CITAPTIER VI

A Two Proxcep Froerineg Wirtctr Can BDe Mabpe N

ONE PIECE.

Fig 40, Pictorial Vicw of a Two-pronged Fork.

A two pronged fitting as illustrated at Ifig. 40, made
from one piece, supplies an interesting and instructive
example m pattern development.

The student’s attention is directed to this as one worthy
of careful attention, since a clear understanding of the
positions of triangles which must be presumed to com-
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AN INTERESTING EXAMPLE 59

pose its surface when the pattern is developed, will with-
out question, advance one’s understanding of other forms
which will be encountered.

Many modifications may be made of it without ma-
terially changing the methods of securing its pattern,
providing its ends remain parallel.

Iiig. 41, Pictorial View of the Fitting, Showing Triangles
Presumed to be Upon its Surface.

There is, perhaps, no ironclad rule which must be fol-
lowed in locating the above spoken of triangles, although
they should be so located as to allow all lines which are
the boundaries of said triangles to be as nearly straight
lines as possible when placed upon the surface of the
object.

Some judgment will also be necessary to determine
what amount of the collar here shown as the top shall
be devoted to each prong of the fitting. TFig. 41 shows
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60 TRIANGULATION

the body of the object in a pictorial way, and the tri-
angles the author has presumed to be upon its surface.

Upon giving Fig. 41 attention, the student will note
that the body of the object is composed of parts of oblique
cones. As for example, where a number of full lines
radiate from a single point, that portion of its surface
included within those lines is a portion of an oblique
cone, and that portion of its surface where broken lines
are shown which alternate the full lines, is a portion of
the frustum of an oblique cone.

Therefore, as above stated, the whole surface is com-
posed of portions of obliue cones whose bases and ver-
tical hights are of varying dimensions.

On tHE CrARAcCTERS UskED 1N PATTERN
DEMONSTRATIONS.

The multiplication of characters to designate similar
points in different diagrams employed to solve a problem
in pattern development, is always a source of annoyance.
Therefore in an endeavor to reach the reader’s mind
directly through the medium of the eye, the author has
made it an almost universal rule to designate similar
points by the same character in each diagram. As, for
example, points B and 2, IFig. 41, are the upper and lower
extremities of line B 2, and this line is shown in plan,
Fig. 42, between points B and 2. In the diagram of tri-
angles line B 2 is shown in its true length, and designated
as B 2.

The pattern shows line I3 2 in its correct relative posi-
tion, with one extremity at the top, while the other is at
the bottom, and if the pattern be wrapped about the
object as shown at Fig. 41 in a manner as to allow line
B 2 to coincide with line B 2 there shown, all other desig-
nated points or lines must also coincide.
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AN INTERESTING EXAMPLE 61

ON THE PLAN.

Since the plan of an object as here illustrated may be
divided into two equal parts, one part as shown at Fig.
42 will fulfil every requirement in developing its pattern.
On the other hand, it may in some instances be advisable
to draw a complete plan, for the purpose of securing a
clearer understanding of the object and its surface. This
must be done if it is required to secure the pattern for
an object whose surface cannot be divided into equal
parts.

It may be here explained that to secure the pattern for
an object whose surface cannot be divided into equal
parts, the whole surface must be represented. This does
not imply that there are any additional principles to be
applied, but simply that there is an increased number of
lines whose lengths and positions must be determined.

If the pattern cutter has any difficulty in securing the
pattern for an object whose surface cannot be divided
into equal parts, it is very likely due to his inability to
form a clear conception of the object. One who finds
himself thus handicapped should devote some time to
the study of the relation the plan bears to the object, and
remember, as stated above, that there are no additional
principles involved, simplv an increased number of lines
to be dealt with.

Tue FirsT STEP TO SECURE THE PATTERN.

The first step to secure the pattern for an object as
illustrated at Fig. 40 is to draw a plan, or a portion of it.
This, as has been previously stated, should be as simple
as the nature of the object will permit. Since the fitting
is designed to make connection hetween three round pipes
whose axes are parallel, we may presume to view these
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62 TRIANGULATION

pipes from above as in orthographic projection, and draw
the circles in plan which shall represent the cross-sections
of said pipes as shown at [Fig. 42, assuming the diameters
of these pipes to be as shown. Here the semi-circle A E J
is a plan of one-half of the top, and the small semi-circles
constitute a plan of one-half of the base.

The next step is to determine what amount of the
larger semi-circle shall be devoted to each small semi-
circle, or, in other words, what part of the top shall he
devoted to each of the small collars. In this instance, five-
eighths of the arc 1 E J has heen devoted to the large
coilar at the base, and three-eighths to the small one, i.e.,
the point F is connected hy lines to each small semi-
circle.

Fig. 42, Sewmi-plan.

We may now divide each of the semi-circles into an
equal number of equal parts as shown from 7 to 9, and
from 10 to 18. If each semi-circle is divided into eight
parts, as here shown, the point [© is located without
further trouble, thereby locating six points as A, B, C, D,
E and F, which may be connected to similar points ot
the base as shown by lines 14, 2B, 3C, 4D, 5E, and 6F.
‘These lines may now be looked upon as being elements
of the surface of the frustum of an oblique cone, and the
pattern for that portion may be secured in the same man-
ner as explained for that form in Chapter VI. We may
now connect points 7, & and 9 to F, and look upon tha"r
portion of the object as a portion of an oblique cone. The
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AN INTERESTING EXAMPLE 63

surface represented in plan within the triangle 9 10 F is
a flat surface.

That portion of the large semi-circle between I© and J
may now be divided into one-half the number of equal
parts that the semi-circle 710, 14, 18 has been divided into
(in this case four), and lines drawn as FF 14, G 15, H 16,
117, and J 18. The remaining points as 10, 11, 12 and
13 may be connected to F, thereby securing the plans of
lines which are presumed to be upon the surface of one-
half the object, and shown in a pictorial way at Fig. 41,

TRIANGLES.

The lengths of the above spoken of lines are now em-
ployed as the bases of triangles whose perpendiculars are

-‘ A

Fig. 43.  Diagram of Triangles.

equal to the vertical hight of the fitting as shown at Fig.
43, where K L is presumed to be equal to that hight. The
length of lines in plan are set off from L along line 1. A,
and these points connected to K, thereby securing the
true lengths of all full lines shown in plan.

Since portions of the fitting are parts of the frustums
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64 TRIANGULATION

of oblique cones, some additional lines must be assumed
to completely divide the surface into triangles. These
lines are shown in plan, and in Fig. 43 as broken lines,
and their lengths are secured in the same general manner
as has been explained and shown at Fig. 43.

Trr PATTERN.

Having before us the true lengths of all lines necessary
to develop the pattern, we may proceed by drawing in

Fig. 44. The Semi-pattern.

any convenient position upon the plane of development,
a line whose length is cequal to the length of line A 1,
Fig. 43, as shown at 4 1, FFig. 44. The distance from
A to B is found in plan, and the true distance from 1 to
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AN INTERESTING EXAMPLE 65

B is the length of line 3 7, IYig. 43, thus enabling us to
locate point B in its correct relative position upon the
plane of development, as shown at I'ig. 44.

Point 2 may now be located, since the plan supplies
the true distance from 7 to 2, and the diagram of tri-
angles supplies in line B 2, the true distance from B
to 2. Points C, D, E and F at the top, and 3, 4, 5 and
6 at the base, may all be located in the same general
manner.

Presuming that line F 6 has now been located upon the
plane of development, a glance at the diagrams will
show that lines F¥ 6 to FF 14 inclusive, all radiate from
point F.

The diagram of triangles supplies the true lengths of
these lines, and the plan supplies the true distances said
lines are from each other at their extremities, therefore
little trouble should be experienced in locating points 6
to 14 upon the hottom of the pattern as shown. Since
the remainder of the required semi-pattern, or points G,
H, I and /,also 15,16, 17 and 18, are located in the same
general manner as were similar points shown at the left
side of Fig. 41, the reader should have little difficulty in
completing the work as shown.

It may be remarked that slightly more accuracy may
be obtained by first locating upon the plane of develop-
ment, that surface within the triangle F 10 9, and then
adding the triangles at each side of this. This, as will
be noted, eliminates some opportunity for error which
may have been committed in the early part of developing
the pattern. However, this is a matter for the operator
to decide, since if care be used the difference will be
slight.
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66 TRIANGULATION

WHEN 1T 1s REQUIRED TO [F17 TN E IENDS OF THE OBTECT
10 RouNDd Corrars Witose CIRCUMFERENCES
HAVE BEEN IESTABLISITIED.

There is a constant ratio between the circumference of
a circle, and its diameter, the value of this ratio to six
figures is 3.14159; however, for all ordinary purposes,
3.14 is sufficiently accurate; therefore we may determine
the diameter of any circle whose circumference is given,
or, we may determine the circumference of any circle
whose diameter is given, by either multiplying or divid-
ing as the case may require. As for example, diameter
multiplied by 3.14 equals the circumference, or the cir-
cumference divided by 3.14 equals the diameter.

When the circle is drawn and divided into a number
of equal parts, for example, twenty-four, each part repre-
sents one twenty-fourth of its circumference, and as ordi-
narily measured each space 1s a straight line, or the chord
of an arc. Since the chord is always less than the arc it
subtends, the twenty-four spaces along a right line will
very likely be something less than the figured circum-
ference, thereby introducing some error. Therefore, if
the circles be drawn in plan as accurately as may be, and
their known circumferences set off upon right lines, these
lines may be divided into the same number of equal parts
as the circles have heen divided into, and these spaces
upon right lines employed as the correct distances to be
set off upon the pattern, some more accuracy may be
obtained. '
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