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FOREWORD

Mr. Walton’s book will be warmly welcomed by Manual Arts Teachers who have
long felt the need of a suitably compiled text book on woodwork.

The various chapters deal with tools, processes, fundamental constructions, hard
ware, timbers, wood turning, inlaying, veneering, wood polishing and projects. The
chief features of the principal styles of period furniture are dealt with at some length.

The excellent illustrations, of which there are many, have been specially drawn
to elucidate the text.

The book will be a useful guide to students preparing for the Intermediate and
Leaving Certificate Examinations in Woodwork. It will be of assistance also to
everyone who is interested in the craft of woodwork.

I congratulate the author on the arrangement and general treatment of the subject
matter, and I wish his book every success.

JOHN R. GARDINER

Senior Techmcal Supervisor
Department of Education,

Sydney.
21/4/47
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PREFACE

The object of Woodwork in Theory and Practice is to provide the secondary
and technical student and the amateur woodworker with a set of fairly full a.nd
detailed notes on the theory and practice of working in wood. Reali§ing the diffi-
culty of the student and amateur to obtain a complete volume dealing with the funda-
mentals of woodworking, this publication endeavours to cover completely all phases
of woodworking technique and technology.

The hobbyist, as well as the student, should be interested in the detailed, illustrated
notes and instruction sheets showing clearly the step by step correct procedure for
constructing the fundamental joints and examples of practical woodwork.

For the student in Secondary Schools, notes on furniture styles, etc., have been
included, so that Woodwork in Theory and Practice may cover the Syllabus of
Courses in Woodwork as set out by the Board of Secondary School Studies for the
New South Wales Department of Education. To assist the student there are ques-
tions at the end of each topic and extracts from examination papers.

I wish to thank and acknowledge the assistance of the Forestry Division of the
C.S.I.R., Melbourne, Victoria, for permission to use material from their Trade Cir-
culars, and for information on timbers, structure of wood, veneers and vencering
processes and plywoods; the Board of Secondary School Studies, for permission to
use extracts from Intermediate and Leaving Certificate Examination Papers; The
C.S.R. Co. Ltd., and Masonite Corporation (Aust.) Ltd., for information on fibre
boards; Mr. J. Keable, of Sydney Technical High School, for his valuable criticism
and corrections; and Mr. J. R. Gardiner, Senior Technical Supervisor, N.S.W.
Department of Education, for his helpful suggestions. Also, I wish to mention
The Woodworker magazine, published by Messrs. Evans Bros., of London. This
admirable periodical contains a wealth of information which would be of value to
any woodworker or hobbyist.

JOHN A. WALTON
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SECTION ONE

TOOLS USED FOR WOODWORKING

I. CLASSIFICATION OF WOODWORKING TOOLS

INTRODUCTION.

For convenience in the discussion of hand woodworking tools, they are in this book
divided into four main groups, namely:
Group 1. Holding and Supporting Tools.
Group 2. Geometrical Tools.
Group 3. Cutting Tools.
Group 4. Percussion and Impelling Tools.
NotEe: They are here classified according to their uses. Cutting Tools have been
further divided into subsections according to their cutting action.
Group 3. Cutting Tools—
Subsection 1—Paring and Shaving Cutting Tools.
Subsection 2—Abrading and Scraping Cutting Tools.
Subsection 3—Boring Cutting Tools.
Saws have been classified under Abrading Cutting Tools, although sometimes they
are grouped separately under their own heading, “Saws.”
Woodworking Machine Tools could be placed in a further group—Group 5.

CLASSIFICATION.
GROUP 1
HOLDING AND SUPPORTING TOOLS

A. The Bench and Its Appliances:—

1. Bench; 2. Vice; 3. Bench Stop; 4. Bench Hook; 5. “G” Cramp; 6. Sash Cramp;
7. Bench Holdfast; 8. Saw Clamp or Vice.
B. Shooting Boards :—

1. Square Shoot; 2. Mitre Shoot. E. Brace.

C. Mitre Box. (May also be classified under Impelling Tools.)
D. Panel Board. F. Pincers.

GROUP 2

GEOMETRICAL TOOLS

A. Pencil.
B. Marking Khnife. H. Squares:—
C. Rules. 1. Try Square; 2. Mitre Set or Square; 3. Sliding
D. Straight Edge. Bevel.
E. Winding Sticks. I. Gauges:—
F. Wing Compasses. 1. Marking Gauge; 2. Mortise Gauge; 3. Cutting
G. Calipers. Gauge; 4. Panel Gauge; 5. Pencil Gauge.

1



WOODWORK IN THEORY AND PRACTICE

GROUP 3
CUTTING TOOLS

SUBSECTION 1. PARING AND SHAVING CUTTING TOOLS.
A. Planes:—

(i) BENCH PLANEs for producing flat surfaces:—
1. German Jack; 2. Jack Plane; 3. Trying or Jointer Plane; 4. Smoothing;
5. Block (may also be classed as a Special Purpose Plane).

(ii) Curve CutTinG PLANEs for producing curved surfaces and edges.
1. Spokeshave; 2. Compass Plane.

(iii) SpeciaL Purprose PrLaNEs for producing rebates, tongues and grooves,
mouldings, etc.

(a) For Rebates—1. Rebate; 2. Fillister; 3. Bullnose Rebate.

(b) For Tongues and Grooves—1. Plough; 2. Match Planes.

(c) For Mouldings—Ovolo, Bead, Cavetto, etc., Combination Planes.
(d) For Trenching—1. Router Plane.

Note: The Block Plane and Cabinet Scraper (has a plane-like action) may be
classed as Special Purpose Planes.

B. Chisels:—
(i) FirMER CHISELs—]1. Firmer; 2. Bevel Edge Firmer; 3. Registered Firmer.
(ii) PariNG CHisELs—I1. Bevel Edge Firmer; 2. Paring Chisel.

(iii) MorTise CHiseLs—1. Registered Firmer; 2. Socket Mortise Chisel.

C. Gouges:—

1. Paring or Scribing; 2. Firmer or Carving.

SUBSECTION 2. ABRADING AND SCRAPING CUTTING TOOLS.
A. Saws:—

(i) BEncH or HanD Saws used for straight cutting :—
1. Rip; 2. Cross Cut; 3. Panel; 4. Tenon; 5. Dovetail; 6. Light Back Saw.
(ii) Curve CUTTING SAws:—

1. Bow; 2. Coping; 3. Fret; 4. Compass; 5. Keyhole or Pad; 6. Nest of Saws.
B. Grinding and Sharpening Tools :—
(i) GrinpING WHEELS :—1. Grindstones; 2. Composition Wheels.
(ii) OmLsToNEs:—1. Natural Stones; 2. Artificial Stones; 3. Oilstone Slips.
C. Other Abrading and Scraping Tools :—

1. Cabinet Scraper (may be classed under Paring and Shaving Cutting Tools) ;
2. Abrasive Papers; 3. Files and Rasps.

SUBSECTION 3. BORING CUTTING TOOLS.
A. Bits.

1. Shell; 2. Spoon; 3. Nose; 4. Cobra; 5. Twist; 6. Dowel; 7. Centre; 8. Expansion;
9. Wood Drills; 10. Dowel Rounder; 11. Countersinks; 12. Forstner; 13. Screw
Driver or Turnscrew Bit (an Impelling Tool).

B. Auger (handled). C. Gimlet. D. Bradawl.
2



TOOLS USED FOR WOODWORKING

GROUP 4
PERCUSSION AND IMPELLING TOOLS
A. Hammers :— C. Nail Punch.
1. Claw; 2. Warrington. D. Screw Driver and Screw Driver Bit.
B. Mallets. E. Brace.
GROUP 5

WOODWORKING MACHINE TOOLS
‘E.G. A. Woodturning Lathe.

B. Band Saw. *E. Jointer (Planing Machine).
C. Jig Saw. *F. Spindle Shaper (Moulding).
D. Circular Saw. *G. Belt and Disk Surfacer, etc.

* Not dealt with in this volume.

QUESTIONS

1. Write down the names of the four main groups into which hand woodworking
tools are classified.

2. Woodworking tools are classified according to one of the following:—Their
size, their shape, or their use. Write down the correct one.

3. Name ten Holding and Supporting Tools and ten Geometrical Tools.

4. Write down the names of the three subsections of Cutting Tools.

5. Name three kinds of Paring and Shaving Tools.

6. Name the three groups into which planes are divided and name two planes in
each group.

7. Make a list of the Bench Planes and the Bench Saws.

8. Why are Cutting Tools divided into the three subsections ?

9. Give the full classification of the following:—Bench hook, try-square, marking
gauge, jack plane, spokeshave, firmer chisel, tenon saw, oilstone, warrington hammer,
twist bit, mortise gauge, mitre box, smoothing plane, sliding bevel, gimlet, nail punch,
rasp, rip saw, rebate plane and winding sticks.

10. Name three of each of the following and give their classification :—Gauges,
bench planes, curve cutting saws, chisels, special purpose planes, bits.



II. DESCRIPTION AND USES OF WOODWORKING TOOLS
(Plates | to 23).

GROUP 1

HOLDING AND SUPPORTING TOOLS (PraTes 1 and 2).

Comprises those tools used to hold the job while working on it.
A

/A. THE BENCH AND ITS APPLIANCES.

1. The Bench is used for supporting the job while setting it out and during the
various operations necessary for its construction. The centre or “well” of the top
is usually a little lower than the sides to accommodate the tools. (Fig. 1.)

2. The Vice (Vyce)—old types made of wood (Spotted Gum) with a metal
screw. Better types are made of metal and possess a release lever which allows
quick movement and instantaneous grip. Used to hold the job while planing, sawing
trenches, ripping tenons, chiselling out waste of trenches, holding sash and “G”
cramps to facilitate cramping glued jobs.

3. The Bench Stop—many varieties, some made of wood and some of metal.
The usual type is the wooden bench stop which fits through a mortise in the left hand
end of the bench, being held in position by means of a bolt and thumb screw through
the leg of the bench. Used to prevent the work from slipping while planing the face.

4. The Bench Hook or Cutting Board—used to hold the job while sawing or
chiselling, and at the same time protecting the bench. (Fig. 2.)

5. "G% Cramp—a metal cramp used for holding the job to the bench while sawing
or chiselling, sometimes used for holding small parts of the job together while gluing.
Can be bought in several different sizes according to the opening of the jaws.
(Fig. 5.) Cramps called “Hand screws,” made of wood, are used for the same
purposes.

6. Sash Cramp—a large cramp used for bhelding and drawing up the parts of
jobs fogether while gluing, e.g., sashes, door~frames, cabinet carcases, etc. (Fig. 4.)

7. Bench Holdfast—an appliance used to hold the job firmly on the bench. Very
useful for holding jobs when ‘“sticking” (planing) mouldings and rebates, etc.
(Fig. 6.)

8. Saw Clamp or Vice—a metal vice which can be fixed on the bench to hold
saws during the various operations of saw sharpening. A wooden vice may be made
large enough to hold a rip saw.

B. SHOOTING BOARDS.

1. Square Shoot—used for holding pieces of timber when planing or shooting
the ends square to a face or'an edge. Made of wood or metal. (Fig. 3.)

2. Mitre Shoot—a shooting board used for holding the timber so that the ends
4
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WOODWORK IN THEORY AND PRACTICE

can be planed at an angle of 45° to the edge or face. The stop is at 45° to the sole
of the plane instead of 90° as on the square shoot. Fig. 3 illustrates a Shooting
Board made of metal which can be adjusted to any required angle.

C. MITRE BOX—an appliance used for holding jobs while cutting a mitre or an
angle of 45° with either a large tenon saw or panel saw. Mitre boxes are made of
steel or wood. The wooden make has its guides fixed at the required angle, whereas
the steel type can be adjusted to the desired angle.

D. PANEL BOARD—is a board used for holding panels of thin timber when
planing the faces. It consists of a perfectly flat board with a low stop running across
one end. The stop is usually fitted into a tapering dovetailed trench so that new or
larger or smaller stops can be fitted. Sometimes the board has a groove down the
centre so that the job may be wedged against the stop.

_B/THE BRACE—Fig. 7.

NotEe: The brace can also be classified under Impelling Tools.

Uses: To hold and give leverage in a continuous rotary motion to the various bits.

ParTs: Head. A block of hardwood shaped to fit the hand. It is screwed
to a flanged steel sleeve, which in turn fits over the end of the crank rod and runs on
hardened steel-balls. The head is usually made of English Beech.

Crank. This consists of a rectangular bend in the rod, varying from
four to seven inches, thus giving a sweep of eight to fourteen inches. The crank is
fitted with a hatdwood handle usually made of Beech.

Chuck. The end of the crank is enlarged to about one inch in diameter
and is threaded and slotted to receive the socket and jaws respectively (called the
Screwed Core). (Fig. 7a.) The Jaws (fig. 7b) are two pieces of hardened steel
loosely riveted together and tapered on the outside to correspond to the inside of
the Socket (fig. 7¢), which screws on to the end of the screwed core to tighten the
jaws over the square head of the bit.

Ratchet. A ratchet is a contrivance fitted to the “ratchet brace” so
that holes can be bored in confined spaces, such as corners, where it is impossible to
make a complete turn or sweep of the crank handle. It consists of a ratchet wheel
(on the end of the screwed core), and two pawls controlled by a knurled collar (on
the end of the crank rod) which enables the chuck to be driven in one direction and
_released when the crank is returned. If the brace is used with a screwdriver bit for
driving screws the job is made much easier if the ratchet is used.

4‘. PINCERS—Fig. 8. (Tower Pattern and Lancashire Pattern.)
Uses: An instrument used chiefly for extracting nails or tacks which have become
= " ing etc. Sizes 5” to 10” long—6” or 7” being chiefly used in cabinet

trms—Forged steel.

ivet—connects the two arms and acts as fulcrum.
95 f hardened steel and sharpened to grip nails, etc.
of one arm is claw shaped for light ,levering, lifting

ail with pincers there is a dangey of bruising the'
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WOODWORK IN THEORY AND PRACTICE \
(2

D. STRAIGHT EDGE—made of steel or wood with perfectly straight parall
edges,‘ although sometimes has only one straight edge.

Uses: For testing the straightness of surfaces and edges.

E. WINDING STICKS—a pair of perfectly straight pieces of timber with parallel
edges. Usually they are about 15” long and 14” wide.

Usks: For testing timber for flatness. One stick is placed across one end and the
other stick across the other end of the piece being tested. The top edges of the sticks
are sighted, and if they are not parallel the board is said to be “in winding” and
the high corners of the job must be planed down until it is “out of winding” and
perfectly flat. The winding sticks tend to exaggerate the winding in the board.

$§ee fig. 10.)

" F. WING COMPASSES—a pair of dividers made of steel, the legs being sharp-
ened to points. They are fixed at the required radius by means of a set screw.

» Uses: For setting out arcs of circles, etc. (Fig. 11.)

G. CALIPERS—two kinds, “inside” (fig. 13) and “outside” (fig. 12). The
- former are used for testing the diameters of holes, etc., the latter for testing the
outside diameters of cylindrical objects.
Used in turnery.

H. SQUARES.

X Try-Square—Fig. 14, Plate 4.

Uses: For testing the squareness of material and for enabling lines to be marked
at right-angles to a given surface. (Fig. 15, Plate 4a.)

ParRTs—(a) Blade of well tempered steel, secured at right-angles to the “stock”
by means of rivets which pass through brass plates on each side of the stock, thus

preventing the wooden stock from splitting and making the blade more secure! Size
4” to 32”.

(b) Stock made of stcel or wood. If it is made of wood it must be well
seasoned timber which will not warp or twisty Rosewood or Ebony being chiefly used.
To prevent the wood stock from wearing a brass plate is fixed to the inside edge.

The sfock of he Square shoud w be used lesting~,
ogans! e [face Siae or foce Loge of 1he merA, Squareness |
3.

~USING THE TRYE-SQUARE FOR SQUARING ~ 9,7t 0"

PLA-!A-G
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WOODWORK IN THEORY AND PRACTICE

2. Mitre Square or Mitre Set—Fig. 16.

Uses: For marking or testing angles of 45°. Consists of the same parts as the
try-square, the blade is fixed at 45° to the stock. Length of blade 8” to 14”.

3, Sliding Bevel—Fig. 17.

Uses: For duplicating angles, and setting out and testing bevels and mitres, etc.,
where the line of the joint is other than 45°/

PaArTs: Same parts as the try-square, but the blade is not fixed permanently at any
angle; it is adjustable. A slotted blade passes through a slot in the stock and is held
at,the required angle by means of a screw or lever. Blade 6” to 14”.

/i. GAUGES.
} 1. Marking Gauge—See figs. 18 and 20.
Uses: For marking lines parallel to a face or an edge, e.g., gauging width and
thickness.
ParTs—(a) Stem. Made of beech and passes through the centre of the stock.
(b) Stock. Made of beech and slides along the stem.
(c) Spur or Pin. Made of steel, is fixed firmly into the end of the stem,
the sharpened point projects about #5” to 4” to mark the timber.
(d) Thumbscrew. Made of boxwood, and is threaded into the stock. Its
purpose is to fix the stock at the required distance from the spur.

1. 5e? spours R c/usel
2. Adjust Srock

75// "m d”-/echm o/ - US‘NG
' rraove/- /e. away Y rQ._
- oW TO HOD GAUGES — from worker G__A;QQ_E_%WM
NB. Always chech gouge Selting ofler Vighleming Ihumbscrew. o
PLATE 406

2. Mortise Gauge—Fig. 19, Plate 4, and Fig. 20, Plate 46.
UsEs: To mark two lines parallel to a face or an edge, e.g., for gaugmg mortlses
| tenons, Bms and cockets of bridle joints, etc. ’
ParTs: Consists of the same parts as the marking gauge, plus an extra movable
spur fitted to a sliding brass rod, which in turn is moved by a thumb-screw at the
end of the stem until the two spurs are the desired distance apart.
12
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TOOLS USED FOR WOODWORKING

2. Fillister Planes.
Uses: For planing rebates.
ParTs : Stock made of wood or metal. No cap irons.

Side Fillister (Fig. 32). A rebate plane about 2” wide, with a depth
gauge and fence attached. Used to plane a rebate the same width throughout on
the side nearest the user.

Sask Fillister (Fig. 33). Is provided with a fence which extends on arms
or beams from the body of the plane. The rebate is planed on the face or edge

away from the user, leaving a fixed amount of timber between the fence and the
rebate.

3. Bullnose Rebate Plane (Bullnose Cabinet Maker’s Rabbet)—Fig. 34.

Uskes: Very useful for cleaning up rebates, stopped rebates and stopped chamfers.
ParTs: Same as rebate plane, average size 4” long, 1” wide.

(b) TONGUES AND GROOVES. (See also Multi Planes, pp. 50-54.)

NoTE: A groove is a rectangular recess or channel running along the grain of the
timber some distance from the edge or side.

1. Plough Plane.

Uses: For cutting a groove along the timber. E.g., the backs of some drawing
boards are grooved to prevent warping.

PArTS: Stock made of wood or metal with a narrow metal sole. Usually equipped
with a set of eight irons ranging from i” to $” to make grooves of corresponding
sizes. It is provided with fence and depth gauge. The wooden make is similar in
construction to the Sash Fillister (fig. 33), except that the steel sole is only about
}” thick.

2. Match Planes.

Uses: For planing tongues and grooves for tongued and grooved joints (floor
boards). Consists of a pair of planes which perform complementary functions and
are used in pairs. With one a groove is cut along the edge of the board, with the
other the edges of the board are cut away on both sides, leaving a projecting tongue
which fits into the groove made by the first plane.

(c) MOULDINGS. (See¢ also notes on Multi Planes, etc., pages 50-54.

This group includes_a variety of planes with cutting irons of various shapes for
the production of shaped mouldings, such as Ovolo, Bead, Cavetto, quarter round,
half round, etc. See figs. 35a, b, and c, plate 8 (see also plates 33 and 72).

Special planes with shaped cutting irons and soles are made for making the simpler
mouldings (see diagrams of Moulding Planes, plate 8), but it is possible to purchase
one plane (“Combination” or “Multi”’) which has a set of plane irons for producing
the different mouldings. Also the Combination Plane may be used as a plough or

rebate plane for grooves, rebates or trenches. (Names: Stanley 45, Stanley 55 and
Record Multi Planes.)

OR TRENCHING, ETC. (See also Multi Planes, etc., pages 50-54.)
Router Plane.—Fig. 35, plate 8.

This plane, sometimes called an “Old Woman’s Tooth,” is used for surfacing the
bottpms of trenches, back grounds of relief carving and inlets for inlays, etc., to
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TOOLS USED FOR WOODWORKING

Tools require less grinding than they require sharpening on an oilstone. They
only require grinding when (a) they become gapped (caused by careless use or
handling), (b) they have become worn to a thick edge by numerous oilstone sharpen-
ings.

2. Sharpening or Honing—Fig. 44.

This process is carried out on an oilstone, the object being to produce a keen cutting
edge. Oil (Neatsfoot) is necessary to reduce friction and float off particles of metal.
(a) The tool is held at an angle of 5° greater than the grinding angle, thus
producing a sharpening bevel of 25° to 30°. (Note—The sharpening may com-
mence with the tool at the same angle as produced by grinding, and at each succeed-
ing honing lifted one or two degrees. This will increase the life of the cutting tool.)
The tool should be rubbed on the stone with the bevel down, keeping it at a constant
angle to the stone (fig. 44a) until a burr or “wire-edge” is produced. (b) The burr
is removed by rubbing the tool flat on the stone with the bevel up.

These operations are repeated until the desired edge is obtained, finally stropping
on the hand or a leather strop to remove all traces of the wire-edge.

Neep /ool af & Corrstan/ Arxgple
FProauces 5{//'/? > % odslone.

-——
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PLATE 10.

GRINDING AND SHARPENING OF TOOLS WITH CURVED
CUTTING EDGES.

When grinding tools with hollow, or shaped cutting edges, special shaped stones or

wheels are required. E.g., when grinding a scribing gouge. Those tools ground on
the convex side can be ground on a flat grinding whefel.

. For sharpening curved cutting edges small shajped oilstones called “slips” or
“dlipstones” are used to produce keen cutting edges.| Fig. 73.

Nharpening Spokeshaves see fig. 28.
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WOODWORK IN THEORY AND PRACTICE

QUESTIONS.

1. Name the two operations necessary for putting a keen cutting edge on a chisel.

2. When is it necessary to use a grindstone or emery wheel on the cutting tool?

3. Why is it necessary to use water when grinding on either the emery wheel or
grindstone ?

4. At what angle is the cutting tool held to the emery wheel?

5. What stone would you use to produce a keen cutting edge? State the sharpen-
ing bevel.

6. Describe fully the operation of sharpening a chisel on an oilstone.

7. What oil is suitable for use on the oilstone? Why is oil used on the oilstone?

8. During the first stage of sharpening a wire-edge is formed. Describe how you
would remove this burr or wire-edge.

'9. Describe how you would grind and sharpen a scribing gouge.

10. Describe fully how you would put a gapped jack plane iron into good working
order.

SUBSECTION 2. ABRADING AND SCRAPING CUTTING TOOLS.

Comprises those tools which cut the timber by taking away small particles at a time.
(Also under this section Grinding and Sharpening Tools are grouped as their cutting
action is similar to saws, files, etc., as they wear away metal particles.)

A. SAWS. Saws are sometimes grouped separately under a heading “SAWS,”
but as they cut or tend to wear away or 4ébrade the timber, they are here classified
as Abrading Cutting Tools.

Uses: Saws are used for cutting the timber to size and shape with a minimum
amount of waste of material and effort.

SAWS may be divided into the following groups:—

(1) Bench Sows or Hand Saws—those used for straight cuts.
(ii) C.‘.:'w\ Cutting Saws—those used for curved cuts,

Q,r'(i) BENCH, OR HAND SAWS—TFigs. 45 to 50, plate 11.

1. Rip Saw-NJFigs. 45, 46 and 51—distinguishable by the shape of the teeth,
which are chisel edged, and the front edge or advancing edge being at right angles
to the line of the teef or the back of the blade. Length 24” to 28”, with 3 to 6 points
per inch. (See also plate 13.)

Uses: For cutting Nong the grain (Ripping) of thick timber. A rip saw with

smaller teeth, often calldg a “half rip,” is used for ripping thinner timber about $”
thick,

k/z Cross Cut—Figs. 45, and 52. (Sometimes referred to as the Hand Saw.)
Distinguishable by the knife-Yke edges of its pointed teeth, which are smaller thﬁn
those of the rip saw. The frong edge of the teeth being about 70° to 80° to the line of
the teeth. Length 22” to 28”, With 5 to 9 points per inch. (See also plate 13.)

Uszs: For cutting across the| grain of thick timber. It can also be used for light
ripping of thin timber. '
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WOODWORK IN THEORY AND PRACTICE

3. Panel Saw—Figs. 45 and 52. Is smaller than the cross cut saw, length 18” to
20”, with 10 to 12 points per inch.
Uses: For sawing thin timber chiefly across the grain. For cutting tenons, and

smaller work generally. (It is a handy saw for cutting plywood if kept almost flat
on the wood.)

4. Tenon Saw—Figs. 48 and 53. (Belongs to a group of saws called “Back
Saws” which possess a brass or steel stiffening rib to strengthen the back of the
blade.) The tenon saw has a closed handle, which 1s so shaped that the saw is best
used in a horizontal position on the bench (see Fig. 53). Length 8” to 18”, with 12
to 14 points per inch.

Uses: For general bench work and joint construction in conjunction with the vice
and bench-hook, where accuracy is required. (See details of Tenon Saw, figs. 96
and 97, plate 21. Pages 45 and 46.)

- 5. Dovetail Saw—Figs. 49 and 53. (Back Saw.) Similar to the tenon saw, only

smaller and has an open handle. Length 8” to 10”, with 18 to 22 points per inch.

Uses: For fine and very accurate joint cutting and light work only. E.g., con-
struction of dovetail joints.

6. Light Back Saw—Fig. 50. Has a very small blade which has a strengthening
rib. Has a plain round handle. Length of blade 4” to 8”, with 24 to 32 points per
inch.

Uses: For super fine work, very small dovetails, and cutting fine mouldings, etc.

(i) CURVE CUTTING SAWS.—These saws have narrow blades to enable
them to turn in the saw cut or “kerf” when sawing curves.

1. Bow Saw—Figs. 54 and 54a. Has a thin blade about 1” wide, average length
12”7, held in a wooden frame made of English Beech, Ten%ion is applied to the
blade by means of a length of cord and winding lever or an iron rod and thumb screw.

Uses: Extensively used for external curve cutting. Owing to the frame, it cannot
be used for cutting far from the edge of the work. For cutting thick timber.

2. Coping Saw—Fig. 55. Has a very fine blade held in a stiff wire frame.
» Length of blade usually 6”.

Uses: For cutting quick or sharp curves either internal or external; owing to the
smallness of frame it also cannot be used very far from the edge of the work. Mostly
used for cutting thin timber, such as three-ply for toys and three-ply templates, etc.

3. Fret Saw—Fig. 56. Has a very fine blade similar to the coping saw, 5” tn
6” long (usually not as coarse as the coping saw blade), held in a long rectangular
steel frame 12” to 20” long (length of frame denoting size of saw).

Uses: For cutting curves in thin wood, giving a clean cut without splintering the

~~2  Tacause of the long frame it can be used at a greater distance from the edge

Saw—Fig. 57. Has a narrow tapering blade 12” to 18” long, fitted
handle.

large interior curves (the width of the blade governing the

Tt is necessary to bore a hole in the job through which to start

*1tewnal cuts. Can also be used for straight internal cuts
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TOOLS USED FOR WOODWORKING

where the hand saw cannot be used, such as for draining boards for sinks, floor and
ceiling manholes, etc.

<5. Keyhole or Pad Saw-—Fig. 58. Has a narrower blade than the compass saw,
length 10” to 147, fitted into a round handle.
Uses: For quick internal curves where it is impossible to use other saws.

6. Nest of Saws—Fig. 59. Consists of three separate blades and a detachable
open handle. The blades are: (i) Pruning Blade, 18” long, (ii) Cqmpass Blade,
12” to 14” long, and (iii) Keyhole Blade, about 10” long. The pruning blade can
be used for straight cutting or large flat curves, while the others are used as in 4 and
5 above.

- Handles for Saws-—These are usually made of English Red Beech, although Pear-
wood and American Applewood are frequently used.

The Blades are made of cast steel, tapered in thickness from the teeth to the back,
while the back itself has a slight taper from the handle to the point. The teeth of rip
saws and saws with large teeth are usually slightly larger at the heel than at the toe
or point.

Note: Always use the right saw for the right job, and DO NOT force the saw to
cut; very little effort is required to operate a sharp saw.

QUESTIONS.

1. Name three Bench Saws and state their special uses.

2. Name three Back Saws and state their special uses. What is the purpose of the
stiffening rib?

3. Name the two main groups into which saws are divided.

4. Why is it necessary for some saws to have very narrow blades? What saws
have narrow blades?

5. Briefly state the difference between the uses of the rip saw and the cross cut
saw.

6. Name two saws suitable for sawing the sides of small joints. Describe these
saws.

7. Describe fully two saws used for external curve cutting.

8. Name two timbers suitable for handles for saws.

9. Write down what you learn from the examination of Figs. 51, 52 and 53.
10. Set out a table giving length and points per inch for the six Bench Saws.

(See fig. 45.)
SAW SHARPENING (PraTE 12).

Like any other cutting tool, the cutting edge (i.e., the teeth) of a saw must be
§harpe13ed regularly if satisfactory work is to be carried out. The operations involved
In putting a saw into good working order are—

L. Topping or Jointing. 3. Setting. /
2. Shaping or Reshaping. 4. Filing or S&/wzmging,
I K""
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SHARPENING OF SAWS USED FOR CUTTING ACROSS THE
GRAIN (Fics. 60 to 64).

1. Topping or Jointing—Fig. 60.

If on examination the teeth are found to be uneven, it is necessary to “joint the
saw,” that is, run a file along the tops of the teeth until they are all of equal height.
To do this place the saw in a suitable saw vice and run a flat mill file, held square to
the blade, along the tops until every tooth is touched by the file. (Most saws have a
slight “camber” or arch along the line of the teeth, hence care should be taken not to
file too much off the tops of the centre teeth).

2. Reshaping—Fig. 61.

After topping it is always necessary to reshape the teeth that have become flattened
by the file. (Shaping need only be done when the saw has been jointed.) Place
the file in the gullet between the teeth and file STRAIGHT ACROSS with the file
at right angles to the blade. Care should be taken to make all the teeth the same
shape, the front edge being 70° to 80° to the line of the teeth.

3. Setting—Fig. 62.

It is always necessary to set the teeth after jointing and shaping. “Setting” is the
process of bending adjacent teeth to opposite sides, so that the cut or “kerf,” made by
the saw, is slightly wider than the thickness of the blade or “plate” to prevent it from
jamming when sawing. (See figs. 65a and 66a.) Setting is done with a plier saw-set
or a special saw-setting hammer. The TOP HALF ONLY of the teeth should be set.
After setting some workmen “side file’’ the saw, that is, lightiy run a file along each
side of the saw to even up any irregularities in setting.

. 4. Sharpening or Filing—Figs. 63 and 64.
Use a three-cornered taper file of the correct size suitable to the saw being sharp-
ened. (See table below for correct size of file.)

(a) Fix the saw in a saw vice with the Zandle to the right and the bottoms of the
‘gﬁueis about 4” above the jaws of the vice. Commence filing at the point of the
saw. Place the file in the gullet to the lefs of the first tooth bent lowards you (“A,”
fig 63, th¢ ™ swing the handle of the file to the left (i.e,, away from the handle of
the saw) at ‘30° to 45°. Hold the file level. File both teeth on each side of the file
at the same h"m‘-,, filing on the push stroke only. Keeping the file at the same angle,
file in each al.“Tate gullet to the handle end of the saw.

(b) Turn ¢ h saw round so that its kandle is on the left, and place the file in the
gullet on the 74 4t of the first tooth bent towards you (“B,” fig. 64), (start at the
point of the sawf and swing the handle of the file to the 7ig/4¢ (away from the handle
of the saw) at the ) ame angle as above and file as in step (a).

‘Nore: Th : of the file at an angle of 30° to 45° to the blade produces a
bevel or knifz t:dr;;n(gm. the sides of the tooth and at the same time bringing each
tooth to a needle point, + vhich severs or cuts the fibres on each side of the saw kerf
when cutting across the g o A bevel of 45° is suitable for softwoods and 30° for

hardwoods.
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PLATE 12

SHARPENING OF SAWS USED FOR CUTTING ALONG
THE GRAIN—RIP SAWS.

The teeth of the rip saw are not pointed but chisel-edged. To produce the chisel

edge it is necessary to file straight across the saw.

Joint, reshape and set the teeth in the same manner as for cross-cut saws. Note

that the shape of the teeth for ripping saws have the front edge at 90°. In step 4,
Filing or Sharpening, place the saw in the clamp in the same position as in step 4a
above, and file in each alternate gullet, but FILE STRAIGHT ACROSS with the

.axis of the file at right angles to the blade. Turn the saw around and proceed as
In step 4b, still filing straight across.

SIZE OF FILE TO USE.

of points per inch.

A

The size of the file is governed by the size of the teeth of the saw, i.e., the number
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TABLE.
Points per inch— 3-34 4-44 554 664 7 89 10 11-12 over 12
Size of file— 97 8" 77 6 54 5 4§ 47 34103

QUESTIONS.

1. Write down the names of the four operations necessary to put a saw into good
working order.

2. What is the purpose of “jointing ?”’

3. Describe the operation of reshaping the teeth of a cross-cut saw.

4. Why is it necessary to reshape after top mg the teeth?

5. What js_the pu of set on a saw?
6. How much of the toot 1d be s&t and how is it bent?

7. What kind of a file is used for hand saw sharpening? What size file would you
use for saws with 4, 6 and 11 points per inch?

8. Describe the operation of filing the bevelled teeth on the cross-cut saw.

9. At what angle is the file used to produce the bevel?

10. Why are the teeth of the rip saw filed straight across during the filing step?

SHAPE AND CUTTING ACTION OF SAW TEETH.

Cross Cut Saws—Fig. 65, plate 13.

When cutting across the grain the teeth of the saw must be so shaped that they
will sever the fibres on each side of the saw kerf. To do this each alternate tooth is
brought to point on opposite sides. These needle points and knife-like edges of the
teeth cut the fibres and enable the centre portion of the kerf to break up and be
carried away in the gullets as sawdust (fig. 67). The set on the teeth allows the
blade to move freely in the kerf. The points and cutting edges are produced by
filing at an angle to the line of the teeth. The pitch or slope of the front edge of
the teeth has to be such that the teeth do not bury themselves in the fibres, making it
difficult to saw. It has been found that an angle of 70° to 80° for the advancing
edge gives the best sawing results. Teeth so shaped are often referred to as “raked”
teeth.

Rip Saws—Fig. 66, plate 13.

When cutting along the grain there is no tendency for the grain to tear or splinter
out, therefore there is no need to sharpen the teeth at an angle to produce points.
The teeth of rip saws are sharpened by filing straight across, producing teeth with
flat cutting edges, i.e., a series of chisel-like cutting edges, which chop out smal}
particles of word at each stroke of the saw (fig. 68). When sawing along the grain
the teeth are not likely to dig in, and the front edge of the tooth may be sharpened
at 90° to the line of the teeth, and are sometimes called “hooked” teeth, The teeth
are set so that the kerf is slightly wider than the thickness of the blade. A rip saw
cannot-be used successfully for cutting across the grain, as the teeth dig into the
wood and tear the fibres.
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QUESTIONS.

. What saw would you use to saw across the grain?

. Why are the teeth of a cross cut saw sharpened to needle points?

. How are the needle points produced on the teeth of a cross cut saw?

. Why are the front edges of the cross-cut saw teeth sloped at the angle of 75°?
. How is the sawdust carried away from the cut?

. When would you use a rip saw in preference to a cross cut saw?

. What shape is the cutting edge of a rip saw tooth?

- What is the angle of the front edge of a rip saw tooth to the line of the teeth?
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9. Why is it unsatisfactory to use a rip saw for cutting across the grain?
10. Show by sketches the details and shape of the teceth of rip saws and cross cut
saws.

B. GRINDING AND SHARPENING TOOLS—Plate 14,

(i) Grinding Wheels. (For Grinding.)
(ii) Oilstones and Oilstone Slips. (For Honing or Sharpening.)

(i) GRINDSTONES AND EMERY WHEELS.

Uses: For removing quickly the burred, gapped or worn edges of plane irons,
chisels and gouges, to form a new grinding bevel.
Grinding tools are of two kinds:—

1. Grindstones—Fig. 69—are quarried natural sandstones (particles of sand or
grit naturally cemented together). When the grindstone is used it is necessary to
use water to wet the stone for the following reasons:—

(a) It reduces the heat caused by friction while grinding which would quickly
ruin the cutting edge of the tool by drawing the temper or burning the metal.

(b) It washes away the particles of stone and steel liberated while grinding, thus
enabling the stone to cut freely.

(NoTE: As water softens the stone, the stone should be wetted all over, otherwise it
will wear unevenly. For the same reason the stone should never be left standing in
water.)

2. Composition Abrasive Wheels—Fig. 70—are artificial stones, that is,
hand-made stones. Emery is an impure aluminium oxide found in the form of rock;
it is crushed into various sizes of “grit”” The powder or grit thus produced is
mixed with a suitable bond, moulded and baked at a high temperature. Carborun-
dum (silicon carbide) is artificially manufactured by heating together sand and
coke in an electric furnace, forming a compound of silicon and carbon, which is
crushed and treated in the same way as emery. Carborundum is used as a substitute
for emery.

(Note: When using the emery wheel it is necessary to dip the cutting tool
frequently into water to prevent over-heating or burning the cutting edge of the
tool.)

Advantages of Sandstones.
(a) They permit the grinding to a keen edge with little risk of burning the cutting
tools.

Disadvantages.
(a) The process of grinding is slow.
(b) The stone may wear unevenly.
Advantages of Emery Wheels.
(a) Because of the fast cutting qualities and speed at which they can be used, the
grinding process is much quicker.
(b) They can be moulded to any shape for grinding curved or shaped edge tools.
(c) They can be manufactured in different grades, e.g., soft, medium and hard
and different degrees of coarseness and fineness.
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Disadvantages.

(a). Owing to the high speed at which the wheel is used, greater care must be
exercised, as there is a danger of burning the cutting edge of the tool by friction,
hence the tools have to be frequently cooled by plunging into water.

When using either the emery wheel or grindstone turn the stone towards the cutting
edge to produce a better edge. When grinding small or narrow edges use the whole
surface of the stone so that grooves are not worn in the surface of the stone.

(i) OILSTONES AND OILSTONE SLIPS.

Uses: To put a keen cutting edge on cutting tools, a process called “honing.”
Honing is always carried out after grinding.

Honing or Sharpening Stones are divided into: Natural Oilstones, Artificial Oil-
 Stones and Slip Stones,
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1. Natural Oilstones—Fig. 71—are quarried (mostly in America), and can be
obtained usually in two grades, hard and soft grained. The soft stone has a fairly
coarse grit. Plenty of water should be used on all coarse grained natural oilstones,
and oil of a non-drying nature on the finer grades (Neatsfoot oil). Two of the best
natural stones are the “Washita” and “Arkansas.” The latter produces the keenest
cutting edge, but is the most expensive stone.

2. Artificial Oilstones—Fig. 72—are manufactured by cementing together
particles of carborundum. The two most common makes are the “India” and the
“Carborundum,” made in fine, medium, coarse and combination grades. The com-
bination stone is made up with a coarse grade on one side for wearing down quickly
very dull or badly nicked edges, and a fine grade on the other side for producing a
keen cutting edge. Oil is used on artificial stones.

The slow cutting natural stones produce a finer cutting edge than the fast cutting
artificial stones.

Size of Oilstones: Average size, 7” x 2” x 1”,

3. Oilstone Slips or Slipstones—Fig. 73—are pieces of oilstones of various
shapes, used for sharpening tools with curved and shaped cutting edges (e.g., gouges
and moulding plane irons), which cannot be honed on the flat surface of an ordinary
oilstone. Oil should be used.

0il—Oils of non-drying qualities should be used during the sharpening process
to prevent clogging or ‘“glazing” of the stone by floating off the particles of steel.
Oil also prevents overheating caused by friction. Neatsfoot oil, extracted from the
feet of cattle, is generally used on the oilstone.

Care of Oilstones.—ALWAYS KEEP OILSTONES CLEAN AND MOIST.
If allowed to dry they will become hard and brittle, and they will become glazed or
smooth more readily. If kept in a dry place it is advisable to keep them oiled and in
a covered box.

Any irregularities or glaze may be removed by grinding on the side of a grind-
stone or by rubbing down with a wet sandstone brick or emery powder mixed with
water on a hard flat surface. They may be cleaned with kerosene.

QUESTIONS.

1. What is the difference between the composition of the emery wheel and grind-
stone ? .

2. Why should water be used on the grindstone?

3. What is the purpose of using water when grinding on an emery wheel?

4. Write down the advantages of composition stones.

5. Show by a sketch the position of the eéutting tool and the direction the
wheel should rotate when grinding?

6. Why is it necessary to use an oilstone after grinding?

7. Write down the names of (a) two artificial oilstones, (b) two natural oilstones.

8. Why should oil be used on an oilstone? What type of oil should be used?

9. What type of stone would you use to sharpen a gouge?

10. What steps would you take to prolong the life of your oilstone?
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C. OTHER ABRADING AND SCRAPING TOOLS.

1. Cabinet Scraper—Fig. 74, plate 15. (May be classified as Paring and
Shaving Cutting Tools.) The Cabinet Scraper is a flat piece of tool steel about 5” x
3”. The cutting edges are formed by burring over the long edges. When drawn over
the timber very fine shavings are produced. Some scrapers are fitted with handles to
make them easier to manipulate; others are fitted into a stock similar to a smoothing
plane stock and used like a plane. Another type has a stock similar to a spokeshave
to hold the scraper blade.

Uses: To produce a very smooth surface and remove marks left by the plane. A
scraper is very handy for smoothing up a cross grained area on the job.

Small shaped scrapers may be held in a “scratch stock” (see fig. 331, plate 71)
and used for producing small mouldings.

SHARPENING THE SCRAPER—TFig. 74.

Step 1. (a) File all edges straight and square to the sides with the length of the
file along the edges of the scraper. A flat mill file is the most suitable to use.

(b) Holding the scraper vertical, rub it on the oilstone to remove file marks. (Fig.
74a.)

Step 2. Place the sides of the scraper flat on the stone and rub lightly to remove
any burr or wire edge. (Fig. 74b.)

Step 3. Place the scraper in the vice and run a burnisher (a gouge may be used)
along the edges:—(a) first holding it flat or horizontal to flatten the edges; (b) next

- ABRAOING & SCRAPING CUTTING T00LS —
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tip the burnisher over at an angle of 8° to 10° to bend or turn the edge slightly.
Thus the small cutting edge is produced. (Fig. 74c.)

When ‘using the scraper it is held in both hands in much the same way as the
spokeshave and pushed away from the operator, the scraper being tilted away into
such a position that it cuts, i.e., removing fine shavings and not dust.

2. Abrasive Papers.

GLASS PAPER consists of powdered glass or crushed flint rock or quartz glued
to a stiff paper. The glass is crushed and passed through a series of screens or sifters
to produce the various grades: Flour, 00, 0, 14, F2, M2, S2, 24, 3. Flour paper,
being extremely fine, is used in the final stages of french polishing to level up the
surface between coats. GARNET PAPER (usually waterproof) is made from
crushed garnet, graded and glued to stiff paper. Grades 7/0 to 4. Garnet is a
natural stone or rock used in jewellery, the less pure parts being used for the manu-
facture of garnet abrasives.

CARBIDE OF SILICON and ALUMINIUM OXIDE are artificial abrasives
glued to waterproof paper.

Uses: For removing scraper marks on the timber so as to produce a very smooth
surface usually in preparation for a finish such as french polishing and lacquering.
Gamet paper is more flexible than glass paper and is specially suitable for smoothing
mouldings, etc. Waterproof papers are used with water for levelling enamelled
surfaces.

NotE: Glass paper should always be used wrapped round a block or rubber, and
used carefully so that the sharp edges of the job are not rubbed off, spoiling the
appearance of the work. (Cork rubbers are generally used.) Shaped rubbers should
be made to suit moulded work.

3. Files and Rasps—Fig. 75, plate 15. FILES are made in a variety of shapes
and grades of cut. Square: for filing square holes and slots, etc. Flat: used on
flat surfaces or convex edges. Half-round: for filing concave surfaces and edges,,
also for enlarging holes, etc. Round: for enlarging holes and filing sharp concave
edges. Triangular saw file (single cut tapered) : used for sharpening saws, and can
be used for filing grooves, etc.

RASPS. Usually half-round in section, the teeth being formed on the surface
of the file blank with a special punch. The rasp removes the wood fairly quickly, but
leaves a rough surface which should be finished with a file and then glass paper.

, QUESTIONS.

Describe a cabinet scraper and state its uses.

What metal is used in the scraper? Why do you think this metal is used?
Describe fully how you would sharpen a scraper. (Use sketches.)

Why are the edges burred over with the burnisher?

What is glass paper?

. What is garnet paper?

. How is glass paper used? State its uses.

Describe the uses of the round, flat, and half-round files.

. Draw the cross-sections of five files.

. What is the difference between the rasp and the file? '
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TOOLS USED FOR WOODWORKING

_~~ SUBSECTION 3. BORING CUTTING TOOLS.

ITS—Figs. 76 to 83, Plate 16.

There are many varieties of bits, all having been designed for boring holes under
special conditions.

KINDS :—

1. Shell Bit, 2. Spoon Bit, 3. Nose Bit. These bits are somewhat old-fashioned,
and are very rarely seen in the workshop these days, being superseded by the cobra
bit and wood drill. They have to be forced into the timber by continual pressure.

Uses: All are used for boring small holes for nails and screws. If carefully used
they will not split the timber. They are particularly useful for boring with the
grain.

4. Cobra Bit—Fig. 76. (Also known .s Half Twist, Nail, Snail, Screw and
Gimlet Bit.) Has a twisted point which draws the bit into the wood. Owing to its
tapered point, care must be taken not to split the timber while boring near the end.
Sizes: 1" to §”, intervals of 32nds of an inch.

Uses: For boring small holes for nails and screws.

‘/5. Twist Bit—Fig. 77. (Sometimes called an Auger Bit.) This bit has both
a twisted point and a twisted shank. The twisted point draws the bit into the wood.
Two varieties are made, one for hardwood (without spurs or scribers) and one for
softwood (Jennings Pattern, with spurs). Sizes: 4” to 14”, intervals of 16ths.

Uses: For boring deep holes in hardwood or softwood. Particularly useful when
boring in end grain, as the long twisted shank will keep the hole straight and throw
out the waste.

6. Dowel Bit—Similar to the twist bit, only shorter. Sizes: ” to §”.

Uses: For boring holes for dowels and preliminary boring out waste of mortises.
7. Centre Bit—Fig. 78—is different from other bits as regards to shape, but its
cutting action is similar to the twist bit. Sizes: 4”” to 2, intervals of 16th up to 1”
and 8ths from 1” to 2”.

Parts: (1) Centre Point (which is sometimes threaded) guides the bit.

(2) Spur or Scriber (which is slightly shorter than the point) cuts the
rim of the hole.

(3) Router or Cutter (which is slightly shorter than the spur) removes
the waste.

Uses: Centre bits are suitable for boring shallow holes or holes through thin
timber ONLY, as there is no guiding shank to keep it boring straight.

8. Expansion Bit is able to be adjusted to cut holes from 4” to 3”. The cutting
action is similar to the centre bit, which it resembles somewhat in its appearance.
ses: For boring shallow holes or through thin wood.

9. Wood Drills—Fig. 79. Are steel drills with twisted flutes and fitted with
square heads to fit the chuck of the brace. They have no twisted point, and have to

be forced into the timber. Sizes: 1/16” to §” in 1/32” intervals. Numbers on
shank of bit indicate 32nds of an inch.

Uses: For boring holes for nails and screws, etc. Can be used in hardwood or
softwood, boring a clean neat hole without fear of splitting the timber.
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10. Dowel Rounder—Fig. 80. For chamfering or sharpening the ends of dowels.

11. Countersinks—TFig. 81. These bits have a tapered cutting point which
enlarges the tops of holes, a process called countersinking.

Uses: For countersinking the tops of holes to receive the heads of countersunk
head screws. The snail pattern is most suitable for hard woods.

12. Forstner Bit—Fig. 82. This bit, unlike other bits, is guided not by a centre
point but by its circular rim, consequently it can be used to bore at any angle to the
surface of the work regardless of the direction of the grain. Sizes: $” to 1”.

Uses: For boring skewed holes (called pocketing) for screws, e.g., as in the rails
of tables to enable skew screwing of the top to the rails, also for flat bottomed holes
in pattern making. (See fig. 249, plate 33.)

13. Turnscrew or Screwdriver Bit—Fig. 83. A bit shaped with a blade to fit
the slots of screws, not a boring tool.

Usks: For inserting and removing screws (it is held in the brace).

B,AUGER—Fig. 84. A twist bit with a long shank, the head being shaped with
an eye for fitting a cross-bar or handle to give greater leverage. Sizes: §” to 2”.

Uskes: For boring large, deep holes for bolts, etc., in hardwood where the brace is
not strong enough to turn a bit.

C. GIMLET—Fig. 85. Similar to a nail bit with a small cross handle for hand
boring.

Usks: For boring small holes for nails and screws where a brace cannot be used.
The gimlet must be used with care; being like the nail bit, it will split the timber.

D. BRADAWL—Fig. 86. Consists of a thin steel rod, which is flattened to a
small cutting edge at one end, and a tang fitting into a boxwood handle at the other
end. The flat cutting edge is placed across the grain and forced into the timber
while being twisted back and forth so that the fibres are cut, thus making a small
hole.

Uses: Used for making small holes where the brace and bit is not necessary.

SHARPENING BITS.—PrLaATE 17.

The Centre Bit—Fig. 87. Hold the bit more or less vertically with the point on a
flat surface and file the top edge of the cutter at an angle of 30°. Lightly touch the
inside of the scriber or spur with 2 file and finish with an oilstone slip.

The Twist Bit—Fig. 88. Is sharpened in the same manner as the centre bit, care
being taken not to damage the threaded point. The spurs can be carefully filed
occasionally.

The Cobra Bit—Fig. 89. Use a rat-tail file (round file), filing lightly the cutting
edge towards the point. Remove the burr on an oilstone.

Countersinks—Fig. 89a. Use a rat-tail file for the snail pattern and a three-
. cornered for the rose pattern.

QUESTIONS.

l; 1. Sketch a nail bit and describe its uses. Describe how you would sharpen this
it.

2. Why is it necessary to be careful when boring with the nail bit?
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3. Name the most suitable bit for boring a deep hole for a bolt. Why is it suitable?
4. Show by sketches the difference between the cutting points of the hardwood
and softwood twist bits.

5. Give the name of a bit most suitable for boring small holes for nails and screws.
6. Sketch and describe the parts of a centre bit. State its uses.

7. Describe the uses of the dowel rounder and countersinks.

8. Name three boring tools which are not used in conjunction with the brace.
9. What is the difference between the twist bit and the handled auger?
10. Show by sketches how you would sharpen (a) the centre bit, (b) the twist bit.

SHARPENING ,

“fung  top
= \ of Rourter or (ulter.
' —-SNAIL HORN
—CENTRE BIT — —TWIST B/T— COUNTERSINK—
r1g 87 g 88. g 8o
PLATE 17
v GROUP 4.

PERCUSSION AND IMPELLING TOOLS (PLATE 18).
v A. HAMMERS.

1. Claw Hammer. Generally purchased according to the weight of its head;
weights range from 8ozs. to 320zs. This hammer, as its name suggests, possesses a
claw for extracting nails. Handle made of Ash, Spotted Gum or Hickory.

Uses: Not of much use in cabinet work ; mainly used for heavy work, as in carpen-
try, where a heavy hammer is necessary to drive large nails.

2. Warrington Hammer—Fig. 90. This is a light hammer with a cross pein
(pane or pene or pean). Sizes run in number, 00 to 12, a No. 2 or 3 (about 100zs.)
being the most suitable size.

Uses: For general use in cabinet work and light hammering generally. The cross
pein being used for starting small nails and brads, etc., and can be used for pressing
small inlays and veneers into position.
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B. MALLETS.

1. Carpenter’s or Joiner's Mallet—Fig. 91. This is a wooden hammer, head
4” to 7”. For general work a 6in. is a useful size. The head is made of beech or
brush box, and fitted with a tapered shait or handle made of beech, ash or spotted
gum.

Uses: For driving chisels and for assisting in assembling jobs.

¥ C. NAIL PUNCH or Nail Set—Fig. 93. Can be obtained with round or square
points, round being most generally used. Sizes: 1/32” to 5/32” diam. The smaller
sizes being mostly used for cabinet work. The point is usually concave.

Uses: Used in conjunction with the hammer for driving nails below the surface
of the timber.

* D. SCREWDRIVERS—Fig. 92. These are obtainable in a variety of sizes and
patterns. Most common types are London and Cabinet patterns. Sizes 3” to 12”
(length of blade). (See also Screwdriver Bit, No. 13, page 41.)
Uses: For inserting and removing screws.
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E. THE BRACE. C(Classified above under Holding and Supporting Tools, is some-
times grouped in Impelling Tools, as it impels the various bits. (See Holding and
Supporting Tools for details.)

QUESTIONS.

1. Describe and state the special uses of the claw hammer.

2. Name the most suitable hammer for use in cabinet work; state its uses.

3. Sketch a Warrington Hammer and name its parts.

4. Name the tool used for driving chisels. What woods are used in its construc-
tion?

5. Give your reasons why a mallet and not a ham-
mer is used for impelling chisels and tapping the

- ﬂRMEQ CH]SEL-— parts of jobs together.
6. Describe how you would drive the head of a nail
below the surface of the job.

7. Why is it necessary to use a nail punch?

Sy 7 . .
i /’a"d" 8. Sketch a cabinet pattern screwdriver and name
. B its parts.
9. Why is a brace sometimes classified as an impel-
ling tool?

10. Name five timbers suitable for tool handles.

[ W s Orass Ferruis. //

Ml THE FIRMER CHISEL
(Fig. 94, Plate 19)

S Tang
CLASSIFICATION: Paring and Shaving Cutting
Z Shoutaer Tools.
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: \ > the mallet.
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& A 8 .
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K ‘{‘ 7 drical in shape, the top being slightly rounded to
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2% Beret20225° sists of the following :—
Fig 94. 3&" ”' ,7‘25' .”3%. (a) Blade proper is §” to 2” wide and rectangular
2 in section; the cutting edge is ground at about 20° to
PLATE I9 25° and sharpened at about 30°,

1

44



TOOLS USED FOR WOODWORKING

(b) Tang. This is the tapered end of the blade which fits into a hole in the handle.

(c) Shoulder. The lower end of the tang is shaped to form a shoulder, which
prevents the tang from being driven too far into the handle.

(d) Neck. The neck is the shaped portion beneath the shoulder.

Note: When using the chisel for paring purposes always keep every portion of
the body behind the cutting edge; this is a safety first measure in case the chisel
should slip. Also if using with the mallet for mortising, etc., keep the cutting edge
across the grain; this prevents splitting the timber.

For Holding the Chisel see figure 95, plate 20.
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PLATE 20
QUESTIONS.

1. Give the full classification of the Firmer Chisel.
2. How would you determine the size of a chisel?
3. State the uses of the Firmer Chisel.

* 4, Name the timbers most suitable for chisel handles. State your reasons for
selection.

5. Make a neat sketch of a Firmer Chisel and name all parts.
6. Show by a small sketch how the blade is fixed to the handle.
7. What is the purpose of the ferrule?

8. What is the purpose of the shoulder?

9. Write down the grinding and sharpening angles.

10. Briefly describe how the chisel is used for (a) rounding comers; (b) light
mortising.

" IV. THE TENON SAW (Fig. 96, Plate 21).
CLASSIFICATION: Abraiding Cutting Tools.

Uskes: For cutting tenons, sawing sides of trenches, etc., and general bench work
in conjunction with the cutting board or vice.
Sizes: 8” to 18” equals length of blade.

ParTs:
1. Handle is a closed type of handle, made of beech, and so shaped that the saw
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can be used in a horizontal position on the bench. C.F. rip saw and cross-cut saws,
which are generally used at an angle on the sawing stool. (Figs. 51 and.\ 52, plate
11.)

2. Blade, average length 14” long, made of well tempered steel and stte\ngthened
by a “back” or stiffening rib of brass or steel, which prevents the thin blade from
buckling.

3. Teeth: Number from 12 to 14 points per inch, the front edge of the tooth being
at an angle of 75° to the line of the teeth.

Note: When using the Tenon Saw hold it in the right hand with the pointer or
index finger along the handle pointing to the blade; this gives a firmer grip. (See
fig. 53, plate 11.) When starting a cut, guide the saw to the line with the thumb of
the left hand and allow the teeth to just touch the job for the first few cuts. Do not

try to force the saw to cut. (See fig. 97, showing the Use of the Tenon Saw for cross
cutting and ripping.)
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QUESTIONS.

1. What is the classification of the tenon saw?

2. Describe the differences between the handles of the tenon saw and rip saw.

3. Describe the uses of the tenon saw.

4, How would you state the size of a tenon saw?

5. Why is the tenon saw sometimes referred to as a “Back Saw”? What is the
purpose of the back?
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6. Make a neat enlarged sketch showing the shape of the teeth of the tenon saw;
insert all details.
7. What timber is used in the handle of the tenon saw?
8. Illustrate the uses of the tenon saw for ripping.
9. Describe how you would hold the tenon saw.
10. Make a sketch of the tenon saw and name all its parts.

V. THE WOODEN JACK PLANE (Fig. 98, Plates 22 and 23).

CLASSIFICATION: Paring and Shaving Cutting Tools.

Uses: The jack plane is used for removing the rough surface of the wood fairly
quickly and making it approximately true.

Wooden jack planes are made of English Red Beech. Beech being found most
suitable for the following reasons:—

(1) It is uniform in texture.

(2) It retains its shape when thoroughly seasoned.

(3) It is a tough, straight grained, compact wood.

(4) It wears well and evenly.

(5) It is plentiful and reasonably cheap.

Sizes: Size is determined by the width of the cutting iron, 2” to 24”. Length of
stock, 14” to 17”. The cutting iron is always fitted with a “Cap Iron.”

PARrTS :—

1. Stock or Body: Made of English Beech, 14” to 17”, and about 24 to 23
square. (See figure 98 for names of parts of the stock.)

2. Handle or Toat: Made of beech and let into the stock behind the cutting iron.
The handle is so shaped and placed that the force of the hand is directed to the
cutting edge, thus a minimum of effort is required to operate the plane. (See inset,
fig. 98.)

3. Button: Some planes have a button, i.e., a raised piece of tough wood (usually
Boxwood) let into the nose of the stock to receive blows of the hammer when separ-
ating the irons from the stock or when reducing the set of the cutting iron.

4. Wedge is made of Beech and serves to hold the cutting iron in position. It fits
into carefully prepared grooves in the side of the escapement.

5. Cutting Iron is usually set at 45° to the sole of the stock and consists of (a)
a blade of mild steel, with (b) a tool steel face welded to its front surface as far as the
slot. This tempered steel facing forms the cutting edge (see shaded portion on edge
view of cutting iron in fig. 99). The reasons for having only a thin portion of hard
steel are to prevent the top of the cutting iron from splintering or breaking while
being hammered when setting, and to reduce unnecessary effort when grinding and
sharpening, as the soft iron grinds away quickly. The grinding angle is 20° to 25°
and the sharpening angle 25° to 30.° The cutting edge is slightly curved, enabling
it to take off fairly thick shavings with a minimum of effort. (Fig. 99.)

6. Cap or Back Iron is made of mild steel, and is secured to the cutting iron by
means of a screw which fits through a slot in the blade. The purpose of the cap iron
is to break the shavings, thus preventing the fibres from tearing up, enabling a
smooth surface to be produced. Also to some extent a good fitting cap iron prevents
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TOOLS USED FOR WOODWORKING

the cutting iron ‘“‘chattering” (vibrating). The edge of the cap iron is usually fixed
at about 1/16” from the edge of the cutting iron. (See figs. 99 and 99a, plate 22;
fig. 100, Holding Jack Plane, plate 23.)

SETTING THE WOODEN JACK PLANE.

Fix the cap iron about 1/16” back from the edge of the cutting iron.

Hold the stock in the left hand with the thumb in the throat to hold the loose parts
when inserted, and the fingers under the sole of the plane. Insert the irons with the
cap iron up and the bevel of the cutting iron down, temporarily fixing them in position
with the wedge. Still holding the plane in the same manner, turn the plane over so
that the sole and the cutting edge may be sighted, any adjustment is made and the
wedge tapped “home.” A sight is made again; the cutter should appear as a thin
black line. If the cut needs increasing, tap the back end of the cutting iron; if it
needs decreasing, tap the tapping button; this will bring the irons up; when satisfied,
fix the wedge in tightly.

Note: To remove the cutting irons or decrease the set, hold the plane as above,
with the heel of the plane against your groin and hit the tapping button sharply with
a hammer or mallet until the irons and wedge are loose. As above, the thumb holds
the irons, preventing them from jumping out. Never kold the plane by the handle to
do this, as the kandle is liable 10 snap off owing to its short grain.

— METHODS or HOLOING PLANES —

(ock Prare) Frg HO. o~
PLATE 23
QUESTIONS.

1. What type of cutting tool is the jack plane?

2. Name the timber used in the manufacture of wooden planes and state the
reasons why this timber is used.

3. What governs the size of the jack plane?

4. Write down the special uses of the jack plane.

5. Make a neat sectioned sketch of the stock of a wooden jack plane and name its
parts.

6. Describe the cutting iron of a wooden jack plane. Why are two metals used in
making the cutting iron? Name the metals,
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WOODWORK IN THEORY AND PRACTICE

7. What is the purpose of the cap iron and how is it secured to the cutting iron?
8. How far away from the cutting edge is it usual to set the cap iron?
9. Write down the grinding and sharpening bevels of the jack plane cutting iron.
10. Describe how you would set a wooden jack plane. Why is it important not to
hold the plane by the handle when removing the irons?

V1. THE COMBINATION, MULTI AND UNIVERSAL PLANES

These are metal planes capable of a wide range of planing operations which may
be grouped broadly into grooving, rebating and moulding.

A. THE COMBINATION PLANE. (Two makes—Stanley No. 50 and
Record No. 050A.) (Fig 101.) This plane is the smallest and the lightest of the
“multi purpose” planes. The operations carried out by this plane are limited to
(1) Ploughing or Grooving, (2) Rebating, and (3) Trenching or Dadoing with nine
sizes of cutters; (4) Beading with seven sizes of cutters, and (5) Matching, i.e.,
tonguing and grooving with one cutter for 4” tongue (see fig. 102). The two makes
of planes are almost identical in parts and uses.

PARTS. The Combination plane is made of nickel plated steel.

1. The Main Stock holds and supports one side of the cutter; the Cutter Adjust-
ment Lever or Screw; the Depth Gauge and a Spur.

2. The Arms are screwed into the Stock and support the Sliding Section and
Fence.

3. The Sliding Section is the counterpart of the Main Stock to hold and support
the other side of the Cutter. It slides on the Arms and is bolted by means of the
Cutter Bolt through the Stock, to clamp the Cutter securely in position. It is kept
parallel to the Stock by the Sliding Section Adjusting Screw. A Spur may be fixed
to the Sliding Section in advance of the Cutter to aid cross grain planing. A Beading
Gauge can be attached to act as a fence when beading tongued boards.

4. The Fence is adjustable along the Arms and is fixed with Thumb Screws.

ASSEMBLING THE PLANE. (1) Screw arms into main stock. (2) Slide
sliding section on arms. (3) Insert cutter from underneath; see that it engages on
adjusting lever or screw. (4) Lightly tighten sliding section against cutter and
adjust the screw which makes the sliding section parallel with the stock. (5) Adjust
set of cutter. (6) Tighten wing nut to clamp cutter securely between the sliding
section and the stock. (7) Adjust depth gauge. (8) Slide fence on arms and fix
at required distance from cutter.

Note: Always slacken off the clamping nut before adjusting set of cutter, and
tighten after adjusting. 4” and 3/16” cutters are clamped in position, using a
special screw or bracket supplied with the plane. (Fig. 101.) The sliding section
is not used with these cutters.

USING THE COMBINATION PLANE. (Plate 25.)

1. Ploughing or Grooving. Assemble the plane as above, using the required
size plough cutter. Start planing at the far end of the job and gradually work back.
To keep the plane vertical, press the fence against the side of the work. (Fig. 111.)
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WOODWORK IN THEORY AND PRACTICE

2. Trenching. Assemble as for ploughing, adding the spurs to both the stock
and the sliding section. If the trench is beyond the limits of the fence, cramp or pin
a thin strip of wood on the work to guide the plane. (Fig. 112.)

3. Rebating (Rabbeting). Set up as for ploughing, using a cutter slightly wider
than the desired rebate. Slide the fence under the cutter to guide the plane. Use
the spur on the main stock for rebating across the grain. (Fig. 113.)

4. Beading. Use the bead cutter required and, when edge beading, attach the
beading gauge to guide the plane. (Fig. 114a.) When centre beading, use the
fence instead of beading gauge. Set the depth gauge level with the hollow in the
cutter.

5. Tonguing and Grooving. Plough a groove, using a 4” cutter. Use the
tonguing cutter with its individual depth stop set to the required length of tongue.
Adjust the fence so that the tongue is planed in the required position. (Fig. 115.)

B. THE MULTI PLANE. (Two makes, almost identical in every respect—
Stanley No. 45 and Record No. 405.) (Fig. 103, Plate 24.)

The Multi Plane is larger than the Combination Plane and has a wider range of
operations. It is provided with 23 cutters. Up to 30 additional cutters may be
purchased if required; some of these require special bottoms or soles to be used in
place of the sliding section. (See figs. 104, 105, 106, 107 and 108.)

This plane can be set up as any one of the following:—(1) Plough Plane, and
(2) Trenching or Dado Plane with 11 sizes of cutters; (3) Side Fillister Plane
and (4) Sash Fillister Plane with one 13” cutter; (5) Match Plane with two cutters;
(6) Sash Plane with one cutter; (7) Slitting Plane with one cutter for cutting off
thin strips of wood ; and (8) Beading Plane with seven sizes of cutters. By obtaining
additional cutters and attachments the plane used as (9) Round Plane for planing
hollows with four cutters and special soles; (10) Hollow Plane for planing rounds
with four cutters and special soles; (11) Nosing Plane with one 14” cutter and
special sole; (12) Fluting Plane with eight cutters, and (13) Reeding Plane with
12 cutters having two to five beads in different sizes.

PARTS: The Multi plane is similar to the Combination plane, having (1) the
Main Stock, (2) Sliding Section and (3) Fence, plus a few added refinements. The
Cutter is held in place and secured to the Main Stock only by means of a Tapered
Clamping Bolt. The Sliding Section can be moved to any required position inde-
pendently to support the near side of the Cutter. The Main Stock Depth Gauge is
adjusted by means of a fine Adjustment Screw. The Fence may be used on either
side of the Stock. The Arms which pass through holes in the Stock are fixed by
Set Screws. Two sets of holes in the Fence enable it to be used in a high or low
position. The low position allows it to pass beneath the Cutter for edge rebating.
An Adjustable Cam is provided to support the plane when centre beading. It can
be attached to either Arm. The Slitting Cutter and Stop is fixed to the outer side of
the Stock.

USING THE MULTI PLANE. The assembling of this plane is similar to
the Combination Plane, the main difference being the method of fixing and adjusting
the cutter. When setting up the plane for various operations follow the instructions

. as for the Combination Plane. For planing rounded nosing, hollows and rounds, use
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WOODWORK IN THEORY AND PRACTICE

the special attachments which may be obtained to fit the plane. (See figs. 111 to
117.)

C. THE UNIVERSAL PLANE. (One make—Stanley No. 55.) (Fig. 109,
Plate 24.)

The Universal Plane will carry out all the operations of the Multi Plane and in
addition will accommodate cutters of almost any shape and size to form mouldings.
It is provided with 55 cutters and a further 41 may be purchased if required.

The regular cutters furnished with the plane are: (1) 11 Plough and Trenching;
(2) One 14” Fillister; (3) 8 Beading; (4) 1 Sash; (5) 2 Match; (6) 1 Slitting;
(7) 1 right-hand and 1 left-hand Chamfer; (8) 4 Fluting; (9) 4 Hollow; (10)
4 Round; (11) 2 Quarter Hollow for planing 4 rounds; (12) 2 Quarter Round for
planing 4 hollows; (13) 3 Reverse Ogee; (14) 2 Roman Ogee; (15) 3 Grecian
Ogee; (16) 2 Quarter Round with Bead; and (17) 3 sizes of Bead with two beads
each. (Fig. 110.)

The special cutters available consist of additional sizes of the above regular cutters.
Blank cutters may bz obtained on which special shapes may be ground or filed.

PARTS: The Universal Plane has the following parts:—Main Stock, Arms,
Sliding Section, Auxiliary Bottom or Sole, two Fences, Depth Gauges, Cam Rest,
Slitting Tool and Spurs, plus the 55 or more cutters. The parts are similar to those
of the Multi Plane with these exceptions:—(1) The steel sole or Runner of the
Sliding Section is adjustable so that it can be raised or lowered to support moulding
cutters which may be higher or lower on one side or the other. (2) The Auxiliary
Bottom or Runner can be attached to the Sliding Section to provide additional
bearing on the work when using wide or irregular shaped cutters. It can also be
raised or lowered. (3) Two Fences with rosewood faces (which can be tilted for
angular planing) are provided, onc for use on the L.H. side of the plane and one
for the R.H. side.

ASSEMBLING THE UNIVERSAL PLANE.

(1) The Cutter, Depth Gauges and Fences are assembled in the same way as the
Multi Plane, care being taken to loosen the Cutter Bolt before adjusting the Cutter
with the feed Adjusting Screw and Wheel. (2) To adjust the Runner of the Sliding
Section to suit the height of the near edge of the cutter, first slacken the Thumb
Screws which hold the Sliding Section to the Arms, then loosen the Thimble Check
Nuts and adjust the height of the Runner with the Screw provided. When the
Runner is in the desired position tighten up in the reverse order. (3) The Auxiliary
Sole is attached to the Sliding Section and adjusted to the desired height and
position. (See figs. 118 to 124.)

USING THE UNIVERSAL PLANE. The plane is not difficult to handle
provided it is set up correctly and the cutters are properly sharpened. Make sure
the sliding section is in the required position. The plane must be perfectly upright,
hence it is necessary to check the wooden faces of the fences to see that they are at
right angles to the cutter and parallel to the runners.



SECFHHON TWO
/

" MATERIALS.
I. NAILS AND THEIR USES (Plate 26).

GENERAL DESCRIPTION.—Nails possess a head, shank and point, and are
usually made out of wire or plate metal. Most nails are made of mild steel, some
being galvanised (coated with zinc) to prevent them from rusting when used in
exposed conditions, e.g., roofing nails. For special purposes, such as boat building,
where nails may be in contact with water, copper and brass nails are used.

Uses: for securing pieces of timber together or materials to wood.

VARIETIES.—Nails generally obtain their names according to (a) shape of
head, (b) shape of cross section, (c) their use.

Common varieties :—

1. Diamond Head—Fig. 125. A round wire nail with a diamond shaped head.

Uses: For general constructional work, for securing flooring boards, lining boards,
box or packing case construction, etc.

2. Jolt Head—Fig. 126. A round wire nail with a round head which enters the
timber cleanly, leaving a smaller hole than the diamond head.

Uses: Same as diamond head.

3. Flat Head Round—Fig. 127. A round wire nail with a large round flat head,
which makes it less likely to pull through the timber.

Uses: Packing case construction (fruit cases), etc.

4. Flat Head Square—Figs. 128 and 129. Similar to the flat head round except
th% it has a square shank which is sometimes twisted to give greater holding power.

sE§t (Packing cases, boxes, ete.

5. %&é‘ﬁ% ail or "Séff{n ea ’fF%g. 130. Made of iron and galvanised to
prevent rusting. Has a large dome-shaped head; some have square twisted shanks.
Length 1§” to 24”.

Uses: For fixing corrugated galvanised roofing iron.

6. Panel Pin—Fig. 131. A thin wire nail with an inverted cone-shaped head,
which enters the timber cleanly. Sizes usually run from 4” x 20 to 3” x 16.

. Usks: For securing mouldings and small jobs together, fixing plywood to frames,
etc.

7. Finishing Nail—Fig. 132. A small nail, rectangular in cross section, stamped
from sheet metal, with little or no head and no point.

b Usl:‘.s: For, securing mouldings to frames, such as the mouldings surrounding door
anels.

8. Veneer Pin—Fig. 133. A very thin wire nail, similar to the panel pin, but
sometimes headless.
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Uses: To hold veneer in position while setting out and cutting or gluing, and for
fixing very small mouldings, etc.

9. Clout Head—Fig. 134. Similar to the flat head round nail, but usually
shorter, having a large flat head, and often galvanised to prevent rusting.

Sizes §” x 13 to 13” x 12.

Uszs: For securing thin sheet metal (galvanised sheet iron or tinned plate) and
other materials, such as roofing felt and leather, etc., to wood.

10. Fibro-cement Nail—Fig. 135. A type of clout but thinner, with a small flat
head. The point is blunt so that the nail punches its way through, reducing the risk
of fracturing the cement sheet. Usual sizes 1” x 14 to 14” x 14,

Uses: For fixing fibro-cement sheets and slates, etc., to wood.

11. Upholstery Nail—Fig. 136. A thin nail with a dome-shaped head, usually
made of brass or iron (black japanned, nickel plated or oxidised, etc.) to suit the
work.

Uses: For fixing materials such as tapestry, leather, etc., to wood, as in chairs,
theatre seats, and upholstery in trams, trains, cars, etc.

12. Escutcheon Pin—Fig. 137. A small brass or nickel plated nail with a small
dome-shaped head. Length $” to §”.

Uses: For fixing small ornamental plates, such as escutcheon plates which protect
key holes.

13. Cut Tack—Fig. 138. A short flat head nail with a tapering point. Length
%» to 1”.

Uses: To secure thin materials and fabrics to wood, as used by motor car trimmers
and upholsterers, etc.

14. Corrugated Box Fastener or Wiggle Nail—Fig. 139. Made of corrugated
plate iron, with parallel or divergent corrugations, with plain or saw teeth edges.
Sizes 4” to 1” long with 2 to 7 corrugations.

Uses: For strengthening edge to edge joints, as in the sides of packing cases, etc.
(See fig. 253, plate 34.) Also used for holding the framed cores of cheap flush panel

doors. Sometimes used in pattern making for holding together the parts of split
patterns while turning.

ORDERING NAILS.

Nails are usually sold by weight (springhead roofing nails are sold in packets of
a hundred), the common wire nails being sold by the pound in 71b. packets. Panel
pins are sold in 11b, packets.

When ordering, state (1) length, (2) type, (3) gauge.

Length is governed by the amount of nail inserted into the timber, which usually
includes the head. The length is given in inches.

Type or Name is determined by shape of head, or use, and the kind of metal used.

Gauge is the thickness of the nail, and is indicated by a number based on a Stand-
ard Wire Gauge number (ranging from 00 to 20). The higher the number the
thinner the nail; a No. 16 panel pin is about 1/16” in diameter.

Examples: 1” bright steel panel pin No. 18=1” x 18 (used for thin softwood) ;

5” diamond head wire nail No. 8=5” x 8 (for thick hardwood).
Common sizes of wire nails range from 3” to 6” long and 20 to 00 gauge.
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THE HOLDING POWER of nails depends upon—

1. The pressure of the wood fibres against the shank of the nail, which is greater
in close-grained hardwoods than in open-grained softwoods.

2. Nails hold better when driven across the grain than along the grain.

3. Square nails with twisted shanks have greater holding power.

4. Greater holding power when driven obliquely or dovetailed. (Fig. 140.)

5. If the nail projects through both pieces being joined and is clinched along the
grain, as in fig. 141, greater holding power is obtained. (Spoils appearance of work.)

6. Nails with large flat heads have greater holding power, as the heads are less
likely to pull through the timber.

7. Experiments have shown that if the shanks are cement coated there is greater
holding power.

METHODS OF DRIVING.

Nails should be driven with the hammer until the head projects about 1/16” above
the surface and then driven just below with a nail punch, so that the work may be
planed and the hole stopped up with putty or filler. (Fig. 140.)

In softwoods it is rarely necessary to bore for nails unless near an edge or an end.

In hardwoods it is sometimes necessary to bore a hole slightly less than the diameter
of the nail, to prevent splitting the wood or the bending of the nail. (Use a wood
drill or nail bit or bradawl.)

If the point of the nail is hammered or bluntened, small work and fissile (easily
split) timbers are less likely to be damaged. Also if the points are dipped in wax
they may be driven more easily.

When withdrawing a nail a piece of waste wood should be placed under the claw
hammer or the jaw of the pincers to protect the wood and give greater leverage.
(See fig. 8, plate 2.)

QUESTIONS.

1. Name and sketch five common kinds of nails, and describe their uses.

2. Describe the uses of the following nails:—Fibro-cement nail, panel pin, clout,
jolt head, corrugated box fastener.

3. What factors determine the names of nails?

4. What purpose does the head of the nail serve?

5. How are nails purchased ?

6. What points must be kept in mind when ordering nails?

7. How is the required diameter of wire nails indicated? The following numbers
indicate diameters of nails; place them in order, largest diameter first:—18, 4, 12,
20, 8, 10.

8. Write down five points which assist the holding power of nails.

9. What methods are used to assist the driving of nails?

10. Make out an order for nails to be used for the following:—For securing 1”
flooring boards; for fixing corrugated iron; for fixing plywood to a frame; and for
constructing a packing case made of 4” pine.
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Il. SCREWS AND THEIR USES (Plate 27).

GENERAL DESCRIPTION.—Wood screws are mostly made of mild steel,
copper or brass. They consist of the following parts:—(a) /ead, the shape of which
gives the screw its name; (b) shank (beneath the head), about 2/3rds of which is
threaded to a point; (c) ZAread, which draws the screw into the timber and gives the
screw greater holding power than nails. The heads of most screws are slotted to
take the blade of the screwdriver.

Mild steel screws are often galvanised (for use in damp positions), nickel plated,
blued; Japanned, oxidised, etc., to match the fittings they secure.

ses: For securing pieces of timber together, strengthening joints, and fixing
metal fittings, such as hinges, catches, locks, to wood.

VARIETIES, named according to the shape of the head :—
1. Countersunk or Flathead—Fig. 142. The common countersunk screw is
~made of mild steel, but if used in damp conditions it is advisable to use screws that
have been galvanised or screws made of copper or brass. Copper and brass screws
must be driven carefully as they are easily broken.
Uses: For general screwing purposes where it is necessary for the head to be
flush with the surrounding surface. For holding pieces of wood together, as for
table tops, chair seats, boxes, and for metal fittings to wood, such as hinges, etc.

2. Round Head—Fig. 143. Has a rounded head which is flat underneath. Made
of steel, brass or copper. Brass and steel screws may be either nickel plated, blued,
antique brassed or coppered, black japanned or oxidised to match the fittings being
secured.

Uses: For holding the parts of a job together, and securing metal fittings, etc.,
where the head of the screw is visible as an ornament. Galvanised steel round head
screws with lead washers are sometimes used for fixing roofing iron.

3. Raised Head or Oval Head—Fig. 144. A combination of the countersunk
""and round head screws. It is made of the same metals and similar finishes as the
round head screw, but being countersunk it is much stronger than the round head.
Uses: For securing thick sheet metal and metal fittings to wood, where strength
as well as ornamentation is required, such as ornamental hinges and metal brackets.
It is often used by motor body builders with a small countersunk cup or washer
under the head for fixing metal panels and cover strips and mouldings.
A. Coach Screw or Square Head—Fig. 145. Is a much stronger form of screw,
made of mild steel (sometimes galvanised), and being larger has to be driven with a
spanner. Made from 4” to §” diameter and from 14” long.

Uses: For rough work, bridge construction, fixing gate hinges, coach and carriage
construction, and for fixing machinery to bases, etc.

ORDERING SCREWS.

Screws are usually sold in packets containing a gross, although they can be bought
by number.

When ordering, state (1) length; (2) metal and finish; (3) kind, shape of head;
(4) gauge number.
Length—The length of screws is determined by the amount of the screw inserted
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MATERIALS

ijnto the timber. (See figs. 142-45.) The length of the countersunk screw includes
the head, while in the case of the round head the head is not included.

Metal—Steel (whether oxidised, japanned, nickeled, etc.), brass or cepper.

Kind.—Determined by the shape of the head.

Gauge.—The gauge (thickness or diameter of the shank) is indicated by a
number (not based on a Standard Wire Gauge). A number 8 screw is approximately
§” in diameter; higher numbers indicate larger diameters, and lower numbers for
smaller diameters. The gauge number does not indicate fractional parts of an inch,
except in the case of coach screws, where the diameter is given in fractions of an inch.

Examples: 4” iron countersunk screw, No. 18=4" x 18.

14” black japanned round head, No. 9=14" x 9,
4" nickel plated raised head, No. 6=%” x 6.

Flat head iron screws are made 4” to 7” long, and in gauges 4/0 to 50. No. 4/0
is less than 1/16” diameter, and No. 50 about §” diameter.

THE HOLDING POWER OF SCREWS.

Screws derive their holding power from the fact that the threads become embedded
in the fibres of the wood. When used for holding two pieces of wood together the
length should at least be twice the thickness of the top piece of timber (if conveni-
ent) and longer if driven into the end grain of the second piece.

BORING FOR SCREWS.

In softwoods—1It is only necessary to bore a hole in the top piece equal to or
slightly larger than the shank of the screw, and to countersink for countersunk head
screws. (Fig. 146.)

In hardwoods.—Bore in the top piece for the shank and countersink if required.
It is usually necessary to bore in the second piece a hole equal to the core of the screw.
(Fig. 147.)

Note: The screw should turn easily in the hole in the piece being secured, other-
wise it is almost impossible to draw the two pieces together.

METHOD OF DRIVING.

When driving use a screwdriver which fits well down in the slot and is not wider
than the head of the screw. (Fig. 148.)

Screws should never be driven with a hammer, as this fractures the fibres of the
wood, thus making a hole equal to the thread diameter of the screw and reduces the
holding power. Drive the screw in until the head is just seated; if over-driven, the
thread fractures the fibres and reduces the holding power, also the added strain may
cause the screw to break. Screws are driven easier if the points are dipped in wax
or soap. It adds to the appearance of the work, when a number of screws are used,

if the slots run parallel to one another or parallel to the grain surroundigly them.
This is called “heading the screws.” (See fig. 251, plate 33.)

SCREWS SHOULD BE USED IN PREFERENCE TO NAILS WHEN—

1. Greater holding power is required.

2. The appearance of the work may be spoilt by nails, and the round head and
raised head screws may be ornamental.
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The shock of driving a nail may damage the work.
The work may have to be taken apart (waxed screws assist in this operation).
Vibration may weaken the holding power of nails.

nhw

QUESTIONS.

1. Sketch a countersunk head screw and name its parts.
2. What metals are used in the making of screws?
3. Why are some screws oxidised, nickel plated, etc.?
4. Describe the uses of the following screws:—Countersunk, round head, raised
head.
5. (a) How is the length of a screw determined?
(b) How do screws derive their names?
6. What does the gauge number indicate? Which of the following numbers is
the largest gauge:—00, 4, 12, 14, 6, 8?
7. How do screws obtain their holding power?
8. Show by sketches how you would bore for countersunk screws in hardwood and
softwood.
9. How should screws be driven? What steps would you take to make driving
easier?
10. When would you use screws in preference to nails?

/
L. GLUES AND THEIR USES (Wood Adhesives).

The correct use of glue plays an important part in many wood-using industries,
such as in furniture construction for securing pieces of wood together.

Uses: Mainly for securing pieces of wood together, as for joints, inlaying, ply-
wood manufacture, laying of veneers and fixing mouldings, etc.

VARIETIES.—There are many varieties in use to-day, the most common being:
1. Animal Glues; 2. Casein Glues; 3. Other Glues: (a) Starch or Vegetable Glues;
(b) /Vegetable Protein Glues; (c¢) Liquid Glues; (d) Artificial Resin Glues.

. Animal Glues (Hide Glue).
This is a strong gelatine extracted from an animal matter, such as the trimmings
of hides and the fleshings next to the skin, and any waste pieces unsuitable for

g.
ANUFACTURE OF ANIMAL GLUE.

(1) Clesning the Hides and Fleshings.
(a) The animal matter is first washed to remove dirt, etc.
(b) It is then treated with lime to loosen the hair and remove injurious
4 substances.
(c) Finally, it is washed in dilute sulphurous acid to remove the loose hair
and lime. The acid also bleaches the animal matter.

(2) Heating to Extract the Glue.—The material is placed with water in con-
tainers and quickly heated by steam, which breaks down the material into thin
liquid glue and fat. The fat is used for tallow.

(3) Concentrating the Extract.—The thin liquid glue is concentrated by again
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heating quickly until excess water is driven off, leaving a thick liquid. It is heated
in vacuum pans; the vacuum allows the water to boil off at a low temperature.

(4) Running into Moulds—The thick glutinous liquid is run into moulding pans
and cooled until it forms a jelly.

(5) Cutting into Cakes—The jelly is cut into slabs or cakes.

(6) Drying—The slabs or cakes are then placed on wire netting frames and
dried in hot air tunnels.

NoTtE: Animal glue is sold as cake glue, powdered glue, or glue pearls. Instead
of running the concentrated extract into moulds, it is poured through a sieve down
a column filled with cold oil, and the drops of glue so formed are known as “glue
pearls.” The cakes are sometimes ground into powder form, and known as powdered

glue. These two types of animal glue have the advantage of taking less time to soak
when preparing the glue for use.

\PKEPARATION FOR USE.

(1) Breaking.—If cake glue is being used it should be broken into small pieces
so that it will absorb the water and jell quickly. Wrap the cakes in a piece of rag
and break them up with a hammer or mallet.

(2) Soaking—The small pieces of glue (whether broken cake glue, glue pearls
or powder) are soaked in clean cold water to make them readily liquified by heat.
The glue will absorb some of the water and swell, but should not dissolve. The
proper practice to ensure the right quantities of water and glue is to weigh the glue
and measure the water, which differs for different grades of glue. Soak for about
one hour.

(3) Heating.—Place the soaked glue in a clean melting pot and bring the water
in the outer pot to about 150°F. quickly, stirring continuously, then allow to simmer
at about 140°F.

Usks: General joinery work; for furniture construction; plywood ; veneering, using
veneer hammer and heated cauls; for indoor use only.

PRECAUTIONS to be taken when using animal glue.

. ALWAYS use the glue HOT.

. It is best to only prepare enough glue for the job in hand.

Always use clean containers.

See that there is plenty of clean water in the outer pot.

NEVER allow the glue to BOIL, as it will lose its adhesive qualities.
Make sure that the glue is of the right consistency.

See that the parts to be glued are clean and fit perfectly.

CONSISTENCY OF THE GLUE.—The consistency of the glue is important,
and should be tested while it is hot; the exact thickness depends upon the wooed aon
which it.is used. Open-grained softwoods can take thicker glue, while hardwoods
require a thinner liquid to penetrate the pores. The glue should run freely from the
brush in an unbroken stream without breaking into drops.

QUALITY OF ANIMAL GLUE.—Good glue swells when soaked in cold water,
but will not dissolve. It is slightly sticky if rubbed with a wet finger, and is clear,
free from specks or dirt, etc. It should set hard in the joint after drying.
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WOODWORK IN THEORY AND PRACTICE

CHARACTERISTICS.—Must be applied hot; the work must be assembled
immediately, allowing very little working time; not water or heat proof; slow drying;
may be attacked by micro-organisms; makes good strong joints; does not stain, is
applied by hand.

.~ HOLDING POWER depends on—
1. Its penetration into the pores of the wood. (Note: If the glue is too culd or
too thick it will not run into the wood.
2. Its strength when it sets and becomes solid. (Note: If used too thin the glue
will not have enough solid matter to make a strong joint.)

3. The parts of the joint should fit together closely and should be clean.

THE GLUE POT.—The glue pot usually consists of two containers—

1. An inner pot to hold the glue, which fits into an outer pot or water jacket.

2. An outer pot to hold water or steam for heating the glue.

The two pots are used to prevent the glue from being burnt while heating, and the
hot water in the outer pot provides a means of keeping the glue hot while using.

- THE GLUE BRUSH.—The glue is applied to the job by means of a brush
(although small strips of wood may be used for small werk, such as dowel holes and
dovetail joints). The brush should always be kept clean and washed immediately
after use.

If a little powdered alum is added during the heating process it will help to make
the animal glue water resistant.

2. Casein Glues. (A type of Plastic Adhesive.)

Although casein glues are of ancient origin, it is only in recent years that they
have become more or less perfected. Casein is a milk product, being the powdered
extract from the curds of sour milk. To make glue it is dissolved in water by the
aid of alkalies. Other chemicals may be added to make it waterproof, etc.

TYPES OF CASEINS.—Casein is of three kinds: “lactic,” “acid”’ and “rennet”
casein. Lactic casein coming from the curds of naturally soured milk, acid casein
from acid soured milk (hydrochloric acid or sulphuric acid being chiefly used), and
rennet casein from milk soured by means of rennet. Lactic casein is gcnerally used in
making casein glues.

MANUFACTURE OF CASEIN.

(1) Souring the Milk—Skim milk is used. If soured naturally, it is allowed to
stand at about 30°C until it coagulates, then it is heated to about 45°. If soured
artificially HCI is added (1 in a 1000 parts of milk), or H,SO, is added (1 in
4000 parts of milk), or rennet is added.

ailzl)dwaddng the Curd.—The whey is drawn off and the curd is thoroughly
washed.

(3) Grinding and Drying the Curd.—The washed curd is pressed to remove most
of the moisture, then ground and dried in special driers,

TYPES OF CASEIN GLUES.—There are two main types of casein glues:
“ready mixed” and “wet mixed.” The ready mixed glues (powders) contain all the
necessary chemicals, and may be purchased in small or large quantities, requiring
only to be added to water for use. Wet mixcd glues are generally used in factories,
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and consist of several ingredients, each of which is mixed separately with water before
being added to each other to form the required glue, i.e., they are mixed wet—"wet
mixed.” The wet mix types are cheaper than the ready mix, but require more labour
in preparing. Ready mixed glues generally consist of casein, plus lime (calcium
hydroxide to make the glue when set water resistant), plus sodium fluoride, borax
and sodium phosphate (to make the casein soluble in water).

PREPARATION OF READY MIXED GLUES FOR USE.

(1) The powder is added to cold water in the proportions set down by the manu-

facturer; usually the parts are measured by weight. The mixing pot should be glass
or earthenware.

(2) Stir the mixture from one to five minutes until it becomes fairly thick. Fac-
tories use special mixing machines.

(3) The mixture should be allowed to stand for 15 minutes to one hour, depending
on the make of the glue. It usually becomes thinner as chemical changes take place.

(4) After standing, it should be stirred again for a minute or two. The glue is
then ready for use, and is generally usable for about 8 to 10 hours.

USES OF CASEIN GLUES.—For general joinery work, veneering, plywood
construction for internal or external use.

CHARACTERISTICS.—Is used cold, allowing 5 to 15 minutes working time;

dries and sets fairly quickly; water and heat resisting; stains certain woods; applied
by hand or machine; tends to dull edges of cutting tools.

ADVANTAGES OF CASEIN GLUES OVER ANIMAL GLUES.

1. It can be prepared in about twcnty minutes.

2. It is prepared cold.

3. Allows a longer assembling time, as it is used cold and does not chill like
animal glue. It can be used in the open or a cold room. The pressure of cramps
need not be applied for 10 to 15 minutes.

4. As the setting is due to chemical action, heat does not affect it (heat would
remelt animal glue).

5. Depending upon the make of the glue. it can be used on work subjected to
moist or wet conditions, especially if allowed to dry out for about a week.

Casein glue has one great disadvantage: it stains most hardwoods, such as oak,
maple, mahogany and walnut, although a non-water resistant, casein glue is obtain-
able which does not stain. Any surplus glue should be washed off immediately.
The stain may be removed by washing the surface with a solution of 1}oz. of ovalic
acid to 1 pint of water and finally washing with clean water.

THE GLUE POT.—Owing to the fact that casein glue has a chemicat action on
aluminium, copper and brass, it is advisable to use an earthenware 1.ixing pot, which
should be cleaned out at the end of each day.

THE GLUE BRUSH.—Any hard-bristled brush is suitable for spreading the

glue. For vemeering mechanical spreaders are used. The brush, should always be
washed immediately after use. .

Nore: If the casein glue is used for veneering, a veneer hammer cannot be used
65



WOODWORK IN THEORY AND PRACTICE

successfully to force out the surplus glue and press the parts together; special cauls
or presses are required, especially for large work. (See Notes on Veneering.)

3. Other Glues.

There are a variety of other glues used in woodwork, some of which have special
advantages; but for the ordinary woodworker they are impracticable owing to the
necessity of obtaining special and expensive machinery to apply them.

(a) Vegetable Starch Glues.—Starch used for the manufacture of glue is
obtained mostly from the root of the tapioca plant. All vegetable plants contain
starch mainly as reserve food material.

Briefly, the manufacture of starch glue consists of making a starch and water
mixture to which is added caustic soda (to lengthen the working time of the glue),
and heated at 150°F until the mixture changes to an amber coloured, stringy fluid.
(100 parts of raw starch, 400 parts of water, plus 3 parts of caustic soda dissolved
in 9 parts of water.) A special mixing machine is required, and owing to the thick
nature of the glue, a mechanical spreader is necessary to apply the glue.

Characteristics —It is prepared by heating, may be used cold, long assembly time,
is usable for several days, slow setting after application, not water-proof, caustic
soda starch glues stain certain woods, produces strong joints, cheap.

Uses: Chiefly in plywood manufacture and veneered products. Being non-water-
proof, they are used where water resistance is not essential.

(b) Vegetable Protein Glues.—These glues are manufactured from the residue
after extracting the oil from the soya bean, peanuts and cotton seeds. To a certain
extent protein glues are similar to casein glues, and require strong alkalies to make
them soluble in water. They are prepared in a similar manner to casein glues, the
prepared powder being added to water.

Characteristics—Fairly water resisting, though not water-proof, dries fairly
quickly, is used cold, but owing to the presence of alkalies the glue stains, and is
therefore not used for fancy veneozrs.

Uses: Chiefly used for plywood construction for box-making, drawer bottoms, etc.;
also used in the manufacture of laminated fibre boards.

(¢) Liquid Glues.—Liquid glues are generally made from the bones, heads,
skins, trimmings, etc., of fish, and are sold in liquid form under various trade names.
Sometimes referred to as fish glue. Animal glue may be treated with acids and sold
in liquid form.

Characteristics.—Is bought ready for use, requiring no preparing, usually slow
setting and drying, usually non-water resisting, some kinds stain the timber, applied
by brush.

Uses: Chiefly used for small repairing work and small work generally.

(d) Blood Albumen Glues.—Manufactured from albumen extracted from
animal blood, plus other chemicals. Their use requires expensive machinery for
heating and pressing the glued work. They require extreme care in preparation.

Characteristics—Highly water resistant, almost stainless, is expensive, not par-
ticularly strong, dries quickly, heat is necessary in the pressing of the parts together.

Uses: Chiefly for water resistant plywoods and gluing very thin veneers. Some-
times used in conjunction with casein.
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(e) Artificial Resin Glues. (May be called Plastic Adhesives.)

Note: All of the above glues are of the “WET GLUE” type, requiring water to
carry the glue into the pores of the wood. This makes them fall short of being ideal
glues, as the water has to be dried out.

With the better types of resin glues water is not necessary, and they can be
applied in dry form.

At the present time there are three forms of synthetic or artificial resin adhesives
in use, namely, phenol-formaldehyde, urea-formaldehyde and melamine-formaldehyde
resins. Briefly, the synthetic resins are produced from the chemical reactions between
phenol, urea or melamine and formaldehyde.

Application of Resin Glues.—

(a) As a Varnish. Here the resin is dissolved in alcohol or acetone, but requires
drying in a kiln to remove the solvent (moisture) prior to pressing.

(b) A Colloidal Solution; that is, the resin is carried in water, plus special
chemicals. The moisture has to be dried out in air tunnels before heating and
pressing.

(c) As a Dry Powder, which is dusted on the surface of the work and then heated
under pressure.

(d) Asa film. This method is commonly used in veneer gluing. A thin sheet of
paper is impregnated with the resin and placed between the plies and then treated
with heat and pressure.

(e) A Cold Application now in use, which can be used for ordinary work,
consists of two liquids: (i) the glue, which is applied to one part of the joint,
and (ii) a drying liquid which 1s applied to the other part of the joint. When the
two liquids come in contact drying and setting takes place rapidly.

Most methods of application require heat (about 260°F) to make the resin plastic,
and continued heat and pressure (100-300 1bs. per sq. inch) to set the glue in the
pores of the wood. Depending on the thickness of the veneers, the time taken for
three-ply is from 6 to 15 minutes under pressure.

Characteristics.—Entirely water resistant, heat resisting, non-staining, extremely
strong, easy to apply, usually requires heat and pressure to bond the materials.

Uses: Chiefly used in the manufacture of plywood and gluing of cross bands and

face veneers to solid cores. Plywoods required for use out of doors are generally
bonded with a resin glue.

QUESTIONS.

What is animal glue? Briefly describe its manufacture.

Briefly describe the preparation of animal cake glue for use.

What precautions would you take when using animal glue?

. Describe the characteristics of animal glue.

How do glues hold pieces of wood together?

What precautions must be taken when heating animal glue?

If the glue is too thick, what type of joint will be produced? Why?

. If you were gluing a velvet lining in a box, would you use a thick or a thin
glue? Why?

9. If you were gluing together pieces of wood with very open grain could you use
a glue of thicker consistency? If so, why?

PN LN~
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10. What would be the best test for a glue?

11. What is casein?

12. Briefly describe the manufacture of casein glue.

13. Describe the preparation of a ‘‘ready mixed” powdered casein glue for use,

14. Why is it best to use an earthenware or glass container for casein glues?

15. What are the advantages of casein glue over animal glue? State the uses of
casein glues.

16. Briefly describe three types of glues other than casein or animal glues.

17. Describe two methods of applying artificial resin glues.

18. What prevents resin glues being used universally as an adhesive for all jobs?

19. Compare the characteristics of hide glues, casein glues and resin glues.

20. Write down the chief uses of the glues mentioned in question 19.

1V. CABINET HARDWARE (Plates 28 to 32).

Plates 28 to 32 illustrate some of the common types of fittings used in cabinet
work. They are included here to assist the worker to determine the type of fitting
required for the job.

The selection of suitable fittings plays an important part in the ultimate finish
and appearance of the article. The most common names have been applied to the
fittings, although some manufacturers may give them slightly different names. The
sizes inserted on most sketches are only suggestive, as there seems to be no standard
method of determining the sizes by the different manufacturers. As a general rule
it is best to order your fittings according to a catalogue, and obtain them before
commencing your job.

The quality of the fitting depends mainly on (i) the type of finish applied to it,
e.g., polished brass, chromium plated, nickel plated, brass or copper oxidised, black
japanned, etc.; (ii) the material used, e.g., steel, brass, casein, bakelite, etc., and
(iii) whether it is made of solid cast or drawn, or pressed plate metal.

ORDERING FITTINGS.

Nails and Screws—Plates 26 and 27. State type; metal; finish; length and

auge.
g Hgt:nges—Plate 28. State type; length of knuckle (strap and tece hinges require
also length of strap); material (brass, steel, etc.); type of finish; whether pressed
or solid drawn.

(NoTe: Butt hinges are of two types, narrow and broad leaved, narrow butts
being used for thin doors, while the broad butts are used for heavier thick doors.)

Locks—Plate 29. State purpose for which they are required; length; whether
for left or right hand doors; whether to be let-in or not let-in; material (brass or
steel) ; finish applied (nickel plated, oxidised, etc.); whether pressed or solid
drawn.

Catches—Plate 30. State type of catch required; purpose for which it is to be
used ; size, if possible; material and finish.

Handles and Pulls—Plate 31. State kind; material and finish, Are best
ordered from catalogue, as designs differ according to the manufacturer.

Braces and Plates—Plate 32. State type; size; material (brass or steel); heavy
or light gauge. .
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Brackets—Plate 32. State type (stayed or London pattern); sizes; finish
(usually black japanned).

Lid and Table Leg Supports—Plate 32. Are best ordered according to catalogue.
State purpose for which they are required; size (usually length when open);
material and required finish; left or right hand.

Hooks—Plate 32. State type (round or square; shouldered or unshouldered);
length; material (brass or iron).

Serew Eyes—Plate 32. State size number (the size is usually indicated by a
number preceded by a letter). The number indicates the diameter and gauge.
“B” stands for bright steel; “B One” for brass, and “C” for copper.

Rod Brackets—Plate 32. State type (straight or bent plate); size of rod;
material (brass or chromium plated).

Domes of Stlence—Plate 32. State diameter size.

Castors—Plate 32. State type of castor (screw, plate, etc.); size (depends on
the make); material (brass or steel); type of wheel (brass, steel, rubber, rubber-
tyred, etc.).

QUESTIONS.

1. Sketch and name four common types of hinges.

2. What points must ycu mention when ordering screws?

3. How would you write down an order for some butt hinges suitable for a small
box ?

4. What points govern the quality of fittings?

5. Sketch five handles which you could make for drawers or doors.

6. Name and sketch two types of catches which have automatic opening and
closing actions.

7. Sketch a barrel bolt and state where it could be used in cabinet work.

8. What is the difference between the push button type of catch and the ball or
roller catch?

9. Fig. 229, plate 32, shows a “Dome of Silence”; where might this be used?

10. Describe three ways by which castors are attached to chair or table legs, etc.

11. Sketch a butt hinge and name its parts.

12. Show by a sketch (a section) how the parts being hinged with a butt hinge
may be recessed for the hinge. \What governs the sizes of these recesses?

13. Briefly describe the steps involved in hinging a small cupboard with two butt
hinges. Use sketches where possible.

14. Sketch a drawer lock.

15. Show by a sketch the full setting out of the recesses for a drawer lock.
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SECTION THREE

TECHNICAL TERMS AND JOINTS.
I. TECHNICAL TERMS USED IN WOODWORK (Plate 33).

1. Sawing is the cutting of wood by means of saws, either by hand or machine.
Sawn timber is called “Rough Timber.”

2. Planing is the dressing of timber by taking off shavings by means of planes
(hand or machine). Planed timber is called ‘“Dressed Timber.”

3. Shooting is the planing of the edges or ends of boards perfectly straight
and square to the face side.

4, Arris Edge is the sharp edge formed by two adjacent surfaces. If this sharp
edge is in positions which may cause damage to clothing, etc., e.g., legs of chairs
and tables, edges of shelving, desks, benches, etc., it is usual to remove the sharp-
ness by taking off a shaving, or lightly rubbing with glass paper. This is termed
“taking off the arris edge.” Note: It is sometimes essential to preserve the arris
edge in order to improve the appearance of the work, such as on mouldings, etc.
(Fig. 237.)

5. Chamfering.—When it is desired to take off more than the arris edge, and a
definite amount is gauged by means of a pencil gauge and planed off carefully to
the lines, the new surface produced is called a “chamfer,” and the operation is
known as “chamfering.” If the chamfer runs the entire length of the timber it is
known as “through chamfering,” and is usually planed with either a jack, smooth-
ing or block plane, although a special chamfer plane may be purchased for cham-
fering. When chamfering end grain it is best to hold the plane on the skew to
produce a slicing cut. If the chamfer is stopped at either end it is called a “stopped
chamfer,” and is produced with either a chisel, spokeshave or bull-nose rebate
plane. Usually chamfering is done to improve the appearance of the work,
although sometimes the edges of skirting boards. plinths, edges of door rails,
are chamfered to prevent dust settling. Chamfers are usually planed at 45° to the
side or edge. (Fig. 238.)

6. Splayed Edge is the surface produced when the side is planed at an angle
gt:;hge; than 45° to the edge, e.g., edge of Tee Square and Straight Edges. (Fig.

7. Bevelled Edge.—When the whole of an edge is planed off to an angle
other than a right angle, the edge is called a “bevelled edge.” (Fig. 240.)

8. Rounded Edge.—When more than the arris edge is removed to form a
definite rounded corner or quadrant of a circle. E.g., tops of chair bottoms, table
tops, etc. (Fig. 241.)

9. Nosing.—When the edge of a board overhangs a vertical surface, e.g., front
edge of window nosing boards, stair treads, etc., it is called “nosing.” If the edge
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is rounded to a semi-circle it is called “rounded nosing,” or a form of moulding
called “Torus.” (Fig. 242.)

10. Grooving is the process of planing or cutting a sinking or recess along the
grain either on a side or on an edge. Square or rectangular grooves can be planed
with a plough plane. Other forms of grooves, such as hollow and “V” grooves,
which are usually produced by milling machines, are sometimes used. Grooves
which are stopped at one or both ends are known as “stopped grooves.” They are
cut with a chisel, and may be finished with a router plane. (Fig. 243.) Used in
tongued and grooved joints, panelled frames and fixing bottoms of drawers.

11. Rebating is the cutting of a rectangular recess along the edge or across
the end of timber. Used in picture frames, window sashes, framework for panel-
ling, and the meeting stiles of doors, etc. Regbates are planed with either side
fillister, sash fillister or_rebate planes.  Stopped rebates are chiselled and finished
with a bull-nose rebate plane. (Fi'g. 244)

12. Trenching is the cutting of a recess across the grain, the sides being sawn,
the waste chiselled out, and the bottom surfaced with the router plane. If the trench
extends right across the timber it is called a “through trench,” if stopped at either
end it is called a “stopped trench.” Used chiefly for housed joints, e.g., fixing
shelves into cupboards, etc. (Fig. 245.)

13. Housing is the fitting of the end of one piece of timber into a trench in the
side of another piece. E.g., shelving. Termed “through housing” when the shelf
is fitted into a through trench; *“stopped housing” when a stopped trench is used;
“dovetailed housing” when a dovetailed trench is used; “shouldered housing’ when
the trench is narrower than the thickness of the shelf. (Figs. 269-271, plate 35.)
Used for fixing shelves in cabinets and sometimes for joining backs of drawers to
the sides.

14. Mitre.—When two lengths of the same sectioned timber (e.g., moulding)
meet at an angle and the ends of the pieces are cut so that the line of the butt joint
formed bisects the angle at which the two pieces meet, the joint is called a mitred
joint, such as on the corners of picture frames, architraves and plinths. The mitres
may be cut in a mitre-box and planed in a mitre shoot. (Figs. 261, 262 and 278.)

15. Scribing.—Chiefly used where mouldings meet at an internal angle. The
end of one piece is shaped to fit over the profile of the other, forming a scribed
joint. E.g., mouldings such as skirtings, cornices, which meet at corners of rooms
are scribed to fit one another, so that if any shrinkage takes place, very little gap
appears, as often happens when a mitred joint is used. (Fig. 268.)

16. Dowelling is joining pieces of timber by means of cylindrical pins known
as dowels glued into holes bored in each piece. May be used to strengthen butt
joints, mortise and tenon joints and bridle joints, etc. When used for these purposes
the dowels are called “pins.” (Figs. 254, 279 and plate 49.)

17. Keying.—A method of strengthening mitred joints by gluing small pieces
of veneer into saw kerfs across the corner of the joint. (Fig. 262.)

18. Tongues or Feathers are thin pieces of wood, either cut along the grain
or across the grain, glued into ploughed grooves along the edges being joined. Used
for strengthening the joints, especially mitred joints. (Figs. 255, 262, 278.)

19. Wedging.—A method of strengthening mortise and tenon joints by means
of tapered pieces of wood, usually used in pairs and driven into the tenon to spread
it in the mortise. Allowance for wedges is about §” for each 14” in the width of
the tenon. (Figs. 280 and 285.)
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WOODWORK IN THEORY AND PRACTICE

20. Foxtail Wedging.—A method of wedging mortise and tenon joints where
the tenon does not pass right through the stile. Generally used in high-class
cabinet work in which the end grain of the tenon would spoil the appearance of the
work. (Fig. 285.)

21. Cleat.—A narrow board or batten fixed across a wide board to prevent it
from warping. Usually secured by means of nails, screws or buttons. (Fig. 247.)

22. Haunch is the small piece left on the tenon of a haunched mortise and tenon
joint to give added strength and prevent the rail from twisting. (Plates 45, 46,
47.)

23. Countersinking is enlarging the top of a screw hole in metal or wood by
means of a countersink bit or drill to receive the head of a countersunk head screw.
(Fig. 248.)

24, Pocketing is the term applied to boring holes for heads of screws where
countersinking would not be sufficient; frequently used when fixing table tops.
The pockets may be bored with the forstner bit. (Fig. 249.)

25. Slot Screwing.—Used where screws are not seen for fixing cleats, drawer
runners, table tops, etc., to allow for the “working” (expansion and contraction)
of the timber. (Fig. 250.)

26. Heading Screws.—When the slots of the screws run in the same direction,
usually in the direction of the grain which surrounds them. It is done to improve
the appearance of the work. (Fig. 251.)

27. Moulding is the process of shaping the faces and edges of timber for orna-
mental purposes and breaking the continuity of plain surfaces; common forms are
Bead, Ovolo, Cavetto, Quarter Round, Half Round. Used on ornamental picture
;rzames, edges of table tops, architraves, picture rails, etc. (Fig. 246. See also plate

9]

28. Architraves are mouldings which surround door or window openings.

29. Fillet is the name applied to a small piece of timber nailed, screwed or glued
to the side of a job to support a shelf. (Also a type of Moulding, plate 72.)

30. Carcase is the term applied to the box-like frame work of a job before the
interior fittings are added. E.g., wardrobe, or cabinet before the doors, shelves and
drawers are added.

31. Member.—In framed work each piece which goes to make up the frame is
called a member. In framed doors the members have special names. 1he vertical
members are called stiles and the horizontal members are called rajls.

32. Plinth is the name applied to the framework fixed wm¥erneath cabinets,
wardrobes, etc., to raise the bottom off the floor instead of..uslng legs.

33. Cormce.—The moulding at the junction of walls alid ceilings. (Fig. 246.)

QUESTIONS.

1. What do you understand by the terms planing, sawing, and shooting?

2. What is an arris edge? How and why is the arris edge removed?

3. What is the difference between a through chamfer and a stopped chamfer?
Show by sketches.

4. Name the tools used in setting out and cutting a stopped chamfer.

5. Why are chamfers used?
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6. Show by sketches the difference between a splayed edge and a bevelled edge.

7. Sketch a rounded edge and a rounded nosing.

8. How could the rounded edge be produced?

9. What do you understand by the term “rough timber?”

10. Make a sketch showing a stopped groove and a through groove. What plane
is used for planing a through groove?

11. Describe the uses of rebates. Sketch a rebate.

12. Sketch a through and stopped trench. Where are trenches mostly used?

13. Define the term ‘“housing.”

14. Describe a mitred joint.

15. Name and show by sketches two methods of strengthening mitred joints.

16. Where are dowels used? When used to strengthen joints, what are they called ?

17. State the uses of mitred joints.

18. How are mitres cut and shot?

19. What is scribing and when is the scribed joint used?

20. How could through tenons be strengthened?

21. What is the purpose of foxtail wedges and where are they used?

22. What is the purpose of the haunch in a haunched M and T joint?

23. Explain the term countersinking.

24, What do you understand by the terms pocketing, slot screwing?

25. Define “moulding.” Name five forms of mouldings; sketch them.

26. Sketch a small door with two panels; name the members of the door.

27. What hand planes could be used for producing mouldings?

28. Where are architrave and cornice mouldings used?

29. Sketch a moulding suitable for (a) an architrave.

(b) a cornice.
(c) a picture frame.
30. What do you understand by “heading screws?” Illustrate your answer.

II. CLASSIFICATION OF JOINTS (Plates 34, 35, 36).

The majority of joints used in cabinet work are very old, and were designed years
ago to perform certain duties, From experience their proportions have become
standard in order to maintain a maximum of strength with the pieces they connect.
The most common forms of joints are listed below. Variations of these joints are
occasionally necessary, and may be designed to suit special jobs.

Joints wused in cabinet work may be classified into three main groups:
(A) Widening Joints, (B) Angle Joints, and (C) Framing Joints.

A. WIDENING JOINTS.—Plate 34.

These joints are used to produce wide boards from a number of narrow boards
%ning them edge to edge.

- Butt Joints.—In the simplest form of butt joint the edges are shot square,
butted together, and held in place by means of glue or corrugated box fasteners,
. .(a) When glued, excess glue and air bubbles may be rubbed out (rubbed glued
Joint) or forced out by means of sash cramps. Extensively used in table tops and
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PLATE 34.

cores for veneers (solid core board). Joints up to 3’ 6” long can be rubbed satisfac-
torily. (Fig. 252 and plate 38. For solid core board see plate 75.)

(b) For cheap constructional work, such as packing cases, corrugated fasteners
are often used to hold the pieces together. Seldom used in cabinet work. (Fig. 253.)

2. Dowelled Joint.—Similar to the butt joint, added strength being supplied by
the addition of dowels glued and inserted into holes in each edge (about $” into
each piece) and the boards cramped up. Not suitable for boards thinner than 4”.
Used for table tops, etc., where a stronger joint than the plain butt joint is required.
(Fig. 254 and plate 49.)

3. Tongued Joint.—For 1” thick stuff the joining edges are grooved with a
plough plane for a depth of about 4” and a tongue glued into the groove, with its
grain across the groove if greater strength is required. The tongue should be about
1/3rd thickness of timber. Not suitable for timber less than 4” thick. (Fig. 255.)

4. Tongued and Grooved.—A common form of widening joint used in flooring
boards and better types of packing cases, etc. When worked by hand a pair of
planes called matching planes are used; one plane producing a tongue and the other
a groove into which the tongue fits. If this joint is used for desk tops, etc., glue is
negéssary to make the joint permanent. (Fig. 256.)

ﬁ Rebated Joint.—This joint consists of rebating both pieces, gluing and cramp-
ng. The purpose of the rebates being to give extra gluing surface. (Fig. 257.)

B. ANGLE JOINTS.—Plate 35.

Joints generally used for fixing together pieces which have their faces at right
angles. :
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(i) CORNER ANGLE JOINTS, chiefly used in boxlike constructions, such as
solid cabinets, boxes, drawers, etc.

1. Simple Butt.—The ends or edges of the members are shot and butted together
at right angles and nailed, screwed or glued. Generally used in packing case con-
struction. (Fig. 258.)

2. Rebated Butt, Shouldered Corner or Angle Lap.—The end of one piece is ,
fitted into a rebate worked across the end of the other piece. It is an improvement
on the butt joint, as it provides two nailing surfaces and more gluing surface. Used

in boxes, cheap cabinets, book shelves, cheap drawers, carcases for veneered work,
etc. (Fig. 259.)

3. Housed and Shouldered or Tongued and Trenched or Dado Joint.
—Stronger than the angle lap joint. A barefaced tongue is worked on the end of
one member to fit into a groove or trench cut across the face of the other member.
Used in box construction, corners of cabinets and cheap drawers. (Fig. 260.)

4. Rebated and Mitred Angle Joint.—Each piece is rebated and the ends mitred
to form a fairly strong angle joint (with two nailing surfaces), which does not show
any end grain on the external surfaces. The shoulders act as stops while assembling.
Used in box construction, plinths and corners of cabinets. (Fig. 261.)

5. Plain Mitred Joint (where the pieces are mitred across their thickness).—This
is the simplest method of connecting the end grain of pieces (the same thickness and
of similar sections, e.g., mouldings) to form an angle so that no end grain is seen.
Used for external and internal angles where little strength is required, skirting
boards, plinths, etc. Note: The line of the joint bisects the angle at which the pieces
meet. Frequently strengthened by a “shp feather” or “tongue” inserted in a groove

cut alon e joint, or by “keys,” which are pieces of veneer glued into saw kerfs
across #e corner of the joint. (Fig. 262.)

7 Dovetailed Joints.—These are the strongest form of angle joint used in
cabinet work. The joints consist of (i) one or more dovetails cut on the end of one
member, and (ii) a number of projections called “pins’ on the end of the other piece,
which are cut to fit into the recesses (pin sockets) on each side of the dovetails. The
strength of the joint depends upon the shape of the dovetails (which can only be
pulled away from the pins in one direction), and the added amount of gluing surface
compared with other angle joints. The gluing surface can be altered as required by
increasing the number of dovetails until they approximate the sizes of the pins. The
wide side of the pins is usually made equal to 4 the thickness of the piece on which
they are cut, and the distance between them should not exceed three times the thick-

\ness of the material. The pitch of the sloping sides of the dovetails varies from 1
in 4 for softwoods to 1 in 8 in hardwoods. The average slope is 1 in 6. When a
* pitch of 1 in 4 is used it makes the narrow side of the full pins 4 thickness of timber
and the lyi pins 4 thickness; these sizes can be measured instead of using a sliding
bevel.
‘Qaﬂ)/Single Dgvetail Joint. (May also be used as a Framing Joint.)--This joint
consists of oply one dovetail fitting into a dovetail socket in the second piece. A very
int used for narrow pieces, such as brackets, top and bottom rails of carcases,
! ere it is necessary to hide the end grain of the dovetail the joint is some-
times fapped. (Fig. 263 and plate 50.)

) Common Dovctail Joint oxr Through Dovetail Joint is the strongest form of
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angle joint. It has two or more dovetails. End grain is seen on both sides of the
joint. Used in making strong boxes, rails of tea trays, in carcase construction and
for fixing the backs of drawers to the sides. (Fig. 264. See also plate 51.)

« () Lapped Dovetail Joint—Similar to the common dovetail joint, differing to the
extent that a lap is left on the outside of the pins to cover the end grain of the dove-
tails. The lap is usually from 4 to } the thickness of the timber. If a plain
lap is left on both pieces to cover the end grain of the pins as well as the end grain
of the dovetails, the joint is called a ““double lapped dovetail.” (Fig. 265 and plate
52.) -

(9 Secret Dovetail Joint.—In this dovetail joint there is a double lap on both
sides of the joint, which is mitred to hide all end grain. Assembled the joint has the
appearance of a plain mitred joint. Used in high-class cabinet work, jewel boxes,

etc., where both appearance and strength of joint are required. (Fig. 266, al<o plate
53.)

7. Comb Joint or Box Pin Joint.—Consists of a series of alternate notches and
square pins of the same width which interlock in the assembled joint. Used in box
construction. If required in numbers they are made by machinery. (Fig. 267.)

8. Scribed Joint.—An internal angle joint used in preference to the mitred joint
at the junction of mouldings where the inside angle of the joint only is seen. E.g.,
on skirting boards, cornices, etc., which meet at the corners of a room, and on mould-
ings surrounding door panels. The joint is formed by cutting the end of one piece
of moulding to fit over the shape or profile of the other piece. This joint does not
show the effects of shrinkage. (See also note on Scribing, No. 15, Technical Terms.)
(Fig. 268.)

(ii) ANGLE JOINTS OTHER THAN CORNER JOINTS.—Where one
piece meets another but not at an end, with the faces of the pieces at right angles,
such as shelves and partitions in cupboards, etc.

"9 Housed Joints.—Consists of sinking the end or edge of one member into a
trench or groove in the face of another member. Used chiefly for fixing shelves or
divisions in bookcases, cabinets, treads of step ladders, stairs, etc.

(@) Through or Full Housing foint.—The whole end or edge is fitted into a
through trench and the joint is visible on both sides. (Fig. 269 and plate 39.)

(b) Stopped Housing Joint.—In better class work this joint is used in preference
to the through housing, for improved appearance. The end of the trench is stopped
back from the front edge, and the end of the shelf notched to suit, so that in the
assembled joint the trench is not seen. (Fig. 270 and plate 39.)

Y (¢) Dovetsiled Housing Joint—Used where a stronger joint is required. The
end of the shelf is dovetailed on one or both sides and fitted into a dovetailed trench.

Note: The depth of a trench is about 1/3rd thickness of timber. (Fig. 271 and
plate 39.)

10. Carcase Joint.—As the name suggests, this joint is generally used in carcase
construction for fixing partitions (sometimes shelves) where all the members are of
solid timber or thick plywood. The end of the partition piece is divided into a
number of short tenons which fit into suitable mortises in the top and bottom pieces.
The tenons may pass through the bottom to be wedged, thus making the joint stronger.
Usually the mortised piece is slightly trenched to improve the fitting of the partition.
(Fig. 272. Plate 98 shows use of this joint.)
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C. FRAMING JOINTS.—Plate 36.

Joints used in frame-like constructions, where the members are usually jointed
end to edge, with their edges at right angles. E.g., Panelled doors, tables, chairs,
picture frames, etc.

1. Halving or Half-lap Joints.—The name is applied to joints where the pieces
of timber, which meet or cross each other, are halved in their thickness so that when
assembled the faces are flush.

() Angle Halving Joint.—Used where the pieces meet at their ends to form an
angle, as in light frames, such as fly screens, frames for cores of cheap flush doors,
etc. Sometimes the lapping pins are bevelled when used in heavy timber to give
added strength. (Fig. 273.) :

(b) Mitred Angle Halving ]Joint—Similar to the angle halving joint except that
the pin of one member is mitred to fit against the mitred shoulder of the other
member. It is the weakest form of halving joint, due to the decreased gluing surface
caused by mitring. Its use is rendered necessary when the pieces are moulded, as
in picture frames, etc. (NoTE: The lapping may be stopped to hide end grain.)
(Fig. 274.)

(c) Tee Halving Joint.—Used in frames where a rail meets a stile away from the
end. Sometimes the socket is stopped so that the end grain of the pin is hidden.
(Fig. 275 and plate 40.)

(d) Dovetailed Tee Halving Joint—Used for connecting cross rails of frames
where an outside strain occurs. Sometimes the socket is stopped to hide the end of
the pin. (Fig. 276 and plate 42.)

(e) Cross Halving Joint.—Used where the members cross each other, as in cross
or diagonal rails of small tables, chairs, etc. (Fig. 277 and plate 41.)

2. Mitred Joint (where the pieces are mitred across their width).—The ends of
Mie pieces are mitred, butted together and held together by nails, screws or glue.
The joint may be strengthened by a slip feather or loose tongue of thin wood glued
into grooves worked along the edges of the joint. Chiefly used in picture frames,
architraves, frames round solid or plywood table tops, etc. (Fig. 278.)

,,f/ 3. Dowelled Joint.—A form of butt joint strengthened by means of dowels.
sed in chairs and tables for fixing the rails and rungs to the legs. (Fig. 279 and
plate 49.)

4. Mortise and Tenon Joints.—The most common and strongest form of
framing joint. There are many forms of M & T Joints; the most common forms are
listed below. Chiefly used in panelled frames for doors, framed carcases for cabinets,
for joining rails to legs of tables and chairs, etc.

The main parts of the joint are (i) The TENON cut on the end of one member
which is generally called the rail, and (ii) the MORTISE, a recess or hole cut in
the edge of the second member, called the stile, into which the tenon fits. The tenon
is usually glued into the mortise. If a very strong joint is required wedges are
used, and an allowance is made on the outside ends of the mortise to receive the
wedges- (about }” for each 14” in the width of the tenon, and tapering 2/3rds
throygh the stile).

) Common or Through Mortise and Tenon Joint—Used in pieces of the same
thickness, and where a rail meets a stile some distance from the end. The tenon is
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the full width of the rail and passes through the stile. Wedges may be used to
strengthen the joint. The thickness of the tenon is usually about 1/3rd the thickness
of the timber, depending on the size of the mortise chisel to be used in cutting the
mortise. As a general rule the width of the tenon is limited to six times its thick-
ness, as wide tenons may buckle when wedged and split the stile, or may shiink and
become loose. If the rail is wide it is advisable to make a double tenon, see below
(f). Sometimes when the joint is used for outdoor work a dowel, called a “pin,” is
inserted, passing through the face of the stile and tenon to strengthen the joint, but
the end grain of the pin spoils the appearance of the work for cabinet jobs. (Fig.
280 apd plate 44.)

_AD) Haunched Mortise and Tenon Joint—Used where the rail meets a stile or
leg at the end. To prevent the tenon from slipping out of the end of the mortise,
the tenon is cut narrower (about 5/9ths the width of the rail), and the mortise
reduced to suit. A small portion of the base of the tenon is left the full width of
the rail to form a haunch, which fits into a recess called a haunching on the end of
the stile. The length of the haunch is usually equal to the thickness of the tenon, and
its purpose is to prevent the rail from twisting or showing an opening should the
stile shrink. Used in the corners of frames, such as panelled doors, sashes, some
tables, etc. If wedges are used they are cut from the waste of the tenon while cutting
the haunch. (Fig. 282 and plate 45.)

(¢) Long and Short Shouldered Mortise and Tenon Joint—Used where the
‘members are rebated for panels, as in scme panelled doors for cabinets and cupboards,
etc., one shoulder of the tenon is cut longer to fill up the rebate on the stile. (Fig.
283 and plate 46.)

(d) Barefaced Mortise and Tenon Joint.—This join! is used where the rail is of
thinner material than the stile or leg, as in the rails and legs of ordinary tables.
The tenon has only one shoulder, and is approximately half the thickness of the rail;
it may be the full width of the timber or it may be haunched. When two rails meet
the adjacent faces of table legs, etc., it is necessary to mitre the ends of the tenons
so that each tenon is cut as long as possible. (Fig. 284 and plate 47.)

) Stump or Stub Mortise and Tenon Joint—When the tenon does not pass right
rough the material, it is known as a “stump” or ‘“stub” tenon. It is uscd in high-
class cabinet work so that the end grain of the tenon is not seen on the edge of the
stile. The length of the tenon is usually only about 2/3rds the width of the stile,
depending on the required strength of the joint, the mortise is cut to suit. Added
strength” may be obtained by using fox wedges; these are inserted in saw cuts in
the tenon. When the joint is cramped up the wedges spread the tenon in the mortise.
The mortise must be dovetailed on the inside. (Fig. 285.)
M) Double Tenon—Where the joining rail is wide, as in the middle and bottom
rails of panelled doors, it is usual to divide the width of the rail into two tenons so
that the width of each tenon does not exceed six times its thickness. A wide tenon
would weaken the stile and may become loose by shrinkage. A haunch is used on
the outside tenon for top or bottom rails and a tongue is usually left between the
tenons to prevent the rail from warping, and light showing through if the stile
shrinks. (Fig. 286.)

(g) Twin Tenons—These are used on very thick timber, where a very strong
joint is required. The thickness of the rail is divided into five parts to produce two
tenons side by side. (Fig. 287.)
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(h) Compound Double Tenons—Used where the timber is wide and thick, as in
the middle rails of some doors where the lock is mortised into the stile. It consists
of two double tenons side by side. (Fig. 288.)

(i) Haunched M. and T. for Grooved Frames—As seen in plate 47, used in
frames where the members are grooved instead of rebated for panels, the panel is
assembled with the frame.

(j) Sash Joint—Shown in plate 48; used where the members are rebated and
moulded, as for window sashes.

\-¢_ Bridle Joints.—These joints are sometimes used in place of mortise and tenon
joints, where a stronger joint than a halving joint is required. The parts are the
reverse of the mortise and tenon. Instead of the tenon, an open slot or socket is cut
in the end of the rail to fit over a pin produced by trenching both sides of the stile.
The pin and socket are usually 1/3rd the thickness of timber.

(a) Common or Tee Bridle Joint—Used in place of the Common M & T Joint,
where one member meets the other some distance away from the end. Sometimes
seen on small tables and stands where a leg meets the middle of a rail. “Pins” can
be used to strengthen the joint. If it is required to hide the end grain the pin is not
cut the whole width of the timber and the socket is shortened to correspond. (Figs.
289 and 290, and plate 43.)

(b) Angle or Corner Bridle Joint (sometimes called an Open M & T Joint).—
Used as a substitute for the haunched mortise and tenon at the corners of frames.
(Fig. 291.)

(c) Mitred Angle Briz#e Joint (also known as Mitred M & T Joint).—One or
both sides of the socket may be mitred as required. Used where a stronger joint
than the mitred halving joint is required on either plain or moulded timber, as on
mirror frames, etc. (Fig. 292.) .

QUESTIONS.

1. Name and describe four widening joints.
2. Show by sketches the difference between a loose tongued and a tongued and
grooved joint.

3. What is the simplest form of widening joint?
4. How could you strengthen a plain glued butt joint?
5. What advantages has the rebated butt joint over a plain glued butt joint?
6. Show by sketches the difference between the simple butt and the rebated butt
angle joints.
7. (a) How are the two above joints held together?
(b) Why is the rebated butt joint stronger than the simple butt angle joint?
8. Sketch a tongue and grooved angle joint. Where could this joint be used?
9. When would you use a rebated and mitred angle joint in preference to a rebated
butt joint?
10. (a) Sketch a plain mitred angle joint.
(b) Show by sketches two methods of strengthening this joint.
11. (a) Name the strongest form of angle joint.
(b) What makes this joint so strong?
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12. What is the average pitch of the slope of the dovetails in a dovetailed joint?
Show by a sketch how to set the sliding bevel to the required pitch.

13. Sketch a single dovetail joint with its members separated. Where might this
be used ?

14. Name two joints used in drawer construction.

15. When would you use a lapped dovetail in preference to a common dovetailed
joint?

16. What type of a joint is a housed joint?

17. Name three forms of housed joints.

18. Sketch a through housed joint. Where is it most frequently used?
) .19.’ When would you use a stopped housed joint in preference to a through housed
joint?

20. Why is a dovetailed housed joint stronger than a through housed joint?

21. Sketch three kinds of halving joints and name them.

22. Write down briefly what you understand by halving.

23. Why is the dovetailed halved joint stronger than a plain through halved joint?

24. Why are halving joints referred to as framing joints?

25. Where could you use a mitred angle halving joint?

26. Sketch a mitred joint suitable for a frame. Describe some methods used for
securing this joint.

27. Name a joint frequently used in the construction of chairs and tables (not an
M & T joint). Is it weaker or stronger than the M & T joint? Why?

28. Briefly describe the parts of a mortise and tenon joint.

29. Sketch a common M & T joint and name its parts. How could the tenon be
made more secure in the mortise?

30. What is the approximate thickness of the tenon in the C. M & T Joint?

31. What governs the exact thickness of the tenon?

32. Where is the common M & T used?

33. What joint would you use where a rail of a door meets the stile at the end?

34. Sketch a haunched M & T joint and name its parts. Where would this joint
be used?

35. Why is the tenon cut narrower than the full width of the rail in the H M & T
joint?

36. What is the purpose of the haunch? About how long would you make the
haunch?

37. Name the joint suitable for a strong rebated frame, such as the frame of a
panelled door.

38. When the rail is thinner than the stile (or the leg in the case of a table), what
type of M & T joint is frequently used? Sketch the joint with members separated.

39. When would you use a stump M & T in preference to a through tenon?

40. Name two types of M & T joints suitable for extra heavy framing jobs.

41. When is it necessary to use double tenons?

42. Show by sketches the difference between the C. M & T and the “T” Bridle
joints. Name their parts.

43, Name two joints which could be used at the corners of a picture frame.

44. Name the three main groups into which joints may be divided.
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46. Name four joints which could be used for joining the sides of boxes together.
Which joint would you consider to be the strongest joint for this purpose? Why?

47. Name two common framing joints and two common angle joints. Sketch them.

48. What joint would be most suitable for the corners of a veneered box? Why?

49. What joint is used for fixing together the strips of solid core board?

50. State the uses of scribed joints. Briefly describe a scribed joint.

Ill. PREPARATION OF TIMBER (Plate 37).

In order to carry out the construction of an exercise or job, it is necessary to
understand clearly the correct procedure to be followed in preparing each member
of the job to the required sizes. The steps should be carried out in the order set out
below on every piece of timber, be it large or small.

Note: If possible, it is best to select the face side and edge so that when the face
edge is being planed along the grain, the face side is nearest the worker with its grain
running towards the left (the bench stop). This enables mouldings, rebates, etc., to
be worked on the face side face edge corner without tearing up the grain of the wood
with the plane. (See step 2, plate 37.)

PROCEDURE.

Step 1.—Select the face side and plane it perfectly flat. Test with winding sticks
and straight-edge. Mark with a face side mark pointing to the edge which has
been slected as the face edge.

Step 2.—Plane the face edge. Test for straightness with the straight-edge,
and for squareness to the face side with the try-square. Mark this edge with a face
edge mark pointing to the face side.

Step 3.—Gauge to the required width on both sides, using the marking gauge

from the face edge. Plane down the gauge lines. Test for straightness and
squareness.

Step 4.—Gauge to the required thickness from the face side down both edges.
Plane down the gauge lines. Test for flatness.

Generally the timber is not prepared to the exact length. A small amount of
waste is usually left at each end of the piece to protect the corners against damage.
But if the piece is required immediately to be finished to length, it is carried out
as in—

Step 5.—Square, cut and shoot (plane) one end. Test for squareness to face
side and face edge.

Step 6.—Measure the required length from the prepared end, and square, cut
and shoot off waste,

NoTE: Square the lines marking the length, round the timber with the marking
knife. (See plate 4a.)

USE OF FACE MARKS.—The purpose of the face marks is to show clearly
the prepared and tested sides and edges which are square (at right angles to one

anotl?er) for gauging and squaring, and to assist in assembling and testing the
work,
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TECHNICAL TERMS AND JOINTS
QUESTIONS.

. Describe how you would prepare a piece of timber to width and thickness.
What tests would you apply to ensure accuracy in preparation?
. Make a list of tools you would use in carrying out each step.
. Describe how to mark and cut the piece to its required length.
. Why is the waste left on the ends of some pieces when preparing?
Show by a sketch the position of the face side and edge marks.
. When gauging to width, is the gauge used from the face side or face edge?
. When gauging to thickness, is the gauge used from the face side or face
edge?

9. Why is it necessary to use face side and edge marks?

10. Describe how you would test the face side for flatness.

PN A WN

IV. CONSTRUCTION OF JOINTS (Plates 38 to 53).

1. THE RUBBED GLUED JOINT. (A Widening Joint.)
(Plain Glued Joint). PraTEs 38 and 34.

Uskes: For joining together two or more boards edge to edge in order to produce
a wide board. For table tops, chair bottoms, shelves, cores of solid core veneer
panels, etc. (Although the glued and rubbed joint is described here, the same
construction would apply if the joints are to be cramped, except that the cramps
are used after STEP 3a ta force out air bubbles and surplus glue, instead of
rubbing.)

Note: It is necessary to select timber slightly thicker than required for the
finished board, as cleaning up the joints after gluing will reduce the thickness.
Hence the only preparation necessary is the trueing up of the edges to be glued,
unless more than two boards are required, then the centre boards would need to be
gauged and planed parallel in their width. After gluing and drying, the whole
board is prepared in the usual way. To ensure flatness of a large wide board,
traverse planing of the sides may be necessary, i.e., planing diagonally both ways
across the board until any winding has been removed, and finally planing along
the grain. (See plate 37.)

CONSTRUCTION.

STEP 1.—Select Edges to be Joined.

(a) Find the direction of the grain on the sides of the boards (test by planing
if necessary) and mark the direction with arrows. This enables the finished board
to be planed in oné direction.

(b) Place the pieces with the edges to be joined together and mark with a
distinguishing mark over the joint.

Nore: If possible, the edges to be joined should be selected so that the pieces
are alternately heart side up and heart side down. This reduces the amount to be
planed off after gluing should there be any “cupping’ of the pieces.
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STEP 2.—Shooting the Edges (Planing).

(a) Hold the pieces in the vice with their marked faces together and shoot the
edges with the trying plane. (If one board is narrower than the other they may
be “G” cramped together OR each edge may be planed separately.)

(b) Test alignment of the pieces when in position with straight edge.

(c) Test the fitting of the edges by holding to the light. (No light should be
seen if the edges are ready to be glued.)

STEP 3.—Gluing.

(a) With one piece in the vice and the other against it to form a trough, apply
the glue to both edges at once.

(b) Before the glue has time to chill (i.e.,, if heated animal glue is used),
swing the top picce into position and rub end ways (only about 1” movement is
needed) to remove air bubbles and surplus glue. Note position of hands in
diagram, the fingers and thumbs keeping the faces flush. When satisfied all
surplus glue has been rubbed out, draw the hands down to prevent the fingers
sticking to the top piece and breaking the joint.

Carefully wash off the surplus glue and set the job aside to dry, resting against
supports to prevent warping and damage to the joint.

NotE: If casein glue is used the joints should be cramped, not rubbed.

QUESTIONS.

Why is this joint called a Rubbed Glued Joint?

Show by sketches how you would select the edges to be glued.

What tests would you apply to the pieces before gluing?

Describe the steps to be followed when planing up the finished glued board.
State the uses of this joint.

nhubhe=

2. HOUSED JOINTS (Prates 39 and 35).
(An Angle Joint.)

Uses: Chiefly used for fixing shelves and partitions into cabinets, book-cases,
boxes, etc.

The instructions here cover the construction of three different types of housing
joints, TFor the exercise the timber is previously prepared in one length to 3”
wide by §” thick and about 13” long. One picce 5&” is measured from one end,
and the three pieces for the shelves are measured from the other end, leaving

about 4” waste in between them. After setting out the trenches, it is advisable to
check the fitting of the shelves before cutting the trenches.

CONSTRUCTION.

STEP 1.—After Preparing the Picces to the Required Sizes.

(a) Set out the positions of the trenches, with pencil lines squared across the
face side and half-way down the edges.
(b) Gauge depth of trenches (4”) gauging from the face side.
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N

(c) Gauge length of dovetail from end of shelf (4” long) to suit dovetailed
trench. Set out required slope of dovetail on trench and edges of shelf.

(d) With gauge still set at 4”, gauge depth of notch from end of shelf to fit
stopped trench.

(e) Gauge end of stopped trench §” from face edge, and gauge width of notch

from face edge of shelf to suit stopped trench. MARK ALL WASTE PIECES
CLEARLY WITH CROSSES.

STEP 2.—Cutting Through Trench. Check lines to fit end of shelf.

(a) Square sides of trench across face side with cut Unes (marking knife or
chisel) and pare sloping grooves on waste side of lines to aid sawing and to
ensure sharp edges on the sides of the trench.

(b) Saw down to gauge lines (tenon saw). (“G” cramp job firmly to bench.)

(c) Pare out waste, chiselling half-way through from both edges. For wide
trenches the bottom may be levelled with router plane.

STEP 3.—Cutting Dovetailed Trench.

(a) Mark sides of trench with cut lines and pare sloping grooves.

(b) Saw sides down to gauge lines. A guide made from a block of wood may
be cramped to the job to help keep the saw at the correct angle.

(c) Chisel out waste, chiselling half-way through from both edges.
STEP 4.—Cutting Dovetail on End of Shelf.

(a) Pare sloping groove to keep the shoulder of dovetail sharp.
(b) Carefully saw shoulder of dovetail.

(c) Pare off waste of dovetail. A guide may be used to obtain the correct
angle, both the job and the guide being cramped to the bench.

STEP 5.—Cutting Stopped Trench.

(a) Chisel out a recess about 4” from stopped end of trench about 4” deep and
the exact width of the trench and about 4” along the trench. This allows for the
working of the saw when sawing the sides.

(b) Pare sloping grooves for sawing.
(c) Saw sides down to the required depth.
(d) Pare out waste and clean up end of trench with paring chisel.

STEP 6.—Cutting Notch in Shelf to Fit Stopped Trench.

(a) Rip (i.e., saw along the grain from end of shelf) side of notch down to 4”
gauge line, sawing on waste side of line.

(b) Saw shoulder from edge for §”, sawing on waste side of line.

QUESTIONS ON HOUSED JOINTS.

1. State the chief uses of housed joints.

2. Sketch a through housed joint with the members apart; name its parts.
3. Briefly describe the cutting of a through trench.

4. What points must be kept in mind when sawing the sides of a trench?
5. Sketch a stopped housed joint with members separated.
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6. Briefly describe the cutting of a stopped trench.

7. When would you use a stopped housed joint in preference to a through
housing ?

8. When would you use a dovetailed housing in preference to a plain through
housing joint?

9. What tool would you use to make the bottoms of the trenches level?

10. What is the purpose of the recess cut in the end of the stopped trench ?

\/f THE TEE HALVING JOINT (Prates 40 and 36).
(A Framing Joint.)
(Tee Half Lap.)

Uses: Used in frames where the end of a rail meets another piece some distance
from the end, both faces of the pieces finishing flush. This joint is frequently used
in cabinet frames, and frames for cheap flush panelled doors, where a strong joint
is not required.

CONSTRUCTION.

STEP 1.—Prepare the pieces to the required width and thickness in one length.

STEP 2.—Setting Out. Set out as in working drawing.

(a) Find centre of piece for socket or trench and mark position of trench with
pencil lines on the face side and half-way down the edges.

(b) Set out length of pin on end of the reverse side of the other piece. Allow a
little waste on the end to be shot off when the joint is completed.

(c) Set gauge to half the thickness of the timber and gauge depth of socket on
both edges. Gauge thickness of pin along the edges and across the end. Gauge
from the face side of both pieces. Mark waste with crosses.

Note: Mark the waste of the socket on the face side and the waste of the pin
on the reverse side, so that when the joint is assembled the face sides will be together.
ALSO the gauging is done from the face side of both pieces so that the amount of

waste taken out of the socket is equal to the amount for the pin. When assembled
the face sides will be flush.

STEP 3.—Check Fitting of Pin. Separate the pieces and check the width of
the socket equal to the width of the pin.

STEP 4.—Cutting Trench.

(a) Square sides of socket across with marking knife or chisel and pare sloping
grooves on waste side of lines.

(b) Saw sides down to gauge lines, being careful to saw vertically.

(c) Pare out bulk of waste with bevel side of chisel down, chiselling half-way
through from both edges. (“G” cramp job firmly to bench or hold in vice.)

(d) Pare out remaining waste down to gauge lines.

STEP 5.—Cutting Pin.

(a) Rip the thickness of the pin, being careful to saw just on the waste side of
gauge lines. See sketches showing steps in ripping pin.
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(b) Square shoulder line across with cut line and pare sloping groove on waste
side of line.
(c¢) Saw shoulder to remove waste of pin.

Assemble and shoot off waste end of pin.
Note: If all joints are set out, checked and cut correctly, they should fit straight

from the saw. A joint should, as far as possible, be assembled only once before
being glued up. Many trial assemblies tend to loosen the parts.

QUESTIONS.

. Sketch a tee half lapped joint with its members apart; name its parts.

. Sketch the pieces in one length, showing all necessary setting out of the parts.
. Briefly describe the steps in cutting the socket.

. Show by sketches how you would rip the thickness of the pin.

. Why is it necessary to saw on the waste side of the gauge lines when ripping
the thickness of the pin?
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\§/4. THE CROSS HALVING JOINT (PraTes 41 and 36).
(A Framing Joint.)
(Cross Half Lap.)

Uses: Used where the members cross each other and the faces of the pieces are
required to be flush, as in_the diagonal stays of tables and chairs, and frames for
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