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PREFACE

The aim of this book is to provide in text form the essentials of
practical carpentry for the building trades; to bring into organized
form the fundamental objectives of the construction of the small and
medium-sized frame house; and to provide a definite course for high
school, technical school, vocational school, apprenticeship, and vet-
erans’ apprenticeship classes in carpentry.

The author has departed completely from the old method of
building models, so often used, because a boy who is to earn his
living in this trade will necd to know it as it is actually performed
today. The author has kept in mind the knowledge and the opera-
tions in carpentry that scem most essential for the student desiring
to secure employment as an advanced apprentice.

The framework of a building made from materials of standard
dimensions can be constructed in the school shop. A building of
this type provides opportunity for training in such jobs as placing
sills and joists; putting up studs and plates; cutting and installing
rafters, siding, and sheathing; shingling; setting window and door
frames—in fact, all the jobs that are to be found in frame-house
construction. _

The best type of training, however, is to have an actual house
under construction, for, although various kinds of jobs and projects
may offer many ways of teaching fundamentals, actual work on
construction for customers will develop the skill and provide the
essentials necessary to the training of the student and apprentice in
carpentry for the building trades.

The author's intention was to make the material flexible enough

to allow teachers to broaden the scope of the course in some cases
v
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and lessen it in others, as the situation in various localities and avail-
able equipment demand. Probably the most satisfactory accomplish-
ment of the desired objectives can be attained by those students who
have completed at least two semesters of woodwork.

E. A. Larr
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FRAMING

Many of the following operations cannot be taught except as they
are actually worked out and developed on a building project. Actual
housc building will fill this requirement. An effort should be made
not only to gain a knowledge of construction but to develop skill
in the use of carpentry tools. After these have been attained, strive
for speed, accuracy, and neatness.

Tools. There are many makes of carpentry tools on the market.
Some of them are very good; some, very poor. None of them is
efficient unless kept clean and in good working order. Plane blades
should be kept sharp. Saws should be well shaped, and hammer
handles should be kept tight. The proper care and condition of his
tools are the first essentials of a skilled and efficient mechanic.

The tool chest of the building trades student should consist of the
following:

1 ripsaw

1 crosscut saw

1 jack plane

1 ratchet brace

1 sct auger bits, Nos. 4 to 16

1 countersink
1
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1 marking gauge

1 sliding T bevel, 8 in.

1 miter square, 8 in.

1 steel square, 24 in. (with rafter table)
2 screw drivers, 6 in. and 12 in.

1 screw-driver bit

1 pliers (wire cutting)

1 mallet
4 wood chisels, Y} in., V4 in, 1 in,, 134 in.
1 saw vise

2 8-in. slim taper files

1 10-in. flat mill file

1 12-in. half-round wood file
1 pair of 8-in. dividers

1 6-ft. steel or aluminum rule
1 28-in. aluminum level

1 hammer—straight claws—16 oz.
1 oilstone

2 nail sets, 14 g in. and 13 in.
1 coping saw

1 compass saw

1 Yankee drill with bits

1 backsaw

1 chalk line and chalk

1 tin snips

1 hatchet

Joints. It is necessary that the building trades student be able not
only to use and care for his tools, but also to make the various joints
and construction details, commonly found in the building of a house,
before being assigned to work on any building of importance.

Braced framing of houses has been almost completely replaced
today by balloon framing and western framing. However, there are
still a number of joints in common use, as shown in Fig. 1.
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TYPES OF FRAMING

There are three types of framing for small-house construction,
commonly known as (1) balloon framing, (2) western framing

(platform), and (3) braced framing. Regardless of the type of

BUTT JOINT
RABBET JOINT

MITER JOINT |~|
NOTCHED JOINT
‘ﬁ

SPLICED
OBLIQUE
JOINT ] | BUTT JOINT%

r/

Fig. 1.—Joints in common use.

framing, each must be strong and rigid and sturdy. Long durability
and resistance to wind, tornado, earthquakes, settling, and twisting
must all depend upon a strong, well-built frame.

General opinion may vary as to which is the best type of con-
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Fig. 2—Balloon framing.
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struction, but part of the question can be settled by certain factors,
such as the materials obtainable, the locality, and the climate. For
example, a house built in that part of the country where strong
winds prevail would probably call for braced framing.

Balloon framing. Balloon framing is a term given to that type
of construction in which the framework of the building is spiked
together with butt joints. It depends largely for its strength upon
the exterior covering or boxing and upon the manner in which it is
applied. Another characteristic is the use of studs extending in one
piece from the foundation to the roof. The joist ends are nailed to
the studs and are supported on a ribbon or ledger board which has
been let into the studs (Fig. 2).

Western framing. Western framing, sometimes called “plat-
form” framing, is a term given to that type of construction in which
the framework of the building is built up in floors, or one story at
a time. Each floor is independently framed. The second story and
the third are supported by studs only one story high. This type is
usually easier for the apprentice because short pieces are generally
used. Another merit lies in the fact that, if any shrinkage occurs,
it is likely to be uniform throughout and so is unnoticeable (Fig. 3).

Braced framing. Braced framing is a term given to the type of
construction that is characterized by heavy timbers at the corners,
often with intermediate posts, all of which extend continuously
from a heavy foundation sill to an equally heavy plate at the roof
line. Most of the joints are mortised, and some are fastened with
pins. Knee braces are used at the corners and are notched in at the
plates and corner posts.

This is perhaps the oldest type of framing, having been brought
to this country from England. However, it has been gradually modi-
fied, and timbers have been reduced in size. Originally the studs
were only fillers, to which the lath and plaster were nailed. They
supported nothing else. At present, however, they are an integral
part of the structure and act to support the floors, roofs, etc., similar
to other types of framing (Fig. 4).
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Fig. 3—~Western framing.
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TYPE JOBS

The type jobs listed below have been selected because of their
constant recurrence in frame-house construction. It is our purpose

SECOND FLOOR
Sy CEILING JOIST

'WALL PLATES

2 SUB FLOORING
% %
SECOND FLOOR
JOIST HEADER /r "\
S - STUDS
WALL PLATES | \ 7 -~
CORNER POST, | / \ i I
DIAGONAL P l" FIRST FLOOR
BRACES \ Bl I / “ JOISTS
g
HEADER ' ) N
nﬂ\ \/ p
Q! 7 Il BUILT UP GIRDER

(i

N\ BRIDGING

STUDS ‘\\\’t/ SILL

1 [~CONCRETE FOUNDATION

BEARING POST

Fig. 4—Braced framing.

here to give the student certain technical information that can be
coupled with his practical experience on the job under the direction
of the trade teacher. An honest attempt should be made to execute



8 Carpentry for the Building Trades

the practical processes without violating technical factors. The fol-
lowing type jobs are listed about in the order in which they would
be brought into construction on a building.

FOOTINGS

Definition. Regardless of the type of framing employed or how
rigidly the frame is built, if an inadequate foundation is provided,
the frame will probably settle unevenly. This uneven settlement will
result in the cracking of plaster, tile, and floors, and in ill-fitting
doors and sticking windows. Wall footings and post footings are
sometimes figured undersize and in some cases left entirely out of
the construction.

Purpose. Pier footings, of course, carry the pier post, which, in
turn, carries the girders. These footings, underposts, and girders of
the average frame house carry a much greater load per square foot
of bearing surface than do the foundation walls. For example, in Fig.
5 we have a house 22 ft. 0 in. square with one girder and one pier
post set on one footing. The footing is 2 ft. square.

Size. All the weight over the shaded area will fall on this foot-
ing. If the building weighs 60 tons, 15 tons will be carried by this
center footing, or 3% tons per sq. ft. This may be more than the
soil will carry without settling. On the other hand, the wall foot-
ings, because of a greater area of bearing surface, will support about
4 ton per sq. ft.

Spacing. Therefore, the load on each pier footing should be care-
fully figured and the footing made large enough to carry loads per
square foot not to exceed the following:

Hard pan, not less than 1 sq. ft. for every 4 tons
Sand or clay, not less than 1 sq. ft. for every 2 tons
Loam, not less than 1 sq. ft. for every ton

The depth of a pier footing is usually determined by taking one-

half the length of one side. For example, a footing 2 ft. square would
have a depth of 1 ft.
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Construction. In all cases, excavations for footings should be
made well under the frost line. Because of the possibility of settling
no permanent building should be erected over any fresh fill, and in

TF

BEARING POST
OR
) PIER POST

7% FOOTINGS

e— 56" —

0“

22

Fig. 5.—The post in the center will support one-fourth the total weight of
the building. Sometimes this footing may be required to support ten times as
much “per square foot” as the wall footings.

extreme cases, if such is necessary, an engineer or architect should
be consulted before any work is started.

BEARING POSTS

Definition. Bearing posts (Fig. 6) in frame-house construction
are vertical members of wood usually set on a footing of poured
concrete in the basement.

Purpose. Their purpose is to support the girders.
Size. The size is determined by the amount of weight to be
placed on them and is usually figured by the architect or engineer.

No wood post smaller than 6 by 6 in. should ever be used in a frame
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house. Smaller posts may be actually strong enough to carry the

load, but they do not appear so and may cause the owner to doubt
their strength.

BEARING POST OF
'WOOD OR STEEL

POURED CONCRETE FLOOR CONCRETE TAPERED BLOCK

1 .-'007" i
4 0% 090 530,0¢J]000Y6 0 ,°0 0"V . 0°0,0°‘0.0y
t 1

92 9% 8%} pOURED-CONCRETE FOOTINGS

Fig. 6.—The bearing post should rest on a concrete tapered block which in
turn rests on a poured-concrete footing.

Spacing. Spans between posts should seldom exceed 8 ft. This is
to avoid concentration of weight on one footing. Longer spans re-
quire larger girders and reduce headroom in the basement.

Construction. The exact length of a post is usually determined
by stretching a chalk line from the top of one wall foundation to

MARK ALONG STRING HERE
AND CUT OFF POST

SILL PLATE /STRING
-] CONCRETE . [
‘{ WIPAUON WALLJi
BEARING i
aid 0ST '
lt‘ "
., TAPERED BLOCK 3

L; .'..3 - 21 ., M

~TFOO0TINGS
Fig. 7—To obtain the exact length of a bearing post.

the top of the other (Fig. 7). The post should be anchored at the

bottom to the footing by a 3/-in. bolt or reinforcing rod set in the
concrete from 4 to 6 in.
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FOUNDATION SILLS

Definition. The foundation sill is a plank laid directly on the
foundation wall.

Purpose. It is the actual bearing surface for the outside walls of
the building. The floor joists of the building rest upon it.

HEADER

"% JCONCRETE CONCRETE” 1.
1" \FOUNDATION FOUNDATION
Fig. 8. Fig. 9.

Jorsts — S

¢ 1o

< 07| Wkl coNcRETE CONCRETE " |-
- FOUNDATION FOUKDATION

Fig. 10, Fig. 11.

Fig. 8.—T-ill construction.

Fig. 9.—Balloon-frame construction.
Fig. 10.—Box-sill construction.

Fig. 11.—Braced-frame sill construction.

Size. Sizes vary, but generally a sill will be a 2- by 6-in. or a
2- by 8-in. plank. In braced framing it is usually 4 by 6 in. or 4 by
8 in. This allows more space for nailing on the wall sheathing and



12 Carpentry for the Building Trades

makes for a stronger frame. The length of the sills is determined by
the size of the building, as they are laid around the entire top of
the foundation. All sill timber should be straight to provide satis-
factory bearing for the joists and studs.

Anchoring. It is important that the sills be anchored to the build-
ing foundation. This is done by setting, at intervals of from 6 to
8 ft., 3/4-in. bolts that extend at least 12 to 18 in. into the foundation
wall. They should project through the sill far enough to receive a
washer and nut. Figure 8 shows a T sill; Fig. 9 shows a balloon sill.
Figure 10 shows a box sill for western framing; Fig. 11, a sill for
braced framing.

HOW TO INSTALL GIRDERS

Definition. In frame-house construction a girder is a large beam
placed at the first-floor line even with the top of the foundation line.
It takes the place of an interior foundation wall. Its ends rest on the
foundation walls, and its middle is supported by bearing posts.

Purpose. The purpose of a girder is to support the inner ends of
the floor joists.

Size. A girder should be strong enough for its load. However,
any size larger than that is wasted material (see Table 1).

Spacing. In planning the number and location of girders, con-
sideration must be given to the permissible length of joists, the room
arrangement, and the location of bearing posts. It is always desirable
to locate the girders directly under, or very close to, bearing parti-
tions, in order to avoid the necessity of larger joists. Room arrange-
ment will generally determine the location of girders. Girders are
quite often built up from other picces spiked together. For example,
a built-up wood girder, size 6 by 8 in.,, would probably be three
2- by 8-in. pieces spiked together with all joints coming directly over
the bearing posts and staggered (Figs. 12 and 13).
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TABLE 1.—MAXIMUM SPANS FOR WOOD GIRDERS

Maximum clear spans
Size of girders
1-story house | 1Y4- and 2-story house
4" x 6” 50”7 40
6"x 6" 60" 52"
4" x 8” 6 4" 56"
4” x 10” 8'0” 70"
6" x 8" 8'0” 70"
6" x 10”7 9'0” 8'0”

Note. The above spans are based on a minimum fiber stress of 1,200 lb. When the
allowable fiber stress of the species of wood used is other than 1,200 Ib., spans should not
exceed those determined by established engineering practice. If the total of the spans of
joists framing into the girder on both sides exceeds 24 ft. 2 in. or if loads are concentrated,
the size and span of the girder should be determined by established engineering practice.

JOISTS

Definition. Joists may be either floor or ceiling joists. Floor joists
are the members that actually carry the floors. They rest upon the
foundation sills or girders, or both. Ceiling joists usually rest upon
wall plates at each end.

Purpose. To the floor joists is nailed the subfloor. Between them
is nailed the bridging. To the ceiling joists is nailed the lath for
plastering, or any other ceiling material used.

Size. As in the case of girders, the sizes of joists are determined
by several factors. Some of these are the span of joists, amount of
load, dead and live weight per square foot, and joist spacing. En-
gineering practice has established tables for this purpose which can
be safely used (Table 2).
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Spacing. Joists are generally spaced 16 in. apart on center. Start
at one end of the building and work toward the other. Spacing is
determined by the length of the lath, which is commonly 4 ft. For

Fig. 12.—Built-up girders are usually made by spiking together three pieces as
shown. Pieces should be well nailed, and all joints made over the bearing posts.

BUILT-UP FLOOR
_NOOD GIRDER ", JOIST BOX SILL
@/ e e —— :/\\\
LEDGER SILL PLATE " [
STRIP o4°,
| BEARING POST X
é FOUNDATION-] 6 °s
WALL o
o .. .
CONCRETE 6
L+l TAPERED BLOCK o
o, ‘o 0
0 v a o]"’ NG T o e D JlF},O-OB- > o° 0?
%0, °.' BEARING POST FOOTING .
WALL FOOTING

Fig. 13.—Girder and floor-joist arrangement.

balloon framing the joists should be placed against the stud and well
spiked to it. In braced framing, the method of nailing will be the
same. However, in platform framing the joists should be spaced and
securely toenailed to the plate with 104 nails common. They should
also be nailed to the box header from the outside into the ends of
the joists. Figures 14 and 15 show good types of girder construction.
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TABLE 2.—MAXIMUM SPANS FOR FLOOR JOISTS

Assumed live load, 40 1b. per sq. ft.; dead load, 10 Ib. per sq. ft.; minimum fiber stress,
1,200 Ib.

Douglas fir, southern yellow pine, western pine

Lumber Spacing center | Maximum clear
s1ze to center span
2”x 6" 16” 91”
2”x 6" 127 10°0”
2" x 8” 16” 121"
2”x 8" 12" 13 37
3" x 8” 16" 14’ 0”
3"x 8" 127 15 47
2” x 10” 16" 15 3"
27 x 10”7 127 16’ 8”
37 x 10”7 16” 17’ 8”
3” x 10” 127 19’ 3”
27 x 12”7 16" 18" 57
2" x12” 127 201"

Figure 16 illustrates good construction, but headroom in the base-
ment is reduced.

JOIST HEADERS

Definition. Joist headers are auxiliary joists usually run at right
angles to the regular joists.

Purpose. They are used wherever it is necessary to cut regular
joists in order to provide an opening, such as a stair well, hearth
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well, or chimney. They are spiked to the ends of the joists that have
been cut (Fig. 17).

Size. Although the size of joist headers is usually the same as
that of the joists, it is sometimes necessary to double the header in
order to carry the load.

GIRDER

LEDGER STRIPS .- JOISTS
LEDGER STRIPS
Fig. 14. Fig. 15.

Fig. 14—Girder construction for balloon framing. The joists are notched out
and rest on a ledger strip. This method does not reduce the headroom in the
basement.

Fig. 15.—This is a girder construction for braced and western framing.

Spacing. Spacing is determined by the size of opening made in
the floor or ceiling. The length of the header is the distance between
its two supports. The header should fit tightly between the trimmers

and should be well spiked through the trimmer into the ends of
the header.

TRIMMERS

Definition. Any regular or extra joist supporting a header is
called a “trimmer” (Fig. 17).

Purpose. They are used to support the headers.

Size. Their size is the same as that of the joists.

Construction. Sec joists for the construction of trimmers;
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CEILING JOISTS

Definition. Ceiling joists carry no flooring but provide the only
means for carrying the plaster or ceiling of the room. They rest on
the top plates.

Purpose. Their purpose is to carry the ceiling and tie the build-
ing together (Fig. 18).

REGULAR JOISTS
14-0"
. "GIRDE;R
< |l.—HEADER NIy
‘i"‘ -:'-/16 0.C.
| | —_TAILBEAMS”_T]
|
TRIMMER JOIST/ /'

REGULAR JOIST
Fig. 16. Fig. 17.

Fig. 16.—Joists lapped on top of the girder. A very good method but it reduces
headroom. When headroom is reduced, it requires a higher foundation wall.
This, of course, adds to the cost of the house.

Fig. 17.—Joist headers are used where it is necessary to cut regular joists to
provide an opening.

Size. Ceiling joist sizcs are also determined by the amount of
span and load (see Table 3). As a rule, they are required to be strong
enough to carry only their own weight and that of the plaster or
ceiling material below them. If the attic space is to be used, the
ceiling joists should be figured as floor and ceiling joists.

Spacing. Ceiling joists are generally spaced 16 in. on center be-
cause of the standard lengths of 4 ft. for laths.

Construction. Whenever possible, ceiling joists should be placed
s0 as to tie the building together at the top plate. This can be done
by nailing securely the joist to the plate, and the joist to the lower
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RAFTER CUT AND
NOTCHED OVER THE
WALL PLATES
CEILING JOISTSI

L4
o o

WALL PLATES

STUPS_

A
Fig. 18.—Rafters should be nailed to the wall plates and to the ceiling joists.

NAIL THE
JOIST TO THE

/CEILING JOISTS RAFTERS

/F=NWALL PLATES / \
TOENAIL THE
CEILING JOISTS TO
THE WALL PLATES
 STUDS STUDS—

Fig. 19.—Whenever possible, ceiling joists should be placed so as'to tie the
building together at the top plate.
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end of the rafters (see Fig. 19). This will counteract the outward
thrust of the rafters.

TABLE 3.—MAXIMUM SPANS FOR CEILING JOISTS
Live load, none; dead load, 10 Ib. per sq. ft.; minimum fiber stress, 1,200 Ib.

Douglas fir, yellow pine, western larch

Lumber Spacing center | Maximum clear
size to center span
2" x 4" 20" 96"
2" x 4" 16” 100"
2"x4" 127 11'0”
2" x 6" 20" 14’ 6"
2" x 6" 16" 15" 47
27" x 6" 12”7 16’ 77
2" x 8”7 20” 19'0”
2" x 8" 16” 20' 2"
2"x 8" 127 21’ 8”7

Note. Where the attic space above ceiling joist is unfinished but is usable for storage
space, or if the space is suitable for finishing in the future, the spans for ceiling joists shall
be figured the same as floor joists.

HOW TO INSTALL BRIDGING

Definition. Bridging is usually composed of short pieces of
1 by 3, cut and nailed in between the floor joists (Fig. 20).

Purpose. The purpose of bridging is to stiffen the floors and
help in distributing the loads more evenly.

Spacing. It is customary to insert rows of cross bridging every
5 to 8 ft. throughout the length of the beams. To be effective they
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should be in straight lines or rows along the floor so that each
strut may abut directly opposite those adjacent to it.

Construction. Bridging should be cut and nailed into place at
the top only (Fig. 20), just as soon as the joists are all in place and

‘SUB FLOORING

e e e

FLOOR
JOISTS

6-d COMMON NAILS 1’x3" BRIDGING STRIPS

Fig. 20.—The purpose of bridging is to stiffen the floors and help in distributing

the loads more evenly. Bridging should be cut and nailed into place at the top

only as soon as all joists are in place and before any flooring is nailed onto the
joists.

before any flooring is applied. Leaving the lower ends loose until
all the subfloor is nailed on is advisable because placing the subfloor
will tend to bring the tops of all the joists into alignment. As soon
as the subfloor is in place, the bridging should be nailed at the
bottom.
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HOW TO LAY SUBFLOORING

Definition. Subflooring is the first floor laid over the floor joists.
It is usually of common material—such as, 1- by 8-in. square-edge
box or 1- by 8-in. shiplap yellow pine. It is also possible to obtain
subflooring in matched-edge and matched-end material.

Purpose. The purposes are manyfold:

1. To provide a working floor

2. To strengthen construction

3. To provide a base for a finish floor

4. To provide additional deadening material
5. To increase insulation from the basement

Size. Subflooring is usually 1% ¢ by 6 in., 8 in., or 10 in. wide,
and in lengths suitable for convenient use.

How to lay. There are two generally used methods of laying
subfloor:

1. The first is to place and nail the flooring squarely across the
joists.

2. The other is to place and nail the flooring diagonally across the
joists.

Of the two methods, it is more economical to lay the floor square
across the joists because it takes less labor. It is easier to cut, takes
less time, and wastes less material. It has one disadvantage, how-
ever, in that the finish floor can be laid only at right angles to it.

Diagonal subflooring is much more difficult to lay because each
piece needs to have two diagonal cuts, one at each end. These, of
course, are made over the joists and naturally cause a waste of ma-
terial and a loss of time. However, a diagonally laid floor is con-
sidered stronger and also gives a choice of laying the finish floor in
either direction. All subflooring should be nailed at every joist.
Flooring up to 6 in. wide should be nailed on with two 84 common
nails, and flooring up to 10 in. wide should be nailed on with three
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84 common nails. All joints should be made directly over the joists
unless end-matched material is being used.

SOLE PLATES

Definition. Floor plates or sole plates are horizontal members,
usually 2- by 4-in. pieces, placed at the bottom of a frame wall or
stud partition (Fig. 21).

FINISH
FLOOR

ANCHOR —iie
BOLTS 9

' | CONCRETE
*¥ FOUNDATION

CONCRETE FLOOR/ -t 1

i sOaN

|24
Fig. 21.—Floor and wall construction showing location of floor plates or
sole plates.

Purpose. Their purpose is to carry the studs.

Size. They are usually the same size and width as the studs.

Construction. Floor plates or sole plates are used in platform con-
struction, under stud walls, where the studs do not rest on walls or
beams, or do not pass through the floor to the sill plate below. Floor
plates are usually nailed directly to the subflooring.
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TOP PLATES

Definition. A top plate is the horizontal member found at the
top of the partition or frame wall (Fig. 22).

Purpose. Its purpose is to form a cap for the studs and also a
plate or support for the ceiling joists and rafters. Sometimes it also
serves as a support for other studs, either in gable ends or on second
floors.

Size. The plates are always of the same material and size as the
studs, except, of course, in length. Lengths may vary as require-
ments demand.

How to construct. It is customary to construct a double plate
around the top of all walls and partitions. This provides a good
bearing wall and also makes it possible to secure a good lap joint
at corners and partition intersections. The plates should be spiked
onto the ends of the studs with two 164 common nails. Each plate
should be nailed on separately.

HOW TO BUILD STUD WALLS

Definition. Studs are the vertical members or pieces that go to
make up the outside walls and all partitions. They are supported
by the floor sole plate and, in turn, support the top plates (Fig. 22).

Purpose. They form a definite part of the construction of the
house, or framework. They support the weight of the upper part
of the house or everything above the top-plate line. They form the
framework to which is nailed the wall sheathing on the outside.
On the inside they support the lath and plaster and insulation.

Size. Except in special cases or lengths greater than 14 ft,, 2- by
4-in. studs will be strong enough. Most modern construction in
platform framing will require 8-ft. studs per floor. The type of
framing will determine the length of the studs.

Spacing. The standard spacing for studs is 16 in. This is to
enable the use of lath that has a standard length of 4 ft. This is



24 Carpentry for the Building Trades
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Fig. 22.—Sole plate and first top plate are nailed to studs.
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necessary in all construction designed to carry lath and plaster.
However, there are some places where longer spacing is permissible,
for example, in garages (Fig. 23), summer cabins, etc., where other
than plaster is used inside.

How to build stud walls. Usually, sections of stud walls are
constructed at one time flat on the floor and then raised into place.

DOUBLE
TOP PLATE

STUDS— RAFTER

. CONCRETE FLOOR 1 D9

ST e e T T T 0B s e 7D oo
T

Fig. 23.—Summer cabins and smaller buildings may have siding nailed directly
on the studs.

This enables the builder to lay off and space them in an easy way.
It also enables him to nail the floor plate and top plate on better by
spiking through the plates into the ends of the studs. This method
usually results in a better job because it avoids toenailing at the sole
plate.

In selecting lumber for studs, choose straight uniform material,
as it makes a wall that is more free from hollow places and bulges.
After a wall is erected, take care to see that each section is well tied,
or braced, and that it is plumb in all directions. After all walls are
erected, the double top plate should be nailed in place.
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HOW TO BUILD CORNER STUDS AND PARTITION STUDS

Definition. Studs used at the corners of a building are usually
built up of more than one ordinary stud.
Purpose. Generally speaking, their purpose is the same as the

regular studs.

(A) (B)
STUDS [ STUDS,
| § '. .{ W =
CORNER POST BUILT ANOTHER TYPE
VP BY NAILING TO OF BUILT UP
GETHER 3 STUDS CORNER POST
STUD STUD\,%
/ 4“XG' | [ |
| =] '
REGULAR STUD A PARTITION POST
(C)
L /STWD A8

NO PROVISION MADE
HERE FOR NAILING
THE ENDS OF LATH

(D)

Fig. 24.—Corner posts or studs occur at the intersection of two walls at right
angles with each other. They should be built so that the ends of all laths can
be securely nailed to them.

Size. The sizes are the same as those of the regular studs, except
as increased by building up.
Construction. Several types of corner studs and their methods of
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building up are shown in Fig. 24. Corner studs should be framed
in and raised along with the regular stud wall.

Figure 244 is perhaps the most simple and most satisfactory in
common use today; B does not provide so much surface for nailing
the lath as 4; C and D are sometimes used, but both require ma-
terial special to ordinary construction.

WINDOW AND DOOR HEADERS

Definition. Wherever doors and windows occur, parts of the
stud wall must be cut away. Thus it becomes necessary to install
pieces called “headers” over the opening to support the lower ends
of the studs that have been cut off (Fig. 25). If it is a window, there
will be a similar piece at the bottom called a “rough sill.” This, of
course, is to pick up the remaining pieces of studs that have not
been cut out.

Purpose. The purpose is to support the studs that have been cut
away and to construct a strong frame into which a doorjamb or
window frame may be fitted.

Size. In order to determine the size of headers, first determine
whether or not they are load-bearing or nonload-bearing. If they
are nonload-bearing and not more than 3 ft. wide, a single 2 by 4
will make a satisfactory header (Fig. 26). However, inside trim is
sometimes too wide to nail satisfactorily, and wider headers are
needed for this purpose only.

If they are load-bearing walls, all the headers should be doubled
and rest on studs, as shown in Figs. 27 to 29. The 2 by 4's used for
headers should be laid on edge vertically side by side with a piece
of lath inserted between them to make them full 3%4 in. thick, or
the same as the stud.

Spacing. Be sure to allow sufficient space in the rough opening
for doorjambs or window frames to be installed with ease and to be

plumbed and leveled.
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A TRUSSED WINDOW BRACE WINDOW AND
OPENING DOOR OPENINGS

Fig. 25—Typical wall constructions showing window and door headers.



Framing 29

WHERE TO USE TRUSSES

Definition. Trusses are arrangements of framing material so con-
structed as to divert the weight at a given point to some other place.

Purpose. They are used over openings where doors or windows
occur to shift the weight to the sides of the openings and thus pre-
vent sagging of the wall above and cracking of the plaster.

- ,DOVBLE TOP PLATE __
SINGLE _|,
HEADER ]
DOOR
OPENING = sTVDS )
P DOVBLE
& - d HEADER
il “\SOLE PLATE J
Fig. 26.—Openings that are nonload- Fig. 27.—Openings that
bearing need not have double headers. are load-bearing should
These occur only in small openings. always be double headed.
Regular studs are always placed 16 in. If 2 by 4's are used on
on center. Extra studs are used at the edge, spacers of lath or
sides of all openings. Studs are spaced thin pieces of wood are
16 in. O.C. in order to pick up lath. used to make the header

as thick as the studs.

Sizes. For all openings of 3 ft. or over the header will need to be
trussed. There are several arrangements of trusses. Figure 28 shows
an arrangement widely used in the trade and very satisfactory.
Figure 29 shows a truss arrangement over an opening 6 to 8 ft.
wide. This type is generally used over wide doors and group
windows.
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WALL SHEATHING

Definition. Outside wall sheathing is generally the same ma-
terial as that used for subfloors. It is nailed directly to the outside

.\‘
1.
|
4 f l

|} TRUSS BRACE

DOVBLE HEAD

Fig. 28.—Openings that have extreme weight are to be trussed. This diverts
the weight from the center to the outside at the studs.

1 DOVBLED WALL PLATES, 1
'L A/ |
it

DOVBLE HEADED OPENING

DOVBLE STUDS

I SOLE PLATE

Fig. 29.—For all openings of 3 ft. or more, the header will need to be trussed.
There are several arrangements of trusses. This type is generally used over
wide doors and group windows.

of the studs. It may be nailed on square across the studs or diag-
onally. By nailing diagonally, of course, much greater strength is
obtained.
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Purpose. Its purpose is to strengthen the building, give a base
wall onto which the finished siding or wall can be nailed, and pro-
vide a certain amount of insulation against heat or cold (Fig. 30).

Size. Like subflooring, wall sheathing can be obtained in most
widths and lengths. Generally used, however, are widths from 8 to

STUDS

WALL SREATRING OR 4 / AN

BOXING NAILED ON

DIAGONAL. THIS WILL
PROVIDE GREATER STA-
BILITY AND STRENGTH

sl W 7

Fig. 30.—Application of wall sheathing.

N

10 in. with lengths sclected for economical use. Most wall sheath-
ing used is 134 ¢ in. thick and of either square-edge box or shiplap.
Material should be nailed on with three 84 common nails, if pieces
are over 6 in. wide.

Spacing. Wall sheathing should be laid tight, and all joints
made over the studs. Start at the foundation and work up.

ROOF SHEATHING

Definition. Roof sheathing is the term applied to that material
or the boards that are nailed directly to the rafters.

Purpose. 'The purpose of roof sheathing is to provide a subsurface
on which to nail shingles or the finished roof. It ties together the
rafters, stiffens the building, and acts largely in the same capacity
that subflooring and subsiding do. It also provides a certain amount
of insulation, especially in the solid or tight-deck type (Fig. 31).
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Size. Sizes for tight deck will be the same as for subflooring and
subsiding. Where wood shingles are used, strips for sheathing are

generally used also. These strips vary in size from 1 by 3to 1 by 4
to 1 by 6.

RIDGE BOARD,
14

ON AT A DIAGONAL.
PROVIDES

VVV VI

Fig. 32—Roof sheathing is the term applied to the material or boards that are

nailed directly on the rafters. Its purpose is to provide a subsurface on which

to nail the shingles or the finished roof. Space the boards as far apart on centers
as the shingle is laid to the weather.

Spacing. It is necessary, however, in using these to space them
as far apart on centers as the shingle is laid to the weather (Fig. 32).

How to apply. In starting to put on sheathing one should start
at the caves with one good-quality wide board. The boards should
be nailed at every rafter with two 84 common nails; if sheathing
boards are over 6 in. wide, they should be secured with three nails
cach.
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BUILDING PAPERS

Definition. Building paper is a special strong, heavy, waterproof
paper used to nail on subfloors between the subfloor and the finish
floor. It is used to nail on wall sheathing between the sheathing and
the finished outside walls, such as weatherboarding, wall shingles,

RAFTERS

DOVBLE WALL PLATES

WALL STUDS

Fig. 33.—Use of felt building paper on roof.

and brick veneer. It is used to nail on the roof sheathing between
the sheathing and the finish roof (Fig. 33).

Where to use. Its use in all places is about the same. If properly
applied, it prevents wind and air filtration.

1. FLoors. On floors building paper prevents air and dust from
the basement from sifting into the house through cracks. It also
prevents moisture from the basement or any other source from
entering the finish floor by absorption and thus guards against the
swelling or buckling of the floors that would naturally result from
this action. It also has some insulating value and sound-deadening
effect, but not a great deal, as it is too thin.

2, WaLLs. Of course the same principles apply to the outside
walls of a building as to the floor. The principal purpose of building
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paper is to prevent air, wind, dust, and moisture penetration from
the outside (Fig. 34).

3. Roor. Its purpose on a roof would be, of course, the same as
on the floors and side walls. It adds, in this case, a double protection
against leakage.

Size. Building paper comes in rolls usually from 200 to 500 sq. ft.
in area. Weights will vary from 20 up to 75 Ib. per square (a

BUILDING PAPER IS TACKED
ONTO THE WALL SHEATHING
AND THE SIDING IS THEN
APPLIED OVER THIS

DOUBLE PLATE-

STUDS —

N

BVILDING PAPER
Fig. 34.—Usec of building paper on wall.

square = a surface 10 ft. square, or 100 sq. ft.). Thus, if a roll of
paper was listed as a 500-ft. roll of 20 lb. weight, it would indicate
that the roll contained 5 squares of paper and would weigh 100
Ib. Table 4 indicates how average papers are listed and sold.

Spacing. When applied to a building, all papers should have a
sufficient lap which should never be less than 3 in. Sometimes it is
as much as half the width of the paper.

How to apply. Smooth out the paper to prevent bulges, humps,
and bad joints. It is generally nailed on with common galvanized
roof nails or with nails that have been supplied by the manufac-
turer. It is usually a good policy to follow the manufacturer’s direc-
tions in applying building paper.
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TABLE 4.—BUILDING PAPERS
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Kind Description Sq. fr. |Weight, lb.
Slater’s felt............. Used under slate or tile 500 30
Red rosin paper........ Used over sheathing 500 20
Red rosin paper..... .| Used over sheathing 500 30
Red rosin paper.. .. ... Used over sheathing 500 40
Black insulating ...... Waterproofed, used over sheathing 250 15
Black insulating Waterproofed, used over sheathing 500 30
Black insulating Waterproofed, used over sheathing 500 45
Deadening felt Used under floors and linoleum 450 60
Deadening felt Used under floors and linoleum 500 75
Duplex sheathing Double sheets cemented with asphalt| 500 20
Roof sheathing Used under all kinds of shingles 200 50
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RAFTER FRAMING

Rafters are those members of a roof that extend from the plate to
the ridge or any part thereof. They serve the same purpose for the
roof as the floor joists do for the floors (Fig. 35), that is, to form a
framework or construction that will provide a support for the roof
sheathing and roofing material.

The size of a rafter usually depends upon the following:

1. The span

2. Kind of roof material to be used
3. Wind

4. Snow

5. Type of architecture

Maximum spans for wood rafters are given in Table 5. Spacings
of rafters from 16 to 24 in. are common in small frame construction.
Sometimes 20 in. is used, but with the use of l-in. sheathing this
is not always advisable, as the sheathing becomes too flexible at this
distance. Plastering directly to the rafters from under is seldom
done; however, if desired, the rafters should be spaced 16 in. on

center.
37



TABLE 5.—MAXIMUM CLEAR SPANS OF RAFTERS FOR ROOFS WITH
A MINIMUM SLOPE OF 5 TO 12

For wood and asphalt shingle roofs

Assumed total live and dead load, 40 1b. per sq. ft.

Lumber size Maximum clear span *
Minimum Minimum Minimum
Siber stress, | fiber stress, | fiber stress,
1,200 . 1,000 . 1,000 /5.
Spacing
center Douglas fir
Nominal Actual o (coast region | West coast
center and Inland | hemlock, cy-
. Al other
Empire) press, red-
southern wood, soft woods
yellow pine, tamarack
western larch
2"x4" | 156" x 334" 24" 66" 61" 517
20” 73" 67 5’6"
16” 81" 7' 4" 6’2"
127 9'4” 8’ 6” 72"
2"x 6" 1367 x 556" 24" 100 37 9’ 4” 7' 8”
20” 11'4” 10/ 57 8'8”
16” 12’ 6” 11’ §” 9' 6"
12”7 14’ 2" 1317 11’ 0*
2" x 8” 156" x 715" 24” 13’ 8” 12’ 6” 10'0”
20” 15" 27 13’ 8” 1’0"
16" 1677 | 153 121"
127 18’ 4” 16' 77 14' 37
Notes. Rafters for slate, tile, or asbestos-cement (rigid) shingle roofs must be of suffi-

cient size to carry the load.

Where the allowable fiber stress of the species of wood used is in excess of 1,200 Ib.,
increased spans will be permitted, provided they are determined on the same basis as those
used for this table.

Rafters on roofs with slopes less than 5 to 12 should be figured the same as floor joists.

* The distance measuted horizontally from the plate to a point directly beneath the
ridge. The actual rafter length will depend upon the roof slope and must be determined
accordingly.

38
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RIDGE BOARD.

RAFTERS
RAFTERS

PLATE
PLATE

(PLATE

Fig. 35.—The purpose of rafters is to form a framework or construction that
will provide a support for the roof sheathing and roofing.

RAFTERS y RAFTERS

CEILING JOISTSI

/
\NA[L RAFTERS AND CEILING JOISTS TOGETHER
WHENEVER POSSIBLE TO PREVENT THRUST

Fig. 36.
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Every effort should be made to reduce all outward thrust. If
rafters are spaced the same as ceiling joists, they can be spiked to-
gether at the plate (Fig. 36).

It is always desirable to use a ridgeboard, which helps in the
erection and alignment of the rafters (Fig. 36).

The rafters should be notched over the plate and have a plate
bearing of not less than 3 in. (Fig. 37). Care should be taken at all
times to maintain a level ridge. Whenever possible, collar beams
should be employed to reduce span and rafter thrust.

RAFTER

RAFTER SEAT TO BE
NOT LESS THAN 3"

PLATES ™| \<

Fig. 37.—Rafter seat or bearing on plate should be not less than 3 in.

Types of roofs. The most usual types of roof construction are as
follows: .

1. GasLE rooF. This is the most corxmonly used type. It has two
roof slopes meeting at the center or ridge to form a gable. It is a
good roof, usually trouble-free and casy to construct (Fig. 38).

2. Lean-To or suEp TYPE.  This type with only one slope is usually
built next to or against another building. It is one of the least ex-
pensive roofs to build and is generally found in cheap construction
(Fig. 39).

3. Hip roor. This type of roof consists of four sides or slopes, all
running toward the center of the building. Rafters at the corner run
up diagonally to meet at the center or ridge. Into them other rafters
are framed (Fig. 40).
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GABLE
ROOF

Fig. 38.
LEAN TO OR
SHED TYPE HIP ROOF
Fig. 39. Fig. 40.

GABLE AND VAL
TYPE ROOF

Fig. 41.
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4. GasLE AND VALLEY. This is a combination of two gable roofs
intersecting each other. The valley is the place where the two meet,
each roof, of course, slanting in a different direction (Fig. 41).

Framing terms. In order to more clearly understand roof fram-
ing, we must first be familiar with the following terms, which the
building trades student should commit to memory:

CENTER OF
BUILDING

RIDGE BOARD

MEASURING
TAIL STOCK

WALL PLATES

STUDS 10'0"RUN

Fig. 42.—Illustration of framing terms.

1. Sean. The span of a roof is the distance between the outside
corners of the wall plates (Fig. 42).

2. Run. The run of a roof is the shortest horizontal distance
measured from a plumb line passing through the center of the ridge
to the outer edge of the plate (Fig. 42). The run is always equal to
half the span, provided the building is of equal pitch.

3. Rise. The rise of a roof is the vertical distance from the top
of the plate to the upper end of the measuring line or equal point
on the ridge (Fig. 42).

A simple rule to follow for finding the rise of a roof when the
pitch is known is

Multiply the pitch by the span.

Example. A building is 24 ft. wide. The roof pitch equals %4.
What is the rise?
Solution. Rise equals % X 24 ft., or 8 ft.
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4, Prrcu.  The pitch of a roof is the slant or slope from the plate
to the ridge. It is usually expressed in terms of the ratio of the total
rise to the total width of the building. Thus, if a building has an
8-ft. rise and a 24-ft. span, we would say 8 =24 = 14, or 15 pitch
(Fig. 43).

ROOF PITCH
'3 PITCH ROOF Y4 PITCH ROOF

80

RISE 60
i l RISE
! )

|
I
—12' R\JN—-——i ~——12'RUN

L————— 24°0"SPAN 24“0"SPAN ————

Fig. 43.

A simple rule for finding the pitch of a roof is

Divide the rise by the span.

Example. A building is 24 ft. wide (span). The rise of the roof
is 8 ft. What is the pitch?
Solution. Pitch equals 8 <24 = 14, or 4 pitch.

Principal roof pitches. The principal roof pitches are generally
called “Y4 pitch,” “V4 pitch,” and “¥} pitch.” The rise for ¥ pitch
equals one-half the distance of the span; for 14 pitch, one-third the
span; and for ¥} pitch, one-fourth the span.

If we stand a steel square on a table, with the body up and the
tongue resting on the table, and construct a line from the figure 24
on the body to the figure 12 on the tongue, we have a slant or slope
representing 1 pitch (Fig. 44). If we draw the line from 12 on the
body to 12 on the tongue, we have a slant equal to 14 pitch (Fig.
45). If we draw the line from the figure 8 on the body to the figure
12 on the tongue, we have a slant equal to ¥4 pitch (Fig. 46).

Thus figures on the body represent the inches of rise, and the 12
on the tongue represents 1 ft. of run. Thus a roof rises so many
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PITCH

Fig. 46.

Figs. 44-46.—The principal roof pitches are generally called 3, 1%, and 4.
This means that the rise for 14 pitch would equal % the span. One-half pitch
would equal 1% the span and Y pitch would equal %} the span.
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Y4 PITCH | 24°Rise PER 12°RUN
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// f 8" RISE PER 12°RUN
/ f 5" RISE PER I2'RUN
> & RISE PER 12°RUN
2~ —| ]
|||| HEEEEREEN PLATE,
V4 12'RUN
24"SPAN >

F ig. 470
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inches for each foot of run, and the number of inches it rises for each
foot of run determines the pitch. For example, if 24 in. on the body
and 12 in. on the tongue represent 1 pitch; 6 in. on the body would be
844 of 1 pitch or Y} pitch; 8 in. on the body would be 8424 of 1
pitch or ¥4 pitch; 12 in. on the body would be 1244 of 1 pitch or

ey LENeTHPER | BF

FOOT.

e QRN FOOT OF RUN & 5
. "‘—‘ K 90| €8
A | <. ) k)

PLATES F— 12"RUN —
RUN

12 12" ~!— 12

36" V.
10°0"RUN
Fig. 48.

5 pitch; 18 in. on the body would be 1844 of 1 pitch or %} pitch,
etc. (Fig. 47).

Length per foot of run. Rafter tables found on a steel square are
based on rise per foot of run; that is, the figures in the tables indi-
cate the length of the rafters per 1-ft. run of common rafters for
any rise of roof. Therefore, if the run of a building is 10 ft., the
length of the rafter will be 10 times the figure listed under the rise
(see Fig. 48). The roof has a 20-ft. span and any given rise per foot.
The figure is a right triangle, ABC, with the run, rise, and rafter as
its sides. The run of the rafter is 10 ft. This being divided into 10
parts, cach will represent a 1ft. run. If vertical lines are drawn
through these points, you will find that the rafter is also divided
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into 10 equal parts marked D. Since each section D represents the
length of the rafter per foot of run and the total run of the rafter
equals 10 ft., the rafter would be as long as 10 times D. By this
method the length of any rafter for a building of any width can
be determined. The length per foot of run will be different for
different-pitched roofs. In order to find the length of the rafter you
must first know the rise per foot of run.

A simple rule for finding the number of inches rise per foot of
run (Fig. 49) is as follows:

Multiply the rise in feet by 12 and divide by the length of run in
feet.

Example. Find the rise per foot of run of a roof whose span
is 36 ft., run is 18 ft., rise is 12 ft. 12 X 12 < 18 = 8 or 8-in. rise
per foot.

Kinds of rafters. The different kinds of rafters are as follows:
(1) common rafter; (2) hip rafter; (3) valley rafter; (4) jack rafter
(hip jacks, valley jacks, cripple jacks).

ComMmoN rAFTERs are those that extend from the plate to the
ridge at right angles.

Hip rAFTERs are those that extend from the corner of the plate to
the ridge diagonally.

VALLEY RAFTERs are those extending diagonally from the plate to
the ridge at a point where two roofs intersect.

Jack raFTERs are those that do not extend from the plate to the
ridge. Hip jacks are those whose lower ends rest on the plate and
the upper ends rest against a hip rafter. Valley jacks are those whose
upper ends rest against the ridgeboard and whose lower ends rest
against a valley rafter. Cripple jacks are those whose upper and
lower ends touch neither the plate nor the ridge but are nailed in
between a hip and a valley rafter.

For examples of rafters, see Fig. 50.

Rafter cuts and terms. In order to understand rafter framing
thoroughly you should also know the various cuts found on rafters
and the places to find them (Fig. 51).
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ONE-THIRD
PITCH

12'RISE

l-—— 36-0" SPAN ——-——-l

Fig. 49.—A simple rule for finding the number of inches rise per foot of run.—

Multiply the rise in feet by 12 in. in order to obtain the total number of inches

in the rise. Divide the total number of inches in the rise by the length of run
in feet. This will give the rise per foot of run.

= HIP RAFTERS
JACK RAFTERS

Fig. 50.—A roof frame.

Fig. 51.—Rafter cuts and terms.
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THE ToP cuT or PLUMB cuT is the end that is placed against the
ridgeboard at the ridge. If the ridge is omitted, it rests against the
opposite rafter.

THE seAT cuT, sometimes called the “bottom” or “heel” cut, is the
end that rests on the plate.

372
c
o g
e 2
o * RISEO
s el
-, { )
2 : B
e
RUN
SPAN

Fig. 52.—Measuring line of rafter.

THE sibE cuTs, sometimes called “cheek” cuts, are those made on
a bevel at the side of a rafter so that they will fit against other
members of the roof frame.

THE LENGTH of a rafter is the shortest distance between the outer
edge of the plate and the center of the ridge line.

THE EAVE or TAILL is the part of the rafter that extends out past the
outside corner or edge of the plate. It is never figured in determining
the length of a rafter but must be considered in buying the material.
The amount is determined from the plans or type of cornice to be
used.

THE MEASURING LINE is an imaginary line drawn down the middle
of the face of a rafter parallel to the edges. This line me4sures the
length of the rafter (Fig. 52). If we let a right triangle represent
the roof ABC (Fig. 53), the measuring line is the hypotenuse or
the longest side. The other two sides are the rise and the run.
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Fig. 53.
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How to find the length of common rafters. To find the length
of common rafters secure a steel square with a rafter table on the
face (Fig. 54). Then look on the first line below the outside edge
of the blade which is marked “Length of common rafters per foot
of run.” Under each of the numbers on the inch line at the top edge
of the blade from 2 up to 18, you will find figures given in inches
and hundredths of inches, the length per foot of run of rafters
whose rise per foot of run is 2 or 18 in., or any number in between.
For example, if the pitch is 14, the rise per foot of run would be
8 in. Therefore, look under the figure 8 and find 14.42 in., which is
the length of the rafter per foot of run for a 4 pitch roof. There-
fore, to find the length of the common rafter multiply this length
per foot of run by the actual number of feet in the rug. If the run
is 10 ft.,, 10 X 14.42 = 144.20, the length of the common rafter in
inches. This divided by 12 gives 12.01, the length in feet. This is the
actual length of the rafter. From this a deduction should be made
for half the thickness of the ridgeboard, and to this should be added
any additional stock for the tail rafter (Fig. 55).

How to obtain the top and bottom cuts. You will note that the
top and bottom cuts are always at right angles to each other (Figs.
56 to 59). Therefore, if a large steel square is placed alongside the
rafters, as in Fig. 56, the edge of the tongue will coincide with the
heel cut or seat cut, and the edge of the body will coincide with the
plumb cut. Therefore, line AC gives the plumb cat, and line AB
gives the seat cut. However, a square is not large enough for this,
so you use 12 in. on the tongue and the rise per foot on the body
to obtain the respective cuts. The distance 12 in. on the tongue is
merely used as a unit and is the 1-ft. run, while the figure on the
blade represents the rise per foot of run. Both cuts are obtained by
placing the square on the rafter so that the 12-in. mark on the tongue
and the mark on the body that represents the rise will be at the
edge of the rafter, or stock. For an example, consider a common
rafter 10 ft. long with a rise per foot of run of 8 in. Find the cuts
(see Fig. 59). Let the ends of the rafter be represented by points 4
and B. To secure the seat cut take 12 in. on the tongue and 8 in.
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on the body. Lay the square on the board so that the tongue will
coincide with point A. This is the seatcut line. Mark along the
square and cut. For the top cut lay the square on so that the body
coincides with point B. Mark and cut. Remember that the marks
12 and 8 in. must be kept accurately at the edge of the rafter while

RIDGE

ACTUAL LENGTH

OF RAFTER HALF THE

THICKNESS OF | RISE
THE RIDGE
___________________________ I
e
TAIL STOCK
Fig. 55.—After the length of the rafter has been obtained, deduct half the
thickness of the ridgeboard.

they are being located. Deduction for the ridge should be made,
which is one-half the thickness of the ridge. This deduction is
usually made at right angles to the plumb cut (Fig. 60). Ridgeboard
deduction ensures perfect fit and good construction.

Hip and valley rafters. The hip rafter is one that forms a hip
in the roof extending from the corner of the building diagonally
up to the roof. The valley rafter is the same as a hip rafter except
that it forms a valley where two roofs intersect.

A hip rafter may be compared to the diagonal of a square prism.
Its relation to common rafters is the same as the relation of the
hypotenuse of a right triangle to its sides. For example, if the two
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sides of a right triangle are each 1 ft., or 12 in., the hypotenuse will
be 16.97 in., in rafter framing always taken as 17 in. See triangle
ABC in Fig. 61.

The prism in Fig. 62 has a base 10 ft. square, of which one side
represents the plate and the other the run of common rafter. Its
height is 6 ft. 8 in., representing the rise of the roof.

Let ACD represent this triangle, AC the plate, CD the run of
common rafter, AD the run of hip rafter, CB the common rafter,
AB the hip rafter, 4 the corner of the building, DB the rise of the
roof.

By taking 1 ft. of run of common rafter and 1 ft. length on the
plate you will have a right triangle, whose other side represents a
portion of the run of the hip rafter, which, of course, corresponds
to 1 ft. of run of a common rafter. This will be 16.97 in., or com-
monly 17 in.

How to find the length of hip or valley rafter. Look on the
second line of the rafter table marked “Length of hip or valley per
foot of run” (Fig. 55) and multiply the length given there by the
number of feet in the run of the common rafter. If the pitch is V4,
you would look under 8 and find 18.76 in the second line. If the
common rafter run is 10 ft., then the hip rafter will be as long as
10 XX 18.76, or 187.60 in. This divided by 12 gives 15.63, the length
of the hip rafter in feet.

Cuts. The top and bottom cuts can be obtained by using 17 on
the tongue and the rise per foot of run on the body; 17 will give the
seat cut, and the figure on the body will give the plumb cut.

MEasurinGg. The length of all hips and valley rafters is measured
along the center of the top edge or back.

SmE cuts. At the ridge it is necessary to have side cuts on hip or
valley rafters. Look in the last line of rafter table on the square
where it is marked “For side cuts of Hips or Valleys use” (Fig. 54).
The figures given in this line refer to the graduation marks on the
outside edge of the body. Take this figure and 12 in. on the tongue
and mark the side cut along the tongue where the tongue coincides
with the point on the measuring line.
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How to find the length of jack rafters. Jack rafters are common
rafters cut off for some reason or other. It may be because of inter-
secting roofs or on hip corners, etc. (Fig. 63). Jack rafters are spaced
the same, have the same pitch, and lie in the same plane as common
rafters. They also have the same length per foot of run as common
rafters. Jack rafters are usually spaced either 16 or 24 in. on center.

HIP RAFTER)

l F

RAFTER

Fig. 62.

As they rest against the hip or valley on equal spaces, the second jack
must be twice as long as the first; the third three times as long; etc.

If you look in the third line of the rafter table (Fig. 54), you will
find “Diff. in length of jacks 16” O.C.” If you look in the fourth
line, you will find “Diff. in length of jacks 24” O.C.” The figure
given under the rise per foot of run number is the length of the first
and shortest jack. The second will be twice as long, etc. Multiply the
figure given in the tables by the number indicating the position of
the rafter. From this length subtract half the diagonal thickness of
the hip or valley.

How to make side cuts for jacks. Plumb and seat cuts for jack
rafters are the same as for common rafters. Side cuts for jacks are
found on the fifth line of the rafter table marked “For side cuts of
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/1 COMMON RAFTERS

™ ! =

TR VA
JACK RAFTERS

Fig. 63.—Jack rafters are common rafters cut off for some reason or other,
perhaps because of intersecting roofs.

I'x6's NAILED
ONTO THE
RAFTERS

FEET OR IF ATTIC
15 VSED, 8 FEET

I l PLATES” swvs»l l

Fig. 64—Collar beams are usually placed on every third rafter. They should be
nailed on as the rafters are put in place. Care should be taken not to split
the ends.



Rafter Framing 57

jacks use.” Take the figure shown in the table on the body and 12 in.
on the tongue. Mark along the tongue for the side cut.

Collar beams. Collar beams are pieces used as ties between rafters
on opposite sides of the roof and designed primarily to stiffen it
(Fig. 64). They should not be expected to hold the building together.
They are usually placed well up on the rafters in order to leave head-
room in the attic.

1. For light and medium roofs, use 1 by 6's.
2. For medium to medium heavy roofs, use 2 by 4’s.
3. For heavy roofs, use 2 by 6’s.

The length of a collar beam depends upon its position. Its most
effective position is at mid-point. The length is usually taken from
the blueprints. Collar beams are generally placed on every second or
third rafter, as each pair of rafters is nailed in place. Care should be
used in nailing on the collar beams so as not to split the ends.
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Shingles. Shingles are pieces of roofing material varying in size,
usually 12 to 18 in. long and 4 to 36 in. wide. They may be made
of wood, asphalt, asphalt covered with crushed slate, asbestos, etc.
Their purposes are definite:

1. They provide a weather-resisting surface for the top of a
house.

2. They exclude water and moisture from a building.

3. They keep out the wind.

4. They keep out the dirt and dust.

5. They help keep the interior of a house warm.

Woob sHINGLEs usually come in two lengths, 16 or 18 in., and are
generally laid 4 to 5 in. to the weather. They are tapered in thickness
from 7 ¢ in. at the butt to about 144 in. at the top and are sold
in bundles. If they are laid 5 in. to the weather, four bundles will
cover about 100 sq. ft. or 1 square.

AsPHALT SHINGLEs may be purchased individually or in strips. In-
dividual shingles are usually 8 or 9 in. wide and 12 or 1214 in. long.
Strip shingles are usually three or four combined in one piece and

come in widths from 10 to 1214 in.; the length is usually 36 in.
’ 59
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These shingles are sold in bundles, usually laid 4% to 5 in. to the
weather. Two or three bundles will cover a square, depending on

SPECIFICATIONS FOR ASPHALT SHINGLES

Head lap, Expose, Weight per | Shingles Bundles
Size in. in. square, lb. | per square | per square
10" x 36" 2 4 210 100 2
12%" x 36" 4% 4 266 9 3
12" x 36" 2 5 257 80 3

The above specifications are

typical of the size, weight,
lap, exposure, and number of
shingles and number of bun-
dles in a square. These, of

| 4IN| STRIP

course, vary with different 0

manufacturers. Follow the

JIN 1 STRIP

L

manufacturers’ instructions for
nailing on whenever possible.

|

Fig. 65.—A pattern of composition shingles.

the thickness, weight, and number of strips. Good-quality strip

shingles will weigh approximately 210 to 250 Ib. (Fig. 65).

SLATE AND ASBESTOS SHINGLES vary in size and wcxght and should
be laid only according to the manufacturer’s directions.
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How to space wood shingles. Wood shingles should not be used
on a roof that has a pitch of less than 4. Joints should not be closer
together than 1% in. in any one course so that a hard rain cannot
drive the water across into the joint below. Wood shingles should
be laid about 14 in. apart, no tighter.

SHEATHING

15LB.FELT

COVRSE

WOO0p OR

" METAL STRIP
5"EXPOSVRE

Fig. 66.—If a wood or metal strip is not used under the first course or starter

course, another course of shingles may be used by nailing them on with slots

up. This gives a double thickness at the eave. Always drive nails in directly
over the slots.

Asphalt shingles are generally self-spacing, but an even distance
for the weather or lap should be carefully maintained at all times.
How to nail on shingles. A double course of shingles should be
used at the eaves to start the work. This is true for both wood and

3 IN ONE ASPHALT

o SH.INGFE . 12°
16"

Fig. 67.

asphalt shingles. Wood shingles should be nailed on with hot-dipped
galvanized, copper, or bronze nails, never with plain iron nails.
Blunt nails are preferred because they are less liable to split the
wood. Determine the amount of exposure to be used and lay the
shingles to a chalk line (Fig. 66).
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Asphalt shingles should be laid on a tight deck. For starting, lay

a double row or course at the eaves, the first row with the slot up.
Let these shingles project over the edge about ¥ in. Directly over
this course lay another with the slots down. This gives a double
thickness, and the 4-in. projection gives a drip edge. In nailing
always drive the nails in just over the cutouts or slots up about %5 in.
Use large-head galvanized nails about 1 in. long unless circum-
stances require longer ones. Put five nails in each 4 in 1 shingle (four
nails in 3 in 1 shingles) and always start at the center of the shingle.
This prevents them from buckling. Ten-inch shingles should never
be laid more than 4 in. to the weather; 12- and 12%-in. shingles,
never more than 5 in. to the weather (Fig. 67).

How to apply roll roofing. Roll roofing is material similar to
asphalt roof shingles except that it is manufactured in rolls instead
of in shingles. It comes in both a plain surface and a slate surface
(Fig. 68).

Its purpose is the same as that of shingles. Practically any type of
roll roofing commercially available will keep out water until the
material begins to disintegrate. Its durability depends upon its
thickness, proportions of ingredients, and conditions of service. Most
rolls are made to cover 100 sq. ft., or 1 square. Weights vary from
50 to 125 Ib. per roll or square. Widths vary from 12 to 36 in. Manu-
facturer’s instructions should be carefully followed in regard to
spacing and lapping. Never lap less than 2 in.

A great deal of care should be used in laying roll roofing. It is
important that the roof be clean and dry. If not, the sheathing boards
will shrink and cause the paper to buckle. All knotholes and other
openings should have a covering of tin or sheet iron to prevent the
paper from breaking through. In laying the roll or sheet, always
work from the center out toward the ends. This allows the sheet
to stretch before all of it has been nailed. It is a good plan to stagger
the nails and thus prevent splitting of the sheathing boards. Lap the
sheets according to the pitch of the roof. The stceper the roof, the
less lap is needed. All laps should be secured with a smooth even
joint of the cement that is usually supplied with the paper. Care
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Imitation shingles made in rolls from roll roofing. These are applied in strips
in the same manner as any other roll roofing.

Strip shingles come in various pat-

terns. They are composed of two or

more shingles combined into one
piece.

Wood shingles may be used on the
roof or on the side of the house.
When used on the side of a house
they are usually stained or painted.

Asphalt slate-surfaced shingles cut into

individual shingles. These are nailed

on in the same manner as any other
shingle.

Strip shingles are usually notched or

cut to look like individual shingles

after they are nailed in place. They

are notched at the factory at the time
of manufacture.

Fig. 68.—T'ypes of roofing.
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should be taken to flash around all openings, chimneys, etc. Flash-
ings can be made by cutting pieces of the roll into squares about
8 by 12 in. square. Enough roof cement should be used to provide

CONCRETE CAP

CAP FLASHING CONCRETE CAP
0p v o
- CAP FLASHING
FLASHING
ROLL ROOFING
CAP STRIP
> ROLL ROOFING T
s e e
SHEATHING rtmee --—":--‘;.*"ﬁﬁ'
——L{CANTSTRIP 7
I CEILING JOISTS
| BRICK WALL
. CEILING JOISTS ~
% BRICK WALL
\'J A\
CONCRETE CAP
CAP FLASHIN
FLASHING BLOCK
SHEATHING
BRICK WALL
OR CONCRETE

Fig. 69.

a good flashing job and to prevent water from seeping in back of

the flashing (Fig. 69).

How to estimate roofing material. Most roofing material is sold
by the square, which is equal to 100 sq. ft. It is necessary first to
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A= LENGTH OF ROOF
’ B=LENGTH OF RAFTER

LEAN TO OR SHED TYPE

A~ LENGTH OF ROOF

. B: LENGTH OF RAFTER

GABLE TYPE ROOF

A=LENGTH OF RAFTER
B= LENGTH OF ROOF
C= LENGTH OF ROOF

HIP ROOF

Fig. 70.
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determine the number of square feet in the roof surface and then
divide it by 100. This will give the number of squares needed. From
5 to 10 per cent should be added for trimming, cutting, and fitting,
depending largely upon the type of roof being covered.

Tyee 1. For the lean-to, or shed type of roof (Fig. 70), multiply
the length of the roof by the length of the rafters in feet. Divide by
100. This gives the needed number of squares. To this add 5 per cent
for waste.

Type 2. The gable roof (Fig. 70) is figured the same as for the
lean-to type, only there are two sides or surfaces instead of one. Add
5 per cent for waste.

Tyee 3. Hip and valley roofs (Fig. 70) are figured by multiply-
ing the length of the roof or eave by the length of the rafter. Then
divide this by 2. Measure and figure each side separately as they may
be different in size. Add these surfaces together for the total num-
ber of square feet. Divide this by 100 for the number of squares
needed. Add 10 per cent for waste.

Flashing. Flashing is usually made of copper, tin, lead, or asphalt
roofing. It is roofing material that is used in places where ordinary
shingling will not suffice (Figs. 71 to 73). These are usually around
chimneys, in valleys, along gutters, under dormer windows, etc. The
purpose is to make and complete a tight and waterproof roof at all
joints, intersections, etc.

Sizes will vary according to use:

1. For main valleys, 16 to 20 in.

2. For dormer valleys, 8 to 10 in.

3. For porch and house connections, 8 in.
4. For roof and shed dormer, 10 in.

Along the edges of all valleys the shingles should be well bedded
in roof putty. This prevents water from washing across and under
the shingles. '

How to flash around a chimney. All chimneys should be counter-
flashed with tin, copper, zinc, or lead. The first step is to cut asphalt
roll roofing into strips about 18 in. wide. Bend these to fit the sides
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of the chimney, as shown in Fig. 72. Before nailing, embed these
well in asbestos cement or roof putty.

The asphalt felt flashing is then step-flashed with metal shingles,
or valley tin, which are bent so that they will extend under each

v. b4
STUD
Fig. 71.—Installation of copper pan or flashing under dormer window.

RAFTER

course of roofing shingles on the lower end and also into the l-in.
deep cutout mortar joints in the chimney. Now wedge the metal
flashing securely into the open joints in the brick and refill with
cement or roof cement (Fig. 73). A cricket should be built on the
high side of the chimney so that it will receive broadside the wash
from the roof.

WIDTH OF CHIMNEY
~ 8 [ o

+ e ” FOLD AROUND CHIMNEY
CUT FOLD CVUT TO THIS SHAPE

Fig. 72.

Flashing gutters. When relining gutters, use a good-weight
valley tin or heavyweight slate-surfaced roofing paper. Nails should
not be used in any part of the water course. Joints should be at
least 9 in. with the run or slope of the gutter. If made of metal, they
should be soldered; if of asphalt, they should be well embedded in
roof cement.
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How to apply wall shingles. Wall shingles are much the same
as roof shingles. The chief difference is in the method of applica-

CRICKET WITH SUFFICIENT
PITCH TO DIVERT THE WATER
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Fig. 73.—Installation of flashing around chimney.
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tion. They may be wood, asbestos, asphalt, or other trade com-
positions. Their purpose is to provide an outside wall covering for
the house; to prevent wind, air, and dust filtration; and to keep the
heat in and the cold out. Sizes vary as shown in Table 6.

TABLE 6.—WALL SHINGLES

Weight, lb.,
Kind Size To weather Bundles per square
per square
Wood. ...... 16”"—187—24" | 7"—74%"—10" | 108—117—144 3—3—3
Asbestos .. ... 127 x 24”7 10”7 . 195-200 3
Asphalt. ...... 187 x 16" 7%4* 110 2
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Woop sHINGLEs should be spaced no less than 3/ in. apart. Two
or more nails in each shingle should be used and put near the edge.
Nails should be hot-dipped zinc or copper alloy. All shingle courses
should be started at the foundation line with a double course.
Courses should be laid out so that shadow lines will coincide with
the upper and lower lines of the window openings. Corners of the

BUILDING PAPER ASBESTOS SHINGLES

N
N ’

FELT
STRIP

Fig. 74.—Asbestos shingles are nailed directly onto the side of the house. They
are generally nailed on over building paper and laid to a chalk line. Joints are
on halves.

building are laid out first, and then chalk lines or straightedges are
used to nail the rest of the course on.

ASBESTOS WALL SHINGLEs are nailed on in much the same manner
as wood wall shingles, except that they do not lap over on the ends.
Instead, they have felt strips at the end to seal the joints (Fig. 74).
They are also secured with rustproof nails. The corners must be well
fitted and lapped to make tight joints.

AspHALT WALL sHINGLEs should be spaced and applied in accord-
ance with the manufacturer’s directions.

Construction in general is the same for all side-wall shingles.
Wood shingles may be purchased stained or unstained. Asbestos
shingles are usually manufactured in colors, permanent and uni-
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form throughout the shingle. Asphalt wall shingles, like asphalt
roof shingles, come in various colors. The color is usually that of
the slate applied to the surface.

WooD
SHINGLES

FOUNDATION

;‘////

‘i, X ‘.t‘ ‘
BREAK LAPS / | \\\ i“W
ON EACH \/f I
COURSE /,

i

=

L

Fig. 75.—Build up the corners first, then draw a chalk line from the butt of each
corner shingle. Lay on each course to a chalk line.

1. Start nailing on wall shingles by applying the first course at
the bottom or foundation.

2. Let the first course be doubled and drop the butts down at least
1 in. below the foundation sill (Fig. 75).

3. Lay the shingles on to a chalk line or straightedge tacked on
to the wall.

4. Break all joints back at least 1 to 2 in. or more for wood
shingles.
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5. Asbestos shingles should be broken on halfs, and a felt strip
put under each joint.

How to apply wall siding. Wall siding or weatherboarding is
the material or layer of special milled boards that forms the outside
surface of a frame wall. There are two general kinds of siding:

(1) bevel siding (Fig. 76) and (2) drop siding (Fig. 77).

exzzzzZZZZ3 4" BEVEL SIDING
2223 5 BEVEL SIDING
27222723 6" BEVEL SIDING
7777777 8" BEVEL SHIP LAP

e 77777772 \0" BEVEL SIDING
Fig. 76.—A few types of bevel siding.

The purpose is to keep out the wind and weather, to help keep a
building warm on the inside, and to increase the strength of its
construction. Bevel siding is available in 4-, 5-, 6-, 8, 10-, 12-in.
widths; drop siding in 4-, 6-, 8-, 10-, 12-in. widths,

The proper lap for bevel siding is as follows:

1. 4-in. siding, lap %} in.

2. 5-in siding, lap 1 in.

3. 6-in. siding, lap 114 in.

4. 8-, 10-, 12-in. siding, lap 1% in.

Siding may be applied directly over the studs, over solid wood
sheathing, or directly over fiber, gypsum, and insulating boards.

1. Where sheathing is omitted, the stud walls should be well
braced with let-in strips of 1 by 4 running diagonally from floor
sill to top plate. For this type of construction drop siding is more
suitable than bevel siding.
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2. When siding is applied over wood sheathing, joints can be
made anywhere. Siding should be nailed about every 16 in. with
6d finish nails, preferably rustproof and not set.

3. Substitute sheathing is usually made of gypsum, fiber board,
or various kinds of insuliting board. This requires the regular let-in

w22 R
G5 e
R T
e <
PR 7
7 w2
7R 275

Fig. 77.—A few patterns of drop siding.

‘1by 4 bracing to give added strength. Nails will not hold the siding
to this shcathmg unless driven into the studs. Use 104 finish rust-
proof nails and do not set them. Siding should be thoroughly dry
before it is applied. The walls should be dry. Never apply siding
soon after a rain storm. Let the sheathing and framework dry thor-
oughly. Otherwise, there will be shrinking, buckling, nails pulled
loose, open joints, etc.

Corners. At the corner of a building, siding should be applied
in one of the following constructions: (1) miter joints (Fig. 78),

(2) butt against corner boards (Fig. 79), (3) metal-covered corners
(Fig. 80).
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Fig. 78.—Siding boards mitered at C

the corners. MITERED CORNERS/%\%

P
/
-

Fig. 79.—Siding cut and fitted to corner
trim at the corner of the wall.

]

CORNER TRIM—

METAL CORNERS
Fig. 80.—Metal corners are used
to cover up the joints and to keep
out moisture. /
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1. Miter joints are cut on the ends of the boards and fitted against
each other at the corners.

2. Corner boards are 1- by 3- or 4-in. pieces nailed on the corner
of the building vertically. Against these are butted the ends of the
siding boards.

3. Metal corners are coverings made just the shape of the siding
and are nailed on at the corner over the siding. They cover the joint,
can be painted over, and remain unnoticed in the finish. They make
waterproof corners and prevent them from opening up later.

Application should be started at the foundation, and courses
should be laid out or “storied” so that shadow lines will coincide
directly with the upper and lower lines of the windows. It is well
to work to a chalk line and to see that each course is kept level.

Estimating siding. When estimating siding, count the solid sur-
face and make no deductions for openings. Six-inch bevel siding
should be exposed not to exceed 414 to 4% in.; and 4-in. siding from
2V} to 2% in. to the weather. A 1%4-in. lap is generally used on all
beveled wood siding.
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LATH AND PLASTER

Plaster grounds. Plaster grounds are strips of wood, dressed,
usually about 1 by 2 in, and nailed directly to the framework at
points where needed. They are the same thickness as the finish
plaster, usually 1%/ ¢ in. Their purpose is to provide a guide for the
plasterer and to avoid uneven plastering. In some cases the inside
trim is nailed directly to the grounds; in others, as around doors,
they are removed. Window frames often act as their own guide or
grounds. Wherever finish wood trim comes in contact with plaster,
some sort of grounds should be used.

Base. Grounds should be installed all around the walls at the
floor (Fig. 81). Sometimes one and sometimes two are used. This
ensures a smooth surface on which to nail the baseboard and base
mold. It also provides a solid surface on which to nail.

Doors. Grounds should be installed at all doors, inside or out-
side, where finish or trim is to be used. This ensures a snug fit and
a smooth solid surface to which may be nailed the trim. In cheap
work where it is customary to use the doorjamb itself for a ground,
the jamb must be sct before plastering. This usually results in the

following objectionable situations:
75
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1. The corners of the jambs become rough.

2. A clean sharp corner is impossible.

3. Wood becomes scratched.

4. Frame becomes injured by tools, lumber, etc.
5. Frame gets wet and swells, grain raises, etc.

1%
\ (3
N

Fig. 81.—Grounds should be installed all around the walls at the floor. They
are 1 by 2’s, 3 in. thick. They ensure a smooth edge to plaster to and a firm
base on which to nail the finish trim.

GROUNDS

SUB-FLOORING

It is much better to apply temporary grounds for the doors and
tack them in place securely. Most carpenters make a guide for this
work. It is a frame made the exact width of the wall after the plaster
has been put on. This is set square and plumb, and the grounds
are aligned to it. Most frame walls finish to 5/ in. thick. A common
practice is to use wood laths for door grounds, but 1- by 2-in. strips
are much better.

Window grounds. Double-hung frame windows usually provide
a ground in themselves. Casement frames are largely the same as
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door frames in that the grounds may be set first or the frame may be
used. For all masonry walls and special construction, the problem
of grounds must be worked out wherever wood trim is to be used.

Miscellanecous grounds. All such work as chair rails, dadoes,
wainscoating, panels, picture molds, and mantels should have
grounds, the size, of course, depending upon the work.

How to mark studs. It is always necessary to mark the location
of all studs on the subfloor with a heavy crayon or by driving a
large-head shingle nail into the floor before the plaster is put on.
This aids in nailing on the base and mold later when the studs are
covered.

How to apply wood lath. Lath, regardless of its kind, is a base
for plaster. It is nailed directly to the studs. Its purpose is to
strengthen the wall and to provide a surface for the plaster.

Wood laths are usually 34 in. thick, 134 in. wide, and 32 or 48
in. long. They are generally sold by the 1,000 and weigh about 335
Ib. for the 32 in. and about 500 Ib. for the 48 in. per thousand.
Wood lath other than No. 1 should not be used.

In nailing laths, space them about 34 in. apart in order to allow
the plaster to be squeezed through the cracks and form keys on the
back. This holds the plaster on. Laths should be nailed to and over
all studs. Threepenny wire lath nails are used for this.

Nail on 7 rows of laths and then break over one space of studs
and nail on 7 more (Fig. 82). Never run laths over or behind a
partition. With the use of a low scaffold, nail laths on the ceilings
first, then on the side walls.

MaTteriaL.  Laths should be of good quality, No. 1 as stated above.
White pine or cypress laths are preferable when they can be ob-
tained. They should not have back or sap edges.

WETTING. It is very important that wood laths be wet or damp-
ened before plastering. This prevents cracks later from swelling,
warping, twisting, and buckling. If possible, wet them down a day
before plastering begins.

How to apply metal lath. Metal lath is made from sheet metal
perforated for use as a plaster lath, instead of wood lath. Metal lath
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comes in sheets, usually 27 by 96 in., either painted or galvanized.

Standard weights are from 2.2 to 3.4 lb. per sq. yd. (Fig. 83).
Metal laths are nailed directly to the studs with a sufficient lap.

Some of them are backed with high-grade building paper. A large

mesh should never be used for wall plastering, because it will cause
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Fig. 82.—Method of spacing wood laths on studs. Nail on seven laths and then
break over one space of studs and nail on seven more. Nail on the ceilings first,
then nail on the side walls.

cracks. A good stiff lath should be used. All sheets should be well
lapped and nailed. The minimum weights for mectal lath should be
as follows:

1. For wood studs: 2.2 Ib. per sq. yd.

2. For ceilings on wood joists: 2.75 Ib. per sq. yd.
3. For steel studding: 2.5 Ib. per sq. yd.

4. For suspended ceilings: 3 Ib. per sq. yd.

How to put on gypsum lath. Gypsum lath, or rock lath, is a
plasterboard base applied directly to the studs and joists. Its purpose
is the same as that of metal lath or wood lath. Its sizes vary, the
most popular working sizes being 34 in. thick, 16 in. wide, and 32
or 48 in. long. All joints should be staggered (Fig. 84).
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Gypsum lath should not be wetted. It is generally perforated; that
is, small holes about the size of a nickel are distributed evenly over
the entire surface. Through these the plaster is squeezed and formed
into keys on the back. This helps hold the plaster on.

1. Prepare a scaffold built on sawhorses or other means, just high
enough for you to stand upon and reach the ceiling. Use 2 by 10
walk boards.
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Fig. 83.

2. Cut the gypsum lath with an old saw.

3. Use up all scraps and pieces whenever possible, instead of
cutting more whole pieces.

4. Drive four large-head lath nails through the lath into each
stud or ceiling joist.

5. Nail on the ceilings first. Stagger all joints or, in other words,
do not let any two ends break together on the same stud.

6. After the ceiling has been put on, start down the sides, work-
ing from the ceiling down.

7. If wall insulation is to be used, see that it goes in between the
studs and below the window sill before the lath is applied.
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8. Cut out and fit carefully around all electric receptacles, outlets,
openings, etc.

9. If doorjambs have been set, fit the lath up neatly to the jamb.
Do the same around all window frames.

Wallboard. There is also on the market a great variety of gypsum
wallboards, in sheets 14, 34, or 14 in. thick, 36 and 48 in. wide,
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Fig. 84.—How to apply rock lath.

and from 4 to 12 ft. long. Apply them in the same manner as
gypsum lath, or rock lath.

1. Use regular wallboard nails.
2. Always put ceilings on first.
3. Use sheets as long as the walls are high.

How to apply corner bead and corner lath. Corner bead (Fig.
85) is used on vertical and horizontal corners and edges in rooms
over wood and gypsum lath. It provides a definite edge to which
to finish the plaster. It also serves as a protection to a corner that
has been plastered and helps to form more accurately the shape of
arched doors, openings, etc. It usually comes in stock lengths 6, 7,
8,9, 10, or 12 ft. long. It is made mostly in 26 gauge and weighs
about 200 Ib. per thousand feet. It is nailed on the corners with lath
nails over the laths.



Lath and Plaster 81

Fig. 85.—Corner bead provides a definite edge
against which to finish the plaster. It also helps
to form more accurately the shape of doors and (o) 590 ?0 % ?0

other openings. 2

Fig. 86.—Corner lath is nailed in all the
inside angles of the room.

Fig. 87.—Metal door arches are used a great
deal in piastered openings.
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Corner lath is nailed in all the inside angles of a room. It is cut in
strips about 4 in. wide and bent to a right angle (Fig. 86). Its purpose
is to prevent cracks in the plaster at the angles.

Metal door arches are used a great deal now in plastered open-
ings, because they are installed very quickly and present a much
neater finished job than do the ones built up from wood and cov-
ered with corner bead (Fig. 87).

1. Nail all corner bead, corner lath, or metal arches on after the
other lath has been applied. Nail them on over the other lath.

2. Use regular lath nails.

3. Cut all bead, corner lath, etc., with tin snips.



D

FINISH—TRIM, WINDOWS,
AND DOORS

INSIDE FINISH

Inside finish or trim is that part of the construction usually con-
sisting of the following:

1. Doorjambs
a. Sides
b. Head
2. Door trim
a. Side casings
b. Head casings
c. Stops
d. Back bands (not always used)
3. Window trim
a. Side casings
b. Head casings
¢. Stool
d. Apron
e. Stops

f- Mullions (for more than one window)
83
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4. Basecboard
a. Baseboard
b. Base molds
¢. Base shoe
5. Doors
a. Inside
b. Outside
6. Built-in cabinets
a. Kitchen cabinets
b. China cases
¢. Bookcases
d. Linen cases
e. Storage cases
f. Ironing board
7. Floors
a. Hardwood
b. Softwood
8. Miscellaneous
a. Clothes chute
b. Telephone
¢. Mailbox
d. Built-in recesses
e. Fireplace mantels
f. Breakfast nooks, seats, etc.

Doorjambs. Doorjambs are the linings or the sides of the open-
ings (Fig. 88) that form doorways. Their purpose is to provide a
finished surface for that part of the doorway. To the jambs are
nailed the casings and stop; on them are hung the doors.

Doorjambs are made of stock usually 3} in. thick for inside
jambs and 134 in. thick for outside jambs. The width, usually
5 in., may vary slightly, since the jambs should be just as wide
as the plastered walls are thick. Inside jambs are usually built up
with a stop 35 by 134 in. nailed to the jamb to shut the door
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against. Outside jambs are usually rabbeted out to receive the door.

Rough openings for doorjambs are usually made in frame walls
2V in. larger each way than the size of the door to be hung. This
allowance is for plumbing and leveling of the jambs.
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Fig. 88.—Doorjambs are linings, or the sides of the openings that form the

doorways. Their purpose is to provide a finished surface for that part of the

doorway. On the jambs are nailed the casings and the stop. The doors are also
hung on the jamb.

How to make and set a doorjamb

1. Regardless of how carefully rough openings are made, it is
always necessary to plumb the jambs and level the heads, when
jambs are set.

2. Rough openings are usually made 2% in. bigger each way
than the size of the door to be hung. For example, a 2 ft. 8 in. by
6 ft. 8 in. door would neced a rough opening of 2 ft. 10% in. by
6 ft. 10%% in. This extra space allows for the jambs, the wedging,
and the clearance space for the door to swing (Fig. 89).
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3. Level the floor across the opening to determine any variation
in floor heights at the point where the jambs rest on the floor.

4. Now cut the head jamb with both ends square, having allowed
the width of the door plus the depth of both dadoes and a full
34 ¢ in. for door clearance.

5. From the lower edge of the dado, measure a distance equal to
the height of the door plus the clearance wanted under it. Mark and
cut square.

6. On the opposite jamb do the same, only make additions or
subtractions for the variation in floor, if any.

7. Now the jambs and jamb heads are nailed together with 84
common nails through the dado into the head jamb.

8. Set the jambs into the opening and place small blocks under
each jamb on the subfloor just as thick as the finish floor will be.
This is to allow the finish floor to go under.

9. Plumb the jambs and level the jamb head.

10. Wedge the sides with shingles between the jambs and the
studs, to align, and then nail securely in place.

11. Take care not to wedge the jamb unevenly.

12. A long straight edge 5 or 6 ft. long is used inside the jambs
to help prevent uneven wedging.

13. Check jambs and head carefully, as jambs placed out of plumb
will have a tendency to swing the door open or shut, depending on
the direction in which the jamb is out of plumb.

Door trim. Door trim is material nailed onto the jambs and
plaster around the door to provide a finish. It is frequently called
“casing” (Fig. 90). Its purpose is to provide a finish between the
jambs and the plastered wall. Sizes vary from 14 to % in. in thick-
ness, and from 2% up to 5 and 6 in. in width. Narrow trim has
become very popular in the past few years. Size is a matter of per-
sonal taste. :

Most trim has a concave back to fit over uneven plaster. In mitered
work, care must be taken to make all joints clean, square, and neat.
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In nailing, take special care not to touch the wood with the head

of the hammer. Nails should be driven home with a nail set.
Window trim and casing. Window trim is the material or pieces

nailed onto the frame and plaster around a window. It usually con-

Fig. 90.—1. Picture mold, 2. cap mold, 3. window stop, 4. window and door
casing, 5. chair rail cap, 6. baseboard, 7. chair rail, 8. window stool, 9. base shoe.

sists of the same casing as the door casing, the stops, window stool,
and apron (Fig. 91).

L. Cut and fit the stool into and around the window jambs. Nail
in place onto the subsill.
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2. Cut the casings off square on the ends and stand up in place
and mark to right length. Cut and nail into place.

3. If a mullion is used, fit and nail it into place.

4. Cut and fit the head casing and nail it into place.
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Fig. 91.—Plan of stool.

5. Cut the apron to correct length and nail it into place under the
stool.

6. Set all nails with a nail set slightly below the surface of the
wood.

How to nail down baseboard. Bascboard is the piece nailed to
the wall all around a room at the floor line (Fig. 90). Its purpose
is to provide a finish at the junction of the floor and the wall. It
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protects the wall from bumps, scratches, water, floor cleaning, etc.
Baseboard generally has a piece called “base mold” nailed on top
and a piece at the bottom nailed to the floor, called “base shoe.”

Baseboard is generally from % to %} in. thick, and from 4 to
10 in. wide. Wider than 10 in. or narrower than 4 in. is not recom-
mended. Baseboard wider than 10 in. is difficult to construct and is
likely to warp and open at the joints. Baseboard narrower than 4 in.
is not apt to give sufficient protection to the wall.

1. Cuts should occur only at corners, intersections, doors, etc.

2. Interior corner cuts should be scribed and butt-jointed.

3. Exterior corner cuts should be mitered and nailed to each other.

4. The baseboard, otherwise, should be nailed to the studs.

5. Nail with 84 case nails, set, and fill.

6. In starting to nail, place blocks 1 in. thick under the base. This
is to allow for the finish floor to go under the baseboard.

7. As soon as one piece of baseboard is nailed on, move the blocks
to the next one.

8. All trim except the base shoe is put in place before the finish
floor is laid.

9. The base shoe is nailed down after the floor has been laid.

Base mold. Basc mold is a piece of molding nailed to the top
edge of the baseboard. Its purpose is to conceal irregularities in the
plastered wall and give a finished edge to the baseboard and plaster.
Some baseboards do not require this, as they have a molded edge on
top. However, this type does not give so good a fit as the base mold
does.

Base molds vary with the thickness of the baseboard. For 134 ¢-in.
baseboard the mold should not be more than %4 in. thick. The width
of mold is a matter of choice.

Cuts in mold should be made at the corners, at doors, or at places
not readily noticeable. There are two methods of making cuts or
joints at the interior corners: (1) mitering (Fig. 92), (2) coping
(Fig. 92).
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Coped joints are considered the better because, if they open up,
the crack is not noticeable. For exterior corners mitering is, of
course, used.

BASE MOLD WITH
A SQUARE END CVT
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END FIRST

BASE MOLD WITHA
COPED END CUT

THEN COPE QUT
WITH A COPING SAW
N~ ALONG THIS LINE

Fig. 92.

Nails should be used long enough to go through the mold, the
plaster, and into the studs. It is usually necessary to drill holes for
these nails as they are liable to split the molding.

Base shoe. Base shoe is molding nailed at the intersection of the
baseboard and the finished floor. Its purpose is to cover or conceal
the crack there (Fig. 93). Sizes vary but are usually about %4 by %}
in. or % by % in.
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Construction is the same as for base mold. Use nails that are long
enough to reach ‘into the subfloor. This prevents the shrinking of
the baseboard from pulling the shoe up from the floor (Fig. 93).
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Fig. 93.—Installation of basc shoe, base mold, and base board.

Finish floor. The finish floor is that which serves as the last or
final floor to be laid and becomes the actual wearing surface. It may
be laid over the subfloor but is sometimes laid directly onto the joists
where no subfloor is used. The purpose is to provide a surface for
floor wear. )

Even in small house construction there are many types of floors,
such as hardwood, softwood, wood blocks, etc., all with different
textures, grades, thicknesses, widths, and lengths. Of these, the fol-
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lowing have been selected as the best for the small house or average
home:

1. Yellow pine

2. Oak (white and red)
3. Maple

4. Birch
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Fig. 94.—Wood flooring is classified according to the method used in sawing

it. When sawed from the logs as shown at A, it is classified as flat grain, or

flat sawed. When sawed as at B, it is classified as quartersawed, or edge grain.

Edge-grain wears much better than flat-grain and does not shrink as
much.

Wood flooring is classified according to the method of sawing. It

may be

1. Quartersawed (edge grain) (Fig. 94)
2. Plain sawed (or slash sawed) (Fig. 94)

As a rule, maple and birch are not sold as quartersawed. Edge-grain
flooring gives much the most wear. It is cut so that the edge of the
grain is presented as a wearing surface. It does not splinter and is
hard and extremely durable. Plain-sawed or flat-grain flooring may
be cut from the same log, but because of the direction of the grain
it will be less durable.
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Most softwood flooring is graded as follows:

1. “A” and “B and better,” stain, varnish, wax, or natural.

2. “C” and “D,” stained dark or painted.

3. No. 1 and No. 2, for subfloors and rough or hard usage. “A”
and “B and better” are generally used for finish floor work.

Standard sizes for softwood flooring are 2%, 1% ¢, or 194 in.
thick, and 1%, 234, 314, 4Y4, or 5%} ¢ in. wide. Lengths run from
8 to 16 ft. The average small-house owner usually selects 2%;9 by
234 in., with edge grain.

Most hardwood flooring is graded as follows:

1. Clear grade

2. Select grade

3. No. 1 common

4, No. 1 common and better shorts
5. No. 2 common

Standard sizes for oak flooring are %; by 1% in., 3% by 2 in,,
Ya by 1% in., 15 by 2 in., 1344 by 1% in,, 1344 by 2 in,, 13,4 by
2%, in. Oak is generally considered the *best hardwood for flooring,
134 ¢ by 214 in. being the most desirable size.

How to estimate flooring. For estimating the amount of flooring
needed:

1. Find the number of square feet of actual floor area.
2. To this add the proper percentage given in Table 7.

How to lay hardwood floors

1. Do not lay the finish floor until all other finish work is done.

2. Do not lay the finish floor until all plastering is done.

3. The building must be perfectly dry.

4. Before starting to lay the finish floor, clean the subfloor and
cover it with a layer of heavy waterproof building paper or deaden-
ing felt.

5. Start at one side of the room and lay flooring lengthwise with
the room so that it will pass through any doors without a break.
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6. Lay the first strips with the groove side to the wall and even

with the plaster finish. Always use case nails of sizes indicated in
Table 7.

TABLE 7—FLOORING DATA

Kind Thickness, Width, Per cent Size of
in. in. added case nails
Oak 13/6 14 50 8d
1316 2 3733 8
131g 2l 3314 84
137 25 334 84
3% 11, 3324 44
3¢ 2 25 4d
13 1%; 3315 64
Y2 2 25 6d
Maple 254, 115 50 8d
2832 2 3733 84
2232 24 3313 8d
Pine 255, 234 27 8d
2532 31 23 8d
2342 5316 15 84

7. In nailing take care that joints are not closer than 12 in. and
that none comes directly across from another.

8. Toenail the strips in place, but do not damage the edges of the
flooring. Nails should be placed nor farther apart than 10 in. and
set.

9. Stubborn picces of flooring may be driven home with a block.

10. After the floor is laid, put down base shoe all around the
room.

11. Scrape and sand the floor in preparation for finishing.
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Stairs and steps. Stairs can be defined as a series of steps ascend-
ing or descending from one floor or level to another. Their purpose
is to provide an easy method or means of ascending or descending
from one floor to another, the most common method in a small-
house construction. Stairs are usually classified as “open” or “closed”
and generally lead from one floor to another. Steps may be open or
closed and are generally used where very short rises occur, usually
at front porches, back porches, landings, terraces, etc.

Stair treads. Stair treads and risers vary in size (Fig. 95), deter-
mined entirely by the rise and run allowed for the stairs or steps.
Where space permits, treads should be 10 to 12 in. wide; risers, 7
to 8 in. high.

How to determine the rise and the run. In constructing any stairs
or steps, first determine the amount of rise and the amount of run
(Fig. 96). The rise of a flight of stairs is the perpendicular distance
to which the stairs will rise, or the actual distance between two floors
or levels in a building (Fig. 96). It is the total sum of all the widths
of all the risers.

The run of a flight of stairs is the distance measured on a level
from the foot of the stairs to a point directly under the upper end
or point of landing (Fig. 96).

The nosing on a tread is the projection over the front edge, usually
about the thickness of the treads.

The stringer is the finish board at the end of the treads against the
wall. It forms a protection for the plaster. Stringers or horses are
also used under the treads and risers for support (Fig. 97). There is
always one more riser than treads.

How to find the number of treads and risers. First decide on the
height of riser desired. Then divide the rise by this figure. This will
give the number of risers.

Example. Rise equals 98 in. and the height of riser desired is
7 in.
Solution. 98 < 7 = 14, or 14 risers.
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As there is always one more riser than treads, the number of treads
will be 13. Divide the run by 13, and you will have the width of the
treads. To this add for projection and nosing.

Example. The run is 10 ft. 10 in,, or 130 in.
Solution. 130 + 13 = 10, or 10 in., the width of the tread,
without nosing. To this add for projection and nosing.

Cuts. The cuts, therefore, for stringers or horses will be 7 and
10 on the square. Hold the square on the edge of the stringer at the

7 and 10 in. marks, and mark along each side of the tongue and
blade.

OUTSIDE FINISH

Outside finish is the term applied to those parts of the outside
of the house that generally go to make up the trim. It includes:

. Frieze boards

. Fascia boards

. Plancier boards
Molds

Corner boards
. Shutters

. Wood steps
Wood posts

. Window casings
. Door casings

. Garage doors

. Window boxes
. Screens, etc.
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Outside trim is generally classified as all other than the main wall
coverings. All outside trim is usually white pine clear, or cypress
clear, and should be pamtcd or primed when set and nailed in place.

Roof cornices. A cornice is that part of house construction where
the roof and side walls intersect (Fig. 98). Its purpose is to provide
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a definite and satisfactory finish at this point. The size is deter-
mined largely by the size of the house and the type of architecture.

Types of cornice. It would be difficult to explain all the different
types of cornice here, but in general, the main construction lies in

A-CROWN MOLDING B- FRIEZE
C-BED MOLDING D- FASCIA
E-PLANCHER F- SHINGLE MOLD
Dy ~RAFTERS
Z JOISTS b
/_/: ==
£ 1= T
A 7. C 3 =
P—t%" B-Y| |stups E C
PROJECTION |, PROJECTION B
BOX CORNICE BOX CORNICE
A
B
- PROJECTION
CROWN AND FRIEZE OPEN CORNICE

CORNICE
Fig. 98.

concealing the ends of the rafters and at the same time providing a
pleasing finish around the roof at its intersection with the side walls.

CROWN AND FRIEZE CORNICE, used on
a. Cape Cod style
b. Colonial style
¢. Adaptations
d. Inexpensive construction
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OPEN CORNICE, used on
a. Bungalows
b. Summer cottages
¢. Sleeping porches
d. Garages

e. Rustic construction

Box cornIck, used on
a. Colonial types
b. Early American types
¢. Modern types

The frieze, fascia, plancier board, crown mold, bed mold, and
shingle mold are usually white pine or cypress and should be primed
as soon as they are nailed or set in place.

Dormer windows. A dormer window is a window framed out
from the roof (Fig. 99). The purpose is to enable attic space to be
transformed into regular room space by admitting light. Some-
times these windows are above the eave line and sometimes below.
Sizes vary according to the size of the house and the kind of archi-
tecture employed. Dormers may be classified as follows:

1. Flat-top dormers
2. Gable dormers
3. Hip dormers

Dormers are framed in when the roof is framed. Much care should
be taken to prevent leaks at the intersection of dormer walls and
the roof. Dormers should be well flashed and counterflashed. It is
common practice to frame in dormers with 2 by 4’s even if the rafters
are much heavier. Window-sash size and construction detail are
usually provided by the architect.

Windows and window frames. Window frames are set_ into the
frame wall to receive the window sash. Their purpose is to hold the
sash. Sizes are determined by the size of sash. Frames in sizes to fit
all types of sash may be obtained in the following forms:
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1. Knocked down
2. Assembled from local planing mills
3. Constructed by carpenter

DORMERS OF EARLY
COLONIAL STYLE

MODERN TYPE CUT
THROVGH CORNICE

Lyt bt

[REEARTTE

DORMERS TYPICAL
OF CAPE COpP
CONSTRUCTION

Fig. 99.

Good construction around window and door frames is essential
to good building. Where frames are to be set, studding must be
cut away and its equivalent strength replaced by doubling the studs
on cach side of the opening. A double header should be used at the
top and, in cases of wide openings, the opening should be trussed



102 Carpentry for the Building Trades

(Fig. 100). Frames should be made as airtight as possible around
the edges between the frame and the wall. A good method is to
provide a false casing on the outside which will set in flush with

the sheathing. Then tack building paper over the casing and the

) TRVSS, DOVBLE TOP PLATE, TRUSS )
' | e VY '
HEADER/
2'x4"
STUDS ]
80" 62" TRIMMER
14"
< - 102"
CRIPPLE |
STWS SOLE
. PLATE, .

Fig. 100.—A rough opening for a 24 by 26 triple window. A double header

should be used at the top, and, in cases of wide openings, the openings should

be trussed. When studding is cut away, strength of the wall is lost. This strength
must be replaced by doubling the studs on each side of the opening.

sheathing. The outside finished casing is then placed over the paper.
The frame should be set plumb and level and be well braced and
wedged around the edges. Fireproof insulation should be stuffed in
any spaces or openings left around the frame.

Window frames may be either single or multiple; stationary or
double hung, check rail, or casement. Cascments may open in or
out. Double-hung windows may be fitted with weights or pulleys
or overhead balances (Fig. 101).
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CASEMENT
WINDOWS

1-SINGLE
2-DOVBLE
3-TRIPLE

DOUBLE HUNG SASH OR
CHECK RAIL SASH

1- 8 OVER 8
2- 6 OVER 6
3- 4 OVER 4
4 1 OVER 1

5- 6 OVER 9
6- 8 OVER 12
1 8 9 7- 4 OVER 1

8- 6 OVER 1
9- 8 OVER 1
10-2 OVER 1
11- 3 OVER 1
12- 4 OVER 1

10 11 12
Fig. 101
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How to set a double-hung window frame

1. Check the rough opening and sce that it is at least 10 in. larger
each way than the window frame. This allowance is standard and
provides for weights, plumbing, and adjustments.

2. Tack a strip of heavy building paper about 12 in. wide all
around the outside of the opening, over the sheathing (Fig. 102).

3. Set the frame in place, allowing the subsill to rest on the rough
frame at the bottom.

4. Adjust the top of the frame to the required height. All doors
and windows should be the same hcight, rough and finished.

5. If wedging is necessary in order to level, use shingles or lath.
This, however, should be only temporary or until the frame is nailed
in place.

6. Level the subsill and hold the frame in place.

7. Put one nail through the outside casing into the sheathing at
the lower corners.

8. Plumb the two side casings and nail on to the wall well from
the outside.

9. Use 6d or 84 common nails.

Window sash. Sashes are usually that portion of the window
that holds or contains the glass. Their purpose is to provide an
opening to admit light and still protect the interior of a house from
cold, heat, dust, wind, etc.

Size of Sash. The sash size is determined by the size of the glass
(Fig. 103). Over-all dimensions are generally standard and made
to fit standard construction frames. The thickness of sash is usually
14, 1%, or 134 in. The 13%4-in. sash is generally used in frame-
house construction.

A window is composed of an upper and a lower sash which slide
vertically. These sashes are counterbalanced by weights hung on
cord or chain or by means of sash balances. A sash is one piece. It
may slide up and down or swing in and out, or may be stationary.

In giving the size of a sash, the width of the glass is always given
first, then the height, then the number of pieces of glass, or lights.
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Thus a sash might be spoken of as a 24 by 26 by 1 light. This means
that the glass itself was 24 by 26 in. and that there was only one piece
of glass. However, the sash would be larger than 24 by 26 in. because

BLIND [
STOP \_ L
SCREEN —J
SCREEN )
c /,/ SASH
OVTSIDE /
CASING . \\ I 7 4
KA
4/ N
LN/ :
BUILDING & 7 2}| [NPLASTER
PAPER WL BT
Y

Fig. 103.—A. Width of pulley style, B. inside stop, C. inside casing, D. plaster,

E. lath, F. siding, G. studs, H. weight, L. optional sash balance, J. width of case-

ment jamb, K. outside casing, L. siding, M. double-hung frame measured from
here, N. casement frames measured from here.

of the frame around the glass. For the frame of a two-light window

with a 134 in. check rail, add 4 in. to the width and 6 in. to the
length.

Example. A two-light window has a glass size of 24 by 26,

meaning that the glass in cach sash is 24 in. wide and 26 in. high.
Find the size of the window framec.
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Solution. 24 + 4 = 28, or 2 ft. 4 in., the width. 26 X 2 = 52,
or 52 in. 524 6 = 58, or 4 ft. 10 in., the length.

Therefore, the window-frame size for these sash would be
2 ft. 4 in. by 4 ft. 10 in. D.H., or double hung.

Types of sash. There are two general types of wood sash (Fig.
102): (1) fixed or permanent, (2) movable.

Fixep sasH are removable only with the aid of a carpenter.

MovasLe sasH may be of the variety that slide up and down in
channels in the frame, or of the casement type that swing in or out
and arc hinged at the side. Sliding sash are counterbalanced by
weights, called “sash weights,” their actual weight being equal to
one-half that of each sash. For example, if a window sash weighs
12 Ib., it would require two 6-lb. weights to counterbalance it. These
weights are hung in the frame by sash cords passing over a pulley
in the frame and attached to the side of the sash.

Other types are spring balances attached at the top of the frame
and supporting the sash by long steel ribbons secured to the side of
the sash.

Sash are classified according to the number of lights: single or
divided. Divided sash may have an indefinite number of patterns,
usually determined by the kind of architecture.

Perhaps nowhere else is the most careful workmanship so essen-
tial as in the fitting of window sash. They must be properly fitted
and carefully balanced. Weights that are too light will allow a sash
to fall; those too heavy will prevent it from properly seating. Im-
proper balance causes broken glass. If the sash are fitted too loosely,
they develop rattle and permit dust, air, and moisture to filter in
around them; if oo tightly, they arc an endless source of trouble
in raising and lowering. Whenever possible, a good grade of metal
weather strip should be used on all movable sash. A great many
manufacturers are now producing a frame, sash, and weather strip,
all in one combination. These are set into the frame wall in one
unit and are proving very satisfactory as far as good construction
and operation are concerned.
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How to fit a double-hung wood sash

1. Prepare the sash cords, chains, or balances that are to be used.
If cords are used, tie them to the weights, run them through the
pulleys at the top, and tie a knot in the end of each. This knot
will be set in the side of the sash in a recess made to receive it.

2, The length of the cord can be determined by placing the sash
in its position and measuring. When the inside sash is down in
place, the weight for that sash should be near the top pulley. When
the outside sash is up in place, the weight for it should be down,
not quite touching the bottom.

3. Fit the outside top sash first.

4. Do not fit it too tightly, allow for swelling.

5. Use a sharp plane for squaring.

6. Remove the parting bead on one side of the frame to enable you
to put the sash into place. This is the strip about 14 by %4 in. which
is grooved into the frame on cach side, separating the two sash.

7. Notch out each end of the check rail as far as the parting bead
extends beyond the frame. This should be done very accurately to
prevent bad fitting which in turn would either let in wind and cold
or, if too tight, cause the sash to slide hard (Fig. 1034).

8. When the sash is fitted, put it in place, replace the parting
beads, and attach sash cords to the sides.

9. Plane and fit the inside bottom sash next for easy operation.

10. Fit the sides of it first.

11. After the sides have been fitted, set the sash in place and
determine how much, if any, nced come off the bottom other than
the bevel that is always planed on to match the slant of the window
sill (Fig. 103).

12. The two check rails must come together and be even at the
middle of the window. If not, the window locks will not meet or
be workable.

13. If the rails do not matcn, scribe off the necessary amount at
the bottom, taking care to keep the same bevel on the bottom edge
of the sash.
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14. When the lower sash is fitted, put it in place, secure the sash
cords, and check both sash for easy operation.

Doors. Doors are the shutters for doorways. Their purpose is
to provide a means of closing or shutting off one room from another,
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or enclosing a house or other compartment. There are various tyoes
as follows:

1. Interior doors, used inside a building.

2. Exterior doors, used on outside door openings.

3. French doors, used inside or outside.

4. Cabinet doors, for cases, cupboards, etc.

5. Garage doors, for garages and the entrances to them.

Door sizes. Regular stock sizes run from 2 ft. 6 in. to 3 ft. 6 in.
wide, and from 6 to 7 ft. long. The most commonly used doors are
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from 2 ft. 6 in. to 2 ft. 8 in. wide, and 6 ft. to 6 ft. 8 in. long. InsiE
poors usually are 134 in. thick. OuTsipE poors usually are 1% in,
thick. CaBNET DoORs vary in size and thickness depending upon
their use (Fig. 104). Garace poors are usually 1%} in. thick and
vary in width depending upon the number of doors to be used in an
opening. The total width for standard garage doors is 8 ft. If three
sections are used, each will be 32 in. wide (Fig. 105).
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Fig. 104.—Cabinet doors vary in size and thickness depending upon their use.
The above cabinet doors are %/} in. thick.

Grades. Doors are usually divided into four grades for quality:
No. 1, No. 2, No. 3, and No. 4. Numbers 1 and 2 are generally used
for most house work.

How to fit and hang doors. The parts of a door are the stiles,
rails, and panels (Fig. 106). Sometimes panels are replaced by glass
panes.

1. From the blueprint determine whether the door swings to the
right or the left.

2. Mark around with a square and saw off the lugs (Fig.-106).

3. Hold the door to place and check for size and squareness.

4. Plane one edge of the door until it fits the frame or jamb on the
side it is to be hung.
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5. Plane the top edge until it fits the head of the jamb.

6. Hold the door in place against the fitted edge and fitted top
and scribe the other edge from the inside of the other jamb.

7. The exact length of door need not be determined until after
it is hung and the finish floors are laid. After this is done, scribe the
bottom with the floor and mark the allowance of about 4 in.

E CIEd]

P 8-0"

Fig. 105.—Three-fold swinging garage doors. These doors are made in sections
and hinged at the sides. Each section is 32 in. wide. Heights may vary but are
generally 7 ft.

8. Cut off and plane down the bottom of the door.

A door should be fitted with about 14 in. of space or “play” all
around it. This, however, should be uniform and even. The free
edge of the door will need to be planed somewhat lower at the back
arris than at the front, to prevent the door from rubbing as it is
opened.

How to hinge a door

1. Place the door in position against the door stops.

2. Be sure to have proper allowance around the door.

3. Block it in place temporarily.

4. Measure down from the top and up from the bottom to locate
the hinges.
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5. Mark these points with a sharp knife. (The top hinge is usually
set down 7 in.; bottom hinge, set up 11 in.)

6. Remove the door and chisel out gains on the frame and the
door, if the hinges are loose butts. If it is a half-surface hinge, gain

only on the jamb.
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Fig. 106.

7. Screw the hinges in place on the jamb and the door, if they are
loose butts.

8. If a half-surface hinge is used, screw it in place on the jamb and
then place the door in position, block it, and screw onto the door the
surface half of the hinge. i

Locks are usually mortised in. The type of lock will generally
suggest the method of installation.
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GLASS—GLAZING—
INSULATION

GLASS

Glass is a transparent material used in window sash to admit light
and still provide protection to the interior of a house from cold, heat,
dust, etc. It has recently become widely used for decoration purposes
in various types of architecture. Regular stock sizes vary in inches
from 6 to 16 in.; above this by even inches up to 60 in. in width and
70 in. in height for double strength, 34 by 50 in. for single strength.

Glass comes in three grades: (1) single strength, (2) double
strength, (3) plate. Single-strength glass may be as thin as ¥4 ¢ in.
and vary in thickness up to 1% in. Double-strength glass will run
almost uniformly 14 in. thick. Plate glass is the highest grade of
window glass, being cast in large sheets on a flat table and then
polished. It will vary in thickness from 1/ to % ¢ in.

Both single- and double-strength glass are sorted into three quali-
ties, the classification depending upon color, brilliancy, and flaws:

“AA,” the best quality
“A,” the second quality
“B,” the third quality

“A” and “B” are most commonly used for house construction.
113
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Manufacture of glass. Glass is made by fusing under intense heat
a mixture of soda, lime, and sand. For blown glass the ingredients
are melted together in vats in huge furnaces. When the mass is
ready, it is blown either by men or by machinery into large cylinders
of the desired thickness. It is then opened and flattened by heating,
and finally inspected and cut into the desired sizes.

GLAZING

How to glaze a sash. Placing glass in a sash is called “glazing.”
To glaze a window, remove and place the sash on a table or bench
with the rabbet side up. If a broken glass is being replaced, the old
putty and glass should be removed. Clean out all the old putty and
glazier points. The rabbet will probably be found to be dry and hard.
If it is, prime it with linsced oil or thin paint and let it soak in well.
This will cause the putty to adhere more readily and prevent the dry
frame from drawing all the oil out of the putty. Next, place the pane
of glass in the opening. If the glass needs to be cut, proceed as
follows:

1. Measure the glass.

2. Plan it 14 in. smaller than the opening.

3. Lay a straightedge on the glass and hold it firmly in place.

4. Hold the cutter firmly against the straightedge and start to cut
at the farther edge.

5. Draw the cutter toward you in a firm rapid motion with even
pressure.

6. Place the line made by the cutter over the edge of a table top
or bench.

7. Press down gently on the projection.

8. If the glass does not break readily, tap the undcrsndc gently
with the cutter and try again.

After the pane has been cut, place it in the opening and proceed
to glaze. Press glazier points into the frame to hold the pane in
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place and apply the putty, feeding it down under the putty knife as
it is drawn along.

Putty is composed of whiting, white lead, and linseed oil. If left
in the open, it will become hard. Putty should be kept in a closed
container and kept covered with a thin skim of linseed oil.

INSULATION

Home insulation is effected by heat insulation, which is a material
having a high degree of heat and wind resistance. Its proper installa-
tion in a wall, door, or ceiling prevents the passage of heat; that is,
a smaller amount of heat will pass through an insulated wall in a
given time than through one that is not insulated. Thus less fuel will
be needed to heat an insulated room or building.

Generally speaking, there are two ways in which heat is lost from
a room or house: (1) by the infiltration of cold air around windows,
doors, cracks, etc., (2) by direct transmission through the building
materials.

It is possible for both types of heat losses to occur at the same
window or door: part of it around the window at poorly fitted
points and part of it directly through glass.

Mcethods of preventing infiltration of cold air:

1. By well-fitted doors

By well-fitted windows

By using shiplap siding and sheathing
By using good-grade building paper

By using good-grade metal weather strip
By using storm sash

VAW

Methods of preventing transmission of heat:

1. By thicker surface resistance

2. By using flexible insulation between wall studs
3. By using flexible insulation between ceiling joists
4. By using flexible insulation between rafters

5. By using rigid insulation board for sheathing
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Many types of insulation are now available for use in building
construction. Following are some of the readily attainable insulation
materials and their recommended uses:

1. Rock wools and fibers:
a. Loose—attic between joists
4. Granulated—attic between joists
¢. Rolls—side walls or attic
d. Bolts—side walls and ceilings

2. Wallboards:
a. Board—walls and ceilings, inside
b. Sheathing—roof and outside walls
¢. Plank—inside rooms for finish wall
d. Lath—plaster base
e. Tile—acoustics

3. Papers:
a. Felt—floors, ceilings, walls, roofs
b. Red rosin—over sheathing
¢. Black saturated—outside walls and roofs

Often insulation is installed after a house has been built for some
time. The proper method is shown in Fig. 107. However, this insula-
tion is usually of the granulated type and can be blown in or forced
down between the studs by air pressure.

Attic insulation. One of the best kinds of attic insulation is the
blanket type. It usually comes in rolls and is placed directly between
the ceiling joists, rafters, or studs, as the case demands. In order to
secure the greatest effectiveness of this installation, two things are
most necessary:

1. Proper installation of the blanket (Fig. 108).
2. Sufhcient ventilation of the attic space between the insulation
and the roof (Fig. 109).
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Advantages of attic insulation

1. Attic insulation effects appreciable fuel savings and increased
comfort during the heating season.
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Fig. 107.—Insulation in the home. A modern method of installing insulation in
a home after it has been built. This method is very good and is being used a
great deal. In new-home construction the insulation is usually built in.

2. With it the entire house can be made cooler and more com-
fortable during the summer months.

3. Insulation of the ceiling and roof construction is very effective
because of the higher temperature at the ceiling line during the
heating season, owing to the fact that warm air has a tendency to
rise. In an uninsulated house, this temperature difference from floor
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to ceiling may be as high as 15 deg. This causes a greater tempera-
ture difference between the air at the ceiling and outside, and a
resulting higher heat loss through walls.

Fig. 108.

Fig. 109.—There should always be sufficient space between the insulation and
the roof to permit the passage of air to the louver.

4. Attic insulation increases the temperature of the cciling' surface
during the heating season more nearly to that of the room air tem-
perature; therefore, drafts are reduced, and excessive loss of radiated
heat from occupants to cold ceiling surface is reduced.
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5. Uninsulated ceilings and roofs of ordinary construction offer
in themselves little resistance to the passage of heat.

6. Many factors that contribute to excessive transfer of heat through
roofs are not reckoned with in theoretical calculation, for instance,
poor and open construction at the eaves.

7. The attic space is usually accessible for the easy installation of
insulation.

Attic ventilation. One of the most common methods of ventilat-
ing an attic is with the use of wood louver frames, some of which
are used for the purpose of ventilating alone, while others are used
for decorative purposes also. There are many types, sizes, and shapes
of louvers. Following are the points to consider when building or
designing a louver.

1. The minimum net open area should be 14 sq. in. per sq. ft. of
ceiling area in the attic.

2. Most louver frames are usually 5 in. wide.

3. Rabbet out the back edge for a screen or door, or both.

4. Use ¥%,-in. slats and space them about 1%} in. apart.

5. Provide sufficient slant or slope to the slats to prevent rain from
driving in.

6. For best operation, place the louver as near the top of a gable
as possible.

Types of louvers. Some of the more commonly used louvers are
as follows (Fig. 110):

1. Peakhead, in frame wall
2. Peakhead, in brick wall
3. Eyebrow louver

4. Dovecot louver

5. Half<ircle louver

6. Flat-roof louver

7. Flat dormer louver
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LUMBER—GRADING AND
MEASURING

Classification. In gencral there are four classes of lumber:

1. Hardwood factory, for furniture, fixtures, etc.

2. Softwood factory, for doors, sash, cabinets, etc.

3. Yard lumber, for building and industrial work.
4. Structural timbers, sizes over 6 in. wide and thick.

Yard lumber is manufactured primarily for the building trades.
It is worked into various forms, shapes, and sizes at the planing
mills. This includes lumber for framework such as 2 by 4’s, 2 by 6’s,
2 by 8's, 2 by 10's, 2 by 12’s, and all other framework sizes. It in-
cludes common boards, siding, sheathing, ceiling, partition lumber,
flooring, moldings, casings, baseboards, shiplap, and all other general
dimension stock. Yard lumber includes such woods as white pine,
yellow pine, fir, spruce, redwood, and occasionally oak.

The accompanying classification is now being used for grading
yard lumber.

Defects and blemishes. A defect is considered to be any irregu-
larity found in or on a piece that would lower its strength or dura-

bility. A blemish may be considered as any mars, scratches, or un-
121



122

Carpentry for the Building Trades

YARD LUMBER CLASSIFICATION TABLE

Total products of a
typical log arranged
in a series accord-
ing to quality as
determined by ap-
pearance.

1. Select lumber of
a very good ap-
pearance and with
very good finish-
ing qualities.

2. Common lumber
containing defects
or blemishes which
detract from a
finished appear-
ance but which is
still suitable for
general utihity and
construction pur-

poses.

Suitable
for
natural
finishes

Suitable
for
paint
finishes

Suitable
for use
without
waste

Lumber
permit-
ting
waste

Grade A. Practically free from
defects.

Grade B. Allows a few small de-
fects or blemishes.

Grade C. Allows a hmited num-
ber of small defects or blemishes
that can be covered with paint.

Grade ). Allows any number of
defects or blemishes that do not
detract from a finished appcearance
when painted.

No. 1 Common. Sound and tight
hnotted stock. May be consid-
ered watertight stoch.

No. 2 Common.  Allows large and
coarse defects. May be consid-
cred graintight lumber.

No. 3 Common. Allows larger
and coarser defects than No. 2
and some knotholes.

No. 4 Common. Low-quality
lumber admitting the coarsest
defects such as rot and holes.
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satisfactory appearance of the wood not classed as a defect. Defects
and blemishes may be classed as follows:

(S
.

Knots

Holes

Decay

. Splits

Warp

Pitch pockets
Streaks
Cross grain
Checks

Bad milling
11. Bark

12. Pith

13. Discoloration
14. Gum pockets

Ve NSV W

Pt
e

A complete list of grading rules in detail may be secured from any
lumber manufacturer’s association. American lumber standards have
been adopted by most of them.
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Fig. 111.

Lumber terms. In order to be able to mcasure lumber quickly
and accurately, it is necessary to understand the following terms
and their application to lumber:

Boarp roor. Lumber is measured by the board foot, which is a
piece of lumber having an area of 1 sq. ft. on its flat surface and a
thickness of 1 in. or less (Fig. 111).

Feer. Feet is generally taken to mean board feet unless reference
is made to linear feet.
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LiNear FeeT.  Linear feet represent only the length of a board or
piece, not any certain width.

RoucH stock. Rough stock means lumber that is cut up into
pieces larger than its intended use, or lumber that has not been
dressed.

Dressep. By dressing lumber we mean planing or smoothing it.
Lumber is cut and sawed in a sawmill. Since this process leaves the
surface rough, it is necessary to dress the lumber, or plane it down
to a smooth surface. This is done in a planing mill. It may be dressed
on one face or both faces, or on both faces and both edges.

S. 1 S. Lumber dressed on one face is indicated by marking
“S.18S.,” which means surfaced on one side.

S.2S. Lumber dressed on two faces will be indicated by mark-
ing “S. 2 S.,” meaning surfaced on two sides.

S. 4 S. Lumber dressed on both sides and both edges will be
marked “S. 4 S.”

Size.  When lumber is dresscd, it loses in size the amount planed
off in shavings. A piece sawed at the mill 2 in. thick and 10 in.
wide is called a “2 by 10.” However, when it is dressed, it becomes
1% by 9% in., but it is still called a “2 by 10.” In measuring the
width of common rough lumber, a fraction of an inch equal to or
greater than !4 in. is counted as a whole inch, while a fraction less
than 1% in. is neglected. For example, a board 64 in. wide would
be called 7 in. wide. A board 674 in. would be called 7 in. wide, and
a board 61/ in. would be called 6 in. wide.

Surracep. A term generally applied to lumber that has been
dressed only on the faces.

Jointep. Lumber that has been dressed on the edges is said to be
“jointed.”

LumMser. Pieces 5 in. or less in thickness.

Timeer. The term applied to picces more than 5 in. in thickness;
also to standing trees. We may also speak of a picce as having in it
“good timber.”

Boarps. Boards are pieces less than 2 in. thick and 8 in. or more
wide.
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PLanks. Planks are yard lumber from 2 to 4 in. in thickness and
8 in. or over in width.

Strips.  Strips are pieces less than 2 in. thick and not 8 in. wide. -

ScanTLINGs. Pieces from 2 to 5 in. thick and less than 8 in. wide.

StaNDARD LENGTHS. Most yard lumber is sold in standard lengths,
as 10, 12, 14, 16, 18 ft., etc. When several boards of the same length
but of different widths are to be measured, it is convenient to add
all the widths together and figure the lot as one board.

TABLE 8.—TO CALCULATE BOARD MEASURE

1 in. thick or less

Picces 3”7 wide contain ! § as many feet as they are long
Picces 4”7 wide contain !4 as many feet as they are long
Pieces 6”7 wide contain 1, as many feet as they are long
Pieces 97 wide contain 34 as many feet as they are lon

4 y g
Pieces 127 wide contain just as many feet as they are long

Pieces 157 wide contain 113 as many feet as they are long

How to find the number of board feet. Multiply the number of
square feet in the surface of a piece of lumber by the number of
inches in its thickness, counting a thickness less than 1 in. the same
as 1 in.

Example 1. Find the number of board feet in a piece of
lumber 2 in. thick, 10 in. wide, and 6 ft. long.

) 2% 10X €
Solution. —___ " . 10, or 10 bd. ft.

12

The above method is known as the “cancellation™ method. The

whole process is expressed as a fraction. The numerator has three

figures: the thickness in inches, the width in inches, and the length

in feet. If these three dimensions are expressed in inches, then their

product would have to be divided by 144 instead of 12, since there
are 144 sq. in. in 1 sq. ft.
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Example 2. Find the number of board feet in a piece of
lumber 2 in. thick, 10 in. wide, and 102 in. long.
2X 10X 102

Solution. —@m - 14%, or 1414 bd. ft.

Eaxample 3. Find the tota. number of board feet in the follow-
ing pieces: 21 pieces, 1 in. thick, 4 in. wide, and 9 ft. long.
21 X1X4X9

Solution. — = 63, or 63 bd. ft.
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SCAFFOLDS AND SAFETY
MEASURES

SCAFFOLDS

In practically all stages of construction, scaffolds of various types
are needed. Each kind of work requires its own type of scaffold. A
strong, well-built, and safe platform built at the right height enables
a man to do more work and do it better and more efficiently in less
time. However, on the small construction job, building a good scaf-
fold usually takes more time than does the actual job itself. The
material used for scaffolding should be clean, clear, and free from
'knots and imperfections. It should be straight-grained and not easily
broken. .

Types of scaffolds. Scaffolds may be ecither of the following
types: (1) swinging or (2) fixed. Scaffolds may either be swung
from some point above the working level, or be built up to the
working level from a firm and substantial base or foundation. For
the security of the workman employed, all types should comply
with the safety laws. Care should be taken to see that the structure
is built to protect not only the men working on it but also those
working under it. Guard rails built about 3% or 4 ft. high at the
back of the platform should be provided to prevent the men from
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falling off. Foot boards should be laid close enough together to
prevent tools and materials from falling through.

Swinging scaffolds. Swinging or suspended scaffolds are gener-
ally used by painters (Fig. 112). They are used on high flat-top
buildings or those too high to reach from an extension ladder. Such
a scaffold consists of a platform supported by blocks and falls which
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| |
|
OPE, !
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Fig. 114. Fig. 115.

are fastened to 4- by 6-in. lookouts that extend out over the edge
of the wall (Fig. 113). The inside ends of these lookouts are gen-
erally weighted down with sandbags or other suitable weights.

Sometimes a building with a wide cornice will require a special
U hanger in order to prevent injury to the cornice (Fig. 114). Such
a device will hang in close to the wall.

The gable or sloped-back roof is generally difficult to provide with
a swinging scaffold. This can be done, however, with a double block
and cable, as shown in Fig. 115.

How to build a swinging scaffold and rigging. To build a swing-
ing scaffold you will need two iron stirrups (Fig. 116), made of
- or l-in. iron rod. A smaller iron can be welded to the stirrup
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near the top for the guard rail. The platform should be about 2 ft.
wide and 18 ft. long (Fig. 117). Tapered 2- by 6-in. picces with a
No. 9 wire stretched around them will make the truss (Fig. 118).
Use a 2 by 4 for the guard rail. Also two double blocks, two single
blocks, and two 3/-in. ropes of the desired length will be needed.

Test the scaffold before using it. Raise it a short distance from
the ground and have two or three men, or something of equal

mEu //\ B

¥ IRON ROD ORY
T d
GUARD RAIL STIRRUP 30"

WELD HERE
\ U S—)
- 24"
Fig. 116.

weight, try it out. Frequent inspections should be made of all scaf-
folding and rigging to prevent accidents.

Figure 119 shows a method of scaffolding a barn roof of the
Gothic type. Use a 2 by 8, or a 2 by 10 for the walk board, and
suspend it from above with ropes about 14 ft. long. Pass No. 9 wire
through holes near the edges of the planks so that they will stay
in place. Strap iron can be employed here instead of wire.

Fixed scaffolds. There are many types of fixed scaffolds. Follow-
ing are some of the more commonly used: (1) pole scaffolds, (2)
horse scaffolds, (3) outrigger scaffolds, (4) rolling platform scaf-
folds, (5) wood and metal jacks, (6) roof brackets, (7) ladder jacks,
(8) putlogs, (9) roof jacks, (10) squares.

PoLe scaFroLps arc rapidly being replaced by various types of
smaller iron scaffolding which can be put up and taken down very
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Fig. 119.—Raise scaffold from above.
After the steep part of the roof has
been passed, ordinary roof brackets
may be used.
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quickly. However, it is still necessary at times and in some places to
use pole scaffolds (Fig. 120). These are so called because they are
built up from 2 by 4’s or 2 by 6’s set on end on a firm base. They
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.
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.

LEDGER

2"x 10"« 15
/ FOOTING BLOCKS
___/__l.

FOOTING BLOCKS

Y
X

Fig. 120,

should be well tied together with ledgers to hold the foot boards and
should also be well braced diagonally. All pole scaffolding should
be tied well to the building and nailed securely. For brick buildings
putlogs are used (Fig. 121).
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Horse scarroLps are used extensively in building construction as
they are light, portable, and easy to make. Generally they are made
demountable (Fig. 122). Horse scaffolds are made about 4 ft. high;

™T

m 0 2'x4" OR z“xs‘/
m‘,awcx BUILDING .

Fig. 121.—A putlog scaffold.

by placing one tier on top of another, increased height may be ob-

tained. However, these scaffolds are not suitable for heavy loads.
OuTRIGGER scAFFoLDs are platforms supported by beams or frame-

work fastened to the floor or other parts of the frame of a building.

Fig. 122.—Horse scaffolds.

This type of scaffold is used where repairs are to be made at some
point above ground level so high that building up from the ground
would not be economical, as in repairing church steeples and towers.
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PLATFORM TOP,

Fig. 123.—A rolling platform scaffold.

INSULATION BOARD

Pig. 124.—Nail the top ends of the brackets securely to the studs with 16d.
common nails. Under the bottom end place a piece of 1 by 6 and nail it to
the studs with 8d.-C.
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ROLLING PLATFORM scAFFoLps are used on inside work, usually
where floors will permit (Fig. 123). The entire frame is constructed
of 2 by 6's with 1- by 6-in. braces and 2- by 10-in floor boards. A

built-on ladder permits easy access.
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Fig. 128.

Woop AND METAL JAcks are favorites with most carpenters because
they are portable and easy to move from place to place (Fig. 124).
Metal wall brackets are used to nail on siding, or sheathing, set
window frames, and for many other types of work. The upper ends
are nailed securely to the studs. The lower ends are nailed to a
1 by 6, which in turn is nailed to the studs. Wood jacks may also be
made, as shown in Fig. 125.
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Roor BrACkETs are used mostly while laying shingles or roofing.
There are many types made of iron and wood (Fig. 126). These
brackets can usually be bought cheaper than one can make them.

LappEr jacks are metal braces applied to the rounds of a ladder
(Fig. 127). Two ladders are used, each ‘with a jack on it, and these

METAL SLING TO TAKE
A 2'x4" PIECE

56 x 172

FLAT IRON STRAP
@
ROOF LADDER M
IRON FORK
BOLTED TO
24" UPRIGHTA"

H’ "
2x4 ] '\!l‘ l

Fig. 129.—If regular roof ladders are not avail-
able, use ordinary ladders and anchor the top
end to the other side of the building.

jacks carry a 2 by 10 for a walk board. This type of scaffold is not
recommended for high construction work.

PutLocs are used on buildings constructed of brick or masonry,
usually brick veneer buildings (Fig. 128). They are used with pole
backs and can be adjustable or just nailed in place on the pole. When
the work is completed, the putlog is removed by pulling it out and
filling or pointing up the hole left by it.

Roor jacks (Fig. 129) are a type of roof scaffold that is easy to
build, portable, and adjustable; also easy to take down and put up.
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If roof ladders are not available, use ordinary ladders. Either wire
one ladder to another at the top and hang it on the other side of
the roof, or tie ropes to the tops of the ladders and anchor the ropes
down on the other side of the building.

PLATFORM OR TOP OF SCAFFOLD,
2'x10" PLANKS

Fig. 130.—The squares are built and "
used over and over again. Only the
diagonal bracing and the platform
are torn down when the scaffold is
removed. This type of scaffold is
used mostly by brick masons but can
be used on any type of work where
platforms are needed.

Squares are used mostly by brick masons and are made 4 ft. 6 in.
square. They are made from 2 by 4's and 1 by 6's (Fig. 130). As
soon as the brick mason is above his foot scaffold, the squares are
set up along the wall or work. Braces made of 1 by 6's or 1 by 8's
should be nailed on diagonally. The entire top is then planked with
a 2 by 10 for a working platform. When the second set of squares
is set up for more height, all the 2 by 10 planks are removed except
the two outside ones, which are left to hold up the second tier of
squares and to help brace the entire scaffold.
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How to make a safe chimney scaffold. When a chimney top is
being constructed or repaired, a scaffold is needed that will not
damage or injure the roof (Fig. 131). As the carpenter is called upon
to do all such work, a great deal of time can be saved by using a
scaffold as shown here. -

+—FLUE LINER

| __=<-CHIMNEY

|, 10" TAPERED HINGE

.

SN
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W

Fig. 131.—How to build a safe and portable chimney scaffold. This type of
scaffold does not damage the roof and is very easy to move or dismantle.

1. Cut two 2 by 4’s, each 3 ft. long.

2. Hinge thase together at the top with an 8- or 10-in. taper hinge.

3. Cut two uprights of 2 by 4, 24 in. long.

4, Nail the 2 by 4's together at the corner and brace with 1 by 4.

5. On the under side nail two 1- by 4-in. braces about 5 ft. long.
The scaffold legs will rest on this and thus form a protection for the
roof.

6. Build two sets of these and cover with 2 by 8's or 2 by 10's for
walk boards.
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SAFETY MEASURES IN THE BUILDING TRADES

“Seldom is a good mechanic injured.”

The first and most. important factor in safety measures is the
attitude of the worker himself toward safety. This is most necessary
in reducing accidents in any work situation. The second factor is in
knowing the correct and the safe way to handle or use all equip-
ment. The best attitude comes only from a worker who has a deep
interest in his job. A good attitude and a deep interest in his work
are not sufficient unless tools, machinery, and equipment are also
kept in first-class mechanical condition. For example, a dull circu-
lar-saw blade would be extremely dangerous to use regardless of
how much interest 2 man had in his work, how much knowledge
of safety he had, or how good his attitude was.

Hand tools should be kept in good condition at all times. Keep
handles tight and never use broken tools for anything. Keep your
stock and materials in order and floors clean at all times. This is
most essential in the building trades. The most troublesome factor
in causing accidents in the building trades is the inclination of work-
men to be careless, not to keep their minds on their work, and to
gamble with their lives just to save a few minutes of time. This is
particularly true in building and using scaffolds.

Safety rules for the builder. The following are a few good rules
for safety that the builder should always observe:

Power MAcCHINERY

1. Never operate a power saw, sander, or any machine unless you
have been instructed in its operation.

2. Never operate any machine without the safety guards in place.

3. Be sure that your machine is grounded. Stand on a wooden
platform whenever possible while operating power machjnery.

4. Use an extension of sufficient size and length to do your job
with casy operation.

5. Do not walk or step on drop cords or extension cords.
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6. Never use electric current on a job unless the circuit is properly

fused and grounded.

7. Do not start your cut on a saw, whether portable or stationary,
until the saw has picked up full speed.

8. Remove all nails from stock before cutting it on a power saw.

9. Lumber with cement, plaster, lime, etc., adhering to it should
never be run through power machines.

10. While sawing off blocks, boards, and ends, watch below, that
falling pieces do not hit another workman.

PERSONAL SAFETY

1. Always wear a pair of overalls or clothes specially designed for
the work you are doing.

2. It is better not to wear rings, jewelry, loose-fitting clothing, or
long neckties. They are likely to become caught in machinery, on
nails, or on scaffolding.

3. Always conduct yourself in the best workmanlike manner.
You are always judged by your actions.

4. Loud and unnecessary talking should be avoided.

5. Never attempt to work if you do not feel well. Climbing on
roofs, scaffolds, etc., in this condition may cause dizziness.

6. Never attempt a job where scaffolds are needed unless a safe
and sturdy one has been built.

7. Never carry sharp tools in your pockets. This includes open
blades, chisels, dividers, etc.

8. Keep materials picked up from the floor or in places where
you are working or where you have to walk or pass.

9. Do not work with a pencil in your mouth. Do not carry nails
in your mouth.

10. Always put oily rags and waste in an iron container, or take
them out and burn them. This will prevent spontaneous combustion
and possible fires.

11. Keep your hands as clean as you can for the work you are
doing.
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12. Do not try to work on substitute scaffolds. Inverted boxes,
barrels, nail kegs, etc., make poor platforms, ladders, or scaffolds.

GENERAL SAFETY PracTiCE

1. Always place a ladder on good sound footing. This prevents
tipping or sliding to one side.
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Fig. 132—Never leave a hatchet, ax, or sharp tool of any kind stuck into a
scaffold or any place where it might fall on a fellow workman,

2. Do not attempt to reach heights beyond the length of your
ladder. Gez a longer one.

3. When using ladder jacks, see that they are fastened securely
in place.

4. Never use a ladder with a broken round in it. You will forget
that it is missing and will fall.
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5. Keep your hammer handles tight. A loose one will let the head
fly off and hurt a fellow workman.
6. Always hold a nail until it is well started into the wood. A

glancing blow might cause it to fly into someone’s eye.

15 LB.FELT PAPER

oooooooooooooooo

ROOF BRACKET

Fig. 133.—Always keep your eyes open and do not walk off the end of a scaf-
fold or step off the edge of a roof.

7. Do not attempt to work on a roof or a scaffold when it is wet
or has frost on it. You may slip and fall to the ground.

8. Never let tools or material slip or slide from a roof or scaffold.
It will invariably fall on someone.

9. Never lay a hammer down. Always carry it in your hammer
strap in your overalls.

10. Hatchets and axes should not be left where they will fall.
They should never be stuck into the end of a scaffold- or other places
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(Fig. 132). Put them back into your toolbox after you have used
them.

11. Do not attempt to carry or lift more than you can handle.

Fig. 134.—Do not attempt work of this type without sufficient protection. Use
ladders, guards, roof brackets, or scaffolds where it is at all possible.

12. Always keep your eyes open and do not walk into an un-
guarded stair well, open hole, flue well, off the end of a scaffold,
off the edge of the roof, or from any of the many places found
during the construction of a house with little or no guarding, It
is impossible to guard all of these at all times (Figs. 133, 134).
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BLUEPRINTS AND SPECI-
FICATIONS

BLUEPRINTS

How to read blueprints. It is essential that students of building
trades be able to do simple blueprint reading, that is, know how to
interpret working drawings, or blueprints. To read a blueprint, one
must be able to picture or visualize in his mind the object as it will
appear after it is made or built. He must be able to get from the blue-
prints such information as shapes, sizes, methods of construction,
locations of various parts, kinds of materials used, etc. He should
be able to interpret all the symbols and notations concerning the
job.

The building trades student:should first remember that a blue-
print is a record of instructions given to him. Second, he should
realize that the language used by the draftsman in making his
drawings is largely a language of lines and that, unless the student
can read and understand these lines, the instructions on a blueprint
are merely a foreign language.

When a set of house plans are to be read, one should first study
the several views until he has a mental picture of what is to be

constructed. As a blueprint is a flat surface, it is necessary for the
145
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workman to use his imagination to make the lines and views lift
up from the paper into their natural and intended planes.

Views. A drawing or plan usually represents a view of some one
thing. Consider, for example, the house in Fig. 135. In your imag-
ination sce the view from several sides. If you stand directly out
in front of the house and look directly at it, you will get the front
view. You will note that this view appears as a flat wall. You do not

(==l %%_“
s 1L B2

Fig. 135.—If you stand directly in front of the house and look directly at the
front of it, you will see a “front view.”

sec any of the sides or the back of the house. This front view in
house plans is usually called the front elevation (Fig. 136). It shows
the height of the house, the style of windows, the kind of siding
material, and the general shape.

If you stand out at the right side of the house and look directly
at the end of it, you see an end view or right side elevation. If you
stand on the left side and look directly at the end of it, you see
another end view, the left side elevation. If you stand in the rear of
the house and look directly at it, you see a rear view, or rear ele-
vation.

Thus you have established: (1) the front clevation, (2) the right
side elevation, (3) the left side elevation, (4) the rear elevation
(Fig. 136). Sometimes these are expressed in terms of nerth, east,
west, and south clevations. These, of course, are established only
after a definite location for the house has been determined.
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House plans. Ordinary house plans may be grouped as follows:

Plans: Elevations: Details:
Plot plan Front elevation Construction details
Basement plan Right side elevation ~ Cabinet details
First-floor plan Left side elevation Finish details
Second-floor plan Rear elevation Architectural details
Roof plan Sectional elevation Material details

Prans. Plans are views taken in the horizontal plane. For
example, take a large sheet of glass and hold it directly over the top
of the house. By so doing you establish a horizontal plane. If you
look through this glass and draw upon its surface an outline of the
top of the house and roof, you have drawn a top view or an outline
of the roof plan in the horizontal plane.

Floor plans are drawn in the same manner except that they rep-
resent only a cross section of the house and are taken at about 3 ft.
above cach floor level. They are really top views of these cross sec-
tions (Fig. 137).

ELevations. Elevations are views taken in the vertical plane. For
example, stand again directly in front of the house and hold a large
sheet of glass in a vertical position. In doing this you establish a
vertical plane. If you look through the glass and draw upon its
surface an outline of the front of the house, you have drawn an
outline of the front elevation in the vertical plane.

Derans. Details are drawings usually at a larger scale than the
rest of the house, showing such things as construction, finish, and
kinds of material. Figure 136 shows a cornice detail, because it
would be difficult to show this feature in elevations.

SymeoLs. Symbols are representations that have been more or
less standardized to represent various items and methods of con-
struction in their field. House plans, of course, would include sym-
bols from all the divisions of the building trades, such as carpentry,
plumbing, wiring, masonry, and many others. In order to interpret



Blueprints and Specifications 149

3 9'6" 61"t 189" —————o4e— §' >
:r ‘ 4 "o
2 P
© .-"
L L
PILL AUNDRY g

R

- 164

:‘5 UNEX > BASEMENT PLAN

Fig. 137.



150 Carpentry for the Building Trades

—
BATH TVB —
° — ®
—— SsINK
s ——

LAUNDRY TUBS

TOILET LAVATORY
[C—] |
STEAM RADIATOR H ll

@ . HOT AIR REGISTER

WATER
PRAIN H}? EATAER SHOWER RECEPTOR

Ej CEILING OUTLET @ cas ouTLET I SPEAKING TUBE

Q DROP CORD @) POWER OUTLET $ ANNUNCIATOR
‘@‘m:czmcx.z ﬁma BRACKET S PUSH SWITCH

«aﬁamsm RECEPTACLE () GASBRACKET ~ S® THREE WAY SWITCA

S' SINGLE SWITCH S? DOUBLE SWITCH  S* KEY SWITCH
% 20" 0, g

é% E B 7 PO

4 " 9y LYt 4
% o, 5] A . ":'."x'?:

WOOD WOOP CONCRETE TILE  BRICK - STONE
Fig. 138.



Blueprints and Specifications 151

a drawing, one should be able to recognize the symbols found
thereon. Some of the more common symbols are shown in Flgs
138 and 139.

r——l——ﬂ .4'

Ll — ]

DOUBLE HUNG WINDOW IN FRAME WALL

R 7

DOUBLE HUNG WINDOW IN BRICK VENEER WALL

J:rrgu .

OUTSIDE DOOR FRAME IN OUTSIDE FRAME WALL

pu N N

1

Yy

OUTSIDE POOR FRAME IN BRICK VENEER WALL

INSIDE DOOR

BASEMENT SASH IN CONCRETE FOUNDATION
Fixo 1390 -

Dmuensions.  Dimensions are lines, arrows, and figures used to
indicate various sizes, positions, distances, etc., on the plans.

Interpretation. On the following pages will be found a complete
set of plans and specifications for a small frame house. They are as
follows:
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Figure 140. Plot plans and grades
Figure 141. Basement plan

" Figure 142. First-floor plan

Figure 143. Front clevation

Figure 144. North elevation (right side)
Figure 145. South elevation (left side)
Figure 146. West clevation (rear)
Figure 147. Details

From these plans determine the following:

General:
1. What is the type of house?

2. In which direction does it face?
3. How many stories are there?

Plot

Plan:

1. What is the size of the lot?
2. Is the lot level ?

3. How many feet of lawn are there on the north side of the house?

Basement Plan:

1.
. How thick is the foundation?

. What kind of material is used in the foundation wall?
. How many basement windows are there in foundation?
. What is the type of basement windows?

. What size are the basement windows?

. How many pier posts are in the basement?

. What are their size and kind?

. Give the size of the girders.

10.
11.
12.
13.
14.
15.
16.

CONNANWN bW N

What is the foundation size over all?

Give the size of the floor joists.

Is there a coal room?

If so, what is its size?

How many flues are there?

Give their size.

How many floor drains are shown?
By what scale is the plan drawn?



153

Blueprints and Specifications

ob1 S1d

SIoutTI 211 1AVOSYORT \1=.9}-9[e35 gﬂdﬂﬁﬂl‘
......... J8 p2jedo] S7IATT IAVYD ANV NVId 101d 4ONI0ISY dAS0doud
1]
i
| NV1d 1071d
0:92 ! N
o i
™
b
= 19V3V 9 AVMIANYCG
m
ot W
S ]
g 0 TIVM YIANIVLY m
"« l.-l. =
a =
T g
ASNOH M
-~
>
—0:Sl7- s
7vn .
_ N1 107/
5 JN S, .m..mm lllllllllllllll R;lL rll.ouﬁlu_
W0-5L '
0-5¢ \u. NI 43111439 0L —
| SoMu00NOD__ oz R Ty e | i
[ Sy Tt e = IF
V¥9 MM {f————- i 314 ILTUONOD | EE,_
GIHSTIEVISY| WINIVIRM §i__———=-—" ) S,
- s ) T Oﬂ

RTINS 6 2 tssior,01xz B

HOIH SMOI¥E # 40,01




154

1 813

¥od
JINIAISIY d3IS0dOYd

Carpentry for the Building Trades

S10ul][] "3f|lauosyoer FEKILES WAWTIHNIALS AVY SUN ANV 3N
TR pyjw0 NV1d INIW3sve
o g

1
1
1
TIVM ¥INIVITY tH
(R
1
—.0:9 l._ i 1Q
SLIIHS 11VL3d 33§ - >
$3004 FOVHVD x
SINIT 3AVY9 ¥04 ;0-8 ﬂ:oﬂ~.|lmh X v oveu 1T / _0
— - 4 Wm\“ S _soniooaNos I F \ e o
o7 - ~ \ I
+ 1 E]
S e’ @a
$A, “n\hw H 1 O,
> 2 N 1 *
-3 9 A s
® i e YT S 5 o
~ 1NOYI OL BVIY | - S
<. WOY3,10L.9) 0 | ViR AN
R (ks o R !
] o5 »dy
i W00d 1V0d 3 11 Vil e
! o w NES
A ~ = \ 5
1LAHI V0D o = ;
SON1LOOJ = 091012 L
0L NMOd! : =3 M ufo'w %2 =
VA DI 5 I Ul3
| \\‘«W \ mﬁ.-.
| S = - ) gl
lllllllllllllllllll H 1
(hsseesssy =4 |
—.—I lllllllllll T
z'@’ uO-.on i -Ol.Nm
0.2y




155

Blueprints and Specifications

ol 8

S10U1][] 3] IAUOSUOSHE[ =7, 91e58 ANTITS 2V S
............ {© pajedo] NV1d 40014 LS¥ld 3IN3AISTY AISOONd
Sill .99 0
o..ml_ ...N.mmﬂ 09—
o ! ===
T |
05U 35— Z | e T
o9 - 1-12-92:42 ‘wwmmwh =3
O o 3200l <
||||||||||| P+ Hile N Wooy a3¢
v 3
q I
(a]
00 1 823 )
<
0%,

.9:&.,9.:, 2 P N B @
~ NIHLD R 8958 T BN, gL <
3 £9% > I
<, 2 -

A P iy

axe R

© HOY0d dINITUDIS I
S <7 s 02 %0101 i
9.9%.97 _ © WoOY 3¢ “a
...... Hodwamns | L3 e <

| ose h..#.wN.z - |
¥l 092,019
0:U .0-81 - 0-2
W02




b1 g

SI0U1] ] 3] ]1AU0SHR[ J1=.%,-9]e3g WANTIHNTILS AVY SR GNY I

........... 1 pajR0 NOILVAITI LNOYd N

Carpentry for the Building Trades

156

I — uno:N# B — vn__

pR S e 5 T
.m i m m
S e B3 R Lttt .ﬁhhn .“

& |3 ke

59 H

] Il
34V¥9 IA0EY YOrHe B | ¢ ‘o Lnowd

— =l m"m — —
1= =00
[s] o=

= dT19NI1HS




157

Blueprints and Specifications

bh1 811

Stoul[[] "3 [1auosyoe[

J1=2:91838
NOILVATTI HLYON

duxﬁn-:uhmu»%uu SYN ANV YN
JINIAISIY d3S0d0Nd

SON1L00d ILTYINOD AE\\\\\hMW\L.W.monlLM.mrl 1,

ny>|\ﬁ|l|||||||ll...lll\

rr=====
8 ™ SONIL004 OL

1 INKOA TTVM 004

P g

B B o0 = P TR P LT

ToT—a==TT

Lvmanida

e |

i

(Al

“oNIaIS
NI M0l

]

i

<

T

SYINIT AN




Carpentry for the Building Trades

158

‘b1 g

Sioulf ] “al]IA0SyoRr
== je pajeo]

TR
NOLLYATTI HLINOS

JON34ISTA _d3s

T

a9




159

Blueprints and Specifications

‘o1 *S13

SIOUITIT *al11Auosyoe[
llllllllll }e pajedo]

NECACTES
NOILVATTI AVIY

¥04

JON34ISTY A3S0d0dd

Qu—-l g RO .". uuuuu 3
(===
“T _.l _ 14004 LNIWASYY F
NOO— 48 g T
| ' _. O {0
HSO\ m y on .“ ad.smv«o

=n|
|
i

YIWITHNIILS AV SUW ANV AN




Carpentry for the Building Trades

160

b1 Sig

SIouL[1] ‘3| 110uO [

YINIIHNIALS AVH SUN ANV IN

I 0 i | s1iviad IONIAISTA (350d0%d
T YILLAHS 40 STIVI
[ | e
TONVILNT LNO¥A 1 54000 HONTAL
. < = H 1IvLad
4004 40 NV1d .
, \\\\\ ;_l = TINVd
honn oncn
T
v | ITINvd
4l
a
3
Py S | 2ov1d 3wl
11 N TR |
S11vl3d
[
L1 b




Blueprints and Specifications 161

First-floor Plan:

p—t

. How many rooms are shown?

. Name each room and give its size.

. What kind of walls is indicated?

. How many single windows are there?

. How many double windows are there?

How many triple windows are there?

. What is the size of the bathroom window?

. What is the size of the kitchen window?

. What is the size of all other singles?

. What fixtures are found in the bathroom?

. Name the built-in fixtures shown.

. Are there stairs up or down, or both?

. What size treads and risers are shown?

. What type of back porch is shown?

. How many inside doors are needed? Give their size.
. How many exterior doors are nceded? Give their size.
. How many ceiling outlets are shown?

18. How many base receptacles are shown?

O o NV AW

[ N e e el
NN AW N O

Front Elevation:

1. What is the total distance across the front of house?
. How thick is the basement floor?

. What kind of siding is used on the house?

. How many shutters are used?

. What kind of steps is used?

. What kind of roof shingles is used?

. What type of garage doors is used?

8. What is the depth of the basement?

North Elevation:
1. What size rafters are used?
2. The ceiling joists are what size?
3. How wide and how thick are the wall footings?
4. What size of attic window is used?
5. What kind of foundation is used above the grade line?
6. How thick is the garage floor?
7. What kind of flue is shown? How wide is it?

NS WN
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8. Where are soldier courses of brick used?

9. What is the pitch of the roof?

10. How high are the ceilings of the first floor?
11. What is the brick retainer wall for?

12. What is the canopy for?

South Elevation:

1. What is the length of the building on this side?
2. How many basement sash are shown?
3. What size are they?

West Elevation:
1. Over what room is the hip roof used?
2. Give the size of the screen frames used on the back porch.
3. What kind of steps is shown in this elevation?
4. How many risers are shown?
5. How many treads are shown?
Details:
1. What are the sizes of each French door?
2. What are the sizes of each shutter?
3. What is meant by rough opening?
4. Give the width of the mantel.
5. Give the height of the mantel.
6. What is the size of the fireplace opening?

SPECIFICATIONS

Almost all house plans are accompanied by a set of specifications.
These are statements of particulars which tell you what you are
going to receive in materials and workmanship for the construction

of your house.

The following specifications are for the house described in the
accompanying figures and are characteristic of small frame-house

specifications.
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SPECIFICATIONS

For the construction of a house for
NaAME

1. Excavation. The basement is to be staked out and excavated square
and true. Excavation shall be under the entire house as shown on the
plans, and shall include excavation for all footings. All dirt is to be left
on the lot for grading purposes. Contractor is to do all rough grading.
Excavation shall be deep enough to permit 6 ft. and 9 in. from finished
floor to floor joists (see plans).

2. Concrete work. All concrete used in floors, walls, footings, steps,
caps, etc., shall be of a 5-2-1 mixture, properly mixed with a concrete
mixer. All walls shall be properly spaded to make a smooth wall and
surface. All outside basement walls shall be concrete 8 in. thick as shown
on the plans, except for the front wall under the front entrance, which
shall be 12 in. thick as shown on the plans. All footings for piers and
walls shall be 8 in. thick and of size as shown. The basement shall be
concreted over the entire area with 4 in. of concrete. Basement floor shall
be topped with % in. concrete mixture of 2-1 sand and cement, and
finished in good workmanlike manner, properly graded to a cast-iron
drain as shown. All sidewalks shall be of the same construction as the
concrete floor, with steps, etc., as shown on the attached plot plan for
walks. Back steps and front steps shall be of the same construction as the
basement walls and floors. The front steps shall be of concrete of straight
steps as shown on plans. All sills are to be bolted down to foundation
walls with % by 8-in. bolts. A concrete driveway shall be built from the
garage to a distance of 44 ft. from same, be 12 ft. wide, and located as
shown on the plot plan. This shall include a culvert to be built at the
street and located properly for correct drainage. The garage floor and the
driveway shall be reinforced with a good grade of heavy reinforcing
mesh. Also proper expansion joints shall be located at intervals of about
15 ft. All driveway and walks shall be laid over at least 3 in. of cinders
or other approved base as required by the Federal Housing Adminis-
tration. Forms shall be provided on both sides of concrete foundation
walls, except where soil conditions are such that exterior forms can be
omitted without impairing the strength of the concrete or the minimum
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thickness of the wall. A splash wall shall be built around the shower room,
except at the doorway and back wall, 12 in. high and 6 in. thick.

All aggregate shall be of a good grade of clean washed sand and gravel.

The contractor shall furnish all material for the construction of neces-
sary forms, runways, etc.

3. Brickwork. All brickwork shall be as shown on the plans. A base
figure of $35 per thousand shall be used on all face brick, and a base
figure of $20 per thousand shall be used on all common brick. This will
permit the use of good, sound, used common brick.

All brick below the grade line shall be laid up in portland cement
mortar mixed according to FHA requirements. All brickwork shall be
started on concrete footings or walls as shown on the plans. All brick above
the grade and not exposed to earth shall be laid up in colored mortar,
not natural, except that used in the construction of the flue and other
parts not exposed to view. The retainer wall shall be approximately 13 in.
thick and well anchored with iron rods of sufficient size to hold wall in
place.

4. Flue. The flue shall be laid up from the flue footings of common
bricks, except that part which is exposed to view above the roof. This
shall be of face brick, the same as used for foundation walls and retainer
walls and also laid in white mortar. The common bricks will be laid in
common mortar. The entire flues shall be lined with flue liners through-
out, with exposed portions at top of flue as shown on the plans. There
shall be a clean-out door from ashpit opening into the garage, and one
from the furnace flue opening into the garage.

5. Fireplace. The fireplace shall be built as shown on the plans, with
mantel of face brick same as foundation and laid up in white mortar.
Same to have ash dump and damper of good quality and proper size.
The hearth to be of brick laid over concrete. The hearth brick to be
selected by the owner.

6. Framework. All first-floor joists to be No. 1 grade yellow pine,
2 by 10, and spaced 16 in. O.C,, and propcrly bridged and nailed to joists
at each end. All second-floor and ceiling joists to be No. 1 grade yellow
pine 2 by 8, spaccd 16 in. O.C,, and bridged if attic is to be floored and
used as habitable.

All rafters shall be No. 1 yellow pine, 2 by 6, spaced 16 in. O.C. All
rafters shall be reasonably straight, and every second one shall be tied
with collar beams, size 1 by 6 as shown on plans.
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All studding shall be No. 1 yellow pine 2 by 4, spaced 16 in. O.C.,
with all partition posts of three timber strength, a single plate at the
bottom and a double plate at the top, of each wall. All boxing and sheath-
ing and subfloors shall be No. 1 common grade yellow pine, 1 by 10, and
shall have three nails for each timber.

Subflooring on first floor shall be laid diagonally, and all joints made
over joists. There shall be placed grounds for all inside finish.

7. Floors. There shall be hardwood floors throughout the entire first
floor. Same shall be 1% 6- by 2Y4- in. clear red, short lengths, properly
laid and sanded to receive finish.

Between rough floors and finish floors there shall be placed a layer of
asphalt-saturated waterproof building paper. All outside walls shall be
covered with asphalt-saturated waterproof building paper between the
boxing and the brick. Place shelves for fruit in basement as shown on the
plans.

8. Roofing. The sheathing boards shall be laid tight, and the roof
covered with a good grade of plain color slate-surfaced asphalt shingle,
12Y% by 36. Three-in-one shingles to be laid over a good grade of heavy
felt No. 15 paper. Color of shingles to be selected by the owner.

9. Millwork and trim. All millwork shall consist of the following:

1 set of cabinets in the kitchen as shown on the plans and designed
by the owner

1 built-in china closet

1 built-in bookcase

1 telephone shelf and box for book and bells

1 window seat

1 front-door entrance (for brick veneer)

1 ironing board

1 fireplace mantel

6 shutters for front as shown on plans.

All windows shall be properly fitted and adjusted for easy operation.
All windows shall be of sizes as specified on plans and shall be primed
when set. Same to be good grade white pine. All window frames shall
be of a good grade white pine of sizes specified on the plans and primed
when set.

All basement sash shall be of steel frames, 10 by 16, and fitted with
three lights, installed as shown on the plans.
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All outside trim shall be of good grade white pine. The outside front
door shall be of good quality white pine 134 in. thick and of similar
design to that shown on the plans. The grade entrance door at the garage
shall be of same quality and of design as shown. The garage door shall
be the overhead type with upper glass 6 light each of design as shown
on plans. (Solid, not folding.)

All inside doors shall be of single-panel fir with white pine stiles and
rails, 13§ in. thick. All inside woodwork shall be of good grade yellow
pine trim of design similar to B. W, 3442 C and J. Back band and trim
base to be 1 by 6 in. with no molding. Bathroom to have a dado 1 in.
wide around, 4 ft. high.

The stairway to the attic shall be built in only in the rough, with open
treads and risers. The landing at the foot of the stairs shall be equipped
with shelf and hook strip for use also as a clothes closet.

An area of about 10 by 20 ft. of attic space shall be floored with com-
mon 1 by 10 at the head of the stairs for storage space. Stairway to the
basement shall be as shown on the plans, with a handrail down one side.

There shall be one recessed yellow pine telephone cabinet installed
where owner directs as above mentioned.

There shall be installed one medicine cabinet in the bathroom, same to
be supplied by the contractor.

10. Coalbin. A coalbin shall be built in the basement as shown on the
plans of 1 by 10 shiplap extending from the floor to the ceiling. The coal-
bin door shall be about 24 in. wide. A heavy steel coal-chute door shall be
installed in the basement wall as shown in the basement plan.

11. Shower enclosure. A shower enclosure shall be built in the base-
ment as shown on the plans, type of wall material to be selected by the
owner.

12. Hardware. All rough hardware shall be furnished by the con-
tractor. For all finish hardware such as locks, hinges, knockers, etc.,, a
base figure of $70 shall be used. There shall be installed for each door a
bumper and stop; and for all windows, locks, and lifts. All hardware to
be a lemon brass finish—such as, locks, half-surface hinges, etc.

13. Plastering. Lath and plaster on the entire interior including all
closets, stairways, etc. All walls adjacent to unheated spaces shall be’ cov-
ered with celotex lath, and all walls and ceilings adjacent to heated spaces
shall be covered with rock lath.
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All door openings and bases shall be properly grounded. All inside
corners of rooms shall be stripped with metal corner lath, and all outside
corners and edges in rooms shall be stripped with metal corner bead.

All plaster shall be Acme or equal, properly mixed and applied. The
finish coat shall be white coat. The bathroom shall be plastered with
Keen’s cement up to the dado, 4 ft. high, and marked off in tile effect.
The rest of the bathroom to be finished in white coat.

14. Painting. All outside woodwork, downfalls, metal work, gutter-
ing, inside of garage doors, etc., screens for back porch, and all window
screens to receive three coats of pure Dutch Boy lead and oil paint.

All metal work to receive priming coat of red lead metal paint and two
coats of white lead paint.

All outside colors to be selected by the owner.

All weatherboarding shall have one priming coat of white lead and oil
paint on the back side before being nailed in place.

All window glass to be left clean and free from paint by painter.

15. Painting inside. All inside woodwork to be finished in walnut
stain and varnished, and shall consist of the following: 1 coat stain, 1 coat
white shellac, and 2 coats varnish, each coat to be rubbed down before
succeeding coat is applied.

16. Floors. All hardwood floors to be completely finished ready for
use as follows: 1 coat of light natural-wood filler, 2 coats of white shellac,
each coat cut 50-50 shellac and solax, and each coat rubbed down with
steel wool, and two coats of floor wax applied and each coat polished.

All the above work to be done in a good workmanlike manner by a
workman of the trade.

17. Screens. There shall be made and installed screens for all outside
windows, including all basement screens and back porch screens. Same to
be covered with No. 16 mesh galvanized screen wire. All screen frames
shall be constructed of white pine 134 in. thick with metal corner fasteners.
At the front and rear entrance there shall be installed a combination sum-
mer and winter screen door. (Removable screen and glass panels.) Back
porch to receive ordinary light-frame screen door.

18. Guttering. Provide 5-in. eaves troughs and 4-in. corrugated down-
falls or conductor pipes with all necessary hooks, hangers, elbows, shoes,
outlets, etc., all to be of good grade, 26-gauge galvanized metal, with
copper strainers at every outlet. All to be properly formed, soldered, and
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installed complete to take care of the water from the entire house and
porch.

19. Wiring. The house shall be completely wired as shown on the
plans. All ceiling outlets shall be on single wall switches, except two
basement outlets which shall be three ways as shown on the plans. One
switch for this three way will be at the head of the basement stairs, and
the other at the grade entrance door inside. There shall be one outlet in
the attic near the head of the stairs with a switch at the foot of the stairs.
There shall be one outlet, ceiling at the foot of the stairs, pull-chain type.
There shall be one outlet at front entrance outside and one similar at
grade entrance outside. Each bedroom shall have one ceiling outlet and
two base receptacles. The bathroom shall have one ceiling outlet, two
wall outlets, and one base receptacle. First floor shall have one ceiling
outlet. The living room shall have four base receptacles only. The dining
room shall have one ceiling outlet and two base receptacles. The kitchen
shall have two ceiling outlets and three base receptacles. Each closet in
each bedroom shall have one pull-chain ceiling outlet. The basement shall
have four outlets, one of which is on a three way, above-mentioned. The
back porch is to have one ceiling outlet and one base receptacle.

All wiring shall be done in B.X., according to local building code stand-
ards and FHA requirements. All switches shall be the tumbler type with
bakelite plates.

The electrical contractor will furnish all fixtures and hang the same
ready for use. A base figure of $65 will be used to furnish fixtures, the
owner to select same.

20. Heating. There shall be installed in the basement one 26-in. steel
furnace, hot air, complete and ready for use. The furnace shall be of good
quality, heavyweight steel, installed with proper hot-air capacity and
proper cold-air capacity with all necessary heat pipes, etc., to ensure a
good firstclass job in every respect and ready for use. Furnace to be fully
equipped with blower unit for forced air and filters.

Cold- and hot-air registers to have finish selected by owner. All registers
to be of the wall type. All heat and cold-air pipes to be the square type.

There shall be installed one heat pipe to the shower room. Therc. shall
be installed two heat pipes to the attic; same not to be connected to
furnace at present, but proper space for same to be left on furnace hood
for future use.
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All equipment to be new and of standard stock and shall be installed
by workmen of the furnace trade. The heating system shall be of such
capacity that under normal conditions and normal operations it will pro-
duce and maintain a temperature of not less than 75 degrees in habitable
rooms, with outside temperature at zero.

21. Plumbing. The plumbing shall consist of the following: There
shall be installed in the kitchen under the double windows one double
drain sink, style and size to be selected by the owner. Install in the bath-
room one built-in tub, one lavatory basin, and one stool. Install in the
basement in the shower room one lavatory basin and one stool.

All of the above to be fitted with chromium-plated fittings properly
fitted and adjusted. The above fittings and fixtures shall be selected by
the owner, and a base figure of $100 shall be allowed. All of the above
shall be properly installed and connected to both hot and cold water and
necessary drains to sewers. Also install in the basement one faucet for
hot and one faucet for cold water. There shall be installed in the base-
ment a 30-gal. range boiler with coil in furnace connected with hot- and
cold-water lines, to gas heater, and to a coal heater ready for use.

All soil and vent pipes to be 4-in. cast iron and to extend 5 ft. outside
the foundation walls. Soil pipe to connect to 6-in. bell tile, tile to run for a
distance of 15 ft. from house and to connect to a septic tank. There shall
be a 4-in. tile leading from septic tank to a distance of 75 ft. and shall
empty into a gravel pit.

All plumbing connections to be made to this disposal complete and
ready for use. Cast-iron floor drains in basement shall be installed and
proper connections made for same. Install one sill cock on outside founda-
tion on east side of house.

The plumber shall make all city water connections, furnish water meter
and necessary shut-off valves inside and out of foundation, secure all
permits, etc., of every nature to make a complete and satisfactory job of
plumbing ready for use by the owner.

22. General. ‘These plans and specifications are to be considered as one
and are to be used as such. Items in specifications are to be followed re-
gardless or not of their appearance in plans. Items on plans are to be
followed regardless or not of their appearance in specifications.

Complete agreements should be made between owner, contractor, archi-
tect, and subcontractors, as to kinds, quality, prices, etc., on any changes
that are to be made after a contract has been once made.
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The contractor shall take all necessary precaution to protect the build-
ing, plaster, etc., by closing the windows and openings at night or other
times when necessary.

All work shall be done in a first-class manner, straight, plumb, true,
level, and square.

23. Insurance. The contractor shall carry compensation insurance as
specified in the Workmen’s Compensation Act for the stateof . .. .....
(or in states where this is a law).

The owner shall carry complete and sufficient amount of windstorm,
cyclone, tornado, hail, water, and fire insurance throughout the construc-
tion of the building to cover any loss by such incurred during the con-
struction.

24. Bids. The owner reserves the right to accept or reject any or all

bids.
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PROJECTS, QUESTIONS, AND
PROBLEMS

SUGGESTED PROJECTS

Many of the operations listed above cannot be taught successfully
except on an actual building project. For this reason special effort
should be exerted to secure this type of work for the building trades
classes. Each boy should have a year’s experience on a building if
possible.

However, many of the above operations can be taught without
a house or any building to construct. Following are a few suggested
methods and projects for doing this:

1. The laying out and cutting of rafters can be taught on short
pieces of 2 by 4’s. The lines can be planed off later, and the same
pieces used over again.

2. Framework may be taught by constructing small-scale frames
from stock that has been scaled down to ¥4 or 14 in. in size.

3. Window and door frames may be made to scale and taken
apart to be used again.

4. Repair work on small buildings and garages also offers an op-

portunity for teaching the above operations.
171
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5. Much valuable information can be gained from observation.
Visit a house under construction and observe the actual work in
progress.

6. Building projects such as the following will aid in teaching
technical information, tool processes, and simple forms of construc-
tion not generally found in frame construction:

Sawhorses

. Trellises
Workbenches

. Hog feeders
Hog houses
Flower boxes

. Fences

. Gates

Garden furniture
Window screens
. Door screens
Repair work

TN AT M0y TR R D ™R

However, such work as plumbing a wall, bracing a house frame,
setting window frames, door frames, and jambs, or fitting window
sash can be taught only on an actual construction job.

QUESTIONS AND PROBLEMS

1. What tools are necessary for the building trades students to have and
to use?

2. Name six common joints used in framing today.

3. Name three general types of framing and list their characteristics.

4. What are wall footings?

5. How is the length of a bearing post determined?

6. What is the purpose of foundation sills?

7. How are built-up girders generally made? .

8. Describe the purpose of floor joists. How are they spaced?

9. Where are joist headers used?

10. What is a trimmer and where is it used?
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30.
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Why are ceiling joists usually placed 16 in. on center?

Give five purposes of subflooring.

In what type of construction are floor plates used?

Where are double wall plates used?

What are studs and where are they used?

Show with a sketch how corner posts are made up.

Where are window headers used?

Why is it necessary to truss over wide openings?

What are the common sizes of wall sheathing?

Why is building paper so essential to good building?

Give the names of four kinds of felt and their weights.

What are rafters?

What determines the size of rafters?

How are rafters generally spaced?

What is meant by the term “rafter thrust”?

What are the four types of roof framing?

What is meant by the following terms: span, run, rise, pitch?
Give the rule for finding the rise of a roof.

Give the rule for finding the pitch of a roof.

List the principal roof pitches.

What does “length per foot of run” mean?

Give the rule for finding the number of inches rise per foot of run
Name four kinds of rafters.

Describe the following terms: top cut, seat cut, length of rafter.
How do you find the length of a common rafter?

Lay out and cut a given top and bottom cut.

Why is it necessary to deduct for the ridge?

Describe the method for finding the length of hip and valley rafters.
How are side cuts obtained?

What are jack rafters?

Describe the methods used for finding the length of jacks.

How do you find the side cuts for jacks?

What is the length of a common rafter whose span is 24 ft., rise 8 ft.,

pitch %4?

4.
45.
46.
47.

What is the length of a common rafter, span 24 ft., rise 12 ft.?
What is the length of a common rafter, span 20 ft., pitch %?
What is the length of a common rafter, run 12 ft, rise 8 ft.?

What is the length of a hip rafter, span 24 ft,, rise 12 ft., pitch 3%?
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48. What is the length of a hip rafter, run 14 ft., pitch %?

49. What is the length of a first jack on a roof, span 24 ft., pitch %?

50. What is the length of the second jack? The length of the third and
the fourth?

51. How many common, how many hip, how many jack rafters are
needed for a building with a hip roof, size of building 16 ft. wide, 24 ft.
long? Give the length of each rafter.

52. What is the purpose of wood shingles?

53. In what sizes are wood shingles manufactured?

54. Name three kinds of roof shingles and give their sizes.

55. Describe the correct method for laying on roll roofing.

56. What is meant by the term “square of roofing”?

57. How is the amount of roofing determined for a shed-type roof?

58. How is the amount of roofing determined for a gable roof ?

59. How is the amount determined for a hip roof?

60. How many squares of shingles will be needed for a shed roof, run
12 ft., length of building 20 ft., and pitch %?

61. Where are wall shingles used?

62. Name three kinds of wall shingles.

63. Name two general kinds of wall siding.

64. What are corner boards?

65. What are metal siding corners?

66. For what purpose are plaster grounds used?

67. Why is it necessary to mark stud positions before plastering?

68. Name three general kinds of laths.

69. Where is corner bead used? Give its purposes.

70. What do we mean by “inside finish”?

71. Name seven kinds of inside finish.

72. How is flooring classified?

73. What is meant by the term “quartersawed lumber”?

74. What is meant by the term “slash-sawed lumber”?

75. Name the parts of the cornices.

76. Name the parts of a house that usually make up the “outside finish.”

77. What are stairs?

78. What is meant by “treads” and “risers”? '

79. Give the first steps used in constructing any stairs.

80. How do we determine the number of treads and risers needed?

81. Where are dormer windows used?
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82. What are check rail windows?

83. How are sash classified?

84. How should window sash be fitted?

85. Describe the three grades of window glass.

86. How is glass manufactured?

87. Give the correct procedure for glazing a glass.

88. What is putty? How is it made?

89. Describe five general types of doors.

90. In what manner are doors graded?

91. Give the eight steps used in fitting a door.

92. Describe how to hang and hinge a door.

93. What is the purpose of insulation?

94. How may heat losses be prevented?

95. List as many different kinds of insulation as you can.

96. Describe yard lumber.

97. List the common defects and blemishes usually found in wood.

98. What is meant by the following terms: board feet, linear feet, rough
stock, dressed lumber, S. 2 S., S. 4 S, surfaced, jointed lumber, lumber,
timber, planks, boards, strips, scantlings, and standard lengths?

99. Give the rule for finding the number of board feet in a piece.

100. How many board feet of lumber in a piece, 1 in. thick, 12 in. wide,
and 5 ft. long?

101. How many board feet in a piece, 132 in. thick, 11 in. wide, and
16 ft. long?

102. A piece 10 ft. long, 2 in. thick, and 11 in. wide contains how many
board feet of lumber?

103. How many board feet in a piece 2 in. thick, 8 in. wide, and 14 ft.
long?

104. How many board feet of lumber in the following: 124 pieces, 2 in.
thick, 10 in. wide, and 16 ft. long.

105. Name two types of scaffolds.

106. Describe the essentials of good scaffolding.

107. Describe suspended scaffolds.

108. Describe fixed scaffolds.

109. Describe horse scaffolds.

110. Where are rolling scaffolds used?

111. What are safety laws?
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112. List 10 safety precautions that all carpenters should employ at all
times.

113. Why is it so essential to be able to read blueprints?

114. What are views?

115. How is a view obtained?

116. What is meant by a front view?

117. What are elevations on a house plan?

118. How are elevations obtained?

119. What is the difference between a plan and an elevation?

120. Name the three general groups into which house plans may be
divided.

121. What is the purpose of a plot plan?

122. Why is a roof or framing plan necessary?

123. Details serve what purpose in a set of house plans?

124. What is meant by cabinet details?

125. Why are symbols necessary in a set of house plans? :

126. Indicate with a sketch the symbols for the following: wood, con-
crete, tile, brick, stone, earth.

127. What are the dimensions on a set of plans?
" 128. What are specifications and for what purpose are they?

129. What are the advantages to the contractor in using specifications?

130. What are the advantages to the home builder?



LIST OF VISUAL AIDS

The following list of visual aids may be used to supplement some of
the material in this book. It is suggested that each film and filmstrip be
previewed before using as some may contain information that is too ele-
mentary while others may be too advanced.

These films and filmstrips may be obtained from the producer or dis-
tributor listed with each title. (The addresses of these producers and
distributors are given at the end of this listing.) In many cases these
films can be obtained from your local film library or local film distributor;
also, many universities have large film libraries from which films can be
borrowed.

The running time (min), whether it is silent (si) or sound (sd), mo-
tion picture (MP) or filmstrip (FS) are listed with each title. All those
not listed as color (C) are black and white. All of the motion pictures
are 16mm; filmstrips are 35mm.

All of the U. S. Office of Education motion pictures have coordinated
silent filmstrips and instructor’s manuals. In many cases other films also
have instructor’s manuals.

Each film has been listed only once in connection with the section to
which it is most applicable. However, many of the films can be used
advantageously in connection with other sections.

. 1. FRAMING

Woobpworkine TooLs ANp MacHines (JH 14FS). Describes the vari-
ous types of woodworking tools and machines.

ABC or Hanp Toors (GM 40min sd C MP). Shows proper use of
simple tools.

Sare Use or Toors (Coronet 6min sd C MP). Shows the safe use of
177
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such simple tools as scissors, knives, hammers, saws, files, clamps, and
other small tools.

Use anp Care or Hanp Fires (JH 20min sd MP). Depicts types and
parts, correct positions, and movements.

Hanp Sawine (JH 20 min sd MP). Presents the fundamentals of
handling hand saws and choosing the right saw for the job.

CuiseLs (Plomb 12min sd MP). Depicts uses and care.

Hacksaws (Plomb 18min sd MP). Describes proper selection of
blades for various metals and correct methods of use.

PLiers anD Screwpriver (Plomb 17min sd MP). Shows the rules to
be followed when using these tools.

Punches, Drirrs anp Bars (Plomb 14min sd MP). Portrays types and
sizes for particular jobs and correct handling.

WreNncHEs (Plomb 20min sd MP). Depicts proper use of flat and
socket wrenches, including attachments.

3. ROOFING AND SIDING

Racs To Roors (Iowa 30min si MP). The story of asphalt shingles.

Roors (Rubberoid 35min sd C MP). A history of the invention of
asphalt, ready-to-lay roofing; process of manufacturing asphalt shingles
and roofings; demonstrates asphalt roofing products.

5. FINISH—TRIM, WINDOWS AND DOORS

THe Tree or Lire (USDA 20min sd MP). Describes the importance
of forests in our national life and the achievements of the Forest Service.

Trees aND Men (Association 40min sd MP). Describes lumbering
and mill operations.

Trees AN Homes (Weyerhauser 33min sd C MP). Shows logging
and mill operations.

Prywoop, THE MiracLe Woop (Douglas 35min sd MP). Portrays the
uses of the material in industry with the story of its manufacture.

MiracLe 1N Woop (Douglas 35min sd C MP). Shows the making of
plywood; the giant peeler logs; blocks peeled into veneer and veneer
into plywood.
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AmericaN WaLnur (American Walnut 22min sd C MP). Describes
the manufacture of solid and veneer construction; the making of ply-
wood; how figured paneled surfaces are produced.

RoMmaNcE oF Manocany (Mahogany 45min si MP). Describes the
making of mahogany lumber and veneers from the felling of trees in
the tropical jungles to the factory.

How o Finisu PLywoop (Douglas 22min sd C MP). Depicts finish-
ing of plywood, painting, staining, and enameling.

Doorway To Hapeiness (FDI 30min sd C MP). Gives a brief logging
scene, a complete description of the manufacture of doors and millwork;
shows how doors should be used and cared for in homes.

FasricatiNg THE WESTERN PiNes (Western Pine 30min sd MP). Pre-
sents logging methods, sawmill operation, fabrication and installation of
sash, doors, frames, etc.

6. GLASS—GLAZING—INSULATION

Making Grass (United 15min si MP). Describes the process from
the furnace to the finished object.

Sarery Grass (USBM 30min si MP). Tells the story of safety glass
from the preparation of raw materials to the finished product.

THe Story oF Rock WooL Hoae Insuration (Johns-Manville 25min
sd MP). Shows the manufacture and use of this type of insulation.

7. LUMBER—GRADING AND MEASURING

FeLLing Forest Giants (Vesco 15min si MP). Shows lumbering in
the Carolinas and the Northwest; various methods of handling.

LumseriNG IN THE Paciric NortHwEsT (EBF 15min si MP). Describes
lumbering from ‘the laying of the railroad to the shipping of the lumber.

Lumserine 1N Britisu CoLumsia (Illinois 15min si MP). Shows lum-
bering operations from the felling of the giant trees to the exporting of
the finished product.

Repwoop Saca (Haselton 14min si MP). Shows the redwood lumber
industry of northern California, the cutting, loading, transporting, mill
sawing, and finishing operations.
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8. SCAFFOLDS AND SAFETY MEASURES

Sarery IN THE SHop (USOE 12min sd MP). Dramatizes typical shop
accidents; shows how poor supervision or inadequate training may be
the real cause behind these accidents; emphasizes the supervisor’s re-
sponsibility in teaching and maintaining safe practices in the shop.

9. BLUEPRINTS AND SPECIFICATIONS

Beninp THE SHop Drawing (Illinois 20min sd MP). Describes method
of making drawings and blueprints.

BuiLping A Home with WEesTERN Pines (Western Pine 30min sd MP).
Portrays the step-by-step building of a house.

Home BuiLpers At Work (Purinton 45min si MP). Pictures the
building of a home from the planning and blueprint stage to its occupa-
tion; depicts various trades involved in its construction.

GENERAL

Carrentry (SVE FS).

CasiNer Maxking (SVE FS).

Tue Woopworker (VGF 1lmin sd MP). Describes all phases of the
woodworking field; shows how student can prepare himself.

Txe Bumoers (EBF 20min sd MP). Shows the tonstruction of a
skyscraper, the work of draftsmen, wreckers, excavators, steel workers,
laying of concrete floors, bricklaying and marble work, plumbers, terra
cotta and tile setters, plasterers, roofers, painters, and the men who install
elevators.

Manvuracrure or Wire Propucrs (Illinois 15min si MP). Shows the
processes involved in making wire from raw materials to all sorts of
finished wire products.

SteeL: Wire ano Wire Propucrs (Illinois 15min si MP). Describes
the step-by-step process of making wire products from steel.

Furnrture CrarrsmMeN (EBF 1lmin sd MP). Shows pattern making,
sawing, power planing, joining, etc,, to finishing stages in close-up de-
tail; interrelation of hand and machine-tool operation.

Furnrrure Making (EBF 15min si MP). Contrasts important period
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styles of the past with styles of today; master craftsmen at work; modern
methods in machine production.

MasterpiEcEs IN MaHOGANY (Mahogany 30min si MP). Tells the
story of the reproduction of a fine eighteenth-century mahogany table;
describes the procedure from the design to the final finishing steps.

BeveLinG, MiTeriNG, RaBBETING, AND Dapoing (USOE 19min sd MP).
Shows how to cut a bevel with tilted fence; set a miter gauge; use a
stop block in mitering; set the fence and blade for cutting rabbets; and
install and use a dado head.

Curring TenNons anND SEGMENTs (USOE 15min sd MP). Shows how
to lay out and cut a tenon; prepare a jig to trim and miter segments;
and guide the jig, using a sliding miter gauge.

PLanine RoucH Surraces To Dimensions (USOE 17min sd MP).
Shows how to adjust the table for desired thickness; set feed rolls for
proper speed; feed with the grain; and surface short pieces and glued
stock.

Rirring anp Crosscutrring (USOE 19min sd MP). Shows how
each working part of the variety saw functions; check saw blades; set
the fence; change saw blades; use a cutoff gauge; and use a hinged block
in crosscutting.

SOURCES OF FILMS LISTED ABOVE

American Walnut Mfgrs. Assn,, 616 S. Michigan Blvd., Chicago 5.

Association Films, YMCA Motion Picture Bureau, 347 Madison Ave.,
New"*York 17.

Castle Films, 30 Rockefeller Plaza, New York 20.

Coronet Instructional Films, 919 N. Michigan Ave., Chicago 11.

Douglas Fir Plywood Assn., 301 Tacoma Bldg., Tacoma 2, Wash.

EBF—Encyclopaedia Britannica Films, Inc., 20 N. Wacker Dr., Chicago 6.

FDI—Fir Door Institute. Tacoma Bldg., Tacoma 2. Wash.

GM—General Motors Corp., Dept. of Public Relations, 1775 Broadway,
New York 19.

Haselton, Guy D., 7936 Santa Monica Blvd., Hollywood 46, Calif.

Illinois, University of, Visual Aids Service, Champaign, IIl.

Iowa State College, Visual Instruction Service, Ames, Iowa.

JH—Jam Handy Organization, 2900 E. Grand Blvd., Detroit 11, Mich.



182 Carpentry for the Building Trades

Johns-Manville, 22 E. 40th St., New York 16.

Mahogany Assn., Inc., 75 E. Wacker Dr., Chicago 1.

Plomb Tool Co., 2209 Santa Fe Ave., Los Angeles 54, Calif.

Purinton Films, 4404—42nd St., San Diego 5, Calif.

Rubberoid Co., 500 Fifth Ave., New York 18.

SVE—Society for Visual Education, 100 E. Ohio St., Chicago 11.

USBM—U. S. Bureau of Mines Experiment Station, 4800 Forbes St.,
Pittsburgh 13, Pa.

USDA—U. S. Dept. of Agriculture, Motion Picture Dept., Washington
25, D. C.

USOE—U. 8. Office of Education (Obtainable from Castle Films).

United World Films, Inc., 1250 Sixth Ave., New York 20.

Vesco Film Library, Audio-visual Corp., 116 Newbury St., Boston 16,
Mass.

VGF—Vocational Guidance Films, 2708 Beaver Ave., Des Moines 10,
Iowa.

Western Pine Assn., Yeon Bldg., Portland 4, Oreg.

Weyerhauser Sales Co., First National Bank Bldg., St. Paul 1, Minn.



Anchor bolts, 12

Arches, metal, 87

Asphalt shingles, 69
construction, 69
how to apply, 69
roof, 69
wall, 69

Attic insulation, 116
advantages of, 117
installation, 118
types, 118
ventilation, 119
ventilators, 120

B

Balloon framing, 3-5

Base grounds, 76

Baseboards, 89
sizes, 89

Bearing posts, 9-14
construction, 10
definition, 9
footings, 14
length, 10
purpose, 9
size, 9
spacing, 9

Blueprints, 145
details, 148
clevations, 148
interpretation, 151
plans, 148

INDEX

Blueprints, symbols, 148
views, 146

Board feet, 123
how to find, 125

Boards, 124

Box sill, 14

Braced framing, 3-5

Bridging, 19
construction, 19
definition, 19
how to install, 19
purpose, 19
spacing, 19

Built-up girders, 14

C

Cancellation method, 125
Casings, window, 88-89
application of, 88-89
sizes, 88-89
Ceiling joists, 17-19
construction, 17
definition, 17
purpose, 17
size, 17
spacing, 17
Collar beams, 57
description, 57
length, 57
sizes, 57
where used, 57
Coped joints, 91
cutting, 91
nailing, 91
183
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Corner bead, 80
application, 81
kinds, 81
sizes, 81

Corner lath, 80
application, 81
kinds, 81
sizes, 81

Cornices, 98
box, 99
crown-frieze, 99
kinds, 99
open, 99
sizes, 99

Cuts, side for rafters, 48

D

Doors, 109
grades, 110
how to fit and hang, 110
how to hinge, 111
kinds, 109
sizes, 109
trim, 86

Dormers, 100
construction, 100
flat-top, 100
gable, 100
hip, 100
sizes, 100

E
Elevations, 148
Estimating, 74
flooring, 94
roofing, 64
siding, 74
F

Finish trim, 83
baseboard, 83

Finish trim, built-in work, 84

cabinets, 83
doors,- 83
jambs, 83
window, 83
Flashing, 66
chimneys, 66
dormers, 66
how to flash gutters, 67
porches, 66
roofs, 66
valleys, 66
walls, 66
Floor joists, 14
Flooring, 92
estimating, 94
grades, 94
hardwood, 93
how to lay, 94-95
kinds, 93
plain-sawed, 93
quarter-sawed, 93
softwood, 93
table, 95
thickness, 95
wood block, 92
Footings, 8-14
definition, 8
depth, 8
purpose, 8
size, 8
spacing, 8
Foundation sills, 11
anchors, 12
definition, 11
purpose, 11
sizes, 11
walls, 11
Frames, window, 100
construction, 100
kinds, 100
purposes, 101
rough openings, 102
sizes, 102



G

Gable roof, 40-42
Girders, 12-17
for balloon framing, 16
built-up, 14
definition, 12
purpose, 12
spacing, 12
spans, 13
for western framing, 16
Glass, 112
double-strength, 113
manufacture, 114
plate, 113
qualities, 113
single, 113
sizes, 113
Glazing, 114
Grounds, plaster, 75
base, 76
door, 76
miscellaneous, 77
window, 76
Gypsum lath, 78
application, 78
definition, 78
purpose, 78
size, 78
spacing, 80

H

Hardwood flooring, 92-95
estimating, 94
how to lay, 94-95
sizes, 94
table, 95

Headers, 17
door, 27-28
joists, 17

Hinges, door, 112

Hip rafters, 51

Hip roof, 40
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Inside finish, 83
Insuladon, 115
Interpretation of drawings, 151

Jambs, 84

how to make and sc.t, 85
Joints, 2
Joists, ceiling, 17

floor, 13-17

headers, 15

Lath, 77-81
corner, 8081
gypsum, 78
metal, 77
wood, 77
Lean-to roof, 40
Ledger strips, 14-16
Length per foot of run, 45
Locks, door, 112
Louvers, 119-120
Lumber, 121
blemishes, 121
classification, 121
defects, 121
sizes, 124
table, 122
terms, 124

M

Manufacture of glass, 114
Measuring line, 48
Metal arches, 81
Metal lath, 77
Mold, base, 90
cuts, 90
size, 90
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N

Nails, 95
Nosing, stair, 9697

o
Openings, rough, 102

P

Papers, 33
building, 33
definition, 33
how to apply, 34
purpose, 34
spacing, 34
table, 35
where to use, 33

Pitches, roof, 4344

Planks, 125

Plans, 148

Plaster grounds, 75
base, 76
doors, 76
jambs, 76
windows, 76

Plate glass, 113

Plates, top, 23

Rafters, 38-55
clear spans, 38
cuts and terms, 46
jacks, 55
kinds, 46

length of common rafter, to find, 50
length per foot of run, 45

length of hip or valley, to find, 53
length of jacks, to find, 55

measuring line, 46
notching, 40
pitch, 43
purposes, 39

Rafters, rise, 42
run, 42
rule for pitch, 43
seat cuts, 46
side cuts, 46
span, 42
table, 49
terms, 42
thrust, 40
top and bottom cuts, 46
use with ridge, 40
Ridgeboard, 40
Risers, stair, 96-97
Rock wool, 116
Roof cornice, 99
box, 99
construction, 99
crown and frieze, 99
open, 99
Roofing, 60
asbestos, 60
composition, 61
estimating, 64
how to apply, 62
imitation shingles, 63
roll, 62-63
slate surface, 60
strip, 63
Roofs, 40
gable, 40
and valley, 41
lean-to, 40
rise, 42
run, 42
sheathing, 31
Rough openings, 102
Rules for builders, 142
Run, stair, 96-97

S

Safety measures, 140
general practice, 142
rules for builders, 142
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Sash, window, 104 Softwood flooring, 94
definition, 104 data, 95
how to fit and hang, 108 estimating, 94
sizes, 104 how to apply, 94
types, 105 Sole plates, 22
Scaffolds, 127 construction, 22
how to build, 129-139 definition, 22
types, 129-139 purpose, 22
Scantlings, 125 size, 22
Sheathing, 30-31 Specifications, 162-163
definition, 31 Stairs and steps, 96
diagonal, 31 cuts, 98
how to apply, 31 how to find number of, 96
purpose, 31 risers, 96
roof, 31 stringers, 96
sizes, 31 treads, 96
spacing, 31 Studs, wall, corner, 77
wall, 30 cripple, 24
Shingles, 60-69 definition, 23
asbestos, 60 headers, 24
asphalt, 59 how to build, 77
bundles per square, 68 how to mark locations for, 77
estimating, 64 purposes, 23
how to apply, 69 sizes, 23
kinds, 68 spacing, 23
lap, 68 Subflooring, 21
sizes. 68 definition, 21
slatc: 60 how to lay, 21
wall, 68 purpose, 21
weight, 68 sizc, 21
wood, 59 Symbols, 148
Shoe, base, 91
Siding, 72-73 T

corner construction, 72
estimating, 74
how to apply, 71

Table of building papers, 35
description, 35
size, 35

kinds, 71 weights, 35
lap, 71 Tail beams, 17
metal corners, 73 Tail stock, 48
mitered corners, 73 Timber, 124
purpose, 71 Tools, 1

trim, 73

Top cuts, rafters, 48

Sill plate, 14 Top plates, 23
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Treads, stair, 96-98
Trimmers, 16-17
Trusses, 29
definition, 29
load-bearing, 29
nonload-bearing, 29
purposes, 29
sizes, 29
where to use, 29

v
Views, 146

w

Wall sheathing, 30
Wall siding, 71

Wallboard, 116
Western framing, 3-5
Window “frames, 101
construction, 101
how to set, 104
types, 101-102
Window headers, 27
application, 27
casings, 88-89
grounds, 76
Window sash, 104
Windows, dormer, 100

Y

Yard lumber, 121
classification, 122












