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PREFACE

‘*Good wine,’ says Shakespeare, ‘‘needs no bush,”
which of course means that when a thing is good in
" jtself, praise makes it no better. So with a book, if it
is good, it needs no preface to make it better. The
author of this book flatters himself that the work he
has done on it, both as author and compiler, is good;
therefore, from his standpoint a preface to it is some-
- what a work of supererogation. His opinion regard-
' ing the quality of the book may be questioned, but
after forty years’ experience as a writer of books for
builders, all of which have met with success, and
during that time over thirty years editor of one of the
~ most popular building journals in America, he feels his
opinion, reinforced as it is by thousands of builders
and woodworkers throughout the country, should be
entitled to some weight. Be that as it may, however,
this little book is sent out with a certainty that the
 one and a half million of men and boys who earn their
living by working wood, and fashioning it for useful
or ornamental purposes, will appreciate it, because
of its main object, which is to lessen their l}bors by
placing before them the quickest and most approved
methods of construction.

To say more in this preface is unnecessary and a

~ waste of time for both reader and author.

FRED T. HODGSON.



PREFACE TO SECOND EDITION.

MODERN CARPENTRY.

VOL. 1.

The necessity of preparing a second edition of this
work has become so urgent that its publication cannot
be longer delayed. The demand for it has almost out- -
grown our means of production, and our supply .is
about exhausted, so we hasten to take advantage of this
~ condition to enlarge and improve the work and render’
it more acceptable and valuable than ever. The addi-
tions and improvements now made to the work, are
of so very useful and practical a character, that we are .
sure they will prove of benefit to the workman, and to
the general student of the carpenter and joiners’ art.

It is hardly necessary for me to indulge in a long
preamble setting forth the good qualities contained in
the contents of this work, as all this has been before
the people now for several years; all recent developments
in the carpenter trade, however, have been added, so that
the present volume will be found to contain the very
latest practice of doing things. The additional matter
and diagrams will, I am sure, commend themselves to
the workman, and will, I hope, prove a help to him in
his everyday labors.

Frep T. HopGson.



MODERN CARPENTRY

PART 1
CARPENTER’S GEOMETRY

CHAPTER 1

THE CIRCLE

While it is not absolutely necessary that, to become
a good mechanic, a man must need be a good scholar
or be well advanced in mathematics or geometry, yet,
if a man be proficient in these sciences they will be a
great help to him in aiding him to accomplish his work
with greater speed and more exactness than if he did
not know anything about them. This; I think, all will
admit. It may be added, however, that a man, the
moment he begins active operations in any of the con-
structional trades, commences, without knowing it, to
learn the science of geometry in its rudimentary
stages. He wishes to square over a board and employs
a steel or other square for this purpose, and, when he
scratches ox pencils a line across the board, using the
edge or the tongue of the square as a guide, while the
edge of the blade is against the edge of the board or
parallel with it, he thus solves his first geometrical
problem, that is, he makes a right angle with the edge
of the board. This is one step forward in the path of
geometrical sciencc. |

He desires to describe a circle, say of eight inches
' diameter. He knows instinctively that if he opens hig
9



10 MODERN CARPENTRY

compasses until the points of the legs are four inches
apart,—or making the radius four inches—he can, by
keeping one point fixed, called a ‘‘center,”’ describe a
circle with the other leg, the diameter of which will
be eight inches. By this process he has solved a
second geometrical problem, or at least he has solved -
it so far that it suits his present purposes. These
examples, of course, do not convey to the operator the
more subtle qualities of the right angle or the circle,
yet they serve, in a practical manner, as assistants in
every-day work.

When a man becomes a good workman, it goes with-
out saying that he has also become possessor of a fair
amount of practical geometrical knowledge, though he
may not be aware of the fact.

The workman who can construct a roof, hipped,
gabled, or otherwise, cutting all his material -on the
ground, has attained an advanced practical knowledge
of geometry, though he may never have heard of
Euclid or opened a book relating to the science.
Some of the best workmen I have met were men who
knew nothing of geometry as taught in the books, yet
it was no trouble for them to lay out a circular or
elliptical stairway, or construct a rail over them, a
feat that requires a knowledge of geometry of a high
order to properly accomplish.

These few introductory remarks are made with the
hope that the reader of this little volume will not be
disheartened at the threshold of his trade, because of
his lack of knowledge in any branch thereof. To
become a good carpenter or a good joiner, a young
man must begin at the bottom, and first learn his
A, B, C’s, and the difficulties that beset him wiil disap-

pcar one after another as his lessons are learned. It



CARPENTER'S GEOMETRY 1

must always be borne in mind, however, that the young
fellow who enters a shop, fully equipped with a knowl-
edge of general mathematics and geometry, is in a
much better position to solve the work problems that
erop up daily, than the one who starts work without
such equipment. If, however, the latter fellow be a
boy possessed of courage and perseverance, there is no

reason why he should not ‘‘catch up’’—even over-
take—the ‘boy with the initial advantages, for what is
then learned will be more apt to be better understood,
and more readily apphed to the requu'ements of his
work. To assist him in “‘catching up’’ with his more
favored shopmate, I propose to submit for his benefit
a brief description and explanation of what may be
termed ‘‘Carpenter’s Geometry,”’ which will be quwe
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sufficient if he learn it well, to enable him to execute
any work that he may be called upon to perform; and
I will do so as clearly and plainly as possible, and in
as few words as the instructions can be framed so as to
make them intelligible to the student.

The circle shown in Fig. 1 is drawn from the center
2, as shown, and may be said to be a plain figure
within a continual curved line, every part of the line
being equally distant from the center 2. It is the
simplest of all figures to draw. The line AB, which
cuts the circumference, is called the diameter, and the
line DE is denominated a chord, and the area en-
closed within the curved line and the chord is termed
a segment. The radius of a circle is a line drawn from
the center 2 to the circumference C, and is always one-
half the length of the diameter, no matter what that
diameter may be. A tangent is a line which touches
the circumference at some point and is at right angles
with a radial line drawn to that point as shown at C.

The reader should remember these definitions as
they will be frequently used when explanations of
other figures are made; and it is essential that the
learner should memorize both the terms and their sig-
nifications in order that he may the more readily
understand the problems submitted for solution.

It frequently happens that the center of a circle is
not visible but must be found in order to complete
the circle or form some part of the circumference.
The center of any circle may be found as follows: let
BHC, Fig. 2, be a chord of the segment H; and
BJA a chord enclosing the segment. Bisect or
divide in equal parts, the chord BC, at H, and square
down from this point to D. Do the same with the
chord AJB, squaring over from J to D, then the
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point where JD and HD intetsect, will be the center
of the circle,

This is one of the most important problems for the
carpenter in the whole range of geometry as it enables
the workman to locate any center, and to draw curves
he could not otherwise describe without this or other
similar methods. It is by aid of this problem that
through any three points not in a straight line, a

B

circle can be drawn that will pass through each of the
three points. Its usefulness will be shown further on
as applied to laying out segmental or curved top
window, door and other frames and sashes, and the
learner should thoroughly master this problem before
stepping further, as a full knowledge of it will assist
him very materially in understanding other problems.
The circumference of every circle is measured by
being supposed to be divided into 360 equal parts,
called degrees; each degree containing 60 minutes,

4
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smaller division, and each minute into 60 secomds, a
still smaller division. Degrees, minutes, and seconds
are written thus: 45° 15 30", which is read, forty-five
degrees, fifteen minutes, and thirty seconds. This, X
think, will be quite clear to the reader. Arcs are meas-
ured by the number of degrees which they contain: thus,
in Fig. 3, the arc AE, which contains go?, is called a
quadrant, or the quarter of a circumference, because

g0° is one quarter of 360°, and the arc ABC which con-
tains 180°, is a semi-circumference. Every angle is also

mcasured by degrees, the degrees being reckoned on an
arc included between its sides; described from the ver-
tex of the angle as a center, as the point O, Fig. 3;
thus, AOE contains 9go°; and the angle BOD, which-is
half a right angle, is called an angle of 45°, which is
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the number it contains, as will be seen by counting
- off the spaces as shown by the divisions on the curved
Iine BD. These rules hold good, no matter what may
be the diameter of the circle. If large, the divisions
are large; if small, the divisions are small, but the
manner of reckoning is always the same.

One of the qualities of the circle is, that when
divided in two by a diameter, making two semicircles,
any chord starting at the extremity of such a diameter,
as at A or B, Fig. 4, and cutting the circumference at
any point, as at C, D or E, a line drawn from this

point to the other extremity of the diameter, will
form a right angle—or be square with the first chord,
as i= shown by the dotted lines BCA, BDA, and BEA.
Zhis is something to be remembered, as the problem
w11l he found useful on many occasions.

The diagram shown at Fig. 5 represents a hexagon
within a circle. This is obtained by stepping around
the circumference, with the radius of the circle on the
compasses, six times, which divides the circumference
into six equal parts; then draw lines to each point,
wtich, when completed, will form a hexagon, a six-
- sided figure. By drawing lines from the points
obtained in the circumference to the center, we geka
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three-asided tigure, which is called an equilateral tri-
angfe, that is, a triangle having all its sides equal ia

length; as AB, ACand BC. The dotted lines show how
an equilateral triangle may be produced on a straight
line if necessary. C

The diagram shown
at Fig. 6 illustrates the
method of trisecting a
right angle or quadrant
into three equal parts.
Let A be a center, and
with the same radius
intersect at If, thus the
quadrant or right angle .
s divided into three <4
equal parts.
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It we wish to get the length of a straight line that
shall equal the circumference of a circle or part of
circle or quadrant, we can-do so by proceeding as fol-
lows: Suppose Fig. 7 to represent half of the circle,
as at ABC; then draw the chord BC, divide it at P,
join it at A; then four times PA is equal to the cir-
cumference of a circle whose diameter is AC, or equal
to the curve CB. |

To divide the quadrant AB into any number of
equal parts, say thirteen, we simply lay on a rule and
make the distance from A to R measure three and one-

fourth inches, which are thirteen quarters or parts on
the rule; make R2 equal one-fourth of an inch; join
RP; draw from 2 parallel with RP, cutting at V; now
take PV in the dividers and set off from A on the circle
thirteen parts, which end at B, each part being equal
to PV, and the problem is solved. The *‘‘stretchout’
or length of any curved line in the circle can then be
obtained by breaking it into segments by chords, as
shown at BN. |

I have shown in Fig. 5, how to construct an equi-
lateral triangle by the use of the compasses. \ give ax






