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PREFACE

B
uilding construction is the best vehicle for training in the car-

* pentry trade. This book takes you through each step in carpentry

construction, from laying out and excavating the basement to applying

the interior finish of the completed structure.

The student or carpenter apprentice, as well as the teacher or skilled

tradesman, will find that this book, like a good craftsman, gets down to

work with no lost motion. Concise descriptions, simple language, and

expertly prepared illustrations make the reader visualize the carpentry

principles applied to modern building. Thus the reader grasps both

theory and practice, with emphasis upon the latter.

Because this volume deals primarily with practical construction, the

reader will get the most out of it if he has as background some under-

standing of carpentry principles, such as he will find in the companion

book. Fundamentals of Carpentry, Volume I—Tools, Materials, Practice,

In both volumes Walter Durbahn successfully uses teaching devices

that increase the efficiency of a book as a learning tool, not only for

shops and classrooms but also for home-study purposes as well. The

reader can use to excellent advantage the set of “Questions This Chapter

Will Answer” at the beginning of each chapter and the review questions

“Checking on Your Knowledge” at the end of each chapter.

A number of years ago, at the Deerfield-Shields Township High

School in Highland Park, Illinois, Mr. Durbahn tried out the idea that

carpentry students and apprentices could learn better by actually erect-

ing houses and other structures along with their class and shop training.

It worked 1 National recognition has been given him for the advance-

ment of this sound method of teaching and training. In learning the

carpentry trade, his students have built numerous homes, a bus garage,

an elaborate field house, automobile mechanics* building, and a fully

equipped vocational shop and classroom building.

Fundamentals of Carpentry, Volume II—Practical Construction pre-

pares the learner to tackle with confidence an actual job of construe-
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tion, whether the learner is an apprentice in the trade or a layman home
mechanic with a repair or construction job in his own home. The teach-

ing method followed in this book employs two clear-cut steps. First,

the reader gets an understanding of the principle involved in each job

of carpentry construction. This understanding includes knowing the

why of an operation and the problems encountered. Second, the reader

learns exactly how to use the principle in building a typical structure. In

this way he receives a thorough and well-grounded training both in car-

pentry principles and in their applications. Within these pages, he

actually erects a typical modern building from the footing up. He learns

how to construct formwork, frame a structure, join and splice timbers,

install beams, lay floors, build stairs, frame roofs, and apply exterior and

interior finish.

A closing chapter deals with the special problems in the construction

of various types of farm buildings, such as barns, hog houses, poultry

houses, granaries, sheepsheds, and rabbit hutches. In this volume, as

in the companion book, the reader is aided by valuable tables in the

Appendix.

A complete set of eight working drawings, in blueprint form, is in-

cluded as an integral part of the instructional method of this book.

These drawings are contained in a handy envelope attached to the back

cover and may be removed for ready reference whenever needed.

The author is indebted to Dan Mcl^llan, who learned his trade in

Scotland, and who is remembered for his inspiring interest in training

young men for the building trades. He is also indebted to William Aitken,

a contractor for whom the author worked for many years and from whom
he learnefl the value of thoroughness in methods of instruction as well

as construction.

For their part in preparing this text for publication, acknowledgment

is due to the following staff members of the American Technical Society:

Miss Pearl Jenison for her careful research and editorial work; Mr.

Arthur Burke, head, and Miss Carrie Alden, member, of the art depart-

ment for their accurate and illustrative art work.

J. Ralph Dalzell
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CHAPTER 1

The House of the Book

QUESTIONS THIS CHAPTER WILL ANSWER
1. What is meant by the term, The House of the Book? 2. Why are blue-

prints and specifications necessary in the construction of a house f 3. What
relationship exists between building specifications and blueprints? Who pre-

pares the specifications? 4. Why should the tradesman on the job be supplied

with a set of blueprints, or at least be allotved to study them? 5. In what way
are well-prepared blueprints and specifications important as timesavers?

INTRODUCTION TO CHAPTER I

A noted statesman once said, ^^The secret of success in life is for a man
to be ready for his opportunity when it comes.” If you as a carpentry stu-

dent have been waiting for the opportunity to learn how to build a new
house, here it is! Roll up your sleeves and go to work.

The author of this textbook assumes that you have learned previously

how to use carpentry tools and that you also know how to build simple work-
shop equipment. With this text at hand, you now have the opportunity to

extend your knowledge into a broader field of activity. In Practical Carpen-
try Construction you are given definite and detailed instructions for the actual

building of a new house, which for convenience we will call The House of the

Book.

In addition to the skilful use of his tools and equipment, the carpenter

must thoroughly understand how to use architectural drawings or building

plans. Construction really begins with the study of the blueprints and build-

ing specifications. Since all details cannot be shown on the drawings, a word
picture of the work to be done and materials required must be available to

the builder by means of written specifications. The information thus pro-

vided, together with the blueprints, will help both the builder and owner to

understand each other better and to have the same mental picture of the

finished house before construction actually begins.

The material in this chapter deals especially with blueprints and building

specifications and how to use them. The blueprints which you will find in the

back of the book are copies of architectural plans that have been used by
various builders in the construction of a number of American homes in differ-

ent parts of the country. The purpose of this chapter is to teach you how
to use the blueprints for The House of the Book so you will understand

their importance to you as a carpenter, and also to teach you how to use

specifications to the best advantage in connection with the directions given

on the accompanying blueprints.

In the Appendix at the back of the text you will find the specifications
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for The House of the Book, Specifications may be defined as instructions to

the builder, and as such they must be clear, simple, and complete. They are

supplementary to, and an explanation of, the blueprints from which the con-

struction work is carried on. The function of the specifications is to make
perfectly clear every item that cannot be made clear on the blueprints.

Read the chapter carefully. After examining the blueprints and reading

the specifications, ask yourself the questions at the end of the chapter and see

how many you can answer. After a careful and honest effort has been made,
check your results with the correct answers given in the Appendix following

the specifications. Study all facts given in Chapter I in connection with the

information given on the blueprints and in the specifications. This will help

you to realize the importance of knowing how to follow the instructions and
directions given for the building of The House of the Book. Notice particu-

larly the complete and detailed directions given in the specifications. Reading
such precise statements as these will help you to see the importance of your
obligations and responsibilities as a carpenter.

After studying this chapter, you should have a better understanding than
before of how the work of the carpenter must be co-ordinated and har-

monized with the work of other skilled craftsmen on the job. You will also

have a better appreciation of how essential it is for men, each doing the

work assigned to him, to co-operate in bringing together materials, supplies,

and equipment with which to fashion and construct a new building. Such
co-operation and harmony in working together is necessary if the construction

of The House of the Book, or any other house which you may construct later,

is to be a success.

SHELTERS

Students of social science have called attention to the fact that the

principal motivating forces of human life are centered in the home.

Here the many responsibilities, joys, sorrows, smiles, tears, hopes, and

solicitudes shared by all members of the family make the home the

chief school of human virtues. Able statesmen, educators, and other

civic leaders stress the importance of the home as a civic unit, which,

together with numerous other similar units, comprise a nation. Men
have learned, then, from experience that the endurance of a nation,

especially a republican nation, depends upon the intelligent and well-

ordered homes of its people. Therefore, it behooves every man as an in-

dividual citizen to take heed and to provide the best possible home

for those dependent upon him for shelter and sustenance.

Shelter, which usually man must provide for himself, is essential

to human existence. In the tropics the native erects a grass-roofed hut

as a shelter to protect himself from the intense heat of the tropicaPsun;

the E.skimo of the arctic region constructs a snow-covered igloo to pro-
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tect his family from the rigors of many months of winter weather every

year; while between these two extremes are many different kinds of

shelters found throughout the temperate zones. These varied types of

shelters are proof of man’s ability to provide himself with protection

against sudden and extreme changes in temperature, thus making it

possible for him to live in the same shelter, in comparative comfort

the year round, in any kind of weather. A shelter, then, may be either

a simple grass hut, an igloo, or an elaborately designed, substantial

structure. But whatever the nature of the various shelters built by men,

the same purpose is served by all of them; that is, the protection of

human life.

Civilized man has attained some of his greatest achievements in

the production of architectural masterpieces. Likewise, man’s ingenuity

is revealed by the widely diversified types and designs of his shelters,

which stand today as mute evidence of his skill and painstaking handi-

work throughout successive ages of human history. An American writer^

has truly said, ^Tf cities were built by the sound of music, then some

edifices would appear to be constructed by grave, solemn tones, and

others to have danced forth to light fantastic airs.”

In an industrial age, such as the one in which we are now living,

there are, of course, all sorts of structures used as shelters. These in-

clude factories, office buildings, department stores, hotels, and many
others. However, none of them carry the import of the dwelling house

or family residence. When occupied, a house becomes a home; and as

a place in which “to make men out of boys, and women out of girls,

there is no place like home.”

PRACTICAL METHODS OF INSTRUCTION

The process of education becomes simplified when it begins with

facts we already know, or deals with some activity we know how to

perform, and concerns some tangible objective with which we are most

familiar. The best approach to the study of carpentry, then, is through

the building of a house, since most of us live in houses and are familiar

with them. Those who live in apartments, or even hotels, also find in

their place of abode the same component parts which are found in a

house.

* Nathaniel Hawthorne.
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One of the most practical methods of instruction is by the use of

a specific example to illustrate the material as it is presented to the

student. A means of applying the principles of carpentry to the differ-

ent phases of construction is provided in this text by The House of the

Book, a typical American home built according to the methods pre-

sented here. The front or south view of this house is shown in Fig. 1.

By the use of architectural drawings, building specifications, and nu-

merous illustrations, workable methods of procedure in the building

of this house are introduced. Three different views are shown in Fig.

2. The design, materials, and arrangement of rooms are typical of a

well-constructed American home of today. The many and varied fea-

tures of The House of the Book incorporate a great diversity of con-

struction problems commonly encountered by the carpenter during the

process of erecting a new building. For brevity and convenience, when

referring to The House of the Book throughout this and following

chapters, the term is shortened to The House,

No One Best Method. Since methods of construction vary in dif-

ferent parts of the country and with different individuals, depending

upon conditions and past experience, it is always well to bear in mind

that there is no one best method. However, the methods described in

the following instructions have been tested and tried, and have proved

satisfactory. For many, a mastery of the methods presented in this

text may be the beginning of a procedure followed through life; for

others this method will be just another way of doing a particular job.

The most capable and progressive mechanic will try to find as many
methods as possible for doing any job, then he will take from each

method anything which will fit best into his own particular situation,

and will develop his own individual technique.

Methods Proved Workable. As commonly used, the term carpentry

refers to the art or science of cutting, fitting, and assembling wood or

related materials in the construction of buildings, boats, bridges, and

piers or any other structure made from such materials. Throughout

many successive periods of human history, wood construction, or car-

pentry, has maintained a prominent position in the building industry.

In spite of many new buiding materials developed in recent years, wood

construction still remains one of the most important phases of the build-

ing trade, especially in the building of a house. The knowledge and skill
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required for the construction of a house are basic in the carpentry

trade, since the same knowledge and craftsmanship required for the

erection of a house are likewise essential in all types of wood construc-

tion.

The general interest in the house as a home, together with the

knowledge of building materials required and the varied problems en-

compassed in the erection of a house, prompted the use of The House

as a means of approach to the study of Practical Carpentry Construc-

tion, In building a house, the carpenter is confronted with many dif-

ferent kinds of construction problems. He must also be able to use

many different kinds of building materials, including cabinet woods,

builders^ hardware, and building insulation products. He must know
how to frame walls, floors, and roofs, as well as be able to carry through

to completion the exterior and interior finishing work. He must provide

for the work done later by other tradesmen involved in the construc-

tion process, and be able to work with them harmoniously.

In order to be a thoroughly trained mechanic in the building trade,

a carpenter must be informed concerning available materials and tools.

He must also know how to use both materials and tools effectively in

the construction of a new building. The study of carpentry construction

may be divided into two distinct parts:

1. Preliminary stage or preparation, including a study of the his-

tory, development, and use of carpentry tools; learning how to select

and apply the common building materials; acquiring a knowledge of the

growth, chief characteristics, and use of the various woods used in the

building trade. As an assistant to the architect in advising the house

owmer, the carpenter should be familiar with the preliminary steps

necessary in selecting a home site, looking up city building codes and

other building restrictions. One of the most important features of this

preliminary preparation is learning how to read architectural drawings,

or blueprints, and how to follow directions given there in connection

with the building specifications. If you have not previously acquired

this preliminary information, it is presented concisely in Fundamentals

of Carpentry
y
Vol. I

—

Tools, Materials, Practice}

2. The second stage deals with the study of the actual construction

* Walter E. Durbahn, Fundamentals of Carpentry, Vol. I—Tools, Afaterials,

Practice (Chicago: American Technical Society, 1947).
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work in a building project as presented in this text. Here instructions

and methods of procedure are given in detail, step by step, in the

process of erecting The House,

VISUALIZING THE HOUSE OF THE BOOK

In this text only the work of the carpenter is dealt with in detail.

The activities of other tradesmen on the job are considered only when

their work may affect the work of the carpenter.

In this chapter you will learn how to interpret plans used in the

actual construction of a new house. In any building project floor plans

are especially important. Such plans must be prepared carefully and

be exact in every detail. The floor plans presented in the blueprints

found at the back of this text will help you as a student to understand

how to go about the actual construction work of a new house. When
you look at the floor plans for The House you should be able to form a

mental picture of the work to be done, also the appearance and ar-

rangement of the rooms after the building is finished. This visualizing

process requires a knowledge of several important principles, as well

as familiarity with the special language and symbols used in the

building trade.

Because floor plans arc proportionately so small, it is not possible

to show all details exactly as they will appear in full size. For example,

walls contain many parts and it would be impossible to show all of

the parts on such a small scale. Hence, symbols are used, each symbol

having a definite meaning either as to structure or material, or both.

The drawings of course have to be made much smaller than the

portion of the house they represent. However, this does not affect their

usefulness since they are drawn accurately to scale and contain all the

necessary measurements. Therefore, by means of the blueprints which

show both fioor plans and elevation views, you are able to visualize

The House shown in Fig. 1 as it will appear in actual full size when

completed.

WORKING DRAWINGS

When a carpenter speaks of drawings or plans for a house, he

refers to a specific group of architectural drawings which show every

detail of the particular job to be imdertaken. These plans show the
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exterior appearance of the completed building, including front view,

rear view, and each side view. The drawings also show the location of

windows, doors, tod the division of the interior space into rooms, to-

gether with other details. Such details must be shown in a standard

manner on the drawings so that everyone who reads them will form

the same mental picture of the finished structure and will understand

what work is to be done before the project is completed. In visualizing

floor plans, you must remember that the plans are drawn as though you

were looking directly down into the rooms. Then, once you understand

the symbols used, you can easily form a mental picture of each room.

The success of any construction job depends to a great extent upon

the builder^s foreknowledge of the various problems involved in the

project to be undertaken and in his ability to solve these problems as

they arise. In order to achieve the results desired, a carpenter must

have in mind a clear picture of the completed building before he begins

any part of the construction work. In addition to being able to visualize

the finished house himself the architect or builder must also be able to

convey his mental picture to others, including the various mechanics

and tradesmen, as well as the prospective homeowner. This transfer

of the mental image of the new house can be accomplished only by

means of drawings or building plansy together with specifications. Such

plans must be prepared by a competent architect, and copies, or blue-

prints, given to those individuals who are responsible for any part of

the construction work. It is only by the use of such drawings that all

possibility of misunderstanding regarding construction details can be

eliminated.

To the trade, building plans are known by various names. The

term working drawings is sometimes used because the drawings show

the work that is to be done. Many people engaged in the building in-

dustry refer to architectural drawings as plans, since to most of us a

plan is the outline of something we expect to do. In this text the term

architectural drawings is applied to a set of building plans showing the

front, rear, and side views of a typical American home which is called

The House of the Book, See Fig. 2, also the blueprints at the back of

the book. The floor plans show the arrangements into rooms and the

numerous details of the interior of the building. Also shown are the

locations of doors, windows, and stairs. Various other details given
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include dimensions, material symbols, design of the fireplace, layout

of the kitchen and bathroom, also the sizes and kinds of materials to

be used throughout the building. Every detail must be noted carefully

by the carpenter and other mechanics. All such details are a part of the

actual planning for a new house.

A complete set of working drawings for The House, such as are

prepared by any competent architect, are found at the back of this

text. These include the south elevation or front of The House; the east

elevation, or right side; also with this view are shown details of the

fireplace, together with the kitchen cabinets; the north elevation, or

rear, together with the details of the stairs and doors C and D; the

west elevation, or left side, together with the details of the bay-window

construction of the dining room, interior trim, and the beam construc-

tion of the porch.

The working drawings for The House also show the different floor

plans, together with the various detail drawings. These plans include

the basement-floor plan with its room arrangement and foundation

requirements; main, or first-floor plan, together with the window and

door schedules, the key to the various materials, and symbols used for

electric and other outlet requirements, and second-floor plan. Since

entrance features are important and demand more careful detailing

than can be shown on the front-elevation drawing, the details for the

entrance are shown with the second-floor plan.

Details shown on the working drawings bring out certain important

construction information which would be difficult to show in either

the elevation or floor-plan drawings. Because of the importance of the

details in wall construction, sectional wall views of The House are

shown on a separate working drawing; a section of the south wall in

the living room is shown at A-A, and a corresponding section of the

north wall is shown at B-B,

CARPENTRY SPECIFICATIONS

The architect or builder who is responsible for drawing the archi-

tectural plans should also write the carpentry specifications. He should

check all details to see that everything called for in the plans is ex-

plained either on the blueprints or in the written specifications.

It is impossible to show every minute detail on the working draw-
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ings; therefore, additional explanations should be given in written

specifications which supplement the drawings. These specifications

should tell in words what cannot be shown graphically on the architec-

tural drawings. The information furnished by the specifications should

include directions regarding concrete mixtures, grades of lumber, bricks

and other materials; quality and catalogue number of mechanical ap-

pliances; and detail instructions as to how the work is to be performed.

If carefully written, specifications, together with the drawings, can

be used by the estimators to figure the exact cost of labor and building

materials. However, with inadequate, poorly prepared, and confusing

specifications, the estimator is unable to determine exact cost, hence he

is apt to add some to the estimated cost in order to protect himself.

The term estimator includes the general contractor, sub-contractor,

manufacturers, and dealers in building materials. In the case of the

various tradesmen on the job, the specifications become directions

and explain caoli step of the work. Hence, well-prepared specifications

save time, reduce waste, and assure better workmanship. If all neces-

sary items are amply covered by the building specifications, there can

be no grounds whatever for disagreements or disputes. Since contracts

are made in accordance with the building specifications and w^orking

drawings, it is especially important for the specifications to be care-

fully prepared and well written.

You can readily see then that specifications are necessary in the

construction of a new house because they are used: (1) by estimators

in calculating the cost of materials and labor; (2) as a guide to all

tradesmen in carrying out their specific part of a construction job; (3)

as a means of preventing disputes between tlie contractors and home-

owmer; (4) as instructions for the purchase of all types of fixtures,

special millwork, and built-in furnishings.

SPECIFICATIONS FOR THE HOUSE OF THE BOOK

Complete specifications deal with every phase of the building under

construction, including carpentry, masonry, tile work, concrete work,

electric wiring and fixtures, heating and ventilating, plumbing, lathing

and plastering, painting, papering, roofing, insulation, weather stripping,

and varous miscellaneous items peculiar to every specific construction

job. In addition, building specifications usually give general informa-
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tion regarding building permits for various trades, contract payments,

insurance, liabilities, provisions for any changes which are not provided

for in the original plans, drawings, or specifications and supervision

of construction work. However, in this text we are interested only in

the carpentry phase of the work. The reference in this chapter to any

other type of construction is merely for the purpose of presenting facts

which will help you as a student to understand and appreciate more

fully the value and importance of written specifications in the building

industry. This additional information will also help you to understand

better how to use specifications to the best advantage on any new

building you may construct later. For specifications for The House of

the Book and for the answers to the following questions see the Ap-

pendix at the back of this text.

QUESTIONS ON THE HOUSE OF THE BOOK
General

1. Before beginning construction work on any building project, such as

The House of the Book, what picture must the architect or builder have

in mind ?

2. How does the builder transfer this mental image to the minds of the

carpenter and other tradesmen on the job ?

3. (a) In the set of architectural drawings provided for The House, how
many elevation views are shown? (b) Name them.

4. What particular drawings for The House help you to visualize the vari-

ous floors as arranged into rooms?

Basement and Foundation

5. (a) Where is the recreation room located? (b) Give the width and
length of this room without the recess for the bay window, (c) How
many ceiling lights are provided for in the recreation room? (See Sym-
bols.)

6. What type of material is indicated for partition walls in the basement?
(See Key to Materials.)

7. (a) What kind of material is indicated for the basement floor? (b) How
thick is this floor?

8. (a) How many windows are there in the basement? (h) What kind of

material is to be used for the sashes of the basement windows? (See

Speciflcations.)

9. How thick are the outside foundation walls?

10. What is the thickness and width of the footings for the outside founda-
tion walls ?

Superstructure

11. What part of The House is shown in the sectional views -d-d. and B-B?
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12. (a) What material is indicated for the exterior covering of the south

wall of the main section? For the addition? (h) For the north wall?
(c) For north dormer?

13. (a) How many chimneys are there in The House? {h) How many
flues? {c) What kind of material is used for lining in the flues? (d) Is

the chimney constructed of brick?

14. What type of roofing is used on the main section of The House?
15. (a) What type of roofing is indicated for the north dormer? (h) For

the porch? (c) For the bay window?
16. (a) What size door is indicated for the front, or south, exterior door?

(6) For the west exterior door? (<?) For the rear, or north, exterior

door? (d) For the closet doors (G)f (e) For the closet doors {H)f
17. (a) How many bathrooms are there in The House? (h) How long are

the bathtubs?

18. What material is used for all weatherstrips on outside doors? (See
Specifications.

)

19. What kind of material is specified for outside door and window
frames ?

20. What kind of wood is used for facing of kitchen cabinets?

21. (a) What are the dimensions of the addition? (h) How many ceiling

lights are indicated for this room? (o) How many duplex receptacles

are indicated?

22. How many windows are there in the superstructure, that is, the first

and second stories?

23. (a) How many windows have 16 lights? (b) What is the size of the

three dormer windows shown on the south elevation? (c) How many
lights are indicated for these three windows?

24. What is the height of the ceiling of the first-floor rooms?

25. (a) How many inside stairways are indicated? (b) How many out-

side stairways?

CHECKING ON YOUR KNOWLEDGE
The following questions give you the opportunity to check up on your-

self. If you have read the chapter carefully, you should be able to answer
the questions. If you have any difficulty, read the chapter over until you
have the information well in mind before you go on with your reading.

DO YOU KNOW
1. What information is given on architectural drawings?

2. Why written specifications, in addition to the working drawings, should

be prepared for every construction job such as a house?

3. The relationship between working drawings and written specifications?

4. In what way well-prepared specifications save time and reduce costs?

6. What the estimator is apt to do if specifications are not well written

and instructions given are not clear?

6. How the carpenter and other tradesmen on a construction job obtain

a mental picture of the new building?
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7. What information the carpenter finds on the drawings regarding

windows and doors?

8. Where the carpenter will find instructions regarding materials to be

used?

9. Why all tradesmen on a construction job should have a set of archi-

tectural drawings and a copy of the building specifications?

10.

Where you can find the building specifications for The House of the

Book?

TO LENGTHEN THE LIFE OF A STRUCTURE, THE CARPENTER APPLIES
NEW SHINGLES OVER OLD SIDING

Conrteny of American Builder



CHAPTER li

Foundation Formwork

QUESTIONS THIS CHAPTER WILL ANSWER
1. Why should a carpenter avoid wearing tennis shoes while working on a

construction job? 2. In early days before concrete came into use, where did

the carpenter*s work begin on a new building? 3. Are forms for a concrete

foundation always constructed on the job? 4. Are the forms for porches and
outside stairs built before or after the forms for the main section are built?

5. What are footings? IIow wide are the footings for the foundation walls for
The House of the Book?

INTRODUCTION TO CHAPTER II

That ‘^there is no royal road to anything/^ is a proverb so well estab-

lished in fact that we may accept it as a general rule which regulates the
activities of men. Wise men know that the successful achievement of any
enduring and constructive enterprise requires much patience, perseverance,

and hard work on the part of the enterpriser and his co-workers. The con-

struction of a new house is no exception to the rule. There is no king^s high-

way over which the building tradesmen may travel at high speed in luxurious

ease. It is well for you to keep this fact in mind as you study this chapter

which deals with the beginning of construction work on a new home.
Any building is composed of three distinct parts—foundation, main sec-

tion of the superstructure, and the roof. Each of these parts should be con-

structed as if it were the most important part of the building. If the roof
leaks, moisture from rain or snow may cause damage to the walls of the main
section of the superstructure, which in turn may become permanently im-

paired. Poorly constructed walls or faulty framing of window and door
openings may likewise cause serious damage to the building which even a
perfect roof cannot save from destruction. However, if repaired in time, a
leaky roof or even minor faults of construction of walls, windows, and doors

may be remedied without great inconvenience or loss to the owner
;
but of all

building failures, a defective foundation is the most serious. Unless the

foundation walls and footings under the entire superstructure are all prop-
erly constructed, the foundation will not support the load put upon it and
the building project may end in failure.

Even a slight settling of the foundation walls will cause plastering to

crack, pull away trim, and in general seriously mar the appearance of the

home. Extensive settling may also cause the structural failure of the whole
house which ultimately becomes an architectural wreck, and consequently a
loss as an investment to the owner. Practically all soil contains moisture from
rain or snow which will freeze during the cold weather months. Frozen
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ground expands and tends to rise above its normal elevation and settles back

when the frost is out of the ground. Buildings affected by frost action will

develop foundation and plaster cracks, damage interior decoration, cause

openings in walls and floors, as well as other structural troubles. Therefore,

it is wise to extend all foundation walls below the freezing point in cold

regions. When it becomes impractical to extend foundations below the frost

line, concrete foundations must be carefully designed and reinforced.

In order to protect himself against unjust criticism, the carpenter must
make sure all foundation walls extend below the freezing point before he

starts construction work. If he is a newcomer in the community he can And
out from other builders, or old residents, what the freezing point is for that

particular region.

Faulty construction of foundation walls is another cause of building

failures. Since the carpenter builds the forms for the concrete walls, he

should take all necessary precautions to insure a firm and substantial founda-

tion which will safely carry the weight of the load which it is to support. If

the carpenter fails to build the foundation walls correctly, the superstructure

which he builds later may ^^tumble about his ears” as tragic evidence of his

inefficiency in construction.

As you begin the study of this chapter, follow carefully the instructions

given for building forms for foundation walls. Compare the illustrations

with the text frequently. This procedure will help you to understand the

purpose of the illustrations and will also help to make the content of the

text more clear. Observe every detail of the construction process and learn

from the beginning to build well whatever you undertake.

BEGINNING CONSTRUCTION WORK
Safety Measures. Before beginning actual work on the foundation

of The House, let us consider some necessary safety measures. Every

building mechanic should learn to beware of the particular dangers of

his own trade, as well as those of associated trades. When the young

carpenter becomes conscious of these ever-present dangers, he should

begin to practice all safety measures necessary to protect himself and

his fellow workmen against preventable accidents.

The accident rate is comparatively high in the building industry.

Accidents often result in partial or total disability and even in deaths.

In addition to these serious accidents there are innumerable minor cuts

and bruises which are not only painful but are handicaps to the work-

man, temporarily at least. To reduce this accident rate to a minimum,

the workman must become safety conscious; that is, he must learn to

think of safety for his fellow workers as well as for himself. The ma-

jority of accidents in the building industry are due to falls or falling

objects. In most cases these accidents indicate carelessness on the part
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of the workmen in handling either materials or tools, or in building un-

safe scaffolds. The higher the building rises, the greater the hazards be-

come. However, certain hazards are found even on the ground during

the construction of foundations, and workmen should not be indifferent

to them. Some hazards are common in every phase of building con-

struction.

Clothing. A workman's clothing should suit his individual needs,

as well as weather conditions. In the building industry, a workman

should avoid wearing overalls which are too long for him. Cuffs made

by turning up the legs of overalls are apt to catch heels and cause

tripping and falls. Overalls without cuffs should be worn if possible.

When shirt or jacket sleeves are left unbuttoned, they are liable to be-

come hazards by catching on nails, scaffolds, and projecting boards.

Therefore, all sleeves should be kept buttoned or rolled up. If a jacket

is worn, it should be kept buttoned or tucked into overalls. As a pro-

tection against nails, the builder should wear shoes with thick sturdy

soles. Thin-soled shoes or tennis shoes should never be worn while on

a construction job. When carrying materials, a workman should avoid

jumping over puddles of water. As a safety precaution, after a rain

it is advisable to wear rubbers or boots, since wading through puddles

of water is less dangerous than jumping over them.

Falls. Boards used temporarily for framing purposes are only

lightly nailed and frequently give way under a man's weight; hence,

it is a dangerous practice for a workman to climb in and out of a

basement over forms or framework. Neither should he attempt to jump

from the top of a form which is liable to give way, causing him to fall.

Since there is no great need for scaffolding in foundation work, fre-

quently the little that is needed is too hastily or carelessly built. This

carelessness oftentimes results in unnecessary falls.

Other Hazards. Protruding wires, bolts, and reinforcing rods on

forms are the cause of many scratches and other injuries; such pro-

jecting parts either should be bent down or protection otherwise pro-

vided for workmen. After the forms for concrete have been pulled, wires

protruding from the concrete walls should be cut off immediately.

When left in walls and floors for later construction connections, rein-

forcement bars should be bent down out of the way of workmen, as a

precaution against accidents.
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Loose heads on nail hammers, axes, and sledge hammers are

dangerous. A loose head on an ax or hammer should be tightened be-

fore using the implement. A split or cracked handle should be replaced

with a new one.

Nails are an ever-present hazard on any building-construction job,

especially when removing forms. If nails are not pulled immediately

when forms are taken down, the boards should be stacked in a pile

away from the traffic lanes. Later the nails can be withdrawn and the

lumber properly piled. A young carpenter should form the habit of

pulling all nails from loose boards whenever he sees them. This habit

should be practiced until it becomes a rule with every workman in the

building industry. If for any reason it is impractical to pull a nail in

a board when it is first seen, the nail should at least be bent down as

protection to all workmen.

STAKING OUT THE HOUSE

Whenever we speak of The Houses we are referring to the house

shown in Fig. 1, Chapter 1. In this text instructions and requirements

for the carpentry work are presented in such a way that the reader can

follow through, step by step, the process of building a new house, ex-

actly as an experienced carpenter would proceed with his construction

work. This method makes it possible for a beginner to visualize types

of jobs which a builder must perform, and helps him to understand how

these different jobs fit into the whole scheme of building a new home.

Let us assume that this particular house is to be built on a lot

measuring 75 by 150 feet, with the south side facing the street. Then

the front of the house becomes the South Elevation; the rear, the North

Elevation; the right side, the East Elevation; and the left side, the

West Elevation. We will assume also that the lot is a flat piece of

ground practically on a level with the sidewalk. The comers of the lot

are established when the lot is surveyed, shown as (a), (6), and (c).

Fig. 1.

Note: If possible, it is always advisable to have the surveyor also

stake out the house on the lot. However, if his services cannot be ob-

tained for this additional work, the builder must stake out the house.

In order to simplify the layout of The House, the basement plan

is blocked out into areas (A), (B), (C), (Z>), and (B), Fig. 1. First,
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the outside of the building, or the building lines, is staked out com-

pletely. These building lines show the exact size and shape of the

building so that it may be checked carefully on level ground before

any excavating is begun. The main portion of the building should be

the first considered, since it constitutes the largest area, rectangle

U),Fig. 1.

PROCEDURE

Fasten lines between the lot stakes («), (b), and (c), Fig. 1.

2, Locate a point 37 feet from the south lot line and 14 feet from the

east lot line and drive stake (1

)

at this point. Ideal stakes for this purpose
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can be made by cutting a 2x2 stick into pieces 2 feet in length. An 8-penny

(8d) common nail should be driven into the top of the stake to indicate the

exact location of the point after it is found.

S. Set stake (2) 36 feet 6 inches to the west of stake (1) and 37 feet

from the south line of the lot.

4* Stake (3) should be set 21 feet north of stake (1) and 14 feet from
the east line of the lot.

5. Stake (4) should be set 36 feet 6 inches west of stake (3) and 21
feet north of stake (2),

Note: The basement plan shows the outside measurement of the north

wall to be 36 feet 1 inch. This means that while the length of the front, or

south, wall of the building is 36 feet 6 inches in length, the north, or rear,

wall is exactly 36 feet 1 inch in length. This difference of 6 inches is due to

the fact that while the exterior finish of the west wall north of the chimney
is of shingles, the exterior finish south of the chimney is of stone veneer,

which adds to the wall thickness. However, in excavating, this difference in

the length of the north and south walls is ignored, and although the north-

west comer of the building is only 36 feet 1 inch west of stake (3), stake

is set at a distance of 36 feet 6 inches from stake (3), and area (A) hs

staked out is a rectangle.

6, Check all distances again. If the sides of the rectangle (A) have been

laid out parallel with the lot lines, the angles of the rectangle should be

square and the diagonals, that is, the distance from stake (1) to stake (4),

and from stake (2) to stake (3), should measure the same—42 feet and ap-

proximately 1% inches. Check trueness of the southeast comer of area (A)
with a right triangle of dimensions shown in Fig. 1. This is known as the

6-^10 method of checking for squareness at comers.

7. For the outside basement stairs, stake out area (B) 3 feet 8 inches

by 10 feet 8 inches. Locate a point 3 feet 8 inches directly east of stake (3)

and establish this point by driving a stake which should be 10 feet 4 inches

from the east line of the lot. Directly south of this stake, 10 feet 8
inches, drive another stake which should also be 10 feet 4 inches from the

east lot line. Then locate a point 3 feet 8 inches directly west of this stake

and 10 feet 8 inches directly south of stake (3), and drive another stake.

Lines connecting these four stakes should form a perfect rectangle, with the

longest sides parallel to the east lot line. You can test the correctness of the

position of the stakes by finding the length of the diagonals shown in Pig. 1
with a steel tape measure. If the rectangle is true, the two diagonals will be
exactly the same length.

8, Stake out the bay window according to plan, area (C)* As shown on
the basement-floor plan, the width or depth of the bay window is 2 feet. Con-
nect stakes (3) and (4) with strong cord to locate the outside building line.

With this line as a guide, locate a point 10 feet directly west of stake (3);
drive a stake to mark the point. Locate a second point 21 feet 10 inches west

of stake (3) and drive a stake to mark the point. These two stakes mark the

points where the bay window connects with the wall of the house. Locate a
third point 12 feet 6 inches west and 2 feet north of stake (3); drive a stake

to mark the point Locate a fourth point 6 feet 10 inches directly west of
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the third stake, and drive a stake. These two stakes mark the outside points

of the bay-window recess. Find the diagonal distance between the stakes

shown in Fig, 1 with a steel-tape measure. If your dimensions are correct,

the two diagonals will be exactly the same length.

The foundation for areas (D) and (B) are to be in trenches which usu-

ally are dug after the main areas (A), (C), and (E) have been excavated,

but it is advisable to establish building lines for these areas at the same t?me

building lines for the other areas are established.

9, Stake out the porch, as shown in Fig. 1. Connect stakes (2) and (4)
with strong cord to locate the west building line. With this line as a guide, lo-

cate two points, one of them 1 foot 3 inches north of stake (2), the other 1 foot

3 inches south of stake (4), and drive stakes to mark these two points.

Measure off a distance of 10 feet directly west of these two stakes and drive

two more stakes, 18 feet 6 inches apart. Connect these stakes with strong

cord. If your measurements are correct, this line will be parallel to the west
building line and the west lot line. With a steel-tape measure, find the dis-

tance between the stakes diagonally, as shown in Fig. 1. If your dimensions

are correct, the two diagonals will be exactly the same length.

In addition, stakes should be set at this time for the excavation lines of the

chimney foundation and footings. The excavations for the chimney extend

into area (D), as shown on the plan view for the basement floor. Even
though it extends into area (D), the chimney is actually a part of area (A),

The plan gives the dimensions of the chimney footing as 4 feet by 8 feet.

After stakes have been set for the footing of the chimney, check your dimen-
sions with diagonals as you did for the other rectangles staked out previously.

If your measurements are true, the diagonals will be exactly the same length.

10, Stake out area (E), Connect stakes (1) and (2) with a strong cord

to locate the south building line. With this line as a guide, measure off a dis-

tance of 14 feet directly west of stake (1) and drive a stake to mark the

point. Locate a point 12 feet directly south of this stake and another point

12 feet directly south of stake (1), Mark these points with two stakes which

should be 14 feet apart. Measure the diagonal distance between the stakes

shown in Fig. 1. If your dimensions are true, the diagonals will be exactly

the same length.

11, (a) Stake out the areaways for the basement windows at this time.

The three rectangular areaways as shown on the basement-floor plan have the

same dimensions—3 feet 9% inches by 2 feet 6 inches. The central point of

the areaway for the east laundry window is 17 feet 3 inches from the south

building line of area (E), The radius or depth of the semicircular areaway
for the window under the bay window is given as 2 feet 2 inches, (h

)

Also

stake out, at this time, the foundations for the front and rear entrances.

Dimensions for these entrances are also given on the basement-floor plan.

After you have driven stakes to mark all important points, check your meas-

urements with diagonals as you did when testing dimensions for correctness in

areas (D) and (E),

12* At each cpmer of areas (A), (B), and (C) set excavation stakes 18

inches back from the building lines, as shown in Fig. 1. In Arm soil, shallow
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excavations up to 5 feet in depth require a clearance of 18 inches outside of

the building line for erecting and removing forms. For deeper excavations

2 feet or more must be allowed for working space between the building lines

and the excavation lines.

13, When excavating begins, the stakes marking the location of the vari-

ous corners of the building are necessarily dislodged and no permanent mark
remains to indicate the proposed position of the exact corners, or the lines

indicating the sides of the building. In order to avoid confusion in relocating

the exact corners of the proposed building, it is customary to use hatter

boards located at some distance away from the points where the corners are

to be located. These batter boards are placed well outside the line of excavation

so they will not be dislodged by digging of the foundation trenches or base-

ment excavation.

The batter boards should be erected at all corners, as indicated in Fig. 1,

In firm ground, the batter boards should be at least 18 inches back of the line

of excavation, so they will not be disturbed by the excavating. The batter

boards for areas (D) and (E) are also set back 18 inches from trench exca-

vating lines. Batter boards may be made of 2x4 stakes about 30 inches long

and square-edged 1x6 boards. The height of the batter boards is not impor-

tant, except that all the boards should be approximately on a level in relation

to each other. The purpose of the batter boards is to hold lines for re-estab-

lishing the building lines at the bottom of the excavation. Wall heights are

determined later.

14, Fasten lines to the batter boards and draw the lines tight directly

over the nails in the comer stakes indicated in Fig. 1. Check all measure-

ments again and mark the position of the lines on the boards with a pencil;

then remove the lines and make a slight saw cut on the mark for easy identi-

fication.

EXCAVATION FOR BASEMENT

The work of excavating should not begin until all stakes have

been set and all dimensions have been rechecked, including excavation

stakes for the chimney footing which extends into area (^4), Fig. 1.

Likewise stakes and dimensions for all building lines, excavating lines,

and the placing of batter boards should be checked again. After this

preliminary work is completed, the work of excavating may be started.

Areas {A), (B), (C), and the chimney footing which extends into

area (A), should be excavated to the full basement depth of 5 feet.

Dimensions for the chimney footing (4'0"x8'0"xl2") are given on the

basement-floor plan. When excavating, remember to allow an extra 18

inches for working room outside of the building lines.

Note: The depth of the footing for the chimney is 12 inches, which

is 4 inches more than the depth of the footings for the foundation walls.
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This means that the excavation for the chimney footing must be dug

4 inches deeper than the excavation for the basement. See the west-

elevation plan.

The excavations for areas (D) and (E) are in trenches which are

not dug until after the main areas have been excavated. When these

trenches are excavated, they should be dug to the depth shown by- di-

mensions given on the elevation drawings, and to a width of the foot-

ing (18")
>
as the ground at the side of the trenches serves as a form

for the footing in firm soil. However, in soil that is not firm, this pro-

cedure cannot be followed and forms for footings must be built in the

trenches. In such a case, working space must be allowed outside of

the building lines when excavating, to assure room for the workmen

to place and remove the forms.

The depth of excavation for the foundations or basement of any

house depends upon the ground level of the lot in relation to the street

or sidewalk, and the ground slope desired from the house to the side-

walk. To insure adequate drainage of surface water away from a

house, it is always advisable to have the ground around the building

slope away from the foundation. In the case of The House, it is assumed

that when construction begins, the surface of the lot will be level with

the street sidewalk. Therefore, if the total excavation of the basement

is 5 feet, then, according to the elevation drawings, the backfill of dirt

around the finished foundation will bring the level of the ground to

within 8 inches of the top of the basement walls. The grade level of

The House will then be about 30 inches above the level of the side-

walk. This provides a gradual and desirable slope for the 37-foot dis-

tance from The House to the sidewalk.

After excavations for the main areas have been made to the cor-

rect depth, that is, 5 feet for areas (A), (B), (C), and the chimney

footing which extends into area (A), trenches should be dug for areas

(D) and (E), Fig. 1. Trenches for the foundations for the front and

rear entrances may also be dug at this time, as well as the excavations

for areaways for all basement windows. However, these are small exca-

vating jobs which may be left until later if desired. The depths of

trenches for entrance foundations are shown on the north and south

elevation views. For depths of areaways for basement windows, see sec-

tional view of south wall, B-B. (See blueprints at back of book.)
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Fig. 2. Method of Starting Construction of Footing Forms

FORMS FOR FOOTINGS

After all excavations have been made to the correct depths, forms

for footings must be laid out and erected. These footings must be not

only in the right places but they must also be straight and level. The

importance of straightening and leveling the footings must not be

minimized. After each portion of the building has been excavated to

the correct depth, it must be laid out again at the bottom of the excava-

tion. In this layout the lines must indicate the exact dimensions of the

building. In addition, when laying out the building the second time,

the tops of all comer stakes at the bottom of the excavation, must be

on a level with each other, and at the exact height of the footings which,

in the case of The House, is 8 inches above the ground level at the bot-

tom of the excavation. Included in this layout is the footings for the

chimney and for the columns, which are shown on the basement-floor

plan.
PROCEDURE

1, Fasten lines to the batter boards in the saw cuts previously made, as

shown in Fig. 2.

2. From each intersection of these lines, drop a plumb bob to locate the

position of the comer stakes, Fig. 2. Cut 2x2 stakes to a length of about 16
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inches. Drive a stake at the point indicated by the plumb bob, so the top of

the stake will be 8 inches above the ground level of the bottom of the excava-

tion. Establish the exact location of each corner, according to the plan, by

driving a nail in the comer stake directly under the point of the plumb bob.

Note: In order to make the footings for area (A) sl perfect rectangle, a
stake is driven at the northwest corner at the same point as the one estab-

lished for the building line, that is, 36 feet 6 inches directly west of stake

(3). Drive a second stake 5 inches east of this point to establish the bxact

location of this corner when footing forms for the foundation are built. For
layout of the northwest comer, see the basement-floor plan.

5. Drive stakes to mark all outside comers for areas (A), (B), (C), and
the chimney footing which extends into both areas (A) and (D). In case the

batter boards may have been disturbed, check all dimensions again with diag-

onals, as you did when laying out the building lines the first time.

4, Connect the comer stakes with lines tied to the nails which you pre-

viously have driven in the top of the stakes. The lines connecting the comers
of areas (A), (B), and the footing for the chimney foundation form rectan-

gles, while the lines connecting the comers of area (C) form a polygon with
two parallel sides, as shown in Fig. 1. These lines locate the building lines.

Erect outside footing forms so the inside of the boards are 4 inches back
of the building line for 10-inch walls and 6 inches back of the building line

for 12-inch walls. The top of the forms must be level with the top of each

corner stake and the stakes which support the form boards. If 1-inch boards
are used for the forms, the stakes should be set 2 or 3 feet apart. Greater
distances can be allowed between the stakes when 2-inch boards are used for

the forms. For method of constmction see Fig. 2.

5, The footing form for the chimney must be built at this time. This is

to be 12 inches in thickness, equal to the height of the wall footings (8''),

plus the additional 4 inches which the chimney footing extends below the

level of the bottom of the basement excavation.

Note: The footing for the chimney extends 2 feet into area (D) and 2
feet into area (A). For layout of this form see the basement-floor plan. The
dotted lines indicate the footings for the walls, also for the footing for the

chimney. When building footing forms for the north wall, note particularly

the irregularities of the bay-window area shown on the basement plan. (See

blueprints at back of this book.)

6, Erect inside footing forms just the reverse of the outside forms. The
inside of the forms should be 18 inches from the outside forms for 10-inch

walls, and 24 inches from the outside forms for 12-inch walls. Before con-

crete is poured into the footing foims, dimensions should be checked care-

fulljr, and the tops of all stakes must be exactly the same height, that is, 8

inches for the footings for any part of The House, The form for the chimney
will extend 4 inches deeper than the level of the bottom of the basement ex-

cavation, but the top of the footing for the chimney will be level with the

top of other footings, such as for areas (A) and (C). The level of the tops

of the stakes can be set with a transit or a line level. A spirit level, used to

test the correctness of the footing heights, is shown in Fig. 2.

When the concrete is placed in the forms for footings, care must be exer-
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cised not to disturb the corner stakes or the nails in them, as the stakes and
nails will serve later to establish the exact corners of the forms for the

foundation walls.

Note: The width and thickness of footings depend upon soil conditions

and the load the footings must support. Some city codes require that footings

for small buildings be no less than 12 inches wider than the foundation walls.

7, Forms for foundation walls of area (E) are to be built at the same
time forms for area (A) are built. Therefore, the concrete for the footings

for area (E) must be poured when the footings are poured for area (A).

If the concrete is to be poured directly into the trenches for area (E) without

building footing forms, then stakes must be driven at corners and other

points where necessary to indicate the depth (8") to which the concrete is to

be poured. Where the soil is finn, trenches can be excavated with reasonably

smooth and straight walls which will require no forms for footings. In other

words, if the soil is firm, footings for area (E) can be poured directly into

the trench to the required thickness shown by the stakes previously driven at

the corners and other places necessary to show thickness and produce a level

footing. Where soil is not firm, footing forms must be built for area (E).

Since the trenches for the foundation walls of area (E) are not dug
down to the full basement depth, the footings for area (E) will be on a

higher level than the footings for area (A), This will produce a step which

requires a form board at each of the open ends of the trenches for area (E).

The excavated space allowed for working room, when building and re-

moving forms for area (A ), makes it necessary to extend the footing of the

east wall of this area up to the excavation line of the south wall, and directly

below the trench for area (E), Another short footing form must also be

built directly below the end of the trench of the west wall of area (E), to

support the foundation where this wall connects * with the south wall of

area (A),

8, After the concrete has been poured for the footings of areas (A),

(C), (E), and for the chimney, a groove, or key, is made in the center of the

footings, to insure a tie between the footings and the foundation walls. This

key, shown in Fig. 3, is made by driving a wedge-shaped piece of 2x2 or 2x4

in the surface of the footing after the concrete has been struck off flush and
while it is still in its plastic state. The key serves as a tie between the footing

and the concrete wall which is poured later.

9, After the concrete of the footings has set, the boards used for footing

forms should be removed. Dram tile should then be laid around the outside

of the footings and connected with the sanitary sewer or with a sump pump
in the building. After the tile is laid, it should be covered with gravel. When
the flUing is completed, the gravel should be flush with the top of the footings.

Drain tile 4 inches in diameter is used in The House, as shown in Fig. 3.

FORMS FOR FOUNDATION

There are several different types of forms in use for foundation

work. These include a variety of sectional forms made either of wood

or metal, large panels of %-inch plywood, and built-up forms made
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of materials which later can be used in framing and sheathing the

building. Large construction firms use principally the sectional and ply-

wood forms because these can be used over and over many times.

Small contractors usually find the built-up method more economical.

Unless they are constantly repaired, sectional forms soon show wear

and produce poor walls. Regardless of what type of form is used, the

Fig. 3. Method of Beginning Construction of Outside Forms for Foundation Walls

outside forms of tlie foundation usually are erected first. Fig. 3. After

the outside forms have been plumbed, straightened, and braced, forms

for the inside of the walls are erected.

Built-Up Forms. Since the built-up form is used to some extent

by both large and small builders, this is the type described in this text.

The foundations of all the areas (A), (B), (C), (D), and (E) of The

House could be built and the concrete poured at the same time.

However, this method complicates the work and results in excessive
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and wasteful cutting of materials. Therefore, it is advisable to build

first the forms for those areas which make up the main part of The

Home; that is, areas (-4), (C), and {E), The forms for areas (D) and

(B), porch and outside basement stairs, can be built and the concrete

poured at a later time. If the forms for areas (^4), (C), and (E) are

to be built and the concrete poured at the same time, then the trenches

for area (E) should be dug as soon as the excavating for area (-4) has

been finished. If this procedure is followed, the forms for area {E) can

be built as a part of the forms for area (.4).

A form built for holding concrete is similar to a jacket placed around

an object. The form is the reverse of the object which may be a con-

crete wall, a pier, or a statue base. Any irregularities appearing on

the face of the form will also appear on the surface of the finished

object. Therefore, if a smooth, attractive surface is desired, the form

must.be carefully built and greased with form oil. Furthermore, when

poured into the forms, plastic concrete has a tremendous force. Un-

less the forms are strongly built, thoroughly tied, and braced, they

will give way under the pressure of the wet concrete. Although there

are many patented form-holding devices on the market, annealed form

wire No. 9, 10, or 11 is still commonly used to hold the forms together.

The chief advantage of the patented devices is the saving of labor.

Also, some of them are so designed, they do not extend through the

finished concrete wall; hence, they do not leave a hole when they

rust out, nor any unsightly rust markings. The forms also must be

approximately watertight; otherwise the cement and water will leak

out, leaving the sand and stones bare. If carefully nailed, a No. 2 grade

of tongue-and-groove or shiplap sheathing make good, tight forms.

ERECTION OF OUTSIDE FORM WALLS
PROCEDURE

1 , Locate the nails in the comer stakes which were left in the concrete,

and check again for accuracy of dimensions.

Spike a 2x4 plate to the green concrete footings % of an inch (the

thickness of the sheathing) outside of the building line, as shown in Fig. 3.

This plate is a great help when erecting the outside forms. If the concrete

footing is so hard nails cannot be driven into it, the plates can be held in

place with stakes driven outside the footing.

3, Lay out and mark the stud spaces 2 feet on center (O.G*), on the

plate.
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4. Begin erecting the studs on the longest straight wall, in the case of

The House, the east wall of area (A), Toenail each stud to the plate with

one 6-penny (6d) coated nail on each side. Beginning at the northeast corner

of area (A), nail, plumb, and brace one corner stud, as shown at (1), Fig. 3.

Then erect and brace another stud a board length to the right of stud (1),

Tack a sheathing board near the top of the studs to hold them in position,

as shown in Fig. 3. Next erect studs (2), (3), (4), and others necessary

complete the section. On the next comer, the southeast comer of area (A),
nail, plumb, and brace another stud as you did at the northeast corner. Work
to the left of this stud, proceeding as you did at the northeast corner, to

meet the first section. Continue the process until all the studs have been

erected and braced, and the sheathing boards at the top are connected with

the first section erected at the northeast corner.

5. After the studs have all been placed in position for the east wall,

begin at the bottom and sheath up the wall.

Nail the first sheathing board to each stud

with two 6-penny nails. All other boards

should have only one nail to each stud.

6. Before continuing with the sheathing,

wires should be cut to use in holding the

forms in place. To get the correct length of

the wires, add twice the thickness of the wall,

plus twice the width of the studs (4"), plus

twice the thickness of two sheathing boards

(each thick), plus 12 inches—the length

of wire allowed for twisting. For a 10-inch

concrete wall the wires should be about 3
feet 6 inches in length.

7. On the top edge of the bottom sheathing board, close to each stud,

make shaUow double saw cuts to hold the wires. After placing a piece of

wire around a stud, bring the wire into the saw cuts, then pull the wire tight

and hammer it until it fits snugly around the stud. Drive a nail close to the

wire and bend it around the outside of the wire to hold it in place, as shown
in Fig. 4. Since wires sometimes become a source of annoyance to the work-
men, some carpenters prefer to wait until the inside forms are being built

before putting the wires in place.

8. Using the same procedure, continue sheathing up the wall, breaking
joints after every third board. Wires are placed about two feet apart verti-

cally, and where 8-inch shiplap is used as sheathing, a set of wires should be
inserted after every third board. Omit the top set of wires. Where the ends
of boards meet at joints, all boards should be cut off square and fitted to-

gether tightly. Where possible, allow the boards to extend past the corners as

shown in Fig. 6, in order to avoid excessive cutting. The lower boards of this

first wall must extend against the excavation of the south wall below the

trench of area (E).

When the forms for area (A) have been brought up to the place where
the trench for area (E

)

begins, the form boards for area (A) should extend

into the trench for area (E), Prom that point the forms for the east founda-

Fig. 4. Form Wires Held in Place
with Bent Nails
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setting the corner stud in the same way as the first stud at the northeast

comer was set. Never rely alone on plumbing of the stud
;

it is always ad-

visable to check the wall length on top of the forms with a steel tape meas-
ure. The length of the top of the form should be exactly the same as the

length of the form at the bottom, and should always check with the dimen-
sions on the plan.

Note particularly the irregularities in this wall. The northwest comer is

set in 5 inches, making the north wall 36 feet 1 inch in length. The west wall

at this corner has a short section with a wall thickness of 10 inches, and
length of 1 foot 3 inches, the wall then moves out 5 inches to line up with the

south-wall length of 36 feet 6 inches. The form wall for this comer must be
carefully built in accordance with the dimensions shown on the basement-
floor plan. This 5-inch offset at the northwest corner will allow the wood
frame of the west wall to come flush with the foundation and to extend

through in back of the stone veneer south of the chimney. The remainder of

the west foundation wall must be wide enough to carry the concrete floor of

the porch and the stone veneer on the south side of the chimney. Since the

porch posts and floor are of stone and concrete constmction, the responsi-

bility for this part of the building is left to the masons.

11, The chimney is in the west wall. This necessitates a break in the out-

side wall form. Therefore, it is necessary to build the short wall section which
when completed will be 7 feet 3 inches in length, measuring from the north-

west corner to the chimney. According to the plan the chimney jogs out 12
inches to the west, then extends to a width of 6 feet to the south, with another

12-inch jog back into line with the main wall, and from here the west wall

extends to the southwest corner of the building.

When the west-wall forms are completed, begin the outside forms for

the south wall, starting at the southwest corner. Erect, plumb, and brace a
stud at the comer, then continue building the outside forms for this wall as

you did for the east wall. The outside form for the south wall may be built

through until it meets the east wall, then openings should be cut in the wall

where the forms for the foundation walls for area (E) will join. Additional

studs should be used to reinforce the form wall where these openings are cut.

When the outside forms for the walls of area (A) are completed, the

outside forms for the south and west walls of area {E) should be built. These

forms are built in the same way as previously described for building the east-

wall forms for areas (A) and (E), Tw^o short forms must be built over the

footings below the ends of the east and west wall trenches of area (E), to

connect these walls with the south wall of area (A), All outside forms for

area (A), also the west and south walls of area (E), must be completed be-

fore beginning work on the inside forms.

12, Before work on erecting the inside forms is begun, all outside forms
should be straightened and thoroughly braced, since this work is more diffi-

cult to perform satisfactorily after the inside forms have been built and the

two wall forms have been tied together with wires. In order to get the outside

forms straight and true, a line with a %-inch block placed under it is fas-

tened to the face of the top board at each corner, as shown in Fig. 5. The
form wall is then moved into correct position and tested with a third
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%-iiich block held between the wall and the line. The wall should then be

secured in the correct position with adequate braces.

13 , Certain other provisions must be made and various items installed

before the inside forms are built, such as rough frames for the steel sashes

for the basement windows, Fig. 6; outside door frames for the basement,



FOUlilDATION FORMWORK 33

Pig. 7; keys and reinforcing rods for future wall extensions for the outside
stairway, porch foundations, front and rear entrances, and window areaways.
(See Pig. 10.) Also provisions must be made at this time for any pipes which
must be run through the walls later.

Reinforcing tie rods and keys are placed in walls to make concrete wall
connections more secure. The number and size of rods will vary with dif-

ferent construction, but for the ordinary window areaway it is advisable to

have at least three ^/^-inch reinforcing rods 2 feet long for each connection.
It is also necessary at this time to insert the flue lining in the chimney.

The flue lining extends from the footing up the full height of the foundation

OMIT FIRST STUD
UNTIL INSIDE WALL SHEATHING

HAS BEEN CUT.
THEN NAIL IT W BACK FROM EDGE

,

wall. It is held in position with spreaders and wires which are put in place
when the outside and inside forms are tied together. The holes in the flue
lining for the chimney thimble and the cleanout door must be cut in the flue

lining before it is erected. The thimble and the cleanout door and their con-
nections to the flue lining are set when erecting the inside forms.

ERECTION OP INSIDE FORMS
PROCEDURE

The east wall is also a desirable place to start the inside forms because
it has no breaks. Studs for inside form walls must be exactly opposite out-
ride form studs; no plates are required at the bottom* Note that this wall
is 10 inches thick.

1 . Place a sheathing board in position, with one end within the limits
of the wall thickness of the adjacent outside form; that is, the north-wall
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form. The other end of the board should be directly opposite an outside wall

stud. Erect and tie two studs onto the outside form wall, as shown in Fig. 8.

Beginning at the bottom, nail the first board to these two studs. Place the

first stud one stud space back from the corner, as shown in Fig. 8. The other

stud should be nailed at the end of the board directly opposite a correspond-

ing stud in the outside form wall. Allow for a wall thickness of 10 inches.

2, In the same manner set up another section of one board length and
continue this procedure until the next comer is reached. As the first stud

was omitted at the beginning of the inside form, likewise the last stud at the

next corner is temporarily omitted until the wall has been sheathed up and
the boards cut to the correct distance from the adjacent outside form for

the south wall.

3, Tack a piece of sheathing near the top of the studs as a temporary
brace to hold the other studs, as shown in Fig. 8. Next, place the other studs

in position, each stud being directly opposite to a corresponding stud of

the outside form. Nail the bottom board to each of these studs, then tack

them to the board used for a temporary brace near the top.

4, For the spreaders, prepare a 1x1 or 1x2 by cutting it to a length

equal to the thickness of the concrete wall, 10 inches for this wall. Frequently

carpenters select a straight-grain piece of softwood (1x8), cut it to correct

length for spreaders, then split the piece with a hatchet into the widths desired.

5, On the top edge of the bottom board on each side of every stud,

close to each stud, make double shallow saw cuts to hold the wires.

6, Place the spreaders between the outside and inside form boards near
the saw cuts for the wires. Place the wires in the saw cuts and bring them

into position by crossing them within the

form. Pull the wires taut and twist them
tightly on the outside of the stud, as

shown in Fig. 8. Both wires must be
twisted around each other four or five

times and the ends bent down against the

forms, as they are apt to be a source of

danger to workmen. With a wire twister,

twist the wires within the forms until the

wires sing when struck with the twister.

Usually wires are twisted with a screw
driver or a steel rod

;
however, this method

leaves a loop in the wire which will col-

lapse when the concrete is poured, thus

tending to allow the forms to spread. The
homemade twister brings the two wires

tightly together without a loop. Fig. 9.

7, Following the foregoing instructions, continue to sheathe up the in-

side form walls, breaking joints after every third board, placing spreaders,

putting wires in place, and twisting them taut as before. Omit temporarily

the top set of wires and the comer wires.

8, After plumbing the forms, cut off the ends of the boards straight and
true at the corners, the correct distance from the adjacent outside forms.

Pig. 9. Homemade Wire Twister

—

Leaves No Loop in Wire
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CORNER STUD©
IS OMITTED UNTIL /\

WALL (|) IS SHEATHED^ / / ,

END PLUMBED/
AND CUT-

DOUBLE- ^
BEVELED TO
FORM A KEY
FOR STAIR
WELL

HEADED 16 d NAILS
STUD© IS tacked

TO© AND SMITHING
OF WALL ® ^ "

DETAIL OF CORNER
Fig. 10. Plan of Forms for Foundation Walls, with Stud Arrangement for Corners

Note the cutting line shown in Fig. 8. Set the corner stud % of an inch back
from the trimmed edges of the boards, thus allowing space for the sheathing

boards for the next wall to be built.

9, Begin building the inside form for the north wall, following the same
method as that used for building the inside form for the east wall, except
that one end of the boards of the north wall will fit against the boards of
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the east wall at the northeast comer. Comer wires must be installed as the

inside form walls are built up. Break joints after every third board. Re-
member also that wires are installed after every third board, as shown in

Fig. 8. The plan of the forms for areas {AJ and of the basement walls

and for the foundation of area (E) are shown in Fig. 10. Also, note the plan

for the chimney foundation shown in Fig. 10. Note particularly the detailed

layout for the comer studs and the method of wiring them. The detail also

shows the stud arrangement in the comers to insure easy removal of the

forms.

10, Continue with the building of all other inside form walls in the

same way. Careful attention should be given to the different wall thickness

shown in Fig. 10. For The House of the Book the east and north walls for

area (A), the walls of area (C), and the east, south, and west walls of the

addition, area (E), are all 10 inches thick. Also, the short section (1'3") at

the northwest comer, where there is a 5-inch offset, is 10 inches thick. The
remainder of the west wall and the south wall of area (A) are 12 inches

thick. This extra thickness is necessary to carry the concrete floor of the

porch and the stone veneer. Remember, when building the inside form for

the west wall, that the chimney form must be built according to plan. A
4-inch brick wall and a cleanout door close up the ash pit in the chimney.

The form for the concrete must be built as shown, with the chimney wall in

the basement being 12 inches thick, the same as the rest of the west wall,

except where the flue extends into the foundation; here the chimney wall is

widened to about 16 inches, as shown on the basement-floor plan. Before

erecting the inside form walls, it is important for you to make a careful

study of the thickness of the various walls. Also, study carefully the various

details of the forms for all foundation walls, as well as the form and stud

details for the comers, Fig. 10.

11, To insure a rigid and straight waU, as well as a support for the mn-
way for the wheelbarrow used in filling the forms with concrete, a whaler, or

ranger, is placed on the outside and inside of the form about 6 inches below

the top of the finished concrete wall. Fig. 11. The whaler should be a straight

2x4 or 2x6. On the outside of the form the whaler is placed on edge and
spiked to the studs. On the inside form the whaler is spiked flat against the

studs. Tie wires should be run around these whalers and through the forms.

After spreaders have been placed in the correct position between the

outside and inside form walls, the wires should be twisted tight.

12, On the inside of the basement wall, build plank runways around the

form wall as shown in Fig. 11. One end of the cross ledgers which sup-

port the boards for the mnway rests on the inside whalers. The other end
of the ledgers rests on the 1x6 cross bracing of the outer frame of the run-

way, Fig. 11. The ledgers which support the runway planks should be

spaced at a distance to correspond with the length of the planks, with suffi*

dent ledger support between to insure a safe and strong mnway.
13, Before the concrete is poured for the foundation walls you should

again make a thorough check of all details. Note especially the wiring of the

forms, as shown in the detail of the corner, Fig. 10. Correct wiring of form
walls for concrete cannot be overemphasized. If outside and inside forms
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are not properly held together on all sides, as well as at the comers and
around irregularities in wall construction, the forms will spread when the

concrete is poured. This spreading of the forms will cause irregularities in

the finished concrete wall.

Study and check carefully all details of the northeast comer, Fig. 10.

In addition to the method of wiring for holding the forms together at the

corners, this detail also shows how the corner stud (a) for the north wall

(2

)

is nailed plumb to the east

wall (1), Note also the beveled

2x4’s used as keys shown as

(h

)

for tying the concrete

walls together at the comers,

and as ties for concrete con-

nections to the walls of area

(A). Such ties are shown for

connection of the outside stair

well and for the front entrance

foundation. Fig. 10. Note,

also, the studs (c) and (d)

used for bracing the inside

form walls indicated as (3)
and (4), detail drawing, Fig.

10. Check again provisions

made for all openings for

basement windows and the

doorway. Tie rods, for walls

that adjoin the main wall but
are built later, are shown on the basement-floor plan. All such tie rods must
be placed in position before pouring the concrete.

14. The proper height for the top of the concrete wall should be marked
with double-headed nails before any concrete is poured. The nails should

be driven into the sheathing of the outside wall form at a uniform height

and spaced at a distance of every 4 or 5 feet. Nail heights should be set with

a transit to insure a level-wall top. If a transit is not available, nails should

be set in each corner and leveled with a lin^ level. A taut chalk line fas-

tened to these nails and snapped will make a guide line for setting the re-

mainder of the nails.

Green lumber should never be used for building forms, as exposure

to air and sun often will cause such lumber to shrink. The shrinking

of the lumber will open the joints and allow a part of the wet concrete

to leak out, leaving only the larger stones or gravel. The porous con-

dition of the concrete thus created weakens the foundation walls. On
the other hand, if the lumber is too well seasoned it may absorb mois-

ture and swell when the wet concrete is poured into the forms. If the

form walls become distorted by swelling of the boards, the walls of

DOUBLE-HEADED NAIL
MARKS CONCRETE HEIGHT,

2X4
WHALER

4-0
**

DRAIN TILE rBOARD FOR
FOOTING IN SOFT SOIL‘D

Fig. 11. Forma for Basement Walls, Braced and Wired
with Runway Ready for Pouring Concrete into Fonns
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the finished foundation will not be straight and true. Obviously boards

containing knot holes are not desirable for use in wall forms. Fre-

quently, in building wall forms, lumber which has given satisfactory

results include hemlock, spruce, fir, and yellow pine. White pine is too

soft for this purpose.

REMOVAL OF FORMS

Several days should elapse after the concrete has been poured be-

fore the forms are removed. Jarring or excessive pressure on the fresh

concrete will cause it to crack. Such breaks are extemely difficult to

repair. When the concrete has become set firmly enough to permit re-

moval of the forms, this work should begin by first cutting the wires.

Then the studs should be removed by prying them away from the

sheathing boards with a pinch bar or a 2x4. Never attempt to remove

the studs by pounding or driving them loose. Immediately after the

form boards are removed, all nails should be pulled out and the lumber

stacked in an out-of-the-way place where it can remain until needed

again.

BUILDING OF ADDITIONAL FORMS

After the foundations for the main parts of the building have been

completed, the trenches should be dug for the porch and entrance

foundations. Forms for these foundations, as well as for the outside

stairway of the basement, should be built in the same manner as those

for the foundation walls of the main sections of The House,

For the basement-window areaways, excavations should be dug

down to good solid ground. The dirt taken from these excavations

should be used as filling around the basement walls. As the dirt is

put in place it should be packed firmly. Small forms, such as those

for the window wells, usually are built in panel sections which are

fastened together on the location. The forms for the semicircular win-

dow areaway for the north side of The House, can be made of i/i-inch

plywood or similar material which can be bent to the desired shape,

Fig. 12.

For details of this window construction see Fig. 12. Note par-

ticularly the 2x4 stake and brace, the reinforcing rods where the wall

of the window well joins the main wall, and the construction of footing

forms showing the cinder and gravel fill over the drain tile.
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Before beginning construction of outside stairs, relocate the outside

corners of area (B) with lines and a plumb bob. After the concrete wall

has been built for the outside stair well, forms are set up for building

the concrete stairway. Forms for concrete stairs can be built by first

laying out the stairs on a piece of 1x10, indicating the risers and treads.

Fig. 12. Plan and Sectional View of Semicircular Window in Basement

also the location of the riser-form board, as illustrated in Fig. 13. (Stair

layout is described in detail in the chapter on Interior Finish.) To sup-

port the risers of the form there are two 2x6^s which are held against

the 1x10 while the braces are nailed in the exact position with double-

headed nails. After placing and fastening the 2x6^s in position in the

stair well, the risers are nailed to them. The risers are held in place in

this manner so they can be removed easily after the concrete has set

sufficiently to be troweled.
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DOUBLC-HCAOCD
NAILS

2x6

lx 10 STAIR
LAYOUT Piece

PRCPARING THE RISER SUPPORT
PACKED V -f

i

CINDER FILL
-REINFORCING BAR

Fig. 13. Layout for Erection of Supports for Concrete Stairway

22 GAUGE X Vl BAND IRONS
TIE THE 2x4*S TOGETHER

22 GAUGE BAND IRONS
-FORM TIES

SHEATHING CAN BE
,

EITHER 8’'SHIPLAP
OR 6'TONGUE AND GROOVE

2x4
SECTIONS ARC HELD

TOGETHER WITH 20^ NAILS

TIES THROUGH JOINTS

SPREADER
WIDTH OF SECTIONS

VARIES FROM P-O" TO 4'-

Fig. 14. Unit of Sectional Form
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OTHER METHODS USED IN BUILDING FORMS

Unit or sectional forms illustrated in Fig. 14 have the advantage of

repeated use. They can also be built and repaired in the shop during

dull seasons. The height of all sections should be the same; that is, 8

feet. This height is suitable for all ordinary residential purposes. Sev-

eral different widths ranging from 12 inches to 4 feet are necessary;

wider sections become too heavy for convenient handling.

The frame for each unit is made by nailing 2x4^s together. The

joints should be secured with band iron. The sheathing should be

either 1x8 shiplap or 1x6 tongue-and-groove lumber thoroughly nailed

with etched or coated nails. Narrow boards are the most suitable for

the purpose. Good woods to use are the white or Norway pines, which

are light, yet dense enough to withstand rough usage. The exact width

of the different units should be governed by the width of the boards

used. For the last board it is better to use a full-width board than to

use a narrow strip. Before the panels are put into use they should be

given two coats of paraffin-base form oil, with an additional coat after

each job to keep the forms in good condition.

Sectional Forms. When sectional forms are used, the outside forms

of the walls are erected first, just as in the built-up form work. The

Illustration, Fig. 15, shows the usual procedure in the erection of sec-

tional forms.

ERECTION OF SECTIONAL FORMS
PROCEDURE

1, Beginning at one comer of the building, the first section (1) with its

hand iron fastened to the bottom is put into position on the footings. This

section should be carefully plumbed, aligned, braced, and anchored at both

the bottom and the top.

2, The second section (2) is then brought into position and fastened to

the first section with 20-penny (20d) common nails driven through the 2x4
frame of the sections. Other sections are then added according to the needs

of the building.

3, It is not likely that a builder will find form sections available to

meet all different wall dimensions; therefore, small spaces can be filled in

with plank filler strips where needed, as shown in illustration. Fig. 15. Such
filler strips are usually fitted into place after such sections as (3) have
been erected and braced.

4, Builders have found that the best method for holding two wall forms
(outside and inside) together is by the use of band iron. For this purpose



Fig. 15. Erection of Sectional Forms

should be spaced about 2 feet apart because of the greater pressure near

the bottom of the forms while they are being filled with concrete. On the

upper three feet of a seven-foot wall, iron bands can be spaced as much as

3 feet apart.

Fig. 16. Band-Iron Tightener

5 . The holes for the band irons are usually cut at the time the forms

are made. Three holes, one in the middle and the other two about 10 inches

from each edge of the section, should be spaced along the three center (2x4)

cross pieces. These holes will serve in most cases for tying forms together

with band iron. Before starting to erect the inside forms, the carpenter

will find it to his advantage to place the band iron in the outside forms after

they have been erected.
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6. After the band iron is in place on the outside forms, spreaders are

toenailed to these forms. The spreaders should be made from 1x1 or 1x2
stock. They must be of the same length exactly, and exactly equal to the

thickness of the concrete wall which is to be constructed. The spreaders

should be nailed to the outside form either over or under the band iron.

The closer the spreaders are to the band iron the less danger there is of

distortion of the form when the bands are tightened.

7. Outside corners, such as are formed by section (1) and section (4),

Pig. 15, can be more easily and more securely held in place by using a No.

9 or No. 10 wire. The two outside wall sections are tied together with the

inside forms by use of the wire, which is inserted at the time the outside

forms are erected.

Plywood Forms. Large plywood panels are coming rapidly into

use for form building. Fir plywood panels, measuring 4 feet in width

by 7 or 8 feet in length, are available on the market. Such panels are

easily handled and easily stored. They also can be erected quickly

when needed. However, since the edges become damaged easily, special

care should be taken when handling the panels. Such plywood panels

are tied together with band iron or with one of several kinds of patented

concrete wall ties.

PATENTED CONCRETE WALL TIES

A special type of patented wall tie is the Richmond Snap Ty shown

in Fig. 17. The Snap Ty consists of a steel rod with spreader washers

which hold the wall forms apart.

These ties are available on the

market in different sizes, making

it convenient to use this type of

tie with various wall thicknesses.

Note the break points indicated in

the illustration. A special wrench

will break the ties at a break point

one inch within the concrete,

leaving only a small hole to be

plugged. A tyholder slipped over

the rod on the outside of the whal-

ers will draw the forms together

tightly.

Fig. 17. Richmond Snap Ty

Cone nuts, used in connection with form clamps, act as spreaders,

Fig. 18. These ties are made by threading a steel rod into a cone on
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the end. Together with a clamp, which has a set screw, another rod,

threaded into the other end of the cone nut and passing through the

whalers, holds the form in position. When removing the forms the

outside clamp is removed first, then the rod and cone are screwed out,

leaving a cone-shaped hole to be plugged.

Fig. 18. Cone Nuts with Form Clamps

A type of tie requiring only an occasional stud is the economy

wedge-spacer tie shown in Fig. 19. The spreader and wedge hold

the boards in place.

Another type of tie is shown in Fig. 20. This is the Nelson spreader

tie, which is made of 15-gauge metal l^^ inch wide formed into a

special corrugated angle shape with the ends punched and twisted.

CONCRETE FLOORS AND COLUMN FORMS

Concrete-Floor Construction. Concrete floors reduce the fire hazard.

Therefore, in buildings intended exclusively for residential purposes,

concrete floors are gaining favor for the first floor. To carry the 2V^-

inch concrete slabs, such floors usually have precast joists, as shown

at (A), Fig.'21, or what is known as junior steel beams, shown at (J3),

Fig. 21. Between these joists or beams, the form work is carried on 2x4

spreaders held in place with bent-wire saddles, as shown at (A), Fig.
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21, or by spreaders made of 1-inch material to fit the joist depth, and

resting on the lower flange, as at (B), Fig. 21. If a smooth ceiling is

required, the sheathing can be square edge (1x6) covered with water-

proof building paper. When putting the sheathing in place, an allow-

ance of or %-inch opening should be made for each joist space to

provide for wood expansion when the boards absorb moisture from

the wet concrete. If the boards are wet when put in place they may be

laid tight because there will be no danger of additional expansion.

PRECAST CONCRETE-JOIST
CONSTRUCTION

STEEL BEAM
SHEATHING

JUNIOR STEEL-BEAM
CONSTRUCTION

Fig. 21. Forms for Precast Concrete Joist and Junior Steel Beam

Where the joist and slab are poured at the same time as in the

case of large construction jobs, Fig, 22, the forms may be entirely of

wood. Note the various details shown in the illustration. Usually, how-

ever, metal pans are used. The pans rest on 2x10 planks, which are

supported by shores, either solid or adjustable.

Columns. For constructing columns, 6-inch tongue-and-groove

boards are used. The columns are built up in vertical panels, each

side being constructed on the carpenter^s work bench, then assembled

later on the location. Plywood panels produce a smooth concrete

finish free from the marks which are left when boards are used. Ply-

wood panels are usually preferred for better-grade work. Column

forms are held together with yokes made of 4x4’s held in place with

%-inch bolts and wedges; see (A), Fig. 23. Yokes with wedges, but

without bolts, as in view (B), also are satisfactory. Patented steel ad-

justable clamps, shown at (C), Fig. 23, are much more easily adjusted
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and are time saving. In order to make the form strong enough to with-

stand the pressure of the concrete, the yokes must be spaced closer

together near the bottom. The distance between yokes may be gradu-

ally increased near the top of the forms. Spacing should vary according

to the size and height of the column.

Fig. 24. Forms for Concrete Walls for a Large-Scale Building Project—Northwestern
University
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which will withstand any stress or strain likely to be put upon the

forms.

CHECKING ON YOUR KNOWLEDGE
The following questions give you the opportunity to check up on your-

self, If you have read the chapter carefully, you should be able to answer

the questions. If you have any difficulty, read the chapter over once more

so that you have the information well in mind before you go on with your

reading.

DO YOU KNOW
1. Why the accident rate in the building industry is comparatively high?

2. In what way the individual carpenter can help in reducing this high

accident rate?

3. Who should stake out the house on the building lot? Is this the car-

penter^s responsibility?

4. How deep the excavations are to be made for the basement and the

trenches for the addition of The House of the Book?
5. The length of the outside south and north walls of The House f

6. What construction feature causes this difference in the length of these

two walls?

7. When excavations are to be made for the basement window area-

ways, the outside stairway, and the trenches for the porch; at the same time,

before, or after, excavating for the main sections?

8. How outside and inside forms for concrete walls are held together?

Why is this strengthening of the form walls especially important for the

success of a building project?

9. When building form walls, what provision is made for basement win-

dow and door openings ?

10. Of what material the form for the semicircular basement window is

made? Why is this material better, in this case, than boards?

11. When building forms for basement foundations, what provision is

made to prevent foundations for window and door areaways pulling away
from the main wall?



CHAPTER III

Wall and Floor Framing

QUESTIONS THIS CHAPTER WILL ANSWER
1. When constructing frame buildings, how can the carpenter provide pro-

tection against termites? 2. When framing walls, what precautions should be

taken to reduce the fire hazards? 3. What two types of wall framing are com-
monly used in the United States? 4. What name is usually given to the

story-by-story method of framing? 5. When did the first rigid fiber in-

sulation board appear on the market in America? Where was it manu-
factured?

INTRODUCTION TO CHAPTER III

You are now going to learn how to frame a new house. This is one of

the most important chapters in your textbook. The importance of foundations

has been emphasized previously, but in addition to a solid foundation, a
house must have a well-built superstructure, also. This is the portion of the

building in which ^‘we live, move, and have our being.^^ Therefore, the con-

structing of walls so as to insure a substantial superstructure must be
stressed. As you study this chapter you will understand why the information

you acquired in your preliminary study of carpentry was necessary before

beginning the actual building of a new house.

In this text the author has given you exact and practical instructions

on how to proceed step by step in the framing of walls, floors, and subfloors.

Directions are given for the handling of details connected with the placing

and fastening in position of joists, girders, and beams. Instructions are given

also for dealing with many other important features pertaining to the fram-
ing of walls and floors. You are told how to frame a building to prevent
damage by termites and reduce Are hazards. Considerable attention is given
to the framing of walls so as to equalize the shrinkage of the lumber used

in different parts of the building. Explanations are given regarding methods
to use when framing around door and window openings. Special problems
involved in framing walls so as to provide for the installing of water pipes

and heat ducts are discussed and instructions given regarding the solution of
such problems.

Information given in Tables I and II will help you in determining the

size and type of joists and girders required to carry the load, or weight, of

the superstructure of a new building. In addition to the blueprints, sixty

drawings are provided to show you the details of the various parts of a frame
wall during the process of construction. These illustrations will help you to

visualize each portion of the frame of a house as you advance in your study of

carpentry construction. In the progress of your work, note particularly the
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many dimensions and the elevation drawings shown on the blueprints. The
drawings, together with the plans or blueprints, make it possible for you
to form a mental picture of the relative size and appearance of the different

portions of the walls and floors of the building.

At the close of this chapter the author discusses the general instructions

which he has given on wall and floor framing and shows how this informa-

tion can be applied to a particular building such as The House of the Book,

a typical American home.

As pointed out previously, the author does not claim that the methods
he presents are the only ones that may be used for successfully constructing

a new home. However, he does maintain that the methods he recommends
have been tried and proved satisfactory in the construction of many homes
throughout the country.

FRAMEWORK OF THE SUPERSTRUCTURE

The wall and floor framing, together with the roof, form the skele-

ton of that part of a building known as the superstructure; that is,

the portion which rises above the foundation. The sheathing, outside

finish, inside wall finish, trim, and finish-floor work are fastened to

the framework of the superstructure. Since the strength and rigidity of

a building depend upon the design and workmanship involved, it is

advisable to give these two factors special consideration. When erecting

the framework of a building, any one of several different methods

may be employed depending upon design, conditions peculiar to a

certain locality, and the experience of the builder. Before taking up the

discussion of the framing of The House of the Book we will consider

some of these various methods.

TYPES OF WALL FRAMING

During the early history of our country timber was abundant, but

the means of working it up into lumber were primitive, requiring

much work by hand. Because of this necessary handwork, it was

cheaper to use large-sized pieces when framing a building than it was

to cut the lumber into smaller sizes. Nails were comparatively scarce

and expensive, but labor was cheap and it was the custom to use

mortise-and-tenon joints where various pieces of the framework came

together. The pieces were then held in place by wooden pins. This cus-

tom persisted imtil about the middle of the nineteenth century. How-
ever, during the passing of years materials have become more expensive

and the means of producing lumber in smaller sizes have been more
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highly developed; meanwhile, the sizes of pieces used for framework

have become steadily smaller.

Because of these changing conditions, gradually the methods of

framing buildings began to change also. Among the new methods de-

veloped are those known as balloon framing and platform or story-by-

story framing, in which only small-sized lumber, or scantlings, are

used. Where necessary for greater strength these pieces are doubled or

trebled and nailed together to make a single piece. Since nails and spikes

have become more plentiful and wages higher, joints are fastened by

spiking the pieces together instead of making mortise-and-tenon joints.

When framing a building by the old method, the joints are made

more easily on the ground. Therefore, it is customary to frame each

side separately and to raise one whole side into position as a single

unit. This procedure requires strong braces at all corners where the

frame must be held square and true while it is being raised. Since the

balloon and platform frames are nailed together in place, instead of

on the ground, braces are not so essential and are sometimes omitted.

However, in the better class of work some form of bracing is employed

at the corners even in balloon framing. Such bracing tends to prevent

cracks in the plaster by making the frame more rigid and more resistant

to wind pressure. Progress in the use of the newer types of framing

has been slow, especially in the older sections of the country. Even at

the present time, the old braced-frame method, or some modifications

of it, is employed to some extent, particularly in the East. The braced

frame has the advantage of being more rigid than the balloon or plat-

form frame, and it also provides greater resistance to fire.

1. Balloon Frame. A modern type of framing, acceptable for the

building of substantial houses in all parts of the country, is shown in

Fig. 1. Distinguishing features of this type of framing are the outside

studs and, where possible, the load-bearing partition studs which are

made to extend the full two stories from the foundation to the rafter

plate. On the second-floor level the joists rest on a ribbon board, shown

at 4) Fig- and are nailed against the studs. The attic-floor or ceiling

joists rest on the doubled top plate shown at 6 Fig. 1. The ribbon board

used in the balloon type of framing is cut into the supporting studs as

shown at 4) Fig. 1. The use of a ribbon makes it necessary to put in

fire stops between studs to prevent the circulation of air throughout
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Fig. 1. Balloon Frame Construction Showing Location of Shrinkage Materials

the walls; see 1 and 3
,
Fig. 1. Where the sheathing is nailed on diago-

nally, the (1x4) diagonal brace which is shown at 3,
Fig. 1, may be

eliminated if so desired.

The balloon frame offers the advantages of speed and economy of

construction. The outside wall and load-bearing partition studs extend

from the foundation sill to the rafter plate. These continuous studs

make possible easy installation of service pipes without the cutting

of plates and consequent weakening of the structure. The balloon

frame also possesses rigidity and reduces shrinkage by reducing the
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Fig. 2. Western Frame Construction Showing Balance of Shrinkage Materials

amount of cross-section lumber to a minimum. Note the balance of

shrinkage materials on the outside walls and load-bearing partitions

shown at point 1 and 3 and ^ and 6y Fig. 1.

2. Platform or Western Framing. With the advent of kiln-dried

framing lumber the more recently developed platform frame has been

gaining in favor rapidly, Fig. 2. This type of framing is unquestionably

the fastest and safest form of good construction and also allows for

greater use of short materials for studding. Interior and exterior walls

are framed exactly the same, thereby insuring proper balance in case
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any shrinkage or settling occurs. Where steel beams are used instead

of wood girders, wood of the same cross-section size as the sills on

the foundation should be used to insure an equal amount of shrinkage.

Each floor is framed separately, story-by-story, and the subfloor is

laid before the wall and partition studs are raised. Note the balance of

shrinkage materials on the outside walls and load-bearing partitions at

points 1 and 2, 3 and 4, 5 and 6, Fig. 2.

Platform framing automatically provides fire stops for the walls

and partitions at each floor level. Diagonal subflooring may be laid

easily for each story before any studs are raised for the story above,

thereby speeding up the operation of subflooring and securing a safe

and sound floor on which the workmen may stand.

FRAME-CONSTRUCTION PROBLEMS

Shrinkage. Frequently, shrinkage causes unequal settling which

results in cracked plaster, damage to decoration, and infiltration and

escape of air. A good and careful builder can control shrinkage to a

great extent by:

1) Securing properly seasoned and dried lumber.

2) Equalizing shrinkage of material in outside walls and load-

bearing partitions through the method of framing the building.

3) Providing artificial heat in the building after it is inclosed and

before lath and plaster are applied, with another drying-out period

after plastering and before trimming the building.

Most builders give too little attention to the second point

—

equaliz-

ing shrinkage—yet this is an extremely important factor in preventing

damage to the building after it is finished. Wood will change size and

shape according to its moisture content, and this fact must be taken

into consideration when framing a building.

A greater amount of shrinkage will result from the platform type

of framing, Fig. 2. However, the shrinkage can be equalized more

easily, not only between the outside walls and load-bearing partitions

but, also, for all other partitions. Although balloon framing has less

shrinkage than the platform type, the shrinkage is more difficult to

equalize in the balloon type, Fig. 1. Despite this fact it is better to use

the balloon type of framing when buildings are to be veneered with

brick or stone, or when a building is to be stuccoed. The veneer masonry
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in such buildings is rigid, while the window and door frames which

extend into the masonry are fastened to the wood frame; thus, if any

great amount of settling should occur, the frame may be tom loose,

causing interior wall damage.

Sill Construction. The sill is the first part of the frame to be set

in place. It rests directly on the foundation wall and extends all around

the building wherever wood framing members are to be erected. The

4x6 or 6x6 timber sills of former days have been replaced by 2x4, 2x6,

or 2x8 sills embedded in mortar and held in place with i/^-inch anchor

bolts. These bolts are spaced 4 feet on center (O.C.) and set in the

masonry.

The T-sill assembly is the best construction to use for balloon

framing. Fig. 3. The minimum shrinkage in the single sill and a header

joist which acts as a draft and fire stop make this a desirable type of

sill. Another feature which is an advantage is the ease with which it

can be assembled.

When joists are nailed against the studs, as in the eastern-sill con-

struction, a 2x6 sill is wide enough, but it necessitates the cutting and

fitting of headers between the joists for fire stops, as shown in Fig. 4.

In cheap balloon construction the header is omitted, as in Fig. 5.

The box-sill assembly is the best construction to use with the plat-
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form frame, Fig. 6. This type is sometimes cheapened by omitting

the header joist.

The double sill, which can be used in any kind of sill assembly,

has the advantage of sills lapping at the comers and other joints.

However, the need of this is not so essential if the sill is well anchored

every 4 or 6 feet. A double sill needlessly increases the shrinkage area

of lumber, and adds to the cost of construction.

Protection against Termites. The wood-devouring termite or white

ant is one of the enemies of wood construction. Of the many different

species of termites the two most common in the United States are

the subterranean and the nonsubterrancan, or dry-wood, types. The

subterranean termite is most active and can be found in almost every

state in the Union. However, it is more prevalent in the southern

part of the country. These destructive insects live underground, com-

ing out to feed on wood. After feeding, they return to the ground for

moisture. If shut off from moisture they die. These termites will burrow

through poor mortar in order to reach the wooden superstructure of a

building. Sometimes they build earthlike shelter tubes over materials

through which they cannot burrow. Then they travel back and forth

through these tunnels between the ground and the wood on which

they feed. See Fig. 7.

In localities where the attack of the subterranean termite is inevi-

table, preventative measures must be taken at the time of construction.
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Fig. 7. Metal Termite Shields under Wood Sills and around Pipes

Sills and other framing members should be at least 18 inches above

the ground and should be treated with coal-tar creosote, or protected

by metal termite shields, as shown in Fig. 7. The shields, of 24-gauge

galvanized iron or copper, should project on both sides of the wall

and all around piers to prevent access from any side. Masonry units

should be laid in mortar rich in cement; porous concrete foundations

should be avoided as they permit penetration by termites.

Columns, Girders, and Beams. The joists rest on sills placed on

top of the foundation walls around the outside of the building. How-
ever, the distance between the foundation walls (the span) may be

so great that additional support must be provided between the walls.

When such support is necessary it may be in the form of a cross’-

bearing wall, a wood girder, or a steel beam. Not only are the girders

or beams supported at the ends which rest on the walls, but usually

additional support is provided by the use of one or more posts placed

in between the two walls. Necessary footings must be constructed for

the posts. When wood posts are used it is advisable to construct a
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concrete base with a 6-inch pier which will bring the bottom of the

post safely above the moisture of the basement floor, as shown in

Fig. 8. A concrete pier under the wooden post and an air space around

the end of the girder in the concrete wall will help to prevent decay.

A %-inch iron dowel pin in the concrete pier will hold the post in place.

In order to insure proper support for a girder or beam, it is

necessary to calculate the size of post required to carry the girder

load. For ordinary wood posts not longer than 9 feet nor smaller

than a 6x6, it is safe to assume that a post is sufficiently strong if the

longest dimension of the cross section equals the width of the girder;

that is, for a girder 8 inches wide a 6x8 or 8x8 post should be used.

Steel beams—either I or H—^usually are supported by Lally

columns; that is, iron pipes filled with concrete, set on plates on

footings and bolted to the beams at the top.

Calculation of Loads, The size and strength of the girders or

beams should be calculated carefully to make sure they will be

strong enough to carry the necessary load. The method for calcu-

lating loads for small homes is illustrated in Fig. 9. The girder load

is determined by adding together the weight of all materials resting

on the span of the girder plus the live load required for the type of

building according to the city or state building codes. Roof loads

usually are carried by the rafters resting on the outside walls. Where

partitions in the attic carry part of the roof load, these loads must

be taken into consideration if such weights are carried by the girders.

Not only must the load directly above the girder be considered but

also half of the floor load on each side; that is, half of the joist

weight which rests on the girder and the load which the joists carry.

This is called the girder-load area. See Fig. 9.

Therefore, in determining the size of the girder, it is necessary to

find: (1) the greatest distance between the girder supports (span);

(2) the girder-load widths; (3) the total floor loads (dead and live

loads) per square foot carried by the joist and bearing partition to

the girder. When calculating loads for small-house framing, you will

find the information given in Fig. 9 of great value.^

After figuring the weights or loads the various girders will be

* Information given in Fig. 9 and in Tables I and II was taken from the

High Cost of Cheap Construction, Weyerhaeuser Timber Co., Chicago, Illinois.
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required to carry, consult Table I for the size of wood girders needed

and the space permissible. This information is intended to assist you

in the selection of proper sizes of wood structural members for the

average house. This method of procedure is not recommended when

designing large buildings because there are so many factors involved

in the designing of any large-sized building. The calculations given

here are based on the working-unit stresses of No. 1 dimension

Douglas fir which is the grade of lumber recommended for girders,

Table I. Recommended Sizes op No. 1 Douglas Fir Lumber for Girders

Girders I Sake Load in Pounds for Spans prom Six to Ten Feet

Sise Six Feet
1

Seven Feet Eight Feet Nine Feet Ten Feet

6x8 solid 6,875 5,893 5,156 4,583 4,125

6x8 built-up 6,100 5,220 4,575 4,065 3,663

6x10 solid 8,576 8,667 8,273 7,354 6,618

6x10 built-up 9,795 8,385 7,345 6,525 6,865

8x8 solid 9,285 8,036 7,031 6,250 5,625

8x8 built-up 8,145 6,960 6,125 5,425 4,880

8x10 solid 11,690 11,820 11,281 10,028 9,025

8x10 built-up 13,050 11.180 9,775
1

8,700 7,825

joists, and rafters, by the West Coast Lumbermen's 1Association.

These recommendations are: extreme fiber stress in bending, 1,200

pounds per square inch; maximum horizontal shear, 120 pounds per

square inch; modulous of elasticity, 1,600,000 pounds per square inch;

compression across grain, 325 pounds per square inch. Compensation

for structural differences must be made when other species or grades

are used. When solid girders are used they should be of old-growth

material and free of heart centers.

Steel beams are used frequently in place of wood girders. Such

beams can be obtained in various weights, as well as in different sizes.

The selection of the most suitable beam to use for any particular job

depends upon the load the beam must carry. Loads for steel beams

are calculated in the same way as loads for wood girders. Th^
required sizes for steel beams can be determined from information

supplied by steel manufacturers.
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Joists. The size of joist commonly used in dwellings is 2x10 for

the first fioor, and usually the same size joist is used on the second

fioor also. In some cases the size of the second-floor joists can be

decreased without danger if the spans are short. However, a change

in joist size on the same floor will cause a step up or down. Joist sizes

for different lengths of spans and for various loads are given in

Table II. This information is based upon material of the same size

and strength as that of the girders.

Framing Joists on Girders or Beams, Methods of framing joists

on foundation walls was explained in connection with the directions

given for sill construction, and illustrated in Figs. 3 to 6. Several

different methods may be used when framing joists on girders, but

the simplest method is to rest the joist on top of the girder as shown

Table II. Sizes of No. 1 Douglas Fir Lumber Recommended for Joists

ON Different Length Spans for Various Live Loads

Spans for Caruyinq Livf Loads Shown with Additional
Weight of Joists and Double Flooring

LrVE I OAD8

20 Ids.
|1

30 lbs.
1

40 lbs.
1 50 lbs.

Spacing Plastered
||

Plastered ’
1

No
1

Plastered 1 No Plastered i No
Siae Ceiling

1

Oiling ' Plaster Ceiling Plaster Ceiling ! Plaster

Span ! Span
!

Span Span Span Span i Span

Inches Ft. In. Ft. In. Ft. In.
1

Ft. In,
i

Ft. In. Ft. In. Ft. In.

12 7 8 — — —
2x4 16 7 0 — — — — —

24 6 1 — — — — — — —
12 11 9 11 6 13 4 10 8 12 0 10 0 10 11

2x6 16 10 9 10 6 11 11 9 8 10 6 9 1 9 6
24 9 6 9 3 9 6 8 6 8 7 7 10 7 10

12 15 7 15 3 17 9 14 1 15 10 13 3 14 5
2x8 16 14 3 13 11 15 5 12 11 13 10 12 1 12 7

24 12 7 12 3 12 5 11 4 11 5 10 4 10 4

12 19 7 19 2 22 2 17 9 19 11 16 8 18 2

2x10 16 17 11 17 6 19 5 16 3 17 5 15 3 15 10
24 15 10 15 6 16 0 14 3 14 5 13 1 13 1

12 23 6 23 0 26 7 21 4 23 11 20 1 21 10
2x12 16 21 7 21 1 23 7 19 7 21 0 18 5 19 1

24 19 1 18 8 19 3 17 3 17 4 15 9 15 9

12 17 10 17 7 22 0 16 4 19 9 15 4 18 9
3x8 16 16 3 16 1 19 4 14 11 17 4 14 1 15 10

24 14 6 14 3 16 4 13 2 14 4 12 4 13 1

12 22 4 22 0 27 2 6 24 8 19 3 22 7
3x10 16 20 6 20 3 24 0 10 21 9 17 8 19 1

24 18 2 17 11 20 3 7 18 1 15 7 16 5
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in Fig. 10. Another method which may be used successfully is to cut

away a portion of the joist and frame it around the girder, as shown

in Fig. 11. When flush ceilings are required underneath the joists, the

ends of the joists may be supported by joist hangers or iron stirrups,

as shown in Fig. 12. The method used for framing joists on girders

depends upon the requirements for the ceiling below and the procedure

necessary to equalize the shrinkage of the structural lumber used in

the building.

Girders may be of solid wood as shown in Figs. 10 and 12, or be

built up as illustrated in Fig. 11. Girders are built up by placing two

STIRRUP

Fig. 10. Simple Method of Fig. 11. Framing Joist

Framing Joist on Girder around a Girder
Fig. 12. Joist Supported by

Iron Stirrup

or more joists side by side and fastening them together with nails or

bolts. When consisting of several planks held together with %-inch

bolts, which are staggered and spaced 20 inches apart, built-up

girders are as strong as solid-wood girders. Built-up girders also have

the advantage of not warping as easily as solid-wood girders, and are

less likely to contain decayed wood.

Since nails cannot be driven into steel, framing joists on steel

beams presents problems slightly different from those involved in

framing joists on wood girders. However, joists may be attached to

steel beams with hangers or iron stirrups the same as to wood girders.

The iron stirrups, either double or single, can be bolted to the steel

beams, thus providing a bearing for the end of the joist. When this

method is used, the joists should always be set with a clearance of

not less than % of an inch above the top flange of the steel girder to

allow for shrinkage of the lumber. If hangers or stirrups are not used

and nailing is necessary, wood members must be bolted to the steel

beam, either at the side as shown at (A), Fig. 13, or on top of the
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steel beam as shown at {B), Fig. 13. Resting the joist directly on

the lower flange of the steel beam is not recommended, because the

narrow, sloping surface of the frame of the beam does not provide

sufficient bearing for the end of the joist.

When using the method illustrated at (A), Fig. 13, it is necessary

to cut out the end of the joist so it will fit around the top of the I beam,

as shown in the illustration. Care must be taken to allow at least

%-inch clearance over the top of the beam to prevent splitting of

the joist when the lumber shrinks. After the joists are placed in

Fig. 13. (i4) Wood Member Bolted to the Side
of an I Beam; {B) Wood Member Bolted to

Top of I Beam. Provision Must Be Made for

a ^-Inch Clearance Over the Top of the Beam
in the Case of (il)

Fig. 14. Fig. 15. Method of

Metal Plate Framing Joists into
Bolted or Welded H Beam with Joists

to Bottom of Held in Position by
I Beam Metal Dog

position, they should be toenailed to the wood member which is bolted

to the steel beam. When joists are framed on steel beams, as illus-

trated at (R), Fig. 13, a wood member is bolted to the top of the

beam, as shown in the illustration. The ends of the joists are lapped,

thus providing each joist with a bearing equal to the width of the

wood member.

When flush ceilings are required underneath the joists, metal plates

can be bolted or welded to the bottom of the steel beam as shown in

Fig. 14. Such a plate provides a wider resting place for the ends of

the joists. Another method of framing joists on steel beams is illus-

trated in Fig. 15. In this case an H beam with a wide flange is used.

The joists are framed into the H beam and the ends of the joists held

together with a metal dog, or strap, as shown in the illustration.

Whenever a part of a joist extends over the top of a steel beam,

an allowance, or clear space, of at least % of an inch for a 2x10 joist

must be provided above the top flange of the beam for shrinkage.
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This precaution will prevent splitting of the joint when the wood

dries out and consequently shrinks.

Doubling Joists. In the framing of floor joists, it sometimes be-

comes necessary to cut away part of the joist; for example, in the

construction of stairways, or when framing around chimneys and

Fig. 16. Method of Framing around Openings by Use of Double Headers and Trimmers

fireplaces. When cutting a joist is necessary, the strength thus lost

must be replaced or compensated for in some way. Whenever floor

joists are cut and consequently weakened, they must be framed against

headers, and the headers must be doubled, as shown in Fig. 16. These

headers, in turn, are supported by double or triple joists called trim-

mers. The framework around openings is tied together again in this

way, thus compensating for the strength which was lost through cut-

ting of the joists. When it becomes necessary to use headers more

than 6 feet in length, they should be fastened to their supporting
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joists by means of iron stirrups or joist hangers shown in detail in

Fig. 16. It is not necessary to double the joists which are nailed to

the wall studs.

Sometimes we see a building so constructed that the second story

overhangs the first story; that is, the second story projects over the

wall of the first story. If the projection is perpendicular to the second-

Fig, 17. Framing Second-Floor Overhang with Cantilever Short JoLsta

story joists, the framing for this type of structure is comparatively

easy and is accomplished by merely using longer joists for the second

story than those used in the first story. However, if the overhang is

parallel with the second-story joists, then it becomes necessary to

cantilever short joists as shown in Fig. 17. A similar situation is found

in a bay window which has no supporting foundation underneath.

The rooms of an upper story are not always planned so that

every partition will come directly above a partition of the story

below. In such a case, if any partition of an upper story runs parallel

with the floor joists, the joists supporting the partition must be
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-ROUGH FLOOR

^2*4 BLOCKS 3*-0* O.C.

Fig. 18. Joists Framed for Supporting Parti-

tion, Cut for Pipes and Ducts

doubled to carry the additional load placed upon them. Frequently,

pipes or heating ducts must be run into such partitions. This makes

it necessary to double the joists

^PARTmoN on each side of the partition to^ provide for the installing of pipes

floor <gSOLE and heating ducts. The method
— procedure for this type of

framing is shown in Fig. 18. (See

J
When a partition

CL crosswise on floor joists, al-JOIST--^^ BRIDGING
.

^

ternate joists must be doubled.^*4 BLOCKS 3*-0* O.C.
^

^
In some cases, it is necessary to

Fig. 18. Joists Framed for Supporting Parti- ...
tion. Cut for Pipes and Ducts double every joist in Order to

provide sufficient support for car-

rying the load, or weight, of the partition. This method of procedure

is illustrated in Fig. 19.

Rough Flooring. Lumber intended for rough flooring usually is

square edged. The size of the boards commonly used, for this purpose,

is 1x6, although sometimes 1x8 shiplap or 1x6 dressed-and-matched

lumber is used. However, since dressed-and-matched material increases

the cost of construction, the advantage of its use for rough flooring

is questionable. Rough flooring may be laid either straight or diago-

nally. Laying the rough flooring diagonally permits laying of the

finish flooring either parallel or crosswise on the floor joists. This is

an advantage when furring strips are omitted between the rough and
finish flooring. Laying the rough flooring diagonally is also an advan-

tage when the floor joists are not all framed in the same direction;

that is, the floor joists of one section of a building are laid at right

angles to the floor joists of an adjoining section. Laying the rough

flooring diagonally also stiffens the floor structure of a building.

However, this is not so important in the case of the first floof where

the joists are framed on sills bolted to the foundation walls. Unless

the lumber used is end matched, the ends of the rough-flooring boards

should be joined and nailed to a joist. It requires more time to lay

rough flooring diagonally than to lay it straight. There is also more

waste in cutting the boards for a diagonal floor than for a straight

one. Diagonal flooring also tends to throw the floor joists out of align-
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ment, and this makes the installing of cross bridging far more difficult.

Since straight flooring runs at right angles to the floor joists, it

can be laid more quickly and with less waste of materials than diago-

nal flooring. Hence, when the work of other tradesmen, such as

electricians and plumbers, makes it necessary to remove the rough

flooring, straight flooring can be taken up and replaced more easily

than diagonal flooring.

Fig. 19. Method of Supporting a Partition Running across Joists

Therefore, the question as to whether or not the laying of

rough flooring diagonally has more advantages than disadvantages

is a debatable one.

Caution. Regardless of whether or not the rough flooring is laid

diagonally or straight, it should never be laid so that the ends of the

boards will fit tightly against walls of either wood or masonry or

steel beams. At least from to %-inch space should be left between

the flooring and the walls, to allow for expansion of the boards when

they become wet. Expansion joints, with V^-inch space between boards,

should also be provided at a distance of about every 6 feet. This

precaution is necessary because all wood expands when wet; and
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during the process of construction the rough flooring will probably

be wet, by rain or snow, several times before the building is completely

inclosed. If the necessary provisions for expansion are not made, and

the rough flooring expands, it will push the walls and beams out of

alignment or cause them to buckle. The danger of expansion, as well

as the problems of repair, is far greater in a diagonal floor than in a

straight one. This is due to the fact that the diagonal distance between

Fi«. 20. Bridging Which Distributes Load Fig. 21. Bridging Left Free at Bottom until

at (A) to Other Joists Rough Floor Is Laid

the walls of a building is greater than the width of the span, conse-

quently when repairing diagonal flooring it is necessary to remove

more boards than when repairing straight flooring.

Bridging. The term bridging is used when referring to a system

of bracing for floor joists. Cross bridging and solid bridgingy two

types of bridging commonly used, are illustrated in Fig. 20. The

advantage of bridging lies in its effectiveness in helping to sustain

and distribute a concentrated floor load, for example, a piano, over a

larger area of floor space. Bridging also stiffens the joists and helps

not only to hold them in alignment, but also helps to prevent warp-

ing. Cross bridging consists of transverse rows of small diagonal

braces, or struts, set in pairs and crossing each other between joists,

as shown in Fig. 20. Solid bridging consists of single pieces of boards,
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or blocks, set at right angles to the joists and fitted between them as

shown in the illustration, Fig. 20. It is customary to insert rows of

cross bridging from 5 to 8 feet apart. To be most effective, the rows

of bridging should be in straight lines extending continuously the

entire length of the floor. Exceptionally long joist spans should be

bridged at distances of every 6 feet. Cross bridging, shown in Fig. 20,

is superior to solid bridging, because when nailing the braces in place

they are wedged tightly against the joists. Each bridging strut should

be set in such a position that it will be directly opposite the corre-

sponding strut of an adjacent pair, as shown in the illustration. Fig.

20. Cross bridging can be made of material size 1x3, 1x4, or 2x2.

Some contractors prefer to use 2x4’s for bridging.

When bridging struts are placed in position, they are first nailed

to the joists only at the top, with the lower end of each piece left

free until after the rough flooring has been nailed to the joists, as

shown in Fig. 21. When the floor joists have adjusted themselves to

the rough flooring, the lower end of each bridging strut is nailed in

place. In order to speed up the bridging operation, after the material

has been cut for the bridging but before nailing begins, two nails are

set on each end of each piece.

The angle of cut and the length of the bridging braces may be

obtained by making a full-size layout on a piece of joist or plank.

The length of the piece used for the layout must be greater than the

distance between the floor joists. For example, if the floor joists are

to be spaced 16 inches on center, a piece of plank 3 or 4 feet long

provides a suitable length for the layout. The width of the plank

must be the same as the width of the joists to be used. First lay out

the position of two adjacent floor joists and draw two diagonal lines

representing the bridging brace, as shown in Fig. 22. Then lay a

framing square in position along the line representing the inner edge

of the floor joist, as shown in the illustration. Select a figure on the

tongue of the square somewhere near the middle point, for example 6,

and place this figure directly over the line representing the upper edge

of the bridging brace. On the body of the square, take the figure at

the point where the square crosses the same diagonal line. Transfer

these two figures to the top edge of a simple miter box made by

nailing together a 2x6 and a 2x4, as shown in Fig. 23. Hold the square
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firmly in position at the correct figures and draw a line along the
outer edge of the tongue. This gives you the correct angle of cut for

the bridging braces. Make a saw cut on this line through the side of

the miter box as a guide for cutting the braces. At a distance equal
to the length of the diagonal, place a stop, as shown in the illustration,

for cutting the bridging braces to the correct length.

Note: The cutting lines for the top and bottom of the bridging
braces must be parallel. After the first brace is cut, it should be
fitted into position to make sure you have the dimensions correct and

Fig. 22. Method of Finding Angle Cut Fig. 23. Transferring Figures from Framing
and Length of Bridging by Layout on Square to Miter Box to Find Angle Cut for

Piece of Joist Bridging

the angle of cut the exact size. It is advisable to fit all braces into

position soon after they are cut, as the distance between the joists

may vary slightly and material may be wasted if too many braces

are cut at one time. When finding the angle of cut for bridging braces,

you must use the dimensions which fit your particular job. The fore-

going example is given merely to explain one workable method of

finding the angle of cut and the length of bridging braces.

Some carpenters prefer finding the required length of bridging

braces by holding a strip of wood in place between the joists and
cutting the braces while in this position. This procedure is not recom-
mended when the spacing between the joists is to be uniform, since

the joists can be brought into alignment and held in place more easily

when all the bridging braces are of the same length. However, when
the spacing between the joists is not uniform, cutting the bridging

braces while holding them in position is a simple and practical

method to use.
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Regardless of the method used, it requires a considerable amount

of time to cut bridging braces, in addition to the time required for

fitting and nailing them in place. Therefore, with a view to reducing

this labor cost, a new type of bridging made of steel has been placed

on the market. This bridging can be installed in a fraction of the time

required for installing wood braces. Steel bridging comes in various

sizes designed to meet the needs of the average builder.

Corner Construction. The corners of the wall construction may
be of either a solid or built-up type. In present-day construction, wall

Fig. 24. Assembly of Three Studs for Out- Fig. 25. Assembly of Three Studs for Out-
side Corner side Corner, Using Blocks

comers are usually of the built-up type. The studs for this kind of

construction can be assembled in several different ways. The method

used depends upon the requirements for the application of wall sheath-

ing and outside finish, as well as for the application of lath and

plaster or other interior finish. All built-up corners should be con-

structed so as to allow for a maximum of air circulation. The solid

type of comer construction is more liable to deteriorate from decay

than the built-up comer.

The stud for all corners should be of the best straight stock

available, carefully selected and nailed together firmly. The type of

comer requiring the least amount of material and also taking the

least amount of time to construct is shown in Fig. 24. After the mate-

rial has been cut to the correct length for three studs, stud (1) is nailed

to stud iS) . Then stud (S) is nailed in place. If the comer constmc-

tion is for a two-story building of a balloon type of frame with a
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ribbon, the housing for the ribbon should be laid out and cut on stud

(J) before the corner studs are assembled.

Another type of built-up corner assembly shown in Fig. 25 requires

the nailing of 2x4 blocks to stud (f). These blocks should be spaced

at regular intervals of about 3 or 4 feet apart. In this type of assembly,

stud (^) is nailed to the blocks. Special attention must be given to

FuU-WaU Thickness Wall

nailing of the blocks and studs so the corner will remain square.

Stud (5) must be nailed to both stud (J) and stud (£).

Still another method of assembly for built-up comers is shown in

Fig. 26. This method requires the nailing of a piece of %-inch stock

such as wood lath on stud (^), to build the stud out to full-wall

thickness. In this kind of construction the studs are assembled in the

order indicated by the numbers. The 2x4 blocks at the bottom of

each side of every corner assembly provide solid nailing anchorage

for the baseboards of the interior trim.

Partition Comers, When constructing partition comers, provision

must be made for nailing base for the interior trim. The carpenter

must also provide for the tying of the walls together firmly. Solid

anchorage is essential where two walls meet. This is a construction

detail that cannot be stressed too strongly, as careless treatment at

these comers may cause unsightly plaster cracks. Also, improper or

careless framing of partition comers may allow infiltration of cold

air or permit the loss of heat by the escape of warm air. One method

of framing partition comers is by the use of three studs tied together
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with spikes, as shown in Fig. 27. Another method illustrated in Fig. 28

allows the studs in the main wall to follow their regular spacing of 16

inches on center (O.C.)

with the corner stud of an

adjoining partition wall

placed between two main-

wall studs. As shown in the

illustration, the corner stud

of the partition is backed

with a 1x6 or 1x8 to provide

a nailing base for lath. The

partition stud is tied to the

main wall with 2x4 cross

blocks, spaced at intervals

of every 2 feet and spiked

to all three studs. A crosspiece of 2x10 material at the bottom insures

solid nailing anchorage for the baseboards of the interior trim.

Wall Plates. Continuous pieces of timber placed on top of a wall

as supports for posts, joists, and other similar structural members are

called wall plates. The primary purpose of wall plates is threefold;

(1) They tie the studding together at the top and insure stud align-

ment; (2) they provide support for the structural members above the

plates, for example, attic joists; and (3) they provide a base for the

roof rafters which tie the roof and walls of a building together. To
meet satisfactorily all requirements of the purpose for which they are

intended, wall plates should be doubled at the top of walls and parti-

tions. For w^alls which have the same plate height, the outside comers

and partitions should be tied together by lapping the plates as illus-

trated in Fig. 29. In the balloon frame the partitions on the second-

floor level are tied to the outside walls with 2x6 cross blocks fitted

between the studs, then nailed to both the studs and the partition

plate, as shown in Fig. 30.

Framing Top of Partition Walls. Proper framing of the top of

partitions and tying them firmly to the ceiling with suitable backing

is just as important as providing solid anchorage for wall corners.

Where partitions run across the joists, at right angles to them, each

joist is toenailed to the wall plates, as shown in Fig. 31. When parti-

Fig. 28. Partition Corner Assembly with Studs of

Main Wall Uniformly Spaced
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Hg. 29. Corner Plates Lapped to Tie Fig. 30. Partition Plate Tied to Balloon-

Comers and Partition Plates Together Frame Wall with Studs

tions run parallel with the joist and come between two adjacent joists,

as shown in Fig. 32, the top wall plates are backed with 1-inch mate-

rial to provide a nailing base for interior-ceiling finish. The walls are

anchored to the joists with 2x4 cross blocks at intervals of every

3 feet, Fig. 32. When the partitions are parallel with the joist and

the partition studs are continuous, or the second-floor studs extend

down to the wall plates of the first-floor partition, a joist is nailed

to both sides of the studs, as shown in Fig. 33.

Framing Rough Openings for Windows and Doors. Any one of

several methods may be used for framing openings into stud walls.

One method is to erect, first, all the studs, spacing them at regular

intervals, usually 16 inches on center (O.C.), before laying out and

cutting any openings. Another method is to lay out the openings on

Big. 31. Top of Partition Fig. 32. Top of Partition Fig. 33. Partition Parallel
Fastened to Joist Fastened to Joist Parallel to to Joists Spread for Pipes
by Toenailing Partition and D^ots
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the sole of the wall in addition to the regular stud spacing, then erect

only those full-length studs which come outside of the openings.

Framing of the openings can be completed later. A third method is

to frame the wall completely, including all openings, on the floor or

ground. When the framing is completed, then the entire wall, or one

section of it, is raised into position. This method is commonly used

for nonbearing partitions and frequently for outside walls for platform

framing. Any one of these methods will be found satisfactory. How-
ever, errors are less likely to occur when using the first method given

here, since it is easier to visualize the location and the size of open-

ings on a framed wall when it is up and in position.

Size of Rough Openings for Doors. The size of the rough opening

for a door can be found approximately by adding together the various

thicknesses of materials and the allowances for wedges which must be

taken into account besides the actual size of the door itself. Fig. 34.

The jambs, or door frames, for inside doors in a partition usually are

made of stock % of an inch in thickness. The head jamb is housed,

or gained, into the side jamb, leaving a short lug at the top (see

chapter on interior trim. Fig. 41). Jambs, or frames, for outside doors

are made of 1%-inch stock which is rabbeted to receive the door.

Such frames usually have a sloping wood sill. Since lumber sizes may
vary slightly, there may be a slight variation when determining the

sizes for rough openings for doors, because of the various structural

materials which must be considered.

Size of Rough Openings for Double-Hung Windows. To find the

sizes of rough openings for double-hung windows, use the same method

as for finding size of rough openings for doors; that is, by adding

together the sizes of all materials used and the allowances, Fig. 35.

The size of sash is not given for windows. Only the glass size is shown,

as M. which means that each pane of glass is 20 inches wide and 24

inches high. If the sash is divided by muntin bars inch must be

added for each bar. Casement sash (sometimes referred to as French

windows) has no pulley pockets. The jambs, or frames, are made like

the frames for outside doors with the jamb rabbeted. Therefore, the

width of these window openings is less.

Before laying out the size of any opening, it is always advisable,

first, to consult the drawings, details, and specifications to determine
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Fig. 35. Figuring Rough-Opening Siie
for Double-Hung Window with Sash
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the type, as well as the size of the frame for each opening. Openings

should be framed so that the cripple studs on the sides will carry the

header load. The doubling of these cripples also provides a nailing

base for the interior trim. Where the side cripples come near the

middle of stud spacings, a double stool for windows is required.

Fig. 36. Trussed Wall Opening Where Concentrated Load Must Be Carried

Header sizes and construction depend upon the load to be sup-

ported. On nonbearing partition walls, a double header laid flat is

strong enough to carry the load. Where an ordinary joist load rests

on the header, the header should be placed on edge. The Federal

Housing Administration recommends the following header sizes for

openings

:

Spans up to 4 feet in length, two 2x4’s.

Spans 4 feet to 5y2 feet in length, two 2x6’s.

Spans from 5y2 to 7 feet, two 2x8^s.

Spans more than 7 feet in length, two 2xl0^s.

Wide openings, or openings with a concentrated load above, such

as a bath tub full of water, should be trussed (see Fig. 36) . The rule

of thumb (any crude process) should never be the guide for headers
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which have special loads to carry. All such loads should be carefully

figured by a competent architect or engineer, and the proper header

designed for the loads to be supported.

Wall Sheathing. After completing the framework of a new build-

ing, a covering known as sheathing is fastened to the frame, usually

with nails. In addition to serving the purpose of covering for the

frame, sheathing also furnishes a base for exterior trim, such as siding

and veneer—stone or brick. The sheathing also helps to stiffen a

building, making the walls more resistant to wind pressure, as well as

providing insulation against extreme weather conditions, either hot

or cold.

Before the beginning of the present century, the material com-

monly used for sheathing was wide, rough, square-edged boards one-

inch thick. However, this type of sheathing was not satisfactory be-

cause the use of undressed lumber left open joints and wide cracks

between the boards. In an attempt to overcome these defects, builders

began to use dressed-and-matched boards, with rabbeted edges, called

shiplap. Tongue-and-groove material was also -sometimes used for

sheathing. But neither of these methods proved to be entirely satis-

factory, since the use of any kind of dressed lumber for sheathing

increases the cost of construction considerably. Hence, there was a

constantly growing demand for a less expensive type of sheathing

material. This demand was met when a process of manufacturing

insulation boards was discovered.

About 1914 a manufactured, rigid-fiber insulation board appeared

on the market. This product, known as Universal InsiUite, was devel-

oped at International Falls, Minnesota. These boards were made of

wood pulp. The regulation size of this new structural material was

4 feet in width, from 8 to 12 feet in length, and about of an inch

in thickness. The first use made of these large-sized boards was for

insulation, but today this type of manufactured board is playing a

prominent role in the construction industry. Not only are insulation

boards used for structural sheathing but they are extensively used

for a plaster base, interior decorative wall finish, and for many other

structural purposes. A comparatively recent use of these boards is for

lining of concrete forms. Contractors and builders have learned that

the slightly absorbent surface of the rigid building board will remove
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the excess air in the concrete at the surface of the form and insure

a good smooth finish.

Since 1914 many methods of manufacturing insulation board have

been developed. It is now made not only from wood pulp but also

from numerous other products, such as sugar cane (bagasse), com
stalks, and licorice roots. Structural insulation board is also made

today by many different manufacturers. It is sold on the market

under more than 50 different trade names, including Celotex, Fir-Tex,

Flintkote, Masonite, Maizewood, Nu-Wood, Weatherwood, and many
others.*

The process of manufacturing structural insulation board varies

somewhat with the different manufacturers. However, the first step,

that of reducing the raw material to pulp, is much the same regard-

less of the differences in the processes used by different producers in

following steps. This first step is accomplished either by steaming,

with or without chemicals, and grinding, or merely by grinding. The

pulp mass then is washed, waterproofed or otherwise treated, and

afterward formed into large cohesive sheets of various thicknesses by

a process known as felting. The process of felting may be accom-

plished either by the use of large wire screens or by means of suction

on huge dmms. After the water is removed and the board dried and

pressed, it is cut and trimmed to finished sizes.

About 20 per cent of the manufactured fiber insulation board is

used today as structural board, mainly as sheathing for walls and

roofs. Fig. 37. For sheathing, the board is made in a convenient size

2 feet wide by 8 feet long and 2%2 of an inch in thickness. It is

waterproofed either by surface or integral treatment with asphalt, or

by means of paper covering. It can also be obtained in 4-foot widths

and in different lengths. The long edges of this sheathing are fabri-

cated (tongue-and-groove or otherwise matched) to insure a tight joint,

while the ends which are nailed to studs are square edge.

The large units in which insulation board is made and its tensile

strength provide a structure with exceptional rigidity. According to

tests made at the United States Forest Products Laboratory, Madison,

Wisconsin, walls sheathed with units of insulating board 4 feet wide

*Por a more complete list, see Paul D. Close, Building Insulation (Chicago:
American Technical Society, 1946).
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Fig. 37. Application of Structural Fiber-Board Sheathing

Courtesy of Rob Manning Photos, Louisnlle, Ky.

and ^%2 of an inch thick have a rigidity factor of 3.0 compared to

a factor of 1.0 for a wall sheathed with lumber applied horizontally.

However, the fiber board does not provide solid anchorage for nails.

Any exterior finish placed over such sheathing must be nailed to the

studs of the frame or be nailed to furring strips provided for the

purpose.

The use of another type of wall sheathing called plywood is stead-

ily gaining in favor with contractors and builders, especially in pre-

fabrication units; that is, wall sections built in a factory and

assembled on the job. Plywood has. greater rigidity than horizontal

sheathing or structural fiber board. Plywood also provides solid

anchorage for nails.

Wood sheathing is still used extensively for covering the frame-

work of buildings. The method of applying wood sheathing and the

number of nails used in each board will greatly affect the rigidity

and strength of the structure. Careful consideration must be given to

diagonal comer braces as well as to the condition of the lumber,
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Fig. 38. Wall Panel Sheathed Horizontally with Diagonal Strips Let in the Studs

whether seasoned or green, when construction begins. Other impor-

tant factors which must also be considered when detennining the

amount and kind of bracing required to insure the desired rigidity

of a building are: (1) the design of the building; (2) its height;

(3) the number and size of the wall openings (windows and doors)

;

(4) the kind of roof; and (5) the number of cross walls. Emphasizing

the importance of the foregoing factors, the following statement ap-

pears in Bulletin R1151, published by the United States Forest Prod-

ucts Laboratory, Madison, Wisconsin:

A two-story house 16 feet wide and 24 feet long wdih a gable roof and
no cross walls would require the equivalent of well-naile<l diagonal sheathing

or the very best type of let-in bracing to give satisfactory rigidity and
strength. On the other hand, a one-story house 24 feet square, with a hip

roof, one cross wall, two doors and two windows, horizontal sheathing, and
no bracing would be fully as storm resistant as the above mentioned two-

story house wnth the best type of bracing.

A series of tests were made at the Forest Products Laboratory in

conjunction with the National Lumber Manufacturers’ Association to
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determine the strength and rigidity values of these different methods.

Table III gives the results of these tests. The table shows that one-

inch thick, seasoned, horizontal sheathing fastened to each stud, with

two nails to a board, was taken as 100 per cent. However, three

nails to a board does not increase the rigidity for horizontal sheath-

ing. Four nails will increase the strength to 135 per cent. If a 1x4

brace is let into the studs, as shown in Fig. 38, the rigidity is

Pig. 39. Panel Sheathed Horiaontally around Window Opening, Strengthened by Knee
Braces and Diagonal Let-in Brace

increased to 350 per cent. The practice of using a 1x4 brace is accept-

able for meeting the usual strength requirements in most communities.

A modification of diagonal let-in braces, shown in Fig. 39, may be

necessary to accommodate openings in the wall and still retain

adequate rigidity.

The 2x4 set-in brace shown in Fig. 40, even though heavier mate-

rials are used, is not as rigid as the 1x4 let-in brace, probably because

of the shrinkage of cross-section materials. When sheathing is nailed

diagonally, as shown in Fig. 41, the strength of the wall is increased

to 700 per cent. This added strength may be required under excep-
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tional conditions such as those found in areas where storms of unusual

severity occur frequently.

Plaster Grounds. Before lath is applied, strips of wood called

grounds are nailed to the inside walls of buildings to serve as guides

for the plasterer. Grounds insure a straight and true plaster surface

against which the finished woodwork is nailed. In most cases the

Jig. 40. Panel Sheathed Horizontally, Strengthened by Diagonal Braces Cut into Studs

grounds should be placed so they will come near the edge of trim

members where such members meet the plaster.

The need for grounds varies greatly. Likewise, the size and methods

of application of grounds also vary. Such variations depend upon the

kind of interior trim used, including door jambs, baseboards, chair

rails, wood cornice against the ceiling, special picture moldings, wain-

scoting, and the plaster thickness.

The thickness required for the grounds is determined by the com-

bined thickness of the lath and plaster, which in common practice is

of an inch. However, this thickness has been increased to % of

an inch in certain areas. The width of the grounds usually is 1 inch
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or 2 inches. Roughly speaking, grounds are made of 1x1 or 1x2

lumber. Around inside door openings a 1x1 may be used. The strength

of a 1x1 is suflScient here, because it has a solid backing. Where
grounds are run across studs, as for base and wainscoting, lx2’s are

commonly used. Occasionally even wider materials may be required

to meet the needs of a particular situation. Window frames and outside

Fig. 41. Panel Sheathed Diagonally on Ordinary Stud and Plate Wall

rabbeted door frames are usually made wide enough to meet the

lath and plaster requirements. Therefore, no grounds are necessary

for such openings.

The last of the rough interior work to be done is the placing

of the grounds which usually are nailed on after the roof is finished,

and all other tradesmen have completed their work. The location for

the grounds must be determined carefully so they will be covered by
the wood trim. This is especially important because of the work which

must be done later, such as adding dadoes, wainscoting, chair rails,

and baseboards. For the inside doors, the grounds are nailed against

the studs next to the opening side, as shown in Fig. 42. For the base



86 FUNDAMENTALS OF CARPENTRY

the best practice is to use a 1x2, nailed so that the bottom of the

ground is on a level with the top of the finished fioor. Some carpen-

ters prefer nailing the ground near the top of the base or setting a

double ground, but since plasterers rarely will fill in below or between

such grounds, there would be no solid setting for the base; therefore

this procedure is not recommended.

Fig. 42. Method of Framing Piaster Grounds to Give Them Value

Since the purpose of plaster grounds is to provide a straightedge

as a guide for the plasterer to follow, it is essential that the carpenter

exercise special care in placing the grounds, using a straightedge and

sometimes even a level, so the position of the grounds will be abso-

lutely correct and true. Any extra time consumed in setting the

grounds accurately will be compensated for later when nailing on

the trim. It will take much less time and patience to fit the trim to

the plaster if the grounds are in the right place.

Grounds play an important role in masonry construction. Here

they not only serve as a straightedge and guide for the plasterer to

follow, but also provide a firm base on which trim members are nailed



WALL AND FLOOR FRAMING 87

or otherwise fastened. Grounds are not required on wood-frame con-

struction when walls are finished with materials other than plaster,

such as plywood or decorative fiber board, or where Sheetrock forms

the finished wall surface.

SPECIAL FRAMING PROBLEMS

The building of a modern frame house involves the labor of many
tradesmen besides carpenters. These tradesmen include plumbers,

steam fitters, sheet-metal workers, electricians, tile setters, brick and

stone masons, and others. The contractor for each trade is responsible

only for his own work, but all tradesmen must co-operate in every

respect, since all of them share in the responsibility of giving the

owner the best house possible. With the proper co-operation on the

part of all tradesmen, the completed house will conform to the speci-

fications and agreements signed by the owner and contractors for the

various trades represented.

The carpenter is looked upon as the key man in the construction

of buildings with wooden frames, since he provides the framework of

the building into which other tradesmen must fit their work. The

carpenter, then, must have a fair working knowledge of the require-

ments of all other trades concerned with the erection of a modern

frame house. He must also have a fair working knowledge of the

materials used by other trades, so he can properly frame the building

to accommodate the work of all tradesmen involved in the construc-

tion process. The building must retain its structural strength and be

free from hazards common to frame buildings after the tradesmen who

install the pipes, heat ducts, electric fixtures, and other special features

have completed their work.

Fire Hazards. Many a fire has started in the basement of a family

residence and spread to the attic and roof before the occupants were

aware of their danger. Such a predicament may be due to the neglect

of the carpenter who failed to cut off drafts with fire stops at joist

levels in the walls, as shown in Figs. 1 and 2 of this chapter. A fire

may also result from the failure of the builder who neglected to

pack incombustible materials around pipes or heat ducts in walls

which connect with the basement. If left open at top and bottom, the

stud spaces in a frame wall are similar to the flues of so many
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chimneys. Such open spaces tend to create drafts in the walls, and

may become definite fire hazards.

The carpenter must know the size to which any brickwork will

lay-up, in order to frame around chimneys and fireplaces so that a

2-inch free space will be left between the framework and the masonry,

as shown in Fig. 43. This 2-inch space must be packed with incom-

bustible material as cracks are apt to develop in such masonry work,

Fig. 43. Wood Framing around Masonry of Chimney with Two-Inch Space Filled with
Incombustible Material

due to settling or because of faulty construction. Any combustible

materials left near such cracks also constitute potential fire hazards.

Plumbing Pipes. The proper framing of walls for installing plumb-

ing pipes and making provision for heating ducts installed by sheet-

metal workers present the carpenter with two of his most difficult

framing problems. The installing of pipes and heating ducts often

require an unobstructed wall space extending from the basement to

the second floor, and frequently even to the attic.

The soil stack, with a hub that measures about 6^/4 inches, re-

quires a wall with studs larger than 2x4 and free of plates or girts,

as shown in Fig. 44. In making provision for soil stacks, the wall must

be designed so that any necessary cutting of the studs will not

weaken the structure. Here 2x6 studs with a 1x2 added, or a 2x8

stud, will be necessary. Then, too, in bathrooms or lavatories, the

walls against which plumbing fixtures are set or fastened should have
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studs of no less than 2x6 in order to leave sufficient strength in the

studs after the plumber has installed the 2-inch pipes for reventing

the traps on the fixtures. If the toilet is placed against the stack wall,

the minimum joist clearance from the stack wall must be 16 inches.

Fig. 44. Walls anti Floors Framed to Accommodate Plumbing Pipes by Means of a Con-
tinuous 2x8 Stud from First Floor to Attic

If the toilet is away from the stack wall the joist must be fitted with

headers, or trimmers, which will not require cutting when installing

the soil pipes.

The rough flooring in both the toilet and bathrooms should also

be cut at the wall line and nailed lightly so that it can easily be

tQken up and relaid by the plumber.



90 FUNDAMENTALS OF CARPENTRY

Heating Ducts. In most instances the carpenter will be called

upon to provide openings in the floors and walls for heating ducts.

Therefore, he should demand a heating-duct layout showing the size

and location of registers, ducts, and other equipment before he begins

the framework. The layout will enable him to provide for such work

as he proceeds with the framing of the house. Here again a little

foresight is better than hindsight.

Where heat stacks run continuously from one floor to the next, it

becomes necessary to line up the studs of the walls for the two floors

so as to accommodate the pipes. In the basement ample space must

be left between the floor under partition walls and the beams or

Fig. 45. Rough Floor Dropped to Provide Concrete Base for Tile Floors

girders. This is especially important, since there must be room enough

so pipe connections can be made with wall stacks. When registers in

the walls fail to come within stud spaces, the studs must be cut and

headers and cripple studs nailed in position. In many cases heat

stacks in walls are brought up to the next floor level, where they are

nm horizontally to a new position in a second-story partition wall;

in such cases the floor joist must line up with the wall studs. The

foregoing instances are just a few examples showing how the carpenter

can save himself a great deal of work and time later by planning the

framework of a house so as to accommodate the heating ducts.

Tile Floors. Bathrooms, lavatories, and frequently even hallways

have tile floors which require a concrete base. To provide room for

this base the rough floor must be dropped between the floor joists and

nailed to 1x2 strips secured to the joists, as shown in Fig. 45.
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Elliptical and Circular Arches. Plastered arches must have a rough

frame, of the exact shape of the finished opening, to which the lath

and comer bead can be fastened by the lathers. Since it is not econom-

ical to cut the top of this rough frame out of one wide piece of lumber,

it is usually made of four pieces of lumber either one inch or two

inches thick. These four pieces are then nailed flush with the side of

the header and the studs of the opening, as shown in Fig. 46. The

semicircular arch can be laid out rather simply by the use of a set

of trammel points, or with a stick having a lead pencil attached to

one end, and a nail in the other end to serve as a center. Another

simple method of laying out an ellipse or semicircular arch is by use

of a piece of inelastic string and a pencil. However, although the fore-

going methods may appear simple to an experienced carpenter, to the

carpentry student the laying out of an elliptical arch may appear as

a difficult problem.

Of the various methods which may be used for laying out an
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Fig. 47. Drawing Ellipse by String

Method

ellipse, the so-called string method

has the advantage of being both

simple and practical.

Drawing Ellipse by String

Method. Laying out an ellipse by

the string method is illustrated

in Fig. 47. A reasonably accurate

ellipse can be obtained if it is

drawn according to the following

instructions.

PROCEDURE

1. On any relatively large, smooth surface, such as the face of a wide

board, draw a straight line through a central point, as (0), Fig. 47. On this

line lay off (AB), the major or long axis of the ellipse desired, Pig. 47.

2. Through the point (0) draw another straight line at right angles to

the line (AB). On this line lay off (CD), the minor or short axis of the

ellipse, Fig. 47.

3. Tie a pencil to the end of a piece of inelastic string. With the point

(C) &s a center and with a radius (OA), equal to one-half of (AB), describe

an arc cutting the line (AB) at the points (1) and (2)^ Fig. 47.

4. Drive a nail at each of the points (1), (2), and (3), shown in Fig. 47.

Tie an inelastic string tightly around these nails.

5. Remove the nail at the point (3). Then hold a pencil in its place and
proceed to draw the ellipse. Keep the string taut by holding the pencil tightly

against the string shown in Fig. 47. This will give you the ellipse desired if

you take care to use the correct dimensions.

Drawing Ellipse with Stick and Pencil. Another relatively simple

method for laying out the rough frame for elliptical or semicircular

arches is the use of a straight stick with a pencil in one end and a

nail to serve as a center in the other end. This method is especially

convenient when the rough frame is to be made on the job, in sections

of narrow boards, from material on hand.

PROCEDURE

1. Select 2 straight, smooth pieces of 1x2 or 1x4. Square up one end of
each board and cut both boards to a length which is 2 inches less than one-
half the length of the major axis of the ellipse which is to be drawn. Tack
the two pieces to the rough floor, or any level surface, at right angles to each
other, as shown at (1) and (2), Fig. 48. (Check the right angle with the
framing square for trueness.)

2. On a 1x1 stick, 6 inches longer than the major axis of the ellipse to
be drawn, Fig. 47, lay out the three points (3), (4), and (5). The distance
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between (3) and ("5^ is equal to one-half of the major axis of the ellipse to

be drawn. The distance between (3) and (4) equal to one-half the minor
axis of the ellipse.

3, Bore a hole the size of a pencil sX (3) and set 2 four-penny (4d) finish

nails at points (4) and f5j so that the heads of the nails will be about one-half

inch above the surface of the board. Insert a pencil in the hole at (3) with

the point of the pencil on the same side of the board as the nail heads.

4, Place the board, out of which the elliptical arch section is to be cut,

in the position shown in Fig. 48. Check the position of the board by placing

the marking stick in position (A), Fig. 48,

with (3), coinciding with the lower edge of

the board
;
nail (5) sX the corner of the right ^

angle formed by pieces (1) and (2) and

nail (4) against the edge of piece (1). Then
move the marking stick to position (B) with

| ,

nail (i) at the corner of the right angle
|

formed by pieces (1) and (2), and nail (5)

against the side of piece (2), as shown in ^
Fig. 48.

I

1

(Vp
5. Proceed to draw one-quarter of an

1 1

ellipse for the arch by holding nails (4) and
' ^

(5) against the respective edges of pieces Lr^
(1 ) and (2): that is, with the marking stick j ^ t .

slipped under the corner angle made by Elliptical Arch Member
pieces (1 ) and (2), move the pencil to scribe

the curve and at the same time move nail (4) to the right along the edge of

piece (1) and nail (5) upward, holding it against the edge of piece (2). Con-
tinue this procedure until the curve for one-quarter of the section arch has

been completed.

6. Hold the board for the rough frame in the position shown in Pig. 48,

and draw line (6) parallel to piece (1), then draw line (7) parallel to piece

(2)

. Allow as much thickness, or width, at the ends of the elliptical section

as desired for nailing purposes.

If you follow the foregoing directions carefully, this will give you

the layout for one-quarter of the rough frame for an elliptical arch,

when four pieces of narrow boards are to be used for the frame.

Fig. 48. Method of Laying Out
Elliptical Arch Member

FRAMING OF THE HOUSE OF THE BOOK

In this text, previous instructions given on carpentry construction

have been sufficient to provide you with all the information necessary

for framing a new house. Therefore, you should now be prepared to

proceed with the actual framing process of The House of the Book,

However, before beginning this work it is necessary for you to turn

to the Appendix and read the specifications given there in connection
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with the blueprints which you will find inside the back cover of this

book. These blueprints,, together with the specifications, must be

studied carefully so you will be able to determine the size of studs

and joists which are to be used in The House, You will also find the

spacing called for on the drawings for both studs and joists.

The author of this text has assumed that either through previous

study of the Fundamentals of Carpentry,^ or by experience in the

trade, you are familiar with the best established practices of simple

frame construction. However, definite directions are given in this

chapter to help you solve any framing problems which may need

explanations in connection with the framing of The House. In addition

to the instructions given in the text there are numerous illustrations

which also supply information on details of construction which may
appear difficult to an inexperienced carpentry student.

The wall construction shows that the frame used for The House

is of the balloon type. A method of framing the walls of this type

so as to equalize the shrinkage of materials is shown in Fig. 1 of

this chapter. The wall construction also shows that a T sill is used

similar to the one illustrated in the detail drawing, Fig. 3. In order to

further provide for equalizing of shrinkage of materials on the out-

side walls and the bearing partitions, it will be necessary to have a

single plate on the steel beam and on the basement cross walls. The

steel beam rests on small concrete piers on top of the basement wall

and masonry partition, with the bottom of the beam level with the

top of the mud sill.

FLOORS

When all concrete foundations, including the masonry unit of

the basement cross walls, have been completed, and the outside wall

foundations backfilled with dirt to rough-grade level, then you may
begin framing the floors and walls of The House.

Sill Framing. Let us begin by setting the sills on the outside walls

at the northeast comer, shown at (i), Fig. 49. Proceed with the work
by fitting and placing the sills on the east wall first, then following

around the south and west sides, including the addition, leaving the

•Walter E. Durbahn, FundamentaU of Carpentry, Vol. I—Tools, Materials,

Practice (Chicago; American Technical Society, 1947).
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placing of the sills on the north side until the last. Construction of

the T sill requires a 2x8 for the walls where the joist ends rest; in

this case the east and west walls. For all other walls and the steel

beam, a 2x6 sill will be large enough.

PROCEDURE

Since the east wall is 33 feet long, therefore, an 18-foot and a 16-foot

2x8 should be selected for the sills and fitted into place as follows

;

1, Square both ends of the 2x8. Remove the nuts from the anchor bolts

in the concrete foundation wall. Lay the 2x8 on the wall against the bolts, as

shown in Fig. 50. The end of the 2x8 should be set back Yg of an inch from
the outside of the north wall to allow room for the sheathing boards.

2, Square lines across the 2x8 from the center of each anchor bolt.

3, Measure the distance from the center of the bolt to the face of the

concrete wall. Then subtract % of an inch to allow for the sheathing boards.

This will give you the distance the holes for the bolts should be bored from
the outside edge of the 2x8.

Note: Separate measurements must be taken for each bolt, since the bolts

seldom are set in the concrete the same distance from the outside of the wall.

4, Locate all bolt holes, then remove the sill to a pair of sawhorses and
bore the holes with an auger bit % of an inch larger than the bolt, to allow

for slight adjustment in setting the sill.

5, Place the 2x8 in its proper position over the bolts. Take the next

section of the sill to complete the east wall, saw one end square and lay it

against the bolts with one end against the first sill section. Lay out bolt holes

as before and mark the length by measuring in % of an inch from the outside

of the south foundation wall.

6, Remove the sill. Place it on two sawhorses and cut it to the exact

length required. Bore the holes and place the sill in position on the wall.

7, Continue the same procedure around the entire building.

Note: Part of the south and west walls is to have stone veneer for exte-

rior finish. In order to provide for the veneer it will be necessary to set the

plate back 6 inches instead of Yg of an inch. The concrete slab for the porch
must rest on the foundation wall. Hence, the sill can be only a 2x4 along

the porch wall. The sill must be set flush with the outside of the header joist.

The sill for the studs along the porch wall will later rest on top of the

concrete slab.

5. After all sill sections have been carefully fitted, each section should be
removed and a good cement mortar placed on the wall. The sills are then

replaced, leveled with a transit, straightened with a line, and fastened down
into place with washers and nuts over the ends of the bolts. Wedges driven
under the sill where needed will hold it up in place and keep it level until the

mortar sets.

The sills on top of the basement partition walls do not need to be

anchored with bolts, but can be held in place with a few spikes.
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However, it is necessary to set the sills in mortar, level with the

outside-wall sills. These sills must also be straightened to insure

squareness of the partition walls.

The joist framing on the steel I beam presents a special problem

since the beam is not to show on the ceiling of the recreation room

in the basement. The bearing wall resting on the steel beam must also

carry the heating ducts. To equalize the shrinkage between the outside

wall and the bearing partition of the first floor, 2x4 blocks must be

nailed between joists on top of the beam, as shown in Fig. 14. This

2x4 sill on which the partition studs will rest can be cut out later in



Note: Isometric drawing for pictorial purposes only.

For dimensions and details see blueprints and detail illustrations.

as the outside walls with its 2x6 sill but, since this will affect only

the floor joist, the shrinkage is not likely to be great enough to cause

serious damage to the floor.

Floor Joist Locations. The spacing for the joists can be laid out

on the sills, but if laid out on the header joist the line will serve as a

guide for nailing the joist plumb. Select two straight joists, 18 and
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SQUARE LINES ON SILL
FROM CENTER OF BOLTS BOLT
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SILL
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. MINUS
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WILL GIVE THE CENTER

OF BOLT HOLE

Fig. 50. Laying Out Holes for Anchor Bolts on Sills

16 feet long, for the header joists on the east wall. Beginning at the

square end of one of the joists lay out joist spacing with the framing

square; the first space should be 15 inches, as shown in Fig. 51. All

others should be 16 inches. The 15-inch space is necessary to accom-

modate lath on walls and ceilings. The need for this spacing will

become more apparent as the building progresses. Draw a single line

with a cross mark (X) to indicate on which side of the line the joist

is to be nailed. Draw another line % of an inch from the last joist

space. This is the cutting line for joining up the next header section.

Toenail the header in place on the sill so that the end and sides will

be 3% inches (the width of the 2x4 stud) back from the edge of the

sill. It will be advisable to set the header so the joist markings will

be outside. Continue with the next header section in the same way
until the other end of the wall is reached.

After spacing the joist, lay out the location of the cross walls for

the kitchen and bathroom shown at (2) and (3 ) ,
Fig. 49. Here added

Fig. 51. Layout of Joist Spacing and Location of Header Joist on East Wall
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strength must be provided with an additional joist placed so it will

help to carry the wall load; also, to allow space for the heating ducts

or plumbing stack, as shown in Fig. 18. If necessary, a joist can some-

times be moved an inch or two to accommodate such installations,

especially in the first floor.

Lay out the joist spacing on the basement cross wall and on the

steel beam. These spacings must be the same as on the east wall.

A simple and accurate method for doing this is to take a 1x2 stick,

tack it to the top of the header joist flush at (1), Fig. 49, and transfer

the markings; then move the stick to the other locations and repro-

duce the spacings on the other sills. The header joist for the west

side of the first-floor bedroom, area (J5), Fig. 49, and the header

joist for the west side of the living room should be cut to the correct

lengths and the spacings laid out; but they should not be nailed in

place until the joists are in position and nailed on the other end.

Framing of the Joists. The parallel pieces of small timber com-

monly known as joists make up the body of the floor frames. Special

care must be taken in framing floor joists since the boards of the

flooring are nailed to them. Floors must be strong enough to carry any

load placed upon them. They must also be stiff enough so they will

not vibrate when a i)erson walks across them, as is the case in cheap,

poorly constructed buildings.

PROCEDURE

1, Lay out the joist pattern for area (A), Fig. 49. To find the length

for the joist, iiieasure from the inside of the header joist to the middle of the

basement cross-wall sill. Cut as many joists as are needed for area (A), Fig.

49, and lay them down flat on the wall in the approximate location. For
the outside joist select a sound, straight piece of lumber.

2, Next, lay out the pattern for area (B), Fig. 49. The joist in (B)^

the addition, will have a header on both east and west sides when finished.

To find the length for the joists, measure the distance between the header

joist on the east wall and the header location on the west wall. Cut the joists

for the entire addition floor, then lay them on the foundation wall in the

approximate location.

3, Nail the joists in position, through the header, with 20-penny (20d)

nails, and toenail the joists with 8-penny or 16-penny nails to the sill on the

basement cross wall, area (A), Fig. 49. The outside joists sX (1) and (5)

are nailed to the sill 3% inches back from the outer edge of the sill to allow

room for the 2x4 studs. Two men can work to advantage in framing joists

—

one man at each end.
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4. Plumb the end of the outside joist at (6), Fig. 49. Secure this joist

w^ith a short brace. Then lay a 1x6 across the joists as shown at (7), tacking

the board at (6), Continue to plumb each joist into position, holding it in

place with a nail through the 1x6.

5. Straighten the outside joist (1) oi area (A), Fig. 49. Place a diagonal

brace in position (8 ), and tack it at each end to hold it in place. Lay a 1x6

piece (9) through the center of the joist span in (A ), tacking it to the outside

joists, as shown in the illustration, Fig. 49. Lay another 1x6 piece (10)

through the center of the joist span in (B). With one man sighting the joists

and another man tacking the 1x6 pieces to the joists, straighten all joists in

both area (A

)

and area (B), Fig. 49.

6. Lay out and cut a pattern for the joists for area (C), Fig. 49. Cut

the joists to tlie correct length with the west end cut to fit around the steel

beam, as shown in Fig. 14, with the ends of the joists resting on a metal

plate. Care must be taken to allow at least % of an inch at this end for

clearance over the steel beam, a situation similar to that shown in Fig. 14.

This precaution will prevent sj)litting of the joist when the wood dries out

and consequently shrinks. Nail the joists for area (C ), Fig. 49, in place,

butting them against the joists of area (A plumbing and tacking them in

place with a 1x6 brace (11) at the west end. Straighten the joists and hold

them in place with a 1x6 piece (12) through the center of (C) in the same
way as you did for area (A) and area (B), Fig. 49.

7. When framing joists around the stair well, joist (13) should be kept

back 4V2 inches, the width of a 2x4 stud plus lath and plaster. This will

allow the plaster to come flush with the basement masonry wall. However,

if the basement wall is to be plastered also, the joist should then be set back

only 4 inches. The joist on the south side of the stair well should be kept

back about 2 inches to allow part of the studs from the wall above to come
down over the side of the joists. The studs must be cut out at the bottom to

fit around the joi.sts. Allowing the partition studs to extend through the wall

hole will tend to prevent plaster cracks at this point as a result of joist

shrinkage.

8. The size of the stair well, especially the length, must be carefully

worked out to allow ample headroom. The joists on the south side and the

ends of the well hole must be doubled to carry the extra floor and partition

load.

9. Finally, lay out and cut the joist pattern for the last portion, area

(D), of the first floor. Fig. 49. Cut all the joists for (D) and lay them in the

approximate location. The joists for (D) are fitted into the steel beam at the

east end and against a header joist on the west end. To prevent the joists

for (C) and (D) from spreading apart, they should be held together on top

with metal straps or metal dogs, as shown in Fig. 15. Trimmers and double
headers must be added, as indicated, to carry the floor load as previously ex-

plained. A 2-inch space must be allowed for packing fire-resistant material

between the framing members and the masonry of the fireplace. This pre-

caution is especially important as a provision for reducing the fire hazard.

10.

Bearing-partition walls, which run parallel with joist and extend to

the sills, should be set before the rough floor is laid. Fitting flooring around
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the. studs is much easier than cutting out openings for the partition studs

later. Such a partition wall must be raised at joist (4:), Fig. 49, between

areas and (B). Therefore, it will be necessary to lay out, cut, and erect

studs fo^this wall before any rough flooring is laid. A workable method for

laying out, cutting, and setting bearing-partition studs is discussed in the

paragraph on Wall Layout.

Subflooring and Bridging. Before starting to lay the subflooring,

or rough flooring, check all joists carefully to make sure each joist

is plumb, straight, and the end joists diagonally braced. Also make

sure every joist is nailed securely in position. This final check will

help to insure straight outside walls and full joist strength. In each

joist span, the diagonal braces which hold the end joists straight

must be placed so as not to interfere with the laying of the rough

flooring. When laying the subfloor, begin on the east side and

proceed toward the west.

The specifications (see Appendix) call for 1x8 shiplap, or sheath-

ing, for the rough flooring. Therefore, select a straight 1x8 piece of

sheathing and nail it to the joist along the east wall, holding the edge

of the board back % of an inch from the outside edge of the header

joist. This board is kept back % of an inch to allow for expansion

of the floor, in case it should become wet from rain or snow. Other-

wise, the expanding of the wet boards might push the wall studs out

of place. The ends of the rough-floor boards should be nailed flush,

or a little back from the edge of the outside joists, so as not to

interfere later with the erection of the wall studs.

The rough floor for the bathroom should be cut on joists {2 ) and

(5). These boards should not be nailed on the ends and only lightly

tacked between these two joists, so the plumber can remove them

easily for the installation of his work. Continue fitting and nailing

the rough flooring with two 8-penny (8d) nails to every joist crossing

until the middle of area (A) has been reached, where bridging is to

be placed.

Lay out and cut bridging according to instructions given previ-

ously. Set two nails on each end of the bridging pieces, and nail the

bridging in place, as shown in Figs. 20 and 21. Remove the diagonal

braces which hold the end joists, then proceed with the laying of the

rough flooring, placing the bridging at the middle of each span until

the entire first floor has been covered. Where partition walls are to
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extend down to the sills as at (6) and (11), Fig. 49, the boards should

be fitted but only lightly tacked, so they can be removed easily when

the studs are set. Such walls may be raised, also, when the rough

flooring has been brought up to these points and the rough-floor boards

can then be fitted and nailed permanently in place.

WALLS

In the framing of walls it is advisable first to lay out a pattern for

each different kind and length of stud which is to be used in the various

walls, then mark each stud so it can be readily identified when needed.

Let us begin by laying out a master-stud pattern. This will be the pat-

tern for the longest stud, which is in the east wall extending from the

sill to the tip of the gable. See East Elevation of the blueprint drawings.

Master-Stud Pattern. With a rule, scale the height of the building

on the east-elevation drawing (blueprints), measuring from the foun-

dation to the highest point on the roof. Select a straight 2x4 of this

length, or longer, and proceed to lay out a master pattern. The lengths

of the various studs can be laid out on one master-stud pattern, but

since there are several different stud lengths for The Houses this pro-

cedure might become confusing. Therefore, it is advisable to make two

stud patterns, as shown at (^4.) and (B), Fig. 52. One (-4) shows the

lengths for the bearing partitions and the north wall; the other (B)

shows the gable-end studs and the south wall.

Select a smooth, straight piece of 2x4 fourteen feet long. Lay this

2x4 on a pair of sawhorses. Beginning at the squared end, lay off the

height of the first-floor 2x10 (9%") joist, as shown at (A), Fig. 52.

Next lay off the thicknesses of the rough floor, the furring strip, and the

finish floor. The wall section (B-B) (blueprints), gives the dimension

from the top of the finished first floor to the top of the finished second

floor, as 9 feet. Lay out this dimension and work back from the point

of the finished second floor to lay out the thickness of the finish floor,

furring strip, rough floor, and second-floor joists. Since the first-floor

partitions are to have a double plate on top, just below the joists, it

will be necessary to show this double 2x4 plate on the pattern below

the joist. The north wall, which carries the roof rafters, will extend 2

feet 3% inches above the finished second floor. Lay out this stud, indi-

cating the double 2x4 plate.
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For the second stud pattern, (B), Fig. 52, select another straight

and smooth piece of 2x4. This piece should be twenty-two feet in length,

a little more than the length of the longest gable stud. Lay out on this

piece the lengths for the studs for the south wall and for the gable

ends. Lay this second 2x4 piece alongside the first master-stud pat-

tern, with the squared ends flush. Transfer the finished first-floor line

and the finished second-floor line to the second pattern; also the bot-

tom of the second-floor joist. The gable studs in the east and west walls

are to have a 1x4 ribbon; this must be indicated on one edge of the

second pattern under the second-floor joist. From the top of the fin-

ished floor on the second pattern, measure 2 feet 7% inches which

will be the top of the south wall. Draw the double plate below this

point.

Due to the slope of the roof, the studs of gables are of different

lengths, since each stud must be cut to fit against the rafters of the

gable. If necessary, the exact length can be calculated and laid out on

the master-stud pattern, but this procedure is not advisable. The time

spent in doing this, plus the possibility of error, offsets any gain in

advantage of such procedure. However, it is advisable to calculate

the rough length of the gable studs, to insure the selection of stud

material which will be long enough and yet will not produce excessive

waste when the studs are cut. After the end rafters of each gable are

in place, then the studs can be cut to the exact length required and fit-

ted into place against the rafters.

To And the approximate lengths of the gable studs it is advisable to

lay out the different stud lengths beginning with the shortest and work-

ing to the longest. The south wall of the house is about 4^/2 inches

higher than the north wall. Therefore, it is advisable to use the south-

wall height for the shortest stud to insure ample length. Then the short-

est stud will be 12 feet 7% inches, the height of the south wall plus 7

feet, as shown at (X)
,
Fig. 52, on pattern (B). This is the distance the

stud will extend alongside the rafter, a total of about 13 feet 3 inches.

Lay out this length on the second stud pattern (B ) ,
Fig. 52. If the unit

rise for the roof is 10 inches for every foot of run, then the imit rise

for every 16 inches of run is 13^/4 inches, the common difference in

gable-stud lengths. There will be 8 studs in each half of the gable.

Therefore, it is necessary to lay out seven units of 13% inches each,
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beginning at the 13 feet 3 inches length, or shortest stud, to find the

approximate gable-stud lengths. In selecting studs for the gable it will

be necessary to select two studs for each length, one for each half of

the gable. Since lumber comes in even feet only, some of the studs

will naturally be longer than necessary, but they should not be cut off

until the end rafters are in place. Then all studs can be plumbed and

cut to correct length.

Cut out the housing on the gable-stud pattern, % of an inch deep,

for the 1x4 ribbon. Mark each pattern carefully so it can be readily

BASEMENT PARTITION WALL-
SILL

1X6 BRACE
'FOR STRAIGHTENING JOISTS

JOISTS IN AREA (g)

FOUNDATION-

EAST
WALL

Fig. 53. Stud and Plate Layout for Partition Wall between Addition and Main Part of

The House

identified when needed. Then lay the stud patterns aside for future

use. Other partition stud patterns can be laid out when the partitions

are sH in place. This usually is done after the main-wall framing has

been completed.

Wall Layout. The first wall of this building which you will lay

out is the partition shown at (4) between area {A) and area (B),

Fig. 49. The layout for the studs of this wall is somewhat out of the

ordinary, inasmuch as the wall is a partition wall as well as part of the

main wall. The studs must be set so they will take the lath and also

accommodate the rafter plate.

You should begin by laying out the stud spaces on the joist (4) as

shown in the detail drawing, Fig. 63. Note that stud (V) is set flush

with the outside of the sill on the east side to carry the rafter plate.

Stud (TF) is set inside the wall line to carry the lath. This stud must

later be backed to carry the lath for the adjoining wall which is at

right angles to the partition. The stud space between (IF) and (X)
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is 15 inches on center (O.C.) ;
this will allow lath to fit tightly into the

comer. All other stud spacings will be 16 inches on center, regardless

of door openings. This will give the correct stud spacing for the top

plate. After the 16-ihch spacing has been laid out for the entire wall

length, then the rough-door openings should be laid out. The size of

these openings can be determined by the door sizes shown on the draw-

ings of the first-floor plan, together with the door schedule. The doors

for the first-floor bedroom are indicated as (C) and (G). See first-floor

plan (blueprints) and door schedule at right. According to the door

schedule, (C) is 2 feet 6 inches in width and 6 feet 8 inches in height;

(G) is 2 feet in width and 6 feet 8 inches in height. A method for

finding rough openings for doors has been explained previously and il-

lustrated in Fig. 34.

Select a straight 2x4 for the top plate, lay it near the wall position

and transfer the stud locations to this piece. If the top plate layout

for the studs is taken from the bottom layout, then all studs in that

particular wall will be parallel. Likewise, if the end stud is plumbed and

braced, all studs of that wall will be plumb. This precaution is extremely

important in wall layout and should be observed carefully. If this

procedure is followed, all studs will be plumbed automatically, also the

top and bottom of the wall will be the same length. The top plate

should be cut so that it will be half on stud (T ) ,
Fig. 63, allowing a

tie-in of the next top-plate section.

The stud patterns are indicated in the illustration. Fig. 62, as (I),

(6), i4)f and (5). Using the pattern marked (S), Fig. 52, for the

south wall, cut as many full-length studs as are required for this parti-

tion wall. To speed up the operation, lay all of the 2x4's on the saw-

horses. Nail a small block on one end of the pattern to serve as a stop.

Mark all the 2x4 ^s, then cut them to the correct length. Studs (W) and

(K), Fig. 53, are to rest on top of the header joist. Therefore, they

must be shortened 9^/^ inches.

Raising the Wall. Since the partition wall between area (A) and

area (B) is to be raised before the subfloor is laid, it will be necessary

to lay a few boards across the joists to walk on while working. Lay

all the studs for the wall across the joists, with one end of each stud

in its respective position along the wall location. Lay the top plate on

the other end of the studs, with the plate-stud markings on the outer
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side. Spike the plate to the studs with two 16-penny (16d) nails to each

stud, omitting, of course, the studs on each side of the door openings.

Between studs (7) and (Z), measure the length of the door header at

the top plate. Then cut two 2x6^s to this length and nail them together.

The header height for this opening is governed by the size of the door

(C) shown on the first-floor plan and the door schedule at the right;

see blueprints. Make the necessary allowances for jambs and lugs as

illustrated in Fig. 34. Spike the header in its proper position, omitting

the cripple studs on the side of the door until the wall has been raised.

Fit and nail the short cripples in place above the header. Frame the

second door, the closet door marked (G), on the first-floor plan. (See

blueprint and door schedule.)

Raise the wall into position, hold it plumb and fasten each stud in

its proper location at the bottom with one spike through the top of the

joist on which the location marks have been indicated. Then fasten two

1x6 braces iH) and {15) near the top of each of the outside studs.

Fig. 49. Plumb the outside studs with a level and straightedge, then

nail the lower end of each brace to the outside of the sill. Plumb the

other partition studs and add a third brace {16)^ Fig. 49. Nail each

stud securely in position. The braces are only temporary; they hold

the partition wall in place until the subflooring has been laid and

the adjoining walls have been raised. After the temporary braces are

nailed in position, fit and nail the cripple studs in place for the doors

(C) and (G) of the partition.

According to methods previously explained in this chapter, the

rough flooring can now be laid for area (A) and area (B). When the

location for the bearing-partition wall between (A) and (C) is reached,

then this wall may be raised. The studs for this partition should be

placed on the north side of each floor joist with the first stud resting

on top of the header joist. Since it rests on a header joist, the first stud

should be shortened 9^2 inches. Lay out the stud spacings on the rough

floor near to the partition location. Door openings should be located

where indicated on the first-floor plans shown on the blueprints. The

position of the cripple studs for these openings should also be marked

on the rough floor.

The top plate for this wall should extend from the outside of the

north joist to the partition wall previously raised between area (A)
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and area (B), Fig, 49. Two pieces of 2x4 will be required for the length

of this top plate. These pieces must be joined on top of a stud to tie

the wall together. Transfer the stud spacings to the top plate.

Cut the required number of studs for this partition, using pattern

(i), Fig. 52. Lay the studs in the proper position on the floor and spike

the top plate in place. Then raise each portion of this wall into posi-

tion. Proceed the same as you did when raising the partition wall be-

tween area (.1) and area (B). When all portions of this wall have been

raised into position, plumb and brace each portion as you did the first

partition wall. Then nail each stud securely in place.

When the subfloor has been brought up to the location of the bear-

ing-partition wall between area (C) and area (D)—the dining room

and living room—lay out and raise this wall. Proceed as you did when

raising the other partition walls. Double the top plates of these two

bearing-partition walls. Use good straight 2x4’s, breaking the joints;

that is, no two joints should come in the same place. There should be

a distance of 4 or 5 feet between joints.

The rigidity of the building during construction, or until the sheath-

ing has been applied to the outside walls, will depend upon the bracing

of these tw^o bearing-partition walls. Therefore, each of these partitions

should have at least two 1x6 diagonal braces 16 feet long, extending

from the top plate to the bottom of a stud and tacked to each stud;

also, at least four 2x4 diagonal braces 14 or 16 feet long, extending from

the top of the studs to blocks nailed on the rough floor over a joist. The

position for placing one such 1x6 partition brace is shown at ( 16),

Fig. 49; a 2x4 partition brace is shown at (17), Fig. 54. Before nailing

the braces in place, recheck the end studs for plumbness and sight

along the top for straightness.

Outside Walls. The studs for the east and west walls must be

laid out directly opposite each other so that the joists can be nailed

to the same side of the studs and extended in a straight line across the

bearing partitions directly over the studs of the partitions. This is not

only good construction but also permits pipes and ducts to pass from

the walls to second-floor joist spaces. The spacing of the studs of these

two outside walls is started at the north wall and stepped off toward

the south. The first spacing is to be 15 inches, the same as the parti-

tion wall shown in the detail in Fig. 53; all other spacings 16 inches
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on center (O.C.). When the stud layout reaches the fireplace on the

west wall, a 1x6 should be tacked across the opening of the fireplace

so the spacing can be carried on across and continued on the south side

of the fireplace.

The studs on the north and south walls should also be spaced di-

rectly across from each other so that the rafters will later come to rest

on the top plate over the studs. Begin laying out these stud spaces from

the east side with 15 inches as a starting space followed by 16-inch

spaces and working toward the west. On the north side, the spacing

should continue directly across the floor of the dining-room bay win-

dow instead of around the window. The studs of the bay will be laid out

later, independently of the rest of the building.

The concrete floor for the porch is laid directly against the first-

floor header joist on the west side. Therefore, a sill on which the west

wall studs can rest must be laid on the floor at this place. This sill

should be laid level in a good cement mortar and be toenailed against

the header joist.

Each one of the outside corners {20) ^ (21) y
and {22) y

Fig. 54, re-

quire a 3-stud corner, constructed as shown in Fig. 24. One of each

of these three studs must have a housing for the ribbon. Take the

stud pattern {2)j Fig. 52, and cut six studs for the two north-side cor-

ners. Then take stud pattern (5) ,
Fig. 52, and cut three straight studs

for the southwest corner. House three of the studs for a ribbon, and nail

the studs together for each corner, so the housing will come on the cor-

rect side to receive the ribbon. Nail these three corner posts in place,

then plumb and brace them from two sides.

The corner post of a building is of considerable importance. First,

it must be straight and plumb. After it is nailed in the correct position,

it must be properly braced to hold it there. These braces should not

be removed until enough sheathing has been nailed on the studs to

hold the corner post in place. Since braces are to remain in place until

the sheathing has been applied, therefore, they must be placed so they

will not interfere with the setting of other studs or with nailing of

sheathing.

An ordinary level placed against framing lumber is not absolutely

accurate, due to the irregularities of such lumber. To insure accuracy,

a straightedge with two lugs should be used.
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Fig. 54. Seoond Stage in Framing of a House—Studs Up and Rough Flooring Laid for
First Floor

Isometrio drawings for pictorial purposes only.
For dimensions and details see blueprints and detail illustrations.
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How to Plumb and Brace a Comer Post To plumb a comer post,

follow the instructions given here; also see position of braces as shown

at corner (22 ) ,
Fig. 64.

PROCEDURE

7. Nail the comer post securely to the sill in the exact position.

Fasten two braces on the inside near the top, at the ribbon or just be-

low, leaving the bottom end free for adjustment later. Place the braces in

the positions shown at (18) and (19), Fig. 54.

3. Place the straightedge against the comer post midway between the

bottom and the point where the braces are fastened at the top.

4. Place the level on the straightedge, stand back about two feet from
the post and look directly at the glass.

Caution: Inaccuracy will result from reading the level at an angle.

5. Nail a block to the floor where the lower end of the brace is to be
fastened. In the free end of the brace, set a nail ready to drive home when
the correct position for the brace is found. While one man takes the reading

on the level, a second man should be ready to nail the brace as soon as the

correct position is found. He should move the brace until the man taking the

reading informs him that the bubble of the level is exactly in the center

marking of the glass. The lower end of the brace is then nailed securely to

the block previously nailed to the floor for that purpose.

6. After the brace has been fastened at the lower end, check the reading

a second time. It is advisable to check the level, also the straightedge,

occasionally, by first reversing the level and taking the reading, then revers-

ing the straightedge and reading the level. All readings should be the same.

If the readings fail to check, find the cause. Then repair or replace the faulty

tool.

After setting the conjer posts, take the stud pattern (6) ,
Fig. 52,

and cut enough studs for both gable ends, beginning with the longest

stud. The top ends of the studs should not be cut until after the studs

are in place and the end rafters, which help to locate the exact position

of the studs, are also in place. Shorter materials can be used for the

shorter studs, but you must make sure each piece is long enough for

its respective position.

The housing for the ribbon should be made with reasonable ac-

curacy. The depth should be marked with a marking gauge and the

two outside saw cuts made exactly on the lines with a third saw cut

in the middle. With a 1%-inch, or wider, framing chisel score the

depth line, then reverse the stud and cut from the other side.

Erecting Goble-End Studs. As previously stated in this chapter,

the framing for The House is of the balloon type illustrated in Fig. 1.
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In this type of framing, the ends of the second-floor joist rest on a rib-

bon which is housed in the gable-end studs. The layout for these studs

is illustrated in Fig. 52, which also shows the layout for the ribbon to

be housed in the stud.

For this ribbon, select two straight pieces of 1x4 long enough for the

east wall, Fig. 49. Tack this 1x4 to the floor along the east edge where

the stud spaces are laid out. One end of the first ribbon board should

be flush with the outside (north side) of the joist at the northeast cor-

ner. The other end of the ribbon should be cut so it will be half on a

stud. The second piece of 1x4 ribbon should be butted against the first

board and be cut off to fit against the partition stud at (4), Fig. 49.

Then transfer the stud spacings to the ribbon board. Erect the first

stud at the joint of the ribbon and hold the stud in place with a brace.

Take up the first portion of the ribbon strip and nail it in place to

the comer post shown at (£0) ,
Fig. 54, with two 8-penny nails. Then

nail the other end of the ribbon to the stud just erected. While doing

this work, you may stand on a sawhorse. Remember to keep the mark-

ings on the ribbon strip toward the inside of the building. Fill in the

studs between the corner and the first stud erected by placing each

stud in position separately. Toenail each stud at the bottom with five 8-

penny nails. Next, nail the second section of the ribbon strip in place

and proceed to fill in the balance of the studs for the east gable. Fol-

lowing the same procedure used in laying out the ribbon for the east

gable, lay out the ribbon strip for the west gable.

Note: The studs which are to rest on the porch sill must be short-

ened at the bottom. The ribbon strip should extend across the fireplace

or chimney opening and should be left there until the second-floor sub-

flooring has been laid and nailed in place. The ribbon strip can then

be cut out. The ribbon strip should be cut to fit the layout at the floor

level, and the stud spacings transferred to the ribbon. When nailed into

the correct position, the ribbon, like the top plate of a wall, will auto-

matically make all studs of that particular wall parallel. Also, the

wall will be as long at the ribbon level as at the lower-floor level.

The north wall can be framed entirely on the ground and raised

into position if enough workmen are available to do the work. How-
ever, this method of procedure is not recommended. It is advisable

to delay raising this wall until the second-floor joists are in place. The
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joists will provide a working platform for the carpenters. This wall can

be framed one stud at a time by two workmen. Framing of the outside

walls for the bedroom, area (JS), Fig. 64, can also wait until the walls

and second-floor joists of the main part of the building have been

framed, properly braced, and partly sheathed. The sheathing gives

strength to the building.

Second-Floor Joists. For the second-floor joists, 2x8^s are to be

used. The length of these joists should be measured at the first-floor

level. These joists should butt against each other on top of the bearing

walls, and should extend to within one inch of the outside of the gable-

end studs. The pattern for the joists for each portion of the main section

of the building can be laid out with a steel tape, or be laid out on the

first floor, working from east to west. After the joists have been laid

out, they can then be marked, cut, and fitted into place. Using this

method for laying out second-floor joists tends to prevent errors. As

each joist pattern is cut it should be marked carefully for identifica-

tion when needed later. Proceed to cut as many joists as required for

the second floor.

Before placing the second-floor joists in position, check the bearing

partition and corner posts again, to make sure they are plumb. Also

check the walls again to make sure they are straight and thoroughly

braced.

Begin placing the second-floor joists in area (A), Fig. 54. Select

good straight joists for the outside and place them in their respective

positions. To raise the joists to the second-floor position, first push

one end up over the bearing partition, then raise the other end, and

step up onto a sawhorse. Lift the joist over the ribbon, leaving it in a

flat position until all joists of area (A), Fig. 54, are on the wall.

. Nail the joists to the bearing-partition plate, with each joist resting

directly over the stud of the wall. The ends of these joists should ex-

tend to the middle of the plate. When placing the joists in position,

sight each one and make sure the crowned side is up. Do not nail the

joist to the outside-wall studs until all joists have been nailed to the

bearing wall and the outside wall has been straightened. When toenail-

ing a joist to a plate, never drive nails in such a position they will in-

terfere later with the cutting of the plate for pipes or heating ducts.

Note: When joists are cut at the mill some of them are crowned.
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The process known as crowning consists of shaping the top of a joist

to a slight curve, so it is one inch or more higher in the middle than at

the ends. As the joist sags or deflects, due to the load put upon it, the

top becomes level, while the convexity will appear at the lower edge,

or bottom, of the joist. Joists are crowned for use in particularly long

spans, where the loads are heavy enough to cause a deflection of an

inch or more at the center of the joist.

Lining Up Gable Studs. Check all of the end and corner studs to

make sure they are plumb. Select three small blocks of wood of equal

Fig. 55. Method of Lining Up Gable Studs with Three Blocks and Line

thickness about 1x2x6 and tack one block to the outside of each of the

comer studs at the second-floor joist level. Fasten a line to the nails

of the blocks and stretch the line taut, as shown in Fig. 55. Push the

wall studs clear of the line so the line is free. Beginning at one end

move a stud to the correct position in relation to the line by testing the

position of the stud with the third block, then nail the joist securely

to the stud with 16-penny (16d) nails. Continue nailing the rest of

the joists to the studs.

Place and nail all the joists in area (C) and area (D), Fig. 54, then

cut and fit headers and trimmers around openings for the chimney

and stair well. The joist in the stair well must be kept back to the

thickness of the stair-well studs. Line up the studs and nail the joists

to the studs in the west-end gable. Double the joists where second-floor
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partitions are to be located. Additional strength, to carry the load of

the partition, is provided by the double joists, as shown in Fig. 18.

Framing North Wall. Because of the bay window in the dining

room, the north wall of The House requires a 2x10 beam. Therefore,

it is advisable to use a top plate of three sections. The middle portion

of this plate should be joined to each of the end sections on the studs

which carry the beam, because these studs are near the bearing parti-

tion which will help to strengthen the outside w^all. To prepare the top

plate, fit it to the stud layout at the sill level and transfer the mark-

ings. This plate must extend to the outside of the sills on the east and

west ends.

Lay a number of boards across the second-floor joist to serve as a

scaffold and move the plate to the second-floor level to be ready for

erection. Cut as many full-length studs as required for the north wall,

using stud pattern number {2)j Fig. 52. Erect studs {^4) and (25) y

Fig. 54, first, then nail the top plate of the two end sections in place,

with the markings up. Fill in all other full-length studs.

The bay-window beam extends between studs (24) and (25) ^
rest-

ing on at least one shortened stud on each side. For details of bay-

window construction, see west-elevation plan (blueprints)
,
at left. Cut

two 2xl0’s to the correct length for the beam, spike the two pieces

together, then spike the beam into position on the wall flush with the

outside of the studs. Be sure to have the crowned side of the beam up.

Nail the center portion of the top plate in place, then cut and fit the

cripple studs over the beam
;
also cut and fit the diagonal braces for the

truss^For truss construction see Fig. 36. Unless these braces are fitted

tightly and are thoroughly blocked and nailed, their value as a truss

is lost. In fitting the cripple studs and braces, care must be taken to

keep the top plate straight and level. Double the top plate, breaking

joints to give strength to the wall.

Spike the outside joist to each stud of the north wall. Sight each

stud and straighten it before nailing it in position. Then proceed to

erect the outside south wall of the main part of the building, nailing

the outside joist to these wall studs. Tack a 1x6 (26 ) ,
Fig. 54, across

the second-floor joist at the first-floor partition line, plumbing each

joist. Straighten the end joist of each of the three parts of the top

plate, and hold each part in place with a 1x6 diagonal brace (27 ) ,
Fig.
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54. Straighten the joists in each part through the middle and hold the

part in place with a 1x6 brace (^5), Fig. 54, tacked to each joist.

Subflooring for Second Story. The rough floor for the second story

is to be laid diagonally to give added strength to the building. Before

this floor can be laid, 2x4 blocks must be nailed between the studs on

the end gables. These blocks must be nailed flush with the outside of

the studs. The blocks not only provide a place on which the ends of

the rough-flooring boards can be nailed but will also provide a fire

stop at the second-floor level. On the north and south side of the build-

ing the rough flooring is nailed to the inside-stud line only. Later,

2x4 fire stops can be nailed in between the studs at the second-floor

level on these two sides.

Begin laying the rough flooring in one corner of the building. The

first board laid will be a small piece coming to a point with a 45-degree

angle cut on each end. Each succeeding board will be longer but will

always be cut at a 45-degree angle to the joist. All end joints of the

rough floor should be half on the joist and securely nailed in place. To

allow for the expansion of the flooring boards in case of rain before

the building has been roofed, it is advisable to tack every eighth or

tenth board only lightly in place. This precaution will allow the

boards to buckle or jump out if the floor should expand. If this pre-

caution is not taken, the swelling of the rough-floor boards may push

the outside walls out of position, causing considerable damage.

Before proceeding farther with the framing of the second floor, it is

advisable to frame the openings for the windows and doors of the first

floor, the 1x4 let-in corner braces fitted and nailed, and part of the

sheathing applied. The braces and sheathing will keep the building

from twisting out of shape, or possibly even from collapsing in case of

a high wind.

Framing Window and Door Openings. As previously stated, some

contractors prefer to omit the studs in the outside walls where openings

are to come, framing only those studs which will not have to be cut for

openings. Others prefer to frame walls complete on the ground, just

as the bearing walls of this building were framed. However, the outside

walls of this building should be framed solid; that is, full-length studs

should be put in each stud space, then these studs will have to be out

out when framing the window and door openings.



1 18 FUNDAMENTALS OF CARPENTRY

The width for the windows and doors will be found on the work-

ing drawings (blueprints). To find the rough-opening size, you must

work out the widths of the doors and windows as illustrated in Figs.

34 and 35. First, lay out the rough opening on the floor at the location

of each opening, and indicate the position of the cripple studs on each

side of the opening.

Then lay out a story rod or pole to show the vertical rough sizes

of the various openings for the outside walls. This story pole may
be a 1x2 or 1x4 and should be laid out so that when resting on the

rough floor, it will show the position of the subsill and header of the

windows on one side and headers for the doors on the other side. The

finished height of the doors and windows, as indicated on the working

drawings, is to be 6 feet 8 inches. Other dimensions must be taken

from the elevation drawings (blueprints) when working out the rough-

opening sizes.

To find the window opening, hold the story pole against one of

the studs which is to be cut. Transfer the marks for the bottom of

the subsill and the top of the header to one of the studs, then level

across to the other studs which arc to be cut for the opening, using a

spirit level for this purpose. In order to hold the remaining portion of

the stud in place after the center has been cut out, tack a piece of 1x6

across the studs above the top cut and below the bottom cut.

Cut and fit the double sill into place, nailing the pieces in place one

at a time. Cut two pieces of 2x6 for the header and spike these pieces

together. Nail the header in place, nailing it flush with the outside of

the studs and toenailing up from the bottom to drive the header tight

against the studs above. Then spike the header securely in place by

nailing through the side studs. ^

Lay out the position of the cripple studs for the side of the opening

on the subsill. Plumb up these studs from the marks on the floor.

Measure the length of the cripple studs for the side of the opening.

These cripples must fit tightly between the subsill and the header to

carry the load above. If a double cripple stud is required, cut two pieces

and nail them together. Nail them to the subsill to hold them in place,

then plumb them and nail them to the header; also toenail to the header

the studs above it.

After the openings have been framed, the let-in 1x4 diagonal cor-
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ner brace should be housed and nailed into place, as shown in Fig. 66.

Since these diagonal braces might interfere with the framing of the

openings, or might even have to be cut off, which would lessen their

value, it is advisable to delay the fitting and nailing of the braces until

the openings have been framed. These let-in braces should be framed

on the outside from the ribbon or second-floor level to the sill at an

angle as near 45 degrees as possible. Where this method of procedure

is impossible, knee braces should be used, as shown in Fig. 39.

These let-in braces should be made of good solid lx4^s laid out to

correct length, with angle cuts on the bottom end. Tack each brace in

place and mark the studs where the brace is to be housed. Then re-

move the brace and gauge the depth for the housing notch with a mark-

ing gauge. Make the side cuts with the saw and remove the wood be-

tween the cuts with a framing chisel. Nail the brace in place and cut

it flush with the stud on the top end.

Nailing Sheathing. The sheathing should now be nailed on all

walls where the openings have been framed. Nail the sheathing in place

up to the height which can be reached by a workman when standing

on a sawhorse. The sheathing for The House, as indicated in the speci-

fications, is to be 1x8 shiplap, nailed horizontally with two 8-penny

(8d) nails at each stud crossing. The joints should be broken after

every second board, and the boards driven tightly together. It is ad-

visable to allow the sheathing to extend from 2 to 4 inches into the

fireplace and chimney opening. This procedure will permit cutting of the

sheathing down the entire length of the wall, after the bricklayer has

laid out the exact opening size. This insures a straight, tight joint.

Cut the sheathing flush with the studs on all door and window open-

ings.

After four or five feet of sheathing have been applied to the main

part of the building, the walls may be framed for the first-floor bed-

room; that is, around the addition (B), Fig. 64. The studs for the east

and west walls of the addition should be the same length as the studs

for the bearing partition between area (A) and area (B), Fig. 64. The

east and west walls of this room can be framed on the floor and raised

into place, then plumbed and braced. After the studs in the end gable

are framed to the end joists, the ceiling joists should be cut to the

correct length and nailed into place. The window openings should then
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be cut, the diagonal comer braces fitted and nailed, and the walls

sheathed.

The sheathing for the rest of the building can now be carried up

as high as the second-floor joists. You should erect the necessary

scaffolding as the work progresses above the reach of the workmen

when standing on the ground. After the framing has been completed

in the gables, the sheathing should be carried all the way up to the

peak of the gables and the boards cut flush with the end rafters. On the

eave side of The House the sheathing should be carried up to the bot-

tom of the plates, allowing for fitting of the rafters to the plates. How-
ever, after the rafters are in place, the sheathing should be carried on

up between, and to, the top of the rafters. Care should be taken to

insure a good tight fitting of the sheathing at this point to keep out cold

air, fine sifting snow, and dust or sand.

Scaffold Building. As the construction work of the building rises

above the reach of workmen standing on the ground, scaffolds or

staging, are necessary to carry on the work. Hence, it is timely at this

point to consider the construction of such scaffolds, which should be

carefully planned and carefully built. Although they are only tempo-

rary structures, nevertheless, scaffolds must be designed and built to

carry the required load with a reasonable degree of safety, permitting

the workmen to reach and perform his work with ease and safety.

Contractors and builders use various types and designs of scaffolds.

The type you should select for your job depends upon the nature of the

needs the scaffold must serve, the weight it must carry, as well as the

distance above the ground the platform is to be erected. Wooden scaf-

folds are still in common use, although steel brackets and other forms

of steel scaffolding are rapidly gaining in favor with many builders.

The minimum requirements for a light wooden scaffold demands

a 2x10 plank resting on 1x6 cross ledgers, which should not be more

than 10 feet apart. Such a scaffold will serve the needs of a carpenter

for work to be performed at relatively low heights, a light load and

simple construction. However, a bricklayer^s work requires a scaffold

with 2x6 or 2x8 cross ledgers. These ledgers should be set not more

than 4 feet apart and with four or five 2x10 planks laid across the

ledgers to serve as the platform on which the workmen stand. This

platform should, also, include a toeboard to keep materials and tools
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from falling off the edge, with possible injury to workmen below. A
scaffold, for outside carpenter work at heights not exceeding 18 feet, is

illustrated in Fig. 57. Instructions for building such a scaffold follow.

Fig. 67. Carpenter’s Scaffold with Single Uprights and Block Fastened to Wall

PROCEDURE

1 , Select sound pieces of 2x4^s for uprights. These uprights should be

set not more than 7 feet apart for 16-foot planks. The uprights should be

placed along the side of the building, with the lower end of the 2x4*s resting

upon pieces of board to keep them from settling into the mud.
For the cross ledgers, select sound straight-grained 2x6^s four feet

long. Spike one end of each cross ledger to an upright with no less than

three 16-penny (16d) nails. The other end of the cross ledger should be
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nailed to a 2x6 block nailed securely to the wall. The block should be about

18 inches long and be notched to receive the ledger, which also should be

nailed to a stud in the wall with three or four 16-penny nails.

3

,

At the corners of the building, ledgers should be constructed so they

will extend diagonally away from the building. Supports for the ledgers

should be provided from both sides of the corner of the building.

m

Fig. 68. Carpenter’s Scaffold with Double Uprights—Scaffold Free from Wall

4 , All platforms or staging erected at a given height should be on a
level and should extend along all sides of the building at the same level.

5, As the building rises higher and higher above the ground it becomes
necessary to erect more platforms at a higher level. The distance between

the successive platforms should be about 5 or 6 feet, the distance depending

upon the nature of the work.

6, The uprights should be braced with 1x6 cross braces. These braces

should extend from the top cross ledger to the extreme bottom end of the

upright, and be nailed with at least two 8-penny nails at each upright crossing.

7 , The platform should consist of two structurally sound 2x10 planks.
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These planks should be selected from a strong species of timber, and also be

of a good grade of lumber. Lap the planks about 18 inches at each end and
apike them to the cross ledger to keep them from slipping or sliding.

8. For platforms erected at heights greater than 10 feet above the

ground, hand rails should be provided. The handrails should be made of 2x4^s

nailed to the uprights about 42 inches above the platform level.

When the exterior finish of a building is to be of shingles, or if

siding is to be applied, it may be advisable to erect a scaffold with

double uprights as shown in Fig. 58. This type of scaffold leaves the

walls clear so work can later be started at the bottom after the sheath-

ing has been finished. The work can also be carried to the top of the

wall without building a second scaffold.

Fig. 59. Three Different Kinds of Steel Wall Brackets Used for Scaffolding

Other Types of Scaffolding, Scaffoldings of the bracket type have

certain advantages over other types still in common use. Since they

are easy to erect, require less material, and involve less labor, bracket

scaffolding are economical to use. They have gained rapidly in favor

with builders and contractors in recent years. These brackets can be

obtained in steel or they can be made of wood. Three different kinds

of steel brackets are illustrated in Fig. 59. When fastening steel brack-

ets in place, the nails must be driven carefully so as not to break the

heads. Broken heads on nails make a scaffold unsafe. The bracket

shown at (i4). Fig. 59, is fastened to the wall with spikes. The bracket

shown at (B) is hooked around a stud. This type of bracket is safe,

but requires the making of a hole in the sheathing for withdrawal of

the bracket. The bracket shown at (C) requires the boring of a hole in

a 2x4 crosspiece nailed to the inside of the stud.

The wooden bracket shown in Fig. 60 is simple yet sturdy and can

be constructed by the carpenter on the job. The wooden bracket il-
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lustrated in Fig. 61 is not fastened to the wall, but is supported by

2x4 ’s set at an angle of 45 degrees. Cross braces of 1x6 material hold

the brackets in place and keep them from tipping or sliding on the wall.

Bay-Window Framing. After the outside walls have been sheathed

up to the second-floor level, the bay window of the dining room can

be framed. The framing detail is shown in Fig. 54 at left. See also

the elevation and sectional views of the bay window shown on the

west-elevation drawing (blueprint). Prepare the top plate, or header,

X4

Fig. 60. Safe Wood Bracket for Carpenter’s Scaffold

which is a double 2x8 set on edge. This top plate extends around the

bay window and forms the window headers. The 2x8^s for these headers

are spiked together, mitered at the corners, and made to fit the shape of

the bay at the sill level. Cut six 2x4 studs to correct length and erect

them at the corners of the bay window. Place and nail the header, or

top plate, in position. Frame the subsill and cripple studs below the

window, then sheathe up the walls.

Second-Floor Framing. Not much framing can be done on the

second floor imtil the roof has been framed (see Fig. 56) . Any parti-

tions which may be set are liable to be in the way when the rafters are

raised. However, it is necessary to frame the walls of the large north

dormer, as short rafters are to be nailed against the dormer and rafters

must rest on the top plate. According to the detail of the wall construc-

tion as shown in the sectional view (B-B) (blueprint), this dormer

wall is set in from the outside wall with studs extending from the

second floor to the rafter plate.

For the sole of the wall, cut 2x4’s to the correct length and nail



WALL AND FLOOR FRAMING 127

the sole to the floor in the proper location. Then lay out the stud loca-

tions on the sole. Cut a piece for the top plate to the same length and

lay it alongside the sole. Transfer the stud locations. Cut as many

studs as are required for the wall. Frame the wall on the floor, with

the window and cripple studs in the correct position. Then raise the

wall in position, nail the studs at the bottom, and plumb the studs.

Brace the wall to hold it in the proper place.

Fig. 61. Wood Bracket for Scaffolding Which Does Not Need To
Be Fastened to Wall

To complete the framing of the studs in the end gables it is neces-

sary to lay out and cut two pairs of rafters. (The layout of rafters is

treated in the next chapter.) Nail the rafters in position, plumb and

cut each gable stud to fit against the rafter, then nail the studs securely

into place. There is a tendency to crown or drive out the end rafters

when nailing the gable studs. This difficulty can be overcome by driving

a nail through the rafter into the stud, then after all studs have been

nailed into place they can be more securely nailed by driving nails

through the studs into the rafters. The windows can now be framed

in the gables according to dimensions required for these windows

and locations as indicated on the working plans or blueprints.

There are certain partitions on the second floor which add strength

and stability to the roof, but are not required for framing the roof.

The open-floor space permits ease in handling material for the roof.
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Therefore, it is of advantage to the workmen to leave out these parti-

tions until after the roof has been framed and sheathed. These par-

titions can then be erected. It is also to the advantage of the workmen

to complete the roof of the house as soon as possible, as this will pro-

vide them with a dry place in which to work in case of rain or snow.

Therefore, as soon as the rafters of the roof and the sheathing are in

place, only those partitions which add strength to the roof should be

erected. Leave out the others until after shingling is completed.

However, it will not be convenient to begin shingling the roof until

certain exterior cornice work has been finished (see chapter on Exterior

Finish). Hence, the framing work is temporarily held up until after

the exterior cornice work has been completed and the roof shingled.

Framing Odds and Ends. Up to this tiihe, only the most essential

part of the framework of The House has been erected. Our aim has

been to erect the skeleton of the building and cover it with sheathing

and shingles. With the walls sheathed and the roof overhead, the

workman is in a good position to continue his work regardless of

weather conditions. Much still remains to be done on the inside of

the building before the framing is completed. Minor partitions must be

set, plumbed, tied securely in place, and the corners well nailed to

avoid cracking of the plaster. The backing in the corner of walls and

ceiling must be installed (see Figs. 28, 30, and 32). Arches must be

framed (see Figs. 46 and 47). The rough stairs must be erected and the

insulation put in place. Plaster grounds shown in Fig. 42 must be nailed

in position straight and true. All these odds and ends of framing may
be carried on when weather conditions will not permit outside work.

If, on the other hand, weather conditions are favorable over an extended

period of time, it may be to the advantage of the carpenter to com-

plete the interior framing so other tradesmen, such as the electrician,

lathers, plasterer, and furnace man can do their work. In such a case

the carpenter can work on the exterior while the other tradesmen are

installing their work.

In other words, a carpenter should plan his work so neither the

weather nor the work of other tradesmen will force him to remain idle

for any long period of time. Not only does such enforced idleness cut

the carpenter^s income but it also hinders the progress of the erection

of the building, and may inconvenience the owner.
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SAFETY MEASURES

As a building rises higher and higher above the ground the danger to

the workmen from falls and falling objects correspondingly increases. The
importance of proper construction of scaffolds has been emphasized pre-

viously. However, it is not out of place here to again call attention to the

fact that scaffolds must be carefully designed and properly buUt. Another
common hazard in the building industry is the careless building and improper
use of ladders.

Ladders, As the height of a building increases, it becomes necessary to

bring ladders into use. Frequently one or more ladders are built on the job.

When building a ladder, the side rails should be of good sound 2x4’s. For
the steps, sound 1x3 or 1x4 lumber should be used. The steps should be

housed into the side rails, then nailed at each end with two 8-penny (8d)

nails. Steps should be spaced at a uniform distance apart; 12 inches is the

accepted standard. However, for specific uses the spacing may be shortened,

but should not be less than 8 inches. Many carpenters prefer the 10-inch

spacing, while mason laborers prefer 8-inch spacing.

The National Safety Council has suggested the following as safe prac-

tices in using ladders

:

1. No ladder should be used for any job which involves the use of both

hands, other than for holding to the ladder. One hand should be free at all

times to allow a firm grip on the ladder.

2. Do not go up or down a ladder without free use of both hands. If

material has to be handled, use a rope.

3. Ladders should not be used for working bases except in case of emer-

gency or for short periods of time. Ladders are primarily for ascending or

descending from one level to another. Where work requires the use of tools

and materials, or where the job is of considerable duration, it is advisable to

use a platform ladder, ladder tower, scaffold, or some other acceptable work-

ing base.

4. Workers should not ascend higher than the third rung from the top

on straight or extension ladders nor more than the second rung from the top

on stepladders.

6.

Use care in placing ladders. If there is danger of a ladder slipping,

have someone hold it, or otherwise securely anchor it. The best angle at

which to place a ladder is that in which the horizontal distance from the top

support to the base of the ladder is approximately one-fourth the length of

the ladder between supports. In other words, a 12-foot ladder should be
placed so the bottom is three feet away from the wall or object against which

the top is leaning.

6. Never place a ladder in front of a. door opening toward the ladder

unless the door is locked or otherwise blocked or guarded.

7. Be sure that ladder feet are not placed on movable objects but rather

on a substantial and level base.

8. Never use broken or weak ladders or ladders with missing rungs. Be-

fore using a ladder, inspect it for broken rungs, split side rails, broken or

loose safety feet—never use a defective ladder.
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Short ladders should not be spliced together, as they are not built

strong enough to be used as long ladders.

10. Ladders should be kept clean and free from dirt and splashing of

paint which might conceal imperfections and defects.

11. Never lean a ladder against an unsafe backing such as loose boxes,

barrels, or round objects.

12. Ladders should not be used during a strong wind except in case of

emergency, at which time they should be securely lashed or tied in position.

13. Ladders should not be left standing unattended, especially on the

outside, for long periods of time unless securely anchored at both top and
bottom to prevent falling in case of sudden wind storms.

14. Ladders used on roofs should be securely lashed or otherwise fas-

tened to prevent slipping.

15. Ladders used in aisles or over streets where there is considerable

traffic of shop vehicles, or pedestrians, should be guarded by an attendant

or the space be roped off or otherwise barricaded.

16. Workmen should not climb ladders if their shoes are greasy, muddy,
or otherwise slippery. Shoes should be cleaned before using ladders.

17. When carrying ladders, keep the front end elevated high enough to

clear a man’s head and the back end near the floor
;
be careful when carrying

a ladder through doorways, passageways, and around blind corners.

18. Ladders should be handled carefully in being lowered. They should

not be allowed to drop on the side nor to fall heavily endwise on one rail.

The failure to recognize this safe practice has resulted in serious damage to

many ladders.

19. Get the habit of being sure a ladder is safe before using it.

Falling Objects, Tools and materials must be carefully handled to avoid

dropping them. This precaution is especially important if others are working
below you. Some form of decks or overhead protection should be built over

traffic lanes if prolonged work is to be carried on for some time.

Saws should be hung on a nail rather than laid on the planks of a scaf-

fold where the wind or a jar of any kind may cause them to drop, endanger-

ing workmen or others below. Other small tools, such as hammers, block

planes, and others which cannot be hung up, should be carefully guarded to

keep them from falling and injuring someone. Avoid leaving unguarded tools

lying on ladders, scaffolds, or on top of walls; all such tools are an ever-

present source of danger. Never carry sharp-edged tools,' such as chisels or a

shingle hatchet, in your pockets or on your person without proper protection

for the sharp edge.

When sawing off roof boards, or other pieces of material, always hold

the waste end while sawing, then drop it where it will cause no damage. In

the handling of materials at a dangerous elevation above the ground, brace

yourself and make sure of a solid footing. Always plan a means of escape

before passing material overhead in case it should fall back toward you.

Other Hazards, Portable electric saws and other power tools and equip-

ment, which now play an important role in modern construction, must be

handled wisely in order to prevent accidents to yourself and other workers.

The guard on a machine is put there for your safety. Never take it off or
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tie it back out of your way, unless for some good reason it becomes abso-

lutely necessary to do so. If removed for some specific operation it should

be replaced immediately after that operation has been performed.

Electric equipment frequently becomes defective, causing shorts and

grounds; to protect yourself against electric shock, especially when working

on wet footing, ground the machine or insulate yourself from the ground

with rubbers or dry boards.

Good housekeeping on the part of the carpenter is essential for the safety

of the workmen, and also increases production. Therefore, the carpentry stu-

dent should learn early the importance of keeping his materials in an orderly

manner, and the ground or floor free from debris or rubbish of any kind.

CHECKING ON YOUR KNOWLEDGE

The following questions give you the opportunity to check up on your-

self, If you have read the chapter carefully, you should be able to answer

the questions. If you have any difficulty, read the chapter again so you will

have the information well in mind before you go on with your reading.

DO YOU KNOW
1. Why it is important to frame a house so the shrinkage of timbers will

be equalized?

2. The three most important parts of any structure?

3. How to determine the size of girders required for a new building?

4. Three different methods of construction for supporting joists on

girders?

5. In what type of framing, ribbons are commonly used to support the

ends of joists?

6. What is meant by the term bridging f

7. Where headers are commonly used in a building?

8. What type of steel beam is used in The House of the Book, and where

it is located?

9. What type of sheathing gives both rigidity and insulation values to a

building?

10.

Why the foundation walls of The House are not all of the same
thickness?
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CHAPTER IV

Roof Framing

QUESTIONS THIS CHAPTER WILL ANSWER
1. What style of roof is the simplest in construction? 2. What style of roof

is most commonly used for small houses? 3. What is the meaning of the

term hird^s-mouth, as used by carpenters? 4. What names are given to the

five different kinds of rafters commonly used when framing a roof? 5. Do
you know the relationship between the span, rise, and run of a rafter?

6. What is meant by the term basic triangle so commonly used in roof framing?

INTRODUCTION TO CHAPTER IV

The roof, which includes the entire construction closing the top of a
building, serves an extremely important purpose as a protective covering. In

addition to protecting the building and its occupants against rain, snow, and
extremes of heat or cold, the roof is important, also, as a decorative feature

of the house. The importance of its value as a decorative feature must not be

minimized when choosing the style of roof for a new house.

The framing of the roof, or covering, of a building is one of the carpen-

ter^s most difficult problems of construction. Although roof framing does not

involve a great many complicated details, the proper fitting together of the

various members is considered by some a difficult process. Hence, it is espe-

cially important for the beginning carpentry student to learn the names of

the various parts of a roof and how to frame these parts, so the roof will

serve the purpose for which it is intended. In this chapter the author has

explained the principles of roof framing. Definite instructions are given as

to how to proceed when solving a basic triangle, and how to apply the princi-

ples of the basic triangle to roof framing. Of special value to a carpentry

studept are the directions on how to cut, not only the common rafter, but

also the hip, valley, jack, and cripple rafters.

To the average individual, roof framing seems extremely complicated.

However, if a carpenter thoroughly understands a few simple rules of geom-

etry and knows how to apply them to roof framing, he will be able to solve

the problems involved in roof construction. It is especially important for the

carpenter to have in mind an over-all picture of the finished roof before he

begins construction work on it. If he is able to establish such a picture firmly

in his mind, then the problems of roof framing will become less difficult for

him.

The method of roof construction presented in this chapter should be read

carefully by the carpentry student. The author of this text has given step-

by-step instructions for laying out and framing various kinds of rafters. He
has told how to find the various angle cuts for fitting together different bev-
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eled members used in roof framing. Explanations are given for finding the

run, rise, and pitch of a roof. Also many other details of roof framing are

discussed.

THE ROOF
The primary purpose of the roof of any building is to perform the

important function of shedding water from either rain or snow. How-
ever, in addition to its primary purpose, the roof also serves as pro-

tection against the cold of winter and the heat of summer. The roof

must be constructed to shed falling water as quickly as possible; con-

sequently, it should be sloped or inclined. The most economical roof

to build is undoubtedly the nearly flat roof. This type of roof serves

the needs for all practical purposes in warm climates. In cold climates

snow may pile up on a roof, putting an excessive load upon a flat sur-

face, and unless special provision is made for carrying such a snow

load, the roof will collapse. Regardless of where a flat roof is built, it

must be made stronger than would be required for a sloping or in-

clined roof. A flat roof has no decorative features and does not add

to the beauty of a building, hence this type of roof has been used

chiefly, in the past, on commercial or industrial structures. However,

in recent years the modernistic house, designed chiefly for utility and

convenience, has incorporated the economy of the flat roof. The sim-

plicity of exterior of these houses encourages the use of such a covering.

STYLES OF ROOFS

Important as its utility value may seem, the roof, if carefully

designed, also adds greatly to the beauty of a building. The style of

roof is important when identifying a building with the architecture

of a certain historic period or of various nations. Different types of

curved roofs are common in the Old World, especially in Asia, while in

America straight lines seem to prevail. A few common types of roofs

used in the construction of houses in this country are: shed, gable,

hvp, gambrel, and mansard, shown in Fig. 1.

Shed or Lean-To Roof The simplest type of roof is the shed or

lean-to, usually employed for small sheds, porches, or other places

where appearance is not a matter of great importance. In circumstances

where, because of necessity or convenience, it is desirable to obtain

shelter as cheaply and easily as possible, the shed roof is employed.
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The shed roof consists of a plain surface with one side or end raised to

a higher level than the other side or end. The roof is supported in

this position by means of two posts on one side and a wall against

which it leans on the other side; or by posts at all four corners. The
position or slope of the surface enables rain water to drain off freely.

SHeo GABLE

GAMBREL MANSARD

Fig. 1. Stylos of Roofs in Common Use

Thus the lean-to or shed fulfills the requirements of,.a roof as long

as it remains watertight.

Gable Roof. The ordinary gable roof has two sloping surfaces

—

one on each side of the center line of the building. These two surfaces

come together in the middle of the roof at the ridge, forming a gable.

Because of its simplicity of design and relatively low cost of con-

struction, the gable roof is most commonly used for small houses. The

pitch or inclination of the surface to the horizontal of the gable roof

may be varied from an almost flat surface to an extremely steep slope.

This type of roof can be used in combination with other types and

has been so often the base of other roofs that it is sometimes diflScult

to distinguish the simple gable roof from among the other types which

have added to the traditional styles of roofs.

Hip Roof. The hip roof has four sides, all sloping up toward the

center of the building. The line where two adjacent sloping sides of a

roof meet is called the hip.

Gambrel Roof. A variation of the simple gable roof is the gambrel
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roojj which has its roof surface broken near the middle, on both sides

of the building. This type of roof is the so-called Dutch-Colonial house

design. See Fig. 1.

Mansard Roof. A form of double-decked roof commonly used in

America during Colonial days is known as the mansard roof. The name

is supposed to have been taken from the architect, Francois Mansard

(1598-1666), its designer. The lower slope of this roof approaches the

vertical, while the upper slope is usually more or less flat. This type

of roof has the advantage of providing additional space for attic rooms.

Oftentimes, a combination of two or more of these various types of

roofs is used, to enhance the appearance of a building and give character

to the house. Also, some definite need or purpose may require a com-

bination of different types of roofs.

ROOF-FRAMING TERMS

Roof construction requires the use of a terminology or set of names

of its own. These names must be learned and understood by a car-

penter before he can proceed intelligently with the framing of a roof.

The names of the various roof members are given in Fig. 2. The car-

pentry student should become familiar with the names of these different

members, or parts of a roof, so he can readily identify them.

Ridge. The highest horizontal roof member is the ridge, which

helps to align the rafters, and tie them together at the upper end.

Rafter Plate. The framing member upon which the rafters rest is

known as the rafter plate.

Rafters. The sloping structural timbers of a roof designed to sup-

port roof loads are called rafters. These roofing members extend from

the ridge or hip to the plate. In all roofs the pieces which make up the

main body of the frame work are the rafters. They are to the roof

what the joists are to the floor, and what the studs are to the walls.

In the construction of roofs, different kinds of rafters are used. These

are known as common rafters, hip, valley, jack, and cripple rafters.

Common Rafter. The series of framing members which extend at

right angles from the plate line to the ridge or purlin of the roof are

called common rafters. The common rafter is so-named because it is

common to all types of roofs. It is also used as the basis for laying

out other kinds of rafters used in the roof.
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Hip Rafter. The roof member extending diagonally from the corner

of the plate to the ridge is known as a hip rafter. The hip rafters form

the ridges or hips where adjacent slopes of the roof meet.

Valley Rafter. The rafter extending diagonally from plate to ridge

at the line of intersection of two roof surfaces is called a valley rafter,

because it is located where adjacent roof slopes meet to form a hollow

or valley.

Jack Rafter. There are three kinds of jack rafters which are a

part of the common rafter. These are known as the hip jack rafter,

Fig. 2, Names of Various Roof Members

valley jack rafter, and cripple jack rafter. Two of these are illustrated

in Fig. 2. The hip jack rafter extends from the plate to the hip rafter,

and the valley jack rafter extends from the ridge to the valley rafter.

Cripple Rafter. A rafter which extends from a hip to a valley rafter

is called a cripple rafter, and sometimes is called a cripple jack rafter.

This rafter is also a part of the common rafter, but touches neither

the ridge of the roof nor the rafter plate of the building.

Overhang, Lookout, or Tail Piece. The three names overhang,

lookout, or tail piece refer to the same part of the roof. This is the

portion of the rafter extending beyond the outside edge of the plate

or walls of the building. When laying out a rafter this portion is an

addition to what is considered the length of the rafter, and is figured

.
separately.

Bird^s-Movjh. The cutout near the bottom of the rafter which fits

over the rafter plate is known as the bird^s-mouth.
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PRINCIPLES OF ROOF FRAMING

When you begin the study of roof framing it may seem extremely

complicated. However, if you will take the trouble thoroughly to

master a few basic principles, you will find your problems of roof

construction considerably simplified. In addition to learning these

basic principles, it is also necessary for you to be able to visualize

the roof as a whole. You should be able to locate the position each

rafter will have in that particular roof. Roof framing is the practical

application of geometry, that branch of mathematics which treats of

the properties and relations of lines, surfaces, and solids.

Basic Triangle. The underlying principle involved in roof framing

is the right triangle, Fig. 3. The base of this triangle represents actual

or theoretical level or horizontal lines and measurements of the roof.

The altitude represents plumb or vertical lines or measurements, while

the hypotenuse, which in most cases would represent the length of

the rafter in question, is the bridge measure or the measurement

between the base and the altitude sides of the triangle.

When the measurements or lengths of these three sides are known,

we have solved the triangle. To solve a right triangle, we must know

the value of two sides or of one side and one acute angle. In roof

framing we usually have or can easily find on the drawings the

values of two sides—the rise and run of the rafter.

Solving a Right Triangle. A carpenter on the job rarely resorts

to the use of the mathematical method for computing the length of a

rafter, yet the good mechanic should know how this is done.

In geometry we have a proposition known as the Pythagorean

Theorem, which states that the square of the hypotenuse of a right

triangle is equal to the sum of the squares of the other two sides, or

legs. In roof framing the legs of the right triangle are the base or run

of the rafter and the altitude or rise of the rafter. The formula for

the Pythagorean Theorem is written as follows: c^ = a* + b*, when

c represents the hypotenuse; a represents one leg or the altitude; and

b represents the other leg or base.

The application of this formula is shown graphically in Fig. 4.

In the right triangle, ABC, the value of the base, b, is given as 4.

When this number is squared or multiplied by itself the result is 16.
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The value of the altitude, a, is given as 3, This number squared or

multiplied by itself is 9, When 9 is added to 16 the sum is 25, the

square of the hypotenuse, c. The final step in solving this triangle is

to find the value of c by extracting the square root of the sum 25, In

Fig. 3. Right Triangle—Basic Fig. 4. Right Triangle Showing Relation
Triangle Used in Roof Framing between Values of the Three Sides

other words, it is necessary to find a number which when multiplied

by itself equals 25. In this case it is easy to find that number, which

by simple arithmetic we know to be 5, The method of extracting the

square root of a number of three figures or more is shown in Fig. 5.

EXAMPLE

To find the value or measurement of c, the hypotenuse, in the

formula c- = a* + b^, when q, the altitude, is 14 and b, the base, is 20.

Substitute these values in the formula: c" = 14^ + 20-. Since 14

squared equals 196 and 20 squared equals 400, then equals 596, the

sum of 196 and 400. The final step in this process is to find the value

of c, the hypotenuse, by extracting the square root of 596,

PROCEDURE

Square Root, The process of finding one of the two equal factors of a

number is called extracting the square root. The symbol used to indicate the
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root of a nmnber is V is caUed the radical sign. The number of which

the root is to be found is placed under the radical sig^n. Hence our problem

is to find VS96:
2 4. 4 1 3

5'96.00'00'0d

4

Trial divisor is 4 1 96

Complete divisor is 44 176

Trial divisor is 48 20 00

Complete divisor is 484 19 36

Trial divisor is 488 64 00

Complete divisor is 4881 48 81

Trial divisor is 4882 15 19 00

Complete divisor is 48823 14 64 69

V^= 24.413

Fig. 5. Method of Finding Square Root of a Number

1, The first step in finding the square root of a number is to separate

the number into periods or groups of two figures each, beginning at the right

if the number is a whole number. Place a mark between the periods. When
the root of a number containing a decimal is to be found, the division of the

number into periods is made by starting at the decimal point and marking
off the periods to both the right and left from the decimal point. (The two
figures of a period must never be separated by a decimal point.)

2, Since the number 696 is not a perfect square, the root contains a

decimal fraction. Place a decimal point at the right of the number, then add
six zeros. Beginning at the decimal point, mark off the periods both to the

right and left of the decimal point. Place a mark between the periods. The
left-hand period has only one figure.

3, Consider the first period at the left, which is 6. Then find the largest

number which, multiplied by itself (or squared), is equal to, or a little less

than, 5. The number is 2. Now draw a straight line over the number
6 96.0000 00, as shown in the illustration. Fig. 6. Place the figure 2, which

is the first figure of the root, above the line in the position shown in Fig. 6.

Square the 2 and place the result, 4, under the 6, and subtract. The remainder

is 1. Place the next period, 96, to the right of 1, as shown in the illustration.

4, Draw a vertical line to the left of the number 696.000000, as shown in

Fig. 6. Multiply 2, the first figure of the root, by 2 and place the product, 4,

as trial divisor, to the left of the vertical line and opposite 190. Divide 19,

the first two figures of 196, by 4. The lowest number of times that 4 will go
into 19 completely is 4. This 4, then, is the second figure in the root. Place

this figure in the root in the position shown in Fig. 6, and also to the right of

the trial divisor, giving 44 as the complete divisor. Multiply 44 by the 4 just

placed in the root, and place the product, 176, under the 196, and subtract.
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The remainder is 20. Bring down the next period, 00, and place it to the

right of this 20, giving 2000. Proceed with the process of finding the root,

disregarding the decimal at this time.

5, Multiply the 24, which is now in the root, by 2, and place the product,

48, the new trial divisor, to the left of the vertical line, opposite to 2000.

6, Divide 200, the first three figures of 2000, by 48. The result, or quo-

tient, is 4. Now place 4 as the third figure in the root, and also at the right

of the trial divisor, giving 484 as the complete divisor. Multiply 484 by the 4
just placed in the root, and place the product, 1936, under the 2000, and sub-

tract. The remainder is 64. Bring down the next period, 00, and place it to

the right of the 64, giving 6400.

7, Multiply the 244, which is now in the root, by 2, and place the prod-

uct, 488, the new trial divisor, to the left of the vertical line and opposite to

6400.

8, Divide 640, the first three figures of 6400, by 488. The quotient is 1.

So place 1 as the fourth figure in the root, in the position shown in the illus-

tration, and also at the right of the trial divisor, giving 4881 as the complete

divisor. Multiply 4881 by the 1 just placed in the root, and place the prod-

uct, 4881, under the 6400, and subtract. The remainder is 1519. Bring down
the next period, 00, and place it to the right of the 1519, giving 151900.

9, Multiply the 2441, which is now in the root, by 2, and place the

product, 4882, the new trial divisor, to the left of the vertical line, opposite

to 151900.

10, Divide 15190, the first figures of 151900, by 4882. The quotient

is 3. Place 3 as the fifth figure in the root, and also to the right of the trial

divisor, giving 48823 as the complete divisor. Multiply 48823 by the 3 just

placed in the root, and place the product, 146469, under the 151900. If

it is necessary or desirable to find additional figures of the root, the same
procedure can be continued by adding more zeros. However, for most prac-

tical purposes carrying the root to three decimal places will be sufficient.

11, We must now place the decimal point in the root. To do this cor-

rectly it is necessary to remember there are always just as many fig^ires in

the whole number in the root as there are periods in the whole number of

which we are finding the root
;
and there are always just as many figures in

the decimal part of the root as there are periods in the decimal part of the

number of which we are finding the root. In this problem there are two pe-

riods in the whole number, 596, so there will be two figures in the whole

number of the root. There are three periods in the decimal part of the num-
ber, so there will be three fig^ures in the decimal part of the root. The re-

quired root is 24.413.

12, To prove the root found, multiply it by itself, that is, square the root.

Since 596 is not a perfect square, the proof will not give the exact square,

but will be close to it.

Right Triangb Applied to Roof Framing. When framing the roof,

the basic triangle, that is, the right triangle, is formed by taking the

total run or base, which is one-half of the span, the total rise or alti^
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tude, and the total length of the rafter, the hypotenuse, as shown in

Fig. 6.

The Span, The spread of the roof, or the shortest distance from

outside to outside of the rafter plates of the building, is known as

the span. The span distance is always given on the blueprints, where

it is easily found. The span measurement can also be found by actually

measuring the distance between the outside walls of the building under

construction.

Total Run. The base of the triangle, or the shortest distance which

a rafter extends in a horizontal or level line, is known as the run. In

equally pitched roofs, as the gable roof, with the rafter plate at the

BUILDING LINE -PLATE

same height, the run is always equal to onc-half of the span, which

usually is one-half the width of the building. The total run is meas-

ured from a plumb line through the center of the ridge or highest

point of the rafter to the outer edge of the plate.

Total Rise of Rafter. The altitude of the triangle is the vertical

or plumb distance a rafter extends upward from the plate. This verti-

cal distance is known as the total rise of a rafter, as shown in Fig. 6.

The total rise is seldom shown on the drawings or blueprints of a

building, but the rise can be found by scaling the drawing or by the

process of computation.

Total Length of the Rafter. The hypotenuse of the triangle, the

distance between the edge of the rafter plate and the ridge, is known
as the total length of the rafter. The length of a rafter can be found

by different methods, as (1) by the mathematical process previously

explained in finding the square root; (2) by laying the rafter out by

the step^off method with the framing square; (3) by using the tables
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stamped on the rafter-framing square; or (4) scaling the rafter by-

using the K 2th scale found on the outer edge of the back of the

framing square.

You will observe that the rafter is the hypotenuse, and is the only

visible part of the triangle shown on the roof. The base (total run)

and the altitude (total rise) are only theoretical; that is, although

they have actual values they are not actually seen on the roof. Hence

they must be visualized by means of a mental picture of the triangle

when applied to roof framing. Since the illustrations will help you to

fix such a picture in your mind, you should study the illustrations

carefully.

Fig. 7. Relation of Unit Measurement to Total Measurement of Whole Roof

Unit Measurements. If we had a framing square large enough

so we could hold it against the side of a common rafter, as shown in

Fig. 7, then we could find the total run on the blade of the square

and the total rise on the tongue. The seat of the rafter, which fits

on the plate, could be found on the blade of the square, and the

plumb, or ridge cut, could be found on the tongue. The bridge measure,

that is, the distance between these two cuts, would be the total length

of the rafter. The use of such a large-size framing square would greatly

simplify the rafter layout, but since no such square is available, we

must use the standard-size framing square in different positions, as

shown in Fig. 7, using the same figures on the blade and tongue of

the square in each position. The smaller measurements are units or

parts of the whole. They are called unit run, unit rise, and unit length,

Fig. 7.

Unit measurements play an extremely important role in rafter
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layout; by the use of unit measurements the rafter length can be

determined. The cut at the ridge, the cut at the rafter plate, and

the overhang of the rafter are always laid out by use of unit measure-

ments. Side cuts and other necessary information can be obtained,

also, by using the unit measurements. In other words, the unit meas-

urements, when used in connection with the framing square, will give

practically all the facts and figures necessary in the framing of a roof.

Unit measurements are the basis for rafter layout.

Unit Run. Any unit of linear measure may be used for the unit

run. However, the foot is an established unit of measurement and

since building measurements are based upon the foot and fractions

thereof, it is only natural that the foot, or 12 inches, be accepted as

the imit of run in roof framing.

Unit Span. Since the run of a rafter is one-half of the span of

the building, and since in general practice the unit run of 12 inches

has been accepted, it follows, then, that the unit span would be twice

the imit run or 24 inches.

Unit Rise. The rise in inches that the rafter extends in a vertical

or plumb direction for every foot of unit run is the unit rise. The

slope of a roof is usually expressed in terms of unit rise, indicated as

at (5) ,
Fig. 7, rather than in terms of total rise.

Unit Length of Rafter. The bridge measure or the hypotenuse of

the right triangle, formed by the unit run (12 inches) and the unit

rise, is the unit length of the rafter.

Application of Unit Measurements. In a building with a total

span of 10 feet and a unit rise of 8 inches there are 5 units of 12 inches

each in the total run, since the total run is 5 feet (one-half the span),

as shown in Fig. 7. Five units of rise (8 inches) will equal a total

height of 40 inches, which is the total rise of the roof. The unit rise

and unit run, when taken on the square, will give a unit of length.

Five units of this length taken together will be equal to the total

length of the rafter that has a total run of 5 feet. The seat cut is laid

out along the blade of the square and the plumb, or ridge cut, on the

tongue. Thus by taking these unit measurements 5 times we can

obtain the same results we would obtain if we had a large-sized

square on which the total run and total rise could be found.

Pitch. The slope or angle of the roof from the ridge to the plate
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is called the pitch. It is the ratio of the total rise of the roof to the

total width of the building, which is the total span, or it is the ratio

of the unit rise to the unit span.

Rule I. To find the pitch of a roof, divide the rise by the span.

Rule II. To find the rise of a roof, multiply the pitch by the span.

EXAMPLE

As shown in the illustration, Fig. 7, the total span or width of a

building is 10 feet; the total rise of the roof is 3 feet 4 inches; the

unit rise of the roof is 8 inches; and the unit span is 24 inches.

Note: The unit span of 24 inches is the same for all buildings or

roofs, but the unit rise varies in different buildings.

PROCEDURE

1. Find the pitch of a roof when the total rise and total span are given.

. ^ , _ total rise ,, 3% mi /»

Apply Rule I ; = pitch; then in our problem— Therefore,
total span 10

the pitch of this roof is

2. Find the pitch of a roof when the unit rise and unit span are given.

Again apply Rule I

—

—pitch. Then in our problem—%4=%, the
® unit span

pitch of this roof is again shown to be %.

3. Find the total rise of a roof when the pitch and total span is given.

Apply Rule II—total span X pitch = total rise. Then in our problem

—

10X%=3?4. Therefore, the total rise of this roof is 3 feet and 4 inches.

4. Find the unit rise of a roof when the unit span and pitch are given.

Again apply Rule II

—

unit span X pitch = unit rise. Then in our problem

—

24X%“*8. Therefore, the unit rise of this roof is shown to be 8 inches.

The roof pitches in common use are indicated in Fig. 8. The

pitch or slope of a roof may be indicated also in terms of degrees.

For example, as shown in the illustration, Fig. 8, when the unit rise

is 12 inches and the unit run is also 12 inches, the angle of pitch is

45 degrees. However, finding the pitch in degrees is not common
practice.

The Cut or Loyout Unit. The cut of a roof is the unit of rise in

inches and the unit of run (12"), as shown in Fig. 9. In the illustra-

tion, Fig. 8, the unit of run is measured on the tongue of the square

and the unit of rise is measured on the blade. However, in common
practice, when laying out the cut, the unit run (12") usually is taken

on the blade of the square and the unit rise is taken on the tongue,
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Fig. 8. Common Roof Pitches with Unit Rises and Degrees of Angles Formed

as indicated in Fig. 9. The unit of run usually is greater than the

unit of rise, and in layout work, as shown in Fig. 9, the square has

a better balance when the unit of run is taken on the blade and the

Fig. 9. Cut of the Roof—Unit Run and
Unit Rise

Therefore, it is necessary for the

to think constantly of how that

the carpenter must visualize tha

unit rise is taken on the tongue.

The plumb cut is marked along

the tongue, as indicated in Fig. 9.

The seat cut, or level line, is

marked along the blade. A plumb

line, Fig. 9, is any line that is

vertical when the rafter is in po-

sition in the roof. Any line that

is horizontal or level when the

rafter is in the proper position

is called a horizontal or level line,

as shown in Fig. 9.

workman, while laying out a rafter,

rafter will fit into the roof; that is,

t particular rafter as it will appear

when in its final position in the completed roof. Forming this habit of
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visualizing the rafter in its proper position will prevent the occurrence

of errors in layout.

ROOF PLAN

In the framing of any roof, regardless of how simple the construc-

tion may be, a plan of the roof is necessary. This does not mean that

the workman must necessarily draw such a plan, but he must have

the plan in his mind and be able to visualize the roof and see how it

is to be framed. However, the inexperienced carpenter will find it

difficult to visualize the general position of the main members of the

roof, such as the ridge, hips, valleys, and decks, by merely looking at

the architectural plans or elevation drawings. Even though simple, a

more detailed plan will be a great help to the carpenter in his efforts

to analyze the roof and to understand how the various roofing mem-
bers are to be fitted together. For a complicated roof for a new

building the architect frequently supplies a roof plan. When such a

plan is not included in the architectural drawings the carpenter must

develop his own plan. This can be accomplished without much difficulty

by drawing the main framing members (ridge, hips, valleys, and

decks) on the second-floor plans of the working drawings. This roof

plan will give the inexperienced carpenter a general idea of how to

proceed with his framing work.

For a roof such as the one shown in Fig. 2, a roof plan will look

like the plan shown in Fig. 10. This drawing shows the over-all

dimensions of the building and the amount of the overhang, also the

location of the major framing members. The plan also shows the

type of construction at the intersection of hips and ridge, together

with the type of construction at the intersection of the valley and ridge.

The Ridge. The highest framing member of a roof is called the

ridge. The ridge piece serves a twofold purpose; it helps to align the

various roof members and ties them together at the top. The shed

roof does not require a ridge piece, and the simple gable roof can be

built without such a piece. However, the erection of any type of

gable roof will be simplified by the use of a ridge piece.

Gable Ridge Lengths, Finding the length of the ridge on a gable

roof is a simple process, since for a two-slope gable roof the ridge

piece is always the same length as the length of the building.
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Hip-Roof Ridge Lengths. In an equal-pitch hip roof such as the

one shown in Fig, 10, there are two lengths on the ridge—^the theo-

retical length and the true length of the ridge. The theoretical length

of a ridge on a hip roof is equal to the length of the building minus

the run of the common rafter on each hipped end. A full-hipped roof

requires rafters on all four corners, as in Fig. 10. In an equal-pitch

roof, such as the one shown in Fig. 10, the theoretical length of the

ridge is found by subtracting the width or span of the building from

the length of the building. For example, as illustrated in Fig. 10,

when the length of the building is 16 feet 6 inches and the span or

width is 7 feet 3 inches, the theoretical length is 9 feet 3 inches

(16'6" minus 7'3").

True Lengths for Hip-Roof Ridge. Two common methods of

framing hip rafters at the ridge are illustrated in Figs. 11 and 12.

In Fig. 11 the hip rafter is shown framed against the common rafters.

When using this method, one-half the thickness of the common rafter
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must be added to each end of the theoretical length of the ridge, as

shown in the illustration, Fig. 11.

In an equal-pitch hip roof the hip rafter always meets the ridge

at an angle of 45 degrees. In a plan view such as Fig. 10 the length

of the intersection of a hip rafter with the ridge is called the 45-degree
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If the addition has a hip roof, then the theoretical length of the

ridge is equal to the rafter-plate length. The true length of the ridge,

if the hips are framed as in Fig. 11, is equal to the rafter-plate length,

minus one-half the thickness of the ridge piece of the main roof, plus

one-half the thickness of the common rafter. If the ridge of the main
roof is of the same thickness as the common rafter, then the true

length of the ridge of the addition will be the same as the length of

the rafter plate of the addition.

When the span of the addition or intersecting roof is smaller than

that of the main roof, the ridge of the addition will be lower and

Fig. 13. Relatively Small Intersecting-Roof Ridge Framed against Valley Rafter Which
Extends to Ridge of Main Roof

will not meet the ridge of the main roof. In such a case, the ridge

of the addition can be extended through the main-roof slope and be

suspended from the main-roof ridge; or one valley rafter can be

carried up all the way to the ridge of the main roof, as shown by
the dotted lines in Fig. 13. If the addition has a gable end, and the

valley rafter is carried up to the ridge, the true length of the ridge

on the addition will be equal to the length of the rafter plate, plus the

run of the common rafter of the addition, minus one-half the 45-degree

thickness of the valley rafter, as shown in the detail drawing at

(X), Fig. 13.

Common Rafter. The common rafter is that member of the roof

which extends at a right angle from the rafter plate to the ridge piece

or to a purlin. It takes its name, common rafter, from the fact that

it is common to all types of roofs and is used as a basis for the

layout process when finding the length and cuts of other rafters.
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There are several different methods used to find the lengths of rafters.

However, the step-off method seems to be the most commonly used,

and this is the first method to be considered in this discussion. This

method employs the unit measurements and other roof-framing prin-

ciples previously explained in detail.

Laying Out a Common Rafter, When a certain procedure for

doing some specific job is to be repeated frequently, it will help to

Fig. 14. Step Method Used in Laying Out Common Rafter for Gable Roof
{A) Position of Rafter and Square When LayinK Out Rafter; (B) Relation of Layout to Rafter in

Roof
;
(C) Rafter Pattern Showing Cut Outs for Ridge, Tail, and Bird’s-Mouth

reduce the number of errors of omission, and consequently speed up

production, if the workman develops a system or method for that

particular procedure. The following steps of procedure for laying out

a common rafter are set up with these advantages in mind.

When laying out the rafter pattern by the step-off method the

framing square is applied to the piece of timber as shown at (A),

Fig. 14. The workman must be able to visualize the relation of this

layout to the position of the rafter in the roof, as shown at (B)
,
Fig.

14. When completed and cut out the common-rafter pattern will ap-

pear as at (C), Fig. 14.
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EXAMPLE

Lay out a common rafter for a roof which has a span of 7 feet

3 inches, a unit rise of 8 inches, a 2^/^-inch heel, an overhang run of

10 inches, a 2x6 ridge, and a plumb tail cut. (Figs. 2 and 10.)

1. Find the total run of the rafter.

2. Determine the unit rise.

3. Selecting rafter stock.

4. Stepping off the rafter length.

5. Bird^s-mouth and heel.

6. Layout of overhang and tail cut.

7. Shortening rafter at ridge.

1. Find the Total Run of the Rafter. In a gable roof the total

run of the common rafter is equal to one-half the span, as shown

in Fig. 7. In our problem the span of the building is given as 7 feet

3 inches. Then the total run of the rafter is 3 feet 7^/2 inches or one-

half the span, as shown in Fig. 14.

2. Determining the Unit Rise. The unit rise is usually indicated

on the drawings for the building, as shown at (5), Fig. 7, or it is

stated in the specifications. In our problem the unit rise is given as

8 inches. In case the unit rise is not given, the 'Carpenter can find the

rise by drawing a level line through the roof on the drawings of the

elevation. Then measuring the distance of the unit run (12") from

the roof line, using the same scale as that of the drawing and locating

a point on the level line. Through this point, which will be 12 inches

from the roof line, draw a vertical line to the roof. The length of this

line will be the unit rise of the roof. For example, see Fig. 14, where

the unit rise is given as 8 inches.

3. Selecting Rafter Stock. From the stock of lumber available,

select a piece of the correct size for the rafter pattern. This should be

the best straight piece in the entire pile of stock. Lay the piece on a

pair of sawhorses with the crowned edge, or curved side of the stock,

turned toward you (the workman). It is a good plan to make a

record of all the necessary information about the rafter which is to

be laid out. This can be done easily by writing the necessary informa-

tion, such as the length of the span, rise, and run, on the piece of
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stock near to the left end where you will begin the layout, as shown

at (D), Fig. 15.

4. Stepping OflF Rafter Length. When using the step-off method,

proceed as follows.

Fig. 15. Laying Out Ridge Plumb Cut, Odd Unit, and Full Unit of Common Rafter

PROCEDURE

a) Lay the framing square on the piece of stock to the cut of the roof,

that is, 8 inches the unit rise and 12 inches the unit run, near the left end of

the piece. Fig. 15. Take the unit rise on the tongue and the unit run on the

blade of the square. Extreme exactness is of great importance in this opera-

tion. To insure accuracy, it will be necessary to use either a sharp bard pen-

cil or a knife. The figures taken on the square (8 on the tongue and 12 on
the blade) must be on the edge of the stock turned toward you (the work-

man). Greater accuracy can be obtained by the use of framing-square clips,

such as the one shown at (D), Fig. 14.

b) Hold the square in position (1), Fig. 15. Draw the plumb or ridge

line (a) along the tongue of the square.

c) Odd Unit, When the total run of a rafter is given in feet and inches,

the inches become what we will call the odd unit. To avoid omission it is ad-

visable to allow the first step to be the odd unit. Therefore, while the square

is in position (1), Fig. 15, locate 7% inches on the blade (the run side of the

square) and mark the stock at this point (h), Fig. 15.

d) Full Units. Move the square to position (2), holding it to the cut and

up to. the odd-unit mark. Then draw a line along the blade on the edge of the

stock at (X), Fig. 15, thus laying out the first full unit. Continue with two

more full units (3) and (4), Fig. 15, holding the square exactly to the marks

each time. This will give three full units which are equal to the three feet

of run of the rafter. The point (Y) of the last full unit. Fig. 16, is the

building line on which the bird^s-mouth is to be laid out.

5. Bird's-Mouth and Heel. When the rafter has an overhang,

the rafter piece is cut out at the plate with a seat or level cut and a

plumb cut to fit around the plate. This cut out is called the birdfs-

mouth, Fig. 16. The plumb line of the bird’s-mouth, extended up,

forms the heel of the rafter, as shown in Fig. 16. It is the heel which
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establishes a measuring point in laying out the main rafter lengths.

Therefore, the heel is of considerable importance.

The size of the heel at the building line is governed by the

strength required to carry the overhang. If the overhang is long,

the thickness of the rafter at

this point must be relatively

greater. A heel of 2^^ inches,

as given in our problem, is

suflBcient for the average over-

hang and will leave a good-

sized seat or horizontal cut

in the bird's-mouth for fas-

tening the rafter to the plate.

The heel on the rafter will

raise the rafter, but will not

alter the pitch of the roof nor the shape of the basic triangle. Fig. 6

;

neither will it affect the length of the rafter. The length of the rafter at

(B), Fig. 17, is the same as at (A), Fig. 17, its theoretical length, be-

cause the ridge cut and the heel cut of (B) are both plumb cuts. There-

fore, the lines are parallel. The heel, then, merely raises the entire

rafter straight up without affecting it in any other way.

Fig. 17. Heel Raises Rafter without Changing Pitch or Length

To lay out the bird^s-mouth, move the square to position (5),

Fig. 16. Then draw the building line (c), which is a plumb line

parallel with the ridge line. Lay out the heel on this line, measuring

from point (F). Move the square to position (^) and draw the seat

cut (d). The bird’s-mouth is thus formed by the seat cut and the

building line below the heel.
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BIRD’S-MOUTH-
COMBI NATION/

LEVEL AND PLUMB

Fig. 18. Three T3rpe8 of Finish for Tail Cuts for

Ends of Rafters on Overhang

This will complete the layout of the theoretical length of the rafter

that has a run of 3 feet inches, with an 8-inch unit rise.

6. Layout of Overhang and Tail Cut. At the lower end of the

rafter, that part which extends beyond the building line known as

the overhang. In the layout process, this portion of the rafter is

treated separately, since it is an addition to the theoretical length of

the rafter. In our problem,

the run of the overhang is

given as 10 inches. There-

fore, hold the square in F ^

position (5) ,
Fig. 16. Take square end-^ combination)

the figure 10 on the blade bird’s-mouth--^ level and plumb

of the square and place Fig. 18. Three T3rpe8 of Finish for Tail Cuts for

. , , 1-11 Ends of Rafters on Overhang
the tongue on the build-

ing line coinciding with it. Mark the stock at the point 10 on the

blade of the square. Then move the square to position (7), cut

of rafter, and draw the line for the tail cut (e). Fig. 16. This line will

be parallel to the building line. Fig. 17, and will allow for an over-

hang run of 10 inches, the overhang run called for in the example.

The tail cut or rafter end may be finished in one of various ways.

Three different methods are shown in Fig. 18. When the finish for

the overhang of a roof rafter is not shown on the architectural draw-

ings nor mentioned in the building specifications, then the carpenter

or builder must decide upon
ORIGINAL SHORTENING ^ORIGINAL PLUMB

^ .plum®
I/2THICKNESS /

line at ridge the type of design to use.LINE-p "OFRIDGE, ( RAFTER STOCK ,^ I

— The rafter ends are some-

enclosed by a comice.

^ case, the cor-

^^DGE-^ ^ ^ ^CUT^ ^ nice construction will deter-

mine how the rafter ends

Fig. 19. Shortening Rafter at Ridge should be CUt.

ORIGINAL
PLUMB
LINE—^

SHORTENING
^THICKNESS
OF RIDGE)

-ORIGINAL PLUMB
LINE AT RIDGE

RAFTER STOCK

<0 RIDGE^ CUT

Fig. 19. Shortening Rafter at Ridge

7. Shortening Rafter at Ridge. The ridge piece for a roof can be

of either 1- or 2-inch material. However, the 2-inch stock will provide

a good nailing base for the rafters, and will also insure better align-

ment of the various roof members. On a roof without a ridge piece,

the common rafters will meet as shovm by the dotted lines in Fig. 19.

When a ridge piece is used, a part of the rafter stock must be cut
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away so the rafter will remain in the same position. The ridge cut,

then, will be a second line parallel to the first line, at a point on the

rafter back one-half the thickness of the ridge piece.

In our problem the ridge piece is specified as a 2x6, of which the

exact thickness will be 1% inches. Therefore, the rafter pattern must

be shortened % of an inch, or one-half the thickness of the 2x6.

Measure % of an inch at right angles to the original plumb ridge

line. Lay the square to the cut of the rafter (8 for unit rise on the

tongue and 12 for the unit run on the blade) and draw the plumb

line (/), which will be the true ridge cut; that is, the line on which

to cut the rafter. Since tlie shortening measurements are always taken

at right angles to the plumb cut, the slant, or pitch, of the roof does

not affect the shortening measurements.

This completes the entire layout of the common-rafter pattern.

Before cutting the rafter pattern it is advisable to cross out all lines

on the rafter-pattern stock, except the marks needed for making

the cuts. This precaution will help to prevent errors when making the

various rafter cuts. It is always advisable to check the rafter length

layout by the 12th-8cale method.^ This is an approximate method

which will help you to detect serious errors if any have occurred

during the process of laying out the rafter pattern. If you find your

first pattern is not correct in every detail, then a new pattern should

be cut in order to avoid undue waste of materials.

Hip Rafters. Whenever two roof surfaces slope upward from the

tops of two adjoining outside walls of a building, the sloping roof

surfaces will come together in a sloping line known as a hip. If both

roof stirfaces slope upward at the same angle, the two roofs are said

to be of equal pitch. If the roofs slope upward at different angles,

they are said to be of unequal pitch. An equal-pitch hip roof is

illustrated in Fig. 2. In this type of roof the rafters which extend

diagonally from the comers of the building to the ridge board form

ridges, or hips, where the adjacent roofs meet. These rafters are

called hip rafters.

In a plan view, where the observer looks directly down on the

roof plan, as in Fig. 10, a hip rafter is the diagonal of a square, as

‘Walter E. Durbahn, Fundamentah of Carpentry, Vol. l---TooU, Materials,

Practice (Chicago: American Technical Society » 1947), p. 90.
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shown in the illustration. If the two roofs coming together in the hip

line are of equal pitch, then the total run of the common rafters of

both roofs will be the same. These two common-rafter lengths form

two sides of a square of which the other two sides are outside comer

walls, as shown in Fig. 10. The diagonal of this square is the total run

of the hip rafter. What the plan view really shows, then, is the total

run of the hip and common rafters. Therefore, it is readily seen that

the nm of the hip rafter is the diagonal of a square formed by two

common rafters and two adjacent rafter plates of the building. If the

total run of the hip rafters is the diagonal of a square formed by the

total run of the common rafters, then the unit run of the hip rafter

will be the diagonal of a square formed by the unit run of the common
rafters. Since the unit run of the common rafter is 12 inches, the

unit run of the hip rafter will be the diagonal of a 12-inch square,

which is 16.97 inches, as shown in Fig. 20. The number 16.97 is so

close to 17 that for all practical purposes you will find it quite satis-

factory to use the number 17 instead of 16.97. Hence for every unit

of common rafter run (12 inches), the hip rafter has a unit run of

17 inches. It is extremely important for you to remember this fact,

because the unit run of 17 inches is as important a factor when laying

out the hip rafter as the unit run of 12 inches is

when laying out the common rafter.

To find the 'plumb cut of the hip rafter,

take the unit run of 17 inches on the blade of

the framing square and the figure indicating

the unit rise of the common rafter on the tongue

of the square. Lay the square on the rafter stock

in the position shown in the illustration, Fig.

21, with the tongue near the left end of the piece.

A line drawn along the outside edge of the tongue

will give the angle for the plumb cut of the hip

rafter. To find the seat cut of the hip rafter, hold the square to 17 inches

on the blade, and to the figure indicating the unit rise on the tongue,

in the same position on the rafter stock as shown in Fig. 21. A line

drawn along the outside edge of the blade of the square will give the

angle for the seat cut of the hip rafter.

Basic Right Triangle Applied to Hip Rafter. In laying out the com-

^I2"UNIT RUN OF
COMMON RAFTER

Fig. 20. Method of

Finding Unit Run of

Hip Rafter
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mon rafter only one right triangle is involved, as shown in Fig. 6,

However, in laying out the hip rafter two right triangles must be

considered, as shown in Fig. 22. The hip rafter is the diagonal of a

Fig. 21. Finding Cut for Hip Fig. 22. Basic Right Triangle Applied to Hip
Rafter Rafter

square prism which has three dimensions, while the common rafter

lies entirely within one plane with only two dimensions.

We have previously found that in an equal-pitch roof, the length

of a common rafter is the hypotenuse of a right triangle, the base of

which is the total run of the rafter, and the altitude is the total rise

HIP RAFTER

COMMON RAFTER

HIP-RAFTER

RAFTER PLATE

COMMON-RAFTER RUN

SPAN OF BUILDING

Fig. 23. Visualizing Basic Right Triangle on Roof

RIDGE

RISE OF COMMON
AND HIP RAFTERS

COMMON RAFTER

-^COMMON-RAFTER RUN

COMMON-RAFTER RUN
'/j OF SPAN

of the rafter, as shown in Fig. 6. The run of a hip rafter is the hypot-

enuse of a right triangle, ABC, Fig. 22, of which the base and the

altitude are the same; that is, they are both equal to the run of the

common rafter. The length of a hip rafter is the hypotenuse of a right

triangle, AC D, Fig. 22, of which the base is the run of the hip rafter
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and the altitude is the rise of the common and hip rafters. The rise

of the hip rafter is the same as the rise of the common rafter.

The relation of these basic right triangles to the rafter of a hip roof

is illustrated in Fig. 23. As a carpenter, you should learn how to

visualize the position of these triangles, since to be able to do this

will help you to understand the principles involved in the framing

of a hip roof.

Laying Out a Hip Rafter. The layout for a hip rafter, as shown

in Fig. 24, is similar to the layout for the common rafter, shown in

Figs. 15 and 16. However, when laying out the hip rafter, the figures

taken on the framing square must be different from those used when

laying out the common rafter. Also, the hip rafter has side cuts which

makes it necessary for the carpenter to work to a center line, as

shown in Fig. 24.

EXAMPLE

The following layout problem is based on the roof plan shown in

Fig. 10. This roof has a unit rise of 8 inches and a total common-rafter

run of 3 feet 1^2 inches.

1. Find the unit rise and total run of the common rafter.

2. Find the total run of the hip rafter.

3. Stepping off length of hip rafter.

4. Find the total length of the hip rafter, mathematically.

5. Backing the hip rafter,

6 . Shortening hip rafter at ridge.

7. Side cuts.

8. Layout for run of the overhang.

9. Checking the hip-rafter lengths.
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1. Find the Unit RitB and Total Run of the Common Rafter. In onr

problem the unit rise is given as 8 inches and the total run of the

common rafter is given as 3 feet 7^ inches. Hence, the unit rise and

total run of the common rafter are the same as those given for the

equal-pitch hip roof shown in Fig. 10.

Note: When selecting hip-rafter stock, follow the same procedure

as when selecting common-rafter stock. The best straight pieces of

stock available should be chosen for both common and hip rafters.

2. Find the Total Run of the Hip Rafter. As shown in Fig. 22,

the run of the hip rafter is the hypotenuse of a right triangle whose

base and altitude are each equal to the run of the common rafter. In

our problem, the run of the common rafter is given as 3 feet 7^^

inches. Since the hypotenuse squared equals the sum of the squares

of the other two sides of a right triangle, then (3' 7^^") ^ + (3' 7^^") ^ “

the square of the hypotenuse of the triangle. Reducing 3 feet 7^/^ inches

to inches gives 43.50 inches as the run of the common rafter. Then,

2 X (43.50)^ equals 3784.50 inches, the square of the hypotenuse.

Extracting the square root of this number by the method explained in

Fig. 5 gives 61.51 inches, or approximately 5 feet l^/^ inches as the

total run of the hip rafter in our problem.

3. Stepping Off Length of Hip Rafter. For any rafter, the basis

of the step-olf method is the unit of run. As previously pointed out,

the unit of run for the common rafter is 12 inches. The unit of run

for the hip rafter is 17 inches, as shown in the illustration. Fig. 20. For

a given roof, the number of steps taken in the layout is the same when

stepping off either a common or a hip rafter. However, the size of the

steps are different; that is, for every 12-inch run of the common rafter,

the hip rafter has a unit run or step of 17 inches.

When laying out the hip rafter, use the same method of procedure

as when laying out the common rafter; that is, begin at the top end

of the piece of rafter stock and work toward the lower or seat end of

the piece. To find the odd unit of the hip rafter proceed as follows:

PROCEDURE

a) Odd Unit, The run of the hip rafter, as shown at (AC), Fig. 22, is

the diagonal of a square whose sides are fom^ed by the run of the common
rafter. Therefore, the odd unit of the hip rafter is a diagonal of a square
whose sides are formed by the run of the odd unit of the common rafter, as

shown in Fig. 25. The length of the odd unit of run for the hip rafter can
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be found by holding the square in th6 position shown iii Fig, 26. Take the

length of the odd unit of the common rafter (7% inches in our problem) on
both the tongue and blade of the square, then mark the rafter stock at those

points on both sides of the square, as shown in Fig. 26. Measure the dis-

tance between these two points. This will give you the length of the odd unit

for the hip rafter. In this problem, this length is 10% inches.

ODD UNIT FOR HIP

Fig. 26. Finding Odd Unit for Fig. 26. Laying Out Odd Unit of Hip Rafter with
Hip Rafter Framing Square

b

)

Draw a center line on the crown edge of the rafter stock.

c) Hold the framing square to the hip rafter cut, in the position shown
in Fig. 27. Take the figure 8 (unit rise) on the tongue of the square and the

figure 17 (unit of run of hip rafter) on the blade. Draw the plumb line for

the ridge at (A), Fig. 27, along the tongue of the square. Then, on the blade

side of the square, mark the point (B)^ Fig. 27, indicating the length of the

odd unit of the hip rafter. This odd unit is 10% inches, as shown in the

illustration. Fig. 27.

d) Move the framing square to the position (2), Fig. 27. While holding

the tongue of the square to the odd-unit point (B), Fig. 27, mark off on the

rafter stock the first full unit on the blade side of the square, then move the

square to position (3), Fig. 27. Now move the square to positions (4) and

(5), Fig. 28. As the square if shifted from one position to the next, mark off

the unit lengths until the full three units have been stepped off, in addition

to the odd-unit length.
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e) While holding the square to position Fig. 28, draw the building

line as indicated at (CJ, along the tongue of the square. On the building line,

measure the height of the heel, which is the same as that for the common
rafter previously explained. Move the square to position (6) and draw the

seat line, as shown at (D), Fig. 28.

The total length of the hip rafter may be found by the mathematical

process if desired. The method for doing this follows.

4. Find the Total Length of the Hip Rafter Mathematically. As

shown in Fig. 22, the length of the hip rafter (AD) is the hypotenuse

of a right triangle whose

base is the total run of the

hip rafter (AC ) ,
and whose

altitude is the total rise of

the common or hip rafter

(CD). In our problem the

unit rise is given as 8 inch-

es, and the run of the com-

mon rafter is 3 feet 7^2

inches. We have found the

total run of the hip rafter

to be 61.51 inches (5' IV^")- To find the total rise of a rafter, mul-

tiply the span by the pitch of the roof. In an equal-pitch roof,

such as the one shown in Fig. 10, which has a unit rise of 8 inches,

the pitch is %. The span of this particular roof is 7 feet 3 inches, that

is, 2 times 3 feet 7% inches, the run of the common rafter. Expressed

in inches, the span equals 87 inches. Then 87X% =29 inches (2'5"),

the total rise of the roof. The square of the hypotenuse equals 61.5P +
29^ = 4625.50. Extracting the square root, using the method explained

in Fig. 5, we find the total length of the hip rafter is 68.01, or approxi-

mately 5 feet 7.9 inches.

5. Backing the Hip Rafter. The center line of the hip rafter is

the theoretical line where two roof slopes meet. In rafter layout work,

all measurements are considered as taken on the center line. To prevent

the hip rafter from projecting above the jack rafters, as shown in Fig.

29, the top edge of the rafter must be hacked, or the rafter may be

dropped. A rafter is backed by placing each side of the top edge on a

bevel, with the high point of the bevel being in the center of the hip,

as shown in Fig. 30. If the hip rafter is dropped, as shown in Fig. 31,

Fig. 28. Laying Out Bird’s-Mouth and Overhang of

Hip Rafter
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there will be an open space at the top when the sheathing boards are

applied.

To determine the amount of backing required, lay the framing

square to the cut of the hip roof. Take the unit rise of 8 inches on the

tongue of the square and the unit run of 17 inches on the blade, as

Fig. 29. Projection of Hip Fig. 30. Backing the Hip Fig. 31. Dropping the Hip
Rafter above Jack Rafters Rafter Rafter

shown in Fig. 22, then draw the line (il) along the outside edge of

the blade. On the rafter stock, along the crown edge and back one-

half of the thickness of the hip rafter, draw the line (B) parallel to

the edge of the rafter stock, as shown in Fig. 32. The amount of back-

ing required is found by drawing a diagonal line from the center line

of the hip rafter to the line (B ) ,
shown in the detail drawing. Fig. 32.

If the hip rafter is to be dropped, the amount of drop required can

Fig. 32. Finding Amount of Drop for Hip Fig. 33. Amount of Drop Measured Up
Rafter with Framing Square from Seat Line

be determined by drawing a vertical, or plumb, line from the edge of

the hip rafter to the line (B). The amount of drop is also shown in the

detail drawing at right in Fig. 32. Use the same method to find the

drop needed at the plate.

After finding the amount of drop necessary for the hip rafter at the

plate, measure the amount of the drop on the building line up from

the seat line and draw the line for the seat cut. See Fig. 33.
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6. Shortening Hip Rofter at Ridge. If the rafters and the ridge

piece were merely lines or planes without thickness, as they appear on

the plan view, Fig. 10, these framing members would all meet at a point

(X) , as shown in Fig. 34. Since these framing members have thickness,

the rafters must be shortened at the ridge.

When the hip rafter is framed against the common rafters, as in

Fig. 34, the shortening of the hip rafter will always be one-half of the

Fig. 34. Shortening of Hip Rafter When Fig. 36. Method of Finding the 46-Degree
Framed against Common Rafter Angle with Framing Square

45-degree thickness of the common rafter regardless of whether or not

the ridge is 1-inch or 2-inch material.

To find one-half of the 45-degree thickness of the common rafter,

lay the framing square across the edge of the rafter stock, using the

same figures on each side of the square, as shown in Fig. 35. Draw a

Kg. 36. Shortening of Hip Rafter When Fig. 37. Shortening of Hip Rafter Measured
Framed against the Ridge on Level Line from Line of Plumb Ridge

line, as (^1), and measure the distance from the edge to the center of

the stock. This gives one-half the 45-degree thickness of the common
rafter.

When the hip rafter is framed against the ridge, as shown in Fig. 36,

the hip rafter is shortened one-half of the 45-degree thickness of the

ridge piece. This is an important fact to remember, since the ridge

piece is sometimes of 1-inch material instead of 2-inch material. After

determining the required amount of shortening of the hip rafter at the
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ridge, lay out this distance on a level line at right angles to the plumb

cut, shown at (^4), Fig. 37. Draw a second plumb line (B) and square

both lines across the top edge of the hip-rafter stock.

7. Side Cuts. If the hip rafter did not have rise and met the com-

mon rafter on a level plane, the angles of the side cuts would be 45

degrees. Since the hip rafter, like any other rafter, has rise, the angle

of the side cut becomes longer; that is, the angle becomes more pointed

in proportion to the pitch of the roof.

Side Cuts at the Ridge, Measure off one-half the hip-rafter thick-

ness on a level line; that is, at right angles to the shortening line (B),

as shown in Fig. 38. Draw a third plumb line (C)
,
and square all three

lines (4), {B)y and (C), across the top edge of the hip-rafter stock.

ORIGINAL PLUMB RIDGE LINE

CUTTING LINE

XTHICKNESS OF
HIP RAFTER

-SHORTENING
i^THE 45* THICKNESS OF
RIDGE OR COMMON RAFTER

Fig. 38. Laying Out Side Cuts on Hip Rafter

Draw the side cuts from the point where the line (C) intersects

the edge of the stock to the center (X). If the hip rafter has a double

side cut, draw another side cut from the opposite side of the rafter

stock. For a single side cut, one of these side-cut lines should be ex-

tended all the way across the stock. Which of the side-cut lines should

be extended will depend upon which side of the hip rafter is to fit

against the ridge.

Side Cut at Bird^s-Mouth, A side cut is seldom made at the bird^s-

mouth except on work which must be carefully finished. The angle of

the side cut at the bird’s mouth is the same as the angle of the side cut

at the ridge. The cut for the bird’s mouth is shown at the left. Fig. 39.

Draw a center line on the bottom edge of the rafter stock and

square the building line (A) across the bottom edge, as shown in the

drawing at the right. Fig. 39. Lay off one-half the thickness of the hip

rafters on a level line on the side of the building line toward the ridge
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cut. Then draw the plumb line (B) and square it across the bottom

edge of the piece of stock. Draw side cuts from the line (J5) to the

center line at the point (X)
,
as shown in drawing at right, Fig. 39.

Side Cuts at Tail. The side cuts at the lower end of the rafter are

necessary to accommodate the fascia of the cornice. These cuts have

THICKNESS OF
HIP RAFTER

HEELOF COMMON
RAFTER

SEAT CUT
"-DING LINE

BIRO’S-MOUTH"'

Fig. 39. Layout of Side Cuts of Hip Rafter at Bird’s-Mouth

THEORETICAL LENGTH
OF HIP RAFTER

the same angle as the side cuts at the ridge and bird’s-mouth, and run

in the same direction as side cuts at the bird’s-mouth. See Fig. 40.

8. Layout for Run of the Overhang. The run of the overhang of

the hip rafter is the diagonal of a square formed by the common-

rafter run of the comice. You can find the run of the overhang of the

hip rafter in the same way you found the run of the odd unit of the hip

rafter, as shown in Figs. 25

and 26. In the plan-view

shown in Fig. 10, the cor-

nice has an overhang of 10

inches. The diagonal of a

10-inch square is approx-

imately 14% 6 inches which

is the run of the overhang

of the hip rafter for this

building.

Lay the framing square

on the hip-rafter stock to

the position (1), Fig. 40. Hold the square to the figures 14%

q

on the

blade of the square. The tongue of the square should be held to the

building line (^4) and coinciding with this line. While holding the square

in this position, make a mark on the stock at 14% e. Then move the

square to position (2) and hold it to the cut of the hip. Then draw the

line (B ) . Square this line across either the top or bottom edge of the raf-

ter stock, and lay out the tail side cuts on the end of the overhang.

Fig. 40. Layout of Overhang of Hip Rafter with
Angle Tail Cut on End
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9. Checking the Hip-Rafter Length. The theoretical length of the

hip rafter can be checked quickly by using the 12th scale found on the

back of the framing square.^ First find the total run of the hip, then

find the total length of the hip rafter with the 12th scale. The prac-

tice of making such a check is recommended because it will help you

to detect any gross errors in layout and will prevent the spoiling of

expensive rafter stock.

After the check has been made, any lines used in the layout should

be erased or crossed out, if not needed later. To avoid confusion, leave

only those lines on which cuts are to be made.

Valley Rafters. The valley rafter is that roof-framing member ex-

tending along and under the valley or angle formed by the meeting

of two roof slopes, as shown in Fig. 2. In an equal-pitch roof, the basic

right triangle, as applied to the hip rafter, shown in Fig. 22, has the

same application to the valley rafter; that is, the run of the valley

rafter is the hypotenuse of a right triangle whose base and altitude

equal the run of the common rafter. The length of the valley rafter is

the hypotenuse of a right triangle formed by the run and rise of the

valley rafter. You can find the total rise of the valley rafter in the

same way you found the total rise of the hip rafter. The unit rise of

the valley rafter is the same as the unit rise of the common rafter in

an equal-pitch roof.

The intersection of two roof slopes of equal pitch may present any

one of four different rafter-framing situations. Which one of these

particular situations you may have to deal with will depend upon the

span of the addition and the method used in framing the ridge of the

intersecting roof.

1. When the span of the addition is the same width as the span

of the main roof, the ridge of both roofs will meet on the same level,

as shown at (A), Fig. 41. In such a building, the common rafter of

both the main roof and the addition will have the same run. Therefore,

the run of the valley rafter can be obtained by using either the run

of the main-roof common rafter, or by using the run of the common
rafter of the addition. The run of the valley rafter will be the hy-

potenuse of a right triangle whose base and altitude are equal to the

*Walter E. Durbahn, Fundamentals of Carpentry, Vol. I—Tools, Materials,

Practice (Chicago: American Technical Society, 1947), Chap. IV.
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run of the common rafters. The valley rafters will have double side cuts

to fit against both ridges, as shown in the detail at (A), Fig. 41.

2. When the span of the addition is less than the span of the main

roof, one of the two valley rafters can be framed against the ridge of

MAIN
ROOF

SHORTENING EQUALS '/g OF
THE 45* THICKNESS OF RIDGE

VALLEV
RAFTER

RIDGE OF ADDITION

SPAN SAME AS MAIN ROOF—^ DETAIL AT ®
Fig. 41. Intersecting Roofs with the Same Ridge Heights

the main roof with a single side cut, as shown in the detail at (.4),

Fig. 42. The length of this valley rafter can be found by the same

method used in finding the length of the hip rafter; that is, using the

basic right triangle. The other valley rafter is then framed against

the main valley rafter with a square plumb cut, as shown in the detail

drawing at right, Fig. 42. The run of this valley rafter must be found

by using the run of the common rafter of the addition. The run of this

rafter is the hypotenuse of a right triangle wliose base and altitude

VALLEY RAFTER
VALLEY RAFTER

OF ADDITION
EXTENDED

'-SHORTENING
OF © EQUALS
'/jOF THE 45*

THICKNESS
OF Rl

ADDITION

SPAN SMALLER J
THAN MAIN ROOF*^ ®

(^VALLEY
^RAFTER

SHORTENING
OF (D EQUALS

'/2 OF THE
THICKNESS OF
VALLEY RAFTER

RIDGE OF ADDITION-^ DETAIL AT®

Fig. 42. Intersecting Roofs with Different Ridge Heights

equal the run of the common rafter of the addition. The length of this

valley rafter will be the hypotenuse of a right triangle whose base and

altitude are the rise and run of the valley rafter.

3. When the addition has a span less than the span of the main

roof, the ridge of the addition can be extended into the main roof
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and suspended from the main ridge, as shown in Fig. 43. Note detail

of construction shown at {A), Fig. 43. In this type of construction,

the run of both valley rafters will be found by using the common-rafter

run of the addition. Both valley rafters are framed against the ridge

of the addition, with a single side cut.

4. On small roofs such as dormers the ridge is usually framed

against a header between the common rafters of the main roof, as

VALLEY RAFTER SHORTENING EQUALS Vg OF
THE 45* THICKNESS OF RIDGE

ADDITION

OF
ADDITION
HUNG FROM
RIDGE OF
MAIN ROOF

SPAN SMALLER THAN MAIN ROOF-^ DETAIL AT ®
Fig. 43. Hidge of an Addition Suspended from Hidge of Main Roof

shown in Fig. 44. Note particularly the detail drawing shown at (^4),

Fig. 44. The run of these valley rafters can be found by using the run

of the common rafters of the dormers and using the basic right-triangle

method. These valley rafters are framed against the ridge and the

header, with a double side cut.

Laying Out a Valley Rafter, As previously pointed out, hip rafters

are the heavy rafters which slope up and back from the outside cor-

COMMON
RAFTER

ners of a hipped-roof building to the ridge. The valley rafters are

similar heavy rafters, which also slope up and back from the outside

wall to the ridge, but differ from the hip rafters by starting from the

angle between the main roof of a building and a projecting addition.

While the hip rafter is located where two roof planes meet in a ridge.
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the valley rafter is lo(?ated where two roof planes meet in a gutter, or

valley. The instruction given here is based upon an equal-pitch roof

such as the one shown in plan view, Fig. 10.

EXAMPLE

Work out the following problems for an equal-pitch roof which has

a unit rise of 8 inches and a total common-rafter run of 3 feet 7^2

inches.

1 . Find the unit rise and total run of the common rafter.

2 . Find the total run of the valley rafter.

3. Stepping-off length of the valley rafter.

4. Find the total length of the valley rafter.

5. Shortening valley rafter at ridge.

6. Laying out the bird^s-mouth.

7. Side cuts.

8. Layout for run of the overhang and tail cut.

9. Checking the valley-rafter lengths.

1. Find the Unit Rise and Total Run of the Common Rafter. In our

problem the unit rise is given as 8 inches and the total run of the com-

mon rafter is given as 3 feet 7% inches. Hence, the unit rise and total

run of the common rafter are the same as those given for the equal-

pitch roof illustrated in Fig. 10.

Note: Valley-rafter stock must be selected with great care, because

the valley rafter must support the weight of the valley jacks and the

roof load in the near-by area. Therefore, the valley-rafter stock must

be at least one or two sizes larger than the common rafters. In roofs

of large span, the valley rafters are often doubled to add strength for

carrying the load upon them,

2. Find the Total Run of the Valley Rafter. You can find the total

run of the valley rafter by proceeding as you did when finding the total

run of the hip rafter. Refer to Figs. 22 and 23 and apply the basic

right-triangle method. You will find the total run of the valley rafter

is the hypotenuse of a right triangle whose base and altitude are equal

to the run of the common rafters. In this particular problem, the run

of the common rafters of the addition is the same as the run of the

common rafters of the main roof.
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3. Stepping-Off Length of Valley Rafter. As has been previously

pointed out, the basis of the step-off method for any rafter is the unit

of run. The unit of run for the common rafter is 12 inches and the

unit of nm for the hip rafter is 17 inches. The unit of nm for the

valley rafter is the same as the unit of run for the hip rafter, since

as shown in the plan view, Fig. 10, the valley rafter is at an angle of

45 degrees to the plate line of the building. The diagonal of a square

whose sides are 12 inches is approximately 17 inches, therefore, the

unit run of the hip and valley rafters is 17 inches. When stepping

off the valley rafters, proceed the same as you did when stepping off

the hip rafters. First, lay the rafter stock on two sawhorses with the

crown edge turned toward you (the workman) . Lay the framing square

on the stock near the left end, which will be the upper end of the

rafter. Hold the square to the unit rise, 8 inches in our problem, on

the tongue and the unit run, 17 inches on the blade, as shown in Fig. 27.

Draw the plumb line along the tongue of the square, and lay off the

odd unit. Continue as you did when laying out the hip rafter, with

the square in the positions shown in Figs. 27 and 28. In addition to the

odd unit step off three full units.

4. Find the Total Length of the Valley Rafter Mathematically.

You can find the total length of the valley rafter in the same way you

found the total length of the hip rafter. Again refer to Figs. 22 and

23. Also observe Fig. 41, which shows the total length of the valley

rafter to be the same as the total length of the hip rafter. In Fig. 10,

it is also evident that the hip and valley rafters in this roof plan are

the same length, since they are opposite sides of a parallelogram. By
again applying the basic right-triangle method, you will find the total

length of the valley rafter is the hypotenuse of a right triangle whose

base is equal to the total run of the valley and hip rafters, with an

altitude equal to the total rise of the valley and hip rafters. In this

type of roof it can be seen that the total rise of the valley and hip

rafters is the same as the total rise of one of the common rafters. To
find the total rise of any of these rafters multiply the pitch by the span

as previously explained.

5. Shortening Valley Rafter at Ridge. The amount the valley

rafter should be shortened at the ridge will be one-half the 45-degree

thickness of the ridge piece, when the span of the main roof is the same
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as the span of the addition, as it is in our problem, Fig. 41. The short-

ening of the rafter is measured on a level line, as shown in Fig. 45.

6« Laying Out the BirdVMouth. When laying out the cuts for the

valley rafter, the methods used are much the same as for the hip

rafter. However, the valley rafter does not need to be dropped at the

bird^s-mouth, and the side cuts usually are laid out on the valley

rafter so it will fit into the corner of the building. The side cuts at the

plate run from building line toward the overhang instead of toward the

THEORETICAL LENGTH
OF VALLEY RAFTER

THEORETICAL LENGTH
OF OVERHANG

SIDE
CUTS- -PLUMB RIDGE CUT

- HEEL OF
COMMON RAFTER

BIRO'S-MOUTH

-BUILDING LINE

-'/j THICKNESS OF VALLEY RAFTER

-TAIL CUT

Fig. 45. Layout of Valley Rafter

SHORTENING EQUALS OF THE 46*

THICKNESS OF RIDGE

^2 thickness OF VALLEY RAFTER

BUILDING LINE-

OVERHANG

BIRD'S-MOUTH

-BOTTOM EDGE OF RAFTER

ridge as in the hip rafter. For method of laying out the cut at the bird’s-

mouth see Fig. 45.

7. Side Cuts. The side cuts for the valley rafter are laid out in

the same way as for the hip rafter; that is, by measuring one-half the

valley-rafter thickness on a level line from the shortening line, as shown

in Fig. 45.

8. Layout for Run of the Overhang and Tail Cut. The run of the

overhang of the valley rafter is the hypotenuse of a right triangle whose

two sides are equal to the run of the overhang of the common rafter.

Since the run of the overhang of the common rafter, as shown in Fig.

10, is 10 inches, the run of the valley-rafter overhang will be approxi-

mately 14% e inches. This length is laid out from the building line

in the same way as for the hip rafter, as shown in Fig. 40.

The tail cut at the end of the overhang consists of two side cuts

to receive the fascia board of the comice. These cuts are laid out in

the same direction as at the bird's-mouth
;
that is, the side cuts at the
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end of the overhang^ (the tail cut) are also reversed to receive the

fascia board of the comice. When the layout for the valley rafter is

complete it will appear as shown in Fig. 45.

9. Checking the Valley-Rafter Lengths. The theoretical length of

the valley rafter can be checked by the 12th scale, the same as for the

hip rafter. After checking the length of the valley rafter again, erase or

cross out all lines except those which will be needed for cutting lines.

Jack Rafters. The jack rajter is a discontinued common rafter;

that is, it is a common rafter cut short because of the intersection of a

hip or valley rafter, or both.

There are three types of jack rafters. Two of these types—^the hip

jack and the valley jack—are shown in Fig. 2. The hip jack extends

from the rafter plate to the hip rafter, as shown at (1), Fig. 46. The

valley jack extends from the valley rafter to the ridge of the roof. The

third type of jack rafter is the cripple jack, of which there are two

kinds—^the hip valley cripple and the valley cripple (see Fig. 55).

Neither one of these cripple jack rafters touches the ridge or the plate.

The hip-valley cripple extends between the valley and the hip rafters.

When the ridges of the two roofs are on different levels, and when the

main valley rafter is framed against the ridge of the main roof, the
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valley cripple jack is framed from the main valley rafter to the valley

of the addition, as shown at (7), Fig. 46. (See also B, Fig. 55.)

The unit run, unit rise, and unit length of all jack rafters are the

same as the unit run, unit rise, and unit length of the common rafters.

Like the common rafter, the run is the basis for jack-rafter layout.

Therefore, it is important that you know how to obtain the total run.

The run of any one of the various jack rafters is one side of a square,

as shown in Fig. 46. In each case, one of the sides of the square is

known or can easily be found. When once the total run of any jack

rafter is known, its length and the cuts can be easily laid out.

The total run of the hip-jack rafter (f), Fig. 46, is the same as the

distance {2), Fig. 46, which is the distance the jack is set from the

comer of the building.

The total run (5) of the valley jack is equal to the distance (4),

which is the same as the distance the valley jack is set from the

point of valley and ridge intersection.

The total run (5) of the hip-valley jack rafter is equal to the rafter-

plate length (^), Fig. 46, which is the distance the hip-valley jack is

set from the corner of the building.

The total run (7) of the valley-cripple jack is twice the run of the

valley jack (8), Fig. 46. Since the valley jack-rafter run is the same as

the distance the jack is set from the valley and ridge intersection,

therefore, the cripple jack-rafter run (7) is twice the distance the ad-

joining valley jack is from the end of the ridge.

Hip Jack-Rafter Layout The jack rafters of a hip, as shown in

Fig. 47, are a series of rafters spaced the same distance apart as the
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common rafters. This uniform spacing is necessary to accommodate
finished material on the imderside of the roof. Since this spacing is uni-

form, the length of each successive jack rafter will be uniformly short-

ened. This shortening is known as the common difference of jack raft-

ers, as shown in Fig. 48. To insure this equal spacing and uniform

common difference, a jack rafter pattern should be laid out for the

longest jack rafter, as shown in Fig. 48. Then on this pattern the

different lengths for the jacks needed are marked off. Also, the cutting

lines for the bird’s-mouth and the overhang are marked out, as shown

in Fig. 48. This jack rafter, then, becomes a layout pattern from which

as many pairs of jacks can be cut as are needed for the roof under

construction. Each hip requires one pair, or two jacks, for each of the

jack rafter lengths found.

EXAMPLE

Work out the following problems for a roof with an 8-inch unit rise

and with the common rafters spaced 16 inches on center (O.C.),

1 . Lay out pattern for the longest hip jack-rafter length.

2 . Find the common difference for the jack rafters.

3. Lay out the first common difference from the ridge line.

4. Shorten the jack for the hip rafter.

5. Lay out the side cuts.

6. Lay out lengths of other jack rafters from longest point.

7. Lay out and cut jack rafters.

1. Lay Out Pattern for the Longest Hip Jack Rafter Length. The
total run, unit rise, and overhang for the jack rafter must be deter-
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mined as they were for the common rafter. To do this, a full-length

common rafter should first be laid out. This layout should include the

plumb cut at the ridge, the cut for the bird*s-mouth, the length of the

overhang, and the tail cut. However, there should be no shortening at

the ridge, since this rafter length is the theoretical length of the com-

mon rafter, as shown in Fig. 48.

Since the jack rafter has a side cut, a center line is required along

the top edge of this pattern, as indicated in the illustration, Fig. 48.

2. Find the Common Difference for the Jock Rafters. The jack

rafters vary in length because they fill a triangular-shaped space in

the roof. Beginning with the shortest jack rafter, these rafters increase

in length regularly, the second rafter being twice as long as the first,

the third three times as long as the first, and so on. You can find this

common-difference length of the jack rafters by the following pro-

cedure.
PROCEDURE

a) Place the framing square on a piece of rafter stock having a straight,

smooth edge. Hold the square to the cut of the common rafter (8 inches on
the tongue and 12 inches on the

blade), as shown at (A), Fig. 49.

h

)

While holding the square in

this position, draw a line along the

blade of the square. Then slide the

square along this line to the figure

16 on the blade, position (B), for

16-inch spacing.

c

)

While holding the square in

this position, mark at (X) on the

tongue side of the square, as

shown in Fig. 49.

d) The distance between these

two points will be 19%2"; the common difference in length for jack rafters,

spaced 16 inches on center and having a unit rise of 8 inches.

3. Lay Out the First Common Difference from the Ridge Line.

Square the line for the plumb-ridge cut across the top edge of the jack

rafter stock, as shown at (1), Fig. 60. Measure the length of the com-

mon difference (19% 2^0 from the point (Y) along the center line,

and mark point (F), Fig. 50. Square a line along the edge of the

rafter stock, then through the point (Y) draw a second plumb line, as

shown at (£), Fig. 60. This will give you the first unit of common
difference of the jack rafter, measured from the ridge line.

Fig. 49. Method of FindingCommon Difference

of Jack Rafters Spaced 16 Inches on Center
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4. Shorten the Jack for the Hip Rafter. Since the hip rafter has

thickness, this prevents the jack rafter reaching to the center of the

hip rafter. Therefore, it becomes necessary to shorten the jack rafter

one-half the 46-degree thickness of the hip rafter stock, as shown in

Fig. 61. Measure this required shortening distance on a level line from

the plumb line and draw a third plumb line, as shown at (S)
,
Fig. 60.

Square this line across the top edge of the rafter stock. This will give

Fig. 50. Layout for First Common Difference, Fig. 61. Plan View of Intersection of

Shortening, and Side Cut for Hip Jack Rafter Hip and Jack Rafters

you the amount of shortening necessary for the jack rafter which fits

against a hip rafter.

5. Lay Out the Side Cuts. The side cuts for jack rafters are laid

out in the same way as side cuts for any other rafter. Take one-half

the thickness of the rafter stock, measured on a level line, as shown

in Fig. 50. Draw a fourth plumb line (4), Fig. 50. Extend the side cut

across the top edge of the rafter stock through the center point. This

will give you the side cut at the top for the longest hip jack rafter. It

will be 16 inches on center (O.C.), measured from the first common
rafter. For position of these rafters see Fig. 47.

6. Lay Out Lengths of Other Jack Rafters. It is an established

practice to lay out jack rafters from the longest point of their side

cut. Therefore, measure from the point (a). Fig. 50, the longest point

of the side cut, the common difference of all successive jack rafters.

Square lines across the top edge of the rafter stock at each point, as

shown in Fig. 48.

7. Lay Out and Cut Jack Rafters. Lay out a pair of jacks, or as
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many as required, for each jack length found by marking off the length

of the rafters, the bird^s-mouth, and the length of the overhang. The

side-cut layout can be simplified by the use of a layout tee (illustrated

in Fig. 88)

.

Valley Jack Rajter Layout, The valley jack rafters, as shown in

Fig. 52, like the hip jacks, are a series of rafters spaced the same dis-

tance apart as the common rafters. This spacing is uniform and is

measured from the common
rafter. This uniform spac-

ing is necessary to accom-

modate finished material on

the under side of the roof.

The valley jacks have a

common difference, or uni-

form shortening, obtained

in the same way as the

common difference was ob-

tained for the hip jack

rafters. First, a pattern is

laid out for the longest val-

ley jack, then on this pat-

tern spacings are laid out

for the different valley-

jack lengths.

The valley jack extends

from the valley rafter to the ridge. Therefore, the valley jack does

not have a bird’s-mouth cut nor an overhang, but it does have a ridge

cut to fit against the ridge piece and a side cut to fit against the valley.

From the valley jack pattern, a pair of jacks is cut for each jack

length found, the same as for the hip jacks.

Fig. 52. Valley Jack Rafters Laid Out from
Bottom End

EXAMPLE

Using the same figures, 8-inch unit rise and common rafter spaced

16 inches on center, work out the following problems.

!• Lay out the longest valley jack-rafter length.

2. Shorten the valley jack rafter.

3. Lay out the side cuts for the valley jacks.
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4. Lay out the common difference of the valley jacks.

5. Shorten the valley jack at the ridge.

6. Lay out and cut the necessary valley jack rafters.

1. Lay Out the Longest Valley Jack-Rafter Length. The total run

and irnit rise of the longest valley jack rafter is the same as the total

run and unit rise of the common rafter. The run of the valley jack

starts at the corner of the building where the valley rafter meets the

plate. Therefore, a full common-rafter length is laid out with a plumb

line at the ridge and a plumb line at the building line. There is no

CENTER LINE-

LONG POINT OF SIDE CUT

FIRST UNIT OF
COMMON DIFFERENCE;;

SHORTEN
72 THICKNESS
OF RIDGE

VALLEY JACK RAFTER

THEORETICAL LENGTH
OF COM MON RAFTER

'/2 THICKNESS OF JACK RAFTER

'SHORTEN
'/^ THE 45" THICKNESS
OF VALLEY RAFTER

Fig, 53. Layout for Valley Jack Rafter
Shortened at Bottom

Fig. 54. Method of Shortening
of Jacks at Valley Rafter

bird^s-mouth cut nor any overhang, as shown in Fig. 53. Since the

valley jack has a side cut, it becomes necessary to draw a center line

on the top edge of the rafter stock.

2* Shorten the Valley Jack Rafter. Since the valley jack rafter is

intersected by the valley rafter, the valley jack must be shortened at

the bottom end one-half the 45-degree thickness of the valley rafter

stock, as shown in Fig. 54.

3. Lay Out the Side Cuts for the Valley Jacks. The side cuts for

the valley jack rafters are laid out like any other side cut. From the

shortening plumb line, measure one-half the thickness of the jack-

rafter stock on a level line, as shown in Figs. 53 and 54.

4. Lay Out the Common Difference of the Valley Jacks. To find

the common difference of the valley jacks, proceed in the same way as

you did when obtaining the common difference for the hip jacks. The
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the shortened valley rafter. The run of the valley-cripple jack is one

side of a square, as shown at (7), Fig. 46. This run is twice the dis-

tance of the valley-cripple jack from the intersection of the two valley

rafters, as shown at (5) ,
Fig. 46. The theoretical length of the valley-

cripple jack is the distance from center to center of the two valley

rafters, as shown in Fig. 55.

The for the common rafter is used when laying out the valley-

cripple jack. The length can be obtained by using the step-off method,

previously explained, and illustrated in Figs. 27 and 28. The valley-

.
SHORTENING

'/2 OF THE 45* THICKNESS
OF VALLEY RAFTER

THEORETICAL
LENGTH

Fig, 56. Layout for a Valley-Cripple
Jack Hafter

SHORTENING
OF THE 45* THICKNESS

OF HIP AND
VALLEY RAFTERS

Fig. 57. Layout for Hip-Valley Cripple Jack
Rafter

cripple jack must be shortened at both ends, one-half the 45-degree

thickness of the valley-rafter stock, as shown in Fig. 56. When the two

valley rafters are of the same thickness, as is usually the case, twice

the 45-degree thickness of the rafter can be taken off one end, thus

saving one operation.

The side cuts, one at each end, are laid out in the same way
as the side cuts of any other jack rafter. However, you must remem-

ber that the angles for these side cuts extend in opposite directions,

as shown in Fig. 55.

Hip-Valley Cripple Jack, The run of the hip-valley cripple jacks

is one side of a square, as shown at (5), Fig. 46. The theoretical length

of the hip-valley cripple jack is from the center of the hip to the

center of the valley rafter, as shown in Fig. 55.

In laying out the hip-valley cripple jack, use the cut of the

common rafter. The length of this rafter can be obtained by the step-
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off method. The hip-valley cripple jack must be shortened at both

ends, one-half the 45-degree thickness of the hip and valley rafter

stock, as shown in Fig. 57. If the hip and valley rafters are of the

same thickness, twice this thickness can be taken off one end of the

rafter, thus saving one operation.

The hip-valley cripple jack has a side cut on each end, as shown

in Fig. 55. These cuts are parallel to each other and are laid out in

the same way as any other side cut.

ERECTION OF ROOF FRAMES

The assembly of a roof frame, which has a ridge, usually requires

the erection of a scaffold or staging similar to the one shown in Fig.

58. To make this scaffold, build as many two-legged horses as will

Fig. 68. Method of Erecting a Gable Roof

be needed for the entire length of the roof. These horses should be

spaced about 10 feet apart. The height of the cross ledgers for the scaf-

fold can be determined by finding the ridge height on the building

plans. The staging should be about 4 feet below the top of the ridge

piece.

Erecting Gable-Roof Frame. The construction of any roof in-

volves certain special features peculiar to that particular type. The
various types of roofs, from the simple pitch to the most complicated

combinations of hips and valleys, are all developed from a few simple

forms. For the erection of the ordinary gable roof with two sloping sur-

faces you may proceed as follows.
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PROCEDURE

a) Lay out the rafter spacing on one of the rafter plates, by squaring

lines across the plate and placing an (X) on the side of each line, where the

rafter is to be nailed, as shown in Fig. 58.

b) Select a straight piece of ridge stock. Set this ridge piece on edge on
the rafter plate flush with one end of the building, then transfer the rafter

spacing to the ridge piece. The length of the ridge piece for a gable roof is

equal to the length of the building, measuring from outside to outside of the

rafter plates. If more than one piece of stock is required to satisfy the ridge

length, the joint must be made on the center of a rafter.

c) Select a pair of straight rafters for each gable end. Three men can
work to advantage when erecting the four end rafters. Two men standing on
the scaffold can hold the ridge piece in position while a third man nails the

rafters at the bird^s-mouth.

d) Brace this frame and All in the rest of the rafters by nailing them
opposite to each other. As the nailing progresses, sight the ridge for trueness.

e) After all the rafters are in place, plumb the ridge at the gable end

with a straightedge and level, or by hanging a plumb bob on a stick fastened

to the top of the ridge. The plumb bob should be held at the same distance

from the plate, at plate level, as the line is from the ridge at the top, as

shown at (A), Fig. 58. After the gable has been plumbed, brace the roof

frame securely in position.

Erecting a Hip Roof. On an equal-pitch hip roof, the run of the

hip rafter is the diagonal of a square formed by the run of the com-

mon rafters, which is equal to one-half the span of the building, as

shown in Fig. 10. The first full common rafter is placed at a distance

equal to one-half the span, from the corners of the building. The follow-

ing procedure may be used when erecting a hip roof.

PROCEDURE

a) From the corner of the building, measure and mark on the rafter

plate of the building a distance equal to one-half of the span. This point will

locate the center of the first common rafter. The thickness of the common
rafter is laid out at this point, one-half on each side of this line. All other

rafters, both common and jacks, are spaced from this rafter and their loca-

tion marked by squaring a line across the plate, with an (X) on one side of

the line to indicate the side on which the rafter is to be nailed.

h) Select the ridge stock and lay out its length as previously explained,

then transfer the spacings from the plate to the ridge piece.

c) Erect a set of common rafters at the end of the ridge and place one
common rafter at a distance of one-half the span from each corner of the

building, as shown in Fig. 59.

d) Fill in all the other common rafters, nailing them opposite to each

other, keeping the ridge piece straight as the nailing progresses.

e) Nail the hip and jack rafters in place.
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f) The ridge of a hip roof does not need to be plumbed, as it automati-

cally will be placed and held in the proper position by the end common
rafters and the hip rafters.

Erecting Intersecting Roof. When a building is to have an addi-

tion, or intersecting roof, the main roof is partly framed before the

Fig. 69. Spacing of Rafters on Plate and Ridge Piece of Hip Roof

frame of the addition is started. As shown in Fig. 60
,
a point must be

located on the main ridge where the main valley or ridge of the addi-

tion is to intersect with the main roof. Then the ridge piece of the ad-

dition and a set of end rafters are erected. Then follows the work of

framing the valley rafters.

Fig. 60. Location of Point Where Ridge or Main Valley of an Addition Will Intersect with
the Main Ridge

Hip jack rafters are nailed flush with the top of the hip rafter,

but the valley jacks must be held up so the top will line up with the

center of the valley rafters. The method of nailing the valley jack

rafters in position is shown in Fig. 61 .

Shed Roof. The single-slope roof, such as the shed or lean-to, has

several applications in building construction. Some of which, as illus-

trated in Fig. 62
,
are the roof of an independent building, the roof of
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a porch, a dormer roof, and a lean-to roof. The single-slope roof has only

one type of rafter, the common rafter, which involves all basic pnn-

ciples of the regular common rafter.

In framing a shed roof, such as the

one shown in Fig. 63, it is necessary

to establish the plate height of the

highest wall according to the pitch of

the roof desired. The difference in plate

height is found by multiplying the unit

rise of the rafter by the number of feet

in the run of the rafter. The run of the

rafter is equal to the span minus the

width of the plate of the highest wall.

The rafter is laid out by starting

with the tail cut (laying the square

to the unit rise and unit run of the

rafter), then laying out the overhang

and bird s-mouth at the lower plate.

The length of the rafter is stepped off the same as for any common
rafter. The bird s-mouth at the top plate is laid out the same as at the

lower end. To this must be added the width of the plate and the over-

Fig. 61 . Method of Nailing Valley
Jack Rafters in Position

INDEPENDENT
BUILDING

PORCH ROOF SHED DORMER LEAN-TO ROOF
ROOF

Fig. 62 . Different Types of Shed Roofs Used in Building Construction

hang at the top, and finally the plumb cut at the top end of the rafter.

Porch Roof. A shed roof such as the one illustrated in Fig. 64 is

commonly used on porch roofs. The rafters for this roof are laid out

in the same way as the rafters for the shed roof, except there is no

bird^s-mouth cut at the top end. The total rise of such a roof frequently

is governed by a second-story window sill. In such a case the total rise

is determined by taking into consideration the heel and the thickness

of the roof sheathing, also the thickness of the shingles. It is necessary



186 FUNDAMENTALS OF CARPENTRY

for the carpenter to know the thickness of the finished porch roof in

order to make sure it will come under the window sill.

Dormer Roof- A dormer roof such as the one shown in Fig. 65

presents three different problems for the carpenter: (a) determining

the meeting point of two slopes; (b) finding the top cut of the dormer

rafter; and (c) finding the common difference of the stud lengths.

a) Meeting Point of Two Slopes. The location of the meeting point

of the dormer roof and the main roof is determined by the run of the

Fig. 63. Shed-Roof Rafter with Bird’s-Mouth at Fig. 64. Porch-Roof Rafter with
Top and Bottom BirdVMouth at Bottom

dormer rafter. Dividing the height of the dormer (expressed in inches)

by the difference in unit rise of the two roof slopes will give the num-
ber of feet in the run of the dormer rafter.

For example, take the dormer roof illustrated in Fig. 65; in this

case the unit rise of the dormer rafter is 4 inches per foot of run,

and the unit rise of the main-roof rafter is 14 inches per foot of run.

As the two rafters approach the meeting point at the main roof they

are closer together at the end of each unit of rafter run. If the dormer

rafter were on a level line and did not have a rise, the two rafters

would be 14 inches closer together at the end of each unit of run. How-
ever, since the dormer rafter has a rise of 4 inches per foot run, the

two rafters are only 10 inches closer together at the end of each unit

of run. This 10 inches is the difference in the rise of the two rafters.

Since the height of the dormer is 4 feet, or 48 inches, this number

divided by 10, the difference in rise of the two rafters, gives 4.8 feet.

Therefore, it will be necessary for the dormer rafter to have a run of

4 feet 9% inches before it will meet the rafter of the main roof.

b) Finding Top Cut of Dormer Rafter. In a dormer such as the
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line along the blade, then slide the square along this line to the num-

ber 16 (the spacing) on the blade, and read the figure on the tongue.

This will be 13% which, then, is the common difference of the stud

lengths for the dormer shown in Fig. 65.

Lean-To Roof. The layout for the lean-to roof rafter is similar

to the layout for the shed-dormer rafter. However, as shown in Fig.

67, only part of the rafter for the lean-to robf extends over the main

roof. Also, the rafter plates for the lean-to roof and the main roof are

usually at different heights, Fig. 67. Because of these differences, some

changes are necessary when making the layout for the lean-to rafter.

In the example shown in Fig. 67 the lean-to rafter has a unit rise

of 6 inches and the main-roof rafter has a unit rise of 10 inches. There-

fore, in the 4 feet of run outside of the main building, the lean-to

rafter will have a rise of 2 feet. The two rafters, then, will be 12 inches

apart directly over the building line of the main building. The difference

between the unit rise of these rafters is 4 inches (10"—6"). The differ-

ence in the total rise at the building line, or 12 inches, divided by 4, ihh

difference between the unit rise of the two rafters, equals 3. There-

fore, the lean-to rafter will have an additional 3 feet of run before it

meets the rafter of the main roof.

Beginning at the tail cut, the lean-tb rafter is laid out the same
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as the shed-dormer rafter. However, a shortening must be made where

the two rafters meet, to allow for the distance point (F), the intersec-

tion of the bird^s-mouth lines, is in from the point (X), the point

where the bird^s-mouth line of the lean-to rafter meets the top surface

of the main-roof rafter, as shown in Fig. 67. The cut at the top end

of the lean-to rafter is found in the same way as for the dormer rafter

illustrated in Fig. 66.

Gambrel Roof. The method used in framing a gambrel roof is

much the same as for any gable or hip roof. However, the slope of

the roof is broken at a point somewhere between the plate and the

ridge, as shown in Fig. 68. The part of the roof above this break makes

an angle with the horizontal plane of less than 45 degrees, usually about

30 degrees, while the portion below this break makes an angle greater

than 45 degrees, which in most cases is about 60 degrees.

In reality, the gambrel roof is two separate roofs, with the unit

rise of the upper slope usually much less than the unit rise of the lower

slope. The only difference in the method of framing this type of roof,

from the method used in the framing of an ordinary gable or hip

roof, is at the point where the rafters of the two slopes join. This

point may be framed in one of two ways, either with or without a

purlin plate.

With Purlin. The use of a purlin is desirable in situations where it

can be supported by partitions, as in a house with partition walls.

The rafters of both slopes of a gambrel roof are cut to fit around the

purlin. The cuts (1) and (S) of each rafter, as shown at (A), Fig. 68,
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are plumb and level cuts the same as the ridge and seat cuts of a com-

mon rafter.

Without Purlin. When framed, as shown at (B), Fig. 68, without a

purlin, the angles (1) and (2) of the cut on each rafter is the same;

that is, one-half of the angle (5) formed by the joining of the two

rafters. This type of construction can be used on houses but it is most

frequently used on barns where large bents are formed, leaving the

floor free from posts or partitions, as shown in Fig. 69.

Angle of Cut on Bents. The angle where the two rafters meet
can be laid out with the framing square, as shown in Fig. 70. On a
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roof with a 24-inch unit rise of the lower slope and a 5-inch unit rise

of the upper slope (Fig. 68), the square should be laid in position

along the edge of the board, as shown at {A)j Fig. 70. The figures

are 24 and 12, unit rise and unit run, but since smaller figures are more

convenient to use, one-half of the unit rise and unit run, 12 and 6,

can be used. The line (1) drawn

along the tongue of the square will

give the angle of the lower slope.

The square should then be placed

in position (B), Fig. 70, using

the figure 12 on the blade and 5

on the tongue, the unit run and

unit rise of the upper slope. Draw
the line (S)j which is the slope of

the upper roof. The lines (3) and

(4) should be drawn parallel to

lines (2) and (1) to show the

width of the rafter stock. The

line (5) is the bisector of the angle. If the square is then placed along

the line (5), in position (C), the angle of the cut (5) can be found on

the square by taking the figure 12 on the blade and holding the tongue

on a line parallel to, or coinciding with, line (5). In this case the figure

on the tongue will be 41/^. This will give the angle of the cut, and

when used on the top of the lower rafter the cut will fit against a

similar cut made on the bottom of the upper rafter.

CHIMNEY SADDLES

If you know the width of the chimney and the.unit rise of the main

roof, it is a simple matter to cut the various members of a chinmey

saddle, to nail them together, and then slip the saddle behind the

chimney in the position shown in Fig. 71. All of this work can be done

on the ground or the floor of the building, where it is more convenient

to work. The same principle can be applied in the building of a small

gable which does not require a valley rafter. A 1x4 or 1x6 can be nailed

on the roof sheathing in place of a valley rafter. This valley strip,

shown at (B), Fig. 71, serves as a ledge to which you can nail the

rafters and the roof sheathing of the dormer.

Fig. 70. Layout for Angle Cut for Gambrel
Roof
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Common-Rafter Run for Saddle. The width of the chimney is the

span of the saddle. One-half of the span is the run of the common rafter.

It is necessary to shorten the run of the common rafter a distance

Fig. 71. Chimney Saddle like Small Dormer without a Valley Rafter

shown as (5) ,
Fig. 72, to allow for the valley strip and roof boards

;

otherwise the flashing will extend beyond the sides of the chimney.

PROCEDURE

The distance (5) is found by laying the square on a board, with a

straightedge, to the cut of the roof, as shown in Fig. 73. Draw the line
(
I

)

along the blade, or run side, of the square. From the line (1) measure the

thickness of the roof board and draw the line (2), From the edge of the

board, measure back the thickness of the valley strip and draw the line (3),

Fig. 72. Shortening Run of Common Fig. 73. Method of Finding Shortening Re-
Rafter quired for Common-Rafter Run
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then draw the line (4). The distance shown as (5) is the amount to deduct
from the run of the common rafter, to prevent the roof boards from extend-
ing beyond the sides of the chimney.

Valley Strips for Saddle. To find the valley strip required for the

saddle, proceed as follows:

PROCEDURE

Take a piece of 1x4 or 1x6 and step off the length of the valley strip

shown at (B), Fig. 71, using the same method as for laying out a valley

rafter (no shortening required). Take the unit rise on the tongue of the

square and 17 on the blade and step off as many units as there are feet in

the run of the common rafter. To get the top cut, use the unit length of the

common rafter on the tongue of the square and 12, the unit run, on the blade.

Mark along the tongue side of the square, that is, the length side, as shown
in Fig. 74. Use the same figures for the bottom cut, but mark along the

blade, or run side, of the square, as shown in Fig. 74.

Ridge Piece of the Saddle. The ridge of the saddle fits against

the valley strip, as shown at (^), Fig. 71. To make this cut, lay the

square on the ridge piece, using the figures for the cut of the main roof

and mark along the blade, or run side of the square (the seat cut for the

common rafter of the main roof). The length of the ridge is equal to

the run of the common rafter less about % of an inch to allow for the

drop of the ridge, if the ridge is made out of one-inch material.

Rafter Layout for the Saddle. The rafters for the saddle are in

reality only valley jack rafters with a seat cut, instead of a plumb cut,

at the lower end. To lay out the saddle rafters, step off the length of

the common rafter. Then deduct % the thickness of the ridge piece.

Lay out the side cut, as shown at (^), Fig. 75, which is the same as

the side cut for any valley jack rafter. Instead of a plumb cut, lay out

the seat cut, as shown at (5) ,
Fig. 75.
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Length of Other Rafters for Saddle. Find the common difference

for the jack rafters. Then lay out this common difference on the longest

rafter and cut as many pairs of rafters as will be required for the

saddle.

BAY-WINDOW ROOF FRAMING

The bay window presents a roof-framing problem common to all

buildings which have corners that are not at right angles. The roof

plan and the method em-

ployed to find the total rise,

total run, and lengths of the

various rafters, as well as the

side cuts for these rafters,

are similar to the square-

cornered building. This also

applies to any polygon roof,

regardless of the number of

sides.

Bay-Window Roof Plan.

The roof plan, Fig. 76, shows

the location and the number

of various rafters of the bay

window. This roof plan naturally must be laid out accurately to scale.

When the bay is a part of an octagon, the distances (Ob) and (Oe) are

equal. The run of the hip rafter on any polygon must always bisect the

Fig. 76. Layout of Common Rafter for Chimney
Saddle

angle at the plate. Therefore, the angle (abc) is divided into two equal

angles (Aba) and (^Ibc), each of the lines (.4a) and (ilc) represent the

run of a common rafter, while (Dd) is the jack-rafter run.

The unit run and unit rise of the common rafter is the same as
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for any square-cornered building. The unit rise and total rise of the

hip are the same as that of the common rafter, but the unit nm and

total run will differ from the common rafter. On the octagon roof the

unit run of the hip is 13 inches for every 12 inches of common-rafter

run, as shown in Fig. 77. The relation of this 13 inches of the octagon

hip-rafter run to the 12 inches of common-

rafter run is the same as that of the 17

inches of hip-rafter run to the 12 inches of

common-rafter run on the square-cornered

building. The miter cut at the plate of an

octagon can be found by taking 5 inches

on the tongue of the square and 12 inches

on the blade, as shown in Fig. 77. Draw
the line for the miter cut along the tongue

side (5) of the square.

The necessary dimensions and cuts of

the rafters can be found by making a scale

drawing, as shown in Fig. 78. This scale drawing should be made as

large as convenient for handling. For large buildings the 12th scale

is used, but for small buildings or parts of a building it is advisable

to use a larger scale, such as 3 inches to the foot. The outline of

OCTAGON HIP RAFTER

Fig. 77. Unit Run for Octagon
Hip Rafter

Fig. 78. Layout of Corner of Octagon Bay for Rafter and Side-Cut Runs

the corner of the bay-window roof is drawn first, then the center

line for each rafter is drawn. The center lines of the rafters (I), (II),

and (III) converge at the point (A), while the center line of the

jack rafter (IV) is drawn at the required spacing (usually 16") and
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parallel to rafter (III). The wall rafter (V) is nailed against the build-

ing and acts as a roof-board support. Each rafter is drawn to the

full width of the rafter stock, in order that the full-size run can be

obtained for each rafter side cut, as shown at (f), (5), (4), and

(5), Fig. 78.

Since there are a number of dimensions which must be worked out,

it is advisable to make a schedule, as shown in Fig. 79, where the

different dimensions can be recorded for later use. The total run of

each rafter is scaled from the drawing shown in Fig. 78, and listed

Total Run Total Rise Total Length

(I)

Common Rafter
(A) to (a)

(ii)

Hip Rafter
(B) to (b)

(III)

Common Rafter
(C) to (c)

(IV)
Jack Rafter
(D) to (d)

(V)
Wall Rafter
(B) to (e)

Fig. 79. Schedule for Rafter Dimensions

under the heading Total Run. The pitch of the roof is found on the

drawings for the building the same as for any roof. The total rise

and total length can be worked out by sliding the framing square as

previously explained. These dimensions can then be recorded in the

schedule above.

Laying Out the Rafters. To find the cut for the common and jack

rafters (I), (III), and (IV), take the unit rise and unit run of the

common rafter. Rafter (I) has a square cut at the top. Rafters (III)

and (IV) have side cuts at the top. The bottom cut, both seat and

heel, are the same on all three rafters.

For the cut for the hip rafter, take the unit rise of the common

rafter, and a unit run of 13. This hip has a double side cut at the top

and bottom. The run of these side cuts, shown at (1) and (;^), Fig. 78,
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is taken from the scaled drawing and measured at a right angle to

the plumb cut, as shown in Fig. 80. It is not necessary to shorten the

rafter, since this is taken into con-

sideration when the run of the rafter

is worked out. The hip rafter must be

dropped. The amount of drop can be

found in the same way as for any hip

rafter, with the exception that the fig-

ure 13 is used instead of 17.

Rafter (V) has a square cut at the

top and a side cut at the bottom.

The cut of this rafter is different from

that of any of the others. However, go. Layout for Octagon iiip

the proportions of this cut are the Rafter

same as its total rise and total run. Since this rafter is not at a right

angle to the plate, it must be dropped also.

COLLAR BEAMS AND CEILING JOISTS

The horizontal framing members used to stiffen the rafters of a

roof are known as collar beams. Where rafters form part of the walls

of a second-floor room, these collar beams become the ceiling joists of

such rooms. The length of these collar beams, or ceiling joists, depends

upon the span of the building, their distance above the plate, and the

unit rise of the roof.

Layout for Collar Beam. The length of the collar beam is shorter

than the span of the roof. The amount to shorten the beam is indi-

cated by (i4). Fig. 81. To find (A) divide the distance (R), the height

at which the beam is set above the plate, in inches by the unit rise

per foot of run of the common rafter. The result will be the number

of feet in (A), the amount the beam must be shortened.

EXAMPLE

The span of a building is 16 feet; the unit rise of the common

rafter is 10 inches. What will be the length of a collar beam placed

4 feet above the rafter plate level?

PROCEDURE

To find the length of the collar beam, divide the distance of the beam
above the rafter plate, 48 inches, by 10 inches, the unit rise of the common
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rafter. The result is 4.8 feet, or 4 feet 9%6 inches, which is the amount of
shortening required on each end of the piece shown as (A Fig. 81. Twice 4
feet 9%e inches equals 9 feet 7%6 inches. Subtracting this amount from the

length of the span, 16 feet, leaves 6 feet inches, the length of the collar

beam at its longest point. If the rafter has a heel and you wish to have the

Fig. 81. Length and Angle Cuts of Collar Beams and Ceiling Joists

collar beam fit tightly against the roof boards, it will be necessary to add
twice the distance (C), Fig. 81, to the length of the beam.

At each end of the collar beam, the angle cut for fitting the beam against

the roof is the same as the seat cut of the rafter against which the beam is

framed.

GABLE-END FRAMING

The studs on the gable end of a roof have a common difference

in length. If the studs are spaced 12 inches on center (O.C.), then the

common difference will be the same as the unit rise of the rafter. For

other spacing, for example, 16 inches on center (O.C.), the common
difference can be found by sliding the square, as shown at (A), Fig.

82. Place the square to the cut of the roof, taking 8 inches (the unit

rise) on the tongue and 12 inches (the unit run) on the blade, as

shown in the illustration. Fig. 82. Draw a line along the blade, or

12-inch side of the square, then slide the square along this line to 16

inches. Hold the square on the line and read the figure on the tongue

side of the square to find the common difference of stud lengths when
the studs are spaced 16 inches on center (O.C.). When the unit rise

is 8 inches, the unit run 12 inches, and the stud spacing is 16 inches

(O.C.), then the common difference of stud lengths is 10% inches,

as shown in Fig. 82.
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The angle cut on any stud or board in a vertical position, on gable

ends, is the same as the ridge, or plumb, cut of the rafter. This cut

will fit against the rafter and have the same slope as the roof. There-

fore, to find the top cut of a gable stud to fit against the rafter, hold

the square to the figure 12 on the blade and the unit rise on the

tongue, as shown in Fig. 82 at ridge. Draw a line along the tongue

or rise side of the square to find the correct angle for the cut.

Fig. 82. Angle Cuts and Common Difference of Studs in Framing Gable Ends

For a horizontal board, or any framing member in a level posi-

tion, which is to fit against the rafter, the end angle cut is the same

as the seat cut of the rafter. Also, this angle is the correct cut for

horizontal sheathing boards.

LAYOUT TEE

The framing of every roof requires the duplication of rafters.

These rafters usually are laid out from a pattern which is made for

each kind of rafter needed. The length of the common rafter can be

laid out from the pattern, as can also the over-all lengths of any of

the other rafters, such as the hip, valley, or jack rafters. However,

the hip, valley, and jack rafters have side cuts which cannot be so
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readily laid out from the master pattern. The carpenter will find it

to his advantage, then, to make a layout tee, as shown in Fig, 83.

With the use of such a tee, he can lay out more accurately not only

the side cuts but also all of the other cuts required, such as the ridge,

bird^s-mouth, and tail cuts.

On roofs having hip or valley rafters, it is advisable to make two

layout tees: one for the common and jack rafters and another for the

hip and valley rafters. The correct length of the overhang can be laid

out on the tee if the length of the overhang is not too great.

Fig. 83. Layout Tee—Handy Rafter-Layout Tool

It is also advisable to make the layout tee from one-inch material,

so it will be light in weight and easy to handle. The 12-inch length

is convenient imless a longer overhang is to be included. The stem

should be as wide as the rafter stock, while the flange, or top, must
be at least twice as wide as the thickness of the rafters, plus the

thickness of the stem of the tee. The cuts on the tee are transferred

from the rafter pattern with the framing square or T bevel. If these

cuts are accurately laid out, cut and planed smooth to the lines, better

layout results will be obtained.

FRAMING THE ROOF OF THE HOUSE

The roof of The House, illustrated in Fig. 1, Chapter I, presents

six different roof-framing problems, and each of these problems must
be treated separately.
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1 . Main-roof—gable-roof—framing.

2 . Large dormer with a different pitch—a hip roof.

3 . Gable roof over front addition—partly framed onto main roof.

4 . Porch—shed roof.

5 . Three small dormers—gable roof framed against a header.

6 . Bay window—polygon roof.

This roof, illustrated in Fig. 84, is not as simple in construction

as it may at first appear. The large dormer on the north side, with

its unequal-pitch hip roof, involves several problems. Also, special

problems are involved in framing the bay window on the north side,

with its polygon roof; and the addition at the front, with its roof

partly framed onto the main roof, presents other problems. Therefore,

it is advisable to make a scaled plan of the roof, as shown in Fig. 85.

This plan shows the run and location of the rafters. Double framing

is indicated by two lines; otherwise each line represents the center

of each roof member.

The measurements for the layout of this roof plan were taken

from the drawings for The Houses shown in Fig. 1, Chapter I. Like

most drawings for small houses, these drawings do not give all of the

necessary dimensions. Therefore, it will be necessary for the carpenter

to scale the drawings. Even though the drawings may have been

carefully and accurately made, and the builder exercises every pos-

sible precaution in following them, slight variations from the measure-

ments given are apt to occur. Hence, it is always advisable to check

your work with a steel tape on the building under construction, meas-

uring the size of each roof section to insure accurate roof layout.

These measurements should be taken after the walls have been framed

and before the layout of the rafter patterns are made.

The angle of the roof usually is indicated on the elevation draw-

ings as unit rise per foot of run, or indicated as of a certain pitch

on the working drawings or in the building specifications. If such

information is not found on the drawings or specifications, the car-

penter must determine the angle of the roof. This angle can be found

by scaling the drawings to find the total rise and total run of the

rafter. With these measurements the unit rise can be found with the

framing square by using the 12th scale. The square should be laid
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on a board with a straight edge, with the 12th-scale side upward.

Take the total run on the blade of the square and the total rise on
the tongue. Draw a line along the blade of the square, then slide the

square along this line to the figure 12 (unit run) and read the figure
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Fig. 84. Framing the Roof of The House of the Book

Note: Isometrio drawing for pictorial purposes only.

For dimensions and details see blueprints and detail illustrations.

on the tongue. This figure will be the unit rise per foot of run.

The drawings for The House show the unit rise of the main roof

as 10 inches, and the unit rise of the main dormer as 2^ inches. The
unit rise for the addition is given as 8 inches, and for the porch roof
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the unit rise is shown as inches. For the three small dormers the

unit rise is 8 inches.

!• Main-Roof—Gable-Roof^Framing. The main part of The House

is 36 feet 6 inches long and 21 feet wide. Therefore, theoretically, the

run of the common rafter will be 10 feet 6 inches. According to the

wall details, shown in sections (A-A) and {B-B) of the blueprints,

the rafters for the main roof are to be 2x6, spaced 16 inches on center

(O.C.), with a slight overhang. The east and west elevation drawings

show a boxed-in cornice for the main roof.

Rafter Pattern. The span of the roof is taken from the outside

of the south wall to the outside of the north-wall plate. According to

the plans of The House, the span is about 20 feet and 5 inches, as

the plate is set back 1 inch on the north side and 6 inches on the

south side. However, it will be advisable for you to find the exact

span measurements with a steel tape. To keep the ridge in the center

of the building, the rafters on both the roof slopes will be of the same

length, but the layout of the bird’s-mouth will differ since the south

wall is set back 6 inches to allow for the stone veneer. Therefore, the

run for the north rafter should be 10 feet and 5 inches, and for the

south side 10 feet (no inches) from the center of the ridge to the

outside of the plate, or building line. The overhang, that is, the dis-

tance from the building line to the end of the rafter, must be taken

from the detail drawings. The overhang on the south wall is 5 inches

greater than the overhang of the north wall because of the stone

veneer on the south wall.

The rafter pattern is laid out beginning at the ridge cut, then the

odd unit, if any, is laid out, followed by as many steps as there are

feet in the run of the rafter to the building line. Follow the rafter

layout procedure as previously explained. With the pattern, lay out

and cut as many full rafters as are required for the main part of the

building. The exact number, or count, should be taken after the rafter

spacings have been laid out on the plate.

Rafter Spacing. For the south wall, the rafter spacings, 16 inches

on center (O.C.), should be laid out by beginning at one end and

continuing the entire length of the plate, regardless of the three small

dormer windows. Then the double rafters required on each side of the

dormers should be laid out and marked for identification when

needed later.
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The rafter spacings on the north wall must be the same as on

the south wall, so the ceiling joist can be nailed to the rafters and

have a uniform spacing. Since the north wall has two sets of wall

plates—^the regular plate and the large dormer plate—spacing for the

rafters must be laid out on both plates. The spacing must be started

from the same end of the building as the spacings for the south wall,

so the rafters of the two walls can be kept directly opposite each other.

Ridge Layout. The plumb cut at the ridge of a 2x6 rafter is rela-

tively long; thus the roof will require at least a 2x8 ridge piece. To
allow for the joint, a building 36 feet 6 inches long will require one

18-foot and one 20-foot piece of ridge stock, or three shorter pieces. Good

straight stock should be selected, the ends squared, and the piece cut

to correct length, so one-half of the joint will come on a rafter. The

ridge piece should then be tacked on edge to the rafter plate and the

spacings, which have been laid out on the plate, transferred to the

ridge piece for the entire length of the ridge. On a gable roof, the

length of the ridge is equal to the length of the rafter plate and must

have the same rafter spacings.

Rafter Erection. A scaffold must be built for the workmen to

stand on while erecting the rafters. The scaffold must be built along

the entire center of the building and the rafters erected as previously

explained. On the south slope the rafters are omitted temporarily,

where the three small dormers are to be located. On the north slope

of the roof, only a few full-length rafters can be raised on each side

of the large dormer. Since the rafters for the large dormer on the

north slope are also omitted temporarily, this will leave the ridge

with rafters only on the south side, for the entire length of the large

dormer. (You can visualize this situation more easily by referring to

the pictorial view. Fig. 84.) Therefore, it will be necessary to place

several supports under the ridge to hold it in position until the large

dormer has been framed, and ceiling joists and partitions are set.

The chimney opening should not be framed until the entire roof has

been framed and partly sheathed.

Headers and Cripple Rafters. The large dormer, on the north slope

of the roof, is framed against a double 2x8 header between the rafters

shown as (1) and (2), Fig. 85. This header must be supported in the

middle temporarily until the partitions of the second floor, which will

afford a permanent support, are set.
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The double headers for the three small dormers, on the south

slope of the roof, should be nailed between the rafters. The headers

at the top must be set at dormer-ridge height, as shown at (^4), Fig.

44. The bottom header should be set in line with the dormer wall

forming the subsill for the dormer window.

The cripple rafters above these headers have a square plumb cut

on each end; the length of the cripples is taken from the maiii rafter.

All cripples should be cut to the same length for each opening, so the

headers will remain straight after the cripple rafters are nailed in

place. The cripple rafters below the dormers are laid out with a bird^s-

mouth and overhang at the bottom, and a plumb and seat cut to fit

around the window subsill at the top.

2. Large Dormer with Different Pitch—Hip Roof. Since the large

dormer on the north slope has a hip roof with a unit rise of 2l^ inches,

this makes it an unequal-pitch, roof-framing problem, because the

main roof has a unit rise of 10 inches. The unequal-pitch, roof-framing

problem arises whenever two intersecting-roof slopes have different

pitches. The peculiar triangle-shaped roof section, shown as (abc).

Fig. 85, where the dormer roof intersects with the main roof, is where

the unequal-pitch framing is encountered.

Large-Dormer Common Rafter, The common rafter of the large

dormer has a unit rise of 2^/^ inches and a total run of 8 feet from

the rafter plate to the face of the header. This rafter should be laid

out in the same way as any other common rafter. The cut of this

rafter is 2l^ inches (rise) and 12 (run) with 8 full units in the

layout. The layout at the plate can be found on the detail drawing

shown in section (JS-B) of the blueprints. No shortening is required

at the ridge since the run is taken to the face of the header.

Large-Dormer Hip Rafter. The hip rafter of the large dormer

should be laid out in the same way as any regular hip rafter. The

layout will require 8 full units. The cut can be found by taking 2^
inches (unit rise) on the tongue of the square and 17 inches (unit

run) on the blade. A single side cut, as shown in Fig. 38, will allow

the hip to fit against the header.

Large-Dormer Jack Rafters. All of the jack rafters for this hip

should be laid out in the same way as for any regular hip jack rafter.

However, those jack rafters which are framed against the valley
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rafter must be given special consideration since they are a part of

the unequal-pitch framing. The exact layout is explained later.

Unequal-Pitch Valley-Rafter Run. The valley is the line of inter-

section of two different roof slopes, one having a unit rise of 10' inches,

the other a imit rise of 2^ inches. The valley rafter, as shown in

Fig. 85, starts at (b), where the dormer plate meets with the main-

roof rafter. From this point it extends upward to meet the top of the

hip rafter at the point (a), where it rests against the dormer header.

The regular hip is the diagonal of a square prism, while this valley

is the diagonal of a rectangular prism. This rectangular prism has a

width (6c), a length (ac), and a height of 1 foot 6 inches, which is

equal to the total rise of the regular common and hip rafter of the

dormer.

The run of the dormer common rafter is 8 feet and since the run

of a regular hip is the diagonal of a square, then (ac) is also equal

to 8 feet. The side rafter plate of the dormer meets the main-roof

rafter 6 feet 6 inches from the corner; thus (6c) equals 1 foot 6 inches.

Then the run of the valley rafter is the diagonal of a rectangle that

is 1 foot 6 inches wide and 8 feet long. Your problem then is to find

the hypotenuse of a right triangle whose base is 8 feet and altitude

1 foot 6 inches.

Unequal-Pitch Valley-Rafter Length. When the total run and

total rise of any rafter is known, then the total length can be found

by the mathematical computation (square root) or by the 12th-scale

method. However, carpenters frequently find the length of a valley

rafter by measuring with a steel tape.

Unit Run and Unit Rise of Unequal-Pitch Valley Rafter. The unit

rise of any rafter for each foot of run can be found by sliding the

square. Take the total rise on the tongue of the square and the total

run on the blade. Draw a line along the blade, then slide the square

along this line to 12. Read the figure on the tongue to find the unit

rise. To find the plumb and seat cut of the rafter, take the unit rise

on the tongue of the square and 12 on the blade.

Side Cuts on Unequal-Pitch Valley Rafter. Draw a rectangle to

scale (reduced size)
,
on a board (using as large a scale as the size of

the board will permit), that is, 1 foot 6 inches wide (6c) and 8 feet

long (ac), Fig. 86. Then draw a diagonal from comer (6) to corner
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(a)
;
this will represent the center line of the run of the valley rafter

of the large dormer, as shown in Fig. 85. Then draw the valley rafter

(full scale) along this center line, as shown in Fig. 86.

Since the valley will be framed against the regular hip rafter, it

will be necessary to draw the full width of the hip at 45 degrees from

the point (a). Fig. 86. This will cut off part of the valley rafter.

Therefore, the distance (i) is the amount the valley rafter must be

shortened before the side cuts can be laid out.

The run of the side cut on a valley rafter which will fit against

the large dormer header is the distance (^) taken from the center of

Fig. 86. Layout for Unequal Pitch of Valley-Rafter Run

the valley rafter to a point where the side of the valley touches the

header. The run of the side cut (5) which will fit against the regular

hip is taken from the center of the valley rafter, as shown in Fig. 86,

to a point where the side of the valley touches the side of the hip.

These distances should be taken parallel to the run of the valley rafter.

The bottom cut of the valley rafter, resting on the plate, must

have a side cut parallel to the plate. The run of this side cut is a

distance shown as (4) ,
Fig. 86, measured parallel to the valley rafter

from the center to the point where the edge of the valley rafter meets

the plate.

Layout of Unequal-Pitch Valley Rafter, The layout of the side

cuts of the top of the unequal-pitch valley is somewhat out of the

ordinary, because it must be framed against a hip and a header.

However, when a carefully made scale drawing has been laid out,

showing the run of each side cut, as in Fig. 86, and these runs are
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laid out on a level line from the plumb cuts, as in Fig. 87, the results

will be satisfactory. Draw a line for the plumb cut near the end of

the rafter stock, taking the total rise on the tongue of the square and

the total run on the blade, to find the correct angle of the line.

Note: The point of the rafter does not come on the center line,

but all side cuts are laid out from the edge of the stock to the center

Fig. 87. Layout of Length and Cuts of Unequal-Pitch Valley Rafter

line. The procedure of layout is the same as previously explained for

any valley rafter, except that instead of being stepped off, the rafter

is measured.

JJnequaUPitch Jack Rafters. The large dormer-roof layout illus-

trated in Fig. 85 shows two kinds of jack rafters—the hip-valley cripple

jack, extending from the regular hip to the unequal-pitch valley rafter,

and the valley jacks, extending from the header to the unequal-pitch

valley rafter. The same scaled rectangle drawn to find the valley-

rafter rtm, shown in Fig. 86, can be used to find the runs of the

rafter side cuts. When the jacks are drawn to full width, they will

appear as shown in Fig. 88. The runs of these side cuts, shown at

(i), {2)j and (S), are measured parallel to the jack rafter from the

center to a point where the edge of the jack rafter intersects the

other rafters, as shown in Fig. 88.

Note: A cripple jack rafter extends from the hip to the valley

rafter without touching either the ridge or rafter plate.

Layout of Uneqml-Pitch Jack Rafters. The simplest way to find

the length of the unequal-pitch, hip-valley, cripple jack rafter shown

at (A), Fig. 88, is to make actual length measurements on the roof.

A common difference exists for the jack rafters shown at (B), Fig. 88.
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This common difference can be found in a way similar to that used

to find the common difference for regular jack rafters by sliding

the square.

The cut for the cripple jack (^4), Fig. 88, will be the same as the

cut for the regular common rafter of the large dormer. This can be

found by taking on the tongue of the square and 12 on the blade.

Each end of this rafter, shown at (yl), Fig. 89, has a plumb cut

from which the run of the side cuts is measured on a level line. The

side cuts extend from this line to the center line of the rafter.

The cut of the valley jack rafter {B) will be the same as that of

the main roof. This cut can be found by taking 10 (unit rise) on

the tongue of the square and 12 (unit run) on the blade. The top cut

will fit against the large dormer header with a square plumb cut.

The bottom will have a plumb cut with a side cut laid out on a

level line from the plumb cut, as shown in Fig. 90.

3. Gable Roof over Front Addition. The addition, as shown in

the pictorial view. Fig. 84, has a gable roof. The rafter plate for this

roof is 3 feet 6 inches lower than the rafter plate of the main roof.

This will leave a short span to intersect with the main roof. You

can find the length of this span in the same way that the length

of the collar beam was found. The two roofs can be joined by using

the regular valley-rafter construction. However, this kind of construc-

tion will weaken the main roof. A more practical plan is to frame the

addition roof on top of the main-roof sheathing, using the method

described for framing the chimney saddle.



212 FUNDAMENTALS OF CARPENTRY

4. Porch Shed Roof. The shed-roof rafter for the porch can be

laid out in the same way as any shed-roof rafter, without an over-

hang at the top. The run of the rafter is from the face of the sheathing

to the outside of the porch beam which supports the porch roof. A
2x4 can be fastened to the sheathing against which the rafters can be

nailed, or the 2x4 can be lowered and the rafters framed so as to rest

on top of the 2x4. Greater strength can be obtained by nailing the

rafters to the side of the wall studs, as shown in Fig. 56. However,

this can only be done when the studs line up with the rafter positions.

Fig. 89. Layout of Unequal-Pitch Hip- Fig. 90. Layout of Unequal-Pitch Valley-

Valley Jack Rafter (A) Cripple Jack Rafter (R)

The unit rise of this roof is given as 2V2 inches on the working

drawings. It might be more advisable to determine the location of

the top of the roof in relation to the second-floor windows and

from this measure the total rise and then find the unit rise by sliding

the square.

The rafters must be headed out around the chimney, as shown

in Fig. 85. This will necessitate the doubling of the rafters on each

side of the chimney opening to carry the load.

5. Three Small Dormers Framed against Header. The gable roof

of the three small-dormer windows have the ridge framed against a

header which is between two main-roof rafters. The header is neces-

sary because the ceiling is carried almost to the ridge of the dormer.

The wall studs of these dormers can be framed either on top of

the double main rafters, as shown in the pictorial view, Fig. 84, or

they can be framed down to the floor of the second story. Use of the
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last-named method will depend upon the room arrangement of the

second floor.

The size of the window will determine the height of the rafter

plate, and the height of the plate in turn will establish the length of

the plate and the height of the header against which the ridge and

the valley are framed.

Since the roofs of the small dormers intersect with the main roof,

the construction of the dormer will demand a valley which is laid out

and framed in the same way as any unequally pitched valley.

Framing the rest of the roof is relatively simple. The method of

making the layout and framing the common and jack rafters and the

ridge have been explained previously.

6. Bay Window—Polygon Roof. The side of a bay window usually

is the diagonal of the square. In the bay window for The House, each

side is the diagonal of a rectangle, measuring 2 feet 6 inches by 2 feet

(no inches), as shown on the basement plan of the blueprints. How-
ever, the method of framing the roof of this bay remains the same

as that used in any type of bay window. The details of the rafter at

the plate and the pitch of the roof will be found in the detail draw-

ings, section (B-J5), of the blueprints.

CHECKING ON YOUR KNOWLEDGE
The following questions give you the opportunity to check up on your-

self. If you have read the chapter carefully, you should be able to answer

the questions. If you have any difficulty, read the chapter over until you have

the information well in mind before you go on with your reading.

DO YOU KNOW
1. The names of five stylos of roofs commonly used in the construction

of small homes and other buildings'?

2. What style of roof is frequently used in combination with other types

of roofs?

3. The meaning of the following roof-framing terms: hip roof, gambrel

roof, common rafter, jack rafter, hip-valley jack rafter, ridge, plate, over-

hang, tail C 2it?

4. The difference between the total run and unit run of a roof? How
you can find the total run of a common rafter?

5. The relation between the span, rise, and pitch of a roof? How to

find the pitch when you know the rise and span?
6. How to find the pitch of the roof which has a unit rise of 8 inches and

a unit run of 12 inches?
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7. The angle of pitch for a roof which has a unit rise of 12 inches and a

unit run of 12 inches?

8. Whether or not a cripple jack rafter ever touches the plate or ridge?

9. Where the heel cut of a common rafter is located?

10. Whether or not a bird^s-mouth cut is ever found at the top of a

rafter?

11. How to find the unit run of a building when the span is given?

Where you can usually find the span of a building?

12. What is meant by the term cut of a rafter?

13. The difference between a hip-valley jack rafter and a hip-valley

cripple jack rafter?

14. What important scale often used in roof framing is found on the

back of the framing square?

15. When laying out a rafter, which part of the framing square is often

referred to as the run side? Which part is frequently called the rise side?

16. What six special roof-framing problems are involved in framing

The House of the Book?
17. What feature of the roof of The House causes an unequal-pitch

valley rafter problem ?

18. Where to find the span of The House?
19. What type of roof is used on the porch?

20. Why the framing of the roof of the bay window of The House is

more difficult than the framing of an ordinary bay?

21. Why the framing of the addition of The House presents an unequal-

pitch valley-rafter problem?

22. Why the common rafters on the south slope of the main roof of

The House has a longer overhang than the common rafters on the north slope

of this roof?

23. When framing the three small dormer windows on the south slope

of The House
j
what determines the height of the rafter plate? What deter-

mines the length of the rafter plate?

24. What style of roof is used on the small dormers of The House? Of
the large dormer?

25. What size of rafter stock is used for the common rafters of the

main roof of The House? What size ridge piece is required?



CHAPTER V

Exterior Finish

QUESTIONS THIS CHAPTER WILL ANSWER
1. When constructing a house, is the roof covering applied before or after

the cornice work is done? 2. Are the window and door frames put in place

before or after the wall covering is applied? 3. What is the difference be-

tween a hargeboard and a verge board? 4. Where is a box gutter located?

5. What kind of material is used for the flashing of an open valley at the

intersection of two roof slopes? 6. Which type of shingle is the most durable—
wood, asphalt, or asbestos-cement? 7. Where are the water tables located in

a building ? Why are they important ?

INTRODUCTION TO CHAPTER V
The material presented in this chapter deals with the roof and wall

covering of a house. The exterior finish of a new building is an extremely

important factor in the construction process. Not only does the outside finish

serve as a protection against the weather for the interior construction, but

this covering also provides shelter for the occupants of the dwelling. In addi-

tion to these advantages, the exterior finish either adds appreciably to, or

detracts from, the external appearance of a residence. It is possible for the

outside finish to increase the value of a house considerably, in comparison

with the actual value of the building as an investment.

In this chapter you will learn about the best materials to use for roof

and wall covering. Among many other details discussed in connection with

the special features of roof and wall construction are: cornice and ridge

trim, methods used to prevent leaking of the roof around dormer windows

and along the valley between two roof slopes, and methods of applying

sheathing materials. The finish of exterior door and window frames involves

problems which are explained by the author.

Another feature of construction given careful consideration is that of

framing of a roof at the eaves. The author has given valuable information

here concerning the different types of gutters and how to construct them.

Attention is also given to the water table, which is of special importance be-

cause it protects the foundation of a building by carrying away rain water

from the masonry walls. The water table is important, also, because it is the

first part of a building to meet the eye of an observer.

Because of the importance of the foregoing facts, in connection with the

exterior finish of a new building, you should study this chapter with unusual

care. You will find the information and instruction given here of great value

to you as a carpenter when you begin the construction of a house on your

own responsibility.
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COVERING FOR ROOF AND WALLS

The exterior finish of a building is intended to serve three pur-

poses: (1) to protect the vital parts of the structure—the framework;

(2) to seal all cracks and crevices to prevent infiltration and escape

of air; (3) to decorate this framework and make it as pleasing as

possible in appearance. All of these purposes must be borne in mind

when designing or applying any exterior finish, as all are important,

and none of them should be neglected when building a new house.

The principal parts of the outside finish include the cornice trim,

or overhang, gutters, roof covering, door and window frames, water

table, corner boards, belt courses, and wall covering. The application

of this outside finish follows after the walls and roof have been

sheathed. The order in which the work is done depends to some

extent upon the type and design of the building, the trim used, and

the relation of the different members to each other. For example, the

roof cannot be covered until the cornice work has been done; the

application of the belt courses and water table usually precedes corner

boards; the window and door frames must be set before wall cover-

ing can be applied. However, as a rule, the roof covering is of the

greatest importance. Therefore, the cornice work usually is the first

of the outside trim to be applied.

MATERIALS

For exterior finish, the material used varies with the design, the

locality, and other conditions. There are many different materials

used for exterior finish, such as wood, brick, stone, slate, stucco, and

the various manufactured products, including steel units and compo-

materials. However, it is the wood (boards and shingles) which is of

chief concern to us at this time. Even if other materials are used for

wall and roof covering, wood ordinarily is used for the trim of the

building.

Wood for Exterior Finish. In choosing the wood for the exterior

finish, several factors must be taken into consideration—decay re-

sistance, paint-holding quality, and lumber grade. This selection will

depend to a great extent upon the kind of wood available in your

locality.
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Woods commonly used for outside finish and carried in stock by

local lumber yards include white pine, cypress, western cedars, red-

wood, and Douglas fir. For temporary or cheap buildings^ spruce and

Georgia pine are sometimes used, but these woods are too inferior

for outside finish where durability is desired.

When considering the paint-holding quality of wood, not only the

species but also the density is important. The paint-holding property

of light spring wood is better than that of the heavier summer growths.

Edge, or vertical-grain, boards also are found to hold paint better than

the flat or plain-sawed boards; likewise, the bark side of flat-grain

boards is superior to the pith side in paint-holding qualities.

Any defect which mars the appearance of wood makes it unde-

sirable for exterior trim. Also, a defect in wood impairs its durability

and paint-holding property. Therefore, it is advisable to select and

use only the high-grade woods for finishing and trimming the exterior

of any permanent building.

Building Paper. An important material, which is almost indispen-

sable in connection with outside finish, is building paper. This paper

serves two useful purposes: (1) waterproofing, and (2) reducing the

infiltration of air and dust. However, building paper is not considered

as of much value as a thermal-insulation material. All such paper

should be applied carefully around windows and door frames. Special

care should be taken when applying building paper over wall sheath-

ing and roof boards for certain types of roof covering. Care should

also be exercised when placing paper under siding and shingles or

other wall covering. The value of building paper for reducing air

infiltration varies for different types of frame-wall construction, as

shown in Table I.

When selecting building paper, the physical and mechanical prop-

erties to be considered are: strength (resistance to tearing and tensile

breaking), rate of air penetration, and its moisture-proof properties.

Classified according to groups, building paper includes tarred felt,

asphalt saturated, paraffin saturated, laminated kraft papers, and

machine-finish papers, each with different properties for serving dif-

ferent situations. The asphalt saturated and laminated kraft papers

seem to be used principally to cover walls to reduce infiltration of

air. Tarred felt is no longer in general use for this purpose.
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Table I. Air Infiltration Through Frame Walls*
(Average wind velocity of 15 miles per hour)

Type op Constructiox

Ikitltration
IN Cubic Feet
PEB Hour per

Square Foot Area

D and M sheathing 12.3
Insulation A, coarse fiber 16.1

Insulation B, fine fiber 9.1

Corrugated steel siding 26.8
Drop siding, paper, and sheathing .19

Bevel siding, paper, and sheathing .28

16-inch shingles, paper, and shiplap .17

24-inch shingles, paper, and sheathing .13

Sheathing and paper .31

Wood lath and plaster .17

Wood lath, plaster, and wall paper .10

Metal lath and plaster
Siding with two coats paint, paper, sheathing, wood

.23

lath, and plaster .16

The air infiltration through frame-wall construction, containing building paper or plaster prop-
erly applied, is negligibly small, as found by experiments at the University of Wisconsin.

Wood Shingles. Since the days of the Pilgrim Fathers, American

homes have been covered with wood shingles. In the early days of

our country, these shingles, which were rived from blocks of wood,

were called shakes. These rough-hewn shakes were the same thickness

from end to end. Later, an improvement was made in the shingle by

shaving it with a draw knife. The shaved shakes, or shingles, were

then made thicker at one end, as they are today. Although the hand-

shaved process was slow and expensive, it was an important step

forward and eventually led to the invention of machines for sawing

shingles. From time to time these machines have been changed and im-

proved until we now have the modern shingle machine which manu-

factures the amazing number of 30,000 first-class shingles in a period

of eight hours.

The best woods for making shingles are: western red cedar, redwood,

and cypress. To some extent shingles are made from eastern white ce-

dars, white pine, longleaf pine, and sugar pine. Shingles are graded by

length and thickness. The length is given in inches and the thickness in

the number of butts which, when placed together, will measure 2 inches

when green. Manufactured in three standard lengths, shingles measure

24 inches, 18 inches, and 16 inches. The four standard thicknesses are:

4 butts to 2 inches, 6 butts to 2^ inches, 6 butts to 2 inches, and 6

butts to 2 inches. The best-grade shingles manufactured are strictly
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vertical grain, and are made from wood free from sap and all other

defects, as shown in Fig. 1. These grades include Royals, 4 butts to 2

inches, length 24 inches; Perfection, 5 butts to 2l^ inches, length 18

inches; Eurekas, 5 butts to 2 inches, length 18 inches; XXXXX (5X),

5 butts to 2 inches, length 16 inches; XXX (3X), and all others 6

butts to 2 inches, length 16 inches. Lower grades permit flat grain, sap-

wood, and certain defects above 10 inches from the butts, as shown in

Fig. 2.

ANNUAL RINGS APPEAR

Fig. 1. Best-Grade Shingle Fig. 2. Second-Grade Shingle

Shingles come in bundles so packed that 4 bundles when laid accord-

ing to standard weather exposure will cover 100 square feet of surface.

Standard weather exposures are: 16-inch shingles exposed 5 inches to

the weather, 18-inch shingles exposed 5% inches, and 24-inch shingles

exposed 7^^ inches to the weather. For covering on other exposures, see

Table II. The ordinary shingles come packed in bundles, in random

widths,'^ ranging from 2^^ inches as a minimum to 12 inches or wider.

Shingles known to the trade as dimension shingles are cut to uniform

widths of exactly 4 inches, 5 inches, and 6 inches. These shingles come

packed in convenient paper cartons and are used almost exclusively

for side-wall coverings.

Wood Siding. The only difference between clapboards and com-

mon siding, often called bevel siding, is in the length of the pieces. Bevel

sidings come in lengths of from 6 to 16 feet, while clapboards are only

4 feet long. Sidings are available in widths varying from 4 to 12 inches

and ranging from to % oi 2iXi inch in thickness. The 8-inch, or

wider, bevel siding is often called bungalow or Colonial siding. Table

III will be an aid in estimating quantities required for a new building.

Since siding is exposed to the weather, durability of the wood is an

important factor to consider when selecting siding material. Among the

^Odd sizes considered together are called random sizes, as shingles of ran-

dom widths.
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Table II. Covering Capacity of a Square* of Shingles
FOR Different Exposures

Wbatheb
Exposurk
(Inchbs)

Covering Capacitt in Square Feet
or One Square of Shingles

Required Lbs.
Nails to Lay
100 Sq. Ft.

(Hot-Dipped
Zinc-Coated,
Cut Iron Type)

Estimated No.
Hrs. Carpen-
ter Labor Per

100 Sq. Ft.

Weather
Exposure
(Inches)

24 in.
1

18 in. I 16 in.

Shingles 1 Shingles 1 Shingles 2>id 3Kid
1

Walls

4

1

1

58.0

1

82.0 2.5 4.5 4

83.2 92.4 SVs 2.3 4.0

5 92,4 102.8 m 2.0 3.6 5

1

113.2 2 2}^ 1.9 3.3 &y2

6

1

123.2 Ws 1.7 6

87.6 133.6 1.6 2.7 6H

7 94.5 129.2 m 2 1.5 2.5 7

VA 138.8 m IVs 1.4 2.4

8

Exposure

for

Walls

108.0 148.0 IH 2.3 8

SA 114.6 157.2 lA iVs 2.1 sy2

9 121.5 2.0 9

128,1 m 1.9

10 135,0 Ws 1.8 10

lOH 141.9 m 1.7

11 148.2 1.6 11

IIH 155.1
1 .. 1

1.5 IIH
Four bundles of standard-^ze shingles.

most durable woods for this purpose are cypress, cedar, and redwood.

In addition to the durability of the wood, paint-holding qualities must

also be considered. Siding, as well as other wood used for finish work,

should be kiln dried to the correct moisture content, and kept dry on

the job until the building is completed and prime painted.

Early in our Colonial history, clapboard, or bevel siding, came

into use and is still used extensively by builders and contractors. In the

illustration. Fig. 3, a section of bevel siding, or clapboard, is shown.

Colonial carpenters, using hand tools, frequently beaded their bevel

siding. This beading added greatly to the softness and refinement of

the shadow lines in wood side walls where it was applied. Beaded-bevel
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Table III. Size op Vabious SmiNO and the Percentage to Add to the
Surface Area When Figuring Quantities

Ttph or Siding
Size in

Inches
Lap in

Inches
Percentage
TO AoDf

1x4 H 45
1x5 Vs 38

Bevel siding 1x6
1x8

1

VA
33
33

1x10 29
1x12 VA 23

1x4 shiplap 28

Rustic and Drop *1x5
1x6

shiplap
shiplap

21
19

1x8 shiplap 16

1x4 D and M 23

Rustic and drop *1x5 D and M 18
1x6 D and M 16
1x8 D and M 14

•Unusual sizes.

fAn additional 3 to 5 per cent should be allowed for cutting and fitting around openings and un-
der the eaves

siding is illustrated in Fig. 4. Rabbeted^bevel siding is a popular and

economical siding pattern which fits tightly against the wall sheath-

ing, An illustration of this type of siding i^hown in Fig. 5. Drop sid-

ing, which is usually thicker than bevel sidihg, makes a strong, tight

wall which in itself is well insulated against wi\^d and cold. For illus-

tration see Fig. 6.

CLAPBOARD OR
BEVEL SIDING

Fig. 3. Lapped
Siding Thicker
on One Edge

BEADED-BEVEL
SIDING

Fig. 4, Orna-
mental Beaded

Siding

RABBETED-BEVEL
SIDING

Fig. 6. Rabbeted
Tight-Fitting

Siding

DROP\SIDING

Fig. 6. Tongue-
and-Groove
Matched Siding

A type of siding wall adapted to formal architecture is the formal

shiplap siding shown in Fig. 7. Decorative effects may be obtained by

scoring the siding vertically with a grooving tool. The rustic effect

of a real log wall, without the attendant structural difficulties, is pro-
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duced by the log-cabin siding illustrated in Fig. 8. This type of siding

may be applied either horizontally or vertically with equally good

effect. A simple and sturdy wall covering can be made with wide

boards placed vertically and the joints covered with battens of lx2^s,

as shown in Fig. 9. The battens may be molded for added effect. Verti-

cal battens may also be placed behind the joints of wide boards used

as vertical siding, as shown in Fig. 10. This type of construction pro-

vides a double air space in the wall, thereby improving its insulation

value.

Fig. 7. Weather-
boards Rebated
on Opposite

Edges

LOG-CABIN
SIDING

Fig, 8. Siding
Which Gives
Rustic Log-Cabin

Effect

WIDE BOARDS
WITH BATTENS

Fig. 9. Siding
Applied Vorti-
caily with Bat-
tens over Joints

BATTENS BEHIND
WIDE BOARDS

Fig. 10. Another
Method of Ap-
plying Boards

and Battens

Plywood Wall Covering. For building purposes, large panels of

plywood are now available on the market for exterior use. In this

plywood material the various layers of wood are bonded together with

waterproof resin glues. For residential construction the standard sizes

of plywood panels are 4x8 feet, with varying thicknesses. In addition

to increasing the rigidity of a building, another advantage in the use

of these large-sized plywood units is the reduction in labor costs.*

These panels can be applied either horizontally or vertically on a stud

frame wall in which cross pieces must be framed to serve as nailing

strips along the edges of the panels. Plywood panels placed horizontally,

with a detail (A) of the vertical joint treatment, are shown in Fig. 11.

Composition Material for Roof Coverings. The exposed surface of

composition roofing usually is covered with a coating of crushed slate

in various colors. This type of composition material is made of felt

saturated with asphalt. In a similar manner, asphalt shingles are made
and coated with a thin sheet of copper.
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Asphalt roof coverings are available in several different styles, in-

cluding rolls 36 inches wide known as rolled roofing, rolled strips about

15 inches wide with edges of different designs, flat strips about 3 feet

long consisting of 3 or 4 shingles, and individual shingles. Various

thicknesses of the different styles also are available. The individual

Fig. 11. Wall Construction of Plywood Panels Applied Horizontally

shingles, which produce a roof covering of good quality and appearance,

are the most expensive of the composition roof coverings. However, the

most popular style is the flat strip. This covering is laid quickly but

produces a roof with a monotonous appearance. This style of rooflng

is shown in the illustration. Fig. 12. One of the cheapest and most

quickly applied types of composition roofing is the rolled strip illus-

trated in Fig. 13.
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Composition Siding. Wall-covering material composed of felt and

asphalt usually comes in the form of imitation brick, illustrated in

Fig. 14. This material can be obtained in 31-inch rolled strips which

can be divided into two 15V^-inch strips, each 43 feet long; or in flat

strips measuring 14x43 inches. This type of asphalt siding also comes

in brick-siding strips, 4 bricks long, which are laid in courses. This cov-

ering is available in a variety of brick patterns, coated with mineral

granules of different colors.

Asbestos-Cement Shingles. Available in various colors and tex-

tures, the asbestos-cement shingles are rigid and produce a roof cover-

Fig. 12. Application of Asphalt Flat- Fig. 13. Asphalt Rolled-

Strip Shingles Strip Roofing

ing which is fire resistant as well as attractive. The individual shingle

is used chiefly for roof covering, while the strips are used more ex-

tensively for wall covering. Like slate, the asbestos-cement shingle is a

protective covering for a roof. Its water resistance depends to a great

extent upon the asphalt paper placed under the shingles.

Asbestos-Cement Siding. Because of its fire-resistant qualities,

asbestos-cement siding, a rigid wall covering, is gaining in favor with

contractors and builders, especially for remodeling purposes. This sid-

ing, illustrated in Fig. 15, is made in pieces 12 inches wide and 24

inches in length. When made of asbestos fiber and Portland cement,

these pieces may be even more than 24 inches long. A grain is embossed

on the exposed surface to represent wood shingles. This siding

material is available in various colors and designs.

CORNICE TRIM

The exterior finish on a building at the line where the sloping roof

meets the vertical wall is known as the cornice trim; it is the hori-
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zontal projection which finishes the top of the wall of a building where

the wall meets the roof. In addition to its practical value, the cornice

trim may add materially to the architectural beauty of a building.

There are various styles of cornice construction especially for houses

and each style has its own particular advantage or disadvantage. Al-

though more expensive than the narrow cornice, the wide cornice gives

EMBOSSED BRICK-STRIP SIDING CORNER
WIDTH OF ROLL 31" PIECES
LENGTH or ROLL 43 - O"
STRIPS PER ROLL 2
ROLLS PER SQUARE I

APPROXIMATE WEIGHT PER ROLL 1 10 LBS.

THIKBRIK siding STRIPS

Fig. 14. Asphalt Siding of Brick Design
in Roll or Strip Form

24" ^r*

E. H

h

h

I2"SHAKE

Fig. 15. Rigid Asbestos-Cement
Siding

greater protection to the building, not only from rain and snow but

also from the hot summer sun. The wide cornice also provides a means

for fastening gutters that carry away water as it runs off the roof.

In a broad sense, cornices may be divided into three commonly

used styles

—

simple type, open cornice^ and boxed comice. The cornice

trim may be extremely simple in construction or it may be elaborate

and ornamental. However, regardless of the type used, the cornice

should be made to harmonize with the architectural design of the build-

ing. A cornice which requires only a frieze and a simple molding is

shown in Fig. 16. This is a simple type of cornice. There are two other

common types, the open cornice and the boxed comice.
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However, regardless of which type or style of cornice is used, there

are two important factors of construction which must be carefully

observed. (1) The cornice must be tight enough to prevent water from

above finding its way into the cornice and walls of the building. This

protection against rain and snow is accomplished by extending the

shingles no less than 1% inches over the top cornice member and then

making all other members of the cornice overlap so as to shed water.

(2) The cornice must be constructed so that it will be airtight as well

as watertight. Pressure is sometimes built up under the eaves by

Fig. 19. Box-Cornice Return against Build- Fig. 20. Open-Cornice Construction on

ing on Gable End Gable End

wind which causes infiltration of air at this point. To prevent this air

infiltration, the sheathing boards should be extended to the roof boards.

Building paper over the sheathing should be carefully fitted in, and

fastened around, the rafters. Moldings should be nailed into corners

between the frieze and the plancier, and between the fascia and the

shingles. The lower edge of the frieze should be rabbeted to receive the

wall finish of siding or shingles, as shown in Fig. 17.

Gable Trim. The edge of the roof at a gable must receive treat-

ment similar to that at the eaves. The frieze and crown molding of

the simple comice are carried along the roof edge of the gable by miter-

ing them at the corner of the building, as shown in Fig. 19. When

the plancier is in a level position, the box cornice is returned against

the building on the gable end, as illustrated in Fig. 19. The comice
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at the roof line in the gable usually has the same design as at the

eaves. It does not miter with the eaves cornice members but ends on top

of the eaves cornice return.

The gable trim on an open cornice has a verge board, or barge-

board, fastened to the roof boards, the same distance out from the

building as the overhang at the eaves, as shown in Fig. 20. The barge-

board may be supported by brackets from the wall or merely hung from

the roof boards. The bargeboard is placed along the projecting sloping

Fig. 21. Location of Hake Molding on Fig. 22. Layout of Rake Molding
Gable End for Gable End

edge of a gable, and is often elaborately ornamented, usually conceal-

ing or taking the place of a rafter. A lx2-inch piece of finish material

is nailed against the ends of the roof boards, when the molding is

omitted, to give a more finished appearance.

Rake Moldings. A problem arises when a molding resting in one

plane, as a crown or bed molding at the eaves, is mitered at the corners

and extended up the gable, as shown in Fig. 21. One of two methods

may be used in solving this type of problem. (1) The edge of the

molding at the eaves can be tipped forward at the top until the various

members of the molding line up with the members of the molding in

the gable; or (2) a molding with a longer face can be worked out for

the gable whose members will line up with the eaves molding. This is
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known as a rake molding. The development of the cross section of this

rake molding is shown at (7), Fig. 22. A pattern can be developed

as follows:

PROCKDUKE

1. Make a full-size drawing of a cross section of the molding (X). A
simple method for doing tiiis is to cut off a piece of the molding and trace

around this section.

2. Draw a number of horizontal lines through important reference points

of the molding, as 1', 2', 3', etc.

3. Draw the vertical line from 1 to P, intersecting the horizontal lines.

4. Draw a second set of lines from the reference points (!', 2', 3', etc.)

at an angle parallel to the pitch of the roof.

5. Draw the line from A to J, intersecting these lines at right angles.

6. Lay off the distances Aa equal to I'-l
;
Bb equal to 2'-2, and so forth.

7. A curve traced through points or-h-c, and so on, will give the shape of

the rake molding for the gable. From this pattern the molding is developed,

either on the job with molding planes or in the mill on a shaper.

GUHERS

The installation of a wxll-designed drainage system is an important

factor in the construction of any roof. Practical purposes require that

some kind of a gutter must be provided to catch the water which falls

on the roof and runs off at the eaves. The primary purpose of gutters

is to carry the water off as fast as possible to prevent its storage on

the roof. The gutter may be built into the roof or it may be hung

against the cornice. It can be made of wood or metal. Galvanized iron

or copper, or a combination of these two metals, may be used for metal

gutters.

If kept well painted, wooden gutters give good service for a long

time. They have the advantage of holding their shape well, provided

they are correctly placed and cared for properly. Though more ex-

pensive, copper linings in gutters are worth tlie extra oost in the long

run. If these linings are properly placed and are not damaged by

tearing or puncturing, they will last as long as the building on which

they are used. Galvanized sheet metal is cheaper than copper but costs

more in the long run unless it is kept well painted. A good quality of

tin, if kept well painted, will also give good service for gutter lining.

Box Gutter. The concealed, or hox gutter, is built into the roof,

as illustrated in Fig. 23. The chief value of the box gutter lies in its

architectural effect. From a practical viewpoint it is inferior to the
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In box-gutter construction, the cornice must be framed to receive

a square wooden gutter which is pitched so as to drain off the water

quickly. This gutter is built on the job and later lined with either

galvanized iron, tin, or cop-

per to make it watertight.

Roof Gutter. The roof

gutter is a barrier or dam
set up near the bottom of

the roof slope. This type of

gutter usually consists of a

narrow board about 3

inches wide set at right

angles to the roof boards.

The gutter is lined with

metal to make it water-

tight, as shown in Fig. 24.
Attached Metal Gutter

Attached Gutter. This type of gutter is prefabricated and is fas-

tened to the roof at the eaves line. If the attached gutter is of wood, it

can be incorporated in the cornice construction as shown in Fig. 25.

Wood gutters are available

in a variety of designs and

sizes. They are made of

Douglas fir, cedar, cypress,

or white pine. The life of a

wood gutter, according to

some authorities, is con-

siderably longer than that

of certain metals, especially

in areas where smoke and

fumes are present in the at-

mosphere.

Attached metal gutters

are made in two different

designs, the half-round gutter, Fig. 26, or the formed gutter, Fig. 27.

The formed gutter adds to the architectural lines of the cornice, is

attached to the fascia, and has the advantage of taking the place of

the crown molding.
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ROOF COVERING

The main purpose of any type of roof covering is to keep out

moisture such as rain and snow. The roof must also provide protection

against wind and dust. In addition to these features the roof acts as

a cold and heat insulator and, if properly designed, it can add materi-

ally to the architectural beauty of a building.

Many different kinds of roof-covering materials are available

today, including tile, slate, built-up roofing, asphalt impregnated felt

covered with slate, asbestos-cement shingles, and wooden shingles.

However, carpenters are concerned chiefly with the last three named.

The length of life and value of any type of roof covering depends

to a great extent on the way in which it is laid. The best material, if

poorly applied, will give unsatisfactory service and begin to disin-

tegrate in a comparatively short time.

Specifications for a Forty-Year Wood-Shingle Roof. The shingles

should be of the best vertical grain, free from defects, and must not

be more than 5 butts to 2 inches in thickness. All shingles wider than 8

inches should be split before laying. Roof boards can be laid tightly or

openly. Usually the better method is to leave from 1 to 2 inches space

between the roofing boards. Paper is not required except in severe

climates.

Preparation of Shingles. Shingles require room to expand, since

they absorb moisture from rain or snow. Before they are laid, shingles

should be water soaked thoroughly. The soaking causes expansion,

which prevents buckling later, due to the shingles being laid too close

together. If room is not allowed for expansion, buckling results.

Nails. Good rust-resisting nails should be used for shingling. The

best nails for this purpose are hot-dipped, zinc-coated (galvanized).

The next best are cut or copper-bearing nails. If neither of these

types are available then use the best galvanized-wire nails obtainable.

For shingles with a thickness of 5 butts to 2 inches use 3-penny nails,

and for all thicker shingles use 3^- to 4-penny nails.

Laying Shingles. Starting at the eaves, the first course of shingles

should be 2 ply, or double, to cover the joints of the first course. To
prevent any possibility of leakage at the eaves or cornice, a triple

layer in the first course can be used. When laying shingles, allow a
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1^-inch projection over the crown molding and a 1-inch projection

at the gables. Sixteen-inch shingles should be laid with not more than

5 inches to the weather. The exposure of 18-inch shingles may be 6^^

inches to the weather, and the exposure of 24-inch shingles may be 7^
inches to the weather. The slope of the roof should not be less than %
pitch or a unit rise of 6 inches. Where less pitch is used, exposure of the

shingles should be less. All shingles should be spaced at least % of an

inch apart.

Break all joints ll^ inches (sidelap), taking care that no break

comes directly over another break on any three consecutive courses.

For a serviceable roof, breaking the joints is extremely important. This

method of procedure will also cover all nails.

Nails are set 6V2 inches from the butt on 16-inch shingles and 7

inches from the butt on 18-inch shingles. Each shingle must be fas-

tened with two nails. These nails should be set from % to % of an

inch from each edge of the shingle. The head of the nail must not be

driven into the shingle.

Shingling Unobstructed Roof Surfaces. The first essential in shin-

gling a roof is to build a 2-plank scaffold below the edge of the roof. The

distance between the stage of the scaffold and the eaves should be

about waist high to the men who do the shingling. Before beginning

work on laying the shingles, several bundles of shingles should be dis-

tributed along the roof and held in place with a bracket, or by stick-

ing the shingles between the roof boards.

PROCEDURE

1. For the first course, nail each shingle so that it will project at least

1^/4 inches over the eaves molding. Along the outer edges of the roof, nail

the shingles so they will project about 1 inch over the rake of the roof, as

shown in Fig. 28. Double the shingle in the first course with a smaller one,

keeping the b«4tom edge and the gable edge flush with the flrst shingle. Drive

a nail into the butt end of the first shingle laid, and fasten a line to the nail.

2. Following the same procedure, lay another shingle at the other end

of the roof. Double this shingle and drive a nail into the butt end in the same
way as you did the first shingle laid. Then take the line which you fastened

to the first nail, draw it taut and fasten it to the second nail. If the roof is

long, it will be necessary to support the line by nailing shingles, with the

correct overhang, at several points between the two nails placed first. This

line will serve as a guide to keep the lower edge of the shingles in a straight

line.

8, Continue to lay and nail the first row or course of shingles along the
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entire length of the roof. The nails on the first course should be set about

3 inches up from the edge of the butts.

4. Double this first course by laying and nailing a second row of shingles,

breaking joints with about IVi inches sidelap. In this course the nails must

be set up from the edge of the butts 6% inches, so they will be covered by the

next course of shingles. When doubling a course of shingles, the second

course must align with the first layer at the lower edge, as shown in the

illustration, Fig. 28.

5. Take enough pieces of straight 1x6 boards for the entire length of the

roof. Fasten the boards with shingle nails so that the top edge will be 6

inches—or the desired exposure—from the lower edge of the butts of the

first course. It is advisable to make the measurement on both ends of the

roof, then after sighting the straightedge, fasten it along middle with
nails. Some carpenters, instead of using boards, prefer to use a chalk line.

However, the chalk-line method is slower.

6,

Begin the second course of shingles by nailing the outside shingles

at the rake first. Then take an armful of shingles, select and lay them in place
against the straightedge of the board for the entire length of the roof. Joints

must be broken with at least 1^/2 inches sidelap. Two men can work to ad-

vantage if one man distributes and lays the shingles while the other man
does the nailing. The nailing is done with a shingle hatchet. The sharp edge
of the hatchet provides a handy tool for splitting and shaving of the shingles

when fitting them.
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7. After a few courses have been laid, the work of shingling gets beyond
the reach of the men when standing on the scaffold. This makes it necessary

for a footlock to be fastened to the roof. A simple footlock can be made by
nailing shingles, 6 inches wide, on one side of a 2x4. The shingles should be
spaced 6 feet apart with the butts extending above the 2x4. Then the 2x4 is

placed on the roof with the shingles on the underside and butt end project-

ing upward. Four shingle nails through each of the butts ^2 inch from the

ends of the shingles will hold the footlock securely to the roof, providing

reasonable safety for the workmen. A footlock is shown in Fig. 28.

8, An occasional check should be made of the distance from either the

ridge or the eaves to keep the courses parallel with the roof lines. When
within four or five feet from the ridge, the remaining space should be checked

so that the courses will come out with the correct exposure; at least, the ex-

posures should appear relatively uniform after the ridge boards have been

nailed into place.

When 16-incli shingles are laid with a 5-inch exposure, the cover-

age is divided as shown in Fig. 28. Breaking the joints for three suc-

cessive courses will insure a tight roof.

Ridge Finish. Some provision must be made for a satisfactory

finish at the ridge line where the two slopes of the roof meet. A ridge-

line finish is necessary not only to make the roof watertight but also

for the sake of appearance. There are several different ways in which

the ridge line can be finished. The simplest of these is shown in Fig. 29.

Here, two boards (1x4) are shown nailed together and then nailed

down over the ridge. A more elaborate ridge finish is made by using

various types of metal similar to that shown in Fig. 30.

The Boston type of shingle ridge is more in keeping with the ma-

terials used in covering the roof. Therefore, this type produces a more

artistic finish, as shown in Fig. 31. In making this type of ridge it is

advisable to nail a straightedge to each side of the roof slope with the

proper shingle exposure. A piece of heavy building paper is cut and
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laid over the ridge and shingles are fitted and nailed as illustrated, lap-

ping them alternately.

Hip Finish. On a hip roof, since two slopes meet, the hips require

treatment similar to the ridge of the roof. Two boards, as shown in

Fig. 29, or a metal finish, as shown in Fig. 30, can be used; or a Bos-

ton-type hip can be made, as illustrated in Fig. 32. The method of

shingling the Boston hip is the same as that used for the Boston-type

ridge shown in Fig. 31.

Another method of finishing a hip is to miter the shingles; that

is, to fit them together tightly, then cement and nail the shingles in

Fig. 31. Boston-Type Shingle Ridge Fig. 32. Boston-Type Shingled
with Shingles Lapped Alternately Hip Ridge

place. This type of hip does not require any other form of covering,

but shingle-tin flashing must be used between courses.

Valley Finish. The valleys are the weakest points of any roof and

the source of most of the trouble caused by leaks. Therefore, the proper

laying of the roof covering at the valley is a matter of great impor-

tance. The ridges and the hips form outstanding angles in the roof sur-

faces which will shed water naturally, but the valleys form depressions

toward which large quantities of water are drained and in which snow

will lodge and ice will form, resulting in the damming up of the roof

water when the snow and ice melt. This dammed-up water will find

its way through weak points in the roof covering unless this covering

is put on with the greatest care and is properly flashed at the valleys.

In finishing a roof, either of two types of valleys—the open or the
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closed—^may be used. The open valley is by far the more practical be-

cause it allows the water to run off the roof more freely, and since the

shingles are exposed to the air, they dry more quickly. However, the
valleys are sometimes closed in order to obtain certain architectural

effects.

(C)

Fig. 33. (i4) Shingling and Flashing of Open Valley; {B) Layout for Finding Unit Length
of Common Rafter; (C) Layout for Finding Angle of Cut for Shingle to Fit in Valley;

{D) Pattern Applied to Shingles for Cutting

Open Valley. A metal flashing is required in an open valley. The

flashing may be of galvanized iron, copper, or zinc about 20 inches

wide with a splash rib or ridge in the center and a slight crimp on the

edges, as shown at (A), Fig. 33. Before placing the metal flashing in

the valley, a careful check should be made to make sure that no nail

heads project above the roof boards. Serving as a cushion, a piece of

red resin paper under the flashing will increase the length of its life.

The flashing should be held in place at the lower end by a few nails

driven near its outer edge, and should extend beyond the roof boards

at the eaves the same distance as the shingles.
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Wide shingles are the best to use for the hip and valley shingles.

Therefore, when opening a bundle of shingles, a good practice to fol-

low is to lay aside the wider shingles for use at the hips and valleys.

When preparing shingles for the hips and valleys, time can be saved by

cutting several shingles at one time. This can be done by tacking four

or five of the wide shingles together with the butts and one edge flush.

Then, with the correct angle laid out, the entire bunch can be cut at the

same time.

Different methods may be used to determine the proper angle at

which to cut shingles so they will fit at the valley and hips. A common
j)ractice is to make a pattern by using a framing square and a board

with a straight edge. A 1x6 board

about 4 feet long is suitable for this

purpose. Place the square on the

board, as shown at (B), Fig. 33,

with the body, or blade, of the

square to the right and the heel

pointing away from you (the work-

man). Take the figure indicating

the unit length of the common
rafter on the body of the square and

the figure 12 on the tongue, as shown at (C)
,
Fig. 33. Adjust the square

so that a straight line drawn through these two points will coincide with

the straight edge of the board. Then the edge of the board will form the

hypotenuse of a right triangle with the square. A line drawn along the

outer edge of the tongue of the square will give the correct angle for

cutting the shingles. Lay the shingles with the butt end flush with

the straight edge of the board, as shown at (D), Fig. 33, and cut ac-

cording to the pattern. Make sure your pattern is correct before cutting

the shingles. If you do not understand why you follow the foregoing

procedure when finding the cut for the shingles to fit at the valley,

turn back to Chapter IV, Figs. 7, 22, and 23. This will help you to

visualize the position of the various roof members and the relation of

the angles of the roof slopes.

EXAMPLE

To find the angle of the shingle cut to fit on the hip or valley of a

roof having an 8-inch unit rise.

Fig. 34. Flashing in Closed Valley
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PROCEDURE

1. Find the unit length of the common rafter, as shown at (B), Fig. 33,

by taking 12 inches, the unit run, on the body of the square and 8 inches, the

unit rise, on the tongue. The bridge measure or unit length of the common
rafter will be 14.42 inches.

2. Then take 14.42, the unit length of the common rafter, on the body
of the square, as shown at (C), Fig. 33, and 12 on the tongue.

3. Draw a line along the tongue of the square. This will give the angle

for the cut of the valley or hip shingles.

Care must be taken in nailing the shingles at the valley: (1) to

avoid splitting the shingles; and (2) to prevent the nails from passing

through the flashing and puncturing it. Puncturing of the flashing may
result in valley leaks. When shingling a roof with a valley, always be-

gin at the valley and work out on the roof, away from the valley line.

Using this method will insure a better fit of the shingles along the

valley.

Closed Valley. In the closed valley, no metal is exposed because

it is covered entirely by the shingles, as shown in Fig. 34. The sheet-

metal flashing is cut into small

sheets measuring about 8x10 inches.

These sheets are laid in place in

each course as the shingles are laid.

First, a course of shingles is laid at

the eaves, then the first metal sheet

is placed on top of this course. The

second course of shingles at the

eaves is placed over the first course,

making a double course at the eaves

and completely covering the sheet

metal. Then the second course of

sheet metal is laid over the shingles

in such a position that the metal

will be covered by the next course of shingles. After the third course of

shingles is laid, the following courses of sheet metal and shingles are

laid alternately. In this way the entire length of the valley is covered

by the metal sheets.

Flashing around Dormers and Chimneys* When shingling against

a wall or vertical projection, such as dormer windows or chimneys, the

Fig. 36. Flashing around Dormer Windows
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flashing must be worked in with each course of shingles to prevent leak-

age behind the courses.

Dormer Flashing, On some dormers an apron at the bottom and a

valley on the roof, as well as side flashing, are required. The metal

apron flashing on the dormer, as shown at A, Fig. 35, is placed after

the shingle course shown at 1, Fig. 35, has been laid. This is followed by

laying shingle course 2 and the flashing or shingle tin B against the

wall. Shingle tins measure about 5x7 inches in size and should be bent

at right angles so as to fit snugly against the dormer wall and the roof.

Fig. 36. Flashing and Counterflashing around Chimneys

Shingle course 3 is then laid and shingle tin C placed on top of it. In

this way each shingle tin is covered by a shingle course. This will cause

the water to run down on top of the shingle course below.

After shingle course 8 has been laid, the valley flashing for the

roof is fastened in position and the shingling is continued in the same

way as for any ordinary roof valley.

On the dormer side wall, the wood covering will overlap the wall

flashing. However, to insure drying out, the wood covering of the

dormer should be cut short enough so that about % of an inch of the

metal flashing will be exposed where the dormer wall meets the roof.

Chimney Flashing, The same order of procedure is used for chim-

ney flashing as for the dormer windows. To prevent water from get-

ting in back of the side flashing on a chimney, counterflashing must
be applied, as shown at detail (A), Fig. 36. This counterflashing ex-
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tends into the mortar joints and is held in place with shingle nails and

pointed up with cement mortar.

Hand-Split Shakes. An interesting and rather artistic roof cover-

ing can be made by using hand-split shakes or shingles. These shingles

are hand split with a resawn back giving them the necessary taper. A
variety of lengths are available ranging from 18 inches to 37 inches

in length and a butt thickness ranging from % inch to 1 inch. Hand-
split shakes also come in a great many different colors to match most

any color shade desired.

Fig. 37. Applying Hand-Split Shakes on
a Roof for Artistic Effect

Fig. 38. Shingling a Valley with
Hand-Split Shakes

The application of hand-split shakes varies somewhat from that

of ordinary shingles. A layer of heavy building paper is laid between

successive shingle courses, as shown in Fig. 37. The rounding valley

effect can be obtained with a wood strip or saddle, as shown in Fig.

38. The Boston-type hip, illustrated in Fig. 32, is often used, although

the hips can be mitered.

Thatched Roof. A type of roof shown in Fig. 39 has gained a

certain amount of popularity throughout the country in recent years.

This roof is an attempt to obtain with wood shingles something of

the appearance of the thatched-roof cottages to be seen in Europe.

In the best examples of this type of roof, the entire roof surface is

slightly curved so that it is about 6 inches higher at the center of each

slope than it would be if the slope were straight. The framing for a
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the place of roof boarding, are placed on top of the rafters and at

right angles to them. These 1x4 shingling strips are placed with open

spaces between them. Shingle strips or lath are laid horizontally on

rafters and vertically on gable hip and valley. At the curved eaves,

valleys, and gables, 1x2 strips are used. The shingles are placed on top

of the strips. Special shingles are used with the lower edges or butts

cut to curve so as to produce wavy horizontal lines on the roof sur-

faces. The verge board has less slope than the rafters and the lookouts

decrease in projection as they approach the eaves. On account of the

curved eaves, valleys, hips, and gable finish, the wood shingles must be

Fig. 41. Section through a Valley and Hip of a Thatched Roof

soaked or steamed to make them flexible enough so they can be bent *

to these curves. Shingles already bent to the proper curves are now on

the market. A typical section through the valley and hip is illustrated

in Fig. 41. The gable ends and eaves are finished in a similar manner.

Applying Asphalt Shingles. Shingles are not always made of

wood, and different types require the use of different methods when

laying them. There are on the market today various kinds of shingles

vrhich have certain advantages over wood. Among these are the asphalt

shingles, a distinctly American product of the twentieth century. These

are manufactured from asphalt-saturated and coated felt in which is

embedded a permanent mineral surfacing of crushed slate or flint. In

some cases the exposed surface is covered with a coating of powdered

slate. Similar asphalt shingles, coated with a thin sheet of copper,

also are manufactured. Because they eliminate much of the danger

from fire, asphalt shingles have the advantage of saving on the cost of

insurance. Since they can be laid over sheathing or old shingles there is

also a saving in cost of labor.

Asphalt shingles are sometimes cut into strips of from two to four
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shingles in a strip, making them easy to lay. The strips measure 3

feet in length and from 10 to 13^ inches in width. Sometimes the

shingles are cut into individual units of 9x12 inches and 12x16 inches.

The strip shingles are cut at the butts in slots and other patterns to

simulate individual units and come in a variety of shapes ranging from

diamond to hexagonal designs. They can be made to order both in

shape and color, and give a roof a pleasing appearance. When framing

a roof for asphalt shingles, the pitch does not need to be as great as

that required for a roof framed for wood shingles.

A starter strip, as shown in Fig. 12, of the same material as the

shingles should be laid along the edge of the eaves when applying

asphalt shingles. The first course of shingles should then be laid over

the starter strip. Asphalt shingles in individual units are all of the same

width, and should be laid so that in each successive course the joints

come exactly in the middle of a shingle in the preceding or lower course.

This is accomplished by cutting a shingle into two parts lengthwise at

the middle with a pair of tin snips. One half of the shingle is then used

as a starter shingle along the rake of the roof for the second course.

A half shingle is used also as a starter shingle for each alternate course

following the second. A carpenter’s chalk line is usually snapped to

give the proper guide for keeping the shingles in a straight line.

Nail holes in wood shingles will close during a rain
;
but this is not

true of holes in asphalt shingles, and special care must be taken not

to injure the material of the shingles in any way. Hot weather softens

asphalt and the surface of asphalt shingles is liable to be damaged by

the toes of the workmen’s shoes. This damage can be avoided by the

use of adjustable roof brackets and a flat plank for the shinglers to

stand on while working. Roof brackets, available for supporting foot-

locks, are of two types, as shown in Fig. 42. The use of^either type will

simplify the problem of supports for footlocks. These brackets should

be held in place by nails driven through the upper part of the shingles

so they will be covered by the next course of shingles. After the brackets

have been removed, the nails should be left in the roof. When roof

brackets are not available, supports for a 2x4 footlock can be made

from wires fastened around the nails. Low-pitched roofs require no

footlock, since the surface of asphalt shingles provides friction enough

for the workmen to be able to proceed without danger from slipping.
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Applying Asbestos-Cement Shingles. Siijce ancient times the ex-

traordinary and varied qualities of asbestos have been known to men.

However, it is only within comparatively recent years that this material

has been utilized as a roof covering. Since the beginning of the twen-

tieth century there has been a constantly increasing demand for asphalt-

cement shingles for roofing purposes. Neither wood nor asphalt shingles

provide a permanent roof covering since both these materials are

perishable and a roof shingled with cither of them will eventually

Fig. 42. Two Types of Footlock or Roof Scaffold Brackets for Asphalt,

Asphalt-Cement, or Slate Shingling

deteriorate. On tlie other hand, composition shingles made of asbestos

and Portland cement make a roof covering which will last more than

a lifetime. This material is incombustible and does not deteriorate

through decay. Therefore, if asbestos-cement shingles are manufac-

tured without flaws, and are properly laid, they will last as long as

the structure which they cover.

The original cost of asbestos-cement shingles is greater than that

of either wood or asphalt shingles; but the longer life and other su-

perior qualities of asbestos shingles make them cheaper in the long run.

On cheaply constructed buildings, asbestos shingles are not commonly

used. However, their more durable qualities fully justify their use as

a roof covering on the best and most permanent structures, regardless

of the greater original cost.

Individual asbestos-cement shingles are rigid and, like slate

shingles, are laid over a heavy slater’s felt which must be well lapped
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at the joints. The starter strip should extend over the eaves at least

1^/2 inches. Adjustable roof brackets, Fig. 42, for supporting footlock

planks provide a suitable scaffold for workmen to stand on while fitting

and nailing the shingles in place. The scaffold also provides a place

for storing material used on the job. If at all possible, while still in

packages, asbestos shingles should be kept in a dry basement and only

enough removed each morning for one day’s work. This precaution is

necessary to protect the shingles against undue moisture, which causes

discoloration and blooming.

A guillotine cutter designed for the purpose is used for cutting the

shingles, or a piece of 3x3xl2-inch angle iron fastened to a wood base

can also be used for cutting. Before beginning the cutting process, the

standing edge of the angle iron should be ground sharp, then the shin-

gles can be laid over this sharp edge and cut by a blow with a hammer.

Asbestos-cement shingles may also be cut by scoring with a sharp tool

such as a hatchet or chisel, then bending the shingle over a piece of

board along the scored line where it is cut.

Work is begun after a chalk line has been snapped on the roof

boards to serve as a guide for keeping the shingles in a straight line.

The shingle courses are then laid along the chalk line. Nails should

never be driven down tightly against an asbestos shingle because each

shingle requires a certain amount of space for freedom of movement

caused by changing weather conditions. The shingles will break if

crowded together too tightly.

PLACING DOOR AND WINDOW FRAMES

Door and window frames are assembled at the factory or mill where

they are manufactured. They are then brought to the job ready for

placing in the rough openings provided for them, or they may be pur-

chased knocked down (K.D.), in which case the carpenter on the job

must assemble them before putting them in place. A carpenter of to-

day seldom is called upon to make the frames on the job. This prac-

tice was discontinued after sash and door factories, or mills, became

common.

After the walls have been framed and sheathed, the frames for the

doors and windows are put in place before the exterior wall finish is

applied. The rough openings should be of the correct size and ready
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the construction in general is the same for all of them. A typical door

frame for both wooden and masonry construction is shown in Fig. 43.

The jambs, head, and side are rabbeted ^ inch to receive the door.

The outside doors of residences swing inward. Therefore, the rabbet

must be on the inside. The outside doors of most public buildings must

swing outward as a safety measure.

The jambs and casings of doors are usually made of durable soft

woods. The sills of the better frames are made of white oak to with-

stand wear. Where durability is especially desirable, cut stone or con-

crete also is frcQuently used for door sills.

Setting Door Frames. Before setting a door frame, it should be

squared and braced. The bracing is important if the frame is to be

handled a great deal before setting. However, if the frame is set without

preliminary moving, the bracing is not necessary. Proceed with the

placing of frames as follows:

PROCEDURE

1

,

As soon as the door frames are delivered to a job, they should be
treated with a coat of priming paint. Not only does paint protect the wood,

but paint also helps to hold the

frames in shape until the carpenter

is ready to set them in place in the

rough openings previously prepared
for them.

2, Before placing a frame in

the rough opening, check the vari-

ous dimensions of the frame and
compare them with the correspond-

ing dimensions of the rough open-

ing. This procedure will insure the

fit of the frame when you are ready
to set in place.

3, Place the frame on a pair of
sawhorses and cut off that part of

the sill which projects beyond the side of the casings, as shown in Fig. 44. Also

trim the side jambs if they extend more than % of an inch beyond the head

jambs and door sill.

4. Tack a strip of heavy building paper 10 or 12 inches wide against

the sheathing around the rough wall opening, as shown in Fig. 45.

5. After placing the frame in the rough opening, brace the frame to

prevent its falling out while you are adjusting it.

6. The door sill must be level. After the frame is set in place, adjust it

by using wedge-shaped blocks at each side and the bottom, shown in Fig. 46.

The tip of the sill on inside must be flush with line of finished floor.

Fig. 44. Diagram Shows Window Frame
Resting on Sawhorses
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7, The frame should be adjusted at the bottom and end so the spacing
between the frame and the rough opening is the same on both sides. Drive a
nail through the casing into the wall at the bottom on each side to hold the

frame in place. When fastening a frame in position, never drive any of the

nails completely into the wood until all nails have been placed and a final

check has been made to determine if any readjustment is necessary.

<5. Check both sides of the frame by placing the level against the inside

edge of the casing, as shown in Fig. 47. This test will show whether or not
the frame is plumb. Then hold the frame in position by driving a nail

through the casing near the top on each side. Frames, or any other exterior

finish, should be fastened with small-headed nails, such as casing or finishing

WITH BUILDING
»APER AFTER FRAME

IS SET

Fig. 45. Building Paper Fig. 46. Wedge-Shaped
Tacked around the Wall Blocks Used to Level Door

Opening Sill

Fig. 47. Plumbing Sides of

Door Frame with the Car-
penter’s Level

nails, set below the surface of the wood. If available, the galvanized casing

nail is ideal for this purpose. Next in order of choice is the coated casing or

finishing nail. Weather has a drawing effect upon exposed boards. There-

fore, it is advisable to use longer nails for exposed boards than is customarily

used for holding boards. Frames, with casings l^s-inch thick, can be held

in place most satisfactorily with 16-penny (16d) nails, spaced 16 inches on
center, % inch in from the outer edge.

9, After fastening a frame at the top, check it again to make sure the

sides are plumb and the sill and head jamb are level. Such a check will also

reveal any error in the manufacture of the frame, such as being out of proper
proportion at either top, bottom, or sides. When the sides are plumb and the

top and bottom are level, then all the four comers of the frame will be square,

10, Finally, fasten the frame securely with nails placed % of an inch in

from the outer edge of the casing and spaced about 16 inches apart. Then
set all nails with the nail set.
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When nailing any trim, whether outside or inside, the nails should

never be driven so far that the hammer will touch the surface of the

wood. To prevent marring the finished surface of the wood, the final

drive and setting of the nails should always be done with a nail set.

Window Frames. The two general classifications of windows for

residences are: (1) the double-hung sash which moves up and down,

balanced by weights or springs on each side; and (2) the casement

sash which is hinged at the side. Casement-sash windows can be hung

so they will swing inward, or they can be hung so they will swing out-

ward.

Double-Hung Frames. The construction of the double-hung window

frame is shown in Fig. 48. The jambs are % of an inch in thickness.

They have a parting stop to separate the top from the bottom sash and

also a blind stop which produces a groove in the frame in which the

window slides. The outside casings are of the same width and thickness

as those of the door and casement frames. The joints on ordinary con-

struction are butt joints. On the belter-built frames, tongue-and-

groove joints are used. Some of the better frames have the blind stop

wide enough to reach the studs on the side of the rough opening. The

frame is strengthened by this wide blind stop, which also helps to

prevent infiltration of air around the window.

Windows in pairs, triples, or quads are separated by mullions

which are of a box construction on the double-hung windows. The

weights which balance the windows are suspended in these mullion

boxes.

The construction of the double-hung window frame for masonry

walls is shown in Fig. 49. This construction is slightly different from

that in wooden walls. The outside casing is replaced with a brick mold,

and a box is provided for the sash, or window weights on each side

jamb the same as at the mullion. Provision must also be made for the

jamb and stool extensions or plaster returns on the inside because of

the greater thickness of the walls.

Window frames for a brick veneer construction have a wide blind

stop, wide enough to fasten the frame against the sheathing around the

rough opening. A brick mold on the blind stop is used instead of a

casing, the same as for solid masonry.

Casement-Sash Frame. The construction and thickness of materials
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Fig. 49. Double-Hung Window Frame for Masonry Walls

of the casement-sash frame is similar to that of an outside door frame

with rabbeted jambs.

Setting Window Frames. Similar methods are used in setting win-

dow frames as are used for setting door frames. When the window
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frames first arrive on the job from the factory, they should be treated

to a coat of priming paint. When the paint is dry, the frame should

be placed in position and braced, then to set the frames, proceed as

follows:

PROCEDURE

1.

Check the dimensions of the window frame with the corresponding
dimensions of the rough opening. A space of at least 1/2 inch must be left on

Fig. 50. Setting and Plumbing Window Fig. 61. Plumbing Sides of Window Frame
Frame with Straightedge and Level with the Level

each side of the frame between the casement side jamb and the stud of the

rough opening, to make room for adjusting the frame. For double-hung win-

dows, this space must be 2% inches in width to allow for free movement of

the sash weights.

2, Place the frame, casing up, on a pair of sawhorses or on the floor.

Trim the ends of the sill flush with the outside of the casing. Turn the frame
over, with the casings down, and trim the ends of the side jambs to within %
of an inch from the sill and head jamb, just the same as when preparing a

door frame, as shown in Fig. 44.

3. Tack a 10- or 12-inch strip of heavy building paper over the sheathing

around the rough wall opening in the same way as for a door frame, as shown
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in Fig. 45. Omit the paper strip under the window frame until after the

frame has been set.

4. The exact height between the head jamb and the rough floor can be

determined by using a story pole, or rod, or a vertical layout pole. The story

rod is also used to make sure all windows are the same height and are placed

according to the drawings.

5. Set the frame in the rough opening and hold it in place by tacking

one end of a temporary brace to the side of the jamb near the top. The
other end of the brace should then be tacked to a block of wood nailed to the

floor for that purpose.

6. Place wedge-shaped blocks under the sill and adjust the frame to the

correct height indicated on the story pole; at the same time use blocks to

level the sill. Remember to keep the same spacing (2%") between the jamb
and the rough opening on each side of the frame, as shown in Fig. 50.

The leveling of the sill must be accomplished by placing blocks at points

near the outside jambs. On narrow windows, the sill can usually be relied

upon to be straight, but the center will usually sag on windows that are in

pairs, triples, or quads. A straightedge for leveling is necessary to prevent

sagging.

?. The frame can be held in position by nails placed near the bottom on
each side. The nails should be driven through the casing and into the sheath-

ing. Block the window along the center until the sill is perfectly straight

and level.

8. Plumb both side jambs by testing them with a carpentePs level. To
hold the frame in position, drive nails through the side casing into the sheath-

ing near the top of the window, as shown in Pig. 51,

9. Then check the entire frame again with a carpentePs level to make
sure all sides of the window are plumb, and the sill straight and level.

10,

When you are certain the frame is plumb, nail it securely in place

against the wall, using 16-penny (16d) nails. Space the nails 16 inches apart,

on center (O.C.), and % of an inch from the outside edge of the casings.

Use a nail set for a final setting of the nails. Lastly, apply a strip of heavy
building paper under the sill and into the groove of the sill.

WATER TABLE

The first part of the outside finish of a wooden structure which

meets the eye is the water table. It is usually composed of a projecting

horizontal board at the bottom of the building where the masonry

foimdation wall stops and the wooden framework begins. It is called

the water table because its purpose is to protect the foundation by

throwing rain water away from the wall. Without this sloping protect-

ing board the foundation would be damaged by water running down

the sides of the building directly into the masonry. Therefore, an im-

portant member of any wooden structure is the water table which must
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be constructed with great care so that rain water will be directed

away from the top of the foundation wall. In protecting the founda-

tion wall from damage by water, the wood construction on top of the

wall also is protected by the water table. There are several different

methods of constructing the water table. Some of these methods are

described and illustrated in the following paragraphs.

Since the outside wall covering begins at the water table, it must

be constructed so as to receive the outside covering material. To
prevent air infiltration, the water table also should cover and seal the

joint where the masonry foundation and the wood construction meet.

SHINGLES, SIDING^

SHEATHING
I X 2

BEVELED
DRIP STRIP-
1X8 BOARD'
-^SILL

I^OUNDATION

SHEATHING

SILL

FOUNDATION

Fig, 52. Beveled Strip Used Fig. 63. Water Table with Fig. 54. Water Table with
on Shingled Wall to Cover Beveled Drip Strip on Siding a Regular Drip Cap on

Joint Wall Siding Wall

A slightly beveled lx2-inch drip strip nailed over this joint makes a

simple form of watershed at the foundation, as shown in Fig. 52.

This method is usually employed when shingles form the side-wall

covering.

When common siding or clapboards are used, it is advisable to

build a water table with a lx8-inch board. This board should be

beveled on top to give pitch to the drip strip, as shown in Fig. 53.

The back of the lx2-inch drip strip is beveled to fit against the wall.

A i/^xl-inch strip under the first piece of bevel siding will give this

piece of siding the same pitch as all of the others. However, this type

of construction requires considerable labor, and is used only when

the regular drip cap shown in Fig. 54 cannot be obtained. The little

ledge on top of the regular drip cap will give the siding the necessary

pitch and will also help to keep out water.
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CORNER BOARDS

At the corners of the building the wall covering, whether shingles

or siding, can be treated in one of several ways. The siding or shingles

can be beveled and fitted together. The shingles can be lapped alter-

nately, the siding can be butted and covered with metal caps, or a

corner board can be applied and the siding or shingles butted against

this board.

A corner board is made up of two pieces of IVs-inch stock, one

piece 4 inches wide and the other 3 inches, if a butt joint is used, as

Fig. 65. Corner Boards Butted and Fig. 66. Corner Board with Quarter-

Fitted on Water Table Round Finish

shown in Fig. 55. When a quarter-round mold is used, then both

boards are 4 inches wide, as shown in Fig. 56, or the width of the

boards may vary according to the taste of the designer.

When butted, the corner boards usually are cut to the correct

length and fitted onto the water table, if there is one. The two comer

boards then arc nailed together before being nailed to the corner of

the building. This procedure insures a good tight joint. When a quarter

round is used, each board is fitted and nailed into position. The

quarter round is then fitted tightly into place and nailed.

A strip of building paper should be tacked over the corner before

placing the corner board in position for nailing. To avoid a rounding

comer on the paper, fold it lengthwise and crease it along the middle

before applying it to the comer of the building.
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It is not necessary to have comer boards when the walls of the

building are covered with shingles. The shingles can be brought

together at the corner in the same way as for a Boston hip roof, as

shown in Fig. 32.

BELT COURSES

To protect the lower part of the walls of a building or for deco-

rative purposes, it is often desirable to arrange a horizontal projecting

band, or course, which slightly overhangs the lower part of the wall.

This is called the belt course and usually is placed at, or near, the

Fig. 67. A Molded Belt Course Separating

Shingles and Siding

Fig. 68. Belt Course with
Metal Flashing

second-floor level; or it may be placed across the gable end of a

building at the level of the eaves. Belt courses are required when

different kinds of wall-covering material are used; that is, the lower

part of the building may be covered with one kind of material and

the upper part may be covered with another kind of material. For

example, the lower part of the building may be covered with drop

siding, while the upper part may be covered with bevel siding or

shingles. In such cases, a molded belt course is placed on the wall

where the different materials or covering meet. A belt course is formed

by placing blocks or brackets at intervals against the face of the

outside boarding. The blocks are cut to the shape required to support

this piece of molding. This arrangement is shown in Fig. 57. Here

the shingles come down over the belt course and the furring supports
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the finish and provides nailing surface for the first course of shingles.

A similar belt course may be placed on a building with any other

kind of wall covering, the principle being the same in every case, and

the purpose always is to form a projecting ridge from which the water

will run off or drip without injury to the wall surface below.

In some instances the wall covering is not brought out over the

top of the belt course, but ends immediately above it. In such cases

care must be taken to see that the top of the course is well finished

with galvanized iron or copper so that the water cannot get through

the wall around it. The best method to use in this type of finishing

is to cover the entire top of the belt course with the flashing and to

run it up onto the vertical wall 4 or 5 inches with counter flashing

over it. Since the wall covering breaks at this point, the use of the

metal strip or flashing, as shown in Fig. 58, is advisable to prevent

water infiltration. The belt course is constructed similar to that of the

water table with a drip cap to divert the water away from the wall.

WALL COVERING

The walls of a frame building may be covered with many different

types and kinds of materials which may be applied in a great variety

of forms. Among the masonry coverings are brick veneer, stone veneer,

and stucco. The composition materials include asphalt shingles and

papers, also rigid asbestos-cement shingles and siding. Even though

the application of composition materials is the work of the carpenter,

he is more concerned with the various forms of wood coverings

—

siding and shingles—which have been in use for centuries, and a third

type, plywood, which has been introduced in recent years.

The application of side-wall covering must wait until the window

and door frames are set and the necessary trim has been placed. The

trim includes cornices, water table, belt courses, and corner boards.

Regardless of the kind of materials used in side-wall covering, there

are two important factors which must be given careful consideration:

(1) proper application of a good building paper over the wall sheath-

ing; and (2) flashing with metal or similar material over openings,

such as water tables and belt courses. A competent builder will never

neglect these two important features of building construction.

Side-Wall Shingling. Shingles are used extensively for side-wall
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covering. They have a long life, have considerable insulation value,

and require little upkeep. Though the original cost of shingles is

greater than siding, there is a saving on paint. Other advantages are

in the appearance of the work, the variety of effects which may be

obtained, and also in the fact that the shingles in bundles may be

dipped in stain before applying.

The specifications for side-wall shingles are similar to those of

roof shingles previously explained. However, a greater variety of

design has been developed for side-wall covering and as a rule the

amount of exposure is greater than for roof covering. (See Fig. 61.)

Fig. 59. Staggered Method of Fig. 60. Intere.sting Pattern
Side-Wall Shingling for Side-Wall Shingling

The customary method used in laying shingles on the side wall is

in straight courses. The monotony of the straight course lines can be

overcome by staggering the shingles; that is, raising alternate shingles

from y2 to 1 inch, as illustrated in Fig. 59. To add variety, another

method used is that of alternating narrow and wide exposures.

An unusual wall pattern, suited only to certain types of archi-

tecture, can be developed by cutting two shingles at an angle and

using these with one square-edged shingle, as shown in Fig. 60.

Laying the shingles in a double course, as shown in Fig. 61, in-

creases insulation, and it is claimed that this method lessens the cost

of covering a wall. The deep-shadow line secured in this way also

adds much to the appearance of the house. Hand-split shakes add

character and a soft, pleasing appearance to a dwelling. A method

of applying hand-split shakes on a side wall is illustrated in Fig. 62.

Applying the Shingles, Shingles must be nailed to a solid base,

such as a one-inch wood sheathing board. The use of rigid insulation
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BUILDING PAPER

NAIL WITH 5d ZINC
COATED OR COPPER

NAILS

SET OUTER COURSE
‘/2" BELOW UNDER

COURSE

^ HAND-SPLIT
SHAKES

SHEATHING

TRIPLE
STARTING COURSE

TOP COURSE-Nai
SHINGLES. UNDER
COURSES MAY BE
OF LOWER GRADE

MAXIMUM EXPOSURE
12“ FOR 16“ SHINGLES
I4“F0R I8“SHINGLES BASEBOARD
I6"F0R 2415HINGLES

Fig. 61. Double-Course Side-Wall Shingling

Improves Insulating Qualities

Fig. 62. Method of Applying Hand-
Split Shakes on Side Wall

board for sheathing requires the application of 1x2-, 1x3-, or lx4-inch

wood strips over the sheathing, as shown in Fig. 63. The spacing of

these wood strips is equal, center to center, to the exposure of the

shingles. Thus, if the side-wall shingles have an 8-inch exposure, then

the nailing strips will also be spaced 8 inches on center (O.C.). These

STRUCTURAL INSULATING

Fig. 63. Structural Insulation Board Used Fig. 64. Structural Insulation Board Used
as Sheathing under Shingles as Sheathing under Wood Siding
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furring strips are not necessary when siding is used for wall covering,

as shown in Fig. 64, because the wall studs furnish an adequate nail-

ing base every 16 inches.

In the application of shingles, consideration should first be given

to the necessary flashing over the water table or any other form drip,

such as the one for siding shown

in Fig. 65. The need for flashing

depends upon the type of water-

table construction used. Applica-

tion of the flashing is followed by

the application of a strip of good

building paper lapped over the

flashing. A good paper for this

purpose is slater's felt, which is

waterproof, but permits vapor to

pass through it. As the shingling

progresses, the courses of paper

should be applied horizontally and

be allowed to lap at least 2 inches.

The first course of shingles is doubled the same as in roof shingling,

or tripled, as shown in Fig. 61. Following the laying of the first course,

a careful study should be made of the wall in relation to its total

height, the size and height of windows and other openings. A story rod,

or pole, on which the different courses are indicated, should then be

laid out. If possible, all the courses should have the same exposure.

However, it is desirable to have the courses line up with the top and

bottom of window and door openings. To make such an alignment

possible may require a slight adjustment of the exposure of the courses.

Such adjustment is permissible if it does not become too noticeable.

Use of the story rod will insure uniform spacing for all courses of

the entire wall. The spacing indicated on the story rod should be

marked off on each shingle course at both ends of the wall, then the

shingles are laid in accordance with this spacing by using a straight-

edge or by snapping a chalk line as a guide line. Corners can be

laced or butted against corner boards. For both methods, see Fig. 66.

Siding. The siding cannot be applied until the door and window

frames are set, and the water table and corner boards have been fitted

BUILDING

Fig. 65. Drip Cap Covered with Metal
Flashing
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and nailed into place; that is, if this type of trim is used. Sidings

should be lapped so as to shed water and to make the wall covering

windtight and dustproof. The minimum amount of lap which is re-

quired for bevel siding is tabulated as follows:

Siding Width in Inches Minimum Lap for Beveled Siding

4 % inch

5 % inch

6 1 inch

8 1% inch

10 iy2 inch

This lapping may vary slightly, if necessary, to make the siding

line up with the bottom of the window sills and the tops of drip caps

at windows and door heads. In order that the exposure of the siding

may be as nearly uniform as possible, it is advisable to lay out a

Fig. 66. Different Types of Corner Joints Used in Shingling Side Walls

story rod, or spacing pole, for the entire height of the wall, the same

as for shingling side walls. The square butt joints between adjacent

pieces of siding, in successive courses, should be staggered as widely

as possible.

A regular siding nail should be used: 6 penny (6d) for ^-inch

bevel siding and 8 penny (8d) for %-inch siding. Either zinc-coated

or copper nails should be used because neither of these will rust.

Use of the nonrustable nails not only adds to the life of the wall
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^SHEATHING
'MARKING GAUGE

CORNER,
BOARD

I X 2 WOOD
MARKING GAUGE

I’ig. 07. Fitting Siding to Corner Boards

covering but also prevents staining of the painted surface of the

wood with rust streaks.

Applying Siding. The first piece of siding applied must be beveled

on the bottom edge so it
BUILDING

will fit tightly on top of the ^ paper \

drip cap. When corner / ^

u J 1 XI -J- I y "-SHEATHING
boards are used, the siding gauge

should be cut to fit against

them. After cutting, the ^nail

ends of the siding boards
n

should be smoothed with a
|ll'

^

block plane to insure tight-

If'

^

keep out wind, dust, and
(||| ||

water. For accurate cutting

of siding, so it will fit at board table
^ ^ ^ wood

these important joints, use marking gauge

a simple wood-marking i^^itting Siding to Comer Boards

gauge made from a lx2-inch piece. While laying out and marking siding

pieces for cutting, the board should rest on nails set on the line of cor-

rect exposure, as shown in Fig. 67. A pencil indicates the cutting line.

It is difficult to make mitered joints that will not open under the

influence of changing weather con-

ditions. Plain mitered corners, if

^Imding^ they are to look well, must fit

(

closely and stay in place. Properly

seasoned lumber, which has been

kept dry on the job, as well as

good workmanship are important

/ factors. Painting the ends of these

45*sAw CUTS joints will prevent absorption of

^wooD STRIP C brace moisture and its consequential

Fig. 68. Mitering Beveled Siding for Corner damage. The miter boX, Fig. 68,

made on the job, the inside of

which is about one inch higher than the width of the siding, will be a

great aid in cutting miters. The small strip of wood will hold the bevel

siding to the correct pitch while cutting.

BEVELED
SIDING "

45*SAW CUTS

'WOOD STRIP

Fig. 68. Mitering Beveled Siding for Corner
Joint
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Plywood Wall Covering. When applying large panels of plywood,

two men can work to advantage. The framing members must be

spaced so the large sheets can be nailed at the joints without much

cutting and fitting, see

illustration Fig. 11. The %-
inch thick material requires

6-penny (6d) nails; the %-
inch thick material or over

requires 8-penny (8d)

nails. The nails should be

spaced 6 inches on center

(O.C.) around the edges

and 12 inches on center on

intermediate studs.

Various methods used

in sealing horizontal joints

are shown in Fig. 69. Some

methods of sealing vertical

joints are illustrated in Fig.

70. A good grade of calking

compound should be used in these joints. Before applying the calking

compound, brushing down the edges of the joints with a slow-drying

varnish is advisable. In order to forestall the possibility of the com-

pound spreading on long vertical joints, the flow can be checked by

THICKNESS OF PLYWOOD
TO ZERO

WEDGE ON STUDS

LEAD- COATED
COPPER

thickness of plywood
TO ZERO

WEDGE ON STUDS- DRIP

REBATE

Fig. 69. Different Methods Used in Sealing Hori-
zontal Joints in Plywood Construction

Fig. 70. Different Methods Used in Sealing Vertical Joints for Plywood Construction

driving two 8-penny nails side by side into the stud at two-foot inter-

vals, leaving their heads slightly below the level of the plywood face.

For plywood siding, the priming coat of paint should be a clear

resin sealer, of which there are several on the market. The paint should

be applied on both sides and the edges of each panel before it is erected.





Fig. 72. Fitting Building Paper between Fig. 73. Nailing Cornice Blocks Level and
Rafters in Alignment

top against the roof boards as shown in Fig. 71. Push the paper up between

the rafters, then fold the top over the cleats and tack the paper to the roof

boards. If this procedure is followed carefully, the paper will prevent a

great deal of air infiltration.

2. Line up the face and the lower edges of the ends of the rafters with a

line, as shown in Fig. 73. Long points should be dressed down with a saw or

plane until the ends of the rafters are in perfect alignment. Cut and nail the

small cornice blocks in place. The bottom of these blocks must be level, in

alignment with each other, and ready to take the plancier. Each block should

be nailed first to the rafter and then be toenailed against the wall, as shown
in Fig. 73. When putting the blocks in place, a chalk line snapped on the

wall will help the workmen to keep the blocks in perfect alignment.

3. Fit the frieze in place against the lower edge of the cornice blocks and
nail it lightly to the wall, as shown in Fig. 74. Before nailing the frieze se-

curely, fit the cornice molding and nail it in position. All members of the

cornice must be mitered on outside comers. All joints should be planed

smooth with a block plane and fitted together tightly. Sometimes a coat of

paint is applied to the joints before nailing the various parts together. To
insure solid nailing, joints on the ends of boards should be made on studs.



EXTERIOR FINISH 267

The nails used should be either zinc-dipped, coated-casing, or finish nails.

The length of the nails required will depend upon the thickness of the wood.

When putting on cornice trim, the carpenter usually carries different sizes of

nails to suit his purpose, including 4-penny, 6-penny, and 8-penny nails.

After each cornice member has been fitted and lined up for the entire length

of the cornice, all nails should be driven in and set with a nail set.

4. Cut, fit, and nail the plancier in place, as shown in Pig. 74.

5. Cut, fit, and nail the fascia in place, as shown in Pig. 75.

6. Cut, fit, and nail the crown molding in place, as shown in Pig. 75.

7. According to the construction detail drawing. Pig. 71, the roof board

should project about Vo inch beyond the edge of the crown molding. If the

Fig. 74. Nailing Plancier, Cornice Molding, Fig. 75. Nailing Fascia and Crown Mold-
and Frieze in Place ing in Place

projection is longer than V2 ineh, mark the under side of the roof board

along the face of the molding. Remove the roof board and draw a cutting

line the entire length of the board, parallel to the line just drawn, then cut

and plane the edge. Replace the roof board and nail it to the rafters and
also to the crown molding.

Gable Cornice Trim. The main cornice at the eaves is returned

on the gable side of the house, as shown in Fig. 76. This cornice

return has the same cross-section detail as the cornice on the eave

side of the house. The distance the cornice return extends on the gable

is governed by the length of the frieze which in this case, according to

the detail drawing, Fig. 76, is 12 inches.

On the gable end of The Hottse, the cornice along the rake of the

roof is the same as at the eaves except the frieze and cornice molding
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are omitted. The rake cornice does not miter with the eave cornice but

is merely fitted down on top of the eave cornice return, as illustrated in

Fig. 76.

PROCEDURE

1. Tack a strip of building paper to the wall sheathing on the gable.

This paper should extend up under the roof boards.

2, Small 2x4 cornice blocks equal in length to the width of the plancier

should be cut and toenailed against the sheathing along the rake under the

SHINGLES

FASCIA

THE CROWN MOLDING.
FASCIA. PLANCI ER. AN 0
BED MOLDING CARRIED
UP THE RAKE OF ROOF

^2X6
ICORNICE BLOCK

BED MOLDING

SHEATHING
BUILDING
“ PAPER

CORNICE
MOLDING

DETAIL AT B-B

CORNICE RETURN ON GABLE END

Fig. 76. Cornice Construction on Gable End of The House

roof boards, as shown at (A)^ Fig. 76, in detail at right. The same sized

blocks should also be used for the cornice return.

3, The roof boards should be sawed off and a 1x2 strip of finish material

nailed against the edges of the boards. The roof boards should be cut so the

1x2 strip will extend % of an inch beyond the face of the crown molding.

This strip will cover the rough ends of the roof boards.

4. The cornice return on the gable side is built in conjunction with the

eave cornice, as all members must be mitered at the corner. The small roof

over the cornice return should be covered with metal before the cornice

members are put in place along the rake.

5. Fit and nail the plancier against the underside of the 2x6 blocks which
have been nailed along the rake. After the plancier is nailed in place, the

fascia and the crown molding should be fitted and nailed in place, as shown
in detail (B-B), Fig. 76.

Note: Both sides of the gable cornice should be built at the same time so

each set of members can be mitered and fitted at the ridge.

6, The bed molding should be omitted until the gable side wall has been

shingled, then the bed molding should be nailed over the shingles against the

plancier, as shown in detail (B-B), Fig. 76.
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Large-Dormer Cornice. The construction of the cornice on the^

large dormer on the north side of The House is comparatively simple.

This cornice consists only of a fascia and the crown molding, as shown

in Fig. 77. The building paper should be brought up against the roof

boards before the cornice is nailed in place.

Note: The lower edge of the fascia should be rabbeted to receive

the side-wall shingles. The metal roof of the dormer should be laid

when the shingles of the main roof have been brought up to the height

Fig. 77. Cornice Detail for Large Fig. 78. Small Dormer Trim and Cornice
Dormer of The House for The House

of the dormer roof so the metal roof can be flashed over these shingles,

and then under them above the dormer roof. Frequently such metal

decks are laid before the shingling of the main roof reaches this point.

In this case it will be necessary for the sheet-metal man to allow room

enough to push the shingles under the metal flashing.

Small-Dormer Cornice and Trim. On the front of The House the

face of each of the three small dormers and the cornice become one

unit, as shown in Fig. 78. The window head casings of these small

dormers should be built so they will also form the wall covering of the

small dormers. The side casings should extend to the edge of the face

of each of the dormer walls. Thus, when the window frame with its

casing has been set, the face wall of each dormer is also completed.

The crown molding of the comice is fastened against the window head

casing to complete the dormer trim, as shown in Fig. 78. Since the
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crown molding of the eave corners continues up the rake of the gable^

it is necessary to have a rake molding so it will miter with the molding

at the eaves, as shown in Fig. 78.

Porch Cornice. The cornice on the porch is a part of the trim

which encases three 2x12 beams which form the main beam of the

porch, as shown in Fig. 79. The side of the porch requires a rake mold-

ing to miter with the crown molding on the eaves. The gable end of the

Fig. 79. Section through Porch Beam Fig, 80. Section through Porch Wall and Roof at

at Eaves the Side

porch is covered with shvplap siding which fits under the fascia of the

cornice, and over the drip cap of the beam casings^ as shown in Fig. 80.

Bay-Window Trim. The casings of the bay window of the dining

room also form the wall covering around the windows the same as

on the small dormers. Such windows usually come to the job completely

assembled and require only slight fitting; but these windows must be

set before cornice trim can be applied. The cornice trim is similar to

the cornice of the large dormer. However, no rabbet is required on the

bottom of the fascia as for the large dormer shown in Fig. 77.

Cornice Trim on the Addition. The cornice trim on the addition

of The House is simple in construction, and is similar to that of the

large dormer. The side-wall shingles on the gable end are butted

against the fascia. This makes it necessary for the fascia to be at

least 1% of an inch in thickness, as shown in detail at (A-A), Fig. 81.
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If a %-inch fascia is used it must be blocked out with two %-inch

strips. This blocking can be done by using a wood-lath detail, as

shown in Fig. 81. A thicker fascia is required because the butts of the

24-inch shingles are rather thick, and when several thicknesses are

built up, the butts of the shingles will stand out beyond the surface of

the %-inch fascia. The crown molding of the gable must be a special

rake molding so it will make a true miter with the crown molding at

the eaves.

Fig. 81. Fascia of Cornice Trim on Gable of Addition

Roof Shingling. According to the specifications for The Hoicse^

the shingles are 16-inch clear vertical-grain cedar shingles laid 5 inches

to the weather. A double wood-shingle course is used as a starter with

a 1%,-inch overhang at the eaves and a %-inch overhang at the rake.

The method used in applying wood shingles has been explained pre-

viously in this chapter. Since this is a typical roof, no special instruc-

tions are necessary regarding the method of shingling. However,

attention must be called to the dormer flashing for The House, which

is the same as that shown in Fig. 35. Since the chimney comes out at

the ridge, it will require only the regular side flashing, such as that

shown in Fig. 36. Side-wall flashings also are required where the addi-

tion meets the main building. Here the shingle tins should be kept back

about 5 inches from the main wall so the stone veneer will fit in be-

hind the tins. After the stone work has been completed, counterflashing

must be installed.
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Unless other provisions are made, the metal roof on the large dormer

of The House, also the roofs of the bay window and of the rear stoop,

must be installed as the shingling of the main roof progresses. This

procedure is necessary because each roof must be properly flashed into

the shingle courses.

Setting the Door Frames. The rear entrance door and the porch

door of The House are typical doors and the frames are set as ex-

plained earlier in this chapter. However, the front entrance door has an

ornamental pilaster casing, also a monolithic (poured in place) concrete

sill. Because of these special features, the frame of this door will be

delivered to the job without a sill. The work of the stone mason will be

somewhat difficult because the stone veneer will extend behind the

pilaster casings. The workmen can always do a better job when the

masonry is laid to the finish work, instead of the wood of the trim

being fitted to the masonry. Hence, it is advisable to set the frame of

this door before the masonry work is done.

When preparing the front-door frame for setting, it will be necessary

to cut the side jambs to the height of the door—6 feet 8 inches—plus

% of an inch for the threshold. The total height of the door jambs

then will be 6 feet 8% inches, measured in the rabbet. The jambs

should be cut to this length, and the side jambs should be trimmed to

% of an inch above the headpiece. Paper 3 feet in width should be

tacked around the rough opening for the door, and the frame then set

so the bottom of the jamb will be of the same height as the top of the

finished floor. In this case, the head jamb should be leveled instead of

the sill, as there will be no sill, since the sill is cast in place after the

frame has been set. After the head casing has been leveled and held in

place by several nails and blocks under the jambs, the side jambs

should be plumbed and well secured with nails. One or two courses,

braces, or spreaders should be tacked between the jambs, one near the

bottom and the other near the middle. These pieces should be left in

place until the masonry work has been completed and the frame of the

door has been securely anchored. To insure a uniform width for the

door frame, top and bottom, the spreaders must be measured and cut to

fit tightly at the top, and then be tacked in their respective places.

Setting of Window Frames. Setting of the window frames for The

House presents no problems different from those already explained,
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except the frames for the small dormers and the bay window previously

mentioned. However, it will be observed that the window heights to

the head jamb are to be 6 feet 8 inches from the finished floor. There-

fore, a story pole must be laid out for this height before the work of

setting any of the window frames is begun.

Exterior-Wall Covering. Except on the sides of the small dormers,

the gable side of the porch, the stone veneer on the south side and part

of the porch wall, the exterior walls of The House are to be covered

with shingles. The sidings used on the small dormers are to be of clear

cypress shiplap which should be well fitted. As soon as it is applied

the shiplap siding should be prime painted. These sidings should be

held up % of an inch above the shingles on the side of the dormers to

insure the quick drying out of the wood after a rain.

The shingles used on the side walls are to be of 24-inch clear verti-

cal-grain cedar shingles laid 10 inches to the weather. The methods

commonly used in shingling, which have been previously explained,

can be applied here, since this is a regular shingling job. There is no

water table shown on the plans for The House, because all that is re-

quired in this case is merely a 1x2 beveled strip of wood to eover the

wood-cement joint at the foundation and to pitch the shingles, as

shown in Fig. 52. The wall sheathing is to be covered with a good

waterproof asphalt building paper, lapped 2 inches. The paper should

be carefully installed to prevent the infiltration of air and dust.

CHECKING ON YOUR KNOWLEDGE
The following questions give you the opportunity to check up on your-

self. If you have read the chapter carefully, you should be able to answer the

questions. If you have any difficulty, read the chapter over once more so that

you will have the information well in mind before you go on with your

reading.

DO YOU KNOW
1, What three factors are especially important when selecting wood for

exterior-wall covering?

2, What important purpose building paper serves in the construction of

the exterior walls of a house? What kind of building paper is specified for

The House?
3, How wood shingles were made in early Colonial days in our country?

What these shingles were called? How wood shingles are made today?

4, What kind of shingles are to be used on The House?
5, What type of shingles now on the market have fire-resisting qualities?
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6, The names of three commonly used styles of cornices? What type of

cornice is to be used on The House f

7. The difference between a roof gutter and an attached gutter? What
type of gutters are to be used on The House?

8, The difference between an open valley on a roof and a closed valley?

Which type is most practical for ordinary purposes?

9. Why flashing is used around dormer windows and chimneys? What
kind of metal is commonly used for flashing?

10. Why the door frame for the front entrance of The House should be

delivered to the job without a sill?

11. The meaning of the terms douhle-hiiny windows^ French windows,

and, casement unndowsf

12. What kind of exterior-wall ('overing is to he used on The House?
13. How many dormer windows are called for in the plans for The

House? What kind of exterior covering is to be used on these dormers?

li. What type of covering is to be used on the roof of the porch of

The House?
15. What is to be used in place of a water table on The House?



CHAPTER VI

Interior Finish

QUESTIONS THIS CHAPTER WILL ANSWER
A.Wliat work does the interior finish of a house include? 2. How is sheet-

rock used as interior finish? 3. What two members make up the base trim of

a room? What third member is sometimes added? 4. How can you find the

total run of a stairway? 5. At what angle should stairs be built to insure the

greatest degree of safety? ^AVhere are the cabinets for a home usually made?

INTRODUCTION TO CHAPTER VI

Various construction problems dealing* with the application of the interior

finish of a house are discussed in this chapter. The interior finish includes

wall, ceiling, and floor covering, as well as the trim members for doors and
windows. Other interior finish work includes the adding of baseboards, install-

ing of cabinets, cupboards, and stairs. Miscellaneous interior finish, selected

according to the design of the architectural plans, include picture molding,
chair rails, door and window stops, and any other trim members called for in

the architectural drawings and building specifications.

Different types of wall and ceiling covering, now in use, are discussed in

this chapter. Attention is Called to the fact that lath and plaster, once com-
monly used as wall and ceiling covering, is being replaced to some extent by
a variety of manufactured materials, such as plywood, sheetrock, and other

insulating products. In recent years, wood covering, in the foim of panels, has
become popular witli many builders. Instructions are given for the application

of the different types of covering for walls and ceilings. Directions are given

also for the laying of finish floors.

The proper fitting and hanging of doors and windows is stressed, because
the comfort of a room depends largely upon the prevention of infiltration of
cold air, snow, and dust. Then, too, cracks or open spaces around doors and
windows will allow warm air from the heating plant to escape, which will

increase the cost of heating the room. Careful instructions are given in this

chapter for the proper procedure to follow when fitting and hanging doors
and windows. You should study these instructions in connection with the

illustrations, and note the step-by-step method used when giving directions for
fitting the casings and trim around doors and windows. The installing of sash

balances are discussed, and illustrations of some patented devices now on the

market are shown.

As a carpentry student you should be interested especially in the discus-

sion and methods described in this chapter on how to build stairways. Stair

building is a special feature of carpentry work. Although this type of work is
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frequently done in a stair shop, stairs are sometimes built on the job, and the

carpenter should be prepared to erect any stair he may be called upon to

build in an ordinary house. The straight-flight stairway is the simplest and
cheapest to construct. Instructions are given in this chapter for methods of

building not only the straight-flight stairs but also more complicated stairs,

such as the three-winder stairs and other designs. Instructions are given for

the laying out, cutting, and fitting in place of treads, risers, and stringers.

Methods of mortising and fitting locks on windows and doors are explained.

Instructions are given also for the assembling and installing of cabinets which
must be fitted against the wall of a room. Cabinets and cupboards often

are built in a shop and delivered to a job ready for fitting into place.

All instructions given in this chapter concerning the fitting and installing

of interior trim should be given careful consideration by the carpentry

student. If these instructions are followed closely the work of interior finish

will be greatly simplified for you, if you are a newcomer to the trade.

PROCEDURE FOR INTERIOR FINISHING

The interior finishing of a building consists chiefly in covering the

framework of the walls and ceiling with lath and plaster, or any of the

various materials on the market today, suitable for the finishing of

walls and ceilings. These materials include plywood, wood paneling,

solid boards, and structural fiber-insulation boards designed for this

purpose. Also included in the interior finish is the floor covering which

not only gives a finished appearance to the floor but prolongs the life of

the wearing surface. This two-fold purpose is accomplished by apply-

ing, over the subfloor, finished-wood flooring, linoleum, ceramic,

asphalt or rubber tile. In addition to the wall, ceiling and floor cover-

ing, the interior finish includes stairs, cabinets, windows and doors,

together with the trim around the windows and doors. Other trim mem-
bers include the base, cornice, picture moldings, chair rail, and various

special interior appointments indicated on the drawings or mentioned

in the building specifications. However, the work of applying any in-

terior finish should be left until the roof is completed and the outside

walls are either finished or made watertight.

Most of the interior finish work mentioned in the foregoing para-

graph is done by the carpenter except lathing, .plastering, and ceramic

work; and frequently the carpenter does the lathing. The order of pro-

cedure in finishing the interior of a building may vary according to the

design, materials required, the relation of these materials to each other,

and established practice. However, wall finish must be applied before
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other interior work can be done. Window fitting and trimming, the

applying of picture and cornice molding, stair rail, and the installing

of the stairs can be done before the floor covering is laid. If applying

the floor finish is delayed until this work is done, less care is required

to protect the finished surface. The setting of cabinets, installing door

jambs, fitting doors and bases must follow the laying of the floor

covering. The final work of interior finishing is the attaching of hard-

ware and the fitting of screens and storm sash. Much of the hardware

is fitted but is not installed until after the painting has been finished.

INTERIOR WALL COVERING

For many years the accepted wall finish for buildings was lath

and plaster. However, today other materials have come into use for

wall coverings, including sheetrock, plywood, boards with molded

edges, and the structural fiber-insulation board. When plaster is used,

the carpenter is concerned only with providing the necessary plaster

grounds which serve as guides for the plasterer, making it much easier

for him to build straight and true surfaces. All of the other materials

mentioned are applied by the carpenter.
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Plywood Wall Covering. Large plywood panels used extensively

as interior wall covering can be obtained on the market in sizes from

1/4 to ^^16 of an inch thick, 36 or 48 inches wide, and 60, 72, 84, or 96

inches long. The wood most commonly used for making these large

panels of plywood is Douglas fir. However, one-face panels are avail-

able in various cabinet woods, such as oak, birch, mahogany, and other

hardwoods.

Plywood gives a wall a wood-finish surface. If desired, the less

expensive plywoods can be used and covered with paint or wallpaper,

or be decorated in the same way as any other plastered surface. These

large panels usually arc applied vertically from floor to ceiling, as

shown in Fig. 1. However, plywood panels can be applied horizontally;

PIECE OF PLYWOOD
\Ai I r\ r*

PLYWOOD PANELS ^

Fig. 2. Thin Plywood Trim for Window or
Door

Pig. 3. Expansion Gap Back of Cove of

Inside Corner

and sometimes a combination of both a vertical and horizontal ap-

plication is used.

The dimensions are such that the panels can be nailed or glued to

the framing members of the building, such as studs and joists which

usually are spaced 16 or 24 inches on center (O.C.). The cheapest and

quickest method of applying panels is to fasten them directly to these

framing members. A more satisfactory method is to nail i/4-inch ply-

wood furring strips 2 inches wide with the grain running the short way,

(Fig. 3) to the framing members. The panels are then glued and nailed

to these furring strips. Thus the individual plywood panels are formed

into one unit and each wall then becomes essentially a single piece of

plywood. This method eliminates joint movements due to swelling and

shrinkage of the building frame. Since nails will give more easily than

glue, the frame is permitted to move behind the finish without affect-

ing the surface joints. Allowance for movements should be provided at
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corners, window casings, door casings, ceilings, and base molds, as

shown in Figs. 2 and 3.

The panels can be random grooved at 4-, 6-, 8-, 10-, or 12-inch in-

tervals with a grooving plane to give the effect of random boards.

When this is done, the blade of the plane should be set to cut to a maxi-

mum depth of %2 of an inch.

Plywood Joints, The various methods of finishing the joints of the

panels arc illustrated in Fig. 4. The V joint is shown at (A), Fig. 4.

Fig. 4. Various Joints Used in Connecting Plywood Panels

Where the finish of the wall is to be paint, enamel, or wallpaper,

the joints may be either tight or calked. A calked joint is shown at (B)

,

Fig. 4. For tight butt joints, brush casein glue over the furring strips,

nail the panel in place with just enough nails to hold it until the glue

sets. Be sure to mix the glue according to directions. If the glue is too

thin it is worthless. Enough glue should be used to provide a squeeze

between the panels. When the squeeze, or glue, has hardened, block

sand the joint; that is, make a smooth finish with sandpaper.

Where a calked joint is preferred, a gap of % to of an inch

should be left between the panels, and the calking compound should
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be forced into the joint with a knife. Then the joint should be block

sanded until it is smooth. Where a natural or stained effect is desired,

care must be exercised to prevent the glue from staining the faces of

the panel. An open joint is illustrated at (C) and a lap joint is shown

at (D), Fig. 4.

Joints can also be treated with moldings, as shown at [E) and (F),

Fig. 4. These moldings can be either in the form of battens fastened

over the joints, or they can be applied as splines between the panels.

Thus, the wall surface can be broken up into vertical or horizontal

panels, squares, or rectangular designs. When paneling, you should

(A) OUTSIDE CORNER (B) INSIDE CORNER

Fig. 5. Method of Finishing Outside and Inside Corners for Plywood Wall Covering

always remember that panels applied horizontally make a room look

longer and wider but make the ceiling appear rather lower than it is.

Where joints run vertically, an effect of higher ceilings is given to the

room.

The outside corner in a room can be given a simple and effective

treatment by finishing it with a quarter-round molding, as shown at

{A)y Fig, 5, while a cove molding will finish an inside comer, as shown

at (B), Fig. 6.

Structural Insulation Board Interior Finish. Interior-finish products

made of structural insulating board include building board, plank,

and tileboard. Various vertical and horizontal designs, or a combina-

tion of vertical and horizontal designs, can be made by skilful prepa-

ration and application of building board or plank. Different methods

which may be used in applying insulation board are illustrated at

(A)y (J8), (C), (D), {E)y and (F), Fig. 6. For interior-finish purposes,

the proper application of insulating board is important. The manu-

facturers of the various products furnish instructions which should
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be carefully followed to obtain the best results. However, the following

information giving details of application will serve as a general guide.

Beveling and Grooving, By means of special tools which have been

developed for the purpose, the large building boards can be readily

(E) (F)

Fig. 6. Decorative Wall Designs for Structural Insulating Board Used as Interior

Finish

beveled, grooved, or lapped, as shown in Fig. 7. The cut for a clean

square edge is shown at (-4), Fig, 7. The cut for two beveled edges

is shown at (B), Fig. 7. The cut for a shiplap joint is shown at (C),

Fig. 7. The cuts for beveling and grooving from a square edge are

shown at {D) and (E ) ,
Fig. 7. The cut for a miter joint with a groove

is shown at (F), Fig. 7. A supplementary tool or knife should be
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used for freehand carving where the beveling and grooving tool be-

comes unwieldy.

Applied to Framing or Furring. Insulation-Board products may be

applied by nailing the boards to framing members or to furring strips,

or by cementing the pieces into continuous surfaces. When attached to

a nailing base the framing should correspond with the size or type

of product used, but in no case should the framing be installed on

greater than 16-inch centers. Furring strips for plank should be placed

at right angles to the plank on 9-inch centers up to a height of 3 feet,

and 12- or 16-inch centers above this height. It is especially important

that the framing or furring for tileboard units should conform exactly

CUTTING OFF
(CLEAN SQUARE EDGES)

/QN CUTTING OFF
^°'(BOTH EDGES BEVELED-
FOR BEVELED-EDGE BATTENS)

SHI FLAP JOINTS

(D1 BEVELING /r'i GROOVING FROM MITER JOINTS
SQUARE EDGE ' WITH GROOVE

Fig. 7. Cuts Made with the Stanley Fiber-Board Cutter

to the size of the units used. Headers or board backings are recom-

mended for use behind chair rails and all other heavy moldings.

Exposed Nailing. Where the nails are to be exposed, finishing nails,

brads, or cadmium-plated insulation-board nails should be used. For

^-inch thick insulating boards use 1^-inch nails and for 1-inch

boards use 1%-inch nails. Drive the nails at an angle, setting them

below the surface and tapping down the fibers over the surface. Nails

may be driven in the beaded groove of a plank. Where nails are to

be covered with panel strips or molding, use D/2-inch nails for

%-inch boards, and 2-inch nails for 1-inch boards.^

Concealed Nailing. Some manufacturers have developed special

clip systems and interlocking joints for installing tileboard, or panels,

and other interior-finish products. The object of these clips is to elim-

inate exposed nailing.

* Walter E. Durbahn, Fundamentals of Carpentry, Vol. I—Tools, Materials,

Practice (Chicago: American Technical Society, 1947), VI, Tables II and III.
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Tileboard over Smooth Surfaces. Insulating tilcboard may be ap-

plied to solid plaster, smooth wood, plaster board, and other con-

tinuous surfaces by means of special adhesives now available for this

purpose. However, for the best results supplementary nailing is recom-

mended, where possible. Apply the adhesive to the tileboard in spots

about the size of a walnut. One spot should be placed in each corner of

the piece of tileboard with additional spots where needed on larger sizes

Fig. 8. Method of Applying Adhesive to Several Spots on Tile

of tile, as shown in Fig. 8. The application of the adhesive can be

simplified by the use of a homemade tool similar to the one illustrated

in Fig. 9. This tool is made of a piece of 1-inch or li/4-inch brass pipe

about 14 inches long. The cutout portion of the pipe is filled with the

adhesive, and little balls of the adhesive can then be cut off with a

putty knife and applied to the piece of tile. If desired, the adhesive

may be applied over the entire surface which is to be bonded. It is

particularly important that a sufficient amount of adhesive be applied,

especially in the case of rough surfaces, for which a heavy-bodied

adhesive is preferable. An intimate bond can be obtained by sliding

or pushing the different units of the tile in place, using a sidewise

pressure against the surface to be finished.
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Various ceiling designs can be developed with tile insulating board,

as illustrated in Fig. 10. A diagonal-square design is shown at (A), Fig.

10. A design, in which two different sizes of squares are used, is shown

at (B), Fig. 10. A twin-rectangle design is shown at (C), Fig. 10. The

ashlar and herringbone designs are shown at (D) and (B), Fig. 10. A
combination of a square and rectangle design known as the basket

weave is shown at (F)
,
Fig. 10. Designs for ceilings can be further en-

riched by the use of different colored tile for borders or inserts with

moldings made out of the

same material. In develop-

ing an attractive tile ceil-

ing, success depends to

^ ^ .... a great extent upon the

planned layout and the

placing of the first row of tile. Work should be started from the center

of the ceiling by snapping a chalk line which will serve as a guide line.

This will insure a balanced design around the edges.

Sheetrock Used for Wall Covering. Sheetrock is a fire-resistant wall-

board. It is made of gypsum, which is molded while in a plastic condi-

tion between two sheets of tough protective paper. The long edges are

reinforced and protected by the same material with which the board is

sheathed.

Sheetrock with square edges is made in thicknesses of %, %, and

iiich, in widths of 32 and 48 inches, with lengths of 4, 5, 6, 7, 8, 9,

10, 11, and 12 feet. The widths fit standard 16-inch centering of studs

and joists. The varying lengths make sheetrock especially adaptable to

the average ceiling heights.

The recessed-edge sheetrock is like the square-edged, except that

the thickness along the folded edge is slightly decreased in the recessed

edge. This permits the application of material for covering the joints

for producing a smooth solid unit of wall or ceiling covering, which can

be painted or otherwise decorated.

Sheetrock is also manufactured with a wood-grain finish on one

side. This finish gives the face surface of the board the appearance of

wood, such as walnut, knotty pine, or Douglas fir. This wood-finish

effect is produced by an engraving and printing process which gives the

graining and coloring of a genuine wood surface. When the joints of
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these boards are covered with wood molding a paneled effect is

produced.

Application of Sheetrock, The framework to which the sheetrock

is applied should be spaced 16 inches on center (O.C.). Headers of 2x4

1 I I I I I I I I I I r

(CItwin rectangle (D’)ashlar

(E)herring bone CF) basket weave

Fig. 10. Ceiling Designs for Insulating Tileboard Panels

material should be provided on ceilings to take all end joints of the

sheetrock and, where required, to form a nailing base for the wood

beams, cornice, and other framing members. Such headers should also

be provided on walls for substantial nailing for baseboards, wainscot-

ing caps, and other similar interior woodwork trim.
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The sheetrock is laid out and cut with a saw or scored with a knife

by placing it back down on a pair of sawhorses, as shown in Fig. 11.

A support should be placed near the cutting edge to hold it rigid during

the cutting process. Cuts, which are to be covered with trim, may be

made with a knife or chisel and a straightedge. Immediately after a

cut is made, the edge, which has been cut, should be slightly beveled

on the face side with coarse sandpaper.

When fastening sheetrock to a wood frame, the 3-penny (3d) cement-

coated common nail with a flat head sliould be used. When applying

Fig. 11. Workman Scoring Sheetrock Board for Cutting or Breaking
Courtesy of United States Gypsum Company, Chicayo, III.

sheetrock over old plaster, 6-penny (6d) nails should be used. The

nails should be spaced 3 inches apart and % of an inch from the edge

of the board. On intermediate supports nails should be spaced 6 inches

apart on ceilings and 9 inches apart on walls. All nails should be driven

straight and slightly below the surface without breaking the protective

paper covering. Do not set the nails. Wood-finish sheetrock should be

nailed with 4-penny (4d) finish nails driven at a 45-degree angle.

On walls or ceilings which are to be painted, or otherwise decorated,

the joints should be treated with either a 2-inch perforated metal strip,

a woven-cloth fabric, or a fabricated, beveled, and perforated fiber

tape. The latter is especially designed for sheetrock with recessed

edges. These tapes should be cemented in place with a cement furnished
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Fig. 12. Applying Tape and Cement over Joints of Sheetrock
Courtesy of United States Oypsum Company, Chicago, lU.

by the manufacturer. The joints should first be covered with the

cement, and then the tape pressed into place and smoothed down with a

semiflexible scraping knife, as shown in Fig. 12. Four steps, in apply-

ing tape and cement over joints of sheetrock, are illustrated in Fig. 12.

Fig. 13. Wall Covering of Wood Boards

Courtesy of Western Pine Association, Portland, Ore,
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At (1) is shown the joint before it is reinforced; (2) shows how the

tape is applied over the joint; (3) shows how the cement is worked

into the joint with a scraping knife; and at (4) a workman is smooth-

ing and leveling the surface after the cement has been worked into the

joint.

Fig. 14. Wall Covering of Raised-Wood Paneling
Courtesy of Western Pine Aeeocialion, Portland, Ore.

Wood Wall Covering. Wood produces an interesting wall covering,

giving the effect of stability and warmth. There are two types of wood
wall covering—boards with molded edges, as illustrated in Fig. 13,

and the raised or plain panels shown in Fig. 14. Boards with molded

edges are used extensively in recreation jooms, although they can be

used in any room of a house, and often are so used. Since the raised

or plain woodwork is more expensive millwork, it is used principally
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in the most important rooms of a house. Knotty pine or pecky cypress

are the most commonly used woods for this type of wall covering.

Black walnut, butternut, oak, and chestnut are used on more elaborate

panel installations. Boards of random widths, 4, 6, 8, and 10 inches,

with molded edges are illustrated in Fig. 15. When applied vertically

these boards give the appearance of added height to a room. Different

types of molded edges, of random width boards, are illustrated at

(4), {B)j and (C), Fig. 15. These boards can also be applied horizon-

(C)

Fig. 16. Types of Molded Edges on
Wall-Covering Boards

Fig. 16. Dentil Typo of Cornice
Moldings

tally, or a combination of vertical and horizontal application can be

used if desired. The cornice molding near the ceiling may be a simple

bed or crown molding, or it may be a more elaborate dentil type of

cornice, as shown in Fig. 16.

The wood used in wood wall covering usually is selected because

of its desirable color, the number and kind of knots, and its grain.

The edges are molded and the surface is sanded to produce a good

finish. A less expensive, knotty, pine-board wall covering can be ob-

tained by using a select No. 2 white pine shiplap, with the edges bev-

eled slightly, as shown at (B), Fig. 15.

Application of a Wood Wall Covering. When wallboards are applied

vertically, headers must be plaeed between studs near the top and

bottom of the wall, as shown in Fig. 17, with 24- or 30-inch spacing

between the headers. When the boards are placed horizontally no

headers are required. Wood panels can be applied directly to the



290 FUNDAMENTALS OF CARPENTRY

stud frame, but on high-class work the walls are cross furred or even
rough plastered to produce a true and solid backing for the panels.

Masonry walls must be furred, as illustrated in Fig. 17, before wood-
wall covering can be applied.

INTERIOR TRIM

The various trim members used in finishing the interior of a build-

ing are the casings around the doors and windows, the baseboard

with its base mold and shoe mold, the picture mold, chair rail,

cornice mold, and panel mold. There should be a definite architectural

relation in the design of all these members to that of the doors, win-

dows, and the general architecture of the building. Therefore, it is well

to make a careful study of all these details before selecting material

for the interior trim. When an architect is not employed to help make
this selection of trim material, a great deal of help can be obtained

from the manufacturers of interior-trim materials.

Many varieties of wood are used for interior trim, such as birch,

oak, mahogany, walnut, butternut, chestnut, white and yellow pine,

magnolia, gum, tupelo, and other available woods. When the trim is
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to be painted a close-grain wood, such as birch, magnolia, tupelo,

gum, or pine is desirable. The harder woods free from pitch, such as

birch or magnolia, will provide a better paint surface than the softer

woods such as pine.

Types of Casings. Four types of casings generally used to trim

windows and doors are illustrated in Fig. 18. The simplest of these is

the square-cut type, where the side casing butts up against the head

casing as shown at (id). Fig. 18. In the corner-block type both head

and side casing butt against the corner block as shown at (B), Fig. 18.

The backhand trim is used on flat casings butted against each other

as shown at (C), Fig. 18; or on more elaborate molded casings which

SIMPLE SQUARE-CUT CORNER-BLOCK BACKBAND TRIM MITER TRIM
TRIM TRIM

Fig. 18. Types of Trim for Interior Finish

are mitered as shown at (D), Fig. 18. The mitered casing frequently

is cut and fitted at the mill, and is brought to the job assembled ready

to nail to the door or window opening. This is known as cabinet trim.

The miter joints of cabinet trim are held together with clamp nails and

glue, or with wood splines and glue. When joints are fitted on the job,

the casings are only glued and nailed.

The cap trim shown at {A)j Fig. 19, is a modification of the simple-

cut trim. It is used on both windows and doors. The mitered trim is

shown at (^4), Fig. 20. The plinth block used at the bottom of door

casings is illustrated at (J5), Figs. 19 and 20. The plinth block is made

of thicker material than the casings. The baseboard is butted against

the plinth block.

In addition to the casings, the window trim consists of the window

stool and apron, illustrated at (A), Fig. 21. Double-hung windows

must also have a stop to hold the window in place. A window stop is
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illustrated at (J5), Fig. 21. The door stop, though of the same design,

usually is wider than the window stop.

The Base. The trim member which is fitted against the wall on top

of the finished floor is known as the base. It is usually made up of two

members, the baseboard and the base shoe as shown at (^4), Fig. 22.

Frequently, however, a third member is added. This is illustrated at

Fig. 19. Cap Trim, Modification of Square- Fig. 20. Mitered Trim and Plinth-Block
Cut Type Type of Door Casing

(B), Fig. 22. It is called the base-cap molding and fits on top of the

baseboard.

Miscellaneous Trim Members. The picture mold shown at (-4), Fig.

23, is placed against the wall near the ceiling, usually up against the

ceiling, although some prefer to lower it to 12 or 16 inches below the

ceiling. The cornice mold shown at (J5), Fig. 23, usually is a large

cove mold fitted and nailed against both the wall and ceiling of a room.

The cornice mold of a room sometimes becomes an extremely elaborate

affair made up of several members and is sometimes especially or-

namental, as illustrated in Fig. 16. The chair rail shown at (C ) ,
Fig.

23, may be placed on the wall at any one of various heights, such as

the height of the back of a chair or 48 inches up from the floor. The
chair rail provides a base for fastening various fixtures. The panel
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Fig. 21. {A) Window Stool and Apron;
(J5) Window and Door Stop

Fig. 22. Base Trim: (A) Shoe; (B) Cap
Molding

mold shown at (D)

,

Fig. 23, is used to divide wall spaces into panels

which may be horizontal, as well as vertical. Shelves in closets rest

on cleats, illustrated at (F), Fig. 23. The use of such cleats makes it

easy to remove the shelves if desired.

* The casings and stops of the doors and windows, as well as the

stools and aprons, are sometimes delivered to a job cut to rough

lengths. In such a case it is a good plan to assort, select, and place the

various members at each opening; or to group them so the correct

lengths may be quickly located when trimming an opening. If the ma-

terial for these members come in random lengths, it is advisable to cut

them to the rough lengths, and then assort them. This practice will

help you find tlie proper lengths for the various openings, and will

also give you the best service out of the material delivered. All base

members and other moldings always come in random lengths. The

PICTURE CORNICE OR CHAIR PANEL SHELF
MOLD COVE MOLD RAIL MOLD CLEAT

(A) (B) (C) (D) CE)

Fig. 23. Miscellaneous Trim Members
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longest pieces should be reserved for the longest distances to be

trimmed to avoid unsightly patching and piecing of trim.

WINDOWS

Window Trim or Finish. The fitting of sash and the trimming of win-

dows usually is done before the finished floor is laid. In cold weather

the sash usually is fitted to close the building so heat can be applied

before and during the plastering process. However, in cold weather

a better plan is to apply some such material as muslin or Cell-O-Glass

to window openings during the plastering period. Such material should

be left on the window openings until the building is thoroughly dried

out. The excessive amount of moisture caused by wet plaster will dam-

age the sash, causing it to swell. The swelling will soil the sash and

raise the grain of the wood.

Fitting and Hanging Double-Hung Sash, In outside walls, win-
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dows and doors must be properly fitted, to prevent a great loss of heat

and an infiltration of cold air. The windows and doors should have a

% 5-inch clearance on each side. This will insure easy movement, but

will also provide a reasonably close fit.

PROCEDURE

1. Check the jambs of the window opening to see if they are straight and
square. Remove one parting stop, illustrated in Fig. 24, from one side of the

window frame.

2. Take the top sash, square a line across the stiles in line with the top
rail and cut off the lugs.

3. With a jack plane, joint the top and sides of the top sash, allowing
Mo-inch clearance on each side. Chamfer the arrises (edges) slightly with a

plane. Mark and cut out the meeting rail to fit around the parting stop.

4. Place the sash into the frame opening, replace the parting stop and
raise it up tightly on each side, holding it in place while fitting the bottom sash.

5. Take the bottom sash and cut off the lugs in the same way as on the top

sash. Joint the sides to fit the frame with a Jle-inch clearance on the sides.

6. Place the bottom sash into the frame opening. With a rule, measure the

distance shown at (A), Fig. 24, which is the distance between the top of the

bottom meeting rail to the top of the top meeting rail. Take this measurement
and check it at (X) and (Y), Fig.

24. Adjust the bottom sash until ^ ^
(X) and (Y) check the same. Cl

Note: In fitting sash, it must al-

ways be remembered that the two AJ
meeting rails must be flush when ^ M /yf mllr#
finished. Sometimes the frame is not yim
square, and adjustments must be

made on the top rail as well as on

the bottom rail.
f r

7. Set the dividers to the dis-

tance shown at (A), Fig. 24, and

scribe the outside of the bottom rail > .4!^™ ;

'

of the bottom sash shown at (B),
- '

Fig. 24. Scribing is the drawing of a

line parallel with an established sur- :

face with a pair of dividers or

scribers.

Note: If possible scribe on the pig. 25. Type of Knot Used for Tying Sash

outside; this is easily done if the Cord to Weights

window is near the ground or if the

glass has not been set. When scribing on the outside of the bottom rail of

the bottom sash is impossible, scribe on the inside of the bottom rail of the

sash.

8. Remove the sash, set the T bevel to the angle of the sill with the head

of theT bevel against the parting stop shown at (C), Fig. 24. Lay out the
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bevel on the bottom rail and plane to the line. Care should be exercised in

planing this bevel so the meeting rails will be flush on the top surface and the

outside of the bottom rail will be tight against the top of the sill. Mark and
cut the meeting rail of the bottom sash for the parting stop.

P. Remove both sashes. Run the sash cord over the pulleys and into the

pulley pockets on each side of the frame. Tie the weights to one end of the

cord and knot, the other end to

fit into the sash. To determine

the proper length for the sash

cord, tie the weight to the

cord, using the type of knot

shown in Fig. 25, and pull the

weight up against the pulley.

Place the sash on the sill, holi
ing the cord along the edge of

the sash and cut the cord off

Fig. 26. Chain and Sash Cord Used for Hanging Sash about 4 inches below the hole

in the edge of the sash. Knot
the end of the cord and place the knot in this hole.

Note: Proper weights for sash can be determined by weighing each sash,

and then dividing the result by two. This will give the size of the weight to

be used on each side. If possible, make the weights for the top sash % pound
heavier, to hold the upper sash up in place. Millwork catalogues give the

weights of the sash for the full opening, for both single- and double-strength

glass. The figure given must be divided by four to give the size of the weight

for each side of each sash.

Sash Balances. Either a sash cord or chain, similar to those shown

in Fig. 26, tied to a cast-iron weight can be used to balance a double-

hung sash. Where windows are large and heavy,

lead, because of its greater weight, is used in place

of cast iron.

There are several patent sash-balance devices

on the market, which make use of springs or fric-

tion for balancing the sash. The chief claim made

for such devices is that they do not require a

pulley pocket on the frame, thus permitting good

nailing for narrow casings. A spring sash balance,

which takes the place of the pulley on the frame,

is shown in Fig. 27. A steel strap with a loop on Fig. 27. Spring Sash

the end is fastened to a spring in the balance case
Balance

which will hold the sash in the desired position. The sash balance shown

at (A)
,
Fig. 28, has a spiral spring in a tube, with a twisted accelerated
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rod which puts a tension on the spring and holds the sash in any position

desired. This sash balance in place is shown at (B), Fig. 28.

Trimming a Double-Hung Window. Before beginning to trim the

opening for a window, you should make sure that all necessary mem-
bers for the opening have been selected and placed conveniently near

the opening. When mitered joints are used, the various trim members

may be fitted in place, as shown in the illustration. Fig. 29. When the

trim calls for butt joints, the members are fitted together in the order

indicated by numbers in Fig. 30.

PROCEDURE

1. Set a pair of scribers to the width of the rabbet on the window stool,

as shown at (A), Fig. 31.

2. Place the window stool against the opening at the height it will be when
fitted. With a square held in the position shown at (C), Fig. 31, draw the lines

(X) and (Y)y Fig. 31. Scribe the lines (m) and (n) on top of the stool,

holding the scribers against the wall, as shown at (B), Fig. 31.

3. Carefully saw along these lines and remove the wood from the corners

of the stool.

Note

:

When making a finish cut on the trim, always cut on the waste side

of the cutting line, leaving part of the line; this will insure a snug fit against

the casing.

4. Raise the lower sash and place the stool in its correct position. Bring
the sash down and mark on the stool along the edge of the sash. Plane to

this line and fit the stool with a Mc-inch clearance between the stool

and the sash.

5. When finished, the stool should project a distance shown as (F), Fig.

32, beyond the side of the casing. The distance (F) should equal the distance



98 FUNDAMENTALS OF CARPENTRY

FIT AND NAIL APRON

FIT AND TACK
HEAD CASING

FIT AND TACK
HEAD STOP

(7)&®
FIT AND TACK
SIDE STOPS

FIT AND TACK
SIDE CASINGS

FIT AND NAIL STOOL

Fig. 29. Method of Fitting and Nailing Mitered Trim for Double-Hung Window
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molding or other trim member; also, the shaping the edges of trim members.
When the edges of the stool are molded and extremely complicated, it is

advisable to miter the return.

6, Carefully sandpaper the surface of the stool, also the ends and edges,
before nailing it into place. The position of the stool, when in position, is

shown at (1), Fig. 29.

OUTSIDE

Fig. 32. Kelation of Window Stool to Casings

Bed the stool in white lead.

Note: When nailing the trim, unless the wood is unusually soft, always
drill holes for the nails first, to prevent the splitting of the wood.

S. Fitting the apron under the stool.

aj Mark the position of the side casing on the stool. The distance from the
outside of one casing to the outside of the other casing will give the length of
the apron. In other words, the ends of the apron are in line with the outside
edge of the casings.

bj With a small piece of apron material, draw a pattern for the return
of the apron on one end, as shown at (AJ, Fig. 33. Measure the length from
the point (1) and draw the return on the other end in the same way.

Note: To draw returns on trim which is extremely irregular, good results

can be obtained by coping the marking pieces to fit the surface of the apron.
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c) Then cut out with a coping saw, and sandpaper the return piece.

9. Carefully fit the apron to the bottom of the stool, as shown at

(2), Fig. 29.

10. Level the stool by placing the square against the sash. Hold the stool

in position by propping it up with two laths, one on each end.
11. Nail the apron in position under the stool with 8-penny (8d) finish

nails by nailing into the solid header of

the rough opening, as shown at (2),
Fig. 29.

12. Prop up the apron and nail the

stool to the apron with three 8-penny
finish nails.

13. Place the head casing (5), Pig.

29, in the proper position, flush with the

inside of the jamb, if the trim design

calls for it, and draw a short line (X)
on the plaster along the outside of the

casing. Fig* 33. Layout for Return of Window

14. Place the side casing (3), Fig. 29,
Apron

in its proper position anddraw line (Y

)

to cross the \ine(X). The intersection of
these two lines at (m) shows where the corner of the casing will come.

15. Fit the side casing (3) to the stool and place it in position. Transfer
the points (m) and (w). Fig. 29, to the casing. Connect these points with a
line on the face of the casing. Cut the miter to the line and with a block

plane dress down to the line, making the surface of the cut true, smooth, and
square with the face of the casing. Fit and prepare side casing (4) in

the same way.

Note: In the drawing. Fig. 29, only one side of the window construction is

shown. The opposite side is constructed in the same way. Casing (4) is

opposite casing (3),

16. Mark and cut the head casing (5) m the same way as the side casing,

leaving it a little longer for fitting. A skilled trimmer probably would not use

this method of laying out the miter cuts if the frame were square. Ho would
mark the longest or shortest point of the miter cut, draw a 45-degree line and
cut on the line, then fit the cut by dressing it with a block plane.

17. Tack the two side casings (3) and (4), Pig. 29, into place, using

4-penny (4d) finish nails to fasten the casings to the jambs, and 8-penny (8d)

finish nails to fasten the outside of the casings to the wall. Make sure that the

8-penny (8d) nails will pass into the studs. Dress the cuts of the head casing

with the block plane and fit this casing into position, then nail it into place.

18. Drive all the nails home and set them with a nail set. Sandpaper the

high points on the joints.

19. Cut and fit the top window stop (6), Fig. 29, in the opening, using
square end cuts. Raise the bottom sash and nail the stop with 4-penny (4d)

finish nails, allowing a %5-inch clearance between it and the sash. Fit the

bottom of the side stops (7) and (8), Fig. 29, to the stool. Cut them to the

correct length and cope them to fit against the head stop. Nail the side stops

with 4-penny (4d) finish nails so the sash will have easy movement.
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Square-Cut Trim, In casing openings where the trim is not molded,

it is not necessary to miter the corners. Square cuts are made and the

head casing (3 ) ,
Fig. 30, run through and fit on top of the side casings

{1) and {3)y Fig. 30, as shown at (X). When the head casing on

square-cut trim has a rounded edge, it becomes necessary to fit the

side casing up into the head casing past the rounded edge, mitering

Fig. 34. Section through Casement Sash and Fig. 35. ' Method of Fitting and Hang*
Jambs ing Casement Sash

the corners at (F). The comers of the backhand pieces (4), (5), and

(6) must be mitered.

Fitting and Hanging Casement Sash. There are two types of

casement sash—the swing-out casement and the swing-in casement,

as shown in the sectional view. Fig. 34. Both types have advantages

and disadvantages. The swing-out casement is more watertight and

windtight than the swing-in casement. If screens and storm windows

are used, they must be fitted on the inside. This will require an op-

erator to open and close the swing-out type of casement. The following

procedure may be followed for fitting the casement sash.

PROCEDURE

1. With a straightedge, check the sides of the jamb for trueness from (A)
to (B) and from (C) to fD), as shown in Fig. 35.

Plane the edges or sides of the sash to fit into the frame at (AC) and
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(BD), allowing ^46-inch clearance on each side. The lock side or edge of the

sash must be beveled like a door.

3. Cut the lugs on the top of the sash and plane the top rail to fit to

the top jamb.

4. Measure and lay out the required length of the sash and plane the

bottom rail, allowing %6-inch clearance on top and bottom.

Note: The bottom rail on out-swinging casements has a bevel to fit the

sill. Therefore, length measurements must be taken to the longest point in

the frame. The bottom rail on in-swinging casements is rabbeted with a rabbet

plane or circular saw to fit over the sill.

5. Lay out and mortise the sash and frame for the butt hinges. The location

and number of hinges on casements vary according to the length of the sash

;

for casements 4 feet in length, or longer, tliree hinges are recommended. The
top hinge should be set about 4 inches from the top of the sash, the bottom
hinge should be set about 5 inches from the bottom of the sash, and the

third hinge should be located midway between the other two hinges.

Trimming a Casement Window. On an out-swinging casement,

the stool is sometimes rabbeted the same as the stool of the double-

hung window. When this is done, then the procedure for trimming the

casement window will be the same as for trimming a double-hung

window, except that window stops will not be required. Frequently the

stool has a tongue and groove for fitting into the sill of the casement

frame on both out-swinging and in-swinging casements; or the stool

may have a square edge to fit against the sill. In any case, the stool

must be fitted against the wall. The procedure of fitting and nailing

all other members is the same as that of the double-hung window.

FLOORS

Laying Finished Floor. Wood for finished floor is selected because of

its durability to withstand wear and for its appearance. In this coun-

try the woods most commonly used for finish flooring include oak, both

plain and quarter-sawn, maple, birch, fir, and yellow pine. Finish-

flooring material is always matched; that is, the boards have a tongue

and groove to produce a tight and smooth floor.

Hardwood flooring comes in i^i^-inch and %-inch thicknesses, in

lV2-inch, 2-inch, 2i/4-inch, and 3Vi-inch face widths. It is bundled

in lengths ranging from 2 feet to 16 feet. Oak flooring also is made in

random widths of 4 inches, 6 inches, and 8 inches to give a Colonial-

floor effect. The e-inch plain-sawn 2i/4-inch face of a clear grade

red oak is used quite generally in ordinary residential work.



304 FUNDAMENTALS OF CARPENTRY

Formerly, maple was used extensively for kitchen floors. However,

today, most kitchen floors are covered with linoleum which requires

only a plain-sawn 4-inch fir flooring underneath. Maple still is used

extensively for finished floors in public buildings. A good serviceable

floor at lower cost can be made from either the 4-inch vertical-grain

fir or the yellow pine.

Another type of wood floor, now gaining in favor with builders

and contractors, is the hardwood squares of oak, maple, and elm

laid in a mastic, a quick-drying cement. These squares are 9 inches

or 12 inches in size, and are made up of several pieces of 2Vi:“inch face

flooring glued together. The squares are laid so that the direction of the

boards will alternate with each square.

Before any finished floor is laid, it is necessary for the rough floor

to be thoroughly cleaned, all plaster removed, and the loose nails driven

down. The rough floor usually is covered with a building paper before

laying the finished floor. The paper will prevent dust from filtering

through the floor and it will also help to keep the boards of the finished

floor clean while they arc being laid. Sometimes a heavy felt is used

instead of paper. The use of felt has the advantage of sound insulation

between stories of the building. Where furring strips are used under the

finish floor, because of electric conduits, the paper should be laid first

and the furring strips then nailed over the paper. The furring strips

should be spaced 12 or 16 inches on center (O.C.)
,
and be well nailed

through the rough floor into the joist with 10-penny (lOd) common
nails to prevent the strips from working loose. When laying a finished

floor directly on the rough floor, the boards of the finish floor should

be laid so they will run in the opposite direction from the boards

of the rough floor. Following this procedure will insure a smoother floor.

When diagonal rough floor or furring strips are used, the finished

flooring may be laid in either direction; that is, parallel or at right

angles, to the rough floor.

PROCEDURE

1, Before the actual work of laying the floor is begun, a careful study

of the floor plans should be made to determine the kind of flooring which is to

be laid in the different rooms and the relations of the rooms to each other.

First, select the key roomy that is, the room which because of its size and
importance determines the direction the boards of the finished floor should be

laid. Then study the relation of the other rooms to the key room to see if



INTERIOR FINISH 305

the boards of the flooring in the key room will extend into any other room^

Fig. 36.

2, Check the walls of the key room to see if the opposite sides are parallel

to each other.

3, Establish a straight line, as (L), Fig. 36, by snapping a chalk line on
the building paper on the

rough floor. This line should

be parallel to the longest wall

of the key room, and should

extend into the adjacent room.

Note: If, through an error

in construction, the walls are

not exactly parallel to each

other, it will be necessary to

adjust the line so the differ-

ence will be divided equally on
both sides of the room.

4, When laying the first

flooring board shown at (1),

Fig. 36, proceed as follows

:

a) Select a long straight

piece of flooring, the full

length of the room if possible.

h

)

Place this piece of

flooring in position, with the grooved edge toward the wall, flush with the

finish plaster.

c) Face nail the board at (A) with an 8-penny (8d) finish nail, but

do not drive the nail home.

d) With a stick, measure the distance (N) from the face of the first board

to the chalk line (L). Transfer this distance to (Y), and set a nail at (B).

The board (1) will then be parallel to the chalk line (L), and also will be

parallel to the main wall in the key room.

e

)

Check the edge of the board (1) for straightness
;
this can be done with

a straightedge, a line, or by sighting. Then face nail the board every 12

Fig. 36. Method of Starting Flooring Which Ex-
tends from One Room to Another

Fig. 37. Method Used in Laying Flooring Fig. 38. Method of Nailing Finish Flooring
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inches with 8-penny (8d) finish nails, nailing as near to the wall as possible.

Set all nails with a nail set.

5. Continue to cut, fit, and nail the flooring until the board marked (2),
Fig. 36, has been reached, proceeding as follows

:

a) First, cut and fit a number of boards (about 6 or 8), and lay them
in order on the floor ahead of the nailing, as shown in Fig. 37. Use different

lengths, matching them so they will reach from wall to wall. Never allow the
joints in successive courses to come together. All joints should be broken after

Fig. 39. Three Men Laying Finish Flooring—One Cutting and Fitting, Two Nailing

every course. Begin with piece (1), Fig. .37, and follow with pieces (2) and
(3). The part which is cut off from (3) should be used for piece (4) oi. the
next course, as shown in Fig. 37. If the foregoing instructions are followed,
there will be no waste of flooring material.

b) Begin by first nailing piece (1), using 8-penny (8d) nails. Face nail

the first board and toenail all others, driving the boards up tight. Always drive
the nails through the tongue of the board at an angle of about 50 degrees
to the floor, as shown in Fig. 38.

c) While nailing, stand with your feet on the board to be nailed, as shown
in Fig. 39. The man with the hammer is standing on the board he is nailing.

If you will follow this method of procedure, you can hold the board in posi-
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tion while it is being nailed. By standing on your feet, you can deliver a
straight blow with the hammer to the nail with an easy motion. A standing
position also permits quick and easy body movements. When the head of the
nail reaches the board, you should raise the handle of the hammer. This will

permit the face of the hammer to strike the tongue of the board instead of the
edge, when the nail is given the last blow.

6. Wlien the finish floor has been laid up to the line (2), Fig. 36, the
starter board (3) in the key room should be laid. The front edge of this board
should be the same distance from the chalk line (L) as the front edge of
board (2), This will insure the

boards coming out right at the

door opening where the floor-

ing passes from one room to

the next.

7. Continue laying the fin-

ish floor until the flooring is

within 2 or 3 boards from the

opposite wall of the room.

Then cut and fit the last few
boards to be laid. With a

rabbet plane, open up tlie

groove of each board. Place

the boards in position and
draw them together tightly

with a pinch bar, then face

nail them in place.

Note: In using the pinch

bar, be sure to protect the

plaster on the wall against

bruises by placing a strong

piece of board between the bar
and the wall.

8. Another type of room
arrangement commonly used, in which the flooring boards do not extend from
one room to another, is illustrated in Fig. 40. In this case, the starting board
is in two sections because the chimney extends out into the living room on the

side where the first board should be laid. Both ends of each starting board must
be an equal distance (a) from the chalk line.

9. When there are no projections in the key room, and the finish flooring

boards do not extend into any adjacent room, laying the finish floor becomes
a simple matter. The starting board is nailed as close as possible to one of
the two longest walls of the room, starting along one wall and running
parallel to both walls.

Fig. 40. Method of Starting Finish Floor in Room
with Fireplace

DOORS

Setting Inside Door Jambs. That part of a doorway trim which

forms the lining of the door opening is called the door jamb. The
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jambs, together with the casings, complete the unfinished wall around

the door opening. To close the opening, the door is fitted and hung on

these jambs. Inside door jambs usually are % of an inch in thickness,

and of the same kind of wood as the interior trim. The width of the

jambs should be of an inch wider than the thickness of the wall.

The inside distance between the side jambs should be equal to the

width of the door, but the height should be % inch more than the

height of the door, to allow the door to swing freely. The head jamb

should be housed into the side jambs as shown at (A), Fig. 41. The

back edge of the side jambs should be slightly beveled as shown at

(B), Fig. 41, so the edges of the casings will fit tightly against the

jambs. Proceed as follows:

PROCEDURE

1 , Door jambs usually are delivered to the job with all parts fitted and

sanded ready to assemble. It is advisable to check the width of the jambs
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with the wall thickness; also, to check the length of both the head and side

jamb with the door before the parts are assembled. Then the parts should

be assembled by nailing them together with 8-penny (8d) easing or finish

nails. Nail from the back through the housing into the head jamb. Cut off

part of the lugs so the jambs will fit into the opening properly.

2, If the finish floor has been laid, place the jambs in position, and see

that the head jamb is perfectly level. If the finish floor has not been laid,

set the jambs on blocks equal in thickness to the finished floor and furring

strips, if any. If the head jamb is not level, raise the lowest side jamb until

the head jamb is level. Then scribe the longest side jamb and cut it off to

fit the floor. This should bring the head jamb into a level position,

5.

Take a piece of 1x6 and cut the ends square to fit snugly between the

jambs at the head, thus forming a spreader which should be placed on the

floor between the jambs at the bottom end.

4. Consult the working drawings to determine which way the door is to

swing. Then mark the hinge jamb on the edge of the jamb to which the hinges

are to be fitted.

5. The thickness of doors vary from 1% inches to 2^ inches. Therefore,

find the thickness of the door which is to be hung in the opening. Gauge a

faint pencil line % of an inch more than the thickness of the door from
the edge of the jamb on which the door hinges. This line will be the center

line for nailing. This line will later be covered by the door stop which will

hide the nail holes.

6. Set the jambs as near as possible to the center of the opening, holding

the jambs in place with double-shingle wedges on each side at the top, in

line with the head jamb. Wedge the bottom in the same way.

7. Plumb the hinge jamb with a straightedge and level, holding the

straightedge as shown at (1), Fig. 41. Check the edge of the jamb with the

plaster line. Then fasten the jamb with an 8-penny (8d) casing nail at the

top and bottom. Place each nail back Yi inch from the pencil line. Do not

drive the nails home until the other jamb has been adjusted and secured.

Before nailing the second jamb, the shingle wedges should be brought up
tightly against the second jamb at the top and bottom.

8. Complete the blocking by placing three more wedge blocks back of each

jamb. On the hinge jamb, the blocks are placed with one block in the middle

and the other two at the hinge location, which is 7 inches down from the top

and 11 inches up from the bottom of the jamb. On the lock side, one block should

be placed 36 inches up from the floor and the other two blocks should be

placed midway between this block and the blocks above and below. Each
jamb should be checked with the back of the straightedge as shown at (2),

Fig. 41, while placing the blocks and nailing the jambs in position. Each
block should be fastened with two nails, staggering the nails % inch on
each side of the pencil line.

9. Complete the nailing of the jambs by toenailing down the edges into

each block, as shown at (B), Fig. 41. The nails should be set back at least

^6 of an inch from the face of the jamb, so they will be covered by the

casings. Before nailing, always cheek with the straightedge for trueness.

This practice will simplify fitting the door.
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Trimming a Door Opening. A door opening is trimmed by fitting

and applying the casings, backhand, plinth blocks, and other parts

shown in the illustration. Fig. 42. This trimming work is done after

the jambs have been set and the floor laid, but before the fitting of

the baseboards. To trim a door opening proceed as follows:

PROCEDURE

1. Select the necessary pieces of trim for the door opening and place

these pieces conveniently near to the opening.

2. Gauge a light pencil line on the edge of the jamb of an inch back

from the face as shown at (A), Fig. 42. The inside edge of the casings and
the plinth blocks should be set to this line.

3. Fit the plinth blocks to the floor and to the gauge line on the jamb,
and nail the blocks in place. The need for plinth blocks depends upon the

thickness of the baseboard and base mold, also upon the general design of

the interior trim. However, the chief purpose of plinth blocks is to provide
a trim member thicker than the casing, against which the baseboard can be
fitted as shown Sii (B)^ Fig. 42. On casings with a backhand or a backhand de-

sign, the blocks may not be necessary.

4. Fit the bottom end of the side casings shown ni (1) and (2), Fig. 42,
to the plinth blocks.
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5. Lay out, cut, and fit the top of the side casings and both ends of the

top casing in the same way as for window trim.

6. Nail the casings in place with 4-penny (4d) nails, nailing into the

jambs. Along the outer edges, use 8-peniiy (8d) nails, nailing into the studs.

Note: Sometimes casings must be scribed and fitted to the plaster, if the

plaster surfaces are Uneven or rough. However, the i)ainter usually is ex-

pected to fill any such openings between the plaster and casings.

7. Cut, fit, and tack the door stops in place. The stops should be tacked

about Vm of an inch fartlier back from the edge of the jamb than the thick-

ness of the door. After the door has been fitted and hung, the door stops

are moved to the correct position and nailed in place.

Types of Doors. There are many different stock designs available

on the market today. There arc enough of those various designs to

fill all the needs of the average housebuilder. A few of these stock de-

signs arc illustrated in Fig. 43. The outside doors for dwellings usually

are inches in thickness. If doors thicker than this are wanted,

they must be custom built. Most slab or V-jointed doors come plain

and the window ornamentation is cut in later to satisfy the customer’s

needs. Only one Colonial outside door is shown in Fig. 43. However,

this is only one of many Colonial designs manufactured today.

Cross-panel doors are available with either the flat or raised panel.

The raised panel is a more expensive door, but it is also more attractive

because of tlie extra lines provided by the moldings.

The outside doors illustrated in Fig. 43 include the plain-slab door

shown at (A), the half-circle V jointed at (J5), the Gothic-head V
jointed at (C), the Colonial at (D), a one-light cross panel at (E),

and an outside French door is shown at (F)

.

The inside-door designs

shown in Fig. 43 include the cross 5 panel shown at (G), a regular

4 panel at (//), a regular 5 panel at (7), a Colonial 6 panel at (7), a

Colonial 8 panel at (/C), and an inside French door is shown at {L).

A vertical 2-panel door is shown at {M), a vertical 3 panel at (A),

an insert panel at (0), a craftsman panel at (P), a regular 2 panel at

(Q), and a reverse 2 panel at (P).

Doors are either solid or veneered. As a rule hardwood doors are

veneered. Outside veneered doors have from i/4 of an inch to % of

an inch of veneer on the surface. The veneer is glued and held in

place with water-resistant glue. Inside veneered doors have of an

inch to Ys of an inch of veneer on the surface. The core in the

veneered door is made up of short pine blocks, 2 inches or less in width.
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Designs

of

Outside

and

Inside

Doors
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A %Q-inch cross banding is glued over the core. Then the hardwood

face veneer is glued on the surface. The edges of these doors are faced

with the same kind of hardwood as the veneer. The construction of the

stiles on the solid-wood panel door is shown at (A), Fig. 44. The rails

and stiles of panel doors are fastened together with dowels as shown at

Fig. 44. Stiles, Rails, and Core of Modern Door Construction

{B)j Fig. 44. The core of the stiles of a panel-vcneer door is shown at

(C)^ Fig. 44. Slab doors have an elaborate system of softwood blocks^

in the core as shown at {D ) ,
Fig. 44.

In recent years a new type of door, Fig. 45, has appeared on the

market. It is commonly known as the hollow core door. This door is

light in weight and lends itself to various treatments, such as sound

proofing, temperature insulation, and fire resistance. The construc-

tion of such a door is illustrated in Fig. 45. Vent openings, or exits for

ventilation and as an equalizer for temperature and humidity, are

shown at (A). Each cell of the core is thus ventilated. Wide top and

bottom rails of sufficient width to permit cutting down 2 inches in
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height, to be cut equally from top and bottom, are shown at (B). The
edge strips can be faced with hardwood to match faces, as shown

at (C). A grid core of woven wood, mortised and framed together

for strength and to insure against swelling, shrinking, or sagging,

is shown at (D). Standard grid-mesh sizes are 1x2, 2x2, 2x4, or 4x4

Fig. 45. Hollow Core for Door Construction

inches, the size used de-

pending upon the archi-

tectural requirements. The

lock area, measuring 4%
inches by 20 inches on both

(idges of the door, insures

ample lock space no matter

how the door is hung, as

shown at [E). A woven-

wood core overlaid with

plywood (usually 3 ply),

with two sides, is shown at

(F). The veneer may be of

any kind of wood desired.

Fitting and Hanging a

Door. There are three meth-

ods commonly used in

hanging doors: (1) by side

hinges on the edge or side

of the door; (2) by pivot

hinges on the top and bot-

tom of the door near one

edge; (3) and the roll-

away, or sliding, method

with the door on a track.

Side Hinge, Several kinds of side hinges can be used, such as the

strap, the tee, and the butt. The first two are inexpensive surface

hinges. Butt hinges are commonly intended to be mortised into the edge

of the door, although a few styles are made to be applied to the side

or surface. These are known as surface butts. Another type is the

half-surface butt which is mortised into the jamb and fastened to the

surface of the door. A fourth type is the invisible hinge commonly
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(^) Keev this distance sufficient to

prevent splitting

{B) Set back enough to prevent

splitting when chiseling

(C) Width of the gain

{D) Maximum clearance when door

is open

Fig. 46. Loose-Pin Butt Mortise
Hinge

Specifications for Loose-Pin Butt Hinge for Wood Doors

Size and Tvi*e of Doors* Length of
Butt Hinge

Inches
Thickness
Inches Type of Door

Width
Inches

or Yi Cupboard doors up to 24 2Y

Screen doors up to 36 3

Doors up tx) 32 S'A

Doors over 32 to 37 4

1^6, 1^, orlj^ Doors up to 32 4M

Doors over 32 to 37 5

Doors over 37 to 43
5

Extra
heavy

1%, IM, or m Doors over 43 to 50
6

Extra
heavy

2, 2M, or 2Y Doors up to 43
5

Extra
heavy

2. 2iA,or2H Doors over 43 to 50
6

Extra
heavy

Doors larger than 5 feet should have three butt hinges, one for each 2^ feet of height.



3*6

‘ie jaoib Th- « 111 rt-

°*'
®^*'*6Nrily

"stj
'• how, Portioj '“SelUKre.

£» “C""' “e h«U«. c,
"'**!SS-"“"«

"<l"'« C-I"'"'
“' "« Joor d!' «lCrtT* '>»"•.

®P«ng hinge, n
]

^inge sho
^ ®°"-

^oor. The the h^ ? 47 ?«

"’«' '««« ttl '«"> of n. ,
" ‘ !>» «»

l°°, '"'' “
*



INTERIOR FINISH 317

also be obtained with a checking device known as a checking floor-

spring hinge. Some of the more expensive styles have a liquid con-

trolled checking device which regulates the action of the door. This
type of hinge is used principally in commercial buildings where trafSc

is heavy.

Sliding Doors or Roll-Away Type. The sliding door, hung from
a track and operating on rollers, was once extremely popular for

Fig. 49. Sav-A-Space Roll-Away Door with Cross Section Showing Grooved Header,
Roller, and Plate

use in the home. However, it has lost its popularity in recent years

because a double wall must be built to accommodate the track and
rollers for this type of door. To meet the present-day needs, a &U-.4-

Space sliding door has been introduced by the Fir Door Institute.

This type of door requires only the regular 2x4 wall thickness. The
Sav-A-Space door is a complete sliding-door unit with a track and
rollers built into one package, as shown in Fig. 49. The frame unit

is set into the wall opening and covered with the regular interior wall

finish. Any door, with a thickness of 1% inches, can be hung to the

rollers, to match the interior trim. The frame for this tsqje of sliding

door, set up complete with the door hung and finish hardware installed,

is shown at (A)
,
Fig. 49. When this door is placed in the wall any type
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of interior trim can be applied over the spreaders. A cross-section

drawing, (B), Fig. 49, shows a grooved header, roller, and plate of

this type of door. A lug on a roller slides on a hanger plate fastened to

the door.

Fitting the Doors, A door must be handled with care to prevent

damage to it before it is hung. When delivered to the job, the doors

should either be stacked carefully on the floor or set against the wall.

If the doors are set against the wall, special care must be taken to

prevent warping of the doors and to make sure the interior wall surface

is not damaged in any way. Before attempting to fit and hang a door,

the following preliminary precautions should be observed.

1. Consult the working drawings and building specifications regard-

ing the type of door required for any particular opening, the hardware

specified, and the direction the door is to swing.

2. Mark the door jamb which is to receive the hinges.

3. Check the size of the door with the opening size,

4. If possible, assemble all necessary tools and the equipment re-

quired while fitting the door, on the fitting side of the opening. Beside

the usual small tools, such as the plane, saw, hammer, and chisel, it

will be necessary to have a pair of sawhorses and a door jack placed

conveniently near the door opening. For occasional door hanging, a

small portable vise clamped to the end of a sawhorse is especially con-

venient for holding a door while it is being planed. However, when a

number of doors are to be hung, the carpenter prefers a regular door

jack.

Doors must be carefully fitted to the jambs with ample clearance to

insure free movement of the door. To fit a door, proceed as follows:

PROCEDURE

1, Place the door lengthwise on a pair of sawhorses.

2, Square a line across the stiles and cut off the lugs in line with the top

and bottom rail.

3, Mark the hinge stile on the door and fit the door against the hinge

jamb, planing the edge if necessary to conform to the shape of the jamb.

Note: The hinge edge usually should be square, although a slight bevel at

the back has an advantage.

4, Measure the width of the opening (distance between the jambs) at

the top and bottom with an extension rule, or two sticks to take the place

of an extension rule, and transfer the dimensions to the door lying on the
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sawhorses. Draw a cutting line on the door, making the door % of an inch

narrower than the width of the opening.

Note: A well-fitted door should fit' to the shape of the door opening and
have a clearance of Vw of an inch on each side and on top. The bottom clear-

ance should be from % to % inch, unless a threshold is used, in which case
a Me-inch clearance should be
allowed between the door and the

threshold. The threshold should be

fitted in place after the door has

been hung.

5, Plane the second edge of the

door to the cutting line.

Note: To insure uniform clear-

ance, check the jamb for straight-

ness before planing off the entire

amount to be removed.

6, Place the door in the opening,

check the fit and insert a wedge as

shown at (X), Fig. 50, in place.

Scribe the top edge of the door to

the top jamb. (Scribing means
drawing a line parallel with an ex-

isting surface.) The scribing can be

done with a pair of dividers or a

regular scriber. This operation is un-

necessary when both the door and
jambs are square.

7, Plane the top edge of the door
to fit the top jamb.

8, Bevel the lock edge of the pig. 50. Location of Hardware on a Door
door. The side-hinge door forms an
arc as it swings, and the lock side must be beveled so the point on the door

shown at (A), Fig. 51, will clear the edge of the jamb shown at the point

(B), Fig. 51. The amount of bevel required will depend upon the thickness

and width of the door and the width of the hinge. This bevel can be obtained

by drawing a diagonal line on the top edge of the door from one comer to

the theoretical pin center of the hinge. The bevel line (AB), Fig. 51, is at a
right angle to the line (AX), Fig. 51. Set the T bevel to the line (AB

)

and the

side of the door to find the correct angle of the bevel.

9, Remove the sharp edges of the door with the plane and sandpaper all

edges until they are smooth.

Note: Edges of hardwood doors sometimes are hard to plane smooth and
free from checks due to cross grain. A well-sharpened scraper will help to

smooth such edges.

Hanging a Door. The size and weight of the door will determine

the length of the hinge you should use. (See information given with

Fig. 46.) The width of the hinge and the amount of the setback will
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depend upon the thickness of the trim shown in Fig. 52. Sufficient

clearance must be allowed to prevent binding of the door against the

trim as the door swings back against the wall. To hang a door pro-

ceed as follows:

PROCEDURE

i. Place the door in the door opening, then force the door against the

hinge jamb with a wedge shown at (X), Fig. 50. Place a 4-penny (4d)

finish nail on top of the door

and force the door up against

the nail with a wedge shown
at (Y), Fig. 50.

2.

Mark the hinge loca-

tion on both the jamb and the

door stile with a knife or
sharp pencil and make a cross

mark to indicate the side of

the line the hinge should be

gained.

Note: The hinge location

may vary according to the de-

Fig. 61. Beveled Lock StUe of Door architect or the

foreman on the job. However,
in general practice, a definite proportion usually is followed. If the top of the

hinge is 7 inches down from the top of the door, then the bottom of the lowest

hinge should be 11 inches up from the floor. Some carpenters prefer to use the

figures 6 and 10, as shown in the illustration, Fig. 50. When there are three

hinges, these figures generally are used. The third hinge should be centered

between the top and the bottom hinges, as shown in Fig. 50.

3,

Scribe the bottom of the door to the floor before removing the door.

If a threshold is used, measure the thickness of the threshold and add to this

Fig. 52. Method of Hanging Door for Clearing Cas- Fig. 53. Knife and Gauge Used for
ing When Swung Wide Open Squaring Lines for Width of Gain
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figure Me of an inch for clearance. If no threshold is to be used, then a %-
inch to %-inch clearance is required.

4. Place the door in a door jack and with a knife and a butt gauge mark
the width of the hinge on the edge of the door. Square the lines across the edge
of the door with the butt gauge, as shown in Fig. 53.

Note: The detail of the gain for the jamb is shown at (A), Fig. 64, and
the detail for the door is shown at (B), Fig. 54.

Fig. 54. Width of Gain Determined by Fig. 56. Method of Setting the Butt
Width of Hinge and Clearance Required Gauge for Depth of Gain

5. Set the butt gauge to the width of the gain as shown at (P), Fig. 54.

This width will be determined by the casing clearance required and the width

of the hinge as shown in Fig. 52. Gauge the width of the gain on the door as

at (H), Mg. 54.

Note: The depth of the gain on the jamb is shown at (A), Fig. 55, and
the depth of the gain on the door is shown at (B)y Fig. 55.

6. Gauge the depth of the gain for the

hinge as shown at (B), Fig. 55.

Note: The depth (E), Fig. 56, will de-

pend upon the construction of the hinge.

Butts for large doors are swaged as at (A),

Fig. 56; small butts for cupboard doors are

straight and the gauge is set slightly less than

half the thickness of the barrel shown at (B)j

Mg. 56.

7. The gain layout is shown at (/I), Fig.

57. With a sharp chisel notch the two ends

of the gain, as shown at (B), Fig. 57, by set-

ting the chisel with its bevel toward the gain.

Then score the rest of the gain and clean it

out by paring with a chisel. See (f7), Fig 57.

(B)

Fig. 56. Depth of Gain Depends
upon Hinge: (A) Swaged Hinge;

{B) Straight Hinge

8. Place the hinge in the gain so the loose pin will be up when the door
is in position. Drive, the screws toward the back of the hinge holes so the

hinge will be drawn tightly into the gain against the setback shown at (D),

Fig. 52.
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Lay out and mortise the gain into the jamb as shown at (A), Fig. 64,

the same as in the door. Pull out the loose pin and screw the free leaf of the

hinge into place on the jamb with two screws.

10, Hang the door in place

on the hinges and check the door
for proper clearance, which
sliould be ViQ of an inch on each

side.

Note: If the door has more
than ^6 of an inch clearance

along the hinge jamb, the gain

should be deepened slightly. If

the door binds against the jamb,
place a strip of cardboard be-

hind the butt in the gain. Then
drive all screws in place secure-

ly-

11. Adjust the door stops.

The stop on the hinge jamb
should have Me of an inch

clearance between it and the

door. The stop on the lock side

should hold the door flush with

the outside edge of the jamb.
The top stop should be held in

line with the side stops. Nail

the door stops securely with 4-

penny (4d) finish nails.

Mortise Locks. Although there are several types of door locks, the

instructions given in this text for the installation of locks is confined

to the ordinary mortise lock. Special locks, such as those used on front

doors, have installation directions enclosed in the package with the

lock.

Rules for Installing Door Locks

Right-Handed or Left-Handed Doors or Casements. Locks are not

always made so they can be reversed or changed to suit doors hinged

on either the right-hand or left-hand side, or for doors opening in or

out. Therefore, chiefly for the purpose of buying door hardware, it is

necessary for the carpenter or builder to have some knowledge of the

standard rules regarding locks intended for right-hand or left-hand

doors or casements.

1. Whether a door is to be right-handed or left-handed is always

determined from the outside,

2. The outside of a door is the street side of an entrance door and

(C)

Fig. 67. Making Gain for Hinge: (A) Gain Laid
Out; (B) Gain Notched and Scored; (C) Gain

Cleaned Out by Paring with Chisel
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the corridor side of a room door. The outside of a communicating door,

that is from one room to another, is the side from which the butts or

hinges are not visible when the door is closed. The outside of a closet,

cupboard, or bookcase door is the room side, thus reversing the rule

which applies to other doors.

Fig. 68. Hand of Door and Locks When Opening from You

3. When you stand outside a door, if the butts are on your right

it is a right-handed door; if the butts are on your left it is a left-

handed door. If, when standing outside, the door opens from you, or in-

ward, it will require a lock with a regular bevel bolt and the lock is

described as cither right-handed or left-handedy depending upon

whether the butts are to your right or left. A lock with a regular bevel,

for a right-handed door, is shown at (A), Fig. 58. A lock with a

regular bevel, for a left-handed door, is shown at (B), Fig. 58. If, when

standing outside the door, it opens toward you or outward, the door

will require a lock with a reverse bolt and the lock is described as a

right-handed or left-handed locky depending upon whether the butts

Fig. 59. Hand of Door and Locks When Opening Toward You

are to your right or left. A right-handed lock with a reverse bolt is

shown at (A), Fig. 59. A left-handed lock with a reverse bolt is shown

at (B), Fig. 59.

Installing the Mortise Lock, The various parts of the ordinary

mortise lock as illustrated in Fig. 60 are: the strike plate shown at

(A)

;

the face of the lock and the bit key shown at {B ) ;
the spindle

for the knob shown at (C)

;

the escutcheon, or plate for the keyhole,
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shown at (Z>)
;
the rose for holding the knob shown at (£) ;

the rose

and escutcheon combination plate shown at (F).

More elaborate mortise locks are made with cylinder locks on one

or both sides, with a handle on one side and a knob on the other side,

Fig. CO. Various Parts of Ordinary Mortise Lock

or with handles on both sides. However, this type of lock is used prin-

cipally on front or outside doors. To install the ordinary mortise lock,

proceed as follows

:

PROCEDURE

1, Unpack the package containing the lock and examine each part in

order to become familiar with the installation requirements. (Take care not

to lose any of the parts or the screws.)

2. Open the door to a convenient working location and block it with two
wedges under the front edge as Shown in Fig. 61.

3. Measure up 36 inches from the floor, the usual knob height, and square

a line for the lock spindle from the edge of the door, as shown at (A), Fig. 61.

4, Place the lock on the side of the door with the face of the lock flush

with the edge of the door and the spindle-hole center on the line (A), Fig.

61. Mark the spindle location and the center of the keyhole. Also mark, near

the edge of the door, the location of the top and bottom of the lock as shown
at (B), Fig. 62.

5. Square the top and bottom lines indicated as (B)j Fig. 62, across the

edge of the door and gauge a center line between them, as shown at ((7 ), Fig.

62. (A deep gauge line here will help to center the auger bit.)

6, Bore a %-inch hole for the spindle and another for the key.

Note: Continue to bore the hole until the screw of the bit shows on the

opposite side of the door, then bore back from that side of the door. This

will avoid splitting the wood. When small escutcheons are furnished, it is

advisable to bore two small holes for the key and clean out these holes with
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a pocket knife instead of boring a %-inch hole. This will insure coverage of

the hole by the escutcheon.

7. Select an auger bit Viq of an inch larger than the thickness of the mor-

tise lock and bore holes into the edge of the door, as shown at (1) and (2)j

Fig. 62. Then continue to bore a series of holes, one overlapping the other,

to avoid excessive chiseling.

® LINE OF LOCK
SPINDLE HEIGHT
36" FROM FLOOR

MARK CENTERS ,

OF SPINDLE
AND keyhole

SQUARE TOP ANDi
BOTTOM POINTS®
^ ACROSS EDGE

MORTISE FOR
^

FACE OF lock)

CENTER OF>
KEYHOLE

HOLES BORE(^
FOR LOCK

HOLES FOR
SPINDLE
AND KEY

Fig. 61 . Mortise Lock Layout: Wedging the Fig. 62 . Making Mortise for Lock: Gaug-
Dodr; Laying Out Spindle Height; Locat- ing Center Line; Boring Holes for Mortise;

ing Spindle and Keyhole Mortise for Lock Face

Note: In boring these holes, sight both sides of the door to avoid coming

out on the side of the door with the bit.

<9. Clean out the mortise with a chisel and try the lock,

9.

Insert the lock with the face pressed lightly against the edge of the

door. Line up the lock with the spindle and keyhole, then draw a line with a

knife around the edge of the lock face.

10. Remove the lock and chisel out the mortise to the depth of the thick-

ness of the lock face, as shown in Fig. 62.

11. Replace the lock and fasten it with screws.

12. Assemble the rose, escutcheon, spindle, and knob on the door and
fasten them in place with screws. Adjust the knob and tighten the setscrew

in the knob.

Note: A careful check should be made to see that the spindle is straight

in the lock and the knob is free in the rose to insure freedom of action. The
rose and escutcheon must be in line vertically for the sake of appearance, if

for no other reason.

13. Remove the wedge from under the door, and partly close the door.

Mark the top and bottom location of the latch bolt on the door jamb with a

pencil.

14. Mark the relation of the strike plate to the lock by holding the plate

against the face of the lock
;
also hold the plate against the side of the latch

bolt and draw a line as shown at fXJ, Fig. 60, along the edge of the door
with a knife.
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Fig. 63. A Well-Designed and Carefully Built Stair
Courtesy Ralph Stoetsel, Architect

15. Mark the location of the strike plate on the jamb with a knife, hold-

ing the plate so the line (X) is in line with the edge of the jamb and the
latch-bolt marks on the jamb center in the strike-plate hole.

16. Remove the strike plate and chisel out the mortise to a depth equal

to the thickness of the strike plate. Screw the plate in place.

17. Chisel out the wood to a depth of y2 or % of an inch through the
strike-plate openings, to allow the latch and dead bolts to enter strike plate.
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STAIR CONSTRUCTION

"the staircase, when carefully designed and built, adds dignity and

charm to a home. Fig. 63. The quality of craftsmanship displayed re-

flects the character of the entire interior of the building. Therefore,

since stairways usually are located near the main entrance, the impor-

tance of the stairs, whether in a home or public building, must be given

careful consideration in order to create a feeling of well-being as one

enters the building.

In general, stairwork is considered a special field of carpentry;

hence, stairs usually are built in a stair shop which often is a part of a

regular mill. However, not all stairs are built in a shop. Stairs usually

built by the carpenter on the job include the porch, basement, and any

stairs on the outside of buildings, or less important stairs within a

building. Therefore, it is important for every carpenter to have the

necessary information regarding the general principles involved, as

well as knowledge of the layout and construction, for at least the

ordinary stairs.

Types of Stairs. The staircase in a building is one means whereby

one may travel from the level of one floor to another. The ease with

which a stairway can be traveled depends upon the proper proportion-

ing of the riser and tread of each step and the number of steps in one

series or flight. The design of the building and its space limitations will

control the type of staircase suitable for the layout to meet the travel

requirements.

Straight-Flight Stairs, A stairway commonly known as a straight-

flight stairs, shown in Fig. 64, is the simplest to build, but not neces-

sarily the most desirable. The layout of a building does not always

permit the use of a straight-flight stairway. A staircase with a long

flight, consisting of more than fifteen steps, is tiring because it affords

no opportunity for a pause in ascent. For this reason a landing should

be introduced somewhere in the flight, usually at the halfway point,

as shown in Fig. 65.

Landings also have another function, that of changing the direction

of the stairs, as shown in Fig. 66. The staircase returning on itself, as

shown in Fig. 67, is economical in space, especially when there are a

number of floor levels to be connected.
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Fig. 66. A 90-Degree Change Stair

with Landing
Fig. 67. Stair with Open
Newel Returning on Itself

4b

Fig. 68. The 90-Degree Change
Stair with Winders

Fig. 69. The 90-Degree Change
Stair with Spaced Winders

Winder Stairs, Space limitations frequently demand a staircase with

winders to bring about a change in direction. The three-winder stair-

way frequently used, illustrated in Fig. 68, is dangerous because the

treads come to a point, causing them to become too narrow in width as

compared with the width of the regular tread at the line of travel. This

hazard can be partially overcome by using a greater number of winders,

as shown in Fig. 69, and laying them out so they do not come to a point.

The width of the tread at the line of travel in such winders is more

nearly the same as the width of the tread of the regular step.

Geometrical Stairs, The most complicated and most expensive stair-

ways are those that are curved, commonly known as the geometrical

stairway

y

Fig. 70. The geometrical stairway is a winding stairway, but



INTERIOR FINISH 329

it is so designed that the tread at the line of travel of all steps is the

same width. These staircases may be circular as shown at {A), or

elliptical as at (B), Fig. 70, and often are designed with landings to

insure ease of ascending.

Safety Precautions in Stairway Building. Statistics compiled by the

National Safety Council show that stairways are the cause of the

greatest number of accidents in the home. These accidents can be at-

Fig. 70. Two Types of Geometrical Stairs: (^) Circular Stair; (B) Elliptical Stair

tributed to various factors, some, of course, are beyond the control of

those who design and build the stairways, because of the action of the

individual who travels them. However, there are far too many acci-

dents, due directly to faulty construction, which the carpenter can and

must control, thereby making a worthwhile contribution toward ac-

cident prevention.

The Safety Engineering Department of the National Workmen’s

Compensation Service Bureau has set up the following standards as

suggestions to stairway builders to help remove some of the causes

responsible for many accidents.

1. Stairways should be free from winders.

2. The dimensions of landings should be equal to or greater than the

width of stairways between handrails (or handrail and wall).

3. Landings should be level and free from intermediate steps between the

main up flight and the main down flight.

4. All treads should be equal and all risers should be equal in any one

flight.

5. The sum of one tread and one riser, exclusive of the nosing, should

not be more than 18 inches nor less than 17 inches.

6. The nosing should not exceed 1% inches.

7. All stairways should be equipped with permanent and substantial

handrails 36 inches in height from the center of the tread.
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8, All handrails should have rounded comers and a surface that is

smooth and free from splinters.

9. The angle of the stairways with the horizontal should not be more
than fifty degrees nor less than twenty degrees.

10,

Stair treads should be slip proof, firmly secured and with no protrud-

ing bolts, screws, or nails.

Relation of Treads and Risers. Stairs can be built at any angle from

20 degrees to 50 degrees, Fig. 71. However, when the angle is between

Fig. 71. Preferred and Critical Angles for Stairs, Ladders, Ramps, and Inclines

Safety Department of National Workmen's Compensation Service Bureau

30 and 35 degrees, greater safety can be insured. Therefore, such a

size angle is preferred. The relation between the risers and treads is

especially important to insure safety and ease in travel. The proper

relationship between these members establishes the distance of the step

or man ^8 stride in ascending and descending, and must be kept within

certain limits. The accepted rule for this relation is that the sum of

one tread and one riser should equal from 17 to 18 inches. How this

relationship is maintained for the various angles from 22 degrees to 50

degrees is shown in Fig. 72. The height of the riser increases and the
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width of the tread decreases as the stairway becomes steeper. The

main staircase for a house should have risers as near as possible to 7

inches. However, this dimension may vary from 6^/^ to 7^ inches.

The tread should be about 10l^ inches wide, not including the nosing.

This width may vary from 10 to 11 inches. These dimensions for risers

and treads are preferred, but cannot always be adhered to strictly.

However, the carpenter should aim to get as near as possible to these

proportions to insure a good safe stair.

Angles, Risers, and Treads for Stairs*

(Tread-fRiser=17 Inches)

Angle with Horizontal
| Riser in Tread in

DeRreea Minutes Inches Inches

22 00 5 12M
23 14 5M
24 38 12
26 00 5H
27 33 6 iiH
29 03 6M
30 35 QVi 11

32
33

08
41

6H
7

103^
lOH

Preferred

35 16 7H lOM
36 52 7V2 10

38 29 7H 9%
40 08 8 9.4

44 9M
43 22 SVi 9
45 00 8H m
46 38 9 84
48 16 9K 84
49 54 8

Safety standards developed by Safety Department of National Workmen’s Compensation
Service Bureau.

Fig. 72. Relation of Riser to Tread for Various Angles of Stairs

Headroom. The space above the stair, called headroom, is measured

vertically from the top of the tread at the face of the riser up to the

under side of the stair above or the end of the wellhole. (See Fig. 83.)

This headroom should be about 7 feet in the ordinary house. Greater

headroom should be provided in public or semipublic buildings. The

headroom is important not only to allow a man to travel up or down

the stairs without bumping his head, but also to permit the moving of

furniture up or down the stairway.

Handrails. Handrails should be provided on one or both sides of a

stairs. The height of handrails should be 32 or 33 inches from the edge

of the nosing to the top of the rail, as shown in Fig. 71.
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Stair Widths. The width of staircases is determined by the necessity

for two people to be able to pass comfortably on the stairs, and the

fact that furniture will, at some time or another, have to be carried up

or down. One person can with reasonable comfort use a stair two feet

1. Landing
2. Raised-panel dado
3. Closed stringer

4. Riser

6.

Tread
6. Tread housing
7. Cove molding under nosing

8. Goose neck
9. Landing newel post

10. Handrail
11. Baluster

12. Volute
13. End nosing

14. Bracket
1 5. Open stringer

16. Starting newel post

17. Bull-nose starting step

18. Concave easement

wide, but if two people are to be able to pass on the stairs, the width

must be at least three or three and one-half feet.

The width of stairs necessary for the passage of furniture depends

upon the shape of the stairs and the kind of furniture which it is

reasonable to expect will have to be taken up or down the stairs. The

straight-flight stairway permits the movement of objects more easily

than does the winder or platform type of stairs. When winding or plat-

form stairways are open on one side, including open-well stairways, they

will afford a better chance for moving large pieces of furniture, because
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such objects usually can be raised over the handrails and newel posts

unless the articles are extremely heavy.

The main staircase of a building, when carefully designed and

built, presents not only a pleasing appearance, but also requires con-

Fig. 74. Stringer with
Nailed Cleats

Fig. 75. Rabbeted Stair

Stringer

Fig. 76. Stair Blocks Nailed
to Carriage

siderable skill in erecting and assembling of the many different parts.

Of the different parts of a staircase, such as the one shown in Fig. 73,

there are at least two parts

—

the treads and the stringers, which are

common to all stairways regardless of how simple or complicated they

may be.

Types of Stringers. The terms stringers, strings, horses, springing

trees, and carriages are applied to the supporting members of the stairs

and are synonymous terms. The carriage most often assumes the simple

Fig. 77. Cutout Stringer; Fig. 78. Cutout Stringer Fig. 79. Risers May Be
a Type Commonly Used on withWallboard Used against Butted and Nailed against
Porch, Basement, or Attic a Plaster Wall on Attic or Cutout Stringer or Mitered

Stairs Basement Stairs and Nailed

form of a straight 2x4 to which blocks are nailed for the treads and

risers. The carriages may form the framework for lath and plaster for

the under side of the stairs, the stair soffit.

The simplest type of stringer, illustrated in Fig. 74, is just a plank

with cleats nailed to the sides, on which the treads rest. The stringers
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may be rabbeted as shown in Fig. 75, which is a more sturdy type of

construction. However, this method is seldom used today.

The blocks nailed to the carriage, as shown in Fig. 76, are tri-

angular in shape. The two sides of the triangle which are at right angles

to each other are equal to the riser and tread of the stairway.

Cutout Stringer. The type of stringer commonly used on porch,

basement, and attic stairs is the cutout stringer illustrated in Fig. 77.

Fig. 80. Housed Stair Showing (A) Housed Stringer and (B) Assembled Stair

When this type of stringer is used against a plastered wall on attic or

basement stairs, a wallboard is first nailed against the wall and the

stringer is nailed against the wallboard, as shown in Fig. 78. The riser

on open cutout stringers can be butted against the stringer, or mitered

to produce a more finished appearance, as in Fig. 79. In case of a butted

riser, allowance must be made for the thickness of the riser. This

allowance becomes important when there are horizontal limitations.

Homed Stringer, The best type of stair is formed with a housed

stringer as illustrated at {A)y Fig. 80. In this case the stringers are

rabbeted with tapered grooves into which the treads and risers fit. In

assembling the housed stairway, the risers and treads are cut to the

correct length, placed into the grooves and fastened in place with glued
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wedges driven into the tapered grooves under the treads and against

the back side of the risers, as shown at (B), Fig. 80. Several blocks

glued along the middle of the steps hold the treads and risers together

as shown at (B), Fig. 80. In the best construction of housed stairways

the risers are rabbeted into the treads, then glued and nailed, as shown

in Fig. 81. The rabbeting produces a stairway which will not squeak nor

allow dust and dirt to sift through the joints.

Stair Treads. The treads for the main stairs of a dwelling are com-

monly made of hardwood, either birch or oak, 1% to ly^ inches in

Fig. 81. Tread and Riser Fig. 82. Three Types of Nosing Commonly Used on Stair

Rabbeted into Each Other Tread

thickness, while the attic stairs frequently have treads 1 inch in thick-

ness. When basement stairs are built on the job, the treads usually are

made from a 2x12. When a 2x12 is used for the treads on porch or

other outside steps, it is advisable to bore several holes in the treads to

allow water to run off quickly. A better plan is to use several 2x4's

slightly spaced to prevent the water from standing on the treads.

The nosing, that part of the tread which extends beyond the riser,

can be finished in several different ways as illustrated in Fig. 82. A
square finish with the sharp edges taken off, or chamfered, with a plane

is shown at (A); a beveled finish with a rounded corner is shown at

(B ) ,
and a round nose is shown at (C) . A more finished appearance can

be produced by nailing a %-inch cove molding under the nosing, as

shown at (B) and (C), Fig. 82.

Calculations Necessary for a Straight-Flight Stair Layout. To help

bring about a better understanding of how to go about laying out a

stair stringer, let us consider laying out a stair which must have a
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total rise of 8 feet 4 inches. The wellhole, already established, is 11

feet 3 inches, as shown in Fig. 83.

Before any stringer can be laid out a study must be made of the

plans, or stair location, to determine the type of stair required, such as

straight-flight, platform, winders, or others. Also, the limitations or

restrictions must be considered; that is, obstacles which demand cer-

tain changes in the stair layout due to door openings near the bottom or

windows along the stair flight. Frequently such restrictions will only

Fig. 83. Straight-Flight Stair, Showing Relation of Riser to Tread, Total Rise to Total

Run, and Desirable Headroom

determine the place where the stairs will start at the bottom, and this

might necessitate the shortening of the total run of the stair, thus

changing the standard proportions between the riser and the tread by

narrowing the tread. In other words, this study of the stair location

will give an overview of the stair requirements which are necessary be-

fore the stairs can be laid out.

Space will not permit going into a detailed discussion regarding all

the situations which may develop and the problems involved in building

various types of stairs. However, when the principles involved in the

layout of a simple stair with no restrictions are thoroughly understood,

then the problems in most variations can be solved satisfactorily. As

an illustration let us consider the straight-flight stairs shown in Fig. 83.
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PROCEDURE

1, Take a story pole (any piece of lumber, 1x2 preferred) and set it on
the finished floor in the wellhole on the basement floor, Mark the location of

the finislied floor above, or first floor, as shown at (1)^ Fig. 83. The distance

(1-X

)

will be the total rise of the stair, in this case 8 feet 4 inches.

Note: If the finished floor has not been laid when the measurement is

taken, a block of wood should be placed on the rough floor above to establish

the line of the finished floor, or allowance can be made for the thickness of

the finished floor.

2, Set a pair of dividers to 7 inches (a i)ermissible unit rise per step)

and step off the total rise on the story pole, dividing the distance (1—

X

) into

equal parts. If upon the first trial you find there is a remainder, adjust the

dividers to another number and ti*y again. If the remainder is less than 3^/^

inches set the dividers to a number larger than 7 inches. If the remainder
is more than 3y2 inches, set the dividers to a number smaller than 7. Con-
tinue adjusting the dividers and stepping off the distance on the story pole,

until the last unit is the same as all of the others. This number then will

be the unit rise per step.

The unit rise per step can also be obtained by dividing the total rise in

inches by 7 to find the number of risers (drop the fraction if any), then

divide the total rise by the number found, to obtain the exact unit rise per

step. For example, when the total rise from finished floor to finished floor

is 8 feet 4 inches (100 inches), divide 100 by 7, which gives 14%. Then 100

divided by 14 (fraction dropped) equals 7.143 or 7% inches, which will be

the exact unit rise per step (for 14 risers) for a total rise of 8 feet 4 inches.

3, The standard width of the tread is obtained by subtracting the unit rise

from 17^/2, as the sum of the riser and the tread should equal between 17

and 18 inches. In our problem, the unit rise was found to be inches. Then

subtracting 7% inches from 171/^ inches gives 10% inches. Therefore,

10% inches is the width of the tread, or the unit run per step, as shown
in Fig. 83. Consulting the safety standards given in Fig. 72, you will find

that a unit rise of 7^8 inches with a tread width of 10% inches will fall

within the preferred group of sizes for angles, risers, and treads, and is con-

sidered ideal for stair construction. Basement stairs are the cause of many
home accidents. Therefore, these stairs should be designed so as to come
within the preferred angle the same as the main stairs of the house, if at

all possible.

Note: In laying out the stair, the nosing of a step is not considered a part

of the tread. Since the nosing is added for appearance only, it does not

enter into stair calculation.

4, To find the total run of the stair, multiply the width of the tread by
one less than the number of risers. The reason for this can be found by
studying Fig. 83, which shows there is one less tread than the number of

risers. In the foregoing problem, the width of the tread was found to be 10%
inches and the total number of risers 14. Therefore, subtracting 1 from 14

leaves 13, the number of treads ; and 13 X 10% gives 134% inches, or 11

feet 2% inches (3"), the total run of the stairs.
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5. To find the starting point of the stairs, locate point (X), Fig. 83, on
the basement floor by plumbing down from the header (A) in the wellhole.

Then lay out the total run of 11 feet 3 inches (2%") of the stair to locate

the starting point as shown at (2)f Fig. 83.

6, The amount of the headroom of a stairs should be about 7 feet. The
headroom can be determined by finding the amount of rise of the stair directly

below the header of the wellhole. When the unit rise per step is added
to the thickness of the floor above, together with the thickness of the joist,

and this sum is subtracted from the total stair rise, the result will be equal

to the headroom of the stairs. In our problem in Fig. 83 the stair is up one
riser height, or 7% inches, at the point directly below the header (B), in the

wellhole. The floor (and joist) thickness above, plus 7% inches, equals 17

inches. Subtracting 17 inches from 100 inches leaves 83 inches, or almost 7 feet,

which is adequate headroom for these stairs.

Note: If it is found that the headroom is insufficient, additional clear-

ance can be gained by tipping the header in the wellhole at an angle, or

moving it back a few inches.

Fig. 84. Layout of a Stair Stringer

Laying Out a Stair Stringer, Such calculations as those just ex-

plained are necessary before a stair stringer can be laid out. In laying

out the stair stringer illustrated in Fig. 83, the following method can

be used.

PROCEDURE

1, Select a straight piece of 2x12 of the correct length and lay it on a

pair of sawhorses.

Note: The required length can be found by taking the unit rise per step

(7%") on the tongue of the framing square, and the unit run per step, or tread

(10%"), on the blade. Lay the square on the edge of any straight stick to

these measurements and draw the lines (AC) and (CB), Fig. 84. The distance

(AB) will be the bridge measure per step. Multiply this bridge measure

(12%") by the number of risers (14). The result will be 14 feet 10 inches,

the approximate length required for this stair stringer.

2. Begin at the bottom of the stringer, lay the square in the position shown
in Fig. 84 (use framing-square clips if available). Take the unit rise (7%")
on the tongue and the unit run, or tread (10%"), on the blade. Draw the

lines (1-2) and (2-3).
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3, Reverse the square and draw the lines (1-4) at right angles to (1-2).

The length of the line (l^-i) is equal to the unit rise of the step (7%^').

Shorten the rise of the first step from the bottom an amount equal to the

thickness of the tread to be used. Draw the cutting line (5-6) parallel to

(1
-2 ).

Fig. 85. Methods Used to Secure Adequate Support of Stair Stringer at Top

4. Continue to lay out from point (3), along the edge of the 2x12, the

balance of the steps required for the stair. Great accuracy is required in

laying out the steps. Therefore, use a sharp pencil or knife and make the

lines meet at the edge of the 2x12.

5. When the point (7) at the top of the stringer has been reached, extend

the line (7-8) to point (9), making (7-9) equal to the thickness of the first

floor above (joist and flooring), at the wellhole.

6. The thickness of a tread was removed from the first riser at the bot-

tom of the stringer; this will drop the stringer. Then this tread thickness

(9-10

)

must be allowed at the top, if the stringer is to fit up tightly against

the joist header of the first floor.

7.

Greater nailing support of the stringer at the top can be obtained by

fitting the stringer around the header joist. Therefore, draw lines (10-11),

thickness of joist, also (11-12), height of joist, and (12-13), top cut of the

stringer.

Other methods used to secure the stair stringer at the top are illustrated

in Fig. 86.
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8. A pitch hoard may be used instead of a framing square in laying out

the treads and risers of a stair stringer.

The pitch board shown in Fig. 86 is made of 1-inch material. The exact

size of the tread and riser of the step must be used when making the pitch

board shown at (A), All edges should be planed smooth and square with the

surface. The pitch board shown at (B) is made out of a 1x4, the length be-

ing equal to the bridge measure of the step.

Winder Stairs. At best winding stairs are dangerous to travel, be-

cause the treads are narrow on one end and this frequently causes

accidents. A platform or landing is always more desirable when a

change in direction of a stair is required. However, space does not

always permit a landing and the carpenter may be compelled to use

winders.

Three-Winder Stair, An easy and advisable way to build any winder

stair is to first draw a full-size layout on the floor, showing size and

shape of the treads, length of risers, together with all angle cuts of

both treads and risers. Risers are to be nailed against stringer, butt

jointed. The following method may be safely used when building

winders.

PROCEDURE

1. Draw a square (1-2-4-6

)

equal in width to that of the stair as shown
in Fig. 87. The dotted lines show the thickness and location of the outside

stringers.

2. With (1-2) as a radius, draw an arc connecting (2) and (6),

3. Divide this arc into three equal parts {2-8'), {3'-5'), and and
through these points draw the riser lines (1—3) and (1—5). The thickness of

the risers is shown by dotted lines.

4. The width of the treads at their narrowest point is obtained by draw-

ing the full-size newel post in position.

5. The angle of the cuts for the stringer cutouts is obtained by laying

the framing square on the layout as at (A). The framing square held as at

(B) will give the angle cut for the risers.

Layout of Stringer for Winders, The winder stringer is in two parts

(a-4) and (c-c). Fig. 87. The layout of each part is different and both

stringers have a different angle of rise from that of the main stair as

shown in Pig. 88.

The layout of the stringer is made along the edge of the stick with

the framing square, in the same way as shown in Fig. 84. The rise per

step is the same as that of the main stair, but the run of each tread

must be taken from the full-size layout, Fig. 87. Therefore (a-6)
, (6-4)

,

(c-d)
,
and (d-e)

,
in Fig. 88, are the same as in Fig. 87.
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Fig. 87. Full-Sized Layout of Winders Is Fig. 88. Stringer of Winders Has Different
Simple Method of Finding Dimensions and Angle from That of Main Stairs but the

Angles Rise per Tread Is the Same

The angle cut for the riser on the stringer should not be laid out

until the horizontal cut for the tread has been made on the stringers.

The angles for these cuts are taken from the full-size layout by laying

the square as shown at (.4), Fig. 87,

The treads of winders should be laid out to the exact shape and size

according to the full-size layout,

except that 1% inches must be

added to the width of the tread

at the front for nosing.

Riser lengths and angle cuts

are also obtained from the lay-

out; their heights are the same

as the risers of the main stair.

The newel post should be

routed out to receive the risers

and treads; blocks can be nailed

against the newel post to hold

the treads and risers; however,

this method is inferior workman- g9 ^ Four-Winder Quarter-Turn Stair

qU* Insures Greater Degree of Safety Because
*

* Treads Are of More Uniform Width than

Winder Stair of Greater Three Winders

Safety, Greater safety can be insured when winders are designed as

shown in Fig. 89. A more uniform wddth of tread is obtained by using
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four instead of three winders and by converging the risers at a point

(4) outside of the stair. This procedure will widen the winders at the

narrow point and will reduce the width at the widest point of the tread.

The width of these treads at the line of travel will become the same

as the regular tread. Therefore, it is necessary to determine the line

of travel before laying out the winders. The distance that the line of

travel is from the newel post depends a great deal upon the general

conditions of the stair. A skilful designer will take various factors into

account, such as location of the handrail, and the fact that many
people have a tendency to cut corners seeking the shortest path to

travel. In other words, there is no fixed distance for this line of travel

for all stairs. However, 13 inches probably will serve as a pretty good

average. For some stairs the line of travel will be 12 inches and on

other stairs the line of travel will be 14 inches, depending upon condi-

tions.

INSTALLING CABINETS

The cabinets of a home or building are becoming more and more a

part of the so-called prefabricated type, a type which is made at a

mill or cabinet shop and delivered to the job complete, where the

cabinets are then installed by the carpenter. This installation work re-

quires a high degree of skill not only to install the cabinets plumb and

level, as well as to fit them tightly against the wall or other cabinet

work, but also to avoid damage. The following method of installing

cabinets may be used.

PROCEDURE

1, Set the cabinet in place on the floor and into the comer of the room
where it is to be installed.

2. Level the top both ways as shown at (1) and (2)^ Fig. 90. If the floor

should not be level, it will be necessary to use wedges, as shown, to bring

the cabinet to a level position. After the top has been leveled, plumb the

sides as shown at (3) and (4), Fig. 90. If the cabinet has been carefully

built so that all faces are square, then the sides will be plumb when the top

is level. Failure to check for plumbness will demand adjustment in the posi-

tion of the cabinet where it is least noticed.

3. Scribe the bottom edge of the cabinet to the floor. This is done by setting

the scribers (A), Fig. 90, to the widest space, and then drawing the pencil line

(a) with the scribers parallel with the floor.

4, Turn the cabinet over on its side or back and remove the excess amount
of wood to the lines just scribed. Any amount more than one-fourth inch is
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more quickly removed with a saw. However, the plane is commonly used for

this job.

5. Again plaoe the cabinet into the position where it is to be installed,

pushing it tightly against the walls and level the top a second time as a check.

6. Set a pair of scribers (B), Fig. 90, to the widest opening between the

back of the cabinet and the wall, then scribe a line (h

)

along the end and the

top of the cabinet.

Note

:

Cabinets should be designed with excess material along the edges of

the outside faces by setting the back and the side of the cabinet from to %
inch back from the edges, as shown in Fig. 90.

7. Set the scribers {€) to the widest opening along the front edge and
scribe the lines (c) along the front and the top.

8. Remove the excess wood with either saw or plane to the lines just

scribed, undercutting slightly to insure a tight fit on the face side.

9. Place the cabinet back into position and check all edges for a good

fit and improve the cuts if necessary.

10,

Fasten the cabinet into place by toenailing the sides into the floor,

while the top is toenailed into studs of the wall.

INTERIOR MOLDING

The baseboards, shoe molding, chair rail, and other molding trim

are more or less continuous trim members extending around a room.

These are among the last of the trim members to be put into place be-

cause they usually have to be fitted against other work, such as door

casings, stairs, and cabinets. These trim members present the problem

of joining in the corners of the room so that the joints will be tightly
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closed and all members of the moldings properly aligned. Either the

miter or the coped joint is used for joining such trim members, depend-

ing upon the nature of the corner in which the joint is to be made.

Fig. 91. Methods of Applying Molding in Internal and External Corners of Room

The internal corners, as shown at (A) and (B), Fig. 91, formed by

the side walls of a room, require coped joints. The coped joint is

better for interior corners because it will not open while nailing the trim

into place against the wall and if the wood on such joints should

shrink, the opening will not be nearly so noticeable. External corners

such as (C) and (D), Fig.

91, formed by chimneys or

any other corners project-

ing out into a room, should

have the trim members

mitered because the miter

corner does not show the

end grain of the wood.

Coped Joints. Coping

consists of shaping the ends

of a molding or board so

that it will fit with a butt
Fig. 92. Coped Joint on Molding

against an adjacent

member as shown in Fig. 92. The coped joint is used in fitting moldings

on internal or inside comers. To cut a coped joint proceed as follows.

PROCEDURE

1 . Place the piece of molding in a miter box in the same position that it

will be when in place against the wall or other surface, as shown in Pig. 93.

The vertical side of the molding when in place should be against the back of

the miter box. A 45-degree miter will give the correct outline on the face of the

molding for a right angle or 90-degree comer. The outline or profile formed
by this miter cut is the cutting line which is to be followed with the coping

saw to get the correct cut in making a coped joint.
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Note

:

The angle of the miter must always be one-half of the angle of the

corner to which the moldings are to be fitted.

2,

Place the molding on a sawhorse with the vertical side down (the side

which was against the side of the miter box), Fig. 94.

With a coping saw follow closely on the waste side of the cutting line

Fig. 93. Miter Cut Will Give Profile or Cutting Line for a Coped Joint

formed by the miter cut, holding the saw as illustrated, the teeth of the saw

pointing down.
. , o

Note: The coped end should be slightly undercut. This will permit the front

edge to fit up tightly while the back edge is free.

3. Try the joint against the other member which is nailed in place. If

necessary, improve the cut by trimming it with a jackknife.

4. The coping line for wide boards usually is scribed with a pair of scribers

or dividers instead of mitering to get a profile.

Miter Joints. The angle of the cut on the molding or board for a

miter joint is equal to one-half of the angle of the corner around which

the molding is to be fitted. The angle of the miter cut for a square cor-

ner is 45 degrees, which can easily be laid out by holding the framing
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square along the edge of the straight stick to any two identical figures,

such as 5 and 5 on the edge of the square, as shown in Fig. 95.

The miter of any angle can be laid out by taking a T bevel and

adjusting it to the angle of

the corner. If this angle is

then transferred to a board,

as shown in Fig. 96, bisect

this angle with a framing

square, and locate the

points {B) and (C) at

equal distances from the

center of the angle, as (0),

Fig. 97. Take any two

identical figures, as 5 and 5

on the framing square, and

hold them on the points

(JS) and (C) and mark

point (D). Draw the line

{OD ) ,
which is the bisector

of the angle (BOC). Then,

all that remains to be done

is to lay out the angle

(DOC ) ,
the miter cut, on a

miter box in which the

moldings are to be cut or mitered. This can be done with either the

framing square or the T bevel.

Fitting Baseboards. A trim member usually is provided at the junc-

tion of the wall and the floor, called the base. This base may consist

Fig. 94. Coping Saw Used to Follow Profile of Miter
Cut to Make Coped Joint

Fig. 95. Forty>Five Degree Fig. 96. Transferring an Fig. 97. Bisecting an Angle
Angle Laid Out with Fram- Angle through the Use of a by Using a Carpenter’s

ing Square T Bevel Framing Square
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of only one board, as shown at (^4), Fig. 22, or it may have 'several

members, as at (B), Fig. 22, made up of the baseboard, base shoe, and

base-cap molding. The baseboard is nailed against the wall and fitted

with a butt or coped joint for internal comers, and mitered on external

comers, as shown at (C) and (D), Fig. 91. When fitting baseboards,

the following method may be used.

PROCEDURE

1, Clean out the corners of the room. Drive in any nails protruding on the

grounds and sweep the floor clean along the edges, where the base is to be

fitted in place.

Locate all wall studs and mark them on the floor with a light pencil

mark.

3. Square both ends of a piece of baseboard to the correct length and fit it

into place along the longest wall of the room. A tight fit can be insured by

Fig. 98. Scribing Piece of Baseboard in a Fig. 99. Base-Cap Molding and Base Shoe
Corner for a Butt Joint Are Coped on Internal Corners

cutting the board from Via to % of au inch longer than the length of the wall,

and springing the board into place against the wall. However, care must be

exercised not to break the plaster in the comers. Nail the board in place with

two 6-penny (6d) finish nails to each stud, holding the board down tightly

against the floor.

Note: Sometimes two or more pieces of baseboard are required for the

length of a wall
;
if this is the case, the joints should be made on a stud where

each of the boards can be securely nailed and the surface block sanded.

4, Select a second piece of baseboard of the approximate length of the

adjacent wall, hold it in position and scribe the end against the first board as

shown in Fig. 98.



348 FUNDAMENTALS OF CARPENTRY

5. Cut along the scribed line, undercutting slightly to insure a tight fit on

the surface.

6. Cut the second piece to the correct wall length, measuring from the face

of the first baseboard to the plastered wall in the other comer. Then nail the

second piece in place.

7. The baseboards should be fitted against door casings or plinth blocks in

the same way as siding is fitted against window and door casings, as shown in

Fig. 66, Chapter V.

8. The base-cap molding should be fitted and nailed after the baseboard

has been placed in position. The first piece of cap molding shown at (1), Fig.

99, should be cut square on both ends and fitted tightly into the corners in the

same way as the first piece of baseboard was fitted into place.

Fig. 100. Base Shoe Nailed to Floor Tight Fig. 101. Base Shoe When Nailed to

against Baseboard to Hold Shoe in Place Baseboard Will Create an Opening When
When Floor Settles Floor Settles

9.

One end of the second piece of cap molding shown at (2), Fig. 99,

should be coped to fit against the first piece (1). The other end of the second

piece (2) should be cut square so it will fit into the opposite corner.

10, Continue to fit and nail all cap moldings in place, nailing diagonally

downward to draw the piece against the baseboard and wall.

11, The base shoe, also known as carpet strip or quarter round, is cut and
fitted in the same way as the cap molding. The base shoe should be nailed with

4-penny (4d) finish nails into the floor, as shown in Fig. 100, so it will stay in

place on the floor in case the floor joist should shrink. If the base shoe is nailed

against the baseboard, as shown in Fig. 101, a pocket will be created where
dirt and dust will collect if the floor settles.

12, The mitered corners on the wide baseboards for external corners should

be laid out on the board when it is in position, as shown in Fig. 102. Follow
the method illustrated dii (A) and (B), Fig. 102. This procedure will take

care of any irregularities of the walls or floor and will help to insure a
satisfactory joint.

INTERIOR TRIM OF THE HOUSE OF THE BOOK
Work of applying the interior trimming of The House should not

start until after another thorough study has been made of the interior

plans and details shown on the blueprints at the back of the book.
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The specifications pertaining to this work and given in the Appendix

should also be read over again. Such a study will enable the carpenter

to plan his work more effectively and also become more familiar with

the kind of materials which are to be used, and the place where each

trim member is to go; also the order in which all materials should

be delivered to the job. In addition, such planning will help to prevent

Fig. 102, Easy Method of Laying Out a Miter Cut for Baseboard on External Corner

the making of mistakes and will avoid confusion and unnecessary

handling of materials.

Note: No trim should be applied until the plaster has dried and

the house as a whole has been thoroughly dried out, either by natural

or artificial means (heating plant).

Order of Procedure for Trimming The House. The usual order in

trimming a house may be varied to some extent. However, it is ad-

visable to apply as much of the trim as possible before laying the

finished floor. The following order is recommended.

1. Fit the sash (cold-weather construction demands the fitting of

the sash before plastering unless other means such as muslin is used

to close the window openings).

2. Trim all windows, fitting and nailing stool, apron, casings, and

stops.
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3. Apply knotty-pine wall covering and cove molding in the living

room and entry, except on the stair wall. Set the mantel for the fire-

place in position.

4. Lay the finished floor throughout the house. Sand the floor to

make it ready for the painter. The painter should stain, All, and apply

one coat of protection (either shellac, varnish, wax, or other suitable

material)
,
after which the carpenter should cover the entire floor with

a tough paper to protect the finished floor.

5. Set the door jambs.

6. Trim all door openings.

7. Hang all doors and fit hardware on doors and windows.

8. Erect the stairs and apply knotty-pine wall covering on stair

wall in entry.

9. Set kitchen cabinets.

10. Fit base, base-cap molding, base shoe, and picture molding.

11. Trim closets (closets should be left until the last, as odds and

ends of material or trim members partly damaged can then be used).

12. Apply hardware after the painters have completed their work.

Schedule for Delivery of Interior Trim and Materials. No material

should be scheduled for delivery until shortly before it is needed, to

avoid confusion and to keep the floor as clear as possible for work.

1. The first delivery should consist of all sash, doors and window

casings, window stools and apron, window and door stops, knotty pine

for the living room and entry walls, together with the cornice moldings.

2. The flooring should not be delivered until after the furring strips

and paper have been laid. However, several days before the flooring is

to be nailed in place it should be delivered to the job and be piled

loosely in the various rooms, so it will have a little time to become

adjusted to the atmospheric conditions of the rooms.

3. Doors, door jambs, stairs, and cabinets should not be delivered

imtil the floors have been laid, finished, and covered.

4. Only a small part of the hardware is needed before the doors are

hung. Immediately after the hardware is delivered, it is advisable to

provide a closet with a door and lock where the hardware can be

safely locked up in order to avoid losses.

5. Base trim, picture molding, shelving, and shelf cleats are mate-

rials which are delivered in long lengths and are the last of the trim
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members to be fitted. Therefore, it is best not to have this material

around imtil most of the other work is out of the way.

Distribution of Trim Materials. Door and window casings, window
stools and aprons, also the stops, are frequently delivered to the job

in long pieces. When this is done, a list of rough lengths required

should be made, allowing from % to 1 inch for fitting. It is advisable

to select these long pieces carefully and to plan the cutting of them

so as to avoid waste of material, and also to insure obtaining all of

the required pieces.

Door casings and stops will not be used until the floor has been laid.

Therefore, such pieces should be carefully stacked in an out-of-the-way

place until needed. All sash, as well as window trim, should be selected

and placed at each opening ready for fitting before work is begun.

Fitting of Sash and Trimming of Windows. All the sash for the entire

house, except the basement, are double-hung sash. These sash are to

be fitted and hung according to procedure previously explained, and

illustrated in Fig. 24.

The basement sash which are to be of steel construction will be

delivered to the job with the frame fitted and hung.

The window casings are to be of one piece. Since there are several

molding features, it will be necessary to miter the corners. Instructions

and methods of procedure for trimming window openings have been

given previously, and are illustrated in Fig. 24.

However, the trimming of the living-room windows must wait until

the knotty-pine wall covering has been nailed into place.

Living-Room and Entry Wall Covering. The knotty-pine boards for

the living-room walls are to be applied vertically. This will demand

cross headers at the top and bottom of the wall and at every two-foot

interval between the top and bottom. Since headers, at least on the

outside walls, cannot be nailed in place at the time of framing because

of the insulation, these headers frequently are left out until the inside

finish is ready to be installed.

The placing of these wallboards is started in one corner of the room,

toenailing each board (driving the nails at an angle into the edge of

the board, so they will not be visible). All boards must be driven

tightly against each other and held in place with nails. Three different

widths of boards are used. These are 4, 6, and 8 inches and should be
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applied in a staggered order. No definite order or sequence should ever

be followed. If the boards are installed in the same order or sequence,

the wall will appear uninteresting because of its uniformity. Full-length

boards which extend from the ceiling to the floor are desirable for

this purpose, as shown in Fig. 1.

The cornice cove molding should be fitted and nailed into place

after the walls have been covered. The molding is fitted at the corners

with a coped joint, as explained previously and illustrated in Fig. 91.

Fireplace Mantel. The mantel for the fireplace will be delivered to

the job prefabricated, and consequently will only require trimming at

the bottom on each side to level it and to fit it to the hearth, and to

insure a uniform 6-inch exposure of brick at the top and sides. See

detail of fireplace shown with the east-elevation drawing (blueprints).

Place the mantel in position against the wall, with the top level and

the sides plumb over the fireplace, with equal brick exposure on each

side. Measure the brick exposure at the top; this will be slightly wider

than the brick exposure on the sides, since an allowance was made in

the height of the mantel for fitting it to the hearth. The difference be-

tween the top and side exposure should be scribed or laid out on the

bottom of the mantel, then cut to fit it to the hearth. If this is done

carefully, the brick exposure at the top and sides of the mantel will be

uniform. Nail the mantel in place with finish nails against the knotty-

pine wallboards. Keset the cove molding so it will fit tightly against

the brick around the opening.

Laying the Finished Floor. It is advisable to lay the finished floor

lengthwise in a room and have it run in the same direction in all rooms

of each floor. This will avoid unnecessary joining of boards at door

openings and the somewhat undesirable feature of showing change of

flooring direction at this point.

The flooring on the first floor of The House should run north and

south, which will be lengthwise in the living room and dining room.

It is also desirable to have the floors run in this same direction in all

of the other rooms, even though it will be crosswise in the entry. The

flooring on the second floor should run east and west because of the

long east-and-west hallway.

The rough floor should be given a thorough cleaning and all loose

boards should be nailed down well. Paper must be laid over the rough
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floor and one-inch furring strips laid parallel with, and on, the joist.

The furring strips must be nailed thoroughly with 10-penny (lOd)

coated nails to prevent them from working loose and causing a squeaky

floor. Furring strips must be % of an inch in thickness for the kitchen

and bathrooms, to allow for the linoleum which will cover these floors;

all others should be a full inch in thickness.

The laying of the flooring on the first floor should start at the west

wall in the living room, and at either the east or west wall of any of

the rooms on the second floor. The hardwood floor should stop in the

center of the doorway in such doors as those of the kitchen and bath-

rooms, since the floors of these rooms will be covered with linoleum. For

the method of procedure for this work see explanation and previous

description, together with the illustration, Fig. 36.

After the operation of laying the floor has been completed, the floor

must be smoothed with either a hand scraper or a sanding machine.

However, sanding is most commonly used today. It is advisable to

hand sand the floor after the machine work, to insure a good smooth

and well-finished surface which will take the stain and filler uniformly

without clouding.

A good craft paper should be laid over the floor after the painter

has treated it. This paper should be held in place with lath along the

edges and held down with 2-penny (2d) lath nails, three nails to a

lath.

Door Openings. All door openings can be trimmed by setting the

door jambs, then fitting and nailing the casings. See previous in-

structions given for trimming door openings, and illustration, Fig. 41.

The doors can then be fitted and hung, and the locks fitted as pre-

viously explained and illustrated in Figs. 50 to 60.

Kitchen Cabinets. For details of the kitchen cabinets, see east-

elevation drawings. The cabinets for the kitchen will be delivered to

the job in three sections, the long lower part and the two corner sec-

tions. The setting of the long lower section can be simplified if the top

can be removed. The front can then be scribed and fitted to the side

walls. After the lower part of the cabinet has been fitted and nailed

into place, the top should then be fitted and fastened onto the lower

part. For the method of procedure for doing this work, see the instruc-

tions given previously for installing cabinets. Also see Fig. 90.
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The kitchen sink, which when installed will become a part of the

lower section of the kitchen cabinet, must be fitted into the top by the

carpenter. This work will require a carefully prepared layout to center

the sink with the window and to meet the requirements for plumbing.

The edge of the sinkhole must be rabbeted to recess the rim of the

sink to make it come flush with the counter top of the cabinet. The

plumber will make all necessary pipe connections after the sink has

been placed in the proper position.

The face and one side of the cabinets above the counters must be

scribed and fitted against the plastered walls of the kitchen and up to

the plaster drop above the cabinets. These cabinets must be held in

place and carefully secured by screws through the back of the cabinet

into the wall studs.

Basement Stairs. The basement stairs for The House are to be built

on the job, with 2x12 stringers, 2x9 treads, and mitered risers one inch

in thickness. To lay out the stringers for this straight-flight stairs,

follow the method previously explained and illustrated in Fig. 84.

The only special problem which will be encountered in connection with

the building of these stairs will be in providing for the required head-

room at the base of the stairs.

Before the stringers are laid out, a careful study must be made of

the location and plan of the basement stairs shown on the basement-

floor plans of the blueprints at the back of the book. Such a study

will show that the length of the wellhole must be restricted to 9 feet

4 inches because of the steel I beam under the partition between the

living room and dining room of the first floor. Therefore, it is neces-

sary to shorten the total run of the stairs as much as possible to allow

ample headroom at the bottom of the stairs. Also, study the sectional

view (B-B) of the blueprints to determine the allowance which must

be made for the thickness of the first floor and the joist.

In our problem, the total rise of the stairs from the finished base-

ment floor to the finished first floor above is 8 feet, or 96 inches, as

shown on the sectional view (B-B) of the blueprints. The unit rise

of the stairs per step can be foimd by either one of the two methods

previously explained. The simplest method is to divide the total rise

in inches by 7 (a permissible riser height) . Dividing 96 by 7 gives 13%

g

(drop the fraction). Then there are 13 risers in this stair. The unit
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rise per step will be somewhat more than 7 or about 7.384, or 7% inches.

The total run of the basement stair for The House cannot exceed

the length of the wellhole, which is 9 feet 4 inches. In fact the total

run of the stairs should be slightly less to allow the minimum head-

room at the bottom of the stairs. Therefore, the width of each of the

12 treads (one less than the total number of risers) should not exceed

9 inches, making a total run of 108 inches, or four inches less than the

wellhole opening.

The 9-inch tread plus the 7%-inch rise will equal only 16% inches

instead of 17% inches as previously described as the ideal relation-

ship between tread and riser for a good stair.

This, then, is an example of a situation where the architect or the

builder must deviate from the best practice in order to meet certain

fixed and unchangeable conditions.

Main Stairs. The parts for the main stairs will be delivered to the

job prefabricated, but not fitted and assembled. It will still remain

for the carpenter to cut, fit, assemble, and fasten the various parts of

these stairs into place. The full-size layout used by the millman in

prefabricating the housed stair will be a great help to the carpenter

when he erects these stairs. The various sections of the stair stringers

and the newel posts must be fitted and placed in the proper relation to

one another. Therefore, no part should be permanently nailed into

place until all parts have been temporarily fitted and tacked, then

checked to make sure the treads will be level and fit correctly into

their respective places. The following method of procedure may be

used when erecting these stairs.

PROCEDURK

1. Remove the temporary stairs and clear the wellhole, making it ready for

the erection of the permanent stairs.

Note: The temporary stair usually is erected with space between the stairs

and the wall so the plasterers can apply plaster to the wall above and below

the stair in one piece. The erection of a housed stair can be greatly simplified

if the imder side is lathed and plastered after the stair has been placed in

position.

2. Place the bull-nose starting step in correct position, level it, and scribe

it to the floor, then cut and fit it into place. For detail of stairs see north-

elevation drawing (blueprints).

3. Fit the short winder stringer into place against wall (.4), Fig. 103, by
cutting the bottom end to fit the floor and the top end to fit against wall (B),
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103. The riser height of the stringer Sit (1) must be equal to the height of the

starting step, as shown in detail (X), Fig. 103, and the cut at the top must be

a distance of (4) to (5) from the front of the riser of step four. Tack the

stringer in place so the top of the tread will be level.

4. The stringer along wall {B) will be in two sections, a short section for

the winder steps /owr, five, and six, and a longer section to take the balance of

Fig. 103. Method of Erecting Housed Stair of The House of the Book

the steps up to the landing near the second floor. At this point, the stringer

must fit against the second-floor newel post, as shown in detail (Y), Fig. 103.

The short stringer must be fitted against the stringer on wall (A) so the

distance (Q) to (6) will check with the width of the tread and the top of the

treads will be level. The miter cut at the top of the short section shown in

detail (Z) must join up with the bottom cut of the long section so the top edge
of both sections will line up correctly in their respective positions. This
stringer must also be cut so step six will have the correct tread width according
to the full-size layout. Cut, fit, and tack the short and long sections in place
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on wall (B). The top end of the long section must be fitted against the second

-

floor newel post as indicated in detail (1 ), Fig. 103.

5. Cut off the newel post on the first floor at the bottom so it will rest on the

floor, and the lower housing in the newel will line up with the tread of the

starting step. The housing at (JR) and (aS) will then be level with points (2)
and (3) of the wall stringer. Fit and fasten the newel post against wall (C),

Note: The lower section of the newel post, that part below the turning,

should be boxed so it will fit over the frame of wall (V)^ allowing enough room
for the knotty-pine wall finish under it. The top of this boxed newel is later cut

off to correct height and the turned section fitted into it.

d. Lay out the top and bottom cut of the stringer for wall (C) so it will

fit against the newel post at the bottom and the stair landing at the top. This

stringer must be set so points (V) and (\

)

will be level with points (6) and

(7), The point (W

)

must be directly across from point (8)’, in other words,

the riser line (8-W) must be at right angles with both wall stringers (B)
and (C).

7, Fit the tread of the starting step into the housing of the newel post and
into the housing of the wall stringer. Fasten the tread into place by toenailing

it to the floor and with wedges glued into the housing of the wall stringer.

8, Cut the riser for step two to the correct length, slide the riser into

place. The top of each riser must fit up against the tread of the step above it.

Therefore, no riser should be secured in place until the tread immediately

above it has been fitted and secured in place with wedges and glue.

9, Cut and fit the tread for step two and fasten the tread in place with

wedges and glue. The exact shape of this tread is taken from the full-sized

layout. Fasten the laser of step two in place with wedges, then glue and nail

the lower edge of the riser to the tread of step one.

10. Continue in this same manner for all steps until the top of the stair

has been reached. A piece of nosing will finish up the step at the landing and

at the second-floor level. This nosing must be placed so the top will be flush

with the finished floor,

11. Cut the turned section of the newel post and fit it into place.

12. Cut the handrail and fit it into place. The bottom end of this handrail

will fit against the newel post and the top end of the handrail will fit against

the 4-inch beam on the under side of the wellhole.

13. Cut the balusters and fit them in place. The bottom of these balusters

on wall (C) will rest on a board with molded edges covering up the top of

wall (C), the stringer and the knotty-pine wall covering. The two balusters

at the top of the stair must be of special turning as they are shorter than the

regular balusters.

14. The handrail on the second floor is fastened to the newel post on one

end and to the wall on the other end. The balusters are cut, fitted, and spaced

along this handrail according to the plan shown on the drawings or blueprints.

Base and Picture Moldings. The trim members known as base and

picture moldings are the last to be cut and fitted into place when

trimming the interior of The House. All rooms and closets of this
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house are to receive base molding, while only the dining room and

the bedroom on the first floor are to receive picture molding.

The important rooms of The Home, such as the living room and the

dining room, should be given first consideration in fitting these trim

members so the longest and best pieces will be used in these rooms.

Bedrooms and closets are finished last. In these rooms the shorter and

. slightly damaged pieces can be worked in to good advantage.

The method of fitting the base and picture molding has been care-

fully explained in detail previously, and illustrated in Fig. 91. This

same procedure can be followed when fitting these moldings for The

Home,

CHECKING ON YOUR KNOWLEDGE
The following questions give you the opportunity to check up on yourself.

If you have read the chapter carefully you should be able to answer the

questions. If you have any difficulty, read the chapter over once more so that

you have the information well in mind before you go on with your reading.

DO YOU KNOW
1. What kind of wall covering is to be used in the living room of

The House f

2. What different methods may be used for finishing joints when plywood
is used as a wall covering?

3. Of what material sheetrock is made? How it can be used for interior

finish ?

4. The names of ten varieties of wood that are suitable for interior finish ?

5. The four types of casing generally used to trim windows and doors?

Name three of these.

6. Whether or not lead is ever used for a sash balance weight? If so,

when?
7. The difference between a double-hung window and a casement window ?

8. What kind of wood should be selected for finish floors? Why?
9. What different pieces of trim are used in finishing a door opening?

10. What size doors are called for on the plans for The House for closets?

If these doors are all the same size?

11. What is meant by a Colonial door ? What special feature disting^shes
this door from other doors?

12. How to hang a roll-away door? Where a pivot-hinged door is used
in the modem home?

13. What determines the size and weight of the hinge to be used when
hanging a door?

14. What feature of a house causes the majority of accidents in the home?
15. The meaning of the following terms used by the carpenter: nosing,

stringer, wellhole, straight-fiight stair, winders, cove molding, base molding,
headroom, pitch hoard, and balusters f
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16. What is the accepted size for the tread and riser of a stairs f

17. How to find the width of a stair tread when you know the length of

the wellhole and the number of risers required?

18. Whether or not the cabinets for The House are built on the job ?

19. What kind of covering is to be used on the kitchen and bathroom

fioors of The House f

20. Where picture and base moldings are to be used in The House f

21. What construction feature determines the length of the wellhole for

the basement stairs of The House?
22. What are the last interior trim members to be put in place?

23. Which rooms are the last to receive interior trim? What is the advan-

tage in this procedure?

24. Why the living room and dining room of The House should be the

first rooms to receive interior trim members?
25. What kind of stairs is used between the first and second floors of

The House?
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CHAPTER VII

Farm Buildings

QUESTIONS THIS CHAPTER WILL ANSWER

1. When designing and constructing a barn, why is it important for the

carpenter to understand the nature and effect of wind pressure? 2. What
advantage does the gambrel-roof barn have over a gable-roof barn? 3. Can
you name three farm buildings besides the house and barn? 4. What kind of

material is used in the construction of small farm buildings? 5. What two

types of hog houses are commonly used by farmers?

INTRODUCTION TO CHAPTER VII

In this chapter you will learn many important facts about the construc-

tion of barns, hog houses, and poultry houses. Other small farm buildings also

considered include sheepsheds, rabbit hutches, and granaries. Attention is

called to the fact that the carpenter must understand the nature of wind

pressure and the ellect on buildings of different types of winds, such as the

ordinary straight wind and the winds of hurricane proportions. It is likewise

pointed out that among the common causes of farm-building failures are

faulty foundations, insufficient anchorage of buildings, and poorly constructed

joints. The responsibility of the carpenter in preventing these failures is

stressed, since he must be able to anticipate and effectively prepare for the

defeat of these destructive forces by learning how to build well.

You will further find in this chapter interesting as well as instructive

discussions on the advantages of certain types of roofs for bams, sheds, and

other farm buildings. Careful consideration is given also to the question of

how to provide properly heated and ventilated shelters for livestock, in order

to protect the health, not only of the horses and cattle, but also of the hogs,

sheep, and hens.

You should give as careful attention to the study of this chapter as you

did to the chapters dealing with the building of a home for a family. Since

the wealth and income of the farmer depend largely upon the proper storage

of his farm crops and the good physical condition of his flocks and herds, it

is a common saying with farmers that ‘‘a good barn will build a good house.”

CONSTRUCTION OF FARM BUILDINGS

Farm buildings comprise a large field of special construction. Any

book on carpentry would be incomplete without some attention being
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given to the construction of bams, hog houses, sheepsheds, henhouses,

implement sheds, and other important small farm buildings.

When erecting store buildings, warehouses, or other buildings

necessary to carrying on his business, the city dweller relies in most

cases upon the services of an architect, contractor, or a trained builder.

However, the farmer usually does much of his own carpentry work, with

the help of his neighbors and friends. Because of the nature of his work,

the average farmer is by necessity something of a mechanic and usually

can handle carpentry tools with reasonable skill. What he needs

most is information concerning design and details, also training in the

various methods of construction. Fortunately, such information usually

is available through services provided by leading agricultural colleges,

state universities, and the United States Department of Agriculture.

There are also private organizations^ and dealers in building materials

that generously furnish information regarding the use of the supplies

which they handle.

CAUSES OF FAILURES OF FARM BUILDINGS

Extensive investigations, study, and experiments* show that failures

of barns and other farm structures to withstand violent winds usually

may be attributed to one or more of the following causes: (1) mis-

understanding of the nature and effect of wind pressure; (2) inadequate

foundations; (3) insufficient anchorage of the frame to foundation; (4)

lack of adequate bracing in the framework; and (5) weak joints.

Nature and Effect of Wind Pressure. In order to prevent the failure

of bams and other farm buildings to withstand the pressure of violent

winds, the builder should understand the nature of wind pressure and

the effect such pressures exert upon frame structures. Three types of

violent windstorms wreck buildings in the United States—^the cyclone,

the tornado, and the hurricane.

Cyclones. As storms of gigantic circular movements of air, cyclones

pass across the United States as high- and low-pressure areas, usually

traveling with a velocity of from 20 to 30 miles an hour. These wind-

^For example, Southern Pine Association, New Orleans, La., and the West
Coast Lumbermen’s Association, Seattle, Wash.

^Design of Barns to Withstand Wind Loads, Bulletin No. 42, published by
the Kansas State College, Experiment Station, Manhattan, Kan. This is a full

report of studies and experiments which furnished much basic data on wind loads.
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storms, characterized by circular movements, often rotate at the rate

of from 90 to 130 miles an hour. In the Northern Hemisphere these

rotations move in a counterclockwise direction
;
in the Southern Hem-

isphere they move in a clockwise direction. The high-pressure currents

of air in a cyclone rotate about a calm center of low atmospheric

pressure. The diameters of these huge circular air movements usually

vary from 50 to 900 miles. The cyclone and the hurricane both appear

to be straight winds in any locality. Although the winds in a cyclone are

not as strong as those of the violently whirling tornado, cyclonic winds

are more widespread and do much greater total damage than the tor-

nado. The term cyclone should not be applied, as it often is, to either

the tornado or the twister.

Tornado. The tornado is an extremely violent revolving wind-

storm, normally occurring in association with cyclones. When fully

developed, a tornado is accompanied by a funnel-shaped cloud. The

funnel-shaped mass, depending from a black storm cloud above, taper-

ing downward to the earth and advancing with a velocity of from 20

to 50 miles an hour, sometimes covers a distance of many miles as it

travels over the land. Though in comparison with the diameter of the

cyclone, the diameter of the funnel of a tornado is small, yet this type

of storm, with its rapidly whirling air movements, is highly destructive

wherever it strikes the earth. Its path may vary in width from a few feet

to a mile or more. As the storm progresses it leaves behind a well-

marked pathway strewn with wreckage. The tornado occurs in many
localities, but is especially frequent in spring and early summer in the

central Mississippi River Valley. The wind pressure in a tornado cloud

is too violent to be measured and the barometric pressure falls so

rapidly that wooden structures often are lifted from the ground and

burst open by the pressure of the air confined within them.

Hurricanes. The hurricanes which occur along the southern and

eastern coasts of our country are also large circular air movements of

a cyclonic nature. These air movements create high-wind velocities

near the center of the storm cloud and often do tremendous damage

to many different kinds of structures, as well as to crops and forest

trees. For example, consider the hurricane which struck Galveston in

1900; it was a cyclonic wind which blew steadily for 18 hours, reached

a velocity of 135 miles an hour and resulted in the loss of 5000 lives and
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property damage estimated at more than $17,000,000. However, after

the storm had passed, there were some buildings in Galveston that had

withstood this terrific test of their construction. The builders of these

structures had understood the nature and effect of wind pressure,

and also realized the importance of providing for such emergencies.

When a straight wind is blowing directly against the side of a

building, the wind pressure against that particular surface varies with

the velocity of the wind. In addition to this pressure on the windward

side there is also a negative

pressure, or suction pres-

sure, as it is commonly

called, on the opposite side,

also on the ends, and on

most of the roof. The air

pressure on a gambrel-roof

barn, when the wind is

blowing against one side, is

shown in the illustration,

Fig. 1. Note the direction

and amount.

In designing a building

to withstand wind pressure

^ we should, oi course, con-

sider, not only the pressure on the windward side but also the

suction and the lifting pressure on much of the remaining surfaces of

the building. In fact, the suction forces are greater in total amount

than the wind forces which press in on the walls. In preceding chapters

we have emphasized the ability of a building to stand up under loads,

and most of the various members are designed to hold up the weights

of the building or the load of materials stored in the building. When con-

structing barns and small buildings on the farm to withstand wind, we

should lay equal or greater emphasis upon both the part that holds the

building down to the foundation and that which holds the roof onto the

walls. We might also give more attention to the shape of a building as

it affects wind pressure. The building with streamlines such as cir-

cular roofs are less likely to be blown over and are still safe even with

a lighter and cheaper construction.
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WIND-RESISTANT CONSTRUCTION

An adequate foundation for anchoring a building securely to the

ground is the starting point of all good wind-resistant construction. The

second essential of good construction of a wooden building is anchoring

the frame securely to the foundation. In wind-resistant construction,

USE STANDARD
LENGTH LUMBER

FOR LOWER RAFTER

SIDE-WALL
BRAONG RAFTERS

TIED TO THE
SIDE WALL
DETAIL D

JOISTS, GIRDERS AND
POSTS ANCHORED TO^
CONCRETE PIERS

DETAIL C

FRAME ANCHORED
TO THE FOUNDATION '

DETAIL B

Fig. 2. Six Essentials of Wind-Resistant Construction

another important factor is anchoring the joists, girders, and posts to

concrete piers, while a fourth essential is securely tying the roof rafters

to the side walls. Bracing of end walls is a fifth important factor, and

a sixth essential in good construction. i& proper fastening of broken

joints, such as those of a gambrel roof. These six essentials of good

wind-resistant construction are illustrated at (A), (B), (C), (D), (E),

and (F), Fig. 2. Another essential, which may be called the seventh

essential of good construction, is the method used in fastening joints
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VERTICAL STEEL
NEAR OPENINGS^J] ii^HORlZONTAL STEEL

AT CORNERS

TIE FLOOR TO
FOUNDATION AT
6‘-0''lNTERVALS

and materials together. A
brief description in detail

of each of the foregoing

essentials is given in the

following paragraphs.

1. Foundations. A good

foundation is essential for

any building, not only to

carry the weight of the

building but also to provide

a place to anchor the build-

ing securely. In order to

construct an adequate

foundation for the struc-

ture to be erected upon it,

the architect or the builder

must first study the soil

and weather conditions

of that particular locality,

then build a foundation suitable for that soil and climate, since soil

stability is affected by weather conditions. For example, the problem

of constructing a foundation for a building on a mesa in New Mexico

FOOTING-

2-0

DEPTH WILL VARY
WITH SOIL AND

LOCALITY

DETAIL A

Fig. 3, Floor Tied to Foundation with Steel Rods

STUDS
V>f3"STRAP IRON

iVS TRAP-
IRON ANCHOR

4"-0''O.C>^i

• ? . I4 -O-O.C

-STUDS

CONCRETE
FOUNDATIONS

Fig. 4. Three Methods of Anchoring Walls to Foundations
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is far different from that of constructing a foundation for a similar

building in the Everglades of Florida. In the northern and central re-

gions of the United States, foundations should go below the frost line,

if at all possible, to prevent heaving by frost. To be satisfactory the

footing must be wide enough to hold the weight of the building and its

contents without settling.

Steel rods in foundations

are good investments and

will prevent uneven settling

and heaving. See (A), Fig.

2, and the detail drawing

of this shown in Fig. 3.

Note especially the steel

rods. This type of construc-

tion will also hold founda-

tions together at corners

and will tie the walls and

floors together. This often

prevents cracks in the foun-

dation at this point. Foun-

dations also should be high

enough to hold wooden

framing members above the

ground moisture.

2. Wall Anchorage. All

surveys of damage done

by violent storms have

shown that many buildings have been lifted off their foundations

by wind. See (B ) ,
Fig. 2, and the detail drawing of this shown in Fig. 4.

Note particularly the three different methods of anchoring buildings to

foundations. The method illustrated at (I), Fig. 4, shows a heavy piece

of strap iron, bent to a right angle, with one leg bolted to the foundation

and the other leg bolted to the stud. This makes a simple and effective

tie. Another method of using strap iron and bolts for tying the sill to

the foundation is illustrated in (2 ) ,
Fig. 4. The third method shown at

(S)
,
Fig. 4, is to nail vertical or diagonal sheathing directly to the sill

which is then bolted to the foundation. This is also a good method.

Fig. 5. Joists, Girders, and Posts Anchored to

Concrete Piers
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where 2x6 rafter ties are shown nailed to each stud. Another method

of solving this problem is to make the rafter and stud of one con-

tinuous member, as, for example, in the laminated rafters of the gothic-

roof barn.

5. Rafter Ties. Rafters must be securely tied together where they

meet at the ridge or where the two rafters of the broken or gambrel

roof join. Wind suction pulls upward and outward on both leeward

rafters, thus tending to pull these rafters apart. See (£), Fig. 2, and the

Fig. 7. Two Methods of Construction for Tying Rafters Together

detail drawing of this shown in Fig. 7. Note the two methods of con-

struction. The better method (i), Fig. 7, shows the rafters lapped and

bolted. Note also the truss tic and the struts. These tend to give stiff-

ness to the member, increasing its wind resistance. The method shown

at (;^), Fig. 7, does not provide as great resistance to wind pressure

since the rafters are butted instead of lapped. There are no truss ties

and, instead of bolts, nails are used for fastening the materials together.

6. Braces for Side Walls and End Walls. Diagonal braces spaced

8 or 10 feet apart are needed to stiffen the frame against wind loads.

In Fig. 6 side-wall braces are shown running down from the wall plates
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to the floor joist. These braces are necessary and should not be omitted.

Such braces do not interfere seriously with the space in the haymow
and they do greatly increase the rigidity of the entire bam against

wind pressures. Note the 2x6 ribbon which helps in supporting the

joists. The ribbon should not be cut into the studs because this will

weaken the studs at a point where they are carrying an extra load

and should never be weakened by cutting. Double studs and floor

joists are recommended at

the point where each diag-

onal brace is located. Where

the interior arrangement of a

barn includes cross parti-

tions, these can be utilized to

stiffen the walls by putting

in diagonal braces extending

down to the floor. See also

(F), Fig. 2, and the detail

drawing of this bracing which

is shown in Fig. 8.

The ends of the barn also

need bracing against wind

pressures and sometimes also

to withstand hay pressure

from the inside. A practical

method is shown in Fig. 8.

Note especially the two 2x8’s

extending from the double
Fig. 8. Diagonal Braces Used to stiffen Frame of g^^OUt 12 feet aboVC

Barn against Wind Pressure

the floor down to the rigid

girder which supports the joists. A rigid end-wall brace is pro-

vided by the double or triple struts between the main members, all

securely bolted together. Note especially the 2x6 struts which stiffen

the brace, adding resistance to wind pressures. In the construction of

bam roofs, braces are designed not only to stiffen the building to

resist wind pressures but also to withstand hay pressure from within.

Fattening of Joints and Materials. A wood frame building is no

stronger than its joints. Therefore, a seventh essential of good wind-



FARM BUILDINGS 371

resistant construction is the need for stiff joints between the framing

members. Unfortunately for the good of barn frames, the nailed joints

so commonly used are the weakest of all ordinarily used methods of

joining structural lumber. Better results can be obtained by using one

of the following methods of securing joints: (1) glued and nailed

joints; (2) bolted joints; (3) glued and bolted joints; (4) split-ring

connectors with bolts; and (5) toothed-ring connector with bolt.

All of the foregoing methods for joining materials have been ex-

plained previously in the chapter on ^^Wood Fastenings/^ Fundamen-

tals of Carpentry^ Volume I.

BARNS

Next to the house, the barn probably is the chief building on the

average farm. In addition to housing the livestock, the barn usually

provides space for a vast amount of feed for the stock. In planning for

this important farm building several factors must be considered.

1. Floor Plan. The inside arrangement, or floor plan, of a bam must

meet the requirements of the livestock which the building will shelter.

These requirements will depend upon the kind, number, and size of the

animals
;
the methods used for feeding the stock

;
and the method to be

used in removing litter and such like. The size of a barn is determined

largely by the extent of its use. See Table I for size of cow stalls com-

monly used.

Table I. Dimensions of Cow Stalls*

Breed Approximate
Weight, Lbs.

Length
OF Stall

Width
OF Stall

Ayrshire 1,000 4 feet 8 inch. 3 feet 6 inch.

Brown Swiss 1,200 5 feet 0 inch. 3 feet 8 inch.

Guernsey 1,000 4 feet 8 inch. 3 feet 6 inch.

Holstein 1,200 5 feet 0 inch. 3 feet 8 inch.

Jersey 900 4 feet 6 inch. 3 feet 5 inch.

Shorthorn 1,400 5 feet 4 inch. 4 feet 0 inch.

Courtesy, Portland Cement Association,

^These are dimensions commonly employed for average size cows. Stall lengths for large cows
may be increased three inches; for small cows, decreased three inches. Heifers require stalls about
three feet wide and four feet long.

2. Storage Space. Provision for the storage of grain and hay, or

other roughage, is governed to a great extent by the shape and con-

struction of the roof. The gothic type of roof, although more expensive

to build, naturally allows for more storage space because of its large

unobstructed haymow.
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Fig. 9. Gothic-Roof Dairy Barn and Floor Plan

3. Architectural Design. Requirements of the outward appearance,

or architectural design, of the barn must be given consideration also.

The design must meet the practical needs of the owner, harmonize

with the other farm buildings, and be structurally sound. The three

types of bams considered in this chapter are those most common on

American farms today. All three types are structurally sound and are
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WALL SECTION

Fig. 10. Wall Section of Gothic*Roof Barn, Showing Details of Bracing Rafters
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designed to resist wind pressures. The structural plans of these three

types of buildings are intended for barns of 36 feet or less in width.

Wider buildings require a different and more expensive roof design to

carry the load of wind and hay pressure.

Gothic-Roof Bam. A modern design of dairy barn known as the

(jothic-roof bam is becoming extremely popular. It not only meets the

Fig. 12. Cross Section, Showing Construction Details of Gothic-Roof Bam

requirements for utility and good design but also withstands heavy

wind loads. It provides comparatively large haymow space, free from

obstructions, and permits of a variety of floor arrangements. The

curved roof with its laminated rafters requires little bracing within,

thus producing a mow with a hay capacity of 60 tons. Fig. 9. The kind

and amount of materials required for building this barn are given in

the following lists.
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MATERIALS
FRAMING LUMBER AMOUNT REQUIRED

Sills 384 lineal ft., 2x8
Studs, side wall 40 pieces, 14 ft. long, 2x8
Studs, end 8 pieces, 20 ft. long, 2x6
Studs, end 27 pieces, 14 ft. long, 2x6
Studs, end 24 pieces, 10 ft. long, 2x6

Studs, end 356 lineal ft., 2x6
Plates 504 lineal ft., 2x6
Floor joists 31 pieces, 14 ft. long, 2x10

Floor joists 62 pieces, 12 ft. long, 2x10
Girders 480 lineal ft., 2x10

Posts 12 pieces, 14 ft. long, 6x6
Joist braces 120 pieces, 2 ft. long, 1x12

Bridging 360 lineal ft., 1x3

Rafters 12,056 lineal ft., 1x3

Lookouts 186 lineal ft., 1x8

Lookout struts 62 lineal ft., 2x4

Cornice struts 80 lineal ft., 2x2

Collar beams 30 pieces, 10 ft. long, 2x6

Side-wall braces 12 pieces, 12 ft. long, 2x6

Side-wall braces 6 pieces, 14 ft. long, 2x6

Side-wall diagonal braces 173 lineal ft., 1x6

End-wall braces 8 pieces, 12 ft. long, 2x8

End-wall braces 108 lineal ft., 2x6

Hay beam 1 piece, 12 ft. long, 4x8

Sheathing roof 2,890 ft., B.M., 1x6

Mow flooring 2,520 ft., B.M., T. and G., 1x6

Inside boxing 3,000 ft., B.M., T. and G., 1x6

(omitted in mild climates)

FINISH LUMBER AMOUNT REQUIRED

Verge 124 lineal ft., 1x5

Frieze 124 lineal ft., 1x6

Molding 124 lineal ft.,

Cornice trim (fascia) 124 lineal ft., 1x4
Comice ceiling 310 ft., B.M., %"x4" ceiling

Doors 388 bd. ft., T. and G., 1x6
Door battens 288 lineal ft., 1x8 boards

Door battens 146 lineal ft., 1x6

Door Trim 158 lineal ft., 1x4
Track planks 2 pieces, 12 ft. long, 1x10
Shingles 40 squares (4V2 inches to weather)

Drop siding 2,610 ft., B.M., 1x6 drop siding

Windows 33-6 light, 9x10 barn sash

Window trim 330 lineal ft., 1x4
Window trim 232 lineal ft., 1x6

Window trim 42 lineal ft., 1x2

Window sills 60 lineal ft., 2x12
(Continued on page 377)
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MATERIALS

—

Continued

Corner boards 4 pieces, 14 ft. long, 1x4
Drip ciip 100 lineal ft.

HARDWARE AND MISCELLANEOUS MATERIALS

58 pieces 26 gauge wind sliield

68 lineal ft 24 gauge, galvanized iron, ridge roll

56—%"x7" Bolts—end braces
8—%"x9" Bolts—end braces

128—%"x5" Bolts—joists to rafters

48—%"xl5" Bolts—foundation

48 pieces 10" Strap iron

196— Bolts—rafters

66 lineal ft Hay carrier track

20 lineal ft Door track

1 only 24" Barn ventilator

32 cu. yds. of concrete

The various construction details for this barn are shown in Figs.

10-15, and need little additional explanation. A sectional view of the

wall is shown in Fig. 10; the side-wall framing and end-wall framing

is shown in Fig. 11; the laminated rafters, glued, nailed, and bolted in

place, are illustrated in Fig. 12; the frieze sawed to fit curve is shown

in Fig. 13; the detail of a wind brace is shown in Fig. 14; a detail of a

sill, metal windshield, and a drip cap are shown in Fig. 15; and Fig.

16 shows the detail of a laminated rafter layout. Cold-mixed water-

proof glues are recommended for the rafter bents which are made out

of six lx3’s nailed and bolted

together as shown in Fig. 12

and detail (A), Fig. 16, Kaft-

ers for the gothic roof are

laid out on the floor of the

mow in a form as illustrated

in Fig. 16.

The Gambrel-Roof Barn, A
gambrel-roof barn adapted

to general utility purposes is

illustrated in Fig. 17. This

sturdy, well-designed gam- Fig. 13. Detail of a Hay Beam

brel-roof barn is of the braced-

rafter type. It meets all the requirements of many small farms and

can be built at comparatively low cost. Short lengths of lumber can be

used and no large or heavy timbers are required. When built accord-
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DETAIL OF WIND BRACE SILL

Fig. 14. Detail of Wind Brace on End of Barn Fig. 15, Detail of Barn Window,
Showing Sizes of Lumber Used for Braces and Showing Drip Cap, Metal Wind

Location of Bolts Shields, and Sill

ing to the plans given in this text, this type of barn is easy to construct.

It is a durable serviceable structure and will prove to be satisfactory

under all normal conditions.

The suggested floor plan shows a compact arrangement of stalls for

six cows and three horses, also one box stall and grain bins. Other

arrangements can be planned to provide for cows only, for horses only,

or for various combinations of cows and horses. This design can be used

equally as well on a bam of larger size up to 36 feet in width. However,

adapting this roof design to a wider bam will demand longer rafters

and larger braces. The sizes of these members must be kept to the same
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Kg. 19. End-Wall Framing for Gambrel-Eoof Bam



382 FUNDAMENTALS OF CARPENTRY

length of the lower-slope rafter. The upper and lower rafters are held

in place on the floor by 2x4 blocks, as shown in Fig. 22. Note that when

laying out the rafter bents, each rafter forms the third side of a right

triangle. The rafters of these

bents are held together at

the joint (D) with braces,

as shown at (J57), Fig. 2. The

rafters may be nailed to-

gether securely or be lapped

and bolted, as shown at (f),

Fig. 7.

The kind and amount of

materials required for this

barn may be estimated ap-

proximately by referring to

Figs. 18-21.

The Gable-Roof Barn. A
gable-roof bam is more eco-

nomical to build than either

the gothic or gambrel-roof type. The gable-roof barn shown in Fig.

23 has a high loft with a mow capacity of 15 tons of loose hay. The

long rafters of the gable roof, as shown in Fig. 24:(A)j require a sup-

port near the middle to carry the weight of the roof. Note the pur-

lin, consisting of three 2x8^s which serve this purpose, shown in Fig.

24i(B), The purlin makes it possible to use two pieces of rafter 16 feet

and 12 feet in length. These two pieces are cheaper to buy than one

stick 28 feet in length. The detail of the ends of the barn framing are

shown in Fig. 25. Other details not given here are similar to those for

the other two bams previously described.

SMALL BUILDINGS

Other buildings on the farm almost as important as the bam are

those that house the machinery, workshop, and small animals, includ-

ing sheepy hogs, and poultry. Because of the size of these buildings,

which are usually small, the farmer is apt to build them himself.

Gable Implement Shed and Workshop. A practical machine shed

with a workshop and space for two cars is illustrated in Fig. 28. The

Fig. 20. Detail at Eaves, Showing Lookout and
Lower Brace
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construction is simple. Trusses carry the weight of the roof, permitting

large floor space without supporting posts. The absence of such posts

allows for free movement of machinery. The simple truss construction

and other details are illustrated in Fig. 27.

Hangar-Type Implement Shed. Designed to give a large unob-

structed floor space with its unbroken curved roof extending almost

to the ground, the hangar-type implement shed resists strong winds

effectively. This type of implement shed is illustrated in Fig. 28. The

rafter bents, constructed like those of the gothic-roof barn, are curved

ribs made out of six lx2^s glued and nailed or bolted together, as shown

in Fig. 29. The rafter bents extend from the foundation to the ridge

of the roof with the upper straight portion supported by a truss of
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simple design, as shown in Fig. 30. Wood shingles cover the curved

walls and roof. For the various pieces of equipment usually housed in

an implement shed see Table II.^

Table II. Dimensions of Various Farm Equipment Items

Automobile
Feet
7x16 Hay loader

Feet
10x12

Binder 8x15 Manure spreader 7x12
Corn binder 7x10 Mower 5x 8
Com cultivator 5x 6 Potato digger 5x 8

(one row) Rake 6x12
Com cultivator 6x10 Side-delivery rake 8x12

(two row) Silage cutter 7x 8
Corn planter 6x 6 Sulky plow 5x 7
Disc harrow 5x 9 Tedder 6x10
Gang plow 6x 8 Tractor 7x14
Grain drill 6x12 Wagon 7x14
Harrow 4x 6

Hog Houses. There are two types of hog houses in common use

among farmers. These are the community hog house and the portable

hog house. The community hog house is sometimes spoken of as a

central hog house and the portable type is sometimes referred to as an

individual hog home. Each type has its particular advantages,

Fig. 22. Detail Drawing of Layout for Rafter Bents for Gambrel-Roof Barn

3 Figures given in Tables II and III were provided by the Portland Cement
Association.
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though swine authorities usually recognize the greater possibilities for

health in the portable hog house, which can be kept clean more easily

than the community hog house. However, the community type has

Table III. Sizes of Floors for Hog Houses
Number or

Hoos
Minimum Sq. Pt.
Floor Rbquxrbo

15
30
60
120
150

150
300
600
1200
1500

the advantage of requiring less time to care for farrowing sows, since

the water supply, feed storage, and equipment can be conveniently

located. Also, this type of house can be kept warmer than the portable

type, a highly desirable feature when sows farrow during the cold
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Fig. 24 (B). Cross Section of Gable-Roof Barn, Showing Purlin and Purlin Posts

months of late winter and early spring. If the farmer prefers the com-

munity hog house, it should be located where it will have proper soil

drainage and be protected in cold climates by a windbreak. The wind-

break may be provided by natural conditions; for example, building

the hog house on the leeward side of a hill. Such a location also affords

good drainage. Trees and shrubbery provide a suitable windbreak, or

this may be afforded by other and larger farm buildings. If the com-

munity hog house is designed with a feeding alley between two rows of

pens and with removable or hinged partitions between adjoining pens,
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the house can be used for sheltering and fattening hogs when it is not
needed for sows and their litters of pigs. A guide for building the

proper size of hog house to suit the housing needs of hogs on the

average farm is given in Table III.

1. Community Hog House. Two types of community hog houses

are shown here, the gablc-rooj hog house and the half-monitor hog

house. Figs. 31 and 32. Both types are designed especially for simplify-

ing the handling and proper care of hogs. Concrete footings, founda-

tions, and floors are recommended for community hog houses.

a) Footings, Walls, and Sills. Footings should be from 6 to 8 inches

in depth, from 12 to 16 inches in width, and should be placed below

frost line The walls of the community hog house should be low, to in-

sure warmth for the sows and their litters of pigs. Studdings of 2x4’s

spaced 24 inches on center (O.C.) are suggested. Double construction

is especially advisable to give warmth and strength to the building.
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Kg. 27. Cross Section of Workshop, Showing Detail Construction
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MATERIALS FOR GABLE IMPLEMENT SHED AND WORKSHOP (FigS. 26 and 27)

FRAMING LUMBER AMOUNT REQUIRED

Sills 96 lineal ft., 2x6
Studs 75 pieces, 10 ft. long, 2x6
Studs, gable 92 lineal ft., 2x6
Posts 12 pieces, 10 ft. long, 2x6
Plates 254 lineal ft., 2x6
Lintels 10 pieces, 12 ft. long, 2x8
Lintels 2 pieces, 16 ft. long, 2x8
Lintels 76 lineal ft., 2x6
Rafters 68 pieces, 16 ft. long, 2x6
Rafter trusses 15 pieces, 16 ft. long, 2x6
Rafter trusses 15 pieces, 10 ft. long, 2x6
Struts on trusses 760 lineal ft., 2x6
Collar beams 22 pieces, 12 ft. long, 2x6
Rafter ties 12 pieces, 12 ft. long, 2x6
Sheathing 1,640 ft. B.M., 1x6

Cornice lookout lineal ft., 2x2

FINISH LUMBER AMOUNT REQUIRED

Windows 4 6-light, 10x12 D.S.

Window jambs 4 pieces, 12 ft. long, 1x6

Window sills 1 piece, 12 ft. long, 2x8

Window stop 96 lineal ft., 1x2

Window parting stop 48 lineal ft., V2''x%"
Inside casing 4 pieces, 14 ft. long, 1x4

Outside trim 4 pieces, 14 ft. long, 1x4

Corner boards 8 pieces, 10 ft. long, 1x4

Doors 886 ft., B.M., T. and G., 1x6

Door battens 10 pieces, 12 ft. long, 1x10

Door battens 2 pieces, 16 ft. long, 1x10

Door battens 18 pieces, 12 ft. long, 1x8

Verge boards, rake 4 pieces, 16 ft. long, 1x4

Frieze, rake 4 pieces, 16 ft. long, 1x4

Molding, rake 54 lineal ft.,

Drip cap 16 lineal ft.

Shingles 22 squares (4^^" to weather)

Drop siding 1,630 ft., B.M., 1x6

HARDWARE AND MISCELLANEOUS MATERIALS

Rolling-door hangers

Rolling-door track

Foundations

Strap-iron ties

Strap iron

Galvanized-iron ridge roll

Concrete

7 sets

152 ft

30 —%-inch bolts, 16" long

30 pieces, y4"xiy4"xl0"

4 pieces, %"xl^"xl8"
68 lineal ft.

15 cubic yards
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Either Douglas fir or hemlock is the best wood to use for studding,

since both of these woods are strong, stiff, light in weight, easy to work,

and comparatively inexpensive. For exterior wall covering, 6-inch drop

siding is suggested. Western red cedar is desirable for sills, as it is
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Fig. 28. Hangar-Type Implement Shed with Floor Plan

practically immune to decay because its fibers are saturated with a

natural preservative which is resistant to decay-producing fungi. This

wood is close-grained, highly resinous, and resists watei. Cedar-

wood also has high durability even under unfavorable conditions,

such as contact with moist soil or exposure to weather. It does not

require painting, since it will stand up under exposure of the severest

kind without auxiliary preservatives. Its advantage for use in hog-
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house construction is obvious, since red cedar, on account of its

natural odor, is repellent to vermin and insects.

b) Roof. For the roof of the hog house it is advisable to use 2x4

rafters spaced 24 inches on center and covered with either 1x4 or 1x6

Douglas-fir sheathing. Red-cedar shingles should be laid 4% or 5 inches

to the weather over the sheathing. This will provide a roof that helps

keep the hog house warm in winter, and will also provide protection

from heat for the hogs during the summer. Care should be taken in

selection of nails. These should be of high quality, such as hot-dipped
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Fig. 30. End-Wall Section of Hangar-Type Implement Shed with Detail Construction
Shown at (X), and Truss Design

zinc-coated nails or copper nails. Steel nails are not recommended be-

cause they rust easily.

c) Windows. The size and location of windows in a community hog

house are especially important and should be given careful consider-

ation. The greatest amount of floor space possible should be flooded

with the sun’s rays at farrowing time. The height of the windows
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should be determined according to their location and upon the time

of year the sows are to farrow, also upon the width of the pens and

the width of the feeding alleys. For ventilation purposes, the roof

windows should be hinged at the top and fitted with rods so they can be

opened by a person standing on the floor of the building. Roof windows

should be located so as to give maximum light to the farrowing pens.

If the hog house is located on an east-and-west axis, barn-sash windows

with four 10xl2-inch lights may be used in the south half of the house.

Similar windows may be placed also in the end walls.

Each hog house has many windows as shown in the illustrations.

These numerous windows permit the penetration of sunlight to every

corner of the building. Conventional grouping of the windows, as

shown in the drawings, may be changed to suit the needs of the individ-

ual owner. Construction details, as well as recommended materials,

are given in the drawings. Figs. 31 and 32.

d) Pens, The most common pen sizes are 6x8, 7x8, and 8x8 feet.

Each pen should contain from 50 to 60 square feet of space. Partitions

between pens should be removable to make possible the throwing of

pens together for feeding or other purposes when not needed for litters

of pigs. Fenders around the inside walls of the pens are advisable

since this precaution saves many pigs from being crushed at farrowing

time. These guardrails, or fenders, are made of 2x4’s placed 8 inches

above the floor, with the inner edges 8 inches from the walls to which

they are fastened.

2. Portable Hog Houses. There are many types of portable hog

houses, but all types are mounted on runners or skids to permit easy

transfer from one lot or pasture to another. When necessary to be

cleaned, the house can be moved to a new location safely removed

from infected rubbish. Thus housed, a brood sow and her litter of

pigs are not so liable to be disturbed by other animals nor exposed to

contagious diseases. Consequently, the lives of more pigs are saved.

The portable type is an advantage to the renter because it affords

him the opportunity to provide his own hog house and to take it with

him when he moves.

Many desirable features are incorporated in the portable multiple

hog house, making it usable all the year round. Fig. 33. The straw loft

insures dry pens for use at farrowing time in spring and fall. The
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Fig. 33. Portable Hog House and Floor Plan
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Fig. 34. Cross Section of Portable Hog House, Showing Details of Construction,
Including Fender, Drop-Door, Partition, and Back Framing

small doors in front may be opened for ventilation in cold weather.

The straw racks are hinged at the rear and counterbalanced by the

large doors in front. The racks can be raised out of the way by open-

ing the front doors. For summer use, the partition and fenders may
be removed and, when shade is needed, the rear wall sections, which

are hinged at the top, can be raised. This feature allows thorough
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circulation. Furthermore, it makes interior cleaning and disinfecting

much easier. Being portable the house can be moved from place to

place with little trouble. For these and other reasons portable hog

houses should be a part of the equipment of every modem hog farm.

Construction details are given in Figs. 33 and 34.

Self-Feeder for Hogs, Many hog raisers prefer the outdoor self-

feeder, illustrated in Fig. 35. This type of feeder, with its overhanging

roof, is designed to give protection to the feed, keeping rain out of the

troughs. If the feeder is to be placed directly on the ground, and not

on a feeder floor, 4x4 skids are better than 2x6 skids. For large sows,

the feeder must be placed on cross blocks, so the eaves will be high

enough to clear the sow’s back. Finely ground feed mixtures have a

tendency to pack and arch or bridge over in the bin. When there is no

whole grain or corn in the feed mixture the use of an agitator chain,

similar to the one shown in the drawing, will keep the feed moving

downward, preventing arching. A feeder 6 feet long holds 32 bushels of

feed. This capacity can be increased or decreased by lengthening or

shortening the feeder.

Poultry Buildings. A poultry house that is nearly square in shape

not only provides more comfort for laying hens but is also more eco-

nomical to build. One of the most common and expensive mistakes

made by poultry raisers is the crowding of their flocks. Poultry au-

thorities recommend a full three square feet per bird for leghorns and

four square feet per bird for heavier breeds. When the ceiling of a

henhouse is high enough to permit the caretaker to stand erect and

walk about comfortably, it is high enough to meet the requirements

of his flock.

A house where hens can live and eat comfortably provides the kind

of quarters where they make the best use of good breeding and good

feeding, rewarding the owner with a steady and sizable return on his

investment. To avoid sudden changes in temperature, the henhouse

should be insulated. A poultry house designed for rigorous climates

is shown in Figs. 36 and 37. This building has a straw loft providing

good ventilation which helps to insure a dry atmosphere, a highly

desirable feature for obtaining the best results from laying hens. This

type of poultry house, or one similar in construction, will meet the

requirements of the average poultry raiser. Both hens and pullets, as
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Fig. 36. Poultry Houae, Showing Front Elevation and Floor Plan
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well as heavy and lightweight breeds, lay better when kept in separate

pens. The house plan should be arranged so that it can be divided easily

into separate pens where such a combination is desired.

Furnishing the Henhouse, Furnishings for the house should be ar-

ranged for the comfort of the chickens and the convenience of the

caretaker. The roosts should be placed along the entire length of the

rear wall. This arrangement keeps the birds out of drafts and provides

open working space in front. No more than 7 to 8 inches of roost space

should be allowed per hen, as this amount is sufficient; more than this

is a waste of floor space. The nests should be grouped together in

double-deck formation at the front and ends of the house; allowing

one nest for every five hens will meet the needs of a laying flock.

Back-Yard Laying House, The small poultry house such as the one

illustrated in Fig. 38 will accommodate 12 laying hens which should

furnish the average family with an ample supply of eggs. This structure

being portable can be moved about easily. The hens may be fed mash

in the covered trough on the end of the runway. By using the upper

half of the double door, roosts and nests may be removed for cleaning

without permitting the hens to escape. The sloping hinged roof, serv-

ing as a door, provides access to the nests. In areas where the ground

is apt to become damp or wet at short intervals, the portable hen-

house can be placed on an elevated platform and kept there until the

soil is dry enough to allow the hens to exercise in the runway with

safety.

Poultry Self-Feeders, Various types of metal poultry feeders are

available on the market. The three types shown here can be constructed

by the poultry raiser in his workshop to meet his particular needs.

L Indoor Self-Feeder, An indoor feed hopper such as the one shown

in Fig. 39 saves time when caring for poultry. The dressed and

matched lumber used in its construction insures a feedbox tight enough

to hold finely ground grain. If desired the hopper may be partitioned

to provide for several different kinds of feed. The hinged top is built

on a steep slope to discourage the hens from trying to roost on it.

2, Poultry Mash Feeder, Standard equipment of every poultry

raiser includes mash feeders such as the one illustrated in Fig. 40.

Mash can be fed better in an open feeder, but when feeding whole

grain cafeteria style, about twice as much space should be allowed
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2 -1x6 XI'-O”

Fig. 42. Open-Front Sheepshed, Showing Floor Plan and Detail Construction



FLOOR PLAN

Fig. 43 (.4). Four-Bin Granary, Showing Perspective View and Floor Plan
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as in the other types of feeders. This feeder will accommodate fifty

hens feeding on mash and using both sides. The trough can be taken
out and cleaned. The revolving board at the top tends to discourage

the hens from roosting on the feeder. Care should be taken to place

the nails off center as indicated in the illustration.

Kg. 43 (B). End-Wall of Four-Bin Granary, Showing Details of Construction

5. Outdoor Range Feeder. A portable feed hopper recommended

for outdoor feeding is shown in Fig. 41. This feed hopper requires a

watertight cover which extends over the trough far enough to keep

the feed dry during rainy weather. The sides, sloping inward from the

top, force the feed into the trough at the bottom. The skids under-

neath make it easy to move the feeder to various locations.
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Open-Front Sheepshed. The requirements of the average sheep

raiser are fulfilled by the open-front sheepshed with its combination

roof, as illustrated in Fig. 42. The principal requirements of a sheep-

shed are dryness, good ventilation, freedom from drafts, and good

Fig. 44. Rabbit Hutch, Showing Perspective View, Manger Section, and Details of

Construction

lighting. A building with an open front to the south makes a satis-

factory sheepshed for mild climates. The size of the shed shown here

provides shelter and feeding accommodations for a herd of 40 to 46

sheep. Locating a shed next to a larger building or windbreak will

give the sheep additional shelter. To prevent surface water from
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BOTTOM
Fig. 46. Floor Plan of Rabbit Hutch, Also Front and Rear Views

draining into the building, the earth floor and foundation should be

about 6 inches higher than the surrounding ground.

Granary. A stationary granary of frame construction, adequately

braced to withstand the pressure of grain on its outside walls, is illus-

trated in Fig. 43. This type of granary is suitable for the farmer who
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has only a few thousand bushels .of grain to store. The cross walls

stiffen the building and provide four bins, which may be filled through

the outside doors. Each bin will hold from 450 to 480 bushels of grain,

and in emergency about 780 bushels may be stored in the space in-

tended for cleaning seed. The grain is shoveled into the bins through

the small outside doors of each bin. The bottom of each of three

small doors is about 6 feet above the floor of the granary. Space for

grinding and mixing feed can be provided by increasing the length of

the building to widen the alley. Although the drawing shows the use

of corrugated metal for roofing, wood shingles (or prepared roofing)

may be used instead of the metal roofing. The average farmer will be

able to erect this sturdily designed granary without experiencing

serious difficulties.

Rabbit Hutch. In all parts of our country, rabbits are raised for food

and fur. However, their value in supplementing the family meat

supply, or in adding to the farm income, is much greater in some sec-

tions than in others. The hutch shown in Fig. 44 can be used for com-

mercial or home-use rabbit raising. This type of hutch permits good

circulation of air and is sanitary. Designed for attachment to the

hutch is the self-feeder shown in Fig. 45. This type of feeder is a

valuable aid in caring for the rabbits.

CHECKING ON YOUR KNOWLEDGE
If you have read this chapter carefully, you should be able to answer the

following questions. If you have any difficulty, you should read the chapter

again, so that you will have the information well in mind.

DO YOU KNOW
1. The most common causes of failures of farm buildings t

2. Why it is important for the carpenter to understand the nature and
effect of wind pressure on buildings?

3. Six essentials of good wind-resistant construction discussed in this

chapter?

4. What type of roof construction is most resistant to wind pressure?

5. The names of three types of bam>roof construction in common use to-

day?
6. The names of five important small farm buildings considered in this

chapter?

7. What three types of poultry feeders are in common use by poultry
raisers at the present time?
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8. The names of two types of hog houses in common use on American

farms today?

9. What advantage each type of hog house, discussed in this chapter, has ?

Which type is usually recognized by swine authorities as having the greater

possibilities ?

10.

The chief requirements of a satisfactory sheepshed?

THE APPRENTICE CARPENTER MUST LEARN THE CORRECT STANCE IN

LAYING FINISH FLOORING
Courtesy of American Builder





APPENDIX

SPECIFICATIONS FOR THE HOUSE OF THE BOOK

1. WORK REQUIRED. The contractor shall furnish and erect
all woodwork mentioned in the building specifications or
indicated on the drawings, including all framing and finishing
woodwork both outside and inside. He is to co-operate with,
and do any necessary carpentry required by, other trades for
completing their work.

No finish woodwork or finish flooring is to be put in
place or stored in the building until the plastering is
finished and thoroughly dry.

2. DIMENSION LUMBER. Unless otherwise specified, all
dimension lumber shall be No. 1 yellow pine or fir, thoroughly
seasoned. All lumber shall be straight and free from any
defects that would weaken the stick.

3. WOOD JOISTS. Joists shall be framed properly with a
clearance of 2 inches around the chimney masonry, except where
8 inches of masonry is used outside the flue lining, in which
case the framing may be built flush with the chimney masonry.
The 2-inch space thus formed shall be filled with fire-resist-
ant material to form a fire stop. Framing necessary around
stair wells and other similar places shall be of trimmers and
headers, consisting of double joists well spiked together.

The cutting of floor joists to facilitate the installation
of piping and duct work will be permitted, with the following
limitations:

a) The top or bottom edges of joists may be notched not
to exceed 1/6 of the joist depth. Notching the top or bottom
edge of joists will not be permitted in the middle third of any
joist span.

b) If cutting of a floor joist more than 1/6 of its depth
is found necessary, a header the full depth of the joist shall
be cut in to support the end of the joist.

c) Where location of pipes necessitates their passing
through the joists, holes shall be drilled to receive the pipes.
The diameter of the holes shall not be more than 1/2 inch
greater than the outside diameter of the pipe and in no case
shall the diameter of the holes be greater than 2i inches. The
edge of the holes shall not be located nearer than 2 inches
from the top or bottom edge of the joist.

No stud shall be out more than half its depth to receive
piping and duct work. If more depth is required, the partition
studs shall be increased accordingly. Where the running of
pipes and ducts necessitates the cutting of plates, proper pro-
vision shall be made for tying together and supporting all
structural members affected by such cutting.

4. ROOF. The wood-shingled roof is to be sheathed with
No. 2, 6-inoh boards laid with 1-inoh spacing between boards.
The sheathing for the metal roof to be 6-inch D & M (dressed
and matched)

.

5. EXTERIOR WALL COVERING. All exterior sheathing is to
be covered with one layer of asphalt waterproof building paper
before finished material is applied. Paper is to be placed
horizontally with at least 2-inch lap.
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a) Ext&rior walls, where indicated, to be covered with the
best grade of clear vertical grain Royal (4/2” 24”) shingles
laid 10 inohes to the weather.

Note: A double starting row shall be used in shingle
installation.

b) Exterior walls on the small dormers, porch ends, to be
clear cypress shiplap.

c) All exterior trim, including roof cornice, porch, and
bay window, shall be clear white pine or cypress, carefully
fitted and thoroughly nailed.

6. ROOF COVERING. Roof covering to be the best-grade
vertical grain clear shingles (5/2” 16”) where shingles are
indicated. These shingles to be laid 5 inches to the weather,
except on the porch roof, where they are to be laid 4^ inches
to the weather, double coursing, all first courses.

7. INSULATION. Furnish and install wall thickness 3-i-inch
rock-wool blanket in all ceilings and roof as indicated and
1-inch balsam-wool blanket in all exterior walls. The
insulation to be inclosed in a vapor-proof paper covering with
a spacer flange on the 1-inch blanket. All insulation to be
installed according to manufacturers* instructions.

8. PARTITIONS. All studding partitions and outside walls
shall be constructed as shown of 2x4 *s or 2x6 's, with plates
well spiked. All studs to be spaced 16 inches O.C. (on cen-
ter). Cut 1x4 ribbons into studdings for supporting joists.
Double studding around all openings, at all corners, and
properly trussed across all openings. Corners for all rooms
should be framed solid for lath or other interior finish.

9. WOOD FLOORS. Subfloors. Joists shall be floored with
No. 2, 8-inch sheathing laid close and double-nailed at each
joist, straight on the first floor, diagonally on second floor.

Finished wood floors shall be hardwood as noted in the
finish schedule and shall be laid on furring strips. Between
all finish wood floors and subfloors, provide single layers of
building paper or deadening felt.

All flooring to be well drawn together, joints broken and
sanded, ready to receive finish as specified in painting
instructions.

10. WEATHERSTRIPS. Furnish and install spring bronze
weatherstrips, for all windows and exterior doors, complete
with interlocking sills for all exterior doors.

11. CALKING. All exterior doors and window frames set in
masonry and all other intersections of wood and masonry shall
be calked with an approved standard brand of calking paste.

12. WOOD DOOR AND WINDOW FRAMES. The parts of the frames
exposed outside shall be made of strictly clear white pine or
cypress. Pulley stiles to be i of an inch in thickness and to
have pockets for access to weights. Frame to be complete with
blind stop, beads, sills, casings, and pulleys, as shown in
drawings

.

13. WOOD SASH. All exterior sash shall be If inches thick
unless otherwise indicated, made of kiln-dried white pine or
cypress. All shall be mortised and tenoned and divided as
shown on drawings. Basement windows to be steel sash.

14. STAIRS. Basement stairs to have f-inch mitered yellow-
pine risers and If-inoh treads, well supported on 2x12
stringers, 16 inches O.C., all as detailed on drawings. The
main stairway shall be housed, properly glued, wedged, and
blocked; the risers to be of white pine and the treads of OELk.
This stairway shall have not less than 6 feet 8 Inches
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continuous clear head rcom measured vertically from the front
edge of the tread to a line parallel to the stair run.

15. DOORS. All doors to be sandpapered, scraped, and hand
smoothed. For sizes, thickness, and design, see drawings.
Interior doors in finished rooms to be veneered on both sides
to match trim of room.

16. CLOSETS. In all closets the trim and base shall be
f of an inch in thickness without moldings; each closet to
have 12-inch shelves and hook strips. Include -^inch gas pipe
across back for hangers.

17. CUPBOARDS AND CASES. Build as shown and indicated,
with 1-J—inch flush doors and inch adjustable shelves. All
cupboards and other cases in the kitchen to have a birch face;
cabinets in the rest of the house the same as the trim in the
room.

18. MEDICINE CABINETS. Built-in toilet and bathroom
medicine cabinets of steel.

19. PICTURE MOLD. Picture mold to be furnished and applied
for the dining room and bedroom on the first floor as detailed
and material is to match the woodwork of the room.

20. CASINGS. All casings shall be detailed.
21. THRESHOLDS. Where two different kinds of flooring

join, cover the joint with a neat threshold.
22. SCREENS. Furnish and fit for all exterior windows and

doors full screens, frames l^-inch thick of white pine or
cypress with mortise-and-tenon joints. All netting shall be
best copper wire applied with tacks and covered with molding.

23. STORM SASH AND DOORS. Furnish and fit for all exterior
windows and doors, storm sash and doors, l^-inch thick, glazed
with D.S.A. (double strength grade A) glass. Doors to match
entrance doors of house.

24. CORNICE. Furnish and install wood cornice in rooms as
detailed on drawings.

25. WOOD BASE. Furnish and install wood base in all rooms
as detailed on drawings.

26. FIREPLACE MANTEL. Furnish and install as detailed,
fireplace mantel and shelf.

27. ROUGH AND FINISH HARDWARE. Furnish all necessary rough
hardware, such as nails, wall ties, sash weights, sash cord,
and other builders' hardware, to complete the job.

a) Finish Hardware. All finish hardware, such as locks,
butts, door checks, and similar finish hardware, except as
otherwise specified, will be purchased by the owner and
delivered to the building, where the contractor shall receipt
for it and properly install it.

b) Contractor shall include in his bid an allowance of
SIOO.OO for finish hardware which owner will select and deliver
to the building. Saving in this shall revert to owner, any
extra cost to be borne by him. Contractor shall replace, at
his own expense, any hardware that is lost or damaged.

SCHEDULE FOR WOOD TRIM AND FLOORING

BASEMENT. Wood trim around doors to be yellow pine.
FIRST FLOOR. Wood trim. Grade B, or better, white pine,

exoept the kitchen and bathroom, where it is to be select
birch. Living room and entry walls to be oovered with shiplap-
molded knotty pine placed vertically; boards are to be 4-, 6-,
and 8-inch widths. Flooring material to be Grade A, 2i-inch,
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straight-grain red oak in all rooms and hall except the kitchen
and bathroom, which are to be in 4-inch flat-grain fir floor-
ing. All flooring to be maohine-sanded to a smooth finish
ready for stain and filler. Kitchen and bathroom floors to be
covered either by linoleum or asphalt tile which will be
installed by owner.

SECOND FLOOR. Wood trim. Grade B, or better, white pine,
except bathroom, which is to be select birch. All floors to be
2i—inch straight-grain red oak except bathroom, which is to
be 4-inch flat-grain fir flooring.

Note: In addition to their primary purpose, specifications have other im-

portant uses, such as preventing!: disputes between the owner and general

contractor and subcontractor. In this text we are interested only in the

specifications pertaining to the carpentry work for The House of the Book.

ANSWERS TO QUESTIONS ON THE HOUSE OF THE B06k

Blueprint Reading and Specifications

When you check your answers to the questions on blueprint reading and
specifications for The House of the Book,,with the following correct answers,

draw a line through any of your answers which are wrong. If there are two
or more parts to a question, mark each part separately. If you have answered

one part correctly, cross out only that part of your answer which is wrong.

1. A picture of the building as it will appear when completed. Also, a

picture of the division of the different floors into rooms.

2. By means of blueprints, that is, architectural drawings and written

specifications.

3. (a) Four, (h) South; East; North; and West.

4. The floor plans.

5. (a) In the basement, (b) The width of the recreation room (omitting

the recess for the bay window) is 10 feet; the length is 25 feet and 11

inches, (c) Two.

6. Concrete blocks.

7. (a) Concrete, (b) Four inches. See sectional view B-B.
8. (a) Five, (b) Steel sash. See Specifications, No. 13.

9. The thickness of the outside foundation wall on the south and west of

the main section is 12 inches. All other outside foundation walls are 10 inches

thick. See basement-floor plan. Note: The thickness of the porch foundation

is 8 inches.

10. All footings are 8 inches thick. Under the 12-inch walls the footings are

2 feet in width, under the 10-inch walls the footings are 18 inches in width.

See sectional views A-A and B-B.
11. The wall sections shown in detail are : A-

A

through the soilth window
of the living room; and B-B through the north window of the living room.

12. (a) Stone veneer on main section, shingles on addition. (6) Wood
shingles, (c) Shiplap.
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13. (a) One. (h) There are two flues on the second floor, but only one in

the basement, (c) Terra cotta, (d) No, the chimney is of stone. The interior

of the fireplace is of fire brick.

14. Wood shingles.

15. (a) Standing seam metal roof, (b) Wood shingles. See Specifica-

tions, No. 6. (c) Metal roofing.

16. (a) Specifications for the exterior front door (A) call for size 3'0"x

6'8", with a thickness of 1%". (b) Specifications for west exterior door indi-

cated as (B) call for size 3'0"x6'8", with a thickness of 1%". (c) Specifica-

tions for north exterior door indicated as (D) call for size 2'8"x6'8", with a

thickness of 1%". (d) Closet doors (G) are 2'0"x6'8", with a thickness of

(^) Closet doors (II) are size 2'0"x5'10", with a thickness of 1%".
See Door Schedule.

17. (a) Two. (b) Five feet.

18. Spring bronze with interlocking sills. See Specifications, No. 10.

19. Clear white pine or cypress.

20. Birch. See Specifications, No. 17.

21. (a) The addition dimensions are 14'0''xl2'0". (b) One. (c) Two.

22. Twenty.

23. (a) Three, (b) Specifications call for size 2'4"x3'10". (c) Twelve

lights for each of these windows are called for in the specifications.

24. The ceiling height for the first-floor rooms is 8'1".

25. (a) There are two inside stairways, (b) One outside.

When you have finished checking your answers with the correct answers

given here, add up the number of answers you had wrong, if any, then find

your score. Each complete question rates 4 per cent. If the question is

divided into four parts and you had three correct and only one wrong, give

yourself credit for 3 per cent. If your score is 25 per cent or less, you should

study this chapter again.

Right

Wrong.

Score.



1. The style of architecture shown here is known as Elizabethan or English half-

timbered t3rpe. Except for the half-timber work, this house might also be classed as of

Tudor style.

2. This house belongs to the Georgian tyi>e. The distinguishing features are the
symmetrical arrangement of windows and the classical detail of the entrance doorway.

3. Because of the angular appearance of the principal parts and the absence of deco-
rative details this style of architecture is known as Modernistic.

4. A Southern-Colonial type of architecture often seen in the South. The two-story
columns are typical.



5. A Dutch-Colonial style distinguished by the double-sloped main roof with gable
ends.

6. A house of the New England type. Distinguishing features are the 83rmmetrical
arrangement of windows and doors, simplicity of detail, and the use of clapboards.

7. The Monterey style with low-pitched roof and a long balcony.

8. Mediterranean style of architecture, distinguished especially by low-pitched roofs,

plain walls, iron balconies and grilles, and decorative chimney cap.

9. French Provincial or Norman French. The round tower with the steep conical

roof gives it a French appearance, otherwise it might be classed as Old English or Eliza-

bethan.

10. Early English type; special features are high-pitched roof with eaves at the first-

floor level, detail of the entrance porch, and by its lack of symmetry.

11. A Formal French or French Provincial style, with a mansard roof, dormer win-

dows with ciirved roofs, and outward curve of the roof at the eaves.

12. Tudor style; chief features are prominent gables and chimney, absence of for-

mality and symmetry, and high brick chimney pots and the gables.

13. Cape-Cod style distinguished by windows of Colonial type and an air of simplic-

ity about the entire design.
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Table I. Minimum Live Loads Allowable for Use in Design
OF Buildings*

„ . ^ Pounds p^R
HihfAN Occupancy Square Foot

Dwellings 40

Hospital rooms and wards 40

Hotel guest rooms and lobbies 40

Tenements 40

Office buildings t 50

School rooms 50

Corridors in hospitals, hotels, schools 100

Assembly rooms with fixed seats 50

Grandstands 100

Theater stages 100

Gymnasiums 100

Stairways and fire escapes 100

Industrial or Commercial Occupancy

Storage purposes (general) 250

Storage purposes (special) 100

Manufacturing (light) 75

Printing plants 100

Wholesale stores (light merchandise) 100

Retail storerooms (light merchandise) 75

Stables 75

Garages, all types of vehicles 100

Garages, passenger cars only 80

Sidewalks t 250

Roofs, up to slope of 4 inches per foot 30

Roofs, slope of 4 inches to 12 inches per foot 20

Roofs, slope of over 12 inches per foot, wind force of 20 pounds per square

foot acting normal to surface

Report of Building Code Committee, Bureau of Standards.

tA 2000-pound load upon any space 214 feet square shall be used if it produces greater stresses.

XA concentrated load of 800 pounds shall be used if it produces greater stresses.
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Table II. Permissible Reductions in Live Loads*
Pub Cent

Carrying one floor 0

Carrying two floors 10

Carrying three floors 20

Carrying four floors 30

Carrying five floors 40

Carrying six floors 45

Carrying seven floors 50

Except on buildinRS for storage purposes, the above reductions in live loads are permissible in de-

signing all columns, piers or walls, foundations, trusses, an<i girders.

Table III. Maximum Span of Rafters Determined by Bending*

Lumber
Sizes

Spacing op
Rafters

ON Center

Maximum Allowable Lengths between Supports

Southern Pine
Douglas Fir

/ = 1,400 lbs.

Western
Hemlock

/*l,1001b8.

Spruce
/ = 1,000 lbs.

Ft. In. Ft. In. Ft. In.

12 ! 8 " 10 8 5 8 1

2x4 16 7 8 7 4 7 0
24 6 4 6 0 5 9

12 13 6 12 11 12 4
2x6 16 11 10 11 4 10 9

24 9 9 9 4 9 11

12 17 10 17 1 16 3
2x8 16 15 7 14 11 14 3

24 12 11 12 4 11 9

12 22 4 21 4 20 4
2x10 16 19 7 18 9 17 10

24 16 3 15 6 14 10

Materials: Dimension lumber.
Dead load: Weight of roof joist or rafters.

Weight of roof sheathing (2.6 pounds per square foot).

Weight of roof covering (2.6 pounds per square foot),

live load: Thirty pounds per square foot of roof surface considered as acting normal to surface.

/»allowable stress in extreme fiber in bending.
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Table IV. Maximum Span op Joists Limited by Deflection*

Pounds

Ft. In.

10 6
9 7

13 3
12 1

16 0
14 7

18 8
17 1

21 5
19 7

12 3
11 2

15 5
14 1

18 7
17 0

21 9
20 0

24 10
22 10

13 6
12 5

17 0
15 8

20 6
18 11

Courtesy, Southern Pine Association

Based on modulus of elasticity 1,600,000 pounds per square inch, the live load given plus a dead

oad of 16 pounds plus weight of joist per square foot. Deflection limited to 1/30 of 1 inch per foot of span.

Note: In using Table IV to check the possibility of substituting one size joist for

another, it should be kept in mind that a factor of safety has been applied in both the stress

value assigned and in the floor load. For this reason, a certain amount of tolerance is per-

missible. For example, 3x12 joists spaced 16 inches on center are limited to a span of 20

foet 6 inches for a 60-pound load. It would be entirely reasonable to use this size joist with

the same spacing for a 20-foot 6-inch or 20-foot 7-inch span.

SXZB

JOIS2^

Joist
Spacino
Center

TO
Center

Inches

Live Loads

40
Pounds

Ft. In.

60
Pounds

Ft. In.

60
Pounds

Ft. In.

70
Pounds

Ft. In.

80
Pounds

Ft. In.

90
Pounds

Ft. In.

2x8

2x10

2x12

2x14

2x16

12
16

12
16

12
16

12
16

12
16

13
12

12
11

12
11

11

10
11
10

10 9
9 10

16
15

15 10
14 6

15 2
13 10

14
13

14 1

12 10
13
12

20
18

19
17

18
16

17
16

17 0
15 6

16 5
15 ‘0

23
21

22
20

21
19

20 7
18 10

19 10
18 1

19
17

26 10
24 9

25
23

24
22

23
21

22 9
20 10

22
20

3x8 12
16

15
14

14
13

14 0
12 10

13 5
12 4

13 0
11 11

12
11

3x10 12
16

19 4
17 10

18 4
16 11

17
16

16 11

15 6
16
15

15 10
14 6

3x12 12
16

23
21

22
20

21
19

20
18

19
18

19
17

3x14 12
16

27
25

25
23

24 8
22 10

23 9
21 11

23
21

22
20

3x16 12
16

30
28

29
27

28
26

27
25

26
24

25
23

4x8

4x10

12
16

12
16

16 11

15 8
16 1

14 10
15 5
14 3

14 10
13 8

14
13

13 11
12 9

21
19

20
18

19 4
17 11

18
17

18
16

17
16

4x12 12
16

25
23

24
22

23
21

22
20

21
20

21 1

19 5



Table V. Roof Pitches and Deqrbes



Table VI. Shingle Exposure for Various Roof Pitches

Note: This diagram shows at a glance the weather exposure to be used for vari-
ous roof pitches. For examjple, if a roof has a rise of 8 inches in a run of 12 inches,
it can be seen that this is 34 pitch and that an exposure of either 5 inches, 634 inches,
or 734 inches should be employed, depending upon the length of the shingles used.

4

LAYERS

3

LAYERS
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A
Addition of the house

cornice trim on 270, 271
gable roof over 211
partition wall for 105
roof of 167-169
unit rise for 203

Agitator chain 401
Anchor bolts 55, 98
Anchors for joists, girders, and posts . . 365
Angle of roof 201-203
Angle cut for gambrel roof 190, 191
Angle iron 246
Annealed form wire 28
Ant, white 56
Apron, window stool and 291, 293
Arches

elliptical and circular 91-93
framing 128

Architectural drawings 8,

9

Areaways, basement-window. .21,23,38
Asbestos-cement shingles. . .224, 245, 246
Absestos-cement siding 224, 225
Asphalt flat-strip shingles 223, 224
Asphalt rolled-strip roofing 223, 224
Asphalt roof coverings 223
Asphalt shingles 243, 244
Asphalt siding 224
Attached gutter 231
Attic joists 73

B

Backhand trim 291
Back-yard laying house 406
Balloon-frame wall. .51-55, 71, 73, 74, 94
Band iron 41, 42
Bargeboard 228
Barn

architectural design of 372-382
floor plan of 371
gable-roof ' 382, 386-388
gambrel-roof . . . 190, 364, 377-382, 384
gothic-roof 373-377, 379
gothic-roof dairy 372
high-loh gable 385
storage space of 371
window of 378

‘Barn framing, gambrel roof used in . 190
Bars, muntin 75
Base shoe 347, 348, 350
Base trim 292, 293, 346, 347

PAOB

Base and picture moldings 357, 358
Baseboards

fitting 346-348
miter cut for 349

Base-cap molding 292, 347, 350
Basement

door for .32
excavation for 22, 23
forms for outside stairway of 38
plan of 18-20, 22
semicircular window in 39
stairs for 20, 335, 354, 355
windows of 21, 23, 32

Basement-w'indow areaways. . .21, 23, 38
Basic right triangle 138, 139, 141-

143, 157-167, 170, 171
Bathroom

installing pipes in 88, 89
rough floor for 89, 101

Batter boards 22, 24
Bay window 20, 21, 65, 116, 126,

127, 194, 213
Bay-window framing 126, 127
Bay-window roof framing 194-197
Bay-window trim 270
Beaded-bevel siding 220, 221
Beam casings, drip cap of 270

Beams
collar 197, 198
framing joists on 61-64
H steel 59,63
hay 377
I steel 59, 63, 96
use of 54, 57-60

Bedroom, first-floor 99, 106, 119
Belt courses 216, 257, 258
Bevel, T 200
Bevel siding 219
Birch, uses of 278, 290, 303, 335
Bird's-mouth.l37, 153-155, 165, 166, 172
Black walnut, use of 289
Block

corner 266
plinth 291,292,310

Blueprints, explanation of 9
Board (see Lumber)

batter 22, 24
corner 216, 256, 257, 263
pitch 339, 340
ribbon 51
verge 228

Bob, plumb 24

431
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PAOS

Bolted joints 371
Bolts, anchor 55, 98
Boston-type hip 241
Boston-type shingled hip ridge . 235, 236

Box gutter 229-231
Boxed cornice 225-227
Box-sill construction 55, 56
Braced frame 51
Braces

bridging 70, 71
diagonal 52, 84, 369, 370
diagonal corner 80, 81
diagonal let-in 82
knee 82, 119
let-in 119
set-in 82
for side walls and end walls , . 369, 370
wind 378

Bracing, determining type of 81
Brackets

roof 244
steel wall 125
wooden 125, 126

Brick, imitation 224
Bridging

cross 68, 69
solid 68,69
subflooring and 101-103

Bridging braces 70, 71
Briddng struts 69
Building line 154, 155
Building paper 217, 266, 304
Building plans 9
Buildings
farm 361-414
poultry 401-411
small 382-414

Built-up corner 71, 72
Built-up forms 27-38
Built-up girders 62
Bungalow or Colonial siding 219
Butternut, use of 289
Butt joint 279, 297, 347
Butt side hinge 314
Butts

loose-pin 315
surface 314

C

Cabinet trim 291
Cabinets

installing 342, 343
kitchen 350, 353, 354

Calked joint 279, 280
Cantilever short joists 65
Cap trim 291, 292
Carpenter’s chalk line 244, 246

Carpentry, explanation of 5
Carpentry construction, study of ... 7, 8
Carpentry specifications 10, 11
Carpet strip 348
Casement

right-handed or left-handed 322
swing-in 302
swing-out 302

Casement sash 75, 302
Casement sash window frame . . .251, 252
Casement window, trimming a 303
Casings

door and window 351
drip cap of beam 270
types of 291, 292
window stool and 300

Cedar, uses of 217, 218, 231
Ceiling designs 284, 285
Ceiling joists, collar beams and . 197, 198
Ceilings, flush 63
Cell-O-Glass 294
Celotex 79
Center line 159, 162
Chain, agitator 401
Chair rail 292,293,343
Chalk line, carpenter’s 244,246
Chestnut, uses of 289, 290
Chimney

flashing around 239-241
footing of 22, 23, 25
forming around 64, 88
opening of 113, 119
saddles of 191-194

Circular arches, elliptical and 91-93
Clamps, patented steel adjustable .... 45
Clapboard 220, 221
Cleat, shelf 293
Closed valley 238, 239
Closets 350, 357
Coal-tar creosote 57
Collar beams 197, 198
Colonial door ... .311
Columns

constructing 45-48
girders and beams 57-60
Lally 59

Common rafter

cut for 181, 196
explanation of 136, 150, 151

large-dormer 207
laying out a 151-156
length of 158
rise of 159
run of 192
stock for 160
unit rise and total run of ... . 160, 170

Common-rafter run for saddle. . 192, 193
Composition material for roof

coverings 222, 223
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PAOB

Composition siding 224, 265
Concrete
column forms of 44-48
floors of 44-48
forms of 28, 78
piers of 59, 367, 368
stairway of 39, 40
walls of 47

Concrete wall ties 43, 44
Concrete-joist construction, precast. .45
Cone nuts 43, 44
Connectors with bolts 371
Coped joints 344, 345
Cord, sash 296
Corner blocks 266, 291
Corner boards 216, 256, 257, 263
Corner braces, diagonal 80,81
Corner joints 262
Corner plates 74
Corner post 109, 112
Corner stakes 24, 25
Corners

built-up 71, 72
construction of 71-73
eave 270
mitered 263
outside 280
partition 72, 73
solid 71
studs for 35, 71-73

Cornice
boxed 225-227

' crown molding of 269
fascia of 172, 173, 265, 270, 271
large-dormer 269
narrow 225
open 225, 226
porch 270
simple typ)e 225
and trim, small-dormer 269, 270
trimming main 265-267
use of 155
wide 225

Cornice mold 266, 292, 293
Cornice trim
on addition 270, 271
explanation of 216, 224-229
fascia of 265, 270, 271
gable 267, 268

Cove molding .... 280, 293, 335, 350, 352
Cow stalls 371
Craftsman panel door 311
Creosote, coal-tar 57
Cripple jack rafter

cut for 211
explanation of 137
hip valley 173, 181,182, 211
valley 173,180,181

Cripple rafter 137, 205, 207

PAGE

Cripple studs 77, 107, 118
Cross bridging 68, 69
Cross-bearing wall 57
Cross-panel doors 311
Crown molding. . .227, 265, 267, 269, 270
Cut

for beveling and grooving 281
for clean square edge 281
for common and jack rafters 181, 196
for cripple jack rafter 211
of dormer rafter 186, 187
for hip rafter 196
or layout unit 145, 147
for miter joint 281
plumb 144, 146, 153, 157
of the roof 153
seat 144, 146, 153, 157
for shiplap joint 281
side . . 157, 158, 165, 166, 172, 177, 179,

208, 209
tail 155
of valley jack rafter 211

Cutout stringer 334
Cutter

guillotine 246
Stanley fiber-board 282

Cyclones 362, 363
Cypress, uses of 217, 218, 231, 289

D

Diagonal brace ... 52, 80, 81, 84, 369, 370
Diagonal flooring 67, 68
Diagonal let-in brace 82
Dimension shingles 219
Dining room 108
Dog, metal 63
Door
basement 32
beveled lock stile of 320
casings of 351
designs of outside and inside 312
fitting and hanging a 314-322
frames of 75, 212, 216, 246-254
hollow core 313
locks for 322-326
openings of 74-78, 106, 117, 119, 310,

311,350, 353
outside of 322, 323
right-handed or left-handed 322
sliding 317, 318
stiles, rails, and core of 313
types of 311-314

Door jamb 307-309, 350
Dormer flashing 239-241, 271
Dormer rafter 186, 187
Dormer roof 185-188
Dormers

flashing around 239-241
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Dormers—continued
framed against header. . . 169, 212, 213
large .207-211, 272
main 203
unit rise for three small. . ; 204

Double headers and trimmers .... 64, 77
Double sill 56
Double studs 370
Double-acting mortise floor hinge . . . 316
Doubled top plate 51
Double-hung windows. .75-78, 250, 251,

291, 294-302
Doubling joists 64-66
Douglas fir, uses of.60, 217, 231, 278, 392
Douglas fir joists 61
Dowel pin, iron 59
Drain tile 26
Drawings

architectural 8,

9

working 8-10
Drip cap 261, 263
Dressed-and-matched lumber 67, 78
Drop siding 221
Ducts, heating 66, 88, 90
Dutch-ColoniS house 136

E

Eastern-sill construction 55
Eastern white cedars, use of 218
Eave corners 270
Eaves moldihg 228
Economy wedge spacer tie 44
Elevations of The House 18
Ellipse, drawing 92, 93
Elliptical and circular arches 91-93
Elm, use of 304
End walls, braces for 369,370
Equal-pitch hip roof. . 149, 160, 183, 184
Equal-pitch roof. .158, 162, 167, 170-173
Estimator, work of 11
Excavations

for basement 22, 23
layout for 19

Expansion joints 67
Exterior door frames 247, 248
Eixterior finish 215-358
Exterior-wall covering 273
Extracting the square root. 139-141, 162

P

Farm buildings 361-414
Fascia of cornice trim..265, 267, 270-273
Fast joints 316
Federal Housing Administration 77
Feeder
outdoor range 408, 411

Feeder—continued
poultry mash 406-411

^
^ultry self- 406-411

heavy 304
slater’s 261

Felting 79
Fiber-board cutter, Stanley 282
Fiber-board sheathing, structural. ... 80
Finish

exterior 215-358
hip 236
inside wall 50
interior 275-358
outside 50
ridge 235, 236
valley 236-239
window trim or 294-303

Finish flooring 50, 303—307, 352, 353
Finishing tail cut 155
Fir, uses of 38, 60, 217, 278, 303, 392
Fir plywood panels 43, 277
Fir-Tex 79
Fire hazards 87, 88
Fire stops 51, 54, 55, 87, 117
Fireplace 109, 113, 119, 307, 352
First story, second story overhangs . . 65
Five-knuckle butt hinge 316
Flashing
chimney 239-241
dormer 239-241, 271
metal 261
side-wall 271
valley 240

Flat roof 134
Flat surface, shingling a 234
Flintkote 79
Floor plans 8, 10, 22, 371

Flooring
delivery of 350
diagonal 67, 68
hardwood 303
nailing finish 305
oak 303
rough 66-68, 107
straight 67

Floors
for bathroom, rough 89, 101
concrete 44-48
framing 49-131
for hog houses 386
of The House 94-103
joists for 97-99, 370
kitchen 304
laying finished 303-307, 352, 353
tile 90

Floor-spring hinge 317
Flush ceilings 63
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PAGE

Footings
chimney 22, 23, 25
forms for 24-26
for hog house 389-393

Footlock 235, 244, 245
Form oil 28
Form walls, outside 28-33
Form wires 28, 29
Formal shiplap siding 221, 222
Formed gutter 231
Forms

for beams and girder floor system. .46
building of additional. .38, 39
built-up 27-38
concrete 78
concrete floors and column 44-48
for concrete stairs 39
for concrete walls 47
for footings 24-26
for foundations 26-38
for holding concrete 28
inside 33-38
for outside stairway of basement. . .38
plywood 43
for precast concrete joist and

junior steel beam 45
removal of 38
second wall 30
sectional 41-43
for semicircular window areaway. . .38

unit or sectional 41
for window wells 38

Forty-year wood-shingle roof. . .232, 233
Foundations

’

floor tied to 366
forms for 26-38
of The House 15-48
importance of 366, 367
porch and entrance 38
trenches for 23

Frame walls, air infiltration through 218
Frames

braced 51
around chimneys 88
door and window. . . 75, 216, 246-254,

979 97^

gable-roof I82 !
183

problems in construction of ... . 54-85
rabbeted wood 32
roof 182-191

Framing
of arches
balloon
of barn
bay-window,
gaole-end. .

.

of The House,
joist

lumber for . .

124
51-55, 71, 73, 74, 89

190
126, 127
198, 199

....93, 94,200-213
. .61-64,96, 99-101

53

PAGE

Framing—continued
main-roof and gable-roof 204-207
of north wall 116, 117
of odds and ends 128
around openings 64
of partition walls 73, 74
platform 51, 53-56, 75
problems of 87-93
roof . . . 133-214
second-floor 127, 128
sill 94-97
wall and floor 49-131
for windows and doors 74-78, 117-119

Framing square 69, 70, 143, 161, 163,

166, 167, 171, 176, 187,

190, 192, 198-200, 338
French doors 311
French windows 75
Frieze 226, 227, 266
Furring strips 67, 80, 304

G
Gable barn, high-loft 385
Gable cornice trim 267, 268
Gable implement shed and

workshop 382, 383
Gable ridge lengths 147
Gable roof 135, 152, 211
Gable studs 104,115,116
Gable trim 227, 228
Gable-end framing 198, 199
Gable-end studs 112-114, 198, 199
Gable-roof barn 382, 386-388
Gable-roof framing. . . . 182, 183, 204-207
Gable-roof hog house 389, 395
Gambrel roof 135, 136, 189-191, 364, 365
Gambrel-roof barn 190, 364, 377-

382 384
Geometrical staii-s 328, 329
Georgia pine, use of 217
Girder floor system, forms for 46
Girder load for small house 58
Girder-load area 59
Girders

anchors for 368
built-up 62
framing joists on 61-64
lumber recommended for 60
size of the 59
span of 59
wood 54, 57, 62

Glued and bolted joints 371
Glued and nailed joints 371
Gothic type of roof 371
Gothic-head V jointed door 311
Gothic-roof barn 373-377, 379
Grade level of The House 23
Granary 410, 411,413, 414
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Grounds, plaster 84-87, 128
Guillotine cutter 246
Gum, uses of 290, 291

Gutters 216, 229-231
Gypsum 284

H

H steel beam 59, 63
Half-circle V jointed door 311
Half-monitor hog house 389, 396
Half-round gutter 231
Handrails 331
Hand-spht shakes 241
Hangar-type implement shed . . 383, 384,

392-394
Hangers, joist 62, 65
Hardware 350
Hardwood flooring 303
Hawthorne, Natlianiel 3
Hay beam 377
Head jamb 75
Header joist 98, 99
Headers
and cripple rafters 205, 207
dormers framed against 212, 213
double 64, 77
sills without 56
sizes of 77

Headroom 331
Heating ducts 66, 88, 90
Hemlock, uses of 38, 392
Henhouse, furnishing the 406
High-loft gable barn 385
Hinge

double-acting mortise floor 316
five-knuckle butt 316
floor-spring 317
loose-pin butt mortise 315
pivot 316, 317
side 314-316
strap side 314
soss 316

Hip, Boston-type 241
Hip finish 236
Hip jack rafter 137, 173-178
Hip rafter

backing the 162, 163
basic right triangle applied to 157-167
bird’s-mouth and overhang of ...

.

162
center line of 159, 162
cut for 196
dropping the 163
explanation of 137, 156,

157, 169
lar^e-dormer 207
laying out a 159-167
length of a 158, 160-162, 167
octagon 197

PAGE

Hip rafter—continued
odd unit of 160, 161
rise of 159
run of a 157, 158, 160
shortening 164, 165, 177
side cuts of 158, 165, 166
stock for 160

Hip ridge, Boston-type shingled .... 236
Hip roof 135, 149, 160, 183, 184
Hip-roof ridge, true lengths for 145,

148, 149
Hip-valley^cripple jack rafter. . . 181, 182
Hog house

central 384
community 384, 389-397
floors for 386
gable-roof 389, 395
half-monitor 389, 396
individual 384
portable 384, 397-401
roof of 393, 394

Hogs, self-feeder for 401
Hollow core door 313
Horizontal joints, sealing 264
Hip-valley cripple jack rafter. . 173, 181,

182, 211
Hip-valley jack rafter 174
Horizontal or level line 146
House, Dutch-Colonial 136
House of the Book

dormer flashing for 271
elevations of 18
excavation layout for 19
exterior finish of 265-273
floors of 94r-103
foundation of the 15-48
framing of 93, 94, 200-213
front view of 4
grade level of 23
interior trim of 348-358
lot of 18
methods of construction of 5
specifications for 11, 12
staking out 18-22
trimming 349, 350
visualizing the 8
walls of 103-131

Housed stringer 334, 335
Houses, hog 384-401
Hurricanes 363, 364
Hutch, rabbit 412-414

I

I steel beam 59, 63, 96
Imitation brick 224
Implement shed 383, 384, 390-394
Indoor self-feeder 406, 407
Inside doors, designs of 312
Inside forms 3^38
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PAGE

Inside wall finish 50
Insulating tileboard panels 285
Insulation board applied to framing

or furring 282
nails on 282
rigid-fiber 78
structural 260, 280-284

Interior finish 275-358
Interior molding 343-348
Interior trim 290-294, 348-358
Interior wall covering 277-290
Intersecting roof, erecting 184
Intersecting roof ridge 149, 150
Iron

angle 246
band 41

Iron dowel pin 59
Iron stirrups 62, 65

J

Jack rafters

common difference of 175, 176
cripple 137, 211
cuts for 177, 181,196
explanation of 137, 173
hip 137, 173-176
hip-valley 174
hip-valley cripple . . . 173, 181, 182, 211
large-dormer 207, 208
laying out and cutting 177, 178

total rise, unit rise, and overhang for

175, 176
unequal-pitch 210, 211
unit length of 174

unit rise of 174
unit run of 174
valley 137, 173, 178-182, 211
valley cripple 173, 180, 181

Jambs 75, 307-309, 350
Joints

bolted 371
butt 279, 297,347
calked 279, 280
coped 344, 345
comer 262
expansion 67
fast 316
fastening of 370, 371
glued and bolted 371
glued and nailed 371
horizontal 264
mitered 281, 297, 345, 346
mortise-and-tenon 50, 51

plywood 279, 280
of sheetrock 287
shiplap 281
V 279
vertical 264

PAGE

Joist hangers 62, 65
Joists

anchors for 367, 368
attic 73
bridging distributing load to other..68
cantilever short 65
ceiling 197, 198
definition of 99
doubling 64-66
floor 97-99,370
framing of 61-64, 96, 99-101
header 98, 99
lumber recommended for .60, 61
partition fastened to 74
second-floor 114, 115

Junior steel-beam construction 45

K

Kiln-dried framing lumber 53
Kitchen cabinets 350, 353, 354
Kitchen floors 304
Knee braces 82, 119
Knotty pine, use of 289
Knotty-pine wall covering 350

L

Ladders 129, 130
Laliy columns 59
Large-dormer common rafter 207
Large-dormer cornice 269
I^arge-dormer hip rafter 207
Large-dormer jack rafters 207, 208
Laying house, back-yard 406
Layout tee 178, 180, 199, 200
Layout unit, cut or 145-147
lean-to roof, shed or 134, 135, 185,

188 189
left-handed lock 323
let-in braces 119
level cut, seat or 153
level line 146, 152, 172
Line

building 154, 155
carpenter's chalk 244, 246
center 159, 162
level 146, 152, 172
plumb 146, 154
ridge 154

Living room 99, 108, 350-352
Load-Jearing partition studs 51, 52
Loads

calculation of 59, 60
roof 59

Locks 320,322-326
Log-cabin siding 222
Longleaf pine, use of 218
Lookouts 137, 226



438 INDEX

PAQB

Loose-pin butt mortise hinge. . .315, 316
Loose-pin butts 316
Lumber

dressed-and-matched 67, 68
g^n 37
kiln-dried framing 53
recommended for girders, joists,

and rafters 60, 61
shiplap 67
tongue-and-groove 45

M
Magnolia, use of 290, 291
Mahogany, uses of 278,290
Main cornice, trimming 265-267
Main dormer, unit rise of 203
Main roof 167, 186, 203-207
Main stairs 355-357
Maizewood, use of 79
Mansard roof 136
Mantel, fireplace 352
Maple, use of 303, 304
Masonite 79
Master-stud pattern 102-105
Metal dog 63
Metal flashing 261
Metal roof on large dormer 272
Miter box 69, 70, 263, 344, 345
Miter cut for baseboard 349
Miter joints 281, 297, 345-346
Miter trim 291,292,298
Mitered corners 263
Molding

base 357, 358
base-cap 292, 347, 350
coped joint on 344
cornice 266, 269, 292
UUVC CKJO, OOV,
crown 227, 265, 267, 269, 270
eaves 228
interior 343-348
panel 292, 293
picture 293, 350, 357, 358
quarter-round 280
rake 228, 229,270
shoe 343

Mortise floor hinge, double-acting. , .316
Mortise hinge, loose-pin butt. . .315, 316
Mortise loc& 322-326
Mortise-and-tenon joints 60, 51
Muntin bars 75

N

Nailing comer blocks 266
Nailing finish flooring 305
Nailing sheathing 119, 122

PACE

Nails
on insulation board 282
for shingling 232
siding 262
used to increase rigidity 80, 82
used for stmctural insulation

board 282
Narrow cornice 225
National Lumber Manufacturer’s

Association 81
National Safety Council 329
National Workmen's Compensation

Service Bureau 329
Nelson spreader tie 44
Newel post 340-342, 356, 357
Nonbearing partition walls 75, 77
North wall, framing 116, 117
Nuts, cone 43,44
Nu-Wood 79

O
Oak, uses of. .277, 289, 290, 303, 304, 335
Oak flooring 303
Octagon bay window 194
Octagon hip rafter 197
Odd unit of rafter 153, 160, 161
Oil, form 28
One-face panels 278
Open cornice 225, 226
Open valley 237-239
Openings
chimney 113, 119
door . . .74-78, 106, 117-119, 310, 311,

350, 353
framing around 64
header sizes for 77
trussed wall 77
window 74r-78

Open-front sheepshed 409, 412, 413
Outdoor range feeder 408, 41

1

Outside of door 322
Outside corner 280
Outside doors 312
Outside finish 60
Outside form walls 28-33
Outside stairs 39
Outside studs 51, 52
Outside walls 108-112
Overhang 137, 165, 216

P

Panel doors 311, 313
Panel mold 292, 293
Panels

insulating tileboard 285
one-face 278
plywood 43, 45, 84, 86, 277, 278
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Paper, building 217, 266, 304
Partition corners 72, 73
Partition door 76
Partition plate 74
Partition studs 51, 52, 74
Partition walls 73, 74, 105
Partitions, nonbearing 75
Patented concrete wall ties 43, 44
Patented steel adjustable clamps 45
Pecky cypress, use of 289
Picture moldings, base and 293, 350,

357 358
Pier, concrete 59, 367, 368
Pin, iron dowel 59
Pine, uses of 38, 217, 218, 231, 289,

291, 303, 350
Pipes

or heating ducts 66
plumbing 88, 89
service 52

Pitch of roof 144, 145, 156
Pitch board 339, 340
Pivot hinge 316, 317
Plain-slab door 311
Plan view 156, 157
Plancier 226, 265, 267
Plans

basement 18-20
building 9
floor 8, 10,22,371
roof 147-182, 201

Plaster grounds 84-87, 128

Platform framing 51, 53-56, 75
Plates

corner 74
doubled top 51

partition 74

rafter 136

wall 73
Plinth block
Plumb bob
Plumb cut
Plumb line

Plumbing pipes

Plyw^ood forms
Plywood joints

Plywood panels

Plywood siding

Plywood wall covering

...291,292,310
24

144, 146, 153, 157
146, 154
88,89

43
279, 280

. .43, 45, 277, 278
264

.... 80, 222, 264,
278-280

Polygon roof

Porch
Porch cornice

Porch shed roof . . .

.

Porch-roof rafter

Portable hog houses
Posts

anchors for

corner

213
2i,’ 38,’ 1^-186, 203

270
212
185

384, 397-401

367, 368
112

rA«i£

Posts—contirmed
newel 340-342,356, 357.
wood 57,59

Poultry buildings 401-411
Poultry mash feeder 406-411
Poultry self-feeders 406-4 1

1

Precast concrete-joist construction. . .45
Pump, sump 26
Purlin, gambrel roof and 189, 190
Pythagorean theorem 138

Q
Quarter-round molding 280, 348

R

Rabbeted wood frame 32
Rabbeted-bevel siding 221
Rabbit hutch 412-414
Radical sign 140
Rafter pattern 204
Rafter plate 136
Rafters
common 136, 150-156, 158, 159,

170, 181, 192, 196, 207
cripple 137, 205, 207
cripple jack. . .

.

137, 173, 180-182, 211
dimensions of 196
dormer 186, 187
erection of 205
explanation of 136, 137
fitting building paper between. . . .266

45-degree thickness of 149

heel of 153, 154
IIJP lQ/,i 1 U # ,

A A # I
,

196, 197, 207-211
hip jack 137, 173-178
hip-valley cripple jack. .173, 181, 182
hip-valley jack 174
jack. . 137, 163, 173-182, 196, 207, 208,

210,211
laying out 193, 196, 197
for lean-to roof 188
length of 142-144, 153, 154, 194
lumber recommended for 60
main-roof 186

overhang and tail cut of 155
porch-roof 186
rise of 138, 142, 144, 152, 162
roof 73
run of 138, 144, 152

for saddle 193, 194
shed-roof 186
side-wall bracing 368
shortening 155, 156

spacing of 204, 205
stock for 152, 153

ties for 369
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Rafters—continued
unit span of 144
vaUey 137, 167-174, 209, 210
valley cripple jack 173, 180, 181
valley jack 137, 173, 178-182, 211

Rail, chair 292, 293,343
Rako moldings 228, 229, 270
Range feeder, outdoor 408
Ranger, definition of 36
Recreation room 96
Redwood, uses of 217, 218
Ribbon board 51, 113, 370
Richmond Snap Tye 43
Ridge
Boston-type shingled hip .... 235, 236
explanation of 136
lengths of 145, 147, 148
of roof 147-150
of the saddle 193
shortening rafter at ... . 155, 156, 164,

165, 171, 172
side cuts at 165

Ridge cut, plumb or 144
Ridge finish 235, 236
Ridge layout 205
Ridge line 154
Right triangle, basic 138-143, 157-

167, 170
Right-handed lock 323
Rigid-fiber insulation board 78
Rise

of common rafter 158, 159, 170
finding the 138
of hip rafter 159
of a roof 145
total 142, 144, 162
unit 144, 145, 152, 204

Risers, treads and 330, 331
Rolled roofing 223, 224
Roof

of addition 167-169
anchorage of 368, 369
angle of 201-203
basic right triangle on 158
bay-window 194-196
brackets for 244
covering of 216, 222, 223, 232-246
cut of 153
dormer 185-188, 272
equal-pitch 149, 158, 160, 162, 167,

170-173, 183, 184
erecting intersecting 184
flat 134
forty-year wood-shingle 232, 233
framing of 133-213
gable 135, 152, 204-207, 211
cambrel. . . 135, 136, 189-191, 364, 365
Gothic type of 371
gutter of 230, 231

PAGE

Roof—continued
hip 135, 183, 184
of hog house 393, 394
large span 170
lean-to. . . . 134, 135, 184-186, 188, 189
loads of 59
main 167, 186, 203-207
mansard 136
overhang, lookout, and tail piece

of 137
pitch of 144, 145, 156
plan of 147-182, 201
polygon 213
porch 184-186,203
porch shed 212
purpose of 134
rafters of 73
ridge of 147-150
rise of 144, 145
run of 142
shed 134, 135, 184-186, 188, 189
shingling the . . . 128, 233-235, 271. 272
single-sloix) 184-186
span of 142, 204
styles of 134-136
thatched 241-243

Roofing, rolled 223, 224
Rough flooring 66-68, 89, 101, 107
Rough openings

for doors 75, 106
for windows 75-78

Rule of thumb 77
Run

of common rafter 170, 192
of the dormer rafter 186
of a hip rafter 158
total 142, 152
unit 144, 171
of valley rafter 167, 169, 172, 173
of valley-cripple jack 181

S

Saddles, chimney . .

.

Safety measures . . . .

Sash
casement
double-hung
fitting of

Sash balances
Sash cord
Scaffold building . .

.

Scantlings
Scribing

Seat cut
Second story
Second wall forms . .

Second-floor framing

191-194
. 16, 17, 129-131,

329,330

75,302
294-296
349-351
296,297

296
122-126, 205, 233

51
295, 319

144, 146, 153, 157
65,117

30
127, 128
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Second-floor joists 114, 115
Second-floor subflooring 113
Sectional forms 40-43
Self-feeders

for hogs 401
indoor 405
poultry 400-411

Semicircular window in basement . 38, 39
Set-in brace 82
Shakes, hand-split 241
Sheathing

location of 60
nailing 52, 119, 122
structural fiber-board 80
tongue-and-groove or shiplap 28
wall. 78-84
wood 80-84

Shed
gable implement. . . .382, 383, 389, 391
hangar-type implement 383, 384,

392-394
J.UU1 XO'I, iOU, AOU,

188, 189, 212
Shed-roof rafter 186
Sheepshed, open-front 409, 412, 413
Sheetrock used for wall covering .... 87,

284-288
Shelf cleat 293
Shields, termite 57
Shingled ridge, Boston type of. .235, 236
Shingles

applying the 259-261
asbestos-cement 224, 245, 246
asphalt 223, 224, 243, 244
covering capacity of a square of. .220
dimension 219
laying 232, 233
preparation of 232, 233
wood 218, 219

Shingling
flat surface 233-235
nails for 232
roof 128, 271, 272
side-wall 258-262

Shiplap, explanation of 78
Shiplap joint 281
Shiplap lumber 67
Shiplap sheathing 28
Shiplap siding 119, 222, 270
Shoe, Base 347, 348, 350
Shoe molding 343
Shrinkage materials 52-55

Side cuts
at bird’s-mouth 165, 166
of hip rafter 158, 165, 166
for jack rafters 177

at the ridge 165
on unequal-pitch valley

rafter 208, 209

PAGE

Side cuts—continued
for the valley jack rafters 179
for valley rafter 172

Side hinge 314-316
Side jamb 75
Side walls and end walls . . . 262, 369, 370
Side-wall bracing rafters 368
Side-wall flashings 271
Side-wall shingling 258-262
Siding

applying 263
asbestos-cement 224, 225
asphalt 224
beaded-bevel 220, 221
bevel 219-221
bungalow or Colonial 219
composition 224, 265
drop 221
fitted to corner boards 263
log-cabin 222
plywood 264
rabbeted-bev(;l 221
shiplap 221, 222, 270
size of 221
wood 219-222

Siding nail 262
sm

construction of 55, 56
double 56
framing of 94-97
without a header 56
of hog house 389-393
T 55 94 95

Single-slope roof 184-186
Slater’s felt 261
Sliding doors 317, 318
Snap Ty

>
Bichmond 43

Soil stacks 88
Solid bridging 68, 69
Solid corners 71
Solid-wood girders 62
Span

of addition roof 167
explanation of 142
of the girder 59
of roof 142, 167, 170, 204
total 145
unit 144, 145

Specifications

carpentry 10, 11

for The House of the Book 11, 12
Spiral spring sash balance 297
Split-ring connectors with bolts 371
Spreader tie. Nelson 44
Spring sash balance 296
Spruce, uses of 38, 217
Square, framing 69, 70, 143, 161, 163, 166,

167, 171, 176, 187, 190,

192, 198-200, 338
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Square root, extracting the 139-141, 162
Square-cut trim 302
Stairs

angles for 331
basement 20, 335^ 354, 355
concrete 39
construction of 327-342
geometrical 328, 329
main 355-357
outside 39
risers for 331
straight-flight 327, 328, 335-340
stringers of 333, 338-340
three-winder 340
treads of 331,333,335
types of ... .

widths of . .

winder
Stairways

of basement,
concrete. . . .

327-329
332,333

.328, 340-342

and joists 64
safety precautions in

biuldingbuilding 329, 330
Stakes, corner 24, 25
Stalls, cow 371
Stanley fiber-board cutter 282
Starter strip 244
Steel adjustable clamps, patented. . . .45
Steel beam 45, 54, 57-60, 62, 63, 96
Steel sash 32
Steel wall brackets 125
Step-off method of measuring

length 142, 151, 153, 160-162,
171, 181

Stirrups, iron 62, 65
Stock

common-rafter 160
hip-rafter .160
valley-rafter 170

Stops
fire 51,54,55,87,117
window 291

Story rod or pole 118, 337
Straight flooring 67
Straight-flight stairs. . .327, 328, 335-340
Strap side hinge 314
Stringers

cutout 334
housed 334, 335
of stairs 833,338-340
types of 333—335
for winders 340, 341

Strip
carpet 348
furring 67,80,304
starter 244
valley 192

Structural fiber-board sheathing 80

PAGE

Structural insulation board. 260, 280-284
Struts, bridging 69
Stud patterns, master 102-105
Studs

for corners 35, 71-73
cripple 77, 107, 118
double 370
fire stops between 51
gable 104,115,116
gable-end 112-114, 198, 199
lengths of 187, 188
load-bearing partition 51, 52
outside 51, 52

Subflooring 101-103, 113, 117
Sugar pine, use of 218
Sump pump 26
Surface butts 314
Surface water, drainage of 23
Surveyor 18
Swing-in and swing-out casement . . . 302
Symbols, use of 8

T

T bevel 200
Tsill 55,94,95
Tail cut 155
Tail piece 137
Tee, layout 178, 180, 199, 200
Tee side hinge 314
Termite shields 57
Termites, protection against 56, 57
Thatched roof 241-243
Three-winder stair 340
Thumb, rule of 77
Tie
economy wedge spacer 44
Nelson spreader . .44

Ties, rafter 369
Tightener, band-iron 42
Tile, drain 26
Tile floors 90
Tileboard over smooth surfaces. 283, 284
Tileboard panels, ceiling designs

for insulating. . . 285
Tongue-and-groove boards 45
Tongue-and-groove material 78,265
Ton^e-and-groove sheathing 28
Tootned-ring connector with bolt . .371

Top plate, doubled 51
Tornado 363
Total length 142-144, 162, 171
Total rise 142, 144, 145
Total run 160, 170
Treads, stair 330, 331, 333, 335
Trenches for the foundations 23, 38
Triangle, basic right 138-143,

157-167, 170
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Trim
backhand 291
base 292,293,346,347
bay-window 270
cabinet 291
cap 291,292
corner-block 291
cornice 216, 224-229, 267-271
gable 227,228
gable cornice 267, 268
interior 290-294, 350, 351
miter 291,292,298
simple square-cut 291
small-dormer cornice and .... 269, 270
square-cut 302
window 294-303

Trim materials, distribution of 351
Trimming

of casement window 303
of door opening 310, 311
of double-hung window 297-302
of The House 349, 350
of main cornice 265-267
of windows 351

Trimmers 64
Trussed wall opening
Tupelo
Twister, wire
Ty. Richmond Snap.
Tyholder

77
290, 291

34
43
43

Valley-cripple jack rafter—conitni/cd
run of 181
total run of 174

VaUey finish 236-239
Valley flashing 240
Valley jack rafter

common difference of 179, 180
cut of 211
explanation of 137, 173
layout of 178-182
shortening the 179, 180
side cuts for 179
total run of 174

Valley rafter of dormers or small
additions 169

explanation of 137, 167
laying out a 169-173
lengths of 173
run of 167-169, 208
shortening 171, 172
side cuts for 172
stepping-off length of 171
stock of 170
total length of 171
total rise of 167
total run of 170
unequal-pitch 208-210

Valley strip 192, 193
Verge board 228
Vertical joints, sealing 264

U

Unequal-pitch jack rafters 210, 211
Unequal-pitch roofs 156
Unequal-pitch valley rafter. . . .208-210
Unit, odd 153
Unit length 144
Unit measurements 143, 144
Unit rise 144, 145, 152, 160, 170, 203, 204
Unit run 144, 157, 171, 195, 208
Unit or sectional forms 40, 41
Unit span 144, 145
United States Department of

Agriculture 362
United States Forest Products

Laboratory 79, 81
Universal Insulite 78

V

V joint 279
Valley

closed 238,239
open 237-239

Vaifey-cripple jack rafter
Ti r i»TO 10A loi

laying out 181

W
Wall anchorage 367
Wall brackets, steel 125
Wall covering

concrete 47
end 369,370
exterior 273
interior 277-290
knotty-pine 350
plywood 222, 264, 278-280
sheetrock used for 87, 284-288
types of 258-265
wood 288-290

Wall plates 73
Wall sheathing 78-84
Wall studs, outside 52
Wall ties, patented concrete 43,44
Walls

air infiltration through frame 218
balloon-frame .... 51-55, 71, 73, 74, 94
cross-bearing 57
finish of inside 50
forms for foundation 27, 33, 35
forms for second 30
framing of 49-131
for hog houses 389-393
of The House 103-131
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Walls—continued
layout for 105, 106
master-stud pattern for 103-105
nonbearing partition 77
outside 108-112
outside form 28-33
partition 73, 74, 77, 105
raising 106-108
side 262, 369, 370
trussed opening in 77

Walnut, uses of . . . 289, 290
Water, surface 23
Water table 216, 254, 255
Weatherwood 79
West Coast Lumbermen’s

Association 60
Western red cedar, uses of .217, 218, 392
Whaler, definition of 36
White ant 56
White pine, use of . . . .217, 218, 231, 290
Wind brace 378
Wind pressure 362-364
Wind-resistant construction .... 365-371
Winder stairs 328, 340-342
Winders, layout of stringer for. . 340, 341
Window

barn 378
basement 21, 23, 32, 38, 39
bay 20,21,65,116, 126, 127,

194-197, 213, 270
casement 251, 252, 303
double-hung. .75-78, 251, 291, 297-302
frames for 216, 246-254, 272, 273
French 75

PAGE

Window—continiced

for hog house 394-397
octagon bay 194
openings for 74-78, 117-119
rough openings for 74-78
semicircular 38, 39
stop for 291
trimming 294-303, 351

Window stool and apron 291, 293
Window stool and casings. .299, 300, 351
Window wells, forms for 38
Wire twister 34
Wires, form 28, 29
Wood frame, rabbeted 32
Wood girders 54, 57
Wood posts 57, 59
Wood sheathing 80-84
Wood shingles 218, 219
Wood siding 219-222
Wood wall covering 288-290
Wooden bracket 125, 126
Wood-shingle roof, forty-year.^ .232, 233
Working drawings 8-10
Workmen

clothing of 17
falls of 17
hazards of 17, 18, 130, 131
safety measures for. . . 16, 17, 129-131

Workshop 382, 383, 391

Y

Yellow pine, uses of 38, 290, 303
Yokes 45,47
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