Delette. The principle of construction 

of both machines is .similar, although they differ in detail and each 

machine can claim certain advantages over the other. 

Slivers to the number of eight or fifteen arc arranged in cans at 

the back. The ends are drawn in through feed rollers and on to a 

grid which is intersected by the pins of the feed comb. The latter 

consists of a number of single row-s of pins a certain distance apart 
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and mounted on a metal base. The feed carriage is capable of 

movement in an upward and downward, and backward and forward 

direction, in order to feed the slivers forward to the comb segment. 

The feed comb assists in holding the material firmly and so preventing 

it from being gulped through during combing operations. 

The circular comb consists of a number of rows of pins, graded 

from coarse to fine, which are mounted on a metal segment and the 

latter attached to a revolving shaft, as in the Schlumbergcr, or to a 

reciprocating shaft, as in the Dclette. The pins of the circular comb 

penetrate the fringe of fibre which projects beyond the feed comb, 

removing all nep and dirt and parallelising the fibre bundles. This 

done the fixed comb, which consists of a single row of pins, descends 

and penetrates the fringe of combed fibre; a pair of drawing rollers 

rise, seize the combed end of the fringe and draw the fibres away, 

so that the tail ends are cleaned in passing through the fixed comb. 

The combed fibre is deposited on a leather sheet, so that each succeed¬ 

ing layer overlaps its predecessor, forming a continuous fleece which 

is drawn through a bell-mouth conductor and compressed into a 

sliver by passing between a pair of metal rollers in front; this sliver 

is delivered into a can. 

The number of combs in the circular segment and the grading of 

the pins of these together with those of the fixed coml), considerably 

influence the appearance of the combed sliver and the percentage of 

noil or waste produced. The number of rows and the grading of 

the pins in the feed comlj also affect the yield. 

In the following table a range of pins suitable for difierefit classes 

of material is given for each comb: 

('lass of Matcrl.-il, 

Range of per IiK'h. 

FeefI Comb. Circular Comb. Fixed Comb. 

Coarse - 10 to 20 5 to 40 40 
Medium 10 ,, 20 7}„45 46 
Fine - - - - i 

1 
10 ,, 20 

[ 
10 ,, 50 

Subsequent to combing, the weight of the sliver again requires 

to \)e regulated. This is effected on the first drawing frame of the 

preparing system. The length per can for tow sets is usually taken 

at 600 yds. The cans constituting a set are put up at the back of 

the second drawing frame. 
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FLAX-LINE PREPARING SYSTEMS 

Heads per frame 
vSIivers per head 
Deliveries per head - 
Length of reach 
Diameter, front rollers 
Diameter, back rollers 
Pitch of screw - 
Breadth ot* gill 
Pins per inch (two rows) 
No. of wire 
Length of pin • 
Conductor 
Number of roving spiiullt 
Size of rove bobbin - 

100 to 200 Yards per Ounce. 

H 

3rd 
l^raw- 
ing. m BB 

1 0 3 4 5 10 
0 8 8 8 8 8 
1 1 1 1 2 8 

20 in. 24 in. 22 in. 20 in. 18 in. 16 in. 

.. 2 U 1 fi ft li f. H f, 
2 U M 

M ’• 
3^ .. H „ 

iV f» i i f. 
M -1 !! li ff lA 1 

14 22 24 26 28 32 
10 2:4 24 2r> 25 26 

11 in. \) in. 1 ;• in. J in. ] 1 in. in. 

n U M li .. l,v i 0 i .. 
80 

8x 4 in. 

2.‘>() to 400 Yards per Ounce. 

I )oubIer. 
1st 

Draw . 1 1 
Draw 

3rd 1 
I >raw. 

4ih 
Draw. Roving. 

Heads per frame - - . 1 2 , 2 •2 3 9 
Slivers per head - - - 6 8 i 8 8 12 10 
Deliveries per head * 1 1 1 1 

1 
30 

Length of reach 26 in. 1 22 in. 20 in. 18 in. 18 in. 16 in. 
Diaraetej*, front rollers »» 

2 ,» lA 1! 0 15 12 „ 
Diameter, back rollers 2 2 n 11 ff n ,f n „ 
Pitch of screw - • - - **ji M I’V ff nf's It j i - 
Breadth of gill , - . n M U li M u „! i ft 
Pins per inch (two row s) - 18 *>•) 26 30 1 34 ! 38 

No, of wire 21 , 23 25 26 I 26^ 27 

Length of pin - - - • j 1| in. 1 in. 1 in. n i».| ^ in. i in. 
Conductor - - - n 1,’. .. 1 ».i 1 It 
Number of roving spindles 90 
Size of rove bobbin - •• 

6x3 in. 

*^50 to 550 Yards per Ounce. 

Doubler. 
1st 

Draw. 
2nd 

l->raw. 
3rd 

Draw. 
4th 

Draw’. 
Roving. 

Heads per frame 1 >> 2 3 5 10 
Slivers per head . 6 8 8 8 10 
Deliveries per head > 1 1 1 1 10 
Length of reach - 22 in. 20 in. 20 in. 18 in. 16 in. 14 in. 
Diameter, front rollers iij 0 IJ 0 If „ 13 .1 n „ 

14 1, 
12 

Diameter, back rollers 2 11 „ 14 1, n 1. n 0 
Pitch of screw • - - 2 .. 

11 
VV M i It si’s »» 

Breadth of gill 21 „ ii:: 13 I, li 1 U M 
Pins per inch (two rows) - 18 20 32 36 40 45 
No. of wire - 21 25 26 27 28 29 
length of pin > . - 
Coz^uctor ... 

” 1 in. 

14 0 
J in. 

i 0 
^ in. 

3 0 1 .1 
A in. 
1** »1 

i in. 
\ *• 

Number of roving spindles - ' 100 
Size of rove bobbin • . 1 

1 •• • • ^ ox 3 in. 
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The formula for finding the weight of set for tow systems is:— 

Number of yards per can x drafts (2nd, 3rd drawings and roving) 

Yards per ounce rove x 16 x doublings on 3rd drawing 

Tow material being used in the manufacture of an inferior grade 

of yam the cost of preparing must be reduced to a minimum; for this 

reason in tow-preparing systems the number of frames do not exceed 

three drawings and a roving frame, and for inferior grades of material 

two drawings and a roving frame. Owing to the short staple of tow 

fibre the drafts over the system are necessarily lower than for line. 

In tow preparing the standard may be taken as 9; for this reason 

also the reach, or distance between the nip of the back rollers and 

that of the boss and wooden pressing rollers also is shorter, as will 

be seen on comparing the tables of particulars for line and tow 

preparing systems. 

(See two previous pages.) 

Spinning.—Two methods are in existence for converting prepared 

flax fibre into yarn. The dry spinning process in which the material 

is passed over a frame, the construction of which is similar to that 

of the roving frame. This process is only practised in the coarse end 

of the trade. 

The wet spinning process is most extensively practised and is 

employed in the manufacture of all the better and finer grades of 

yarn, such as are utilised in the production of various classes of linen 

for household use or wearing apparel. In this process the rove 

bobbins are set in creels above the frame, the rove-, being guided over 

rove rails, is drawn down and through a trough filled with hot water. 

This has the effect of softening the pectin which binds the individual 

fibres together and puts the rove in a fit condition for further drafting. 

Drafting is effected by passing the softened rove through two pairs 

of fluted rollers, the ratio of the speeds of which can be arranged 

so as to reduce the rove to any desired fineness. On delivery from the 

drawing rollers the ends pass down through the thread-plate eyes 

and are wound on to bobbins, twist being inserted by means of 

po.sitively driven spindles and flyers. 

Temperature of Water,—The spinning frame trough is heated 

by a steam pipe, the ends of which are open so that the steam may 

pass into the water. Regulation of the water temperature is an 

important point. The amount of heat required varies with the 

nature of the material in work. Soft wefty flax requires a low 

temperature—a better yarn and higher production being obtained 

when this is observed. Strong warp flax, on the other hand, requires 
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a high temperature if a level yarn free from faults is to be obtained. 

Temperatures varying from 160"" to F. for warj) yams, and 120® 

to 140^ 1'. for wefts will usually be found suftieient. 

The drawing rollers are fluted, those of the top or feed roller being 

coarser than those of the bottom or drawing roller, in order to deal 

effectively wdth the larger body of fibre in the nip. The shape of 

flute and number per inch varies with the pitch of frame. On 

coarse frames which deal with heavy lovcs, rollers with large flutes 

are necessary* in order that th.' fibrr may be ])ro]^erly retained during 

drafting. As the pitch of frame becomes finer, so also does the 

average weight of rove spun on it. so that smaller and finer pitched 

flutes arc required. When the deplli of flute is increased the number 

per inch must bo reduced, odierwise a sharp-pointed flute will be 

obtained ; this is undesirable, as it bec omes W'orn very quickly 

and necessitates frequent refluting. 

On each roller rides a number of pressing rollers. These are 

mounted in pairs on arbors and held in ])osition against the face 

of the feed and drawing rollers by means of a saddle and stand. 

Pressure is applied to the saddle and through it to the rollers by means 

of a spring wire connected with a w'eighted lever and screwed against 

the saddle back. 

The spindles are supported on two horizontal rails extending 

from gable to gable on each side of the frame. The dimensions 

of the spindle blade arc closely connected with the distance between 

these two rails. When these are set w'cll apart the spindle will be 

better balanced on its bearings and less likely to be top heavy. This 

setting, however, necessitates the use of a heavy spindle and a 

consequently larger bobbin barrel with a reduced capacity for 

holding yarn. 

Smooth running of the spindle depends largely on the position 

occupied by the whorl in relation to the tin driving cylinder. In 

order to eliminate any tendency on the part of the spindles to jump, 

it is usual to set the groove of the whorl slightly above the level of 

the cylinder shaft centre where the spindles are being driven from 

the under side of the cylinder, and below the level of the cylinder 

shaft centre when the drive is off the top of the cylinder. 

Flyers.—The flyers represent in form an inverted U. They are 

bored out in the centre and threaded .so as to allow them to be screwed 

on to the spindle top. The tips of the legs are hollowed out to admit 

the end of the bra.ss eye which is soldered in. Only wire of the best 

quality, hard and with a smooth surface, should be used in the 

construction of flyer eyes. Inferior wire generally cracks when being 

turned to form the eye, ^nd in this condition will do an infinite 
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amount of damage to the yam if not detected, producing a chafed 

or frayed thread which is most unsightly. The wire should be a 

proper fit for the leg socket, and after the eye is turned it should 

be given a “ set ” so as to prevent the yarn bearing on the flyer. 

The life of the eye depends on the quality of the wire used and the 

class of yarn being spun, strong tight twisted warp yarns being more 

severe than slack twisted welts. The eyes should be renewed on 

warp frames at least once a week. 

Lines of a. Spinning Frame.—The path followed by the rove 

in its passage from the trough, through the feed and drawing rollers 

and down through the thread plate and flyer eyes, constitutes the lines 

of the frame. 

Projection.—The distance between the outside face of the brass 

drawing roller and a vertical line drawn through the centre of the 

spindle is termed the projection of the frame. This depends on the 

width of flyer and the class of work for which the frame is intended; 

frames for spinning weft yarns have a smaller projection than those 

for warps in order that the strain on the end may be reduced. 

Angle of Beam.—-The roller beam in which the feed and drawing 

rollers arc mounted is set at an angle of from 15° to 18° with the 

vertical according to the pitch of frame. In the following table 

approximate settings and distances are given:— 

Thread 
Plate 

Bearing. 

Distance from Distance from 
Pitch of .\ngle of 

Projection. 
Flyer Eye to Spindle Screw 

Frame. Beam. Nip of Drawing 
Rollers. 

to Thread 
Plate. 

In. In. In. In. In. 

3 18° i :t lOi 2i 
18° t! i m 24 

2i 18° i 4 H n 
2* 17° U tV 9 2 
2 17° 8 A li 
11 1()° i tV u 14 
1* 15° 8 iV 

1 
U 

The yarn is wound on to the bobbin by the flyer as it rotates. The 

normal condition of the bobbin is at rest, the pressure of the drag band 

preventing it from rotating. When winding on the yarn the pull 

exerted by the flyer through the thread causes the bobbin to rotate 

at such a speed that the twisted thread is wound on by reason of the 

lag of the bobbin behind the spindle. 
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The speed of the bobbin at any time during the doff is equal to— 

R.P.M. spindle- 
Length of yarn spun per minute 

7r(D plus 2 Nd.) 

Where D—diameter of bobbin barrel. 

effective diameter of thread. 

«—number of layers of thread on the barrel. 

Draft.—The draft is the ratio between the speed of the feed and 

drawing rollers. It depends on the weight of rove from which the 

yam is to be spun. As in preparing, it is desirable to keep it as low 

as possible in order that the resulting yarn may be uniform. In 

spinning two factors arise which tend to alter the lea of the spun 

yarn : they are (I) loss of weight which occurs owing to the removal 

of soluble matter from the rove during its passage through the hot- 

water trough; (2) contraction due to twist inserted into the drafted 

rove ; this tends to increa.se the weight of the yarn. 

The factors 1 and 2 working in opposite directions neutrali.se each 

other to some extent. Taking the effect of these factors into considera¬ 

tion the formula for obtaining the draft is— 

19 X yarn lea 

Yards per ounce rove 

For yarn leas under 25 and over KK) the constant 20 should be used in 

the above formula instead of 19. 

Reach.—This is the distance between the nip of the feed rollers 

and that of the drawing rollers. It varies in general with the lea 

of the yarn, being greater for coarse numbers than for fine counts. 

The quality of the material in work must also be taken into considera¬ 

tion, strong warp flax requires a longer reach than is necessary for 

soft weft grades. 

Twist .—The twist to be inserted varies according to the quality 

of the material and the use to which the yarn is to be applied. The 

following formula is used to obtain the number of turns per inch for 

any lea of yam ;— 

Turns per inch=T.F. x 

where C is the lea of the yarn and T.F. a twist factor which varies 

according to the class of yarn being .spun. 

For weft yams T.F. =^1*5 to 1*8. 

For warp yarns T.F. —1*8 to 2*0. 

For thread yams T.F.= 1‘9 to 2*3. 
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In the following table the turns per inch are given, using various 

twist factors for the range of leas to which flax is usually spun ;— 

TURNS PER INCH: FLAX SPINNING 

Using Various Twist Factors 

Leas. 

Twist Factors. 

■HI 
1-4 ]-r> 1-6 1-7 1-8 1-9 2-0 2-1 2-2 H 

8 3-96 4-24 4-53 4-81 5-1 5-38 5-66 5-95 6-23 6-61 
30 4-42 4-74 5-06 5-37 5-69 6-05 6-32 6-64 6-95 7-27 
12 4-84 5-19 5-54 5-88 6-23 6-57 6-92 7-26 7-61 7-96 
14 5-24 5-61 5-98 6-36 6-73 7-1 7*48 7-85 8-23 8*6 
16 6-6 60 6-4 6-8 7-2 7-6 8-0 8-4 8-8 9-2 
IS 5-94 6-36 6-78 7-2 7-62 8-06 8-47 8-9 9-32 9-75 
20 6-26 6-7 7-15 7-6 8-04 8-49 8-93 9-38 9-84 10-3 
22 6-56 7-02 7-5 7-96 8-43 8-98 9-37 9-83 10-3 10-78 
25 7 0 7-5 8-0 8-5 9-0 9-5 10-0 10-5 11-0 11-6 
28 7-41 7-05 8-47 9-0 9-54 10-08 10-6 11 13 11-65 12-2 
30 7-67 8-21 8-77 9-3 9-85 10-4 10-96 11-5 12*03 12-6 
32 7-92 8-49 9-06 9-62 10-19 10-75 11-32 11-88 12-43 13-0 
35 8-3 8-89 9-49 10-08 10-68 11-26 11-85 12-46 13-04 13-64 
40 8-87 9-5 10-14 10-76 11-4 12-04 12-68 13-3 13-94 14-58 
45 9*4 10-09 10-74 11-4 12-1 12-75 13-43 14-1 14-77 16-45 
50 0-9 10-01 11-33 12-02 12-75 13-45 14-16 14-85 15-56 16-28 
55 10-4 11-14 11-9 12-62 13-38 14-1 14-84 15-6 16*33 17-1 
60 10-86 11-63 12-4 13-17 13-95 14-73 15-5 16-26 17-02 17-8 
65 11-3 12-1 12-9 13-71 14-62 15-33 16-14 16-94 17-74 18-55 
70 11-72 12-53 13-4 14*2 15-05 15-87 16-76 17-55 18-4 19-24 
76 12-12 13-0 13-85 14 -7 . 15-56 16-46 17-3 18-2 19-05 19-9 
80 12-5 13-4 14-3 15-2 16-08 16-98 17-88 18-77 19-66 20-65 
85 12-9 13-85 14-76 15-7 16-6 17-6 18-45 19-4 20-3 21-2 
00 13-3 14-25 15-2 16-16 17-1 18-0 19-0 19-96 20-85 21-8 
05 13-65 14-6 15-6 16-65 17-52 18-5 19-5 20-46 21-42 22-4 

100 14-0 15-0 16-0 17 0 18-0 19-0 20-0 21-0 22-0 28-0 
110 14-7 15-74 16-8 17-84 18-9 19-95 21-0 22 -06 ! 23-1 24*15 
120 15-33 16-43 17-52 18-6 19-7 20-8 21-9 23-0 24-1 25-2 
180 15-96 17-12 18-26 19-4 20-52 21-7 22-8 23-05 25-1 26-25 
140 . 10-64 17-82 19-0 20-2 21-4 22-55 23-7^ 24-05 26-1 27-3 : 
150 17-14 18-86 19-6 20-8 22-05 23-3 24-5 25-7 26-9 28-13 
160 17-7 18-98 20-25 21-5 22-8 24-06 25-3 26-55 27-86 29-1 

.170 18-26 19-57 20-9 22-16 23-6 24-8 26-1 27-4 28-7 30-0 
180 18-8 20-15 21-6 22-85 24-2 25-5 26-85 28-2 29-55 80*9 
190 19-3 20-7 22-06 23-45 24-8 26-2 27-65 28-96 30-3 31-7 
200 19-8 21-25 22-66 24-06 25-48 26-9 23-3 29-7 31-12 82-55 
210 20-3 21-75 23-2 24-65 26-1 27-66 29-0 80-43 31-9 33-33 
220 20-76 22-26 23-73 25-2 26-7 28-2 29*7 31-15 32-65 34-12 

. 230 21-26 22-76 24-28 25'8 27-3 28-8 30-35 31-86 33-4 34*9 . 
240 21-7 23-25 24-8 26-46 27-88 29-45 31-0 32-56 34-1 35-65 
260 22-16 23-76 26-3 26-0 28-6 30-1 31-66 33-25 34-8 86-4 
260 22-6 :^4-2 25-8 27.-46 29-06 30-65 32-3 33-9 . 35-5 37fl I 
270 23*03 24-68 26-3 27-96 29-6 31-25 32-9 34*55 86-2 87-8 
280 23-46 26-12 26-8 28^47 SO'-IS 81-8 336 35-15 36-86 88^ ’ 
290 -23-34 26-64 27-25. .28-05 80-66 82-36 34-06 35-76 37-47 89tl7 

‘ StiO 24-26 25-98 27-71 ^•44 81-18 32-91 34-64 36-37 88-1 89-84 

32 
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Turn Off. —In calculating the production, allowance must be 

made for twist contraction, time lost in doffing, washing down the 

frame, executing repairs, etc. The actual formula for finding the 

cuts per spindle per day of ten hours is—- 

R.P.M. 
line > 
shaft 

drum cylinder y twist 
diam. pinion 

ex¬ 
treme 
diam. 

ing 
roller 

twist 
lOO-cont. 

time 
lost, etc. 

Vx600==min. per day 

Pulley diameter X crown \\heel Xdelivery roller w heel X X 3(X) X100 

The power required to drive a wet spinning frame varies in general 

with the pitch and the speed at which it is running. Other points 

must be taken into consideration, such as the efficiency of the frame, 

size of pulley, width of belt, etc. The following figures may be 

taken as an average for each pitch:— 

14 in. pitch=0*5 II.P. per 100 spindles. 

IJ in. ,, —0*85 ,, ,, ,, ,, 

^ in. ,, —13 ,, ,, ,, ,, 

2Jin. ,, -2*1 „ ,, ,, 

21 in. ,, -3*0 „ ,, „ „ 

Reeling.—All wet spun yarns which arc wound on to bobbins 

must be reeled in order that they may be measured and dried. Fine 

weft yarns from lOO’s lea upwards are frequently spun on paper tubes, 

being dried on these and sold by weight. 

The reel is usually made double with pins for 30 bobbins on 

each side. The swift on which the yarn is wound is collapsible 

in order to facilitate the removal of the reeled yarn. The circum¬ 

ference is 90 in. for long reeled yarns and 64 in. short reel. 

The swift is driven by a small friction pulley and plate, the latter 

set on the axle. It may l>e .started or stopped at will by pressing a 

foot lever. 

A worm, set on one end of the swift axle, engages a bell wheel 

which operates a bell, causing it to ring each time the swift makes 

120 revolutions. By means of this the worker is enabled to insert 

her lease band as each “ cut or lea is wound off. When twelve 

cuts have been reeled off against each end the reel is stopped, the 

ends cut and knotted up with each lease band, and the hanks,*’ 

as they are now termed, removed from the reel. 
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YARN TABLES 

Long Reeled Yarns.— 

1 circumference of reel=90 in. 

120 threads 

12 cuts= 1440 threads 

16 2/3rd hanks— 24,000 threads 

Short Reeled Yarns.— 

1 circumference of reel=54 in.= IJ yds.= 1 thread. 

100 threads —150 ,, =lcut. 

12 cuts= 1200 threads =1800 ,, =1 hank. 

=21 yds. = l thread. 

= 300 ,, =1 lea or cut. 

=3600 ,, =lhank. 

= 60,000 ,, =1 bundle (Irish or 

English). 

Dry Spun Yarns.— 

1 circumference of reel=90 

120 threads 

2 cuts 

6 heers 

4 hanks 

.=2J yds.= l thread. 

= .300 — 1 lt.‘a or cut. 

= 600 1, =1 heer. 

= 3600 ,, =1 hank. 

= 14,400 ,, = 1 spyndle or 

spangle. 

The count of yarn is indicated in pounds per spyndle. 

Drying.—Reeled yarn is either loft dried or machine dried. In 

the former case the hanks are hung on poles, being properly spread 

out so that the air can ])enetrate them thoroughly. The poles are 

arranged in racks or stands over a nest of steam pipes which maintain 

the temperature of the loft between 120° and 130° F. during the drying 

process. In machine drying the yarn is passed over a series of steam- 

heated cylinders, the hanks being spread out and linked together b} 

means of brass decks, thus forming a continuous chain from the filling 

end to the stripping end. 

Machine-dried yarn has a smooth skin imparted to it, and on the 

whole looks better than yarn which has been loft dried. The latter 

method, however, is to be preferred for drying all fine sorts and 

superior qualities, as there is less likelihood of the yarn being 

scorched. Loft-dried yarn also behaves better during the weaving 

process than the machine-dried product. 

Conditioning.—Subsequent to drying the yam must be condi¬ 

tioned before bundling. Moisture will be absorbed best by hanging 

it on poles in a cooling shed which permits free access of outside 

air. Bone dry yam will absorb from 8 to 10 per cent, moisture under 
atmospheric conditions. 
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Bundling.—For conv^rnience ftax yams are generally made up 

into bunches for marketing. The number of bundles per bunch 

varies with the lea of the yarn as follows:— 

Up to 12 lea incl. = li bundles per bunch. 

14 to 16 „ 2 

18 to .*12 „ 3 

35 to 65 „ -= 6 

70 and upwards =12 

Breaking Strength of Flax Yarns.—Many factors affect the 

breaking strength of yarn and, as few, if any, of these are taken into 

consideration when the tests are carried out, the results can only be 

approximate. As to the number of breaks necessary, repeated tests 

have shown that at least sixty should be taken to obtain a fair average. 

The length of test piece, turns per inch, percentage of moisture in the 

yarn, and the degree of humidity in the atmosphere, all have a 

considerable effect on the breaking strength. 

The accompanying table of breaking strengths for three different 

classes of flax-line yarn represents the summarised results of tests 

taken over a considerable period of time. 

>> •>> 

>» »> »» 

>> 99 

tt >> 99 

BREAKING STRENGTH OF FLAX-LINE YARNS 
IN OUNCES 

Lea. 
Prime 
Warp. 

Medium 
Warp. 

Weft. Lea. 
Prime 
Warp. 

Medium 
Warp. 

•Weft. 

20 86-0 65-2 51-5 70 21*6 15*8 13*3 

25 67-6 51-4 miiSM 75 19*9 14-6 12*2 

30 55*8 42*1 33*7 80 18*4 13*3 11*4 

35 47-3 35-5 28*6 85 17*1 12*3 Esia 
40 40*9 30*6 24*7 HI 11*4 9*9 

45 35-9 26*8 21*8 95 10*6 9*3 

50 31-9 23*7 19*4 ■ESI 13*9 9*8 8*7 
55 28*6 21*2 17*4 no 12*3 8*6 

‘60 25*9 19*0 15*8 120 10*9 7*6 

65 23*6 17*3 14*5 
n 
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KNITTED FABRICS 

Fabric Structure.—The basic structure of knitted fabrics is the 
plun stitchy which in its simplest form is created from a single thread 
\diich runs crosswise in the texture. It is formed into loops, one row 
being drawn through the next until the whole texture is one dependent 
whole, which explains its advantages and some of its disadvantages 
as a clothing texture. The interlooped nature of the fabric imparts 
considerable elasticity, because when the texture is stretched at one 
point the loops seek to restore the equilibrium so that the garment 
in the case of underwear is kept in close contact with the body without 
hampering the movements as a woven fabric would do. This elasticity 
is greatest in the direction of the width, but the strength in the 
direction of the length exceeds that of the wndth, so that what is 
gained in elasticity is lost in strength. The plain stitch worked 
in its ordinary form is susceptible to laddering, which is a great 
disadvantage in stockings and knitted garments general’y* for if the 
thread becomes broken it runs down as long as any strain is applied. 

The knitted fabric on the face appears as a series of V'shap>ed 
loops^ whilst on the back or wrong side the stitches show a series 
of closely interlocking semicircles which are not so sightly as the 
face aspect. This difference in appearance between the face and 
back, gives rise to two of the commonest variations of the knitted 
stitch, namely, the rib stitch and the purl or pearl stitch. The rib 
stitch occurs in an upright direction in the cloth, and consists of 
vertical rows of face stitches alternating with rows of stitches which 
are worked wrong side up. The wrong side fabric stitches take a 
lower level than the face stitches, and a groove is formed which 
causes the fabric to contract considerably in width. This property 
renders the rib texture very suitable for the rib tops or rib bottoms 
plkced at the extremities of legs, arms, etc. Several inches of the rib 
stitch are added in order to make the fabric grip the limbs at those 
points, thus keeping the garment in correct position on the wearer. 
This stitch is also used as the foundation of branches of trade such 
as the ribbed hose and half-hose, the rib-vest trade, and others where 
the rihr stitch in its various forms gives a fabric of greatly augmented 
weight and body, and imparts .to the article a more fancy appearance 
than is obtainable from the plain stitch. The rib stitch in its various 
ramifications, particularly with skilful colour schemes, has been 
the foundation of the success of many types of fabrics which have 
been in great demand for outerwear. 

The pearl stitch is made by having wrong’side fabric stitches 
alternating with face fabric'stitches in pattern form, but in this.Gaae 
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the back stitches occur in a cross direction in place of being in vertical 
array. When brought up in this way the back stitches, in place of 
sinking into a kind of groove, are raised higher on the surface of 
the fabric, and stand above the ordinary fabric level with considerable 
distinctness. Such patterns are most effective when arranged as 
designs, because it takes but a simple arrangement of the back loops 
to produce a fancy pattern effect. To give the best results such cloths 
are confined to the stouter gauges of machines, those ranging between 
3 and 7 stitches per inch being the most common. Patterns worked 
in vertical form and arranged in cable and basket styles take their 
place from time to time in the cycle of fashion, and their permanent 
use lies in juvenile and infants’ wear. The coarse sett of loops lends 
itself to rapid production on the hand-knitting pins where minor 
alterations of stitch are quickly effected. Flat knitting machines are 
specially built for this class of pearl stitch trade, and when the 
Jacquard attachment is employed these back stitches can be planted 
in any form in the texture to give all kinds of figured designs. 

The variations in loop formation next in importance are the tuck 
stitches, which, as the name indicates, are produced by tucking 
certain portions of the yarn in the fabric without allowing them to 
intersect in the usual way. The general run of this floating stitch is 
for two courses, but in slack fabrics three or four tucked courses 
produce effects which resemble lace patterns. Of these tuck stitches 
there are two varieties, one in which the stitches which are tucked 
are discharged in the same loop as another stitch. When formed 
in bunches of 3 to 5 courses on this principle there is a distortion 
amongst the loops of the fabric which makes the surface variable. 
In this type the colours employed are more or less mixed together, 
and it is remedied by causing the unknitted stitches not required for 
the colour pattern to float on the back. 

The effect of these tuck stitches is to increase the weight of the 
cloth, render it much more firm and compact if such qualities are 
desired, and they also give to the knitted fabric a greatly increased 
range of patterns in colour. 

Lace Stitch.—The lace or open stitch in the knitted fabric is 
extremely effective, and is produced by removing certain loops from 
their rightful needles and transferring them either on the right or 
left to neighbouring needles. This is done after the ordinary course 
of loops has been completed, and as a result openings occur in the 
work which, when arranged according to a pattern, give a very 
elegant appearance to the cloth. These designs are rendered more 
elegant when the lacing course in the machine makes two selections 
after a course of plain knitting, transferring its first selection of 
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stitches to the needles immediately on the right, whilst the second 
selection moves its stitches one needle space towards the left. The 
production of these lace-like fabrics requires the addition of special 
Jacquard tackle to the machine, and it is not surprising to know 
that various devices are adopted to produce imitations of this open¬ 
work effect. One style frequently adopted on circular machines is 
to bunch stitches together in the same loops on the tuck principle 
already referred to, and the other is to remove certain needles from 
the machine or render them inoperative so that open places occur 
in the fabric. Openwork stripes, for example, can be produced by 
omitting needles from any machine, because on these needles no 
stitches are formed, and the yarns lie loosely in the fabric, producing 
open spaces at these points- By the extension of this principle of 
structure, cellular fabrics can be obtained in which the characteristic 
open appearance is a feature of their success. Owing to the heat- 
retaining properties of the air in the spaces, there is greater warmth 
in such garments than would be inferred from their very light weight. 
These stitches proper are made on a circular machine termed the 
eyelet machine, which forms the open stitches with rapidity, and 
produces an extremely airy fabric at small cost. 

The hosiery manufacturer has a considerable variety of equip* 
ment, the nature of which depends on the branch of the industry 
which he conducts. For the cut-up hosiery trade, which supplies 
by far the largest proportion of knitted goods for general wear, the 
first essentials are suitable machines for making plain and plated 
knitted web for ordinary requirements of cutting out. In this branch 
circular machines are used which divide themselves into two classes, 
one type using the latch needle and the other the spring or bearded 
needle. Latch needle machines are employed for the general run of 
trade in cut-up goods where the fabric requirements are not minutely 
exact. For the superior class trade where a higher price is asked, 
the web is generally produced on one or other of the spring or bearded 
needle machines, of which there are several distinct varieties. 

Latch Needle Machines.—It is interesting to classify circular 
latch needle machines according as the needles revolve with the 
cylinder in which they work, or are fixed in a stationary cylinder. 
The moving needle cylinder machines are loosely classified as 
American, whilst those with the stationary cylinder are known as 
English latch needle circular frames. This distinction can also 
be noted in hose-producing machines where American-built machines 
usually have their needles and needle cylinders swinging round, 
with the thread guides and cams stationary, and it is clear that for 
high production of fabric this principle of building circular frames 
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is being largely followed in machine building. Both types are . built 
with a large number of feeds, tWe number for general purposes being 
16 to 24, which means that this number of courses is worked at each 
rwolution of the machine. There can be little doubt that this type 
of machine ranks as the highest fabric productive mechanism in 
the textile industry, because a set of' machines, from 5 to 8 being 
operated* by one individual, produces from 3000 to 4000 yards of 
average gauge fabric per working week. The machines* are built 
in various diameters according to the width of fabric required.- 
Ordinary body width machines arc 19 to 22 in. in diameter, but 
machines for producing cloth fabrics to finish 56 in. wide, vary from 
32 to 36 in. in diameter. In the latter widths they have been built 
up to 80 feeds, that is, at each turn this number of courses are worked, 
and these are used for very rapid production of jersey cloth fabric and 
“ meat^* bags, the latter being the gauzy textures employed for wrap¬ 
ping round the carcasses of animals in the frozen meat trade. Other 
large feed frames are employed for producing fabric intended for 
use in nightdresses, as this gives a large width that is afterwards 
used in circular form. Such fabrics are nearly always brushed in 
order to hide the spirality of the texture, which is the result of the 
excessive number of feeds. For better grade underwear, the manu¬ 
facturer finds it advantageous to employ a larger number of machines 
with a smaller number of feeds in each, the usual range being from 
16 to 24. 

Latch needle circular machines have a wide range of fabric 
structures possible on any particular gauge ; for the gauze textures 
already referred to a thin cotton counts 30’s would be employed on 
a sett of 10 needles per inch, whilst for a normal fabric the counts 
would be nearer 8’s cotton on this gauge. For stiff fabrics 6's could 
be employed without injury to the machine parts. These different 
counts represent a wide range of textures suitable for diverse purposes, 
and with various routines of finishing the range of cloths is. remark¬ 
able. Some of thfe^e machines are further provided with inter¬ 
changeable cylinders, so that for winter season’s goods, the machine 
may be working a gauge' of 8 needles per inch, whilst for the lighter 
weight'summer trade the cylinder*may be replaced by another which 
produces fabrics with 16 needles per inch in much finer counts of yam. 
Thi^^is a useful' advantage to all firms who desire to restrict thieir 
tapital outlay to the*minimum. , *• 

Loop WllOOl- Circular Frames;—These machines are largelj^ 
employed foi* the production of fabric of high grade quality ini close 
^t gaUgesfor-the finer textufesy for which there has been an increasing 
ckemand during the pia^k deeddei The machine is of English 
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arid employs bearded needles fixed vertically round the cylinder, 
so that the work passes upwards through the winding-up rollers. 
As the designation leads one to suppose, the loops are sunk over the 
needles by the loop wheel which is bladed, and a continuation of this 
principle of bladed wheels right through the feed enables the processes 
of dividing, landing, and knocking over the loop to be performed by 
their respective wheels. The machine’s most interesting adaptation 
is for the well-known fleecy-backed goods made with a fine gauge 
face and a thicker and heavier backing yarn to give augmented 
weight, handle, and firmness. These fabrics are afterwards subjected 
to vigorous brushing on the raising machine which renders them 
very soft, absorbent, and full in handle. 

These machines give fabrics at a high rate of production per worker, 
the quota being often as many as twelve machines tended by one 
individual, with the assistance of one juvenile, who attends to the yarn 
supplies. Such fabrics do not have the thick backing yarn actually 
intersecting on the needles at each stitch, but a binding thread affords 
the connection between the face and the backing threads. 

French Circular Frame.—This type of machine, also known as 
the German circular, is adapted for the production of fabrics having 
great perfection of mesh and is used for the best grade of cut 
garments. The needles are fixed radially in a circle with the beards 
facing upwards, so that the work descends through the winding-up 
rollers. The system of loop formation is, in comparison with other 
machine types, extremely complicated, and the production consider¬ 
ably less than the latch needle machines referred to. One out¬ 
standing advantage of this machine is the facility with which stripes, 
small check patterns, bird’s eye effects, and diamonds can be pro¬ 
duced, owing to the system of cutting the presser wheels to tuck 
stitches. This affords a means of considerably increasing the thick¬ 
ness of the fabric over the plain stitch, as these tucked loops are made 
to. slip to the back or intersect with another loop. In this way a 
greater weight of yarn can be inserted into the gauge. Worked 
with,good felting wool and suitably finished, the patterned products 
of this machine have recently been adapted for purposes of ladies^ 
and gent.’s outer clothing, being made into garments which in style 
and.appearance can scarcely be distinguished from the more densely 
Woven fabrics. 

FulKFftShioned Trade. — The full-fashioned trade deals with 
garments mad^ with their * respective portions fully fashioned to the 
precise,shape of the wearer, and.by this* system exact interpretation 
CHUi be ^ven to any.abnormality of physique^. The cut-up or circular 
trade is conducted on the highest principles of . specialisation, giving 
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enormous production of moderately priced materials, but the full- 
fashioned trade concerns itself with the higher grades of yarns, and 
gives articles with perfect selvages which will form elastic and 
comfortable seams in underw'ear. The chief drawback to the cut-up 
trade is the waste incurred, because in carving out the garments 
sections have to be cast aside as useless. In the full-fashioned branch 
the garment parts are shaped exactly with only a slight frame waste 
incurred, so that in this respect it is more economical. The full- 
fashioned system of manufacture calls for a larger initial outlay in 
respect of knitting machineiy, and the principle of working the 
garments is more laborious and exacting, so that less production is 
secured. The two branches are close competitors, and the deciding 
factor in many lines is the cost of raw materials. If yarns rise above 
a certain price the loss due to waste neutralises to a large extent 
the lesser cost of production of the cut goods, so that when the cost 
of yam is on the up-grade, it tends to swing the balance in favour of 
the full-fashioned branch where waste is less. Any style of article can 
be produced on the full-fashioned system. Full-fashioned stockings 
in cashmere and silk are important pillars of the trade, whilst the 
staple branches of ladies* and gent.’s underwear form a large bulk of 
the business. 

Gauge in Knitting.—Machines are built to a particular 
spacing of needles or gauge, and the fabrics are approximately of 
tliis gauge, being from 10 to 20 per cent, closer, depending on 
the contraction, according to the material, type of machine, and 
tension of yarn. There is a growing tendency to give the gauge 
in needles per inch, which in flat and circular feeder machines 
may be measured as tricks per inch. In the case of straight bar 
bearded needle machines, the gauge may mean the number of leads 
in 3 in., which with normal two-needle leads is the number of 
needles in IJ in., with split gauge for coarse machines the number 
in 3 in., and with three-needle leads for fine machines the number 
of needles in 1 in. In seamless hosiery the total number of needles 
and the diameter may be given, or the number of cylinder tricks 
per inch of diameter, French circular machines may have a gauge 
for coarse machines of half the number of needles in 3 roll or 
French inches, that is .,V metre, and for fine machines one-third 
the needles in 3 zoll. The German circular frame may be gauged 
as gross or fein: 20 fein has 16 needles per inch, 26 fein has 
20 needles per inch, 30 fein has 23 needles per inch, and 36 fein 
has 28 needles per inch. In latch needle warp-knitting machines 
the gauge may be the number of needles in two Saxon inches, the 
Saxon inch being about 0*93 in. 
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KNITTED COATS AND COSTUMES 

This branch of the industry has assumed considerable dimensions, 
and the progress made bids fair to swing the course of demand heavily 
in favour of the knitted fabric. This vogue started with the discovery 
that the elasticity of the looped texture, particularly in the width, 
made it peculiarly suitable for sports wear. With continued 
experience great advance was made in the system of manufacturing 
these garments into suitable styles, and they are now supplying an 
increased part of the textile requirements of the public. The 
knitted garment is well adapted for wear during leisure hours and 
on occasions of sport. Starting with knitted coats and upper gar¬ 
ments, a demand has developed for complete knitted dresses. Manu¬ 
facturers have enlisted the skilled assistance of those accustomed to 
produce outer garments in woven cloth, so that the knitted produc¬ 
tions follow closely on the approved lines of fashion, and each season 
sees a wide range of garment designs which make an unfailing appeal 
to the wearer. These knitted articles lend themselves to rapid 
making-up on a large scale in a few standard sizes, for the inherent 
elasticity of the knitted stitch enables the article to stretch to fit an 
ample figure, whilst it conveniently contracts to fit a more slender 
individual equally well. The general run of these goods are made in 
woollen materials, but a large and important trade has sprung up 
in artificial silk knitted textures where the inherent lustre of the 
artificial silk combines with the characteristic appearance of the 
knitted stitch to yield fabrics of great beauty. To meet this demand 
there has been a considerable increase in fineness of gauge on which 
those fabrics are worked, so that the mesh is delicate and the texture 
perfect. 

The Flat Knitting Machine — The developments in the 
knitting industrj" just referred to have given a wide distribution to 
the flat knitting machine, as it is universally called. This machine 
is constructed with two needle beds placed almost at right angles to 
each other, and which are cut with tricks or grooves in which the 
latch needles operate. The gauge of the machine is that of the 
number of such tricks or grooves which cover an inch, so that a 
6-needle machine has 5 needles per inch in one bed. It does not 
give a big range of gauges, and whilst the coarsest in use runs about 
3 needles per inch, the gauge seldom goes finer than 13 needles per 
inch. The machine can be worked cither by hand or power, but as 
the garments produced on it have generally to be made full fashioned 
to shape, the majority of such machines are operated by hand, as by 
this means waste is kept to the minimum. On a set of power-driven 
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machines of this class where fancy stitches are the rule, a section 
pressed off is frequently laid aside as waste, as the defect is generally 
so serious that it cannot be repaired in a reasonable time, so that the 
piece has to be worked afresh. The loss in time and material due 
to this cause is so great that it has been found an advantage in many 
brandies of the trade to work these machines by hand, except for 
articles more or less standard in form, which admit of making long 
lengths of fabric with minor alteration in shape. 

The fact of its being worked by hand is, of course, a disadvantage 
in establishing this industry securely in recognised centres of knitting 
where operators are accustomed to fast-moving automatic machinery 
which creates a disinclination for the more tedious hand work. The 
machine has a number of very decided advantages which render it 
ideal for many purposes. It has an unlimited scope of production 
both for pattern of stitch and form of garment, as any kind of style 
can be produced on it fully fashioned to shape. These changes in 
stitch and colour scheme can be very quickly effected, and can appear 
on one and the same garment. P'or example, in making a full-length 
dress, the rib stitch can be introduced at the waist portion to give 
contraction, whilst the stitch can be altered to one which goes more 
to width at another part of the garment where greater girth is needed. 

Hose and Half-Hose.—A considerable section of this trade is 
done on the seamless principle, with parts made circular on machines 
With the needles arranged round the circumference of a cylinder, 
and where the only seaming operation consists in joining about 
Z in, of fabric across the toe. The present-day stocking machine 
gives a production of five dozen pairs of .stockings per working day, 
and an operator can tend four to six machines, according to type. 
The chief developments during the past few years have been along 
the lines of making the machine more and more self-contained in its 
operations, so that double handling shall not be necessary. The 
most important improvements have been in the direction of the 
automatically turned welt. In making plain stockings the top is 
produced with a double turn over, so as to keep the article in position 
on the limb and give a more finished api>earance with added strength. 
In some machines this turn over has to be done and a separate welt 
made on a second machine which involves double handling of the 
article as well as additional plant. By the automatic welt attach¬ 
ment this can be done on the machine itself, and tlie article; made 
with the turn over complete. Another improvement liest in. the 
introduction of courses of loops taking alternate stitches at given 
jKiints in the stocking which will prevent that laddering which is. a 
great troid>ie in this article. T hese anti-laddering courses are genera 
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aUy introduced near the knee, and the broken stitches run to this 
but will not proceed farther. Other additions have been made 
to the machine for producing other refinements in the article, but 
these are not finding the fullest favour on account of the increased 
mechanism which has to be added, and which calls for greater skill 
in the mechanic. More machine parts are liable to go wrong, and 
increased expenditure is demanded for more skilled mechanics or a 
larger number of them. 

A large and important class of hose and half-hose arc made with 
plain leg and foot, with the addition of a rib top, and in recent 
machines a successful attempt has been made to produce the rib top 
and the plain leg and foot on one and the same mechanism. Prior 
to this the universal practice was to make the rib tops on special 
rib machines in long lengths, which w'ere afterwards separated. The 
rib tops were then run on to the hose machines individually from a 
transfer ring by hand to have the leg and foot knitted on. By the 
autoswift machine, which has now been successfully tested over a 
period of years, it becomes possible to make the rib top, leg, and 
foot in one piece by drawing needles into an upper cylinder from 
which they work rib stitch ; for the production of the plain leg and 
foot these needles have to be returned to the lower cylinder, where 
they produce plain knitting. 

A very persistent demand is experienced in fancy design hose, 
due, possibly, to a rather obscure cause. When skirts and trousers 
were worn long there was little opportunity to display fancy footwear, 
but happily for this branch of the business the vogue for shorter 
garments appears likely to remain more or less p)ermanent, so that 
the display of fancy embroidered patterns and other forms of orna¬ 
mentation becomes opportune. Men’s socks are embellished in 
this way on what is knowm as the vertical striping hose machine, 
where extra coloured threads are worked into the article along with 
the ground yarn to form a range of designs which expands with 
every advance made in the mechanism for controlling the fancy 
threads. Not only straight clocking effects, but diamonds and floral 
effects are now made possible on the circular hose machine. 

There has also been a great increase in the bulk of ribbed hosiery 
placed on the market, and the ribl^ed hose machine, with its most 
recent developments, has rendered possible a very wide range of broad 
and narrow ribbed textures. These have become increasingly popular 
as variants on plain stitch hose, and particularly for sports use have 
experienced an ever-expanding demand. Although the modem 
circular ^knitting machine can produce those articles at a high irate 
Ot* production, a limited section of the hose trade is done on maehinea 
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such as the hand Griswold stocking knitter, which is primarily a 
domestic machine. Other types of stockings are made on the flat 
knitting machine, where the best facilities exist for attaching the 
fancy coloured top favoured in certain departments of sports wear, 
particularly for use on the moors during the shooting season. Golf 
and tennis players have their special tastes in regard to footwear 
of special features, which can be obtained on the slower working 
machines referred to. 

The circular machines used for making hose and half-hose are 
gauged by the number of needles in the upright cylinder, and are made 
in various diameters from a small size, such as 3 in. for juvenile 
socks to 4J- in. diameter for outsized hosiery. The range of gauge 
extends from 64 needles in the circumference to 240 needles or so in 
the normal diameter of Sf in. A considerable proportion of plain 
goods are produced in the region of 120 needle gauge, whilst the 
220 needle gauge is a standard sett for the fine gauge silk or cashmere 
hosiery trade. Articles made on the hand circular knitter generally 
range between 84 and 144 needles in the cylinder. 

Gloves.—Knitted gloves form a standard article of demand in 
the knitting industry, and these are largely made on the flat knitting 
machine, which has the capacity for making circular work in any 
width adapted for the production of seamless hands and fingers. 
This industry is highly specialised and worked on the team system, 
for although all parts of a glove can be made complete on one and the 
same machine, to secure the fullest production various machine 
widths are employed. The trade divides the glove into three sections— 
the cuff or gauntlet, the hand, and the fingers—for each of which a 
certain type of machine is used. For cuffs and gauntlets the usual 
stitch is ribbed plain or cardigan, and as these cannot be made on 
the flat knitting machine in circular form, they are produced flat 
and at double width, which is afterwards folded over its centre line 
for the addition of the hand portion. The hand is worked on a 
machine having about 8 in. of needles, with the cams specially adapted 
for making circular fabric. Similarly the next machine, termed 
the fingerer, is adapted for circular fabric, but the main difference 
between this and the hand machine is that it is only a few inches 
in needle width to make the narrow ribbons required for fingers. 
The cuff machine, about 30 in. across, is the widest of the series, 
as it has to allow of gauntlets being produced when these are in 
fashion, and cardigan cams are the chief essential. When the 
machines are built in a width suitable for each part of the glove in 
the way mentioned, the fastest output is assured, as the worker only 
causes the carriage to traverse the needles at the width required; 
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also narrow width machines are more lightly constructed, so as to 
allow of swift operation. It is found that the traverse motions of an 
expert glove hand exceed what would be feasible by power, with 
the additional advantage that the hand worker at once feels any 
obstruction on the needles, and can stop instantly to remedy this 
before further damage is done to the fabric. 

Scarves.—Knitted scarves are largely used by the public, and these 
are quickly made on plain stitch circular knitting machines of the correct 
width. The usual system is to work them on this machine in tubular 
form, this circle being afterwards pressed double to make the scarf. 
For the staple article the ground is plain with a colour scheme near 
the extremities. The woollen scarf is generally brushed on the teasles 
or card clothing to bring up the surface fibre, for which the longer 
stapled crossbred types are best adapted. This trade is also done 
by producing pieces on the flat knitting machine in plain or rib stitch, 
whilst lustrous goat fibres, such as alpaca, mohair, and cashmere, 
are also largely employed for these articles. Artificial silk and 
mercerised cotton also figure in small neat scarves for certain seasons, 
whilst there has also been an extensive demand for scarves produced 
on the warp loom, which has a ready capacity for giving vertical 
stripes along with the characteristic shogged effects, which add 
charm to the colour scheme. 

Smallware.—The knitt d fabric is being increasingly employed 
for special purposes, one of the most important being that of binding 
and millinery perquisites. For tapes, small diameter circular 
machines are constructed, having only about a score of needles in 
the circumference, and the tubes produced from machines of this 
class can be used for insulating purposes and for covering wires, 
pipes, and tubing. If the machine be fitted with two or more thread 
guides, so that several colours can be introduced, a wide range of 
millinery trimmings can be produced in any kind of material, and 
these are being increasingly employed. Such fabrics made with, a 
tuck stitch as vortical effect give neat results, and are very effectively 
applied for binding under garments round the neck and down the 
fronts. When these narrow fabrics are worked in the rib stitch 
with a tight tension they can be used for binding ladies* coats round 
the edges to make them firm, and impart stability to the garment 
in wear. 

The knitted stitch forms the basic texture for many typies of 
elastic bandages, and the use of different forms of the knitted stitch 
gives a range of articles, such as body belts, knee caps, and bandages. 
The knitted stitch has several important variants, of which the contrac* 
don on the needles can be definitely ascertp'*'‘Hl, The rib sdteh 
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tends to contract abnormally when it leaves the needles, but if this: is 
made half cardigan stitch with the loops knocked over in pairs on 
one side, then this increased weight of yarn fills out the fabric and 
makes it come off the needles at a greater width than the plain rib. 
Further, if this double structure of loops be followed on both sides 
of the fabric a still greater width is obtained, and the fabric may 
actually show wider than its needle width when out of the machine. ^ 
In garment manufacture great use can be made of this principle of 
form to give articles and garments which will suit certain parts of 
the body of varying widths without the loss of time and increased 
costs connected with making them fully shaped and fashioned. In 
making body garments, for example, the wider half cardigan stitch 
may be used for the abdominal portion, with the plain rib stitch 
employed for the few inches of fabric at the foot of the garment. 
Similarly in sleeves the fuller cardigan stitches can be used for the 
body of the sleeve, with the plain rib at the bottom to draw inwards 
and give the correct shape, simply by an alteration of the cams from 
plain to cardigan, which can be effected automatically by means 
of a chain with links inserted to regulate the intervals. 

Probably the most important "example of the use of this principle 
of knitting is that of the knitted ribbed vest trade, which has in recent 
times assumed considerable proportions. These are for ladies’ wear, 
and the shape is made narrow to fit the waist, and wider at the bust 
portion. This can be done in the manner mentioned by having the 
narrower waist portion in plain 1-and-l rib, and altering it to the 
cardigan variety for the wider bust portion. Exactly the same 
principle is adopted for making body belts. The upper and lower 
extremities of the belt are constructed in the narrower l-and>l rib 
stitch to grip the body and keep the belt in position, whilst the centre 
part, which has to fit the abdomen and go round the spine, is w^orkcd 
in the fuller, warmer, and wider cardigan stitch. For these articles 
rib machines of ordinary body width of 19 in. diameter are .used, 
and the same principle can be employed for knee-caps where the 
width of the machine is considerably less. Above and below the 
knee the plain 1-and-l rib stitch occurs, whilst over the kneedtself 
is placed the fuller cardigan stitch. 

Ties.—'Knitted ties are largely made on circular knitting machines 
of small diameter, where the chief patterning agent is the tuck stitch 
combined with several thread carriers which can be fitted with 
different colours. In the latest types of necktie machine, a pattern 
whe^l is, provided with pieces which are inserted at given points so 
that I the corresponding needles are lifted up higher to reach'for a 
different coloar to that which is normally passing into the . fabric. 
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By the further use of tucking cams, whereby the-needles so selected 
do not knit except at alternate courses, a series of very effective 
colour schemes are producible. A chain can also be affixed to the 
circular necktie machine to introduce colours as required and to 
produce any width of stripe. In certain districts very high-class neck¬ 
ties are knitted in pure silk on the Cotton’s patent frames, where 
the forms of fancy attachments can be utilised to the fullest extent for 
colour schemes and variations of stitch. 

The development of the knitting industry in several of its most 
important branches has been due to the invention of suitable means 
of sewing and joining the garment pieces together. One asp>ect of 
seaming concerns those seams which are intended to unite two 
perfect edges such as are presented in the full-fashioned trade where 
the edge stitches are intact and can be joined without biting into the 
edge. The other division of seaming is connected with the trade 
in cut-up goods where the edge is raw owing to the way in which 
the knife has severed the stitches. Such cut stitches have no support 
for the seaming threads, and a larger grip is required for them to 
take hold. There is also the function of attaching pieces of fabric 
as is done in trimming and strengthening the fabric. The most suit¬ 
able means of seaming and joining are determined by whether the 
article is required to be worn next to the skin, in which case an elastic 
seam will be essential, or whether, as in the case of knitted goods for 
outer wear, strength is the main desideratum. In attaching bands 
of cotton to provide firmness and rigidity to retain the article in 
position, a stitch is required which shiill be unyielding and firm like 
the cloth it is attaching. 

Seaming and Sewing Knitted Goods 

Chain Stitch. —This is one of the first stitches to be used for 
seaming and sewing, and is produced from a single thread which 
is linked on itself in a series of chains. The bulk of the stitch ap|>ears 
on the back of the fabric where the thread is double; on the face 
the stitch only shows as a series of single pieces. The double aspect 
of the stitch, as seen on the wrong side, however, has a useful place 
in embroidery, for this side Ix^comes the face of the stitch, and patterns 
are arranged in great variety on this basis with excellent effect. In 
regard to seaming, the chief disadvantage of this chain stitch is that 
when the thread breaks it unravels when the least strain is placed 
upon it, and so it cannot be used for joining the important parts 
of a garment. To-day its chief function is for ornamentation and 
embroidery, as is done in the Cornelly machine where the wrong side 

33 
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of the stitch appears on the face of the cloth. It is also employed in 
the trimming of trousers and pants where ornamental rows of stitching 
are added to the band as a feature of the style. It is also adapted 
for felling seams for cut goods in conjunction with the overlock 
stitch, the latter by itself tending to stand up at right angles to the 
fabric. This projecting seam is often run through the chain stitch 
machine, which has the effect of laying it flatter. The stitch is also 
found in present-day seaming machines in various modifications, such 
as the double chain; it is also used in seaming full-fashioned under¬ 
wear to a considerable extent on account of its great elasticity. 

Lock Stitch.—The lock stitch sewing machine is largely used in 
trimming hosiery garments, and, as compared with the chain stitch, 
is very firm and rigid in its structure. Pieces seamed together with 
the lock stitch cannot be unravelled easily, as the stitch can only be 
opened by pulling out the stitches individually, as they will not 
** run.” In this stitch two threads are employed, one coming from 
the needle above the fabric, while the second thread is located in 
the shuttle underneath the fabric. The process of sewing consists 
in laying the upper needle thread underneath the lower shuttle thread, 
so that they lock in the centre of the fabric. There is practically no 
elasticity in the lock stitch, which renders it quite unsuitable for 
seaming knitted goods where the seams must yield with the natural 
elasticity of the garment. If used for such purposes, as is some¬ 
times the case in districts where the industry is poorly developed, 
the strain descends largely on the two seaming threads during wear, 
and these soon break. The lock stitch is best adapted for attaching 
the rigid parts of a garment such as bands and fronts, which are 
designed to keep it in shape and form. The stitch is very suitable 
as the foundation of button-holes and eyelets, where absolute firmness 
and durability are prime essentials. The chain stitch machine 
being the simplest in construction and using one thread only, can 
produce up to 4000 stitches per minute. The lock stitch speed usually 
runs about 3500 stitches per minute for factory w’ork. 

Overlook.—The overlock plays a very important part in seam¬ 
ing knitted goods, and is largely adopted for joining the constituent 
parts of all kinds of garments. The two-thread overlock stitch, 
as the name implies, is built up of two strands, whilst the term over¬ 
look has reference to the system in which these two threads lock 
over the edge of their scam. It i.s usually employed, not for attaching 
bands to a flat piece of fabric like the chain stitch and lock stitch, 
but for joining two cut edges of knitted fabric together which are 
laid one on top of another. The upper thread is composed of 
ordinary sewing cotton, which is pushed through the fabric by means 
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of the needle; whilst the second thread, made of a material similar 
to the ground, travels round the edge of the seam to interlock with 
the cotton thread from the needle. The second thread passes through 
what is termed the looper, which intersects with the needle thread 
below the fabric and, travelling round the edge, intersects with the 
needle thread above the hibric as well, so that the two threads lock 
on the edge. This gives a seam of considerable elasticity suitable 
for many types of underwear. It opens out or gaj^es under strain, 
which makes it unsuitable for joining outer garments, as this exposes 
the white cotton yarn and detracts from the finish. Even when 
dyed the cotton fades more quickly than the wool, and for this reason 
it is usual to employ a three-thread modiheation of the overlook seam 
for outer garments. The principle of looping is the same, but the 
seam is constructed from three threads, one of which only is cotton, 
while the others are composed of the ground material. This gives a 
firmer seam w'hich withstands considerable wear and tear before 
yielding. The overlook seam is often used for ornamentation, the 
tw’o-thread variety being worked on the wrong side of the fabric 
in a fancy colour which, when stretched, gives a solid stripe on the 
face of the hose or half-hose. The three-thread overlook is also 
capable of treatment in colours, and alteration in the relative tensions 
of the coloured threads gives rise to an interesting series of neat 
edgings, w'hich arc very useful for many kinds of outer and under 
garments. 

Flatlock.—The principle of seaming by the flatlock system 
provides a distinct departure from the methods previously adopted, 
and has had a far-reaching influence on the development of the 
trade in garments cut from the roll. In the overlook seam there 
are two threads of seaming plus two thicknesses of fabric bunched 
together in a seam which stands ot right angles to the cloth, and 
this for general purposes of underwear is an objection on account of 
its bulk. In the flatlock seam the two pieces to be joined are first 
trimmed and made to abut on each other, lying edge to edge. The 
flatlock system creates what is virtually a new line of fabric at the 
points where the two cloths touch, so that the join is jjerfectly flat, 
and, moreover, is extremely strong and durable. In the seam there are 
nine threads; four threads are of cotton and pass through the needles 
of the machine, there being four needles which pierce the cloth at every 
stitch. Underneath the fabric are other four threads operated by 
loopers which intersect with the needle threads during the formation 
of the seam. Further, over all there is what is knowm as the coverer 
thread, which dips to and fro over the surface of the seam, removes 
the rawness, and gives it a more finished appearance. A closp 
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examination of the admirable system of structure of this stitch shows 
that where the two fabrics touch each other, which is the weakest point 
of the seam, there is a double crossing of the seaming threads to 
reinforce the join. By the introduction of fancy colours into the 
loopers the flatlock seam has been made the basis of a large number 
of fancy effects which can be rapidly worked on to a knitted costume 
or skirt on the machine, a system of ornamentation which has proved 
in considerable demand. It is effective and easily added at the 
points required, giving an otherwise plain garment an inexpensive 
touch of colour and style. 

Embroidery.—The principle of embroidery is applied to knitted 
fabrics in various ways to produce special colour effects. The simplest 
scheme is that referred to in the description of the overlook and 
flatlock stitches where the extra coloured yarn is run on to the surface 
of the goods by means of those machines. A large trade is done in 
fancy hose where the circular machines have a series of embroidery 
fingers arranged round their circumference. The fingers have the 
fancy yarns run through eyes in their lower ends, and are made to 
lay their threads over the needles of the machine at specified points 
according to the pattern, with the result that the fancy yarns show on 
the face over and above the ground of the fabric. The inventors 
have recently improved this method of figuring on the embroidery 
principle by extending the range of patterns which it is possible 
to make without unduly complicating the selective mechanism and 
the machine parts. On the Cotton’s patent frame there is a very 
complete system of producing patterns on this principle in flat fabrics, 
a point bar being introduced with embroidery fingers for every second 
needle of the machine if required. The threads passing through these 
can be made to work individually in the machine to produce any 
form of plain or floral effect. This attachment also gets over the 
difficulty of the knitting machine in introducing vertical stripes in 
the fabric, and such patterns are largely adopted for the men’s 
shirting trade. This method of producing figuring and vertical 
striping involves the use of yams which arc added to the plain ground, 
but an increasing numl^er of vertical stripes and patterns are now 
being made on circular frames by the use of low and high butt needles 
where the patterns can be produced without reduction in the output 
once the needle lay-out has been arranged. When fancy threads 
are introduced on the embroidery principle there is a considerable 
reduction in the normal productive capacity of the machine owing to 
the time required to lay the fancy yams over the needles in the 
intervals between plain knitting. 
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OILING OF YARN FOR KNITTING 

Many knitting faults ran be traced to irregular tensioning, caused 
by humidity of the air, which varies from day to day and from 
morning to night. The “ wet strength ” of most ra\'on filaments is 
lower than the “ dry strength,’^ and where moisture has access the 
filament yields and stretches under tension. If the humidity in the 
air varies, the stretching powers of the filament vary, hence irregular 
knitting. Irregular humidity causes “ barrine.ss,’’ “ bright spots,” 
“ cockling,’’ etc., and variation in the amount of fabric produced 
from a given weight of rayon. There should be some control of the 
temperature and humidity in the warehouse and factory. 

If the filament is protected from moisture by suitable oil the 
following results are obtained : protection from moisture ; improved 
handle and pliability; correct looping at the needles; ideal tension 
and stress; broken filaments are laid and held ; lower qualities can 
be knitted equally well with better qualities. 

The protection of the filament must be regular and complete, 
otherwise humidity will have access at some points and irregular 
fabric wall result. It cannot be too strongly emphasised that the 
time to give oil protection from humidity is immediately the hanks 
are opened up. Hanks should be protected till ready for use, and 
opened only immediately before oiling. 

Natural oils, from expensive olive oil down to mineral oil, have 
l)ecn tried, but there does not seem to be any one naturally occurring 
oil W'hich in itself has all the desired qualities. By selecting, treating, 
and blending various raw material.s, it is possil>le to obtain exactly 
the qualities needed for any particular type of work, without the 
staining and stickiness risks of olive, rape, mineral oils, etc., and at 
a minimum cost. Oils affect wool, silk, artificial silk, and cotton in 
different w’ays, so that where these fibres are mixed in the same fabric, 
.s|>eeial treatment may bo needed, and the requirements of each fabric 
must be considered .separately. 

As regards the quantities of oils u.sed, 10 per cent, on the weight 
of the yarn is normal, but in some cases as much as 30 per cent, of 
oil is used, and it is stated that sufficiently good results are obtained 
to cover the extra cost of the oil. On the other hand, amounts as low 
as 6 per cent, have been found .satisfactory for certain classes of w’ork. 

Whilst the old method of opening the bundles and pouring in oil 
at each end is fairly satisfactory, better results are obtained by the 
following methods 

Box and Spray,—The 10*lb. bundles of yarn are opened right out 
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and the hanks laid out in single layers in a suitable box lined with 
tin or grease-proof paper, fitted with a tight lid. The oil can l)e 
applied by means of hand-spray or watering-can, and after one layer 
of yarn has been oiled, further layers can be placed on the top and 
the process repeated. The box when full should be left for about 
twelve hours (or overnight) to allow diffusion of oil. 

Soaking.—Some firms soak the hanks and then hydro-extract 
them; this uses rather more oil, and the hanks should be put into a 
cheese cloth to prevent entangling and bursting whilst being 
“ whizzed.” 

Oiling on the Winding Machine.—The “ roller and trough ” 
method has proved satisfactor}', but it is preferable to oil before 
winding, rather than on the machine, as this allows more time for 
maturing or conditioning. 

Bobbin Immersion.—If the bobbins are immersed in the oil 
satisfactory results are not alw'ays obtained, because, being tightly 
wound, the filament on the bobbin acts as a sort of filler, and although 
after a period the oil might penetrate right to the heart, there may 
be a risk of irregular distribution. 

Oiling on the Knitting Machine.—The “ bottle-and-wick ” method 
has proved satisfactory for some purposes. The wdeks should be of 
open texture, so as to allow free siphoning and ])revcnt filtration. 
There are also other devices on the maikct which are quite good. 

Pure silk presents problems different from those of rayon. It is 
difficult to lay down any hard-and-fast rule as to tlie handling of pure 
silk in the gum, l)ecause factories have their own method, and the 
material has to Ikj suited to the procc.s.s. One point which indirectly 
affects the oiling of pure silk is that whilst in some cases the de* 
gumming and dyeing are satisfactorily carried out in one bath, they 
ought to be separate operations if freedom from trouble is to be 
ensured. Olive oil is sometimes u.sed in the form of a cream which 
can be supplied in any desired strength, or the natural oil can be 
bought and made into a cream in the factory. There is, however, no 
need to pay the price for olive, neat’s-foot, lard oils, etc., as oils 
specially prepared for silk processing arc available at a lower price, 
and free from the defects of .some of the natural oils. 

Tests have shown that whilst it may be necessary to lubricate the 
highest quality of worsted yarns w'hcn used under the most favourable 
condition, it is economical to lubricate average yarn with a correct 
lubricant, but unwise, dangerous, and co.stly to lubricate average 
yarn with a poor lubricant. The lower the quality of the yarn the 
more necessary it is to give proper lubrication. Olive, lard, neat’s-foot, 
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and rape oils, etc.. have in the pa.st been u.sed to make a boiled-up 

lather, but it has been proved by research for the woollen industries 

that practically all these natural oils have some disadvantages of 

solidification, staining, stickiness, etc. Oils are available blended 

from refined raw materials, for the particular process of lathering. 
Where the old-fashioned boiled-up soap and oil lather is preferred, a 

heavy type lather can still be obtained without using olive or neat’s- 

foot, etc., oils, thus reducing the risk of stickine.ss and staining. It is 

unwise to leave any sort of emulsion exposed in the trough indefinitely, 
as it collects dirt and fibre, etc., which clog the rollers and spoil the 

“ lather.” 

The Scouring of Hosiery.—'M.wch. depends on the type of filament 

and on the nature and quantity of the oil. Some oils, whilst satis¬ 
factory in winding and knitting, would he difficult to scour. It is 

essential that the dyers .should be informed of any changes in the 

quantity of oil supplied, so that the scour may be adjusted. 

There are rayon filaments which in themselves, and in the processes 

through which they pa.s.<;, cause greater difficulties in scouring than 

others, and for this purpose a solvent is available for hosiery scouring. 

The advantage of a solvent is that u quick and easy scour without 

purging is obtained at a low' temperature. Excess oil or oil stains 

are removed without risk of getting a harsh handle, and very often 

there is a slight economy of soap. On woollen hosiery the use of 

.solvent with a reduction of soap and alkali tends to reduce risk of 

mildew. 
Many stains occurring on fabrics are due not to oil but to metal 

from the bearings, which comes out wdth the oil splashes on to the 

fabric. 
White Stainless Mineral Oil Lubricant,—The hosiery industries 

have had considerable difficulty with stains on their fabrics produced 

by the lubricating oils used on knitting machines. The knitted 

fabric is often stored in bins or boxes before dyeing and finishing. 

This storage period may cover six or more months, during which 

time oil stains develop through oxidation of the oil. These stains 

are very difficult to remove in subsequent finishing processes. 

In the hope of obtaining a white stainless lubricating oil, a study 

was undertaken by the U.S.A. Bureau of Standards; tests have 

yielded a tentative s{K’cification, the requirements of which were 
fulfilled by three oils out of many submitted. 
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TEXTILE STEAM-RAISING PLANTS 

A single Lancashire hoiler burns on an average up to 30 tons of 
coal per week of, say, oO hours for oO weeks in-the year. This with 
coal at 25s. per ton will give a coal bill of ^1875 per annum. An 
increase of 5 per cent, alone in the efficiency of such a boiler will 
mean a saving of /^95. 15s a year, which is no small figure with a 
number of boilers in a range. Consequently we find to-day all steam 
users are searching for means of increasing the thermal efficiency of 
their plant. There are two sorts of efficiency with whicli we are con¬ 
cerned, thermal or heat efficiency. an<l commercial or money efficiency. 
It is quite possible to obtain high thermal efficiency by a con.stant 
supply of good water of a pure non-sedimentar>' character; by high- 
pressure water-tube boilers, wdth superheaters, economisers, air 
heaters, or supermisers, and chain grate stokers, and with ample 
reserve in the way of stand-by boilers to put on load if one of the.se 
highly sensitive units gives out at an inop})ortune time. If you can 
afford to pay a highly skilled combustion engineer to look after your 
plant, then you can get high thermal efficiency, probably up to 
85 to 90 per cent., which would be coiLsidered excellent. But all 
these things are expensive. 

For textile mills the Lancashire boiler is the most usual and is 
suitable for several reasons. Some of the ( laims of the Lancashire 
l)oiler are large steam and water space, simplicity of design and 
management, low’ upkeep or maintenance and w'O’-king costs, and 
unfailing reliability. For pressures, however, beyond 250 lb. wc must 
depend upon the water-tube boiler. 

Nevertheless there are many Lancashire boiler plants that are 
giving not more than 65 to 70 percent, efficiency, that is, a quarter of 
the coal bill is lost money. 

Every steam-generating plant should have some means whereby 
the efficiency of the boiler and furnace may be checked daily. This 
applies even to the smallest plant. The requirements for such a 
test are : (1) The total weight of coal used ; (2f the total weight of 
water fed to and evajxjratcd by the Ixjiler; (3) the average temperature 
of the feed water; (4) the average steam pres.surc in the boiler. From 
the figures obtained under these heads can be a.scertained the quantity 
of water evaporated per lb. of coal, and from this the efficiency of 
the boiler. 

A set of hypothetical readings on a boiler might l>e: Duration of 
test, eight hours; total weight of coal fired, 4000 lb.; weight of 
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water evaporated, 28,000 lb.; average temperature of feed water, 
180® F.; average steam pressure, 100 lb. per sq. in.; calorific 
value of coal used, 12,500 B.Th.U. per lb. 

The first figure required is the amount of water evaporated per 
lb. of coal burned. This is obviously 28.000-f-4000—7 lb. 

The next step is to find from “ Steam Tables ” the heat in B.Th.U. 
(British thermal units) to evaporate 1 lb. feed water at 180® F. into 
steam at 100 lb. per sq. in. (gauge) pressure, which is a temperature 
of 338® F. This is .sensible heat, 1 lb. X (338®-180® F.) B.Th.U. 
-f-latent heat of vaporisation, 885 B.Th.U. The total is 158-4-885— 
1043 B.Th.U. per lb. of w'ater or steam. This a.ssumes that the 
steam is dry, and that .superheat is not used. 

The steam would be normally about 97 per cent. dry. If superheat 
is used, add to the above 1043 B.Th.U. the figure of specific heat of 
steam, say 0*5 x degrees of superheat. The heat for the 7 lb. of water 
or steam requiring 1043 B.Th.U. per lb. is 7301 B.Th.U. The 
efficiency of the boiler is therefore 7301-412,500 B.Th.U. (per lb. 
of coal), which is 58 per cent. 

The capacity of th{‘ boiler can for comparison be converted to the 
equivalent evaporation from and at 212® F., which requires 970 
B.Th.U. per lb. of water or steam. The equivalent of the 7 lb. 
of steam above would be then 7 lb. x 1040-4970 - 7*5 lb. from 
and at 212® F. The fuel cost with coal at 20s. per ton would be 

20s. X 1000 lb. , , 

7-5 lb. > 2240 lb. 

for evaporating KHK) lb. of water Irom and at 212 F., or 12s. 6d. 
jx*r 1000 gals. 'Fhe calorific value of different coals varies and may 
i>e higHbr than the above assumed figure. 

The data arc very valuable, and the daily log of such should be 
taken in every boiler-hou.se. It is of considerable value as a check on 
the boiler-room operation. The result of the example test I have 
given you is a very poor one, but typical of many plants. There is 
no rea.son why any boiler plants should ever fall below 70 per cent., 
and with economisers and intelligent firing 70 to 75 per cent. There 
are three errors into which l)oiIer-room operators fall, viz., the ad¬ 
mission of excess air, the maintenance of dirty heating surfaces, 
and the loss of combustible maticr by allowing partly burnt coal 
to fall through the grates, but of these three the greatest is the first, 
and this brings me to consider the imjx>rtanec of COj readings, which 
ought to be taken in every boiler-house. 

As is well knowm, the general principle of the CO* recorder is to 
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analyse the percentage of COg in the flues gases, that is, the air after 
passing through the furnaces. 

The ))ercentage of COj in the gases tells us whether .and how much 
air is being used in excess of the quantity which is theoretically 
required. If no excess air is used, then all the oxygen present in it 
would combine with the carbon in the coal and produce approximately 
21 per cent. CO2. This is impossible, as in practice it is always 
necessary to use an excess of air. If twice the quantity of air necessary 
for complete combustion were used then the COg percentage would 
be 10-5 per cent., if four times 5-25 per cent., and so on. 

The pyrometer is a thermometer for measuring high temperatures. 
It u.sually consists of a tube with a metal rod inside. This metal rod 
expands when heated, and the amount it lengthens is recorded on a 
dial calibrated to record the temper.ature. The.se instruments arc 
placed in the flues of the boiler, and they record the heat at the various 
parts. A good temperature for a hand-fired furnace is 23f)0'^ F., and 
for machine firing 2500*^ F. At the downtake of a Lancashire lx)iler 
1000^ F. is the average, and at the back end of the side flue about 
600*^ F. If economi.sers are fitted then the ga.scs leaving the econo¬ 
misers should not be more than 400*^ F, 

Good natural draught requires a high temperature of the flue gases, 
and within limits the greater the difference in temperature between 
the outside air and the chimney gases the greater would be the draught. 
To get the most perfect natural draught we have to keep a mean 
chimney temperature of about F. to 600’ F., but it is by no mc.ans 
economical to pass the gases away at this temperature, although it 
means a more intense draught if we do .so. Draught is controllable, 
and care .should be taken in using it. If the furnace temperature 
is 2000^ F, and the flue gases at the chimney 550"’, then there 
is 6.50-f-2000, or 25 per cent. loss of heat at the chimney. 
If you could increa.se the furnace temperature to 2200° F,, and 
reduce the temperature at the chimney to .380’ F., the loss is only 
17 per cent. 

A boiler should be of .sufficient capacity to meet without undue 
forcing the heaviest demands made upon it. An overloaded l)oilcr is 
always working again.st economy and efficiency. 

Flues and seatings are often arranged in a very objectionable 
manner. The foundation should be w’ell drained and the .seatings 
kept dry. The flues should be of ample area, and e.asily accessible 
for cleaning for draught and for inspection. In many ca.ses the 

seatings arc so broad that it is impossible without considerable trouble 
to ascertain the condition of the plates in contact with them. As a 
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result eorrosion is liable to go on unpcrceived until the defect becomes 
so serious that it can be no longer hidden. There is no need for the 
blocks to be 4 in. or 5 in. on the bearing surface to the boiler-plate, 
a width of 2 in. or even 1 in., if the seating blocks are properly built 
in, is quite ample. Contracted flues not only interfere with inspection, 
but impede the draught and reduce boiler efficiency. 

It is essential, in order to get the highest efficiency from the boiler, 
that the brickwork should be kept in good condition. Combined 
losses due to both air leakage and short circuiting of the gases often 
lead to 15 per cent, loss of fuel from defective boiler setting alone, 
and as a method of making airtight the front and bac k walls where in 
contact with the boiler, the use of asbestos rope packing is commend¬ 
able, and also the specially designed appliances for this work which 
arc now made, and which are giving good results in keeping the front 
and back ends of the brickwork tight and in order. 

Another important fact, and one which should receive careful 
attention, is the removal of soot from the shell-plates and brick flues 
every time the boiler comes off for the })eriodical cleaning. 

One has to realise that in a steam-generating plant it is not possible 
efficiently to extract the heat from the flue gases solely by the boiler. 
The temperature of the steam and water in a moderately high-pressure 
boiler is about 350° F., and this is a reasonably efficient temperature 
at which the flue gases should pass up the chimney. A boiler would 
have to have an enormous heating surface to drop the flue gas tem¬ 
perature to this point, and .such a design is impracticable, so that an 
economiser is iirstalled. The feed water to the boiler is passed through 
the pipes, and the comparatively hot gases passing from the boiler 
plays on the outer surface of these pipes. An increase in the tem¬ 
perature of the water is obtained at the expense of heat that would 
otherwise pa.ss up the chimney. It can, however, be a costly piece 
of apparatus in the way of upkeep unless certain conditions are 
observed when working it. First the metal of the pipes can, with 
unsuitable feed water, rapidly corrode away. 

The best way of keeping the defect in check is to test the water for 
free oxygen. If it is found to prevail, the effects of the oxygen can be 
neutralised by the addition of cutch or tannin extract to the feed 
water, or, better still, the oxygen can be extracted by a de-aerating 

plant. 
Another bad feature of the economiser is the susceptibility of the 

vertical pipe to become wasted externally on the lower parts. The 
best way to preserve the life of these is to keep the temperature of 

the inlet water from 110° to 120° F. 
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NOTES ON ROPE DRIVING 

Rope gearing is now very extensively employed for driving in 
mills and factories, and it is also applied to drive many kinds of 
machines formerly driven by wheel gearing or belts. The ropes 
are nearly all made from cotton (hemp being but little used), and 
vary in diameter from J to 2 in. With the modern tendency 
to employ higher-speed machinerj’ the range of rope diameters 
covers slightly smaller diameters. Ropes of more than 2 in. 
diameter arc never used nowadays. 

In the application of rope driving, the average speed of ropes is 
from 4000 to 5000 ft. per minute, when transmitting power from 
large rope fly-wheels; the speed of the intermediate ropes varies 
from 2500 to 6000 ft. per minute, but sometimes even higher .speeds 
are employed. The pulleys are usually of cast iron, with their rims 
grooved. The sides of the groove are inclined to each other at from 
25*^ to 45°, depending upon the conditions. The rope should l>c of 
a sufficient diameter to rest on the sides of the groove, and not on 
the bottom, and should be fitted exactly to the best working part of 
the groove of the pulley. The frictional resistance to .^lipping is 
very great, without wedging, and the wt'ight of the rope will assist 
it to leave the groove, which will occur without loss of power if 
the groove surfaces are polished. The joints are made by splicing, 
the length of splice not being less than al)out thirty times the circum¬ 
ference of the rope. 

MINIMUM ADVISABLE PULLEY DIAMETERS 
IN INCHES 

Rope 
^ Velocity 
in Feet per 

Minute. 

KOPK DIAMETERS. IN INf MJ-S. 

k 1 n u n U 18 >i - 

1000 10 12-5 1.5 18 20 23 27 30 35 39 43 
1500 11-5 14 16-5 19-.5 22 25 29 33 :i8 41 46 
2000 12-5 15 18 21 24 28 31 35 4] 44 49 
2500 14 16-5 19-5 23 26 30 34 39 43 48 53 
8000 15 18 21 25 28*5 33 37 41 46 51 67 
3500 16 75 19-5 23 27 31 35 40 44 49 55 60 
4000 18-75 21 25 29 33 :j8 43 47 53 59 65 
4500 20 23 27 81 36 41 46 51 57 63 1 70 
5000 - ! 25 29 33-5 :38-5 1 44 49 55 60 1 67 74 
5500 — 27 31 36 41 1 47 58 65 1 72 79 
6000 30 33 38 44 50 56 62 69 76 84 
ObOU _ — 36 41 47 54 50 67 : "4 82 ; 90 
7000 — 

— 39 43 
i 

50 67 C3j 71 ! 79 88 1 97 
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The old formula that the pulleys should be at least thirty times 
the rope diameter has now proved to be too conservative. The 
ratio, in any case, is not constant, but depends upon velocity as 
well as upon other factors. The table on p. 440 gives modem 
standards of design for round cotton ropes. 

There are limits to centre distance apart from convenience. 
Many drives with cotton ropes are now installed with pulleys 
almost touching, whilst the use of adequate supporting pulleys 
enables drives to run to any length. The position of the slack side 
on a drive is of little importance, the difference in power capacity 
between a drive with slack side on top and one with slack side below 
Ix'ing only about 5 per cent. 

Square plaited ropes, now made in Manila hemp, are claimed 
to transmit somewhat more power than round cotton ropes, to 
have no slip, and to he much cheaper than cotton ropes. It is stated 
that the minimum size of pulley is two-thirds that permissible with 
round ropes. 

Grooves for Rope Transmission.—One form of groove for 
rope-power transmission is the straight-sided flangeless groove, as 
shown below, on which the following table is based : 

Dianiiirr. •In. In. In. In, In. In. 
i".-. 

In. j In. In. In. In. In. 

Ropo A - 'i V J 1 
li 

U ■ 11 n li n 2 ' 
l>iu!i B - : 1 bV 

‘f 

1 ^ 11 ^ n 1 ‘-i.v •ig if 
.. <' - 1 •' u V: n it ir,. n li KK i 

I> - i 1 ". i , v; 55 
K - 1 fj} i i 1 b<- 

■1' 
i/; 'bv. lb; 1H» 1 n ' 1 V. . 

F ■ J i .-.’r ^ 1 
1 " 1 1 1 ! ■' 

lb ■ if j 

A flang<'d 45^ grt)ove is also favoured. 
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For special ilrivcs such ais short centres, hij^h inclinations, etc., 
grooves of 25'^ and 30° are usually employed. 

Friction.—The coefficient of friction of a rope working on a 
cast-iron pulley is 0*28; w'hen working in a groove of 45° it is 
increased about three times, or from 0-28 to 0*84 for ungreased 
pulleys. If the pulleys are greased, the coefficient is reduced to 
about one-half. 

Durability.—The life of a rope depends on its make, the con¬ 
dition of the groove, the tension, and other points, so that no 
hard-and-fast rule can be laid down. In one case, a rope which 
had been running for 116.} hours per week for eighteen years was 
found to be in an excellent condition, whilst interstranded round 
cotton ropes have Ix'en known to last for more than fifty years on 
the card-room drive of a cotton mill. The size of the pulleys has 
an important bearing on the durability of driving ropes. 

The Strength of Rope varies considerably and, except that it 
is an indication of the quality of material used, is of little or no 
importance, as the working stresses seldom exceed one-twenty-fifth 
of the ultimate strength. In one made of rope, 4*78 in. in circum¬ 
ference, which failed under an ultimate stress of 13,260 lb., the 
extension under a load of 1775 lb. was only 2*8 per cent. The 
effective working tension must, however, be only a very small 
percentage of the ultimate strength to secure the best results as 
regards efficiency and durability. From the best modern practice, 
the writer has found that the effective stress per rope, including 
centrifugal tension, is about j~160fi^* lb., in which d is the nominal 
diameter of the rope in inches. This corresponds to a stress of about 
200 lb. per square inch of section. 

The Power Transmitted by cotton driving ropes dep>ends 
principally upon five things :— 

(1) Size of rope {d); (2) speed (V); (3) coefficient of friction (m) ; 
(4) groove angle (a); (5) tension (T). 

Power transmissible is approximately directly proportional to 
to V, to /X, to tan <2, and to Tj —To, where Tj is tight side 

tension, T2 slack side tension. Tj-i-T^ is taken as being equal 
to 2 (To'f-T^), where Tg is the initial tension and T<. is the 
centrifugal tension. Then 

wv ’ 
‘ 32 ’ 

W being the weight per foot of rope. 
The list of powers, pp. 442, 443, assumes a groove angle of not 

more than 45°, a lubricated cotton rope, and an initial tension equal 
to one-lhirtieth of the ultimate strength of the rope. 
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CHAIN DRIVING 

General.—Extensive use is now made of chains for transmitting 

power. They occupy little space and overcome the difficulties of 

cramped and awkward positions, while they give efficient service at 

centre distances too short for belts and too long for gearing. The 

chains most commonly used are the roller type used for medium and 

Roller Chain. 

low speeds, and the inverted tooth or “noiseless” type used for high 

speeds. Chain driving is positive, as tension is not required to make 

chains grip their sprockets, as is the case with belts and pulleys, and 

therefore friction due to it is eliminated. The efficiency of chain 

drives is very high, and in a well-designed drive is given as about 

98 per cent. The efficiency is constant, and remains high during the 

useful life of tlie chain and wheels. 

The following statement prepared by the Association of British 

Driving Chain Manufacturers shows the a])proximale limits that 

usually obtain in the economical application t)f chain gearing. Where 

circumstances do not permit its application within these limits, the 

chain manufacturer should be consulted. 
Roller Type. Inverted Tooth Typ«. 

Gear Ratio (maximum) - > -7:1 6:1 

Chain Speed (feet per minute).—Normal maximum, assuming the 

number of teeth is 19 for roller type and 21 for inverted tootli type :— 

Up to i in. pitch - 
Feet per Minute. 

- 1000 
Feet per Minute. 

1500 
f in. and J ,, 900 1400 

1 .. li » - 800 1360 

14 o U - - 700 1300 
2 „ 2i „ . 600 1250 
3 in. pitch - - - - 600 1200 

Number of Teeth in Wheels— 

Minimum . - - - 17 19 
Maximum - - - - 120 120* 

^ Thl* applies only to inverted tooth chains with a profile based on a CO* link 

(met angle. 

Inverted Tooth Chain (Noiseless). 

34 



446 THE TEXTILE MANUFACTURER YEAR BOOK 

In cases where the chain speed is substantially less than that shown 

above, for any given pitch, the numlicr of teeth in the pinion may be 

reduced. 

Centre Distance Between Shafts.—The maximum centre distance 

is governed by the amount of inclination, nature of load, size of wheels, 

etc. The following are limiting values for ordinary conditions and 

steady loads, but are subject to considerable variation in individual 

circumstances :— 

(<j) Dtsirable Maximum Cenfrr Pislattif,—(Expressed in pitches 

of chain.) 

Pitch of Chain. Roller Chain. Inverted Tooth 
Chain. 

R in. to 1 in. 100 70 

1 in. to 1^ in. Ho 60 

2 in. upwards 70 50 

With inclined drives with the wheel higher than the pinion, 

and with an inclination up to 60", the horizontal component 

of the actual centre distance should not exceed the foregoing 

values. In the case of vertical drives, and those with an 

inclination approaching the vertical, the chain manufacturers 

should be consulted. 

{b) De.sirablc Minimum, —The centre distance should be such 

that the arc of contact l>elween the chain and any wheel 

is not less than 1*20", and with at least seven teeth in 

engagement. 

(i) Adjustment.—It is advisable to provide suitable means for the 

adjustment of the centre distance, and the normal minimum 

amount of this adjustment should be IJ times the pitch of 

the chain. In some cases adjustment can only l>c obtained 

by the use of a jockey wheel, which must engage with the 

slack side of the chain and have machine-cut teeth. 

Chain —It is desirable that the number of pitches in 

the chain should not be a multiple of the number of the 

teeth in either the pinion or the wheel. 

Disposition of Drives and Direction of Rotation.—Drives may 

l)e arranged to run horizontally, inclined, or vertical. 

In the case of an inclined drive with the pinion on top, the maximum 

angle of inclination should approximate 45" from the horizontal. 

In cases where the inclination of the drive exceeds 45", the large 
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wheel should preferably be on top. The direction of rotation should 

be such that the tight or driving side of the chain is on top. 

Clearance.—The minimum radius of clearance (in inches) for that 

portion of the chain which is in contact with the wheels should be— 

Pitch diameter+ .3 (pitch) ^ . 

The clearance for sag should he greatest at a point somewhere 

midway along the free portions of the chain, and this clearance should 

he allowed for both al>ove and below each free portion of chain. 

The minimum amount of clearance is— 

Centre distance between wheels (in inches) 
+ i in. 

The total amount of side clearance for any chain drive is— 

Centres of wheels (in inches) ^ 1 

30 2= Width of chain (in inches)* 

This total amount of clearance should, in generuh be equally divided 

on both sides of the chain. 

Lubrication.—Lubrication of the working joints is essential for 

chain gearing. The most efficient form of lubrication is to enclose 

the drive in a case and pump a constant stream of oil on to the inside 

faces of the chain from a filter sump. An alternatiye arrangement is 

to run the chain through oil. For speeds up to 1000 ft. per min. 

a drip-feed lubricator may be used, fixed so that the oil drips regularly 

on to the inner face of the chain. A light or medium machine oil 

should be used, and one drip pipe provided for every 3 in. of chain 

width. 

For slow running chains up to 500 ft. per min. satisfactory lubrica¬ 

tion can be obtained by removing the chain periodically, and, after 

thoroughly cleansing with paraffin, immersing it in a l3ath of warm 

mineral oil or grease for such a lime as to allow the lubricant to 

penetrate to the rivets. Chain gearing should not be unduly exposed 

to damp or dirt. 

Erection.—Chain wheels must be rigidly mounted on shafts which 
are parallel and truly horizontal, and the teeth of the wheels must be 
in correct alignment. Where possible, wheels should be placed close 
to bearings, and must run true on their shafts. Care should be taken 
that the chain connection is properly secured. Before starting up the 
drive the chain should be adjusted to the correct degree of tension, and 

Itibricatedt 
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Maintenance.—Periodic examination is advisable to ascertain 

(1) If correct alignment of the wheels has been maintained; (2) if 

undue wear is taking place; (3) if adjustment of chain tension 

is needed; (4) if the chain requires cleaning ; (5) if lubrication is 

being effectively carried out. Improved service usually results when 

chains are removed from time to time for cleaning. They should be 

washed with paraffin and, after draining, thoroughly lubricated before 

being used again. When fitting new chains it should always be ascer* 

tained that undue wear has not taken place on the teeth of the wheels. 

Wheels. —It is of the utmost importance that chain wheels should 

have their teeth accurately machined with cutters of correct form. 

Pinions should preferably have an odd number of teeth to cciualise 

wear on the chain. 

Pitch Diameters.—The following table gives correct pitch diameters 

for all types of chain having a pitch of 1 in. The pitch diameters for 

wheels to suit other pitches of chain are directly proportional to the 

pilch of the chain. 

PITCH DIAMETERS FOR CHAINS 1 IN. PITCH 
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9 2d)24 28 8-931 47 14*972 66 21*016 85 27*063 
10 3*236 29 9*249 48 15*290 f'>7 21*335 86 27*381 
11 3*549 30 9*567 49 15-608 68 21*653 87 27*699 
12 3*864 31 9*885 50 15*926 69 21*971 88 28*017 
13 4*179 32 10**202 51 16-244 70 22*289 89 28*335 
14 4*494 33 10-620 52 16*562 71 22*607 90 28*654 
15 4-810 1 34 10*838 53 16-880 72 22*926 91 28*972 
16 5*126 35 11*156 54 17*198 73 23*244 92 29-290 
17 5*442 36 11*474 55 17*517 74 23*562 93 29*608 
18 5 759 37 11*792 56 17*835 75 23*880 94 29*927 
19 6*076 38 12*110 57 18*153 76 24*198 95 30-245 
20 6*392 39 12*428 58 18*471 77 24*617 96 30-663 
21 6*710 40 12*746 59 18*789 78 24*835 97 30-881 
22 7 027 41 13*063 60 19*107 79 26*153 98 31-200 
23 7*344 42 13*381 61 19*425 80 26*471 09 31*618 
24 7*661 43 13*700 62 19*744 81 26*790 100 31*836 
25 7*979 44 14*018 63 20*062 82 26*108 
26 8*296 45 14*336 64 20-880 83 26*426 • • • 

27 8*614 46 14 *654 ! 
! 
1 

65 20*698 84 26*744 ••• ... 
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SHAFTING 

Speed of Shafting^.—For textile mills the usual sp>eed of shaftiiig 

is from 300 to 400 revs, per minute ; for machine shops 1*20 to 300 revs, 

per minute, and for wood-working plant, ‘250 to 350 revs, per minute. 

Horse-Power of Shafting^.—The tables on page 450 give the horse¬ 

power of turned shafting of mild steel. For cold-roiled steel shafting 

the power transmitted may be increased by 10 per cent. The first 

table is for main driving shafts carrying heavy gears or pulleys. The 

second table is for line shafts with pulleys as usually arranged. The 

third table is for shafts transmitting power only, r.c., for shafts without 

pulleys. It is assumed that ihe shafting is supported somewhat as 

follows; — 

Shaft Bearingfs—Distances Between Centres 

Diam. Table Table 

11 

Tal)lc 1' Diam. Table Tabic Table 
>f Shaft. I. II III of Shaft. I. II. III. 

In. 

. 

Ft. In. Ft. In. It. n. In. Ft. In. Ft. In. Ft. In. 

1.‘. () <) ♦ ) 4 3 10 3 11 0 12 0 
i 0 7 3 s 0 H 11 0 11 fi 12 fi 

4) 
4 fi 4 9 s 9 3f 11 fi 12 0 13 3 

h ' s 3 , s H 9 fi 4 12 0 12 6 13 9 
, H 9 ' 9 3 : 10 3 13 0 13 3 15 6 

9 3 9 9 lo 9 14 0 14 9 16 0 
3 10 0 1 

j 
10 (5 11 fi . 

It 

(> Ifi 0 16 6 18 0 

Weight of Steel Shafting 

Diameter. 
VV'eight 

per Fool. 
Diameter. 

\ 
Weight 

}>er Foot. 
Diameter. 

Weight 
per Foot. 

lit. Lbs, j In. Ll.s. In. Lbs. 

4 fi-00 ! ‘28-0 ; 5 66*5 

If 815 34 3-2-6 fi 95-8 

2 10-60 3i' 37-5 7 130 0 

n 13-50 4 4*2-5 s 170*0 

3 *24-00 H 48 0 9 215-0 
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HORSE POWER OF SHAFTING 

I. Main Shafting^ Carrying^ Heavy Gears or Pulleys 

Diam. 
of Shaft 

NUMBER OF REVOLUTIONS PER MINUTE. 

in 
Inches. 60 80 100 125 150 175 200 225 250 27S 300 

U 2*G 3-4 4-3 5 4 6*4 7r> 8 6 0-7 10*7 11-8 12*0 
2 8-8 r.-i 6 4 8 0-6 11*2 12*8 14-4 16 17*6 10*2 
h r>-4 7-3 s-1 10 12 14 16 18 20 22 24 
n 7-6 10 12 :» 1:1 IS 22 26 28 31 .34 37 
n 
3 

10 13 16 20 24 28 32 3(; 40 44 48 
13 17 20 2r» 30 3;"* 40 45 50 65 60 
16 22 27 34 40 47 .54 61 67 74 81 
20 i o~ 31 i -*2 .'il ,50 68 j 76 85 03 101 

i 2o 33 42 1 .->2 63 73 ! 84 1 04 10:5 115 126 
, 4 1 30 41 31 i 64 ! 76 80 j 102 115 127 140 153 
: **i ; 43 72 i 00 lOH 126 144 162 180 108 216 

5 ' 60 1 SO 1(K) ' 127) 150 175 200 225 250 275 800 
' bO ICXJ 1 133 , , 16C ; 100 233 26(; 200 33 i 366 400 

II. Line Shafting* Carrying Pulleys 

Diam. 
of Shaft 

in I 
Inches. I 

i 
-ii 

Si I 
*25 

H I 
3 
3 
4 

NT.NrHKR OF REVOL17TIONS PER MINUTE. 

100 150 -75 200 225 250 275 300 325 350 

6 7*4 8*9 10*4 11 0 13-4 14 0 16-4 171> 10 4 20 0 
7 *3 !»*l 100 12-7 14 .5 16 3 IH 2 20 21*8 2:1 6 25*4 
S 0 111 13 3 1 17*7 20 22 '* 24*4 26-6 28*8 31 

10*6 13 ‘2 15 0 IS .5 21 *2 23-8 2<; 5 20-1 31-8 34*4 37 
12 6 15 8 10 22 25 2s 31 35 3S 41 44 
15 IS 22 *26 20 33 37 41 44 48 .52 
17 21 i 26 ! ( 30 ' > 34 30 13 47 52 56 60 
23 ' 20 1 34 I 40 46 52 .58 64 60 75 81 
30 37 1 45 1 i 5*> 60 67 75 82 00 07 103 
38 1 47 ! 57 ; i 66 76 85 05 104 114 12.‘1 l.'iS 
47 1 50 71 ! 8.3 05 107 119 131 143 155 167 
58 73 88 102 117 132 146 162 176 100 205 
71 80 107 i 125 142 160 178 106 213 231 240 

III. Shafting Simply Transmitting Power 

Diam 
of Shaft 

NL’MBER 01 REVOLUTIONS PER MINUTE. 

in 
Inches 100 125 ISO 175 200 233 267 300 333 367 400 

14 6 7 8*4 10*1 11*8 13 5 1.5*7 17*0 20*3 22*5 24*8 27 

It 8*6 !0*7 12*8 15 17 1 20 2*i-8 25-8 28*6 31*6 34*3 

u 10*7 13-4 16 18*7 21*5 25 28 3*> 30 89 48 
13 2 16*5 10*7 2:i 26*4 31 35 30 44 48 62 

2 16 20 24 28 32 ;i7 42 48 63 ' 58 04 
10 24 20 3.1 38 44 51 57 63 70 76 

2J j 22 28 34 30 4.5 52 60 68 75 83 90 
2} ! *27 33 40 47 53 62 70 79 88 i 96 106 
24 31 39 47 54 62 7.3 83 93 104 114 1«6‘ 
21 41 52 62 73 83 07 j 111 125 139 1 1.5.3 167 
3 54 07 81 04 108 126 141 162 180 I 198 216 

68 86 103 liO 187 KJO 182 205 228 250 273 4 85 107 128 is-yo 171 200 228 257 285 813 842 
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SPEEDS OF PULLEYS AND GEAR WHEELS 

As the circumference of a pulley is directly proportional to its 

diameter, the latter can be used in all questions of speeds of pulleys 

and gear wheels. In belt pulley calculations the thickness of the belt 

should be added to the pulley diameter if close results are required. 

In the case of rope pulleys, the diameter should he measured to the 

centre of the rope, and in spur gear the J>iUh diameter^ and not the 

outside diameter, must be taken. 
The rules relating to the diameters and speeds of pulleys are given 

conveniently in the following statement, in which K.P.M. indicates 

revolutions per minute. 
— 

1 Given. Required. Rule. 

Diameter of driving pulley,'! 
Diameter of driven pulley, 
R.P.M. of driving pulley. ) 

R.P.M. of driven 
pulley. 

1 Multiply diameter of driving 
) pulley by its R.P.M., and 
'j divide by diameter of 

1 driven pulley. 1 

Diameter of driving pulley, 'i 

R.P.M. of driving pulley, > 
R.P.M. of driven pulley. ) 

j Diameter of driven 
1 pulley. 

/ Multiply diameter of driving 
; pulley by its R. P. M., and 
i divideby K.P.M, of driven 
( pulley. 

Diameter of driving pulley, ^ 

Diameter of driven pulley, > 
R.P.M. of driven pulley, j 

! 
. R.P.M. of driving 

pulley. 

1 

/ Multiply diameter of driven 
* pulley by its R.P.M., and 
J divide by diameter of 
1 driving pulley. 

Diameter of driven pulley,'! 
R.P.M. of driven pulley, > 
R.P.M. of driving pulley, J 

. -. . ■- 

1 
1 Diameter of driving 
j pulley. 

1 Multiply diameter of driven 
J pulley by its R.P. M., and 
1 divide by R.P.M. of 
\ driving pulley. 

As a check on such calculations, it should l)c noted that the diameter 

of a driving pulley multiplied by its revolutions per minute, is equal to 

the diameter of the driven pulley multiplied by its revolutions per 

minute. 
For a compound drive such as a train of gears or a conqx)und Mi 

drive multiply the diameters of all the driving wheels together, and the 

diameters of the driven wheels together. Dividing the first product 

by the second, and multiplying by the revolutions per minute of the 

first driving pulley, will give the revolutions per minute of the last 

driven pulley. 
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NOTES ON BELTING 

A belt transmits its motion solely through frictional contact with the 

surface of the pulley. The lower side of the belt should he made the 

driving side when possible, as the arc of contact is thereby increased 

by the sagging of the slack side. Increase of power will be obtained 

by increasing the size of pulleys, the same ratio being retained. Wide 

belts are less effective per unit of sectional area than narrow' belts, and 

long belts are more effective than short ones. The proportion between 

the diameters of two pulleys working together should not exceed 

6 to 1. Convexity of pulleys to receive belt = | to rf in. in the width 

up to 12 in. wide; for larger sizes, i to ^ in. per foot of width. The 

convexity of driving and driven pulleys should be alike in amount. 

The width of pulley should equal 1 *2 time width of belt. 

Speed of Belts.—Belts have been employed running over 6800 ft. 

per minute. Nothing, however, is gained by running belts much 

over 4000 ft. per minute. About 3500 ft. per minute for main belts 

agrees with good practice. With link or chain belts 3000 to 3500 ft. 

per minute should not be greatly exceeded. At higher speeds the 

effect of centrifugal tension reduces the power transmitted. 

Coefficient of Friction.—Various values are given for the coefficient 

friction of leather belting running in contact with iron pulleys. Much 

depends upon the suppleness of the belt, as when in a pliable condition 

it lies in more intimate contact with the pulley face. Under ordinary 

conditions the value of the coefficient of friction may be taken between 

0*25 and 0’35. 

Effective or Working Tension.—The ultimate strength of good 

leather belting is about 4000 lbs. per square inch, but the maximum 

tension to which it should be subjected shoukl not exceed 400 lbs. per 

square inch when the joints arc cemented and sewn, or 300 lbs. per 

square inch if laced joints are employed. With ordinary single belting 

in. thick this would give maximum stresses of about 88 lbs. and 

65 lbs. per inch of width respectively, and assuming a ratio of tensions 

of 3 we obtain 58 lbs. and 45 lbs. as the effective tension per inch of 

width for the two methods of jointing. 

Arc of Contact.—When the arc of contact is small the load on the 

belt should be reduced. The table of horse-power of leather belts 

given herewith assumes an arc of contact of not less than 180*. For 

smaller arcs of contact the power transmitted will be less and the 

tabular values should be multiplied by a factor, as given in the follow* 

ing table:— 
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Arc of Contact 157*5" 150“ 185" 120" ii2r.“ 90° 
Multipliers for ll.F. 

1 

0*85 0-80 0*71 0*62 0*58 0*45 

To find the arc of coiilact with the smaller pulley :—Multiply the 

difference of the pulley diameters in inches by 4*75, divide by the 

dbtance apart of the shaft centres in feet, and subtract the result from 

180°. 

Power of Leather Belts.—The effective working tension, t.e.^ 

the difference between the tight and slack sides f>f the running belt 

is usually from 70 to 150 lb. per inch, of width. Double belts transmit 

IJ times as much as single belts. The thickness of the belt and the 

slip may be allowed in calculating the belt speed. 

Belt Lacing.—To lace a belt, the ends should be cut perfectly true 

with the aid of a square, and the holes punched exactly opposite each 

other in the two ends. For belts 1 to 2} in. wide. J*in. lacing; 

2J to 4J in. wide, /u'in. lacing; 5 to 12 in. wide, J*in. lacing are 

suitable. In jmnehing a belt for the lacing, it is desirable to use an 

oval punch, the longer diameter of the punch being parallel with the 

belt, so as to cut off as little of the leather as possible. There should 

be in each end of the belt two rows of holes staggered, and these holes 

should be as small as possible. 

Care of Belts.—Belts and pulleys should be kept ( lean and free 

from accumulations of dust and grease, and jxirticularly lubricating 

oils, some of which permanently injure the leather. They should be 

well protected against water and moisture. Resin should not l^e used 

to prevent belts from slipping. If a belt slips, the pulley and belt 

should be cleaned, and the belt treated with a drc.ssing composed of 

two parts of tallow and one part of fish oil, rendered and allowed to 

cool before using. If the belt still slips it is overloaded, and the 

suggested remedies arc a leather-covered pulley, a wider belt, or larger 

pulleys. 

Woven Belting.—^Although leather belting is still very largely 

employed, it has, more especially during recent years, been very 

largely displaced by woven beltings, which arc strong and very 

pliable—two of the most important features in any flexible transmitter 

of power-while they have the further advantage of not being affected 

by changes of temperature, water, steam, fumes of chemicals, etc. 
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TOOTHED GEARING 

Machine-cut gears, with their very much smoother action, arc 

rapidly supplanting cast gears, mainly because of the increased loads 

they will transmit, the greater speeds at which they run, and the 

greater efficiency which is obtained. With modern methods of 

manufacture even large size cut gears are now commercially {Xissible. 

Pitch.—Two systems of denoting the pitch of a toothed gear arc 

in use. These are (1) the Circular Pitch, which is the distance from 

the centre of one tooth to the centre of the next tooth measured along 

the pitch diameter line (along the curve), and (*2) the Diametral 
Pitch, which indicates the number of teeth in a wheel per inch of its 

pitch diameter. That is, a gear with, say, 6 teeth for each inch of 

its pitch diameter is 6 diametral pitch, or as generally abbreviated, 

“6 pitch.” 

Circular Pitches and Their Equivalent Diametral Pitches 

Circular Diametral Circular Diametral Circular Diametral' ^ 
Pitch. Pitch. I’itch. Pitch. Pitch. Pitch. 

IlL. In. ! In. 
*2 1 -."iTOS 1 3*1416 h 9*4248 

U 1 '6700 1 ft 3:i510 
i 10*0.531 

yi 1 *7902 3r>004 : \ 12*5664 

ig 1 03.3:1 1 r. 
t :( 3*8666 ! ‘ 14*i:i72 

H 2 0044 i S 4 1888 ! i 15*7080 
2'1 n 4*5606 1 n 

1 1 16*7552 

18 2*2848 § 4-7124 1 i 18*8496 

lA 2'.SOSO 6 5-0265 • i 21*9911 

H 25133 1 5*5851 i 25*1327 

lA 2*6456 h 1 6*2832 
1 i 28-2743 

H 2*7025 7*1808 A 31*4159 
2*9568 8 8*3776 V,r 50*2655 

Forms of Gear Teeth.—There are in common use two systems of 

gear tooth shapes, viz., the cycloidal and the involute. The cycloidal 

form of tooth was up to recently most generally used, but owing to 

difficulties in its accurate production on a commercial basis it has 

falleu into comparative disuse, except perhaps in the case of very large 

gears, for which it is still employed somewhat extensively. This shape 

of tooth is formed by separate curves alwve and below the pitch line, 

being known for this reason as the double curve tooth. The curve 

above the pitch line is traced by a point in a circle rolling on the 
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outside of the pitch circle, whilst the curve l>elow the pitch line is 

traced by a point in a circle rolling on the inside of the pitch circle. 

The diameter of the rolling circle is equal to the radius of a 12 tooth 

gear of the pitch required, the same diameter rolling circle Ijeing 

used for all gears of the same pitch. The tcetli of the rack in this 

.system have double curves which are traced by a point in the rolling 

circle alternately on each side of the pitch line. 

Diametral Pitches and Their Equivalent Circular Pitches 

Diametral 
Pitch. 

Circular 
Pitch. 

Diametral 
Pitch. 

('ircular 
Pitch. 

Diametral 
Pilch. 

Circular 
Pitch. . 

s 
In. 

4-1888 8 
In. 

0-:i927 26 
In. 

0-1208 
1 31416 9 0-3491 28 0-1122 
u 2-5133 10 (L3142 30 0-1047 
n 2-0944 11 (L2856 32 0-0982 

H 1 -7952 12 0-2618 34 0-0924 
2 1 -5708 13 0-2417 36 0-0873 

1 -3963 14 0-2-244 38 0-0827 
2i 1 -2566 15 0-2094 40 0-0785 
21 1-1424 16 0-1963 42 0-0748 

1 -0472 17 0-1848 44 0-0714 
1 SJ 0-8976 18 0-1745 -46 0-0683 
; 4 0-7854 19 0-1653 48 0-0654 
1 5 0-6283 20 0-1571 50 0-()628 

6 0-5236 22 1 0-1428 56 0-0561 
7 0-4488 24 ' 0-1309 

1 
60 0-0624 

The chief claim for the involute tooth form is that gears may be 

separated a little from their correct centre distance without interfering 

with the angular velocity. Another advantage is that the rack and 

worm in the involute system has straight sides to the teeth, which can 

be easily produced accurately, and, since the introduction of the gear 

generating machine, this simple form of rack and worm tooth is used 

as a basis from which to generate the teeth in all gears, on the 

principle that all gears which will work into the same rack will work 

together. 

Spur Gears represent the type of gear most commonly used, their 

function being to transmit motion from one shaft to another parallel 

with it, at the same or at different speeds. They are easy and cheap 

to produce accurately, and there is now very little excuse for the 

employment of gears with cast teeth. The use of gears having machine- 
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cut teeth has made considerably higher speeds possible, surface speeds 

of 3000 ft. per minute being now frequently met with in common 

practice. The main factors in proportioning spur gears arc the width 

of face and the pitch, which to a very large extent determine the 

strength of the gear. The width of tooth is often made three times 

the pitch. The effect of widening the face directly increases the 

strength of the gear, and is often resorted to rather than increasing 

the pitch, because of the quieter running obtained with finer pitches. 

Strengfth of Gear Teeth.—The “Lewis” formula is now gene¬ 

rally accepted, and has proved to be satisfactory. In the following 

table the horse-powers have been worked out and tabulated for various 

numbers of teeth and various speeds of cast-iron gears, 1 diametral 

pitch, 1 in. face, 15'" involute by the “Lewis” formula. To use the 

table, divide the value given in the table (op|X)site the teeth required 

and under speed required) by the diametral pitch of the gear, obtain¬ 

ing the horse-power for that pitch. For any other width of face, 

multiply by the face. 

If the gear is of other material than cast iron, multiply by 2'5 for 

cast steel ; 3 for forged steel ; and 1 *4 for good bronze. 

If the gears are 20® involute or radial flank teeth, multiply by the 

constants given at the right-hand side of the table. 

Example,—Required the horse-power that can be safely transmitted 

by a cast-iron spur gear having 15 teeth, 10 pitch, IJ in. face, at 400 ft. 

per minute. 

P’rom the table opposite, 15 teeth and under 400 ft., read 15’02. 

XT T) c ^ face lo 02 x 1 o.opc ti t> 
H.P. of gear=-r-;-—-r-.. =2*25 11.P. 

^ pitch 10 

Example. — Required the horse-power that can be safely transmitted 

by a c2ist-iron spur gear having 30 teeth, J in. pitch, 1J in. face, running 

at 1500 ft. (Equivalent D.P. =6 2832.) 

From the table opposite, 30 teeth and under 1500 ft., read 30*35. 

H.P. of gear = - = 6 H.P. 
30*35 X face ^ ^ ^ 35 ^ 

equivalent D. P. 6 ‘2832 

Example.—Required the horse-power that can be safely transmitted 

by a cast-iron spur gear having 20** involute tooth, 50 teeth, 6 pitch, 

2 in. face, running at 500 ft. per minute. 

From the table opposite, 50 teeth and under 500 ft., read 24*34. 

H P of gear ^ ^ constant for 20 involute opposite 50 teeth 

H.P. 

pitch 

of gear = = 11-3 II. P. 
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NOTES ON HUMIDIFICATION 

Regarded strictly from the practical point of view, artificial humidifi* 

cation consists in the provision of means by which unfavourable 

atmospheric conditions can be modified, in order that better results 

may be obtained in the manufacturing processes. Under average or 

normal conditions all textile fibres are capable of holding a fairly large 

percentage of water in a state of mechanical suspension, that is, the 

water can be driven off by the simple expedient of drying the material 

at about 220‘* F.; but immediately the material is restored to a normal 

atmosphere it will absorb or “ regain ” (see table of regains below) an 

amount of moisture approximately equal to that which it originally 

contained. The moisture content, then, both of the material and the 

surrounding atmosphere is a very important factor, and it is not over¬ 

stating the case to say that the smoothness and evenness of a thread 

are very much dependent upon the moisture content and that of the 

surrounding atmosphere at the time of spinning. It is proved beyond 

doubt that a deficiency of moisture, either during spinning or weaving, 

has an appreciable adverse effect on lx)th the strength and elasticity of 

the yarn, and this is the reason why the best informed investigators in 

this subject contend that all spinning and weaving establishments 

should be equipped with means of modifying natural atmospheric 

conditions, for the purpose of providing ideal conditions for the working 

of the fibre and yarn. 

Inseparably linked with the question of humidity is that of tempera¬ 

ture, for in order to maintain fibre in the requisite pliable condition 

to render it amenable to the carding, combing, drawing, spinning, and 

weaving processes, it is necessary to maintain a fairly high temperature. 

This varies with different fibres and with different textile processes, 

but in no case should it be so high as to interfere with the comfort of 

the operatives. The following tables are given by one authority as 

approximately proper atmospheric conditions :— 

Worsted 

Preparation, fine combed wools - 

Humidity. 
Per cent. 

- 83 

Temperature. 
Deg. F. 

72 

Preparation, medium wools - 75 75 

Preparation, common wools - 65 75 

Wool-drawing rooms - • 65 75 

“ Bradfordspinning - 65 72 

French or mule spinning - - 80 80 

Weaving. - 60 75 



458 the textile manufacturer YEAR BOOK 

Cotton 
Humidity. Temperature 
Per cent. Deg. F. 

Cards. . 55 72 

Combers ... - - - 60 72 

Drawing, slubbing, intermediate, and roving 

frames 65 76 

Mule spinning for counts up to 60’s - 56 76 

Mule spinning for 60’s to ISO's - 53 77 

Mule spinning for ISO’s and u]>wards 50 80 

Ring spinning up to lO’s - - 60 75 

Ring spinning from lO’s to 40’s - - 55 78 

Weaving light goods where little size is 

re<juired ..... - 60 72 

Weaving heavily-sized goods - 85 80 

Flax and Jute 
Humidity. Temperature. 
Per cent. Deg. F. 

Cards - 60 65 

Preparation - 85 70 

Spinning - - 70 72 

Weaving. 85 upwards 75 

Another authority recommends the tcmj>er;\tures shown in the fol¬ 

lowing table for average cotton mills :— 

Cotton 
Humidity. 
Per Cent. 

Dry Bulb Temp. 

Bale storage, opening, scutching, mixing 
. Deg. F. 

room, and lap storage 62 70 to 75 
Carding, combing, and drawing 62 74 to 80 
Slabbing, intermediate, and roving 62 74 to 80 
Mule ami ring spinning, coarse 53 80 
Mule spinning, medium - - . . 52 86 
Mule spinning, fine . . . . 
Winding, warping, beaming, bundling, 

50 1)0 

coarse ...... 

Winding, warping, Ixraming, bundling, 
63 68 

medium. 
Winding, warping, beaming, bundling. 

GG 74 

fine. 68 80 
Yarn conditioning cellars 88 06 to 76 
Warehouse storage . . . . 88 60 to 65 
Waste spinning (condenser) . • • 70 70 to 79 



Generally the working of the fibre through the various processes 

hfUt » tendency to abstract some proportion of the natural percentage 
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of moisture, and the function of humidifying apparatus is to supply 

additional moisture through the atmosphere, so as to ensure both the 

proper ‘‘conditioning” of the fibre, and to counteract the baneful 

effects of static electricity that would otherwise accompany attempts 

to work the fibre in too dry a condition or at high temperatures. In 

some mills there is a tendency to keep the temperature too high and 

the air too humid for the comfort of the operative, although in most 

cases it is found that inefficient ventilation is the real cause of the 

discomfort. However, as a measure of protection against the possibly 

harmful effects of a too humid atmosphere, the Cotton Cloth Factories 

Act fixes the maximum permissible humidity for a given range of 

temperatures as shown in the foregoing table. 

It is further provided that there shall be no artificial humidification 

in any humid shed {a) at any time when the wet bulb reading of the 

hygrometer exceeds 75° F.; or {/>) at any time when the wet bulb reading 

of the hygrometer is higher than that specified in the following 

schedule, in relation to the dry bulb reading of the hygrometer at that 

time ; or, as regards a dry bulb reading intermediate between any two 

dry bulb readings indicated consecutively in the schedule, when the 

dry bulb reading does not exceed the wet bulb reading to the extent 

indicated in relation to the lower of those two dry bulb readings ; or 

(r) at any time, after the first half-hour of employment in any day, 

when the dry bulb reading of the hygrometer is below 50° F. ; or {d) at 

any lime, within the first half-hour of employment on any day, when 

the wet bulb reading of the hygrometer is less than 2° F. below the dr) 

bulb reading. 

Humidity Schedule 

I>fy Bulb 
Readings. 

Wet Bulb 
Readings. 

Dry Bulb 
Readings. 

Wet Bulb 
Readings. | 

Dry Bulb 
Readings. 

Wet Bulb 
Readings. 

Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. Deg. F. 
50 48 60 58 70 68 
51 49 61 59 71 68-5 
62 50 62 60 72 69 
53 51 63 61 73 70 
54 52 64 62 74 70*5 

55 53 65 63 76 71-6 
56 54 66 64 76 72 
57 55 67 65 77 73 
58 56 68 66 78 73-5 

59 57 69 67 79 74-6 
80 75 
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The efficient operation of humidifying systems in order to conform to 

the foregoing regulations, and above all to provide as near as is 

practicable ideal working conditions for the fibre, cannot well be 

accomplished without the most careful use of the hygrometer. This 

instrument consists of two thermometers, as nearly as possible identical, 

the one marked Dry and the other Wet. The thermometers should 

have very small bulbs, so as to be as delicate and sensitive as possible; 

and their graduations are preferably scored on their own stems. The 

bulb of the Wet thermometer is covered with thin muslin, and round 

the neck of the bulb and over the muslin is twisted loosely or tied in 

a loose knot a conducting thread of lamp wick ; this passes to an 

adjacent vessel of water placed at such a distance as to allow a length 

of conducting thread of about 3 in. The reservoir of water should be 

placed on one side of, and a little below the level of the wet bulb, so that 

evaporation from the water may not affect the reading of the drj' bulb 

by its too close vicinity. The use of a.glass reservoir situated between 

the two thermometers is objectionable, as the water becomes heated 

above or cooled below the surrounding temperature, and so vitiates the 

readings of both the thermometers. 

STANDARD REGAINS 

The following is a list of the standard regains ” along with the 

equivalent direct losses— 

Regain. 
Lu&s from 
Normal 

Condition. 
1 

Cotton. 
Per Cent. 

H 

1 
Per Cent. | 

7-83 
Worsted yarns 18| 15-43 
Worsted tops in oil 19 15-96 
Worsted lops dry - J8i 15-43 
Woollen yarns 17 14-53 
Wool scoured 16 13-79 
Wool noils - - - - 14 12-28 
Worsted and woollen cloths - 16 13-79 
Shoddy . . . . 13 11-6 
Silk. 11 9-91 
Flax and hemp 12 10-71 
Jute. 131 12-09 

3S 
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THERMOMETER SCALES 

Comparative Values in Fahrenheit and Centigrade Scales 
(Deg. F.-32)x6-r9 = Dcg. C. (Deg. C. x9-r5) + 32=Dcg. F. 
— 

F. C. ij 
it 

F. C. F. ] C. F. i F. C. 

0 -17-78 50 10 00 100 .-47-78 150 6.5-56 200 93-84 
1 -17-23 51 10-56 101 .-{8*34 1.51 66-11 •201 93-90 
2 -16-67 11-11 102 38-90 1.5-2 66-67 202 94*45 
3 -16-11 53 1167 103 39-45 15:1 67-23 ‘203 96*00 
4 -15-50 54 1-2-23 104 40-00 154 67-78 204 95-.56 
5 -15-00 55 12-78 105 40 ,5<; 155 68-34 •205 96*11 
6 -14-45 ■Ai 13-34 , 106 41-11 1.5<> 68-90 •206 96*27 
7 -13-90 57 13-410 107 41-.57 1.57 69-45 ‘207 97*23 
8 -13-34 .58 14-45 I 108 42-23 1.58 70-00 ‘208 97*78 
9 -1-2'78 i 59 15-(X) 109 42-78 1.59 70-56 •209 98*34 

10 -12-23 60 15-.56 110 43*:U 160 71-11 ‘210 98*90 
11 -11-67 61 16-11 111 43-fiO 161 71-67 •211 99*45 
12 -HTl ; 62 16-67 112 44-45 162 72-23 21‘2 100-00 
13 -10'56 1 63 17-2.3 113 4.5-00 1(« 72-78 •213 100-56 
14 -10-00 i 64 17-78 114 45-56 164 73-.34 214 101-11 
15 -9 45 ' 65 18-34 115 46-U 165 73-90 215 101*67 
16 -8-89 i 66 18-89 116 46-67 166 74-45 216 102-23 
17 -8.34 i 67 19-45 117 47-23 167 75-00 217 302 78 
18 -7 78 68 20-00 Its 47-78 1G8 75-66 ‘218 303‘34 
19 -7-23 t 69 20-.56 119 48-34 169 76 11 ‘219 103 •90 
20 -6-67 1 70 21-11 120 48 iX) 170 76-67 220 304-45 
21 -oil , 7L 21 -67 121 49 4.5 171 77-23 226 107-28 
22 - 5 -56 72 22-23 12-2 50-00 172 77-78 ‘230 110-00 
23 -5-00 1 7.3 22-78 123 .50-.56 173 78-34 ‘235 112-78 
24 -4-45 74 23-.34 124 51-11 174 78-90 240 116-66 
26 -3-90 75 2,3-4X1 1-25 51-67 17.5 79-45 ‘246 118-34 

1 26 - 3-34 1 76 24-45 126 .52-23 176 80-00 260 121-11 
27 -278 ! 77 25-00 127 ,52-78 177 80-56 ‘265 123-90 
28 -2-23 1 78 25-56 1-28 .53-34 178 81-11 260 126-67 
29 -1-67 79 26-12 1-29 .53-90 179 81 -67 265 129-46 
30 . ITl SO 26-67 i;x) ,54-45 180 82-23 270 132-28 
31 -0-56 81 27-23 131 .5.5-00 181 82-78 275 135-00 
32 0-00 82 27-78 132 55-56 182 280 137-78 
33 0-56 83 28-34 13;4 55-11 18il 83-90 285 140*56 
34 1-11 84 28-89 134 56-67 184 84*45 200 143*84 
35 1-67 85 29-45 135 .57*28 185 85-00 295 146*11 
36 2-23 86 30-00 136 57*78 186 85*66 800 148*90 
37 2-78 S7 30-55 137 58 34 187 86-11 310 154*45 
38 3-34 83 31-11 138 .58-90 188 86*67 320 160-00 
39 3-90 89 31-67 139 .59*45 189 87-23 330 165*56 
40 4-45 90 32-22 140 60-00 190 87-78 340 171*11 
4L 5-00 91 32-78 141 60-56 191 88*34 350 176-67 
42 6.56 1 92 .33-33 142 61 ll 192 88-90 360 182*23 
43 6 11 i 93 33-89 143 61-67 193 89*45 870 187*78 
44 6*67 94 34 45 144 62*23 194 90-00 880 198*34 
45 7-23 96 35-00 145 62-78 195 9056 360 196*90 
46 7 78 96 36 56 146 63 34 106 9l:ll 400 204 45 
47 8-3A 07 36-11 147 63*90 197 01-67 460 232*23 
48 88S 08 36*67 148 64*45 198 92*28 500 2601)0 
40 0 46 00 87*28 149 65*00 199 92*78 550 887*75 
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SPECIFIC GRAVITY, DEGREES TWADDELL, 
AND DEGREES BAUMi 

(At 15° C.) 
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0 1000 36 22*0 1*180 72 38*2~~ 1*360 

0*7 1*005 37 22*5 1*185 73 38*6 1*366 

1*4 1*010 38 23*0 1*190 74 39*0 1*370 

21 1*015 39 23*5 1*195 75 39*4 1*375 

2-7 1*020 40 24 0 1*200 76 39*8 1*380 

3-4 1*025 41 24*5 1 -205 77 40*1 1*385 

41 1*030 42 25 0 1*210 78 40*5 1*390 

4*7 1*035 43 25*5 1*215 79 40*8 1*395 

5*4 1*040 44 26*0 1*220 80 41*2 1*400 

60 1*045 45 26*4 1 *225 81 41*6 1*405 

6-7 1*050 46 26*9 1*230 82 42*0 1*410 

7*4 1*055 47 27*4 1*235 83 42*3 1*415 

8-0 1*060 48 27*9 1 *240 84 42*7 1*420 

8*7 1*065 49 28*4 1*245 85 43*1 1*425 

9*4 1*070 50 28*8 1 250 86 43*4 1*430 

10*0 1*075 51 29*3 1*255 87 43*8 1*435 

10*6 1*080 52 29*7 1*260 88 44*1 1*440 

11*2 1 1*085 53 30*2 1*265 89 44*4 1*445 

11*9 1*090 54 30*6 1*270 90 44*8 1*450 

12*4 1*095 55 31*1 1*275 91 45*1 1*455 

13*0 1*100 56 31*5 1*280 92 45*4 1*460 

13*6 1*105 57 32*0 1*285 93 45*8 1*465 

14*2 1*110 58 32*4 1*290 94 46*1 1*470 

14*9 1*116 69 32*8 1*295 95 46*4 1*475 

16*4 1*120 60 33*3 1*300 96 46*8 1*480 

16*0 1*125 61 33*7 1*305 97 47*1 1*486 

16*6 1*130 62 34*2 1 310 98 47*4 1*490 

171 1*135 63 34*6 1*316 99 47*8 1*495 

17*7 1*140 64 35*0 1*320 100 48*1 1*500 

18*3 1*146 65 35*4 1*326 no 51 2 1*550 

18*8 1*160 66 35*8 1*330 120 54*1 1*600 

19*3 1*166 67 36*2 1*335 130 56*9 1*650 

19*8 1*160 68 36*6 1*340 140 59*5 1*700 

20*3 M66 69 37*0 1*346 150 61*8 1*760 

20*9 1*170 70 37*4 1*360 160 64*2 1*800 

21*4 1*176 71 37*8 1*356 170 66*3 1*850 
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ELECTRICAL DRIVING IN THE TEXTILE 
INDUSTRIES 

The problem of the future in textile industries is to increase produc¬ 
tion and reduce costs. It is impossible to foresee just how severe the 
economic struggle may become, but it certainly will be severe, and the 
victors will be those who avail themselves of every aid to efficiency and 
economy. No radical improvement is to l>e anticipated in textile 
machinery, so that, apart from better commercial organization, the only 
way in which the mill owner can reduce costs is to lower his power 
expenses. Out of the few pence per pound difference in price between 
raw and manufactured cotton, there has to be covered the whole cost 
of manufacture and the manufacturer’s profit. Power costs form only 
a fraction of the total, but the reduction which can generally be effected 
in them, by electrical instead of mechanical driving, represents a large 
saving per annum. 

The equipment of a textile mill involves unusually high investment 

per employe, so that any saving in time and increase in production 
means a relatively large reduction in overhead costs and a correspond¬ 
ing increase in the margin of profit. The experience of an ever- 
increasing number of mills shows that electric driving and electric 
lighting result in saving of time ; increase and improvement in product; 
and all-round betterment in conditions of working. These benefits 
relate to employer and employed alike. Individual circumstances are 
of great importance where the power supply and driving of textile 
factories is concerned, but it is certainly safe to say that no mill can 
afford to overlook the possibilities of more or less extensive “ electri¬ 
fication” of its plant. Rising cost of fuel, more efficient electricity 
stations, dearer labour, and the importance of increasing production— 
these and other factors all combine to make the advantages of elec¬ 
trification greater than ever before. 

At a conservative estimate there are now hundreds of thousands of 
electric motors (totalling 2,(XX),000 H. P. or so) in use in textile factories. 
The total horsc-pfjwer is increasing rapidly, and the total number of 
motors yet more rapidly. In the early days of electric driving, large 

motors (up to 200 H. P. or so) were used, and had sufficient powerful 
units been available, it is quite likely that a single electric motor would 
have been used in place of the steam engine. It was soon realized, 
however, that the chief advantages of electric driving could be realized 
only by subdividing the power and eliminating mechanical drive as 
completely as possible. With the use of motors to drive smaller groups 
of machines or individual machines, the average horse-power of the 
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motors decreased rapidly. The mean horse-power of motors in textile 
service is now only one-fourth or one-fifth of what it was ten years ago. 
In a number of modem textile factories the average power of the motors 
is as low as H.P., and the average for all electrically*driven mills 
is probably between 3 and 5 H.P., compared with 16 H.P. four or five 
years ago, and 60 H.P. or so in 1906. This point is emphasized at an 
early stage in these notes, because subdivision of drive is one of the 
chief factors in electrification. 

Defects and Misconceptions in Mechanical-Driven Mills.— 
Friction losses in such a transmission system as that of a mechanically- 
driven cotton mill amount to between 25 and 60 per cent, under full¬ 
load conditions. This loss is often under-estimated, because the friction 
as determined from the light-load indicator card is considerably less 
than the full-load friction. Analyses of power distribution in mechanical 
mills are generally misleading for a similar reason. Running one 
department at a time and taking the corresponding indicator card on 
the engine merely gives the average total power requirements for that 
department, and takes no account of the variations in friction with 
different loads on the transmission system. 

The principal reasons why the cost of steam driving is frequently 
under-estimated are as follows:—(1) Certain indirect (but substantial) 
costs are left out of consideration. (2) The maximum indicator card 
of the engine is used in working out power costs—the mean power is 
much lower than the maximum. (3) The fuel charged to heating is too 
great, naturally leaving less than the true amount to be charged against 
power production. 

One of the most common arguments in favour of mechanical driving 
in textile mills is that a large amount of steam is required, and this 
being so, that a central station cannot offer power cheaply enough to 

compete. Apart from the fact that this argument does not affect the 
relative merits of mechanical and electrical driving in a mill using only 
private plant, the actual fuel requirements for “ manufacturing steam ’* 

(as distinct from “ power steam ”) are less than commonly supposed, 
and can be supplied by a special boiler in an electrically-driven mill, 
whilst still showing an overall economy. It is often estimated, for 
instance, that steam for slashing represents 20 per cent, to 26 per cent, 
of the total fuel consumption, whereas 7 per cent, to 16 per cent, is 
nearer the truth. If no steam be required for slashing or dyeing, a 
small vertical boiler easily supplies the steam required for heating. 

Advanta^ of Electric Driving^.—The fact that electric motors 
are now used so extensively for driving textile machinery is practical 
evidence that electric driving offers substantial advantages. In the 
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case of the scattered machinery used more or less intermittently for 
dyeing, bleaching, and finishing, there is no possibility of denying that 
electricity ofiers the most convenient and efficient means of transmitting 
energy and driving the machinery. In spinning mills and weaving 
sheds the net advantage of electric driving may not be so obvious, but 
it can be demonstrated if all factors be taken into account, and though 
the percentage gain may be small, the annual total which it represents 
is far from negligible. 

The advantages claimed below are all more or less applicable to the 
three cases of (1) converting a mechanical mill to electric drive ; (2) 
extending a mechanical mill by electrically-driven equipment; (3) 
equipping a new mill. In the case of the new mill, electric driving 
makes possible lighter and cheaper buildings ; and in all cases electric 
driving facilitates the arrangement and extensions of plant, decreases 
maintenance and repair costs, yields steadier speed and increased 

production of belter quality, and contributes to overall efficiency by 
other means to be described. 

Convenience in transmission of power is a fundamental advantage of 
electric driving, which carries with it many other advantages of similar 
importance. Due to the virtual elimination of shafts and belting where 
individual driving by electric motors is employed, buildings may be 
made lighter, and the overall capital cost of new mills is lower with 
electric driving than with mechanical driving. Capital economy, as 
between mechanical and electrical driving and as between one arrange¬ 
ment and another of electric motors is, however, of secondary importance. 

The primary factor is efficiency of production. A very small improve¬ 
ment in running efficiency soon pays for any reasonable capital 
expenditure in the textile industry, owing to the enormous turnover 
and the relative importance of even the smallest addition to the normal 
margin of profit on unit output. 

Where electric driving is employed, the mill and engine house may 
be set in whatever position is most convenient for erection and for the 
performance of manufacturing processes. If electrical energy be 
purchased from a central station, the power house may, of course, be 
miles away from the mill, and it is no longer any concern of the mill 
owner. Whether purchased energy or private generating plant be 
employed, millwrighting may be practically eliminated by electric 
driving. The number and cost of gear, belt, and rope drives is greatly^ 
reduced, even if machines be driven in small groups by motors of from 
10 to 50 H. P., and mechanical transmission is almost entirely eliminated 
if each machine be provided with its own electric motor. In place of 
heavy, cumbersome, and inflexible shafting, gears, pulleys, and beltSi 



THE TtWCTILE MANlri'‘ACrtJRER VEAR i?OOK 467 

we have light electric cables which transmit energy with much higher 
efficiency, and can be run anywhere without obstruction and with 
infinite flexibility. Machines can be laid out exactly as required, un¬ 
fettered by any consideration as to how power is to be brought to 
them; and extensions can be made at any time and in any direction 
with equal ease and efficiency. The total incumbrance offered by 
electric motors is less than that of the shafts and belting of mechanical 
driving, and whereas the motors can be placed absolutely “ out of the 
way,” overhead shafting introduces a constant menace from oil, whilst 
pulleys and belting obstruct light, involve physical danger to workers, 
and continuously stir up dust and fly. The whole space which would 
be occupied by engine room, boiler house, and coal store, can be skived 
by using electricity purchased from a central station. 

Constant Speed and Mechanical Efficiency. — The electric 
motor is the most flexible and reliable driving agent available. Its 
characteristics can be arranged to meet any requirements, and the 
machine is reliable both from the point of view of maintenance and of 
service rendered. Steady speed, or speed varying in any desired manner, 
can be obtained at will. The simple and accurate control which can 
be exercised over the speed of an electric mentor is seen to advantage in 
the making ready and operation of calico printing machinery, to quote 
only a single example. On the other hand, the constancy of speed 
which can be maintained in driving, spinning, and weaving machinery 
is an advantage which it is worth while to consider in detail. 

Where there is a maximum speed prescribed by the strength of the 
material worked upon, and wdiere the speed is variable, it is clear that 
the average speed must be lower than the maximum, which couldy how¬ 

ever, he maintained by a constant speed drh'e. These facts are directly 
applicable to electrical as against mechanical driving in textile mills. 
Due to the steadier speed which can be maintained with small groups 
of electrically-driven machines compared with mechanically-driven 
mills, and the steadier s|:>eed which can be maintained by individual 
electric drive compared with grtmp driving, it is possible to run at a 
higher average speed and with a tension nearer the breaking strength 
of the yarn. According to the individual circumstances of existing 
mills, and the alternative schemes proposed for new mills, it is 
generally safe to reckon upon 5 to 10 per cent, higher output per hour, 
due solely to the uniformity of speed in electric driving. 

In mechanically-driven mills it is common experience that machine 
speeds axe steadier, and may therefore be higher near the engine than 
at outlying parts of the transmission, where the output is consequently 
reduced. Well established records show that although the engine 
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speed in a mechanically-driven mill may vary not more than 2 or 8 per 
cent., the speed of individual countershafts in the mill may vary 
10 to 20 per cent., due to the cumulative effect of backlash iil gearing, 
torsional whipping in shafts, and slipping and flapping of belts. 
Constancy of speed in the driving agent, be it steam engine or electric 
motor, is not sufficient in itself. Efficient subdivision of the drive is an 
essential factor in obtaining steady speed at the driven machinery. A 
small group of machines can be driven more steadily than a whole 
roomful driven from a single lineshaft, but the varying angle of twist of 
long lineshafts and belt slip, which is variable with load and atmos¬ 
pheric changes, must be eliminated by individual driving if the speed 
constancy of the driven machine is to equal that of the electric motor. 
Speed variations of 10 per cent, are practically inevitable in a 
mechanically-driven installation, but speed constant within 1 per cent, 
is easily obtainable with individual electric drive. From these figures 

it follows at once that roughly 10 per cent, higher output is obtainable 
with electric driving. At the same time maintenance and depreciation 
are reduced, and the quality of the manufactured product is improved. 
The case for electric driving does not rest on the latter claim, but it is 
obvious that greater uniformity of tension on the yarn and fewer 
breakages result in a higher quality of product. The gain from this 
cause has been estimated at 2 or .3 per cent, higher market value. 

Electric driving of machinery in small groups or individually 
eliminates mainly or entirely the friction losses in mechanical trans¬ 
mission systems. Losses in the transmission caVdes serving the motors 
are negligible so far as the mill owmer is concerned. The efficiency 
of the electric motor itself ranges from 83 per cent, in the case of 
i H.P. machine to 93 per cent, in the case of large group-driving 
motors. The overall efficiency from supply mains to driven machinery 
should be 80 to 82 per cent, if individual drive be used throughout, and 
85 to 87 per cent, if the drive be by large groups. It should be 
remembered, however, that there are advantages compensating for the 
lower efficiency of the smaller machines, in particular the unit control 
and greater speed constancy of driven machines. With a well sub¬ 
divided electric drive the risk of serious breakdown is obviously much 
lower than with mechanical driving. 

Maintenance of Efficiency.—In order that efficiency may be main¬ 
tained it is essential that inefficiency be detected promptly. This can be 
done easily where electric driving is employed, for by connecting electrical 
measuring instruments in circuit, indications or, if desired, continuous 
permanent records, can be obtained of the power consumption of any 
motor or group of motors, under any conditions of operation, and this 
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without disturbing normal operation in the least. Granted such an 
accurate and detailed insight into the actual power consumption of 
individual machines, it is a simple matter to operate the whole plant 
at its highest efficiency and to maintain this efficiency continuously. 
Accurate costing is enormously facilitated, and sources of inefficiency 
are located with the utmost ease. If one cares to do so, it is quite a 
simple matter to arrange for an automatic alarm to be given when the 

power consumption of any motor exceeds a predetermined limit. 
It is easy enough to determine the rate of output from any textile 

machine, but only where electric driving is employed is it at all easy 
to determine the output, the amount and cost of energy consumed. 
It is easy to determine the indicated horse-power of a steam engine 
driving a mill, and thus the total power consumption of the whole 
installation, but it is very difficult to ascertain where that energy is 
ultimately consumed, indeed it is virtually impossible to analyse the 
power distribution of a mechanically-driven mill under actual con¬ 

ditions of operation. With electric drive, on the other hand, one can 
determine readily the losses in individual lineshafts and the energy 
consumption of individual machines. The cost of electric driving is 
easily demonstrated, but that of the mechanical drive is difficult to deter¬ 
mine and often much under-estimated. The fact that little reliable in¬ 
formation is available or obtainable in mechanically-driven plant often 
makes it difficult to convince the mill owner that electric driving is 
more economical. Fortunately it is possible, by considering all factors, 
to explain from first principles an economic superiority which is daily 
becoming more powerfully substantiated by practical experience. 

Irregularities are detected easily in an electrically-driven mill, and 
}X)wer costs determined with an accuracy impossible where any other 
drive is employed. By connecting portable or permanent measuring 
instruments in the circuit of a motor, absolutely reliable information is 
obtainable on such points as the best running speed, best spindle oil, 
advantage of bail bearings, correct tightness of spindle banding, loss in 
belt or gear drive, and in fact the effect on power consumption of any 
variation in working condition. When it is considered that the sub¬ 
stitution of a more suitable spindle oil may alone effect as much as 10 
per cent, reduction in the power required to drive a ring frame, it will 
be realized that even if electric driving offered no other advantages, it 
would be worth employing for the sake of the control which it gives 
over operating efficiency. 

Another important advantage secured by subdivided electric driving 
is the reduction or elimination of idle running and waste power. 
Individual machines or sections of the mill can be run overtime, where 
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electric driving is employed, without that inefficiency which is involved 
by running a mechanical transmission system for the sake of a few 
machines. Electric driving makes possible departmental overtime 
without increased cost per pound of production, whereas in a mechanical 
mill overtime involves a considerable increase in power costs per 
pound. The superiority of electric driving in this respect is particularly 
evident in woollen mills, where the power employed is small compared 
with that used in jute and cotton mills, and where a large percentage 
of machinery is often idle. In such mills it is necessary to run night 
shifts at some seasons and short hours at other seasons. Electric 
driving permits part load or pjirt time to be run as efficiently as the 
whole plant or 24-hour working. In order that full benefit be derived 
from this flexibility of electric driving, energy should be purchased from 
a central station, since there is inevitably inefficiency in power pro» 
duction (but not in transmission) in a private generating station when 
operating at only a fraction of full load. 

Central Station Service or Private Generating^ Plant?—^The 
two main arguments in favour of central station service for textile mills 
are that the costs of private generation of power are almost invariably 
undei'estimated ; and that power generation is the whole-lime business 
of the central station, whereas it is only a “side line ” if carried out by 
the mill owner. Were space available it would be easy to show by 
actual data that a central station—which develops energy on a whole¬ 
sale basis to meet the varied but collected demands of an industrial 
community, and which devotes its whole resources to the economical 
generation of electrical energy—is in a more favourable position than 
any private generating plant, and it will generally be found that a large 
central station can sell erfergy at a profit, at a lower price than that at 
which a mill can generate it (provided that allowance be made for all 
the costs of private plant). When estimating the cost of private 
generating plant, allowance must be made for all the labour involved, 
from handling coal to delivering electrical energy to the distributing 
mains and keeping the hooks relating to the power house. Allowance 
must be made also for interest and depreciation on the whole equip¬ 
ment involved by power generation ; and for a share in rent, rates, 
taxes, oil, waste, and other supplies. Finally, it is often contended 
that it is only fair to debit private generating plant with the profit 
which might have been ' made by devoting the ataflf, space, and 
investment concerned to textile manufacture instead of to power 
production. 

By taking energy supply from a central station, the mill owner haa 
available for productive work space which would otherwise be occupied 
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by power plant. The cost of f>ower house, coal stores, and power 
plant is eliminated, and besides being relieved of the investment 
required by private generating plant, the mill owner is also relieved of 
the responsibility and risks thereof. There is greater security of supply 
in a large central station with reserve plant and an elaborate distributing 
network than there can be in a private installation, and the central 
station (which supplies a great number of varied demands) is able to 
work with larger power units and a more uniform load. It is probable 
that quite half of the electrically-driven textile factories in service 
to-day take their energy supply from central stations, and in the case of 
any mill for which electrification is proposed, one should ascertain very 
carefully the complete cost of energy obtained from private plant. 
Should this cost be lower than the rates offered by a central station 
in the district, one has still to consider carefully whether it is not worth 
while to incur the additional expenditure for the sake of the various 
advantages enumerated above. 

Choice of Motors.—This is a matter which should be left to a 
specialist. The factory owner cannot be expected to have, and need not 
have, that intimate knowledge and experience of electrical matters which 
is needed to obtain the best results from any electrical installation. 
Competent expert advice must be obtained if the most suitable plant 
is to be installed in the best manner possible, but once the equipment 
is set to work its operation and maintenance are simpler and less 
costly than in the case of the mechanical drive. 

The type of motor most commonly used in spinning mills and 

weaving sheds is the squirrel cage induction motor operating on three- 
phase alternating current supply. This is the simplest and most 
robust of all types of electric motors. It yields very steady speed, and 
is easily arranged for absolutely reliable operation in hot and humid 

atmospheres laden with dust and fly. Without going into details 
which would involve too much explanation of technical terms,* it may 
be stated definitely that there are now available electric motors and 
control gear fulfilling completely every possible requirement. This 
assertion is sweeping, but it can be Justified to the hilt. 

Group V. In^vidual Driving’.—By group driving is meant the use 
of one electric motor to drive a number of machines through lineshaft 
and belting, whereas individual driving means the provision of a motor 
for each driven machine. In the early days of electricity in textile 

* Readers wishing to study the main principles of generating plant and the 
purchase of electrical energy, electric motors, and motor selection .’ind applications, 
from the standpoint of the mechanical engineer, may be referred to Electrical 
finginearing Practice/ by J. W. Meares. 
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mills the tendency was to use a few large motors to take charge of 
sections of existing mills. In those days small motors were relatively 
costly and inefficient, and it was far easier to subdivide existing 
mechanical transmissions for electrical group driving than it would 
have been to install individual motors throughout. Even to-day existing 
conditions and lay-out of plant have considerable influence on the 
arrangement of electric drive when converting an existing mill, but 
the tendency is now undoubtedly towards the use of individual drive 
for all machines. 

As will have been gathered from earlier paragraphs on speed constancy 
and friction losses, there are strong reasons for preferring individual 
drive. Carrying group driving to its extreme by merely substituting 
for the steam engine of a mechanical mill an electric motor of equal 
power would give little or no reduction in friction losses, and no 
increase in production due to steadier speed. On the other hand, as 
smaller groups are used and individual driving is ultimately reached, 
there is greater reduction in friction and greater increase in production 
owing to the steadier speed of driven machinery. These facts are well 
shown by the following data due to J. E. Mellett:— 

Electric Drive by— Friction Loss 
Eliminated. 

Increased 
Production. 

Large groups - - - - 
Large and small groups - 
Individual and small groups - 
Individual only 

Per Cent. 
! 3 to 10 

10 to 20 
20 to 30 
30 to 40 

Per Cent. 
2 to 8 
4 to 10 
8 to 15 

10 to 20 

Motors of higher horse-power are more efficient and relatively less 
costly than smaller machines, hence individual driving, or driving in 
small groups (say two or four machines per motor), means more 
expenditure on motors, but, on the other hand, there is obtained 
maximum flexibility, maximum production, and a saving in shafts, 
hangers, pulleys, belts, and maintenance. The higher efficiency and 
lower cost of large group motors compared with small individual motors 
is soon compensated for by belt and shaft losses in group drives. 

Elimination of belting by individual drive obviates that constant 
attention to belt tightness, cleaning, and pulley alignment without 
which a belt drive soon becomes irregular, and the speed below normal. 
Backlash and variations due to belt slipping and flapping cannot be 
eliminated from mechanical drives, whether the latter comprehensive 
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or only used in group drives. Individual motors give smoother driving 
and higher mean speed than group driving, especially where there 
are heavy reciprocating parts or irregular loads. The use of group 
motors for driving mules may smooth out peak load^, but, on the other 
hand, the peak loads may synchronize with ill effects on all the machines 
in the group. The elimination of belts by individual driving leaves 
more light and air in the workroom, reduces the stirring up of dust, 
etc., and contributes to all-round cleanliness, which is specially valuable 
where silk and other fine fabrics are concerned. Any machine whic^ 
has to be shut down for long periods should certainly be driven 
individually. The quick starting and high starting torque obtainable 
by motor drive are advantageous compared with belt shifting, but it 
should be clearly understood that any desired smoothness and gradation 
of starting can be obtained by judicious choice of motor and control gear. 

Group driving saves on the first cost of the motors, but the larger the 
group the nearer we approach the disadvantages of mechanical drive, 
and the more we sacrifice the unit control possible with electric motors 
on each machine. Small groups of machines working uniformly, and 
under virtually identical conditions, may be driven advantageously by 
a single motor for each group, and group drive is quite suitable for 
bale breakers, blowing machinery, scutchers, carding engines, and 
combers, since uniform speed and clear head room are not so important 
where preparing machinery is concerned. Group driving should not, 
however, be applied to large groups of machines, or to long lineshafts. 
Individual drive may now be considered standard for the speed and 
spinning frames and looms. Individual motors need only be run when 
the machine they drive is in production ; quieter and healthier surround¬ 
ings are obtained, good lighting is facilitated, and the structure of new 
factories may be appreciably lighter if the weight of shafting and the 
pull of belts have not to be considered. 

Power Requirements.—The total horse-power of motors installed 
in all departments of an electrically-driven cotton mill is estimated to 
work out at about 27 spindles per horse-power on the average. This, 
it must be remembered, is based on the total horse-jwwer of motors 
installed. A higher value of spindles per horse-power will generally be 
obtained by dividing the number of spindles in a steam mill by the 
indicated horse-power of the engine ; a fair comparison with this figure 
may be obtained by dividing the number of spindles in an electrically- 
driven mill by the average horse-power consumed (as indicated by a 
meter in the main supply circuit). The average horse-power consumed 
is, of course, materially lower than the motor horse-power installed., 

In a recent analysis of modern practice in electric driving for textile 
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industries, Mellctt gives the fbllowing distribution for the power 
requirements of a cotton mill:—Pickers, 6 per cent. ; carding, 16 per 
cent. ; spinning and spooling, 50 per cent. ; weaving, warping, and 
slashing, 23 per tent. ; miscellaneous machinery, 5 per cent. Con¬ 
sidering various departments in turn, opening machines may be driven 
individually or in groups as preferred, motors of from 6 to 16 H.P. 
being usual; pickers may be driven individually by 5 to 10 H.P. motors, 
belt coupled to the beater shaft, or group drive may be employed if 
preferred; in the carding department small groups of machines are 
usual with motors of from 20 to 60 H. P. for each group. Drawing 
frames, slubbers, and fly frames may be driven individually by chain- 
coupled motors. Roving frames may be driven conveniently in groups 
of 2 or 4 by motors mounted on the ceiling above the frames, and 
needing only one l:>elt per frame. 

Spinning is often responsible for from 60 to 60 per cent, of the total 
po^^er consumption in cotton mills, the actual power requirements 
varying with the count spun, whether weft or warp, with the atmos¬ 
pheric conditions, and with the spindle speeds, cleanliness of machines, 

and tightness of cotton banding. When working always on one count, 
a very efficient arrangement is to drive each frame individually by a 
high speed motor direct coupled to the tin-roller shaft, the latter being 
speeded up accordingly. Wool spinning frames, and frames operated 
on varying counts, maybe belt driven from motors of 5 to 10 H.P. 
suspended from the ceiling. Group driving may be used if preferred, 
two or four frames being driven by a motor of 10 to 30 H. P. suspended 
from the ceiling, or larger groups being driven by more powerful motors 
attached to ceiling, wall, or floor. The inherent advantages of 
individual driving compared with large groups should be borne in mind. 

In weavings speed uniformity is highly important, and can best be 
obtained by driving looms individually, each by its own motor of from 
^ to 2 H.P. according to circumstances. Individual drive was first 
employed on silk, worsted, and woollen looms, and its advantages are 
undoubtedly a maximum in these cases, but it is now widely recognized 
that individual driving is a commercial proposition for cotton looms as 
well. If it is not considered that the flexibility of individual drive and 
its steadier speed are worth the additional investment involved, grotlp 
driving can of course be employed ; but the larger the group, the nearer 
one approaches to the speed irregularities of mechanical driving. Ten 
per cent, greater production and appreciably improved quality has 
been demonstrated in individually-driven compared with group-driven 

looms. Spoolers and warpers may l)e driven individually or in large og 
small groups. 
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Individual motors may be incorporated in finishing mac hints y but 
when changing over from mechanical to electrical drive, these machines 
may be driven in groups by motors of 10 to 25 H. P* The machine 
shop may be group-driven by a motor of 5 to 10 H.P., and the 
humidifier pump by a 5 to 15 H.P. motor. Slashing and sizing 
requirements are generally met by one group motor (say 10 to 30 
H.P. for 3 to 7 slashers). In conditioning yaniy electrical energy 
may be used to drive the pumps for lighting and for heating. During 
the winter months it is generally more economical to employ steam 
heat, but from spring to autumn economical and efficient service may be 
obtained from electric heaters which, in conjunction with a thermostat, 
automatically maintain constant temperature. 

In a new mill laid out for electric driving, electrically-driven centri¬ 
fugal fire pumps would be installed as a matter of course, but where 
an existing mechanically-driven mill is converted to electric driving, 
the steam-driven pumps may be retained if steam is needed for slashing 
or dyeing. On the other hand, if steam is required only for heating 
it is advisable to install electrically-driven pumps and to provide steam 
for heating from a small vertical boiler. 

In conclusion, the whole case for electric driving is summarized by 
the statement that, for equal or lower cost, it yields a greater produc¬ 
tion, of higher quality, from practically all textile machinery. 

ELECTRIC LIGHTING IN TEXTILE MILLS 

'^ood Lig^hting; Essential.—The advantages of good lighting in 
any work place admit of no argument, but their number and importance 
are greater than generally realized. Good lighting “ pays," whether 
it serves an all-night shift or is used only during evening hours and 
on dull days. A few minutes delay occasioned to a worker by in¬ 
adequate lighting will cost more than providing good illumination. 
There are special reasons why good lighting should be provided in 
textile mills. Good sight is essential, but it can be neither used nor 
retained if tlie worker is provided with inadequate illumination. 
Without good lighting it is impossible to detect imperfections with 
certainty, and impossible to find and join broken threads without delay. 
Good lighting makes for cheerful workrooms, healthy and contented 
workers, easy and effective supervision, and all-round briskness and 
efficiency. Bad lighting, dirt, inferior work, and inefficiency go 
together. There is no reason why night-shift output should be lower 
than or inferior to day output, indeed the converse has been the case 
in some mills where the artificial lighting is particularly good. For 
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a similar reason, the inferiority of winter-made goods is or should be 
a thing of the past/ 

It is estimated by experts that 25 per cent, of industrial accidents are 
attributable directly or indirectly to poor lighting, and there is incontro¬ 

vertible evidence to show that industrial accidents are most frequent 
during the darkest months of the year, and more frequent during the 
evening than during the morning and afternoon. Recent official statistics 
for the textile industry show a higher accident rate per hour by artificial 
light than by daylight, the former being higher by 76 per cent, in the 
case of accidents due to falling, and by 46 per cent, in the case of 
accidents due to all other causes. /Good lighting has undoubtedly direct 
influence on the safety of workpeople ; on their willingness and ability 
to work at maximum output ; and on the quality of product. Pro¬ 
duction is increased at least 10 per cent, by efficient lighting, and fewer 
mistakes are made in reading orders, selecting materials, and tending 

machines./ 
What Constitutes Good Lighting^.—An excellent idea of what is 

requisite to good lighting is obtainable from the official statement as to 
the usual causes of unsatisfactory lighting. According to Blue Book, 

Cd. 8ooo,* these are : (1) Too few or too weak lights. (2) Antiquated 
methods of lighting. (3) Inadequate supply insufficient engine or 
dynamo power where private plant is used). (4) Neglect of upkeep. 
(5) Inside obstruction. (6) Shadows and improper placing of lights* 
thiowing of objectionable shadows by part of the machine itself is 
especially to be guarded against. 

Illumination Required.—The unit of illumination is ihefoot’Cand/e, 
which is the illumination provided on a surface by a standard candle 
at a distance of 1 foot. For any given candle-power of lamp the 
illumination varies inversely with the square of the distance. Thus 
a lamp of 16 candle-power (c.p.) produces the same illumination at a 
distance cf 4 ft., as the standard candle does at a distance of 1 ft. 
Similarly a 64-c.p. lamp is required to produce an illumination of 1 
ft.-candle at a distance of 8 ft., and so on. Determining the effective 
candle-power of a lamp and the illumination required for a certain 
purpose is a matter for the specialist in illumination—indeed it pays 
to employ an i 11 uminating engineer to lay out any lighting installation. 
The brightness of the surface depends not only upon the foot-candles 
of incident illumination, but also upon the nature of the surface. 
That is, with equal illumination, white paper will be much brighter 
than cast iron. 

It is impractical and frequently misleading to attempt to estimate 
foot-candle values simply by viewing an illuminated surface. The 
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simplest instrument for measuring these values is a foot-candle 
meter with which foot-candles can, with a little/practice, be read 
accurately enough for ordinary purposes. 

The Departmental Committee already mentioned recommends the 
following values for minimum illumination at floor level:—Open places 
where people are employed, danger points of roads and approaches, 
0*06 ft.-candle; all parts of factories over which people pass, 0*1 ft.- 
candle; working area of factories generally, 0*25 ft.-candle. It must 
be understood that these illuminations are suggested only as minima. 
The actual illumination desirable for carrying out work is considerably 
higher according to circumstances. The saving clause in the official 
recommendations is that the illumination must everywhere be 
“adequate.” The values of illumination given in the following table 
may be taken as typical of good modern practice. 

J^esirabU Illumifiation in Foot-Candles 

Storage spaces, yards and roadways 
Passages and stairways - . . - 
Receiving, preparing, ])acking, and .ship])ing 

departments ..... 
Offices ....... 
Inspecting. 
Spinning, twisting, warping machines, etc. - 
Weaving—cotton ..... 

,, wool or silk .... 
Dyeing—cotton - - - - - 

,, wool 
Very fine work or dark materials 

Foot-Candles. 

1 to i 

\ „ 2 

2 „ 3 
3 „ 4 
5 ,, 10 or over 
2 „ 5 
3 „ 5 
4 „ 8 
3 „ 5 
2 4 -ft 

10 „ 15 

As regards the power required to yield the desired illumination, it 
may be taken that where tungsten-filament glow lamps are used to 
provide illumination over a considerable area, from 250 to 400 watts 
must be allowed per 1000 sq. ft. of working surface per foot-candle of 
illumination required. * 

When very intense illumination is required (as for fine work on dark 
materials), the general illumination of anything from 2 to 5 ft.-candles 
must be supplemented by “ local ” lamps in suitable reflectors. 

Sug’gestions for Good Llg'htillg^.—The fundamental requirements 
for good lighting are: (1) Adequacy (see preceding paragraphs). (2) 

* Example.—To provide an illumination of 3 ft.-candles over a working surface 
100 ft. by 60 ft. would require the expenditure of from (3 X 250 x 100 x 50 -r-1000) 
to (8 X 400 X 100 X 60-r-1000) watts, *./•,, from 3760 to 6000 watts. If electricity 
costs Id. per unit, Id. per 1000 watts per 1 hour, the cost of current for lighting 
would be from 3}d. to 6d. per hr. in this case* 

36 
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Reasonable constancy and uniformity of illumination over the 
working area. (3) Lamps so placed and (or) shaded that the 
source is not directly in view when the operator is working or 
looking horizontally across the room. (4) I^mps so located as 
not to cast extraneous shadows on the work. 

Quite 90 per cent, of the textile firms in this country are lit by 
electricity, many generating their own supply by means of a dynamo 
driven from one of the main steam engines, and hence the cost of the 

Poor Loom-Lighting in a Woollen Shed. Note Shadows. 

|>ower to them is almost negligible. They have, however, in most 
cases a considerable objection to increasing their lighting load 
owing to the fact that their generators are already fully loaded, and 
any extensive improvement in lighting would necessitate the installa¬ 
tion of a new dynamo, probably accompanied by additions to the 
supply cables in order to cope with the increased load. In many 
instances a power allocation of as low as 1 watt to 6 sq. ft. of floor area 
has been encountered, which makes it very evident that a considerable 
increase in the power available for lighting will be necessary in order 
to bring illumination up to a satisfactory value. 
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It should ])e noted that the B.K.S.A. standard dispersive reflector 
is a suitable unit for the great majority of textile mill lighting, and 
where no other type of unit is specified it is to be inferred that this 
will be applicable. In the case of 60 and 100 watt units, the pearl or 
opal type of lamp, which is as yet little used in the industry, seems 
to l>e the most suitable from all points of view. For larger units, 
opal or bowl-frosted lamps provble the most suitable light from the 
point of view of diffusion and freedom from glare. 

Well-lighted Weaving Shed. 

Cotton Opening and Scutching.—A daylight blue lamp is, 
however, employed in this department by one or two firms, and these 
do make the grading possible after dark. A system of general lighting 
is applicable in the majority of cases, but this should be arranged so 
that no lighting units arc located directly over the machines, so that 
there is no possibility of anything falling into them. 

As scutchers are not more than ft. in height, even narrow gang¬ 
ways between machines will receive adequate illumination from units 
about 10 ft. from the floor. 

Wool Picking; and Washing.—Raw wool is judged l>y texture, 
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impurities, and colour, and sorting is usually carried on during 
daylight. There is, however, every reason for supposing that with 
an intensity of 10 ft.-candles of colour-corrected light on the in¬ 
spection benches, sorting could be reliably carried out once the 
operatives had become accustomed to the differences between the 
artificial daylight and the genuine article. The bale-storage space 
need not be illuminated to the same intensity as the benches—3 to 5 
ft.-candles will ensure that the brightness contrast in the room is 
not excessive, while providing ample illumination for visual needs. 

Wool washing is in hot solutions, and a considerable amount of 
water vapour is evolved, so that light units should be of a totally 
enclosed vapour-proof type. Those incorporating a reflector are 
preferable, as ceiling and walls are seldom light enough to give 
useful reflection of light emitted above the horizontal. It is desirable 
to have daylight-blue lamps over the delivery ends where the dried 
wool passes to the suction trunks which convey it to the cardroom. 
An illumination of 5 ft.-candles is desirable, as any impurities which 
have escaped the washings must here be dett e ted. 

Flax Dressing.—In hand dressing no fine work is entailed, but 
sufficient illumination must be provided for the operatives to see 
how complete is the dressing of their fibres. Four foot-candles is 
adequate over the benches, and units should be arranged to ensure 
that no operative is working in his own shadow. 

In machine dressing by hackling machines, about 5 ft.-candles 
should be provided at the feeding end, where poor illumination or 
heavy shadows might easily be responsible for an accident to the boys 
who tend the mechanism which grips the bunches of fibres, 

Cardroom Lighting.—Difficulties in the form of the very low 
ceiling and small space available have been overcome by the use of 
angle reflectors. Five to eight foot-candles illumination is produced 
on the vertical plane from 60-watt pearl lamps. 

Normally, carding engines are arranged in two or more rows. The 
delivery end is the most important one from a lighting point of view. 
Any inequalities and irregularities in the sliver must be observed. 
Five foot-candle intensity over the delivery ends should be provided 
for normal cases, but some 8 ft.-candles are necessary for equal 
visibility with the dark material sometimes encountered in the wool 
industries. Roving frames may be anything up to 7 ft. in height, so 
that, except where an exceptionally high ceiling is available, a line 
of units above each gate ’* between machines is required. 

The region where good illumination is required lies between 2 ft. 
and 4 ft, from the floor level, and is partly in a horizontal and partly a 
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vertical plane, so that, assuming an available mounting height of 
11 ft., the maximum spacing for reasonable uniformity of illumination 
will be about 12 ft., which would mean placing four units over an 
average length of gate, giving an average illumination of 6 ft.- 
candles. 

Spinning.—The lighting of ring or cap spinning frames is a 
similar problem, except that in many instances the frames are not 
more than 4 to 5 ft. high, in which case, where a mounting height of 
10 ft. or over is available, an alternate gate spacing will give quite 
satisfactory lighting. This, in fact, practically amounts to a general 
lighting sy.stcm. 

Warping.—Adequate lighting for beam-warping machines calls 
for a row of units over the line of beams, each unit being located 
between two beam ends, and a further line of units, each situated on 
the V ” of the creel. Eight foot-candlc intensity is desirable on 
the beams. 

Drawing-in.—A general illumination of 6 ft.-candles, supple¬ 
mented by a 60*watt local unit in an angle reflector close to the work, 
gives good results in practice. The local unit can be moved by sliding 
the rod from which it is suspended. The intensity on the work is 
about 70 ft.-candles. 

Weaving,--Installations with no local units have been introduced 
with good results, but some \veavcrs cannot work satisfactorily 
without some local lighting as well. In cotton-weaving sheds a 
grouped system with one unit in the middle of four looms is satis¬ 
factory, and thus an economy can sometimes be effected by using 
one 200-w'att lamp instead of four 60-watt lamps, one to each loom. 
In wider looms one unit for each pair is found satisfactory. For 
jacquard damask and similar looms, local units 2 or 3 ft. above the 
work must be employed. On smaller jacquards there may be one 

unit at each end of a pair of loom fronts, sometimes without it for 
plainer work. A minimum intensity of 8 ft.-candles is desirable 
for all jacquards, as the multiplicity of warp controls renders setting¬ 
up or broken-warp mending a fine and tedious business, even under 

the best illumination. In some cases the dark materials render it 
necessary to provide a unit at each corner of the majority of the looms. 
The mounting height is 11 ft., and an intensity of 8 ft.-candles 
horizontal and 6 to 6 ft.-candles vertical is obtained from 100-watt 
units on approximately 9-ft. centres. 
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BRITISH WEIGHTS AND MEASURES 

Length 

Inches. Feet. Yards. Fathoms. Furlongs. Miles. 

1 0*0833 0*0*277 0*0139 0*000126 0*000016 
1 0*3333 0*1667 0*001515 0*000189 

3G 3 1 OTjOOO 1 0*004.545 0*000568 
72 6 2 1 0 000091 0*001136 

7920 C60 220 110 1 0*125000 

Surface 

Inches. Feet. Yards. Poles. Roods. Acre. 

1 0*0069444 0*0(J07716 0*0000255 0*00000064 0*00000016 
144 1 Olllllll 01X):i673l 0*00(XW18 0*000023 

1*29(5 9 i 1 0*0330579 011008264 0*0002006 
39*204 2721 m 1 0*0*25 0*00626 

1568160 10890 1210 1 40 1 0*26 
6272640 43560 4840 IW 4 1 1 

Surface (Surveyors) 

Links. Poles. Chains. Roods. 1 Acre. Sq. Metres. 

1 0*0016 0*0(XU 0*00004 ODOOOl 0D4046 
625 1 01)625 01X25 0'00025 26*292 

lOCXXj 16 1 0*4 0-1 404*6782 
25000 40 2*5 1 0*25 1011*696 

100000 1#50 1 4 i 1 404678*2 

Capacity Weight (Troy) 

Cubic 
Inches. 

Cubic 
Feet. 

Cubic 
Yards. 

Grains. Dwt. Ounces. Lbs. 

1 
24 

4«0 
5760 

01)4166(57 
1 

20 
240 

0*0020833 
0*05 

1 
12 

0*0001787 
0*0041666 
0*0683333 j 

■ 

1 
1728 

46656 

0*0005788 
1 1 

27 

0D0000214 
0*0370370 

1 

Weight (Avoirdupois) 

Dtmms. Ounces. Lbs. (Quarters. Cwt. Ton. 

1 0*0625 OD080063 0*0000849 0*00000174 
16 1 0D626 0*0022321 01)00558 0*00002790 

256 16 1 0*0089285 0'00044643 
7168 448 28 1 0*26 0*0125 

28672 1792 112 4 1 0*5 
578440 35840 2240 80 20 1 

.^ 
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EQUIVALENTS OF IMPERIAL AND METRIC 
WEIGHTS AND MEASURES 

Imperial Metric 

1 Inch 
1 Foot 
lYard • 
1 Fathom 
1 Pole - 
1 Chain - 
1 Furlong 
1 Mila - 

Linear Measure 

=5 25*400 Millimetres. 
O-.mSO Metre. 

» 0'914399 Metre. 
1*8288 Metres. 

= 6*0292 „ 
20*1168 „ 

=--201*168 
= 1*6093 Kilometres. 

1 Millimetre (mm.) 
*n.) - = 

1 Ccntimetre(,?,ftm.) = 
1 Decimetre m.) = 

1 Metre (m.) - = 

1 Uekametre(10 m.)- 
1 Kilometre{10<K)m.)-': 

0*03937 In. 
0*3937 „ 
3*937 „ 

(39*37011310. 
3*280843 Ft. 

( lD986143Ydi. 
10*936 Yds. 
0*62137 Mile. 

1 Sq. Inch 
1 Sq. Foot 
1 Sq. Yard 
1 Rood 
1 Acre 
1 Sq. Mile 

Square Measure 

= 6*4516 Sq. Centimetres. 
=5 9-2903 Sq. Decimetres. 
= 0*836126 Sq. Metre. 
- 10*117 Arcs. 
— 0*40468 Hectare, 
= 259*000 Hectares. 

1 Square Centimetre 
1 Sq. Decimetre 

1 Sq. Metre- 

1 ,\re - 
1 Hectare • 

0*15500 Sq. In. 
I5*r)00 „ 

_ f 10*7639 Sq. Ft. 
' \ 1 *1960 Sq. Yds. 
= 119*60 „ 
= 2*4711 Acres. 

Cubic Measurement 

1 Culnc Inch= 16*387 Cub. Centimetres. 
1 Cub. Foot = 0*0*28317 ('ubic Metre. 
1 Cub. Yard = 0*764653 „ 

1 Cubic Centimetre = 
1 ( ubicDecimetre! 

(c.d.) . / 

1 Cubic Metre - =- 

0*0610 Cub. In, 

61*024 „ 

35*3148 Cub. Ft. 
1*307954 „ Yds. 

1 Pint . 
1 Quart - 
1 Gallon ' 

Measure of Capacity 

0*668 Litre. 
1*136 Litres, 
4*540^ Litres. 

1 Centilitre(i 0*0710 Gill. 
1 Decilitre Lo )“ 0*170 Pint. 
1 Litre - - = 1*78900 PinU. 

Weight 

Avoirdupois. 

1 Grain - *= 
1 Dram - =« 
1 Oz. - w 
lLb.(7000 „ 

Grains) 
1 Hundred* 

weight 

1 Ton • « 

1 Gr. (Troy) « 
I Troy 0«. « 

0*0648 Gram. 
1*772 Grams. 

28*350 „ 

0*49809248 KUogram. 
I 60*80 Kilogram. 
' 0*6080 Quintal. 

1*0160 Tonnes, or 1016 
Kilograms. 

0*0648 Gram. 
31*1085 Gtsms, 

1 Milligram (’,,^oK-)= 
1 Centigram (lAo g.) = 
1 Gram (1 g.) 

1 KUogram } 
aooog.) f 

1 Quintal (100 kg.) 
1 Tonne (1000 „) 

1 Gram (I g.) 

=1 

Avoirdupois. 

0*015 Grain. 
0*164 ., 

15*432 Grains. 
2^046288 Lba. 

or 15482*8584 
Grains. 

1*968 Cwt. 
0*9842 Ton. 
0*03215 O*. 

Troy. 
15*432 Gnunv 
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BRITISH WEIGHTS AND METRIC EQUIVALENTS 

Lbs. Kilos, Lbs, Kilos, Cwt, Kilos. 

1 0-4536 67 25*8548 1 50*802 
2 0-9072 1 58 26*3084 2 101*606 
3 1-3608 59 267620 3 162*407 
4 1-8144 tJO 27*2160 4 203*210 
5 2-2680 01 27*6692 6 254*012 
6 2*7216 02 2812*>8 6 304*814 
7 3-1751 03 ‘28*5763 7 355-617 
8 3*6287 1 ^ ‘29-0299 8 406*419 
9 4*0823 ; 65 29-48:15 9 457*221 

10 4-5359 1 tiO 2<)-937l 10 508*023 
11 4-9895 ; 07 30-3907 1 558*826 
12 5-4431 i 68 30-8443 12 609-629 
13 5-8967 69 31-2979 I 13 660-431 
14 6*3503 

1 :U-7515 i 1^ 711*283 
15 6-sail) 71 32-2051 I 15 762*036 
16 7*257:1 72 32-6587 1 16 812*838 
17 7*7111 73 33-1123 1 17 863*640 
18 8*1647 74 33-5659 ! 18 914*443 
19 8-618:i < 34-0195 19 965*245 
20 9*0719 7i> 34-4731 20 1016-048 
21 9*5254 1 :14-9*266 21 3066*85 
22 9*97iK) 78 35-3802 *22 1117*66 
23 10*4320 1 79 35 8338 < 23 1168*45 
24 10*8802 ! 8f) 30-2874 ‘24 1219*26 
25 11*3398 81 :Ki-7410 1 "5 1270*06 
26 11*7934 i 82 :7-1940 26 1320*86 
27 12*2470 1 Hii 37-6482 27 1371*66 
28 127000 I 84 38-1018 1 28 1422*47 
29 13*1642 85 38-5654 [ 29 1473*27 
;« ' 13*6078 SO 39 0090 :io 1524*07 
31 14*0014 87 39-4020 :ii 1574 87 
32 i 14*5160 88 39-9102 32 1625*68 
33 , 14*9686 89 40-3698 33 1676*48 
34 1 15*4222 90 40-82:14 34 1727*28 
85 1 15*8757 91 41-2769 35 1778*08 
36 , 16*3293 92 41-7305 36 1828*89 
37 167829 93 42-1841 37 1879*69 
38 17*2365 94 42-6377 38 1930*49 
39 17*6901 95 43-0913 39 1981*29 
40 ' 18*1437 96 43-5449 40 2032*09 
41 18*6C73 97 43-9985 41 2082*90 
42 19*0509 98 44*4521 42 213370 
48 19*5045 99 44*9067 43 2184*60 
44 1 19-9681 100 45-3593 44 2236*30 
45 ! 20*4117 101 45*8129 45 2286*11 
46 20*8653 102 46-2665 46 2336*91 
47 20*8189 103 46-7201 47 2387*71 
48 ; 217726 104 1 47*1737 48 2438*61 
49 22*2260 106 ! 47*6272 49 2489*82 
60 22*6796 106 1 48*0808 50 2640*12 
51 23*1332 107 48*5344 51 2600*92 
62 23*5868 108 ! 48*9880 52 2641*72 
53 24*0404 109 1 49*4416 53 , 2692*63 
54 24*4940 110 1 49*8932 64 2743*88 
55 24*9476 111 50*3488 56 1 2704*18 
56 26*4012 112 60*8024 66 2844*98 
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METRIC WEIGHTS AND BRITISH EQUIVALENTS 
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METRICAL AND BRITISH CONVERSION TARLES 

Metrical to British. 

Litres to Fluid Ounces. Litres to Pints. Litres to Gallons. 

1= 35-21546vS j 
2=: 70*430936 
3=105*646404 
4 = 140*861872 
5=176*077340 
6=211 •292808 
7 =246-508276 
8=281*723744 
9=310-939212 

1= 1*7607734 
2 = 3*5215468 
3 = 5*2823202 
4 = 7*0430936 
:>= 8*8038670 
6 = 10*5646404 
7 = 12*3254138 
8 = 14*0861872 
9=15*8469606 

1=0*22009668 
2 = 0*44019336 
3 = 0*66029004 
4 = 0*88088672 
5 = 1*10048340 
6=1*3*2068008 
7=1*64067676 
8=1*76077344 
9=1*98087012 

British to Metrical. 

Fluid Ounces to Cubic 
Centimetres. 

Pints to Litres. Gallons to Litres. 

1= 28*396612 
2= 56*793224 
3 = 85*189856 
4^=113*586448 
5=141*983060 
6=170*379672 
7 = 198*776284 
8 = 227 172896 
9= 255*569608 

1=0*567932 
2=1*136864 
3 = 1*703796 
4=2*271728 
5 = 2*839660 
6 = 3*407692 
7 = 3*975524 
8 = 4*543456 
9 = 5*111388 

1= 4*543458 
2 = 9*086916 
3= 13*630374 
4=18*173832 
5 = 22*717290 
6 = 27*270748 
7 = 31*804206 
8 = 36*347664 
9 = 40*891122 

Metrical to British. 

Grammes to 
Grains. 

Kilogrammes to 
Ounces. 

Kilogrammes to 
Pounds. 

1= 15*4323488 
2= 30*8646976 
8^== 46*2970464 
4= 61*7293952 
5= 77*1617440 
6= 92*5940928 
7=108-0264416 
8=128*4587904 
9=138-8911392 

1= 35*27394 
2 = 70*54788 
3=105*82182 
4=141*09576 
5 = 176*36970 
6 =211*64364 
7 = 246*91758 
8 =282-19152 
9=317-46546 

1= 2*20462 
2 = 4*40924 
3= 6*61886 
4= 8*81848 
6 = 11*02310 
6=13*22772 
7 = 15*48234 
8=17^3696 
9=19-84158 
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Metrical and British CoiiTersioii 

British to Metrical 

Grains to Grammes.. Ounces lo Grammes. 
Pounds to 

Kilogrammes. 

1 =0 0647989 
2 = 0*1295978 
3=0*1943967 
4 = 0 2591956 
5 = 0-3239945 
6 =0*3887934 
7 = 0*45359*23 1 
8=0*5183912 
9 = 0*5831901 

1= 28*34954 
2 = 56*69908 
3 = 85*04862 
4 = 113*39816 
5 = 141*74770 
6 = 170*09724 
7 = 198*44678 
8 = 226*79632 
9 = 255*14586 

1=0*45359265 
2 = 0 90718530 
3 = 1*36077795 
4 = 1*81437060 
5 = 2*26796325 
6 =2 72155590 
7 = 3*17514855 
8 = 3*62874120 
9 = 4*08*>33385 

Metric AL to British 

Square Centimetres to 
Square Inches. 

Square Metres to | 
Square Feet. j 

Square Metres to 
Square Yards. 

1=0*1550059 
2=0*3100118 
3=0*4650177 
4 =0*6200236 
5 = 0*7750296 
6 =0*9300355 
7 = 1*0850414 
8 = 1*2400473 
9=1*3950532 

1 = 10*7642993 
2 = 21*5285987 
3=32*2928980 
4 = 43 0571974 
5 = 53 8214967 
6--64-5867960 
7 = 75*3500954 
8 = 86*1143947 
9 = 96-8786941 

1= 1 1960333 
2 = 2-3920665 
3 = 3 5880908 
4= 4 7841330 
.>= 5 9801663 
6= 7 1761995 
7 = 8 3722328 
8 = 9-5682631 
9=10*7642993 

1 
British to Metrical j 

Square Inches to 
Square Centimetres. 

Square Feet to 
Square Metres. 

Square Yards to 
Square Metres. 

1= 6*451367 
2 = 12*902734 
3=19*354101 
4=25*805468 
5 = 32*256835 
6 = 38*708202 
7 = 45*159569 
8 = 51*610936 
9=58*062303 

1 =0-0928997 
2 =0*1857994 
3 =0*2786990 
4=0*3715987 
5 =0*4644984 
6 =0*5573981 
7 =0*6502977 
8=0*7431974 
9=0*8360971 

1=0*8360972 
2=1*6721943 
3 = 2*5082918 
4 = 3 3443887 
5 = 4*1804858 
6=5*0165829 
7=5 8526801 
8=6*6837773 
9=^7*5248744 
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MENSURATION OF SURFACES AND SOLIDS 

The circumference of a circle = diameter x ^ (or 3T416); area ol 
circle = square of the diameter x 0*7854. 

Area of sector of circle = length of arc x J radius. 
Area of segment of circle = area of sector less area of triangle. 
The area of a square, rhombus or rhomboid = base x height. 
The area of a triangle = J base x perpendicular height. 
Area of equilateral triangle=square of side x 0*433. 
Area of trapezium = ^ sum of two parallel sides x height. 
Area of any right-lined figure of four or more unequal sides is found 

by dividing it into triangles, finding area of each and adding together. 
For any regular polygon, inscribe a circle ; then ^ radius of that 

circle x length of one side x number of sides = area. 
The area of a parabola = base x height x §. 
The area of an ellipse = long axis x short axis x 0*7854. 
Surface and cubic content of prism or cylinder—1st (area of two 

ends) + (length x perimeter) = surface ; 2nd, area of base x height = 
content. 

For a cone or pyramid—1st, ^ (slant height x perimeter of base)-H 
area of base surface = surface ; 2nd, ^ (area of base x perpendicular 
height) = content. 

For a cube or parallelepipedon—1st, sum of areas of all the sides = 
surface ; 2nd, length x breadth x depth = content. 

For a sphere—1st, square of diameter x 3*1416 = surface ; 2nd, cube 
of diameter x 0*5236 = content. 

Volume of hexagonal prism = square of side x 2*598 x height. 
Volume of ring (circular section) = mean diameter of ring x 2*47 x 

square of diameter of section. 
Side of square of area equal circle = diameter x 0*8862. 
Diameter of circle equal in area to square = side x 1*1284. 
Side of square inscribed in circle = diameter of circle x 0*707. 
Diameter of circle circumscribing square = side of square x 1*414» 

CONVERSION FACTORS 

1 pound (Troy) - - - = 1*2153 pound (Avoirdupois), 
1 pound (Avoirdupois) - =0*8228 pound (Troy). 
1 ton .... =0*000447 pound (Avoirdupois). 
1 square foot - - • =0*00694 square inch. 
1 cubic foot - - - =0*(X)0579 cubic inch. 

1 pound per square inch - =0*0703 kilos per square centimetre, 
1 kilo per square centimetre =14*223 pounds f^/er square inch. 
1 pound per cubic inch - =27*679 grammes per cubic centimetre. 
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Conversion Factors—continued 
1 kilo per cubic centimetre =36-127 pounds per cubic inch. 
1 pound |>er cubic foot 
1 kilo per cubic metre 

1 grain per gallon 
1 gramme |>er litre 
1 gramme per cubiccentimetre 

1 pound p)cr gallon 
1 kilo per litre ' 

= 16*018 kilos per cubic metre. 
=0*0624 pound per cubic foot. 

=0*01426 gramme per litre. 
= 70*12 grains per gallon. 
= 10*022 pK)unds per gallon. 
= 0*09983 kilo per litre. 
= 10*438 pounds per gallon. 

1 grain per inch - 

it *> * “ 

1 gramme per centimetre 

it it 

1 dwt. per yard - 
1 gramme per metre - 
1 pound per inch 
I gramme per centimetre 
1 pound per foot 

»» »» * 

1 grain per inch 
1 pound per yard 

»> >» 
1 kilo per metre 

»» »> 

I oz. per st^uare yard - 
1 grain per square metre 

= 0*0255 gramme per centimetre. 
= 0*00514 pound per yard. 
= 39*198 grains per inch. 
=0*2016 pound per yard. 

= 1 *7 grammes per metre. 
=0*5878 dwt. per yard. 
= 178*579 grammes per centimetre. 
=0*005599 pound per inch. 
= 583*33 grains per inch. 
= 14*8816 grammes per centimetre. 
= 0*001714 pound per foot. 
= 194*444 grains per inch. 
= 4 *96054 grammes per centimetre. 
= 391*983 grains per inch. 
=2*016 pounds per yard. 
= 33*905 grammes per square metre. 
= 0*02949 oz. per square yard. 

1 penny per foot 

1 cent per metre 
1 penny per yard 
1 franc per metre 

)» j > 

)* a 
1 mark per metre 

it it 

a a 

1 penny per square yard 
1 cent per square metre 
1 penny per ounce 

>> it 

= 1'70 francs per metre. 
=0*28 mark per metre. 
= 2*03 cents per foot. 
— 0-4508 penny per yard. 
— 2-218 cents per metre. 
= 1-767 pence per yard. 
= 1-63 marks per metre. 
= 1-19 cents per foot. 
= 3-57 pence per foot. 
= 6-07 francs per metre. 
= 7-26 cents per foot. 
= 2-428 cents per square metre. 
=0*4118 penny per square yard. 
= 18*26 francs per kilo. 
=3*00 marks per kilo. 
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CoaFersion Vtxianr-cimtiHMed 

1 shilling per pound 

•» 

>« >> 
1 franc per kilo 

>• >> 
1 mark per kilo 

>> >» 
>> M 

1 shilling per ton 

>» > j 

1 franc per metric ton 

J > ' J 

1 mark per metric ton 

I» ’» 

>» > > 
1 penny per gallon 

>» > j 
1 shilling per gallon 

II 11 

= 13*7 francs per kilo. 

= 2*26 marks per kilo. 
= 1-52 cents per ounce. 
=0 073 shilling per pound. 
=0*163 mane per kilo. 
= 1*76 cents per pound. 
-=0*444 shilling per pound. 
= 6*20 francs per kilo. 
=0*675 cent per ounce. 
=6*21 francs per metric ton. 
= 1*005 marks per metric ton, 
=0*243 dollar per ton. 
= 0*162 shilling per ton. 
= 6*163 mark per metric ton. 
=0*04 dollar per ton. 
= 0*994 shilling per ton. 
-=6*20 francs per metric ton. 
= 0*242 dollar per ton. 
= 1*687 cents per U.S. gallon. 
=0*114 franc per litre. 
-0*2025 dollar j)er U.S. gallon. 
= 1*37 francs per litre. 

DECIMAL EQUIVALENTS OF FRACTIONS 

Fractions. Deci¬ 
mals. Fractions. Deci¬ 

mals. Fractions. 
Deci¬ 
mals. Fractions. Deci¬ 

mals, 

ISi •016625 17-64 •266685 33-64 •515625 40-64 •765625 
9-32 •28125 17-32 •53125 25-32 •78126 

364 •046876 19-64 •296875 :i5-64 •646875 51-64 •796876 
116 0625 -5-16 3125 9 16 •6625 13-16 •8125 

5^ *078125 21-64 •328126 37-64 •678126 58-64 •828125 
3'32 11-32 •34376 19-32 •59375 27-32 •84876 

7-64 •109376 23-64 •369876 :i9-64 55-64 •869876 
1-8 •125 3^ ^5 5-8 •625 7-8 •876 

9-64 *140626 25-64 •390625 41-64 •640626 67-64 •800625 
5-S2 ^*15625 13-32 21-;i2 •06626 29-32 •90626 

11-64 •171875 27-64 •421875 43-64 •671875 69-64 •921876 
3-16 •1876 7*16 ■4876 11-16 •6876 15-16 •9676 

13 64 •203125 29-64 *463125 45-61 •703126 61-64 •958126 
7-» •21876 16-32 •46876 23-32 •71876 81-32 *06875 

16-64 *834876 31-64 '484376 47-64 •784875 63-64 j i’fl64S76 
1'4 •25 1-2 

!_ 
'5 3^ •76 

h 1 1-0 
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RECENT TEXTILE INVENTIONS 

On different occasions we have been requested by readers to compile 

a list of the most notable inventions of each year. Such a task is 
hedged with many difficulties. Patents vary greatly. Some are 

simple and some are extraordinarily complicated. Very raanjr arc 

abandoned; and many undergo extended practical trials before they 

arc introduced to the public. Nearly all which attain a practical 

measure of success, or a promise of same, come before our notice, 
and we have therefore compiled a list of current textile inventions 

from the pages of the Textile Manufiuiurer. The list has been 

divided into five sections—spinning; winding, warping, and reeling; 
weaving; dyeing, drying, and finishing; and miscellaneous—and 

entries arc given in the order of date. The list extends from November 

1929 up to October 1030. At the end of each reference we give the 
page number and date of the issue of the Textile Manufacturer in 

which a full description appears, and if further information is 

required in respect of any machine or appliance, it can be obtained 

on reque.st from the maker. 

SPINNING PROCESSES AND APPLIANCES 

Cotton Opening Machinery Control. - platt brothers Sc co. 

LTD., OLDHAM .—The trend of development in cotton opening, 

cleaning, and blending machinery is towards greater effectiveness in 

opening and cleaning, with more gentle treatment—as by less beating 
—and greater regularity. Developments in these particulars are 

leading to the possibility in some cases of single ranges of machines 

making laps to go direct to the card. More cotton of outside 

growths is being used, and even apart from this high density 

bales come forward more frequently. As regards regularity, a 

timing motion has been applied to the full range, which is considered 

in three groups which are automatically started and stopped in 

sequence. The arrangement avoids the irregularity previously 

caused by excess material accumulating on the cages of the lap 

forming part during and after stoppage for doffing. An example of a 

full sequence of machines for laps to go direct to the card is: creeper 

lattice, hopper bale opener, patent hopper opener, hopper feeder, 

patent lattice feeder with Shirley cage, Crighton opener, grid dust 
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trunk, patent condenser, hopper feeder with patent reserve feed box, 
patent double cylinder opener with lap forming part. Production 
is 350 to 400 lbs. per hour. {T,M..July 1930,/. 251.) 

“ One-Process Cotton Opening and Cleaning.—lord 

BROTHERS & CO. (incorporated in Brooks & Doxey Ltd., Manchester). 
—The “ one-process system of cotton opening and cleaning 

machinery reduces labour cost by avoiding the necessity for operativqj^ 

attention at any point by the introduction of automatic control, 
in the present case either by the customary swing-board motions, or 
by an improved type of electro-magnetic system. A main feature 

of a range proposed for one-process lapping is that a single initial 

combination, e.g., bale opener, hopper feeder, patent opener and 
cleaner, double Crighton opener, delivers by Vibro-pneumatic dust 

trunks automatically to two hoppers feeding two single-beater 

scutchers. {T.M., Oct. 193(>,/. 365.) 

A New Model Bale Opener,—tweedales & smalleys (1920) 
LTD., CASTLETON.—A new improved model, the No. 3 bale opener, 

has a lower inclination of lattice, bigger cotton chamber, higher 

delivery end, and an evencr lattice is fitted as standard instead of 
an evencr roller, together with other alterations in constructional 
details and dimensions. (T.M.. Oct. 1930,/. 366.) 

Spiked Cylinder Hopper Bale Opener.—Howard & bullough 

LTD., ACCRINGTON.—A new No. 8 hopper bale opener designed for 
dealing with very hard matted bales has two spiked ull-metal barrels 

instead of the usual inclined spiked lattice. The lower 12-in. 

diameter roller has a surface speed of about 110 ft. per min. and 

delivers to a 27-in. diameter roller of .surface speed 81 ft. per min. 

(T.M.. Oct. 1930,/. 371.) 
The Shirley High-Speed Dust Cage.-PLATT brothers & 

CO. LTD., and HOWARD & BULLOUGH LTD.—For extracting dust from 

cotton, giving healthier atmo.sphcric conditions in the card-room 

and a cleaner and brighter yam, a perforated cage having a speed 

of about 100 r.p.m. is combined with of)ening and scutching machines. 

A light film of cotton is deposited on the cage by suction, and drawn 

off with a fresh supply of clean air. {T.M..July 1930,/. 261.) 

Shedding and Opening Machine.—p. & c. garnett ltd., 

CLECKHFATON.—A machine for shredding and opening wastes, 

l^agging, clippings, etc., comprises feed rollers, licker-in covered 

with pinned lags and fitted with clearer roller, under licker-in and 

under worker, all covered with strong Garnett wire. The cylinder 
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is clothed with cast-steel Garnett wire with five workers, undergrate, 
and plain roller under the cylinder. The doffer has staple teeth or 

Garnett wire. Taking-off is by strong comb or small diameter rollers. 

{TM'.Jan, 1930, 19.) 
Hopper Feed to Self-Acting Willow.—BROOKS & doxey (1920) 

LTD., WEST GORTON, MANCHESTER.—The attachment of a hopper 
feeder to a self-acting willow avoids the necessity for hand feeding 

of willows and allows a more even feed. At the delivery, part of the 

hopper material accumulates in a reserve box, surplus being returned. 
The delivery roller is operated intermittently from the willow. 

(T,M.,Jan. m0,p, 17.) 

Ramsdell Automatic Doffing of Laps on Cotton Openers 
and Scutchers.—Mechanism for automatically doffing the laps on 
cotton openers and scutchers, without stopping the machine, has 

been designed by the H. & B. American Machine Co. The arrange¬ 

ment reduces the labour required, and leads to better regularity, 

higher production, and less strain on the machines. {T.M., Aug^ 

IdZO.p. 292.) 
Improved Mixed Carding Engine.—dobson & barlow ltd., 

BOLTON. —A carding engine, which has two pairs of rollers and 
strippers and 7o revolving flats, is used on low-grade cottons, mixtures, 

and wastes. The rollers and strippers have metallic card clothing 

so that grinding and stripping of those rollers is unnecessary. 

{TM., Sept, 1930,/. 329.) 
Wool Opening, Cleaning, and Blending.—the textile 

CONVEYOR CO. LTD., BRADFORD.—A machine for opening, cleaning, 

and mixing wool and other fibres has a constant feed and delivery, 

instead of the usual intermittent and irregular motion. 

Dec, 1929,/. 432.) 
Motor Chain Drive of Flat Cards.-Howard & bullough 

LTD., ACCRINGTON.—Alterations of drive are necessary in flat cards 
for the periodical stripping and grinding, and require special 

consideration in fitting the card with individual motor drive. In 

tliis arrangement the motor can be reversed in direction of rotation, 

and is coupled by a centrifugal clutch to a chain drive, and there 

is a clutch on the cylinder shaft. The arrangement gives con¬ 

venient control of .speeds, directions, and starting-up, and a narrower 

machine. (T’.vl/., Nov, 1929,/. 392.) 
Card Cylinder Undercasings.—platt brothers & co. ltd., 

OLDHAM.—A new arrangement of card cylinder undercasing joint 
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connects the two segments by a combined overlap and knuckle 
joint! Both sides are also supported by adjusting brackets. A 

perfect hinge without gap or possibility of getting out of order is 

thus obtained. May 1930,/. 175.) 

Shirley Cotton Flat Card.—platt brothers & co. ltd., 
OLDHAM.—A card which has been exhaustively tested to indicate that 

similar results are obtained has only 48 flats instead of 106. The 

taker-in is placed well above the horizontal line of the main cylinder, 

and diameters of cylinder and doflfer arc only 40 and 20 in. The 
whole machine is smaller and more compact. (T.M., Feb, 1930, 

/.60.) 
Anti-ballooning on Flyer Frames.—dobson & barlow ltd., 

BOLTON.—On cotton flyer frames the roving is carried round, and 
thus vibrated as the hole in the side of the flyer rotates. By fitting 

a pin horizontally and centrally through the flyer top the roving 

is guided always on the central axis and uneven stretching is avoided. 
{TM.July 1930,/. 256.) 

Primus '' Worsted Drawing Machinery.—prince, smith, 

A SON LTD., KEIGHLEY.—A redesigned range of drawing boxes, 
finisher^, reducers, and rovers incorporates many detail improvements 

as regards frames, safety guards, drive, and change gear. The 

carrier rollers are driven by sprocket wheels from sliding chains. 

Grease-gun lubrication is adopted for low front rollers. Drawing 
boxes have a safety spindle top bracket. Front rollers on finishers, 

reducers, and rovers are drawn together by adaptable spring pressure, 

and upper half or full bearings may be provided above the flyers. 

(T.M.,MayVm,p. 173.) 

Improvements on Worsted Spinning and Drawing Frames. 
—HALL & STELLS LTD., KEIGHLEY.—The “ Eclipse spindle is 

fitted with self-lubricating footstep bearing, internaediatc ball¬ 
bearing, and top patent ball-bearing steadier. These save power 

and lubricating attention and increase speeds. A simple “ Con¬ 

stant ” oiler mechanically lubricates low front rollers. Additional 

diagonal fluting on rollers allows less weighting, and results in more 
even draught, particularly with cross-bred and long wools. ( T.M,^ 

June\^,p, 211.) 

IntersecUng Gill Boxes.—hall & stells ltd., keighley.— 
Intersecting gill boxes are of special interest in the use of tops includ¬ 
ing shtnrter fibres, in which at present there is much experimenting. 
The intersecting gill boxes are now being made on the Bradford 
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type of frame. Special cleaners are fitted, and the whole of the upper 
portion of the heads can be lifted on strong hinges. 

A Special Cap Spinning Frame.—hall & stells ltd., 

KEIGHLEY.—A special cap spinning frame is suitable for dry-combed, 

fine, short wools al)out 30*s to 80's worsted to compete with mule- 
spun yams. The roller stand is at an angle of 47J®, and has five 

rows of fluted bottom rollers. The spindles are tape driven. (T.Af.* 

May 1930,/. 170.) 

Hartman Combined Drafting Ring Frame.—In addition to 
the elimination of one or more flyer frame process by u.sing high 
drafting, it has also been recently suggested that two or even one 

process of drawing is sufficient. A further alternative has been 
proposed in using draw ing frame sliver directly in a special ring frame 
having two sets of drawing rollers combined, the second with Casa- 

blancas high draft. A draft up to 200 is thereby obtained. The 

drawing frame sliver is condensed between “ rubbing leathers, 
and formed into cross-w'ound packages for the ring frame creel. 

{T.M., Feb. 1930,/. 64.) 

Mule Roller-Delivery Motion.—asa i ees & co. ltd., oldham. 

—The click wheel used to give a small delivery, whilst twisting 
at the head is modified so that when running free for normal 

work the six pawls used are kept clear by their own centrifugal 

force. The arrangement gives better accuracy and less wear, and 

the arrangement can be more easily removed. {T.M.. Mar. 

1930,/. 101.) 
Riley Ring Spinning Frame.—A ring frame spinning a mule* 

wound type of cop on a bare spindle uses a “ bar ” traveller 

hinged with a stop so that it can lie against the ring but can 
only approach the centre at a certain distance. [T.MJuly 1930, 

/. 253.) 
High-Speed Rayon Spinning Spindles.—dobson & barlow 

LTD., BOLTON.—Higher spindle speeds of rayon spinning-pots 

may allow corresponding higher production, particularly with 

cuprammonium and acetate and higher twisted viscose yams. 

A new design of spindle and motor renders practicable speeds 

of 8000 to 10,000 r.p.m. 1930, /. 23.) 

Processing Viscose after Spinning.—A tendency in rayon, 

manufacture is*to wash, desulphurise, bleach, soak, dye, and dry in 
package form, and without reeling the cakes or bobbins of apim 
yam intp skeins. {T.M., April and/a/v 1930,/. 269.) 



5o6 the textile manufacturer year book 

WINDING, WARPING, REELING, ETC. 

“ J. S. High-speed Cone Drum Winder—Joseph stubbs 

LTD., ANCOATS, MANCHESTER.—The ‘‘J. S.” higli-specd cone 

winder builds a cone of increasing taper with saucer-shaped convex 

base and concave nose, with ‘‘ open wind without figuring. The 
traverse is individual, and each drum is fitted with a stop motion. 
The speed is up to about 600 vds. per min. (T’.J/., Mar. 1930, 

A 97.) 

Schlafhorst Rayon Winding Machine.—n. ostheide. little 

NEVILLE STREET, LEEDS.—The VV.K. frame uses a double-.spring 

spindle which is not taken out of the machine. The T-pattem 

splicer l)obbin winder varies the speed according to the winding on 

diameter of the bobbin and the drive is positive. (T.M., April 1930, 

p, 134.) 

High-Speed Winding and Warping.—tiio.mas holt ltd., 

ROCHDALE.—One method of high-speed winding and warping uses 
the M. or M.2 Foster increasing-taper cone winder with a suitable 

beaming creel single or magazine. An alternative system uses 

bottle bobbins, and in the beaming frame the central bank of the 

creel may be withdrawn and another with a new set substituted, or 
a V-shaped magazine creel may be used. The tension is taken oT 

the beam whilst running, being used only in stopping and starting. 

{T.M.,Jan, 1930,/. 20.) 
Conical Drum Winder for Jute, etc.—r. rroadbent & son 

ltd., stalybridge.—A conical drum winder is designed for large 

packages 12 in. long, and carrying 18 to 20 lbs. of jute or similar 

yam. 
I. T. Cone Dnun Winder.—r. broadbent & son ltd., staly¬ 

bridge.—A cone drum winder winds cones with increasing taper, a 

patent spool carriage altering the inclination as the package builds 
up with greater incline under the influence of the eccentricity of the 
cam. 

Rayon Winding and Warping.—universal winding co., 

saville street, oxford road, MANCHESTER.—There is stated 
to be a growing practice of winding direct from hank to 

cones and pirns on No. 50 and No. 90 “ Leesona machines. 

Cones are also being used as an endless rayon warping supply 
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in a magazine creel as in cotton beaming. {T.M.f Feb. 1930» 
p. 57.) 

Rail Weavers’ Knotter.—mellor, bromley, & co. ltd., 

LEICESTER.—The Boyce weavers’ knotter has been adapted to a 

carriage fitted with ball bearings to run on a rail attached to a wind¬ 

ing frame. May 1930,/. 174.) 

Improved Bobbins.—wilson & co. (barnsley) ltd., barnsley. 

—A new type of shield for bobbin tips and bases has a locking 

arrangement in which the internal edge is embedded in the wood 
and combined with external corrugations. {T.M., Dec. 1929, 

p. 430.) 
“ L Drive No. 5 Winding Machine.™universal winding 

CO., MANCHESTER.—A slow-start mechanism, particularly useful 

in winding rayon direct from hanks, comprises a belt which is 

brought into driving contact with any of the spindle pulleys by an 

auxiliar}’ pulley operated in conjunction with the starting handle, 

(r.il/., Oct. 1930,/. 367.) 

Mechanical Yarn Inspection.—universal winding co., 

MANCHESTER.—The “ Lecsona ” gate slub catcher consists of right 

and left hand blades pivoted between the projecting ears of a slub 
catch holder. It can be adjusted. This and other mechanical 

inspection improves the quality and allows increased production 

at later processes. (T.M.y Aug. 1930,/. 289.) 
A Selvedge Bobbin Warping Machine.—harrison patent 

MACHINE CO. LTD., MANCHESTER.—Better control of selvedges is 

obtained when the yarn is separately wound, and a convenient simple 
machine for winding two selvedge bobbins has been designed. 

{T.M., Aug. 1930,/. 291.) 

Hank Measuring Stop Motion for Rayon Reel.—dobson & 

BARLOW LTD., BOLTON.—A hank-length measuring motion eliminates 

the necessity of changing wheels. The reel is stopped when a spring 

plunger enters a slot in the rim of a compound disc. By altering 

the position of the discs, slots in each coincide at places which repre¬ 

sent different lengths. {T.M., Sept. 1930,/. 33.) 
Rayon Sizing Temperature Control.—textile accessories 

LTD., 22 parsonage, MANCHESTER.—The Johnson ” rayon warp 

sizer may be fitted with automatic temperature control. The 
squeezing rollers are now designed with a high-pressure control 

which is adjustable by one handwheel. (T.M.^ Sept. 1930, 
/. 333.) 
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WEAVING MACHINERY AND APPLIANCES 

PIatt-To3^a Automatic Loom.—platt brothers & co. 
LTD., OLDHAM.—Automatic looms are growing in favour in the 
Lancashire industry. The Platt-Toyoda i.s a shuttle-changing 

automatic, loose-reed loom in which there is no stop for weft 

replenishment, and which runs at a high speed. (T’.J/., Jan, 

18.) 
Valentin Automatic Weft Replenishing Attachment.— 

c. VALENTIN, STUTTGART.—A weft replenishing motion for attach¬ 

ment to new or existing fast or loose reed ordinary looms has a 
curved battery, electric feeler, or electric weft-fork control. 

Feb, 1030, J>. 67.) 

Silk or Rayon Looms.—Robert hall & sons, bury.—A new 

model silk or rayon loom has separate beam stand, adjustable breast 

roller, modified side-lever underpick, extra shuttle-checking swells, 

controlled two-box motion, and special finish of all contacting parts, 

etc, (Tjtf.,Ju/j^ 1930, p. 254,) 
Electric Heald Warp Stop Motion.—£. th. wagner, chemnitz. 

—An electric heald warp stop motion requires no additional control 

of the yam. When a warp end breaks, electrical contact is made 

with the top bar of the shaft, and the circuit is completed when the 

shaft has reached a certain position, thus stopping the loom. {T,M,, 
Feb, 67.) 

A Double-lift Selvedge Jacquard.—j. t. hardakbr ltd., 

BRADFORD.—A double-lift jacquard controls 16 mails at each 
selvedge. An endless band of paper is used for pattern purposes. 
(T,M.,ApHl\03O,p. 135.) 

Sbuttle for Large Cops.—The most important present con¬ 
troversy in weaving concerns systems of more looms per weaver. 

One factor required is less labour for the weaver in weft replenish¬ 

ment, and to obtain this the use of large cops is desirable, but without 

introducing other limitations. A new shuttle is designed to be of 

the same external size, but to hold a cop having almost double the 

length weft. Mar, 1930,/. 102.) 
Tecfankal Developments in. Cotton Weaving.—schareR' 

NUSSBAUVER & CO., zOrich.—To allow a weaver to attend more 
looms, weft ras^ be rewound the pirns may have also a reserve 
bunch wound at the commencement and the looms be fitted with 
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weft feelers. Machines have been designed for this purpose. (T,M,, 

OcL 1930, 371.) 
A Constant-Tension Warp Let-off.—jOHN t. Murray, 4 water 

STREET, MANCHESTER.—In a .warp let*off arrangement the beam is 

fitted with a chain wheel and endless chain on which is suspended 

a chain wheel and pulley provided with a band brake. The brake 
is eased when the arrangement is drawn up against a stop, and the 

device then slips down the chain. {T.Af., July and August 1930y 

pp, 225 and 291.) 
Improved Two-Shuttle Box Loom.—henry livesey ltd., 

BLACKBURN.—A two-shuttle box motion is operated by a sector wheel 

of the interrupted gear type, which drives an eccentric controlling 
the box motion. The sector wheel and pinion may be put out of 
gear by a handwheel or by operation from the dobby. (T.M.y 

Sept. mO.p, 332.) 
The Adolff Bobbin Stripper.—a. hill & co. ltd., 17a lloyd 

STREET, MANCHESTER.—In a bobbin stripper machine for automatic- 
loom bobbins the stripping jaws are controlled by guide templates 

corresponding to the bobbin profile, and can remove even small 

traces of yarn without damage to the bobbin. (T.M., Sept. 1930, 
335.) 
A Weft-Feeler Motion.—British Northrop co. ltd.—A simple 

mechanical feeler of the “ Midget ” type is controlled by a spring 

which allows a forward movement when the feeler is in contact with 
the bobbin, whilst this movement brings the pull of the spring behind 

the fulcrum so that a side-slip movement is also caused in the absence 

of yarn and the indication given for w^eft replenishment or for stopping 
the loom. (T.AJ., Sept. 1930,/>. 335.) 

The Gripper Loom for Axminster Carpets.—d.wid crabtree 

& SON ltd., BRADFORD.—In the gripper loom for Royal Axminster 
and similar carpet, the selection of eight to sixteen colours is made 
by a jacquard, and the gripper takes the selected yarn, which is cut 
and inserted into the carpet. The method allows smaller scale 
production and compares favourably in other respects with other 
systems of carpet manufacture. 

The structure is economical and is very near to the simplicity 
of the oriental hand-knotted carpet. 

Wide seamless carpets may be woven. {T.M.y Nov. 1930, p. 
406.) 

38 
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DYEING, FINISHING, DRYING MACHINERY 

Saree Printing: Machines.—mather & platt ltd., Man¬ 

chester.—A saree or cross border printing machine allows any 

length of saree to be printed up to 16 yds. or more in intervals of 

J yd. The machine is a six-nip machine, allowing jumping of 
heading and filling rollers. {T^M.^June 1930, 212.) 

The Simcoe Static Eliminator.—textile accessories ltd., 

22 parsonage, MANCHESTER.—An apparatus for removing static 

electricity from yarns and fabrics, particularly of rayon, consists 
of wire points charged by high tension alternating current. {T,M,^ 

1930,/. 133.) 

Warp-Knitted and Rayon Fabric Stentering Machine.— 
c. G. HANBOLD A.G., CHEMNITZ.—A machine for stretching warp- 

knitted or rayon fabrics allows a considerable reduction of labour, 

as these fabrics are usually treated on hand-stretching frame.s. (T.M,y 

Feb. 1930,/. 58.) 
The Ripple Washing Machine.—.mather & platt ltd., 

MANCHESTER.—The Ripple washing machine for delicate 

fabrics such as crepes, marocains, voiles, rayon goods, etc., consists 
of an endless phosphor-bronze wire gauze apron on which the fabric 

falls in ripples, and is washed by spray pipes on the countercurrent 

principle. 

Fabric Guider Improvements.—g. durrant & son, bury 

STREET, STOCKPORT.—Fabric selvedge roller heads are controlled 

for width position by attachment to an endless chain instead of by 

mounting on a right and left hand screw as before. The operative 

wheel is more conveniently placed, and the arrangement more suit¬ 

able for non-stop high-speed work. The position of either head can 

be easily set. {T.M., Oct. 1930,/. 368.) 

Automatic Selvedge Printing.—daniel foxwell & sons, 

CHEADLB, MANCHESTER.—a selvcdge printing machine prints 
clear and neat designs or names at intervals of every yard, metre, or 
fractions. The rollers, printing dies, and inking rollers are all 
medianically driven at the cloth speed. (T.M.yp. Wl^June 1929.) 

POWER AND MISCELLANEOUS 

Reducing Pressure Ttu-bines.—metropolitan vickbrs 

ELECTRICAL CO. LTD.—Many reducing-pressure turbine plants 
have been installed for economical production of power and electricity 
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in textile mills where process steam is used. {T.M.^ Sept. 1929 and 
Sept. 1930.) 

A Carpet Mill Power and Steam Plant.-—belliss & morcom 

LTD., BIRMINGHAM.—A pass-dut turbine in which a steady pressure 
is maintained in each pass-out branch results in many cases in 

considerable economy. {T.M.^ May 1930,/>. 180.) 
Turbine Smoke-Preventing Baffle Bridge.—turbine furnace 

CO. LTD.—It is stated that it is impossible for dust to lodge in a new 
hollow perforated baffle bridge for smoke preventing in Lancashire 
boilers. (T’.vl/., Feb. 1930,/>. 390.) 

A Super Lancashire Boiler.—daniel adamson & co. ltd., 

DUKINFIELD.—A more compact and efficient type of modified Lanca¬ 
shire boiler has nests of tubes through which the flue gases return 
to the front from the downtake chamber, and go thence through 
tubes of an air preheater at the side. (T.M.y Aug. 1930,^. 298.) 

The Removal of Dust and Fog in Textile Mills.—textile 

ILLUMINATING & ENGINEERING CO. LTD.—Fabric filter and diffuser 
tubes are used with fans to give an internal air circulation in cotton 

card-rooms, and the like to free the dust from air and fluff. The 
tubes may also be used as air and fog filters in air conditioning plants. 
{T.M.y Oct. 1930,372.) 

Lighting of Textile Mills.—Many inefficient lighting systems 
in textile mills are being replaced, principally by well-placed 
B.E.S.A. standard dispersive reflectors with pearl, opal, or bowl 
frosted lamps to give a suitable intensity of illumination throughout. 
(T.M.y May 1930,/. 178.) 

Short Centre Endless V-Rope Machine Drives.—crofts 

(engineers) ltd., BRADFORD.—Endless V*rope drives made of 
cord fabric embedded in rubber avoid difficulties of short centre 
drives and give a silent drive, allowing ready change of machine 
speeil. {T.M.y Mar. 1930,/. 102.) 
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^anuaci? 1031 

1st JANUARY, Thursday—Bank Holiday in Scotland 

2nd Friday 

Srd Saturday 

4th Sunday 



JanuansId3i 

5th Monday 

6th Tuesday 

7th Wednesday 

8th Thursday 

9th Friday 

10th Saturday 

11th Sunday 



Sanuars 1931 

lith Monday 

ISth Tuesday 

14th Wednesday 

15th Thursday 

16th Friday 

17th Saturday 

ISth Sunday 



5anuars 1031 

19th Monday 

20th Tuesday 

2lBt Wednesday 

22nd Thursday 

25rd Friday 

24th Saturday 

2(lth Sunday 



Januars—J*ebruarB 1931 

26th Monday 

27th Tnooday 

28th Wodneoday 

29th Thursday 

50th Friday 

31st Saturday 

lat FEBRUARY Sunday 
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febtnam? 1931 

2ikd Monday 

Srd Tuesday 

4th Wednesday 

5th Thursday 

6th Friday 

7th Saturday 

8th Sunday 



f ebntan^ 1031 

9th Monday 

lOth Tuesday 

11th Wadnaaday 

ISth Thursday 

15th Friday 

14th Saturday 

ISth Sunday 



februam? 1031 

16tK Monday 

17th Tuesday 

18th Wednesday 

19th Thursday 

80th Friday 

81st Saturday 

88nd Sunday 



februati?—flftarcb 1031 

Urd Monday 

S4th Tueaday 

2dth Wednesday 

Sdth Thursday 

S7th FHday 

2Sth Saturday 

1st MARCH Sunday 



/Aarcb 1931 

2nd Monday 

Srd Tuesday 

4th Wednesday 

5th Thursday 

6th Friday 

7th Saturday 

8th Sunday 



/Aarcb t93i 

9th Monday 

lOth Tuaaday 

11th Wednesday 

19th Thursday 

19th Friday 

14th Saturday 

19th Sunday 



Aarcb 1931 

16th Moaday 

17th Tuesday 

18th Wednesday 

19th Thursday 

SOth Friday 

91st Saturday 

29nd Sunday 



/l^arcb t03l 

23rd Monday 

Mth Tuesday 

25th Wednesday 

26th Thursday 

27th Friday 

28th Saturday 

29th Sunday 



/Rarcb—aprtl 1931 

30th Monday 

31st Tuesday 

1st APRIL Wednesday 

2nd Thursday 

Srd Priday-BANK HOLIDAY IN SCOTLAND 

4th Saturday 

Sth Sunday 



aprti 1031 

•th MoB4ar-BANK HOLIDAY 

7th Tuesday 

8th Wednesday 

9th Thursday 

10th Friday 

11th Saturday 

12th Sunday 



Hpdl \Q3\ 

ISth Monday 

14th Tuesday 

ISth Wedneaday 

16tK Thursday 

17th Friday 

18th Saturday 

19th Sunday 



Bpril 193\ 

20th Monday 

21at Tuesday 

12nd Wednesday 

25rd Thursday 

24th Friday 

25th Saturday 

26th Sunday 



Hpdl—/Rag 1031 

Moii4^y , ^ 

2Mk Tticaday 

99th Wednesday 

loth Thursday 

1st MAY Friday 

Slid Saturday 

5rd Sunday 



m&v td3i 

4tK Monday-BANK HOLIDAY IN SCOTB^^ 

5th Tuesday 

6th Wednesday 

7th Thursday 

8th Friday 

6th Saturday 

10th Sunday 



193\ 

Men4ay 

18^ Ti^MUy 

ISth Wftdneftday 

14th Thursday 

15th Friday 

10th Saturday 

17th Sunday 



1031 

18th M.ond&y 

19tK XuesMlay 

20tK 'Wednesday 

21st Thursday 

22nd Friday 

23rd Saturday 

24th Sunday 
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1931 

''%ath Moodaiy -BAN, IDAY 

IT. 0- 

26th Tttemday 

27th Wednesday 

2ath Thnreday 

29th Friday 

SOth Saturday 

5let Sttttday 



5une 1031 

1st JUNE Monday 

2n4 Tuesday 

Srd Wcdnasday 

4th Thursday 

Sth Friday 

6th Saturday 

7th Sunday 



5unc 1931 

8th Monday 

9th Tuosday 

10th Wednesday 

11th Thursday 

ISth Friday 

13th Saturday 

14th Sunday 



5unc 1931 

15th Monday 

16th Tuesday 

17th Wednesday 

lath Thursday 

19th Friday 

20th Saturday 

21st Sunday 



Snnt 1931 

SSnd Monday 

96rd Tuesday 

24th Wednesday 

2Ath Thursday 

26th Friday 

27th Saturday 

2Sth Sunday 



?unc^3ul» 1931 

29th Monday 

SOth Tuesday 

1st JULY Wednesday 

2nd Thursday 

Srd Friday 

4th Saturday 

5th Sunday 



I03t 

6th Monday 

7th Tueaday 

6th Wednaaday 

9th Thuraday 

10th Friday 

11th Saturday 

19th Sunday 



JttlS 1931 

ISth Monday 

14th Tuesday 

15th Wednesday 

16 th Thursday 

17th Friday 

18th Saturday 

19th Sunday 



5ul» \9M 

20th Monday 

21st Tuesday 

22nd Wednesday 

2Srd Thursday 

24th Friday 

2ffth Saturday 

2eth Sunday 



Httfluet 1^31 

27th Monday 

28th Tuaaday 

29th Wednesday 

30th Thursday 

81st Friday 

1st AUGUST Saturday 

8nd Sunday 



Budust t03t 

Srd Monday—BANK HOLIDAY 

4th Tuesday 

Sth Wednesday 

6th Thursday 

7th Friday 

Sth Saturday 

Sth Sunday 



Hudust 1031 

10th Monday 

11th Tuesday 

ISth Wednesday 

ISth Thursday 

14th Friday 

t5th Saturday 

16th Sunday 



Hugu0t 1931 

17th Monday 

18tK Tuesday 

18th Wednesday 

20th Thursday 

21st Friday 

22ad Saturday 

2Srd Sunday 



HU^UBt t03l 

S4th Monday 

80iK Tuesday 

SSth Wednesday 

87th Thursday 

28th Friday 

29th Saturday 

50th Sunday 



Buaust-September 1931 

SI St Monday 

1st SEPTEMBER Tuesday 

2nd Wednesday 

Srd Thursday 

4th Friday 

5th Saturday 

^Ili^CiMMlay 



September 1931 

7tK Monday 

8tK Tueaday 

9tK Wedneaday 

lOttu TKuraday 

1 ItK Friday 

18th Saturday 

tSth Sunday 
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September 1931 

14 th Moiulay 

15th Ttieaday 

16th Wednesday 

17th Thursday 

16th Fnday 

16th Saturday 



September I03i 

21ftt Monday 

22nd Tueaday 

25rd Wednesday 

24th Thursday 

25th Friday 

26tK Saturday 

29th Sunday 



September—October I93i 

28th Monday 

89tK Tuasday 

SOth Wednesday 

1st OCTOBER Thursday 

2nd Friday 

Srd Saturday 

4th Sunday 



(Pctober I03t 

5th Monday 

6th Tuesday 

7th Wednesday 

8th Thursday 

9th Friday 

10th Saturday 

11th Sunday 



(October 1931 

IStK Monday 

IStK Tuaaday 

t4th Wednesday 

15th Thursday 

16th Friday 

17th Saturday 

16th Sunday 



October I03t 

19th Monday 

20th Tuesday 

21st Wednesday 

22nd Thursday 

2Srd Friday 

24th Saturday 

25th Sunday 



October—Hopcmbet 1931 

26th Monday 

27th Tuesday 

28th Wednesday 

29th Thursday 

50th Friday 

31st Saturday 

Is* NOVEMBER Sunday 



•fflovcmber 1031 

2nd Mcmday 

3rd Tuesday 

4th Wednesday 

Sth Thursday 

6th Friday 

7th Saturday 

Sth Sunday 



'Wovcmbcr 1931 

9tK Monday 

lOth Tucmday 

11th Wadncaday 

19th Thursday 

ISth Friday 

14th Saturday 

15th Sunday 



'not^ember 1031 

19th Monday 

17th Tuesday 

19th Wednesday 

19th Thursday 

90th Friday 

91st Saturday 

99nd Sunday 



Vlox>ember 1931 

Mrd,. Monday 

24th Tuesday 

Sflth Wednesday 

26th Thursday 

27<h Friday 

26th Saturday 

29th Sunday 



•ilovembcr—l>cccmbcr 193\ 

30th Mondiiy 

lat DECEMBER Tuesday 

Snd Wednesday 

Srd Thursday 

4th Friday 

5th Saturday 

6th Sunday 



7«|g|j!|llAiuUy 

a>eceml>er I93t 

8tli TuMday 

9tK WedA«»day 

lOth TKuradmy 

11th Friday 

ISth Saturday 

ISth SuadAy 



H^cembcr 1031 

14tK Monday 

15th Tuesday 

16th Wednesday 

17th Thursday 

lath Friday 

19th Saturday 

90th Sunday 



December 1931 

Sla4 Tuesdar 

2Srd W«dnc»<Ur 

94tK Thursday 

2Sth Friday-CHRISTMAS DAY 

2etk Saturday~BANK HOLIDAY 



December t93l 

28th Monday 

29th Tuesday 

30th Wednesday 

31st Thursday 
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HOPKINSONS^ 
PATENT 

“MAC” VAL-VES 
OVER HALF-A-MILLION IN USE 

^1 

ALL JOINTS ARC MADE BY METALLIC CONTACT 

GLANDS CAN BE REPACKED UNDER PRESSURE 

REVERSIBLE VALVE SEAT 

RENEWABLE VALVE AND SEAT OF "PLATNAM" 

HOPKINSONS 
UIMIXBO, ——— 

HUDDERSFIELD. 
LOfiDON. 

S4. NORPOLK RTBRITs STRAND* W.CJt 

AX08/1977 4a A 
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8KND YOUR INQUIRIES FOR 

CHAINS 

CHAIN CO.LTD. 
II l»1 It'll 

OLDHAM 
MANUFACTURERS OF DRIVING AND 

ALL CLASSES OF STEEL LINK 

CHAINS FOR THE TEXTILE AND 

ENGINEERING TRADES, ELECTRIC 
AND HAND WELDED CHAINS FOR 

CRANES. HOISTS, LOOMS, ETC. 

GUARDS FOR LIFTER RACK AND 

PINION MOTION, FALLER HAMMERS, 
CARRIAGE WHEELS, ETC. 

TalaphOM: IMm: TtlainuM! 
mrOMtam «Be,MliaadttkldltlMW "OhaliN,''OMhuh 

■tanobeftar Royal Rxolianta: Thoo. aaR FrI., Flllar Ht aoR'Jt 
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PATENT 

REDUCING VALVES 
POR ALL PURPOSES 

THESE VALVES ARE 

EXTENSIVELY USED BY 
TEXTILE MANUFACTURERS 

AND ARE GIVING 

POMPLETE SATISFACTION 

DAVID AULD & SONS 
WHITEVALE FOUMDRY, QLASOOW, S.e. 
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1 ’ 11 : ' I I i If 'B ij 11J I 1 I I fl !|| I FM In iRlMliIIlTinnillM 

BROWN, BOVERI & CO. 
LIMITED 

BADEN , SWITZERLAND 

Special drives for all kiads of Textile Machinery 

• < (««I MW 

I m ^ '^Mi Itin :«ad 'W'HMiAw 
ID , 1, .v ' fmr 

■ ’ ^ <!> 
.** Mlitf'rw 

INDIVIDUAL DRIVE OF KING'SFINNINO FRAMES 

Variable speed drive of spinning and doubling 
machines in Wool, Cotton, Flax, and Jute Milts 

High efficiency individual drive for flyers 
Loom motors of high effloisnoy 

Variable speed drive of cloth printing machines 
and stentering frames 

Synchronous induction motors for group driving 
of self-acting mules and other textile machinery 

For partioulars and prices apply to our nearest representative 
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ESTABLISHED 1859 

SWAILES LIMITED 
OLDHAM & ROCHDALE 

Registered Office: Moorhoy, OLDHAM 

PAPER TUBES 
FOR TEXTILE TRADES 

Perforated & Stainless Tubes 

for BLEAOHINQ AND DYEING 

GONES, RING TUBES 

PIRNS 

WINDERS’ TUBES 

SPECIAL TUBES FOR 

ARTIFICIAL SILK 

TUBINQ APPARATUS 
SPINDLE RINGS 

MANCHESTER ROYAL EXCHANGE 

Tuesday and Friday 

D1 and E2 Pillars 

Telephones: OLDHAM 42, ROCHDALE 3114 
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THE 
TEXTILE 

MANUFACTURER 
•// Practical Journal for (Millotvners^ Textile 

(Machinistsy ^Dyers^ Calico Printersy BleacherSy etc. 

The most ^portant and influential medium 
of the Textile Industries circulating in every 

country throughout the world 

Wherever Textile Machinery is used, there you will 
find readers of The Textile Manujactufxr, Mill* 
owners and mill managers value il for the practical 
nature of its articles, the technical excellence and 
absolute impartiality of its reviews of new machinery 
and processes, and for the Authoritative contributions 
from experts in every branch of the Textile Industry. 
Some firms have subscribed for forty years without a 
break and still discover in each issue some item of 
information which alone is worth a year’s subscription 

many times over. 

Monthly - - Is. 6d. 
Annual Subscription, 24b*, post firee 

^ (Including a copy of The Tejctile Manufacturer Year BoeU^ 
'_•_ 
Specimen copy on application to the Publishers 

TEXTILE MANUFACTURER 
65 King Street, Manchester 

LONDON; 20 BEDFORD STREET, W.C.?! 
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AUTOMATIC HYDRAUUC 
[Papered] CLOTH PRESS 

Presses betweea papers full width at the 
rate of 500 yards per hour. 

Papers are fixe4 in the machiae aad aot haadled. 

Occupies one-sixth the space and costs 
One-third the price of any other flat pressing plant 

for a similar output. 
Working expenses are also considerably lower. 
Gives a beautiful “ press finish ” and nice “ handle.” 
Various types of finish obtained on same machine. 
Suitable for all kinds of Textile fabrics. 

For full particulars apply to the Sole Makers:— 

F. HATTERSLEY PICKARD & CO. 
GREAT WILSON ST., HUNSLET LANE, LEEDS 
Tatphftftt—No. 26751 Tele^raas—** Whirlwind, Utds” 

Also Makers of PATENT SCREW and CENTRIFUGAL FANS 
AIR HEATERS for warming Factories and Workshops 
DRYING APPARATUS for Wool, Rags. Yarns. Cloth, etc. 
INDUCED DRAUGHT FANS for Steam Boilers 
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HUTCHINSON 
HOLLINGWORTH 6? CO. LTD. 

So/e Makers of the 

DOBCROSS 
OPEN-SHED FAST-RUNNING LOOM FOR 
WOOLLEN AND WORSTED FABRICS 

(Hollingworth’s & Knowles' Patents) 

'■■J 

ALSO MAKERS OF CARPET LOOMS 

Highest possible awards for superiority of Design, Quality, 
Adaptability, and Efficiency 

The Dobcross Loom Works, Dobcross, Yorks 
Telegraphic Address: \ Telephone: I Codes Used: 

FoundrytDobcross** | loMarsden,Exchange | ABC^Lieber's^Bentley*s 

Sole Agents for India ; Grcavrs, Cotton U Co. Ltd., Bombay 
„ „ Australasia ; Dyer & Phillips Pty,, Melbourne and Sydney 
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TdokouMt. ISIS Tclc<nuu: “BODDBH. OLDHAM" 
A. I. A.B.C, (Sthand^th), Bentley's, end W.U.T. Codes used 

WILLIAM BODDEN & SON 
LTD. 

Spindle and Flyer Slanufacturers and Machinists 

H2Lrgreaves Works OLDHAM 

SPINDLES AND FLYERS 
Of every description and with any kind of Presser 
:: for Cotton, Silk, Woollen, or Flax Spinning 

Improved MULE SPINDLES for High Speeds 

Speciality I—BODDEN'S IMPROVED 

“ACME” RING SPINDLE 
WITH MULTIPLE SCREW OIL TUBE 

Which entirely dispenses with necessity of stopping frame, taking 
out spindle, or use of pumps when recoiling, thus saving a great 
:: amount of oil, bands, time, and labour :: 

Millions of Spindles with the above Appliance at Work 

A/so Afekers of alt. . 

Ordinary and Elastic Bnbbeth and other Ring Spindles 

:: !t New Long and Short Collars :: :: 

Wheels, Steps, Brackets, Plain or Loose Boss Top Rollers 

:t Patterns of every description for Lawson's Frames :: 

RINGS OP ALL KINDS 

SLUBBING, INTERMEDIATE, ROVING, AND RING FRAMES 
RE-SPINDLED, REPAIRED, LINED UP 

And put into thorough working order on our own Special 
Improved Methods 

BSTIMATBS GIVEN FOR ANY OF THE ABOVE 
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Overpick Twill Loom, fitted with " Swiss ” Drop Box Motion. 

HENRY LIVESEY LTP 
BLACKBURN 

TtlepiKHM: 4t84 A 4256. Teiegrtniti UVI8EY. BUCKBURM 
Establislied 186S 
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SMBEM DYEING *.• BLEACHING 
AND FINISHING MACHINERY 
For WOOLLEN, WORSTED. COTTON. SILK and MOHAIR FABRICS and CARPETS 

LATEST IMPROVED PIPE TENTERING MACHINE. Made any width, 
length, or height to suit room available. Fitted with either Patent 
Clip or Pin Chain. 

Sole Maker of CHARLESWORTH’S PATENT COOL AIR TENTERING 
MACHINE for all kinds of Cloths. 

Maker of all descriptions of Warping, Winding, Sizing, Warp Dressing. 
Warp Scouring and Drying Machines for Woollen, Worsted Cotton, 
Silk, Artificial Silk, and Mohair Fabrics. 

Also Maker of Complete Plants for Wool Scouring and Carbonizing, 
also Washing Machines for Rags, Hair, Flocks, and any other loose 
Materials. 

LATEST IMPROVED 
STEAM BLOWING 
AND AIR COOLING 

MACHINE 

FITTED WITH 
ROTARY PUMP 

J. CHARLE8W0RTH, “SuTTr 
HUDDERSFIELO Telepkeae 671 
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Pattern No. 17R. 

i Pint. Seamless Steel Oil Feeders q,, Economisers 

with Regulator Nut. Cabinets). 

Pattern No. Al. 

Sizes * ^ Seamless 

IVrile for 2 6-page Illustrated Priced Catalogue to 

JOSEPH KAYE ft SONS LTD., Dept. T.Y.. LOCK WORKS, LEEDS 
Eaablhhed 1864 and at 93 HIGH HOLBORM, W.C. 1 

FAN PLANTS 
IN CONNECTION WITH 

EFFICIEWCY 

GUARANTEED 

DUST EXHAUSTING. 1 AA ®/ 

VENTILATING fr HUMIDIFYING. la 

HOT AIR and AIR FILTERING. EFFICIENCY 

WOOL CONVEYING PLANTS. GUARANTEED 
(P«. No. 2305W24) _ 

faouldin & C^Jough 
VENTILATING ENGINEERS 

BRADFORD , „ ORAM8 3394 ORAM8 3394 
BRADFORD. 
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Cook & Co. 
MANCHESTER, LTD. 

TRAVELLERS, 

RINGS, 
SPINDLES. 

18 Exchange Street 
MANCHESTER 
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MECHANICAL WORLD 
AND 

Engineering Record 
One of the ‘‘ best read ** Engineering Journals 

in the World 

An Illustrated Weekly Journal of 
Engineering Practice, News and Progress 

The most useful journal published for Engineers, » 

Works Managers, Draughtsmen, and all respon¬ 

sible men in the industry who desire to keep 

abreast of current engineering practice. It 

describes and illustrates, week by week, the 

latest machinery, plant, and installations, and 

contains a wealth of practical information of 

great value to all progressive engineers. 

Queries and Replies.—This well-known feature 

of the journal has been of immense help to 

engineers for the last 40 years. The Editors 

welcome queries on technical problems and 

difficulties, and invite you to make use of this 

free service. 

3d. Weekly. Annual Subscription, 17/-, post free 

Specimen copy post free from the publisher 

The Mechanical World and Engineering Record 

65 KING STREET MANCHESTER 
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t)ATE OF ISSUE 
This book must be returned within 3/7 

days of its issue. A fine of ONE ANNA per 
will be charged if the book is overdue. 
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