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Foreword

HE Cyclopedia of Drawing has been prepared with the
special objeét of giving the beginner and the self-taught
practical man, a working knowledge of the principles which

underlie all branches of drawing so he may know how to read

and make drawings intelligently.

@ The importance of drawing in the general plan of education is
receiving wider and wider recognition. Few are the public schools
which do not now teach it even in the primary departments. It is
the universal language in which the peoples of all lands may com-
municate with each other,—and it is essentially the language of
the architect and the engineer. Through it he communicates his
noble designs, or his wonderful inventions, to his workmen for.
execution. As a cultural study drawing is of great value to every
person who would lay any claim to a liberal education, teach-.
ing symmetry, beauty and exactness, and training the eye not.

only to see but to observe.

Q. A broad knowledge of drawing is therefore of vital importance
to the draftsman, mechanic or young engineering student who is
ambitious to advance in his chosen field. Unfortunately class room
or even correspondence instruction is in many cases out of question, .
and thus many promising young men are left entirely without the

means of gratifying their ambition.



q 1tis primarily for this class that the Cyclopedia of Drawing
was published. It is based on the methods which the American
School of Correspondence has developed and employed so success-
fully for many years in teaching drawing. It is compiled from
the most valuable instruction papers of the School, selected,
arranged and especially prepared for home study by a staff
of experts and practical men, each an acknowledged authority
-in his specialty.

@ The Cyclopedia has the unique advantage of having been
revised and critically tested by actual use before being published,
the individual instruction papers from which it is compiled
having been studied and criticised by thousands of students
in all parts of the world before being used in this work. In
this way every obscure point, every small error so usual in
technical books, has been discovered and corrected and many

valuable practical suggestions incorporated.

@ Parts I and II are devoted to the artistic or architectural side
of drawing, Part III to drawing for engineers and mechanics, and

Part IV, to drawing for sheet metal workers.

@ The work as a whole is intended to form an authoritative,
ready reference work on the broad general subject of drawing,
and as such should prove a valuable acquisition to the general

as well as the technical library.

@, Each section has been prepared by an authority on that
particular subject,—practicing architects, practical engineers, and

teachers in the foremost engineering schools.

@ Every section is profusely illustrated by drawings, sketches
and valuable tables prepared especially for this work, and at the



end of each section there is an examination to test the reader’s
knowledge, thus combining the advantages of a text book with

a reference book.

¢ The instruction papers comprising the various sections are pre-
sented in exactly the same form as they are used in actual instruc-
tion as the purpose of the work is to bring to men who cannot take
a correspondence course some of the benefits of the American School
of Correspondence instruction, and through them to acquaint the

public with the method and high standing of its instruction.

q In conclusion grateful acknowledgmeut is due to the staff of
authors and collaborators. Without the hearty co-operation of
these men of wide experience and acknowledged ability, this

work would have been impossible.






THIS VOLUME CONSISTS OF FIVE OF THE TWENTY.
FIVE REGULAR INSTRUCTION PAPERS IN THE SHEET METAL
PATTERN DRAFTING COURSE OF THE AMERICAN SCHOOL
OF CORRESPONDENCE, ARRANGED IN CONVENIENT FORM
FOR READY REFERENCE BUT NOT IN THE ORDER
USUALLY STUDIED.

THESE INSTRUCTION PAPERS ARE PREPARED BY
ACKNOWLEDGED AUTHORITIES AND REPRESENT YEARS
OF PREPARATION TO ADAPT THEM 10 HOME STUDY.

THE INSTRUCTION PAPERS OF THE AMERICAN
SCHOOL OF CORRESPONDENCE ARE NOT FOR SALE TO
THE PUBLIC. THE PRESENT EXCEPTION IS MADE FOR
THE PURPOSE OF ACQUAINTING PEOPLE INTERESTED IN
DRAWING WITH THE THOROUGHNESS OF THE INSTRUC-
TION OFFERED. IN THE HOPE THAT THE OPPORTUNITY
FOR PERSONAL EXAMINATION THUS OFFERED WILL LEAD
THE READER TO CONTINUE HIS STUDIES IN THE SCHOOL.

ALTHOUGH REPRESENTING ONLY A SMALL PORTION
OF THE COMPLETE COURSE, IT IS CONFIDENTLY BELIEVED
THAT THIS VOLUME HAS SUFFICIENT MERIT IN ITSELF
TO MAKE IT OF IMMEDIATE VALUE TO EVERYONE
INTERESTED IN ANY FORM OF DRAWING.







EXAMINATION QUESTIONS

FOLLOWING EACH SECTION ARE THE QUES-
TIONS OR PLATES WHICH CONSTITUTE THE
REGULAR EXAMMNATION OF THE AMERICAN
SCHOOL OF CORRESPONDENCE. THEY OFFER
THE READER A MEANS OF TESTING HIS
KNOWLEDGE OF THE SUBJECTS TREATED.

INABILITY TO ANSWER THESE QUESTIONS,
OR TO SOLVE THE PROBLEMS, WILL SERVE TO
SHOW THE NECESSITY FOR FURTHER STUDY.

THE READER IS URGED TO SOLVE EVERY
PROBLEM, CHECKING HIS RESULTS WHEREVER
POSSIBLE WITH SIMILAR PROBLEMS IN THE
PRECEDING PAGES. THIS WILL AFFORD AN
EXCELLENT MEANS FOR FIXING THE MATTER
IN HIS MIND.

STUDENTS PREPARING FOR COLLEGE OR
CIVIL SERVICE EXAMINATIONS WILL FIND
THESE QUESTIONS OF GREAT VALUE.






Contents

PART 1V.
TINSMITHING . . . . . Page* 11
SHEET METAL WORK . . . . ‘6T
TABLES . . . . . . ‘“ 125
PROBLEMS FOR LIGHT GAUGE “.lom( “ 151
COPPERSMITH’S PROBLEMS . . ‘¢ 181
PROBLEMS IN HEAVY METAL . . ‘192
SKYLIGHT WORK . . . . ‘27
RooFING . . . . . . o292
CORNICE WORK . . . . . ‘“ 285
MiTER CUTTING . . . . “ 296
PROBLEMS IN MENSURATION . . ‘365
INpEX . . . . . . . R 5 |

*For Page numbers see foot of pages.



TRUE LENGTHS

TRIANGULATION.

PATTERN OF TAPERING FLANGE FOR CYLINDER, DEVELOPED BY



TINSMITHING.

An important part of the technical education of those con-
nected with tinsmiths’ work is a knowledge of laying out patterns.
When making the various forms of tinware, or, as they are com-
monly called, housefurnishing goods, the greatest care must be
taken in developing the patterns, for if a mistake of but one point
is made, the pattern will be useless. There are general geometri-
cal principles which are applied to this work which, when thor-
oughly understood, make that part plain and simple, which would
otherwise appear intricate. These principles enable the student
to lay out different patterns for various pieces of tinware where
the methods of construction are similar.

Fig. 1. Fig. 2.

Construction. Before laying out the pattern for any piece of
tinware, the method of construction should be known. Knowing
this, the first thought should be: Can the pattern be developed and
cut from one piece of metal to advantage, as shown in Fig. 1, or
will it cut to waste, as shown in Fig. 2 ¥ Will the articles have
soldered, grooved or riveted seams, as shown respectively by A, B
and C, in Fig. 3 ¢ Also, will the edges be wired or have hem edges
at the top, as shown respectively by A and B, in Fig. 4 ¢ Some.-
times the pattern can be laid out in such a way that the article
may be made up of two or more pieces, so that the patterns may
be laid in one another, as shown in Fig. 5, thereby saving material.
This is a plan that should always be followed if possible.

When the patterns are developed, tin plate should be obtained
of such size as to have as little waste as possible.

By means of the table on pages 45-47 tin plate may be ordered

11 .



4 TINSMITHING

which will cut to advantage, for there is nothing worse in a tin.
shop than to see a lot of waste plate under the benches, whereas a
little foresight in ordering stock would have saved material.

Capacity of Vessels. Sometimes the tinsmith is required to
make a piece of tinware which will hold a given quantity of liquid.
The methods of finding the dimensions are given in Arithmetic
and Mensuration, which subjects should be reviewed before begin-
ning this work.

Shop Tools. The most important hand tools required by the
tinsmith are: hammer, shears, mallet, scratch awl, dividers and
soldering coppers. The other tinsmith tools and machines will he
explained as we proceed.

A

A 8

B
—_—

C
—

Fig. 3. . Fig. 4. Fig. 5.

Various Methods of Obtaining Patterns. The pattern draft-
ing for this course is divided into two classes:

1. Patterns which are developed by means of parallel lines.

2. Patterns which are developed by means of radial lines.

The principles which follow are fundamental in the art of
pattern cutting and theirapplication is universal in tinsmiths’ work.

INTERSECTIONS AND DEVELOPMENTS.

The laying out of patterns in tinsmiths’ work belongs to that
department of descriptive geometry, known as development of sur-
faces, which means the laying out flat of the surfaces of the solids,
the flat surfaces in this case being the tinplate. In Fig. 6 is shown
one of the most simple forms to be developed by parallel lines,
that of an octagonal prism. This problem explains certain fixed
rules to be observed in the development of all parallel forms,
which are as follows:

1. There must be a plan, elevation or other view of the
article to be made, showing the line of joint or intersection, and

12




TINSMITHING )

in line with which must be drawn a section or profile of the article.
Thus, ABCD shows the view of the article, AL the line of joint
or intersection, and E the profile or section of the article.

2. The Profile or section (if curved) must be divided into
equal spaces (the more spaces employed the more accurate will be
the pattern), from which lines are drawn parallel to the lines of
the article intersecting the line of joint or intersection. Thus
from the corners numbered 1 to 8 in the profile E, lines are drawn

A 8 - H
T .

z

o

'_

S

3
‘o 2. ’ 4 7! U F"

J
Fig. 6.

parallel to the line of the article, intersecting the line of joint AL
from 1" to 8”. In Fig. 7, where the section A is curved, this is
divided into equal spaces.

3. A «tretehout line (showing the amount of material the
article will require) is next drawn at right angles to the line of the
article, upon which is placed each space contained in the section
or profile. Thus JF, in Fig. 6, is the stretchout line, which con-
tains the true amount required to enclose the profile E.

4. At right angles to the stretchout line, and from the inter-
sections thereon, draw lines called the measuring linex. Thus,
from the intersections 1’ to 8’ on JF lines are drawn at right angles
to the stretchout line JF, which are called measuring lines.

5. From the intersections on the line of joint draw lines in-
tersecting similarly numbered measuring lines, which will result
in the pattern shape. Thus lines drawn from the intersections on

13




6 TINSMITHING

the line AL at right angles to BC intersect similarly numbered
measuring lines as shown. Then JIHF will be the development
for an octagonal prism intersected by the line AL in elevation.
This simple problem shows the fundamental principles in all
parallel-line developments. What we have just done is similar to
taking the prism and rolling it out on a flat surface. Let the
student imagine the prismn before him with the corners blackened

2 E

—

Fig. 7.

and starting with corner 1 turn the prism on a sheet of white
paper until the point 1 is again reached, when the result will cor-
respond to the development shown. Bearing these simple rules
in mind, the student should have no difficulty in laying out or
developing the forms which will follow.

Fig. 7 shows the development of a cylinder, and also shows
the principles which are applied in spacing circular sections or pro-
files, as explained for parallel developments. A shows the profile
or section, B the elevation, and CD the stretchout line or the
amount of material required to go around the circle. By drawing
the measuring lines CF and DE and connecting them by the line
FE, we obtain CDEF, which is the development of the cylinder.

Fig. 8 shows how to obtain the development of the surfaces
of an intersected hexagonal prism, the angle of intersection being
45°.  First draw the elevation ABCD and the section E in its
proper position below. Number the corners in the section 1, 2 and
3, as shown, from which erect perpendicular lines intersecting the

14



TINSMITHING 7

plane AB, as shown by 1° 2°and 3°. Bisect the lines 1—1 and
3—3 in plan obtaining the points I and 1 respectively, and draw
the line FH. This line will be used to obtain dimensions with
which to construct the developed surface on the plane AB. At
right angles to AB and from the intersections 1°, 2° and 3’ draw
lines as shown. Parallel to AB draw the line F* Hv. Now,
measuring in each instance from the line FH in E, take the dis-
tances to 1, 2 and 3, and place them on similarly numbered lines
drawn from the plane AB, measuring in each instance from the

T .

——— o e e

Fig. 8.

line F¥ H¥ on either side, thus obtaining the points 1’, 2’ and 3'.
Connect these points by lines as shown; then J will be the true
development or section on AB.:

For the development of the prism, draw the stretchout line
KI at right angles to AD, upon which place the stretchout of the
section E, as shown by similar numbered intersections on KI.
From these intersections, at right angles to KI, draw the measur-
ing lines shown, which intersect with lines drawn from similar
numbered intersections on the plane AB, at right angles to BC.
Through the intersections thus obtained, draw the lines from L to

18



8 TINSMITHING

M. Then KLMI will be the pattern or development of the inter-
sected prism. .

Fig. 9 shows the development of an intersected cylinder. A
is the elevation and B the profile or plan. As each half of the
development will be symmetrical, divide the profile B into & num-
ber of equal parts, numbering each half from 1 to 5, as shown.
From these points perpendicular lines are erected, intersecting the
plane 1 — 57 at 1¥, 27, 3", 47and 5v. A stretchout is now made
of the profile B and placed on the horizontal stretchout line CD,
the points being shown by 5°, 4, 3, 2", 1', 27, 3", 4” and 5”. From

o e = e > = — —— P = i Tt o o = e T — o —

up-—-—=L

~)
N

Fig. 9.

these points measuring lines are erected and intersected by similar
numbered lines drawn from the plane 1v — 57 at right angles to the
line of the cylinder. A line traced through points thus obtained
will be the development of the intersected cvlmder In this case
the butting edge or joint line of the cylinder is on its shortest side.
If the buttmg edge were desired on its longest side, it would be
necessary to change only the figures on the stretchout line CD,
making 1’ start at 5 and end at 5”.

Where two prisms intersect each other, as shown in Fi ig. 10,
it is necessary to find the points of intersection before the surfaces
can be developed. Thus we have two unequal quadrangular

16



TINSMITHING 9

prisms intersecting diagonally at right angles to each other. We
first draw the section of the horizontal prisms .as shown by B in
the end view, from which the side view A is projected as shown.
From the corner T in the section B erect the perpendicular line
TC, and above in its proper position draw the section D of the
vertical prism, and number the corners 1, 2, 3 and 4. From the
corners 1 and 3 drop vertical lines intersecting the profile B at 1’
and 3', T representing the points 2’ and 4’ obtained from 2 and 4
in D. From the points 1" and 3’ in B, draw a horizontal line
through the side view, and locate the center of the vertical prism
as 3", from which erect the perpendicular line 3" — 1. Now take
a duplicate of the section 1) and place it as shown by F, allowing
it to make a quarter turn (90°); in other words, if we view the
vertical prism from the end view, the point 1 in section D faces
the left, while if we stood on the right side of the end view the
point 1 would point ahead in the direction of the arrow. The side -
.view therefore represents a view standing to the right of the end
view, and therefore the section F makes a quarter turn, bringing
the corner 1 toward the top. From points 2 and 4 in section F
drop vertical lines intersecting the line drawn from the corner
2'— 4’ in B, thus obtaining the intersections 2" —4" in the side
view. Draw a line from 4” to 3" to 27, which represents the
intersection between the two prisms.

To develop the vertical prism, draw the horizontal stretchout
line HI, and upon it place the stretchout of the profile D as shown
by similar figures on HI. Draw the measuring lines from the
points 1, 2, 3, 4, 1, at right angles to HI, which intersects with
lines drawn at right angles to the line of the vertical prism from
intersections having similar numbers on B. A line traced through
the points thus obtained, as shown by HILJ will be the develop-
ment of the vertical prism. The development of the horizontal
prism with the opening cut into it to admit the joining of the .
vertical prism i shown in Fig. 11, al_ld is drawn as follows: Draw
any vertical line O P¥, and on this line place the stretchout of
the upper half of section B in Fig. 10, as shown by similar letters
and figures in Fig. 11. From these points at right angles to
Ov P¥ draw lines equal in length to the side view in Fig.10. Draw
a line from U to T in Fig. 11. Now, measuring from the line RS
in side view in Fig. 10, take the various distances to points of in.

17



TINSMITHING
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TINSMITHING 11

tersections 4”, 3”, 1” and 2", and place them in Fig. 11 on lines
having similar numbers, measuring from the line O¥ P¥, thus re.
sulting in the intersections 1°, 2°, 3° and 4°. Connecting these
points by lines as shown, then OYUTP" will be the half develop-
ment of the top of the horizontal prism. The bottom half will he
similar without the opening.

Having described the principles relating to parallel forms,
the next subject will be the principles relating to tapering forms.
These forms include only the solid figures that have for a base the
circle, or any of the regular polygons, also figures of unequal sides
which can be inscribed in a cirele, the lines drawn from the cor-
ners of which terminate in an apex, directly over the center of the
base. The forms with which the tinsmith has to deal are more
frequently frustums of these figures, and the method used in
developing these surfaces is simply to develop the surface of the
entire cone or pyramid, and then by simple measurements cut off
part of the figure, leaving the desired frustum. Thus in the well-
known forms of the dipper, coffee pot, colander, strainer, wash
bowl, bucket, funnel, measure, pan, etc., we have the frustums of
cones above referred to. In speaking here of metal plate articles
as portions of cones, it must be remembered that all patterns are
of surfaces, and as we are dealing with-tinplate, these patterns
when formed are not solids, but merely shells. In works upon
Solid Geometry the right cone is defined as a solid with a circular
base, generated by the revolution of a right-angle triangle about
its vertical side called the axis.

This is more clearly shown in Fig. 12, in which is shown a
right cone, which contains the principles applicable to all frustums
" of pyramids and cones. ABC represents the elevation of the cone;
the horizontal section on the line BC being shown by GDEF,
which is spaced into a number of equal parts, as shown by the
small figures 1 to 12. As the center or apex of the cone is directly
over the center « of the circle, then the length of each of the lines
drawn from the small figures 1 to 12 to the center ¢ will be equal
both in plan and elevation. Therefore to obtain the envelope or
devtlopment, use AB or AC as radius, and with A in Fig. 13 as
center, describe the are 1 -1". From 1 draw a line to A and start-
ing from the point 1, set off on the arc 11’ the stretchout or num-

19



12 TINSMITHING

ber of spaces contained in the circle DEFG in Fig. 12, as shown
by similar figures in Fig. 13. From 1’ draw a line to A. Then
A -1-7-1" will be the development of the right cone of Fig. 12.

Suppose that a frustum of the cone is desired as shown by
HICB, Fig. 12; then the opening at the top will be equal to the
small circle in plan, and the radius for the pattern will be equal to
Al. Now using A in Fig. 13 as a center with AT as radius, describe
the arc HI, intersecting the lines 1A and A1’ at H and I respective-
ly. Then H-I-1'--7--1 will be the development for the frustum
of the cone.

When a right cone is cut by a plane passed other than parallel
to its base, the method of development is somewhat different. This

A

Fig. 13.

is explained in connection with Fig. 14, in which A is the right
cone, intersected by the plane represented by the line DE. B repre-
sents the plan of the base of the cone, whose circumference is divided ~
into equal spaces. As the intersection of both halves of the cone
are symmetrical, it will be necessary to divide only half of plan B
as shown by the small figures 1 to 7. From these points, erect
lines parallel to the axis of the cone, intersecting the base line
of the cone. From these points draw lines to apex F, intersecting
the line DE as shown. From the intersections thus obtained on the
line DK and at right angles to the axis, draw lines as shown, iffter-
secting the side of the cone FE.  Now using F as center and FII
as a radius, desceribe the are 7-7.  From 7 draw a line to F, and



TINSMITHING 13

starting from the point 7 set off on the arc 7 — 7', the stretchout of
the circle B as shown by the small figures 7—1-7. From these
points draw radial lines to the center point F, and intersect them
by ares struck from the center ¥, with radii equal to similarly num-
bered intersections on the side kII, and partly shown by points
7v-17-7°. Trace a line through the points of intersections thus
obtained; then 7°—7v—7 -7 will be the desired development.

These same principles are applicable no matter at what angle
the cone is intersected. For the
section on the line DE, see the
explanation in Mechgnical Draw.
ing Part III.

Fig. 15 shows the principles
applicable to the developments of
pyramids having a base of any
shape. In this case, we have a
square pyramid, intersected by the
line DE. First draw the elevation
of the pyramid as shown by ABC
and in its proper position the plan
view as s.;hown by1,2,3,4. Draw
the two diagonal lines 1-3 and
2 -4 intersecting each other at A’
The length of the line AC repre-
sents the true length on A’e, but
is not the correct radius with
which to strike the development.

A true length must be ob.-
tained on the line A’'4 as follows:
At right angles to 3—4 from the
center A’ draw the line A’E’and
using A’ as center and A4 as
radius, describe the arc 4E’ intersecting A’E’ at E. From E’
erect the perpendicular line E'1v intersecting the base line BC ex-
tended at 17. From 17 draw a straight line to A, which will be
the true length on A’4 and the radius with which to strike the de-
velopment. (See also Part II1, Mechanical Drawing) Now with A
as center and A-1v as radius, describe the are 17—-3v_1v, Starting

Fig. 14.

21



14 TINSMITHING

from 1v set off the stretchout of 1-2-8—-4-1 in plan, as shown
by 17—2"-3"—4"-1" on the arc 1v—1¥ (12" being equal to 12,
etc.), and from these points draw lines to the apex A and con-
nect points by straight lines as shown from 17 to 2v, 2vto 3v, 3~
to 4 and 47 to 1*. Then A1 31" will be the development of the
square pyramid. ' ) :

To obtain the cut, in the development of the intersected plane

‘V
\\
1y \\
\ \\
\
\
\\\ \ v
&
‘ol
g “ !
A ] |
| |
| i
[ 1
! |
/ ! |
// ! 3'
| e !
{ v / /
/ /
| / [/
; /oW '/
i 7 //
v Lo s b
2r T 4
. //
5 E 2
BL: i c \~"
| : i
1 : 4 |
M= LN
14 B ' \l
l "7 l )
T— — ’
& —E
! AN
11_{ 'd
2 3
Fig. 15.

DE, which represents respectively the points 3'-4' and 1'-2,
draw at right angles to the center line, the lines D-D” and E-1",
intersecting the true length A1¥ at D” and 1”. Using A as center
and radii equal to A - D" and A - 1" intersect similarly numbered
radial lines in the development. Connect these points as shown




TINSMITHING 16

*from 1” to2”,2" t0 8”,3"to4” and 4" to1”. Then1”-1v-3"-1"-
1” - 3" will be the development of the intersected square pyramid.

To draw DE in plan drop perpendiculars from D and E in-
tersecting the diagonal lines in planat b ¢ and & a. Connect lines
as shown at a, b, ¢ and d. To obtain the true section of the plane
- DE, take the length of DE and place it, as shown in plan
‘from /4 to ; through ¢ draw the vertical line ju which is inter-
sected by horizontal lines drawn from points ¢ and 4. Draw a
line from & to m and ¢ to j which will be the desired section.

These problems just described should be thoroughly studied
and practiced on paper, until every step is well understood.

Practical Workshop Problems will now be considered, and the
student who thoroughly understands the principles explained in the
foregoing problems, will be able to develop the patterns with greater
ease and in less time than is required by the student, who pays
little attention to the principles, but simply proceeds to develop the
patterns by blindly following directions. A thorough knowledge
of the principles renders the student independent as far as pat.-
tern problems are concerned, as he can apply them to new work.

Short Rules, There are various short rules, which, while not
geometrically accurate, are sufficiently so for all practical purposes
and will be introduced as we proceed. In developing patterns for
any given article, the problem should be gone over carefully, locating
the joints or seams, so that it can be seen, we might say in our
minds’ eye; by doing this a shorter rule may be employed, thus
saving time and expense. The student who pays attention to these
smaller details will suc-eed as a pattern draftsman.

Allowance for Seaming and Wiring. As we are dealing with
tin plate only, we assume this to have no thickness, and therefore
make no allowance for the shrinkage of the metal, when bending
in the machine folder or brake.

The amount of the material to be added to the pattern for
wiring wil. vary according to the thickness of the metal. A safe
and practical plan is to use a small strip of thin metal about 4 inch
wide and curl this around the wire which is to be used as shown
in Fig. 16. This will give the true amount of material required,
whether the wire is to be laid in by hand or by means of the wiring
machine. First bend off with plyers a sharp corner as shown at «,
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place the wire in the corner and turn A snugly around the wire as
shown at B. The amount of A, or the allowance to be added to the
height of the pattern is thus obtained. The vertical joint in tin-
ware is usually a lock seam as shown in Fig. 17. Three times the
width of the lock @ must be added to the pattern. In other words,
the end 4 has a single edge as ¢/, while the other end ¢ has a double
edge as shown at « and ¢ ; the two ends of the body joining at £.
In allowing these edges for the pattern, some workmen prefer
to add a single edge on one side of the pattern, and a double edge
on the other, while others prefer to allow one-half of the amount
required on either side of the pattern. Where the bottom of any
piece of tinware is to be joined to the body, it is generally double

?_A

Fig. 16. Fig. 17.

seamed as is shown in Fig. 18, where the two operations are clearly
shown by A and B \\hether the seaming is done by hand or ma-
chine, while the lock seam in Fi ig. 17, is done on the groover.
Notching the Patterns. Another important point is the
notching of the edges of the patterns for seaming and wiring;
special attention should be given to this. The notches should be
made in such a manner that when the article is rolled- up and the
wire encased or the seams grooved, the ends of the wire or seam
_allowance will fit snugly together and make a neat appearance.
When an article is made and the notches have not been ecut
properly, the wire, or uneven lines, will show at the ends of the
seam. Fig. 19 shows how the allowance for wire or locks should
be cut. A shows the pattern to which an allowance has been
made for wire at B and for seaming to the bottom at C. In this
case a single edge D has been allowed at one end of the pattern
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and a double edge of the other as shown at E. Then, using this
method of allowance for seaming, notch the allowance for wire B
and seam C on a line dravn through the solid lines in the pattern
as shown by ¢~ and bh. The notches of the allowance D and E
should be cut at a small angle, as shown.

Transferring Patterns. After the pattern has been de-
veloped on manilla paper, which is generally used in the shop. it
is placed on the tin plate and
a few weights laid on top of
the paper; then with a sharp
scratch awl or prick punch and A B
hammer, slight prick-punch

marks are made, larger dots in- ——JI]
dicating a bend. The paper is Eéz ‘

then removed and lines scribed b
on the plate, using the scratch

awl for marking the straight lines, and a lead pencil for the
curved lines. After laps are added as required, it is ready to be

cut out with the shears.

' . PRACTICAL PROBLEMS.

In presenting the twelve problems which follow, particular
attention has been given to those problems which arise in shop
practice. These problems should
be practiced on cheap manilla
paper, scaling them to the most
convenient size, and then prov-
ing them by cutting the patterns
from thin card board, and bend-
ing or forming up the models.
This will prove both instructive
and interesting.

Pail. The first piece of tinware for which the pattern will
be developed is that known as the flaring bucket, or pail, shown
in Fig. 20. First draw the center line AB, Fig. 21, upon which
place the height of the pail, as shown by ('D. On either side of
the center line place the half diameters CE of the top and DF of
the bottom. Then EFFE will be the elevation of the pail.  Ex-
tend the lines EF until they meet the center line at B, which will

Fig. 18.
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be the center point with which to describe the pattern. Now,
with C as center and CE as radius, describe the semi-circle EAE,
and divide it into equal spaces, as shown.

This semi-circle will represent the half sec-

tion of the top of the pail.

—
==z
N

e —
—

4 8
Fig. 21.

For the pattern proceed as follows: With B as center and
radii equal to BF and BE, describe the ares G1L and 1J. Draw a
line from G to B. Starting from the point G lay off on theare GI,
the stretchout of the semi-circle EAE, as shown by similar figures
on GII. From II draw a line to B, intersecting the are 1J at J.
Then GHJI will be the half pattern for the pail, to which laps must
be added for seaming and wiring as shown by the dotted lines.

26



TINSMITHING 19

Funnel and Spout. In Fig. 22 is shown a funnel and spout,
which is nothing more than two frustums of cones joined together.
Fig. 23 shows how the patterns are developed. In this fignre
the full elevation is drawn, but in practice it is necessary to draw
only one-half of the elevation, as shown on either side of the center

PATTERN
FOR
FUNNEL

Fig. 22. Fig. 23,

line B(". Extend the contour lines until they intersect the center
line at Cand A. Now, using A" uas a center, with radii equal to
AF and AE, describe the arcs F'F* and E'E? respectively.  On
the arc E'E? lay off twice the number of spaces contained in the
semi-circle B, then draw radial lines from E! and E* to A', inter-
secting the inner arc at F'I*, which completes the outline for che

7
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pattern.  Laps must be allowed for wiring and seaming. For the
pattern for the spout use (} as a center, and with radii equal to (G
and CF describe the ares F'F? and G'G’.  On F'F? lay off twice
the amount of spaces contained in the semi-circle D, and draw
radial lines from F* and F? to C. Then F'F’G'G* will be the pat-
tern for the spout. The dotted lines show the edges allowed.

Hand Scoop. In Fig. 24 is shown a perspective view of a
hand scoop, in the development of which the parallel and radial
line developments are employed. Thus A and B represent inter-
sected cylinders, while (' represents an intersected right cone.
The method of obtaining the patterns for the hand scoop is clearly
shown in Fig. 25; these principles areapplicable to any form of
haund scoop.

First draw the
side view of the scoop
asshown, in line with
which place the half
section; divide this
into a number of (-
equal spacesas shown
by the figures 1 to 7. -
From these points draw horizontal lines intersecting the curve
of the scoop. Inline with the back of the scoop draw the vertical
iine 1 -1, upon which place the stretchout of twice the.number
of spaces contained in the half section, as shown by similar
numbers on_ the stretchout line.” From these points on the
stretchout line draw horizontal lines, which intersect lines drawn
from similarly numbered points on the curve of the scoop parallel
to the stretchout line. Trace a line through points thus obtained,
which will give the outline for the pattern for the scoop, to which
edges must be allowed as shown by the dotted line.  The pattern
for the back of the scoop is simply a flat disc of the required
diameter, to which edges for seaming are allowed.

Fig. 4.

When drawing the handle, first locate the point at which the
center line of the handle is to intersect the back of the scoop, as
at 2. Through this point, at its proper or required angle, draw
the center line 2725, Establish the length of the handle, and
with any point on’the center line as center, draw the section
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as shown by 1%, 2x3% and 2%, and divide the circumference into
equal spaces, in this case four. (In practical work it would be

better to use more than four). IParallel to the center line and from
these four divisions draw lines as shown intersecting the back of the
scoop at 1°, 2° and 3°. For the pattern draw any horizontal line in
S, as 1”3"1”,upon which place the stretchout of the section of the
handle as shown by 1”2” 3" 2" 1" on the stretchout line. From
these points at right angles to the line of the stretchout, draw
lines as shown. Take the various distances measuring from the
line 20 in side. view to points 1°, 2° and 8°, and place them on
lines drawn from similar numbers in S, measuring from the line
173"1". A line traced through these points of intersection will be
the pattern for the handle, laps being indicated by dotted lines.
To close the top of the handle no, a small raised metal button is
usually employed, which is double-seamed to the handle.

To draw the conical boss in
side view, first locate the points ¢
and ¢, through which draw a line
intersecting the center line of the
handle at /. At right angles to

. Fig. 26. the center line, draw the line
7j representing the top opening of the boss. In similar manner, at
right angles to the center line, draw a line from ¢ as shown by eq,
intersecting the center line at ¢y. Now make ya equal to ge and
draw a line from « to the center #, which will intersect the back of
the scoop as shown and the top of the boss at j. With ¢ as center
and g« as radius describe the half section of the cone, divide this
into equal spaces as shown by «hede, from which draw lines at
right angles to and intersecting the base of the cone «e as shown.
From the intersections on the base line draw radial lines to the
apex f, intersecting the back of the scoop as shown. From these
intersections at right angles to the center line, draw lines inter-
secting the side of the boss at «’d'¢’d’.  For the pattern proceed as
shown in diagram «. With radius equal to /¢ in the side view
and #* in o, as a center deseribe the arc «'«”.  Draw a line from
«” to the center #', and starting from «” set off on the arc a'e”
twice the number of spaces contained in the semi circle ace in side
view, as shown by similar letters in diagram w. From these points

30
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draw radial lines to the center /. Now using 7’ in w« as a center
describe the arc /. In similar manner, using as radii f«', f¥', f¢,
fd' and fe in side view, and 7’ in + as center, describe arcs inter-
secting radial lines having similar letters as shown. A line traced
through points thus obtained forms the pattern for the conical boss.

SIDE ELEVATION

Com e ————— =
N
&

|
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!

l
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Fig. 27.

Drip Pan. Fig. 26 shows a view of a drip pan with beveled
sides. The special feature of this pan is that the corners « and &
are folded to give the required bevel and at the same time have the
folded metal come directly under the wired edge of the pan. A
pan folded in this way gives a water tight joint without any sol-
dering. Fig. 27 shows the method of obtaining the pattern when
the four sides of the pan have the same bevel. First draw the side
elevation having a bevel indicated at «21. Now draw ABCD, a
rectangle representing the bottom of the pan. Take the distance
of the slant 12 in elevation and add it to each side of the rect-
angular bottom as shown by 1°,1”, 1" and 1"”. Through these
points draw lines parallel to the sides of the bottom as shown.
Now extend the lines of the bottom AB, B}, CD and DA inter.

secting the lines just drawn. Take the projection of the bevel

.
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@ to 1 in side elevation and place it on each corner of the pan, as,
for example, from @’ to 1'. Draw a line from 1’ to B. By pro-
ceeding in this manner for all the corners, we will have the butt
miters, if the corners were to be soldered raw edge. Where the
bevels are equal on all four sides, the angle 1*B1’ is bisected as

PATTERN

= e e e e ———

follows: With B as center and any radius draw the arc f7#* inter-
secting the sides of the bottom as shown. Then with a radius
greater than one half of f7°, with fand f* respectively as centers,
draw arcs which intersect each other at +. Draw a line through
the intersection ¢ and corner B, extending it outward toward j.

Now with 1’ as center, and radius less than one-half of 1'- 1%,
draw arc d—¢, intersecting the line 1' B at &, and intersecting the
line 1'a’ at ¢. Then with b as center and b¢ as radius, intersect the
arc cd at e. Draw a line from 1’ to ¢, ‘intersecting the line 7j at ».
From » draw a line to 1x. Transfer this cut to each ot the corners,
which will complete the pattern desired. Dotted lines indicate the
wire allowance.

Sometimes a drip pan is required whose ends have a different

32
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flare from those of the sides, and in one case the folded corners are
to be bent toward the end, while it may be required that the cor-
ners be folded towards the side. “The principles are similar in both
cases, but as the method of applying these principles may be a
little diflicult, Fig. 28 has been prepared, which will e\:plam the
application of these principles.

First draw the side elevation, showing the desired flare; also
draw the end elevation, which shows the ﬁa.re of the sides, bemg
careful that the vertical heights in both views are the same. Now
draw the pattern of the pan as follows: Take the distance 1-2 in
side elevation and place it on the ends of the bottom as shown on
either side by 1'-2'. Similarly take the distance 3-4 in end eleva-
tion and place it on the sides of the bottom as shown on either side
by 3-4". Through the point 2’ and 4’ draw lines parallel to the
ends and sides of the bottom as shown, which intersect lines dropped
from the end and gside views respectively. /Af%’ represent the butt
miters which should be placed on all corners. If these miters have
been correctly developed, the lengths from % to # must be equal to
JS%'. Bisect the angle AfA’ by using f as center and drawing the
arc ab, then use ¢ and b as centers and obtain the intersection e,
through which draw the line ¢/. Now assume that the folded cor-
ner is to be turned towards the end view as ghown by #3. Using
h as a center draw the arc ¢j. Then with [ as center and /i as
radius, intersect the arc 7j at ». Draw a line from A through m,
meeting the line ¢/ at ¢, and draw a line from ¢ to /'.

If the folded corner were turned towards the side as shown by

—2" in the side view, bisect the angle v1's as before, and use x asa
center and proceed as already explained. Note the difference in
the two corners. The only point to bear in mind is, that when the
corner is to be folded towards the end, transfer the angle of the
end miter; while if the corner is to be turned towards the side,
transfer the angle of the side miter. If the corners were to be
folded toward the ends of the pan, the cut shown in the right-hand
corner would be used on all four corners, while if the corners were
to be folded towards the sides, the cut shown on the left-hand cor-
ner would be used.

Tea Pot. In I*m 9 is shown the well-known form of thu‘
tea or coffee pot, forw hlch a’'short method of developing the pat/‘

-/
/

as /

7
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tern is shown in Fig. 30. This is one of the many cases where a
short rule can be used to advantage over the geometrical method.
While it is often advisable to use the true geometrical rule, the
difference between that and the method here shown is hardly
noticeable in practice. Of course, if the body A and spout B were
larger than the ordinary tea pots in use, it would be necessary to
use the true geometrical rule, which is thoroughly explained for
Plates I, II and III.
The pattern for the body of the
tea pot will not be shown, only the short
. rule for obtaining the opening in the
body to admit the joining of the spout.
The method of obtaining the pattern for
the body is similar to the flaring vessels
shown in previous problems.

First draw the elevation of the body
of the tea pol as shown at A. Assume
the point « on the body and draw the
center line of the spout at its proper
angle as shown by 24. KEstablish the point 3 of the bottom of
the spout against the body, also the point 3= at the top and draw
a line from 3 through 3= intersceting the center line at 4. At
right angles to the center line and fiom 3 draw the line 3-1
and make ¢1 equal to ¢3.  From 1 draw a line to the center point
and from 3% draw a horizontal line until it intersects the opposite
side of the spout at 1. Then 1'— 1" - 3x-8 will be the side view of
the spout. Now with « as a center draw the half section 1-2-3
and divide it into equal spaces; in this case buttwo (in practical
work more spaces should be employed). From these points and at
right angles to 1- 3 draw lines intersecting the base of the
spout as shown, and draw lines from these points to the
center . Thus line 1/ intersects the body at 1’ and the top of the
spout at 1”; line 24 intersects the body at « and the top of the spout
a8 shown, while line 35 cuts at 3 and the top of spout at 3=
From these intersections at right angles to the center line ah, draw
lines intersecting the side of the spout at 3, 2, 1° at the bottom
and 1%, 2%, 3% at the top. Now with & as center and 43 as radius,

escribe the are 3" - 3" upon which place the stretchout of twice

Fig. 29.
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the number of spaces contained in the half section 1-2-3, as
shown by similar figures on 3”—3"; from these points draw radial
lines to the center 4, and intersect them by ares drawn with 6 asa
center and radii equal to the intersections contained on the side of

-n
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the spout 3-3%. To form the pattern, trace a line through points
thus obtained and make the necessary allowance for edges.

It should be understood that in thus developing the spout, the
fact that the spout intersects a round surface has not been considered;
it was assumed to intersect a plane surface. As already stated the
difference in the pattern is so slight that it will not be noticeable

. 35
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in practice. Had we developed the pattern according to the true
" geometrical rule, it would present a problem of two cones of
unequal diameter intersecting each other, at other than at right
angles to the axes.

For the pattern for the opening in the body, draw lines at-
right angles to the center line of the body from intersections 1°, «
and 3 intersecting the opposite side of the body as shown. With
F as a center draw a partial pattern of the body as shown by .
From any point /' draw a line to the center ¥. Now with F as
center draw the ares 1, 2 and 3. The distance 1 to 3 on the line
Ef represents the length of the opening, while a line drawn through
« at right angles to the center line ’/4

of the spout repreaents the width of

the opening. Therefore take the dis-

tance from « to 22 ang place it as

shown from «' on the.line /¥ to

2°-2> on either side on the arc,

Trace an ellipse through 1-2°-3 -2
Fig. 81. for the shape of the opening.

The pattern for the handle is ob.
tained by taking the stretchout of 7/ and placing it as shown on
the vertical line 4’7", At right angles to /'Y’ on either side,at top
and bottom add the desired width of the handle and draw the lines
shown; add edges for wiring or hem edge.

For the pattern for the grasp D which is placed inside on the
handle proceed as is shown in Fig. 31. Let I represent an en-
larged view of part of the handle in which the grasp is to be soldered.
Directly in line with it draw the section E taking care that the
width from 1 to 1 will not be wider than that portion of the handle
from + to «in Fig. 30, being the width at C in the elevation. Divide
the section E in Fig. 31 into a number of equal spaces, from which
draw vertical lines intersecting the curve D as shown. Draw the
center line «b upon which lay off the stretchout of E as shown by
similar figures. Through these points draw lines which intersect
with lines drawn from similar intersections in the curve D parallel
to «/. Trace a line through the points thus obtained as shown at F.

Foot Bath. In Fig. 32 is shown an oval foot bath; the princi-
ples used in obtaining the pattern of which are applicable to any
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form of flaring vessels of which the section is elliptical or struck from

more than two centers. In this connection it may be well to ex-
plain how to construet an ellipse, so that a set of centers can be
obtained with which to strike the ares desired. Fig. 33 shows the
method of drawing an approximate ellipse, if the dimensions are
given. Let AB represent the length of the foot bath and CD its
width. On BA measure BE equal to (‘'T). Now divide the dis-
tance KA into three equal parts as
shown by 1 and 2. Take two of
these parts as a radius, or E2, and
with O as center, describe ares in-
tersecting the line BA at X and
X'. Then with XX' as a radius
and using X and X' as centers
describe arcs intersecting each other at C and D. Draw lines from
C to X and X' and extend .them toward ¥ and G respectively.
Similarly from D draw lines through X and X', extending them
towards I and H respectively. Now with X and X'as centers,and
XA and X'B as radii describe ares intersecting the lines ID, FC,
GC and HD at J, K, L and M, respectively. In similar manner

R
]

ELEVATION i/
|

Fig. 33.
with D and C as centers and DC and CD as radii describe arcs

which must meet the arcs already drawn at J, M, L and K, respect-
ively, forming an approximate ellipse. In Fig. 34 let ABCD repre-
sent the side elevation of the pan, whose vertical height is equal
to RC.

In precisely the same manner as described in Fig. 33 draw

37
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the plan as shown, in correct relation to the elevation, letting EFGH
be the plan of the top of the pan, and JKLI the plan of the bottom,
struck from the centers, O,M,P and N. The next step is to obtain
the radii with which to strike the pattern. Draw a horizontal line
RE in Fig. 35 equal in length to NE in plan in Fig 34. Take the
vertical height RC in elevation, and place it as sho“n by RC in
Fig. 35 on a line drawn at right angles to RE. Parallel to RE
and from the point C, draw the line CJ equal to NJ in Fig. 34.
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Fig. 35.

Now draw a line from EtoJ in Fig. 35, extending it until it meets

the line RC produced. Then OJ and OE will be the radii with
which to make the pattern for that part of the pan or foot bath
shown in plan in Fig. 34 by EFKJ and GHIL.

To obtain the radii with which to strike the smaller curves in
plan, place distances PF and PK on the lines RE and CJ in Fig.
35 as shown by RF and CK. Draw a line from F through K un-
til it meets the line RO at P. Then PK and PF will be the radii
with which to strike the pattern, for that part shown in plan in
Fig. 34 by KFGL and TIHEJ. Now divide the curve from G to H
and H to E (Fig. 34) into a number of equal spaces. To deseribe
the pattern draw any vertical line E'O' (Fig. 35) and with O' as
center and radii equal to OJ and OE in the diagram Y, describe
the ares J'K! and E'}* as shown. On thearc E'I" lay off the stretch-
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out of GH in plan in Fig. 34 as shown by similar figures in Fig.
85. From the point 6 on the arc E'F* draw a line to ' intersect-
ing the curve J'K'. Now with PF in diagram Y as radius and F*
as a center describe an arc intersecting the line F'O' at P'.  Then
using P' as a center and with radii equal to P'K* and P'F* describe
the ares K'L' and F'G! as
shown. On the arc F'G!
starting from point 6 lay
off the stretchout of HE,
Fig. 34, From 11 draw a
line to P! intersecting the
arc K'L!' at L. Then
E'F'G'L'K'J' will be the

| *«l'}lll i | H
I N

Fig. 36.

half pattern, the allowance
for wiring and seaming
being shown by the dotted
lines.

Should the article be
desired in four sections,
two pieces of FK'L'G!
would be required. The
pattern for the bottom of
the pan is shown by the inner ellipse in Fig. 34 to which of course
edges must be allowed for double seaming.

" Wash Boiler. In Fig. 36 is shown a perspective view of a
wash boiler to which little attention need be given, except to the
raised cover. First draw the plan of the cover B, Fig. 87, which
shows straight sides with semi-circularends. Inline with the plan
draw the elevation A, giving the required rise as at.(". Let C rep-
resent the apex in elsvation, and (' the apex in plan, As both
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halves ot the cover are symmetrical, the pattern will be developed

for one half only. Divide the semi-circle 1-3-1 into a number

of equal spaces as shown by. the small figures 1, 2, 3, 2 and 1.

I'rom these points draw radial lines to the apex (", and through

C' draw the perpendicular aw. (3" in elevation represents the

true length of ('3 in plan, and to obtain the true length of

C'2, ("1 and Cla, it will be necessary to construct a diagram of

triangles as follows: With (" as center, and C'v, ("1 and C'3

as radii, describe arcs intersecting -the center line in plan at «’, 1’

and 2. From these points at right angle to 3C* erect lines inter-

secting the base line of the elevation at «”, 1", 2"

and 3", from which draw lines to the apex C, as

§ shown. Now, with radii equal to C3" C2”, C1”

-and C«”, and (? as center deseribe arcs 3%,2x2x,

1x1* and «*«*. From C* erect the perpendicu-

lar intersecting the arc 3% at 3. Now set the

dividers equal to the spaces 3 to 2 to 1 to « in

Fig. 38. plan, and starting from 3% step off to similar

numbered arcs, thus obtaining the intersections

2x1xq%; from «* draw lines to (?, and trace a line a*3%a* to get
the half pattern for the cover. Allow edges for seaming.

The body of the boiler requires no pattern, as that is simply
the required height, by the stretchout of the outline shown in plan.
The handles shown on the body and cover in Fig. 36 are plain
strips of metal to which wired or hem edges have been allowed.

Measure. Fig. 3% shows a flaring-lipped measure with han.
dle attached. Care should be taken in laying out the patterns for
these measures, that when the measure is made up it will hold a
given quantity. While there are various proportions used in
making up the size of the measure, the following table gives good
proportions:

e Bottom Diameter| Top Diameter .
Quantity. in inches. in inches. Height.
1 Gill. 2.06 1.37 3.10
1¢ Pint. 2.60 1.7 3.89
1 Pint. 3.27 2.18 4.90
1 Quart 4.12 2.5 6.18
15Gallon. 5.18 3.45 7.78
1 Gallon. 8.55 4.35 9.80
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Fig. 39 shows the method of laying out the pattern for the
measure and lip. First draw the elevation A to the desired size

Fig. 39.

and assume the flare of the lip B, as shown by ¢é. From b draw
a line through 7” to ¢ which is a chosen point, and draw a line from
¢ to d. Draw the handle C of the desired shape. Now extend
contour lines of the measure until they intersect at «, and draw

41
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the half section of the bottom of the measure as shown at D;
divide this semi-circle into equal parts as shown. Now, with @ as
a center, and «7 and «7" as radii, describe the arcs as shown.
From any point (as 1') draw a radial line to @, and starting at 1’
set off the number of spaces contained in' the half section D), as
shown by the small figures 1" to 7. From 7' draw a radial line
to a. Allow edges for wiring and seaming. E represenfs the half
pattern for the body of the measure. We find that lip B is simply
an intersected frustum of a right cone, which can be developed as
shown in the pattern for conical boss of Fig. 25.

There is, however, a shorter method “luch serves the purpose
just as well; this is shown at F, Fig. 3. First draw the half see-
tion of the bottom of the lip, which will also be thé half section of
the top of the measure, as shown by the figures 1” to 7°. Now,
with radii equal to 41", or /-7 and 4’ in F as center, descri be
the arc 7x7x,  From &' drop a vertical line intersecting the arc at
1=. Starting from the point 1%, set off the spaces contained in the
half section 1"-4"-7", as shown by the figures 1* to 7*.  From &’
draw lines through the intersections 7x7%, extending them as shown.
Now take the distance from 1" to « of the front of the lip and
place it as shown by 1%/ in F. In similar manner take the dis-
tance from 7" to ¢ of the back of the lip and place it as shown in
F from 7= to ¢’ on both sides. Draw a line from ¢ to «’, and bi-
sect it to obtain the center ¢. From e, at right angles to ¢,
draw a line intersecting the line 4'¢’ at 7. lhen using " as center,
with radius equal to fi/', draw the arc ', as shown. Adding
laps for seaming and wiring will complete the pattern for the lips.

The pattern for the handle and grasp C is obtained as shown
in Figs. 30 and 31.

Scale Scoop. Fig. 40 shows a scale scoop, wired along the
top edges and soldered or seamed in the center. The pattern is
made as shown in Fig. 41. First draw the elevation of the scoop
as shown by ABCD. (In practice the half elevation, BDC, is all
that is necessary.) At right angles to BD) and from the point C,
draw the indefinite straight line CE, on which a true section is to
be drawn. Therefore, at right angles to CE, from points C and E,
draw the lines C'C and EE'. From E' erect a perpendicular as
E'C, on which at a convenient point locate the center F; with
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FE! as radius, describe the are IIE'I. Then HE'I will be the true
section on CE in elevation. Divide the section into a number of
equal parts as shown by the figures 1 to 7; through these points,
parallel to the line of the scale BD, draw lines intersecting BC and
CD as shown. At right angles

< . to BD draw the stretchout line

=~ == 1-7 and place upon it the stretch-
out of the section as shown by
. similar figures. At right angles
Fig. 40. to 1 -7 draw lines which intersect

‘lines drawn at right angles to BD, from intersections on BC
and DC having similar numbers. Trace a line through these

1),

Fig. 41.

points and thus obtain the desired pattern. The dotted outline
shows the lap and wire allowance.
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In Fig. 42 is shown a perspective view of a dust pan with a
tapering handle passing through the back of the pan and soldered
to the bottom. The first step is to draw the plan and elevation
which is shown in Fig. 43. Let ABC be the side view of the pan.
Directly below it, in its proper position, draw the bottom DEFG.
From the point C in elevation draw a line d'd indefinitely. Now
bisect the angle EFG. Through ¢ and F draw the line ¢d, in-
tersecting the line dd’ at d. From & draw a line to G.

In the same manner obtain EZ'D on the opposite side, which

Do — o a’

1
4

o o ———— - ————

S S a4

Fig. 42 Fig. 4.

will complete the plan view of the pan. Now locate the point %

“in side view, through which the center line of the handle shall pass,

and draw the line &;m  Through m, the end of the handle, draw
the line no at right angles to lm, and assume o the half width at
the top and j the point where the contour line of the handle shall
meet the back of the pan, and draw a line from o through j, inter-
secting the center line lm at I. Make mn equal to mo and
draw a line from » to /, intersecting the back of the pan at =,
Through /4 at right angles to the center line draw ¢;”, giving the
diameter of the handle at that point to be used later. This com-
pletes the elevation of the handle; the plan view is shown by dotted
lines and similar letters, but is not required in developing the
pattern. :

For the pattern of the pan proceed as is-shown in Fig. 44, in
which DEFG is a reproduction of similar letters of Fig. 43. Take
the distance of BC in side view, Fig. 43, and place it asshown by
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BC in Fig. 44 and through C draw a line parallel to EF as shown.
At right angles to and from EF draw Er and Fr, then take the

distance from 7 to
d1n plan in Fig. 43
and place it as

shown from 7 to d
on both sides in
Fig.44. Draw the
lines dF and JE.
Now using E asD
center, and radius
equal to. EZ des.
cribe the arec sz
Then with ¢4 as
radius and s as cen-
ter, intersect the
arc 8¢ at d’. Draw
a line from d to
D. Insimilarman-
ner obtain 4'G one
the opposite side,
which will com-
plete the pattern
for the pan. Allow
laps for wiring and 3
edging.

The opening
in the back of the
pan to allow the
handle to pass
through is obtain.
ed by first drawing
a center line ¢f,
then take the dis-
tances from j to A
and 4 to = in Fig
43, noting that j

Fig. 43. .

b

Fig. 45.

comes directly on the bend B, and place it in Fig. 44 on the line ¢f
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from j to & to , placing j on the bend as shown. Now take the dis-
tance from % to < or A to j” in side view in Fig. 43 and place it in
Fig. 44 from A to ¢ on either side; on a line drawn through the
points jiri draw an ellipse shown. Fig. 45 shows the method
of drawing the pattern for the tapering handle. From the figure
we find that we have a frustum of a right cone. To illustrate each
step the handle has been slightly enlarged. =, o, j, ;' represente
n, 0, j,7 in Fig. 43. Draw the half section in Fig. 45 as shown.
and divide it into equal parts;
drop perpendiculars as shown to
the line no, and from these
points draw lines to the apex &,
which is obtained by extending
the lines nj' and ¢j until they

Fig. 46.

meet at . Where the radial
lines intersect the line j;’ draw
lines at right angles to the
center line 3b, intersecting the
side of the handle o b at 1’2,
3,4 and 5. Now with & as a center and Jo as a radius,
describe the arc 1-1, upon which place twice the number of spaces
contained in the half section «. From. these points on 1-1 draw
radial lines to 4 and cut them with arcs struck from & as center
and radii equal to 31’, 82, 43, b4’ and b3’. Trace a line through
points thus obtained to complete the pattern.

Colander. Fig. 46 shows another well-known form of tin
ware, known as a colander. The top and bottom are wired and
the foot and body seamed together, the handles of tinned malleable
iron being riveted to the body. In Fig. 47 is shown how to lay
out the patterns. Draw the elevation of the body A and foot B
and extend the sides of the body and foot until they meet respec-

Fig. 47.

a8
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tively at C and D on the center line ab. Draw the half section on
the line 1-7 and divide it into equal parts as shown. For the body,
use C as a center and describe the arcs shown, laying off the
stretchout on the lower arc, allowing edges in the usual manner.
Then E will be the half pattern for the body. In the usual man.
ner obtain the pattern for the foot shown at F, the pattern being
struck from D! as center, with radii obtained from the elevation
D1 and De.
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TABLE OF STANDARD OR REGULAR TIN PLATES.

Size and Kind of Plates, Number and Weight of Sheets in a Box, and
Wire Quage Thickness, of Every Kind and Size.

. Sheets Pounds Wire
Size. Grade. | in Box. | in Box. Guage.
| ‘
1 |

10x 10 IC 225 \ 80 29
“ IX 225 100 27

“ IXX 225 115 | 26

s IXXX 226 130 25

“ IXXXX 225 146 24 1-2
10x14 IC 225 112 29
i IX 225 140 27

« IXX 225 161 26

“ IXXX 225 182 25

o IXXXX 225 203 24 1-2

* IXXXXX 225 224 24

“ IXXXXXX 226 245 »231-2
10x20 1C 226 160 29
“ IX 226 200 27
11x11 IC 226 95 29
“ IX 225 121 27

“ IXX 226 139 26

“ IXXX 226 1567 25

“ IXXXX 226 176 24 1-2
11x16 SDC 200 168 26
“ SDX 200 189 -2

“ SDXX 200 210 2412
11x15 SDXXX 200 230 24
12x 12 I1C 225 112 29
“ IX 225 140 27

“ IXX 2256 161 20

“ IXXX 226 182 25

“ IXXXX . 226 203 24 1-2

“ IXXXXX 225 224 24

" IXXXXXX 226 2456 231-2
121-2x 17 DC 100 98 28
“ DX 100 126 26

“ DXX 100 147 24

. DXXX 100 168 23

“ DXXXX 100 189 22

“ DXXXXX 100 210 21
13x13 IC 225 135 29
“ IX 225 169 27

“ IXX 225 104 26

“ IXXX 226 220 26

“ IXXXX 226 246 241-2
13x 17 IXX 226 2564 26
13x 18 IX 225 234 27
“ IXX 226 269 26
14x14 IC 226 157 29
. IX 2256 196 27

“ IXX 225 225 26

“ IXXX 