2 Sheets—Sheet 1.

(No Model.) .
G. S. KIMBALL.
PIPE JOI_NT DELINEATOR. .
No. 397,132, Patented . Feb. b, 1889,
Fig.1
3B’
F ) A
' £ a £ {

i¥a S / = = ==
r L = = & F
v H &/'\f - F (f
z A
/7 d ) 7
{ 7
i y
Figd u |
/z,
A g 4 117 vZ
Pl A4 4 (| Nz
i
F A
A U z |
- Wilnesses: : Im/mfor:
Mo e Horeie Gearged. Kimball
///5/5,;/»:/— b sz 4,//;/4".4
Aty




(No Model.) 2 Sheets—Sheet 2.
G. S. KIMBALL.

| PIPE JOINT DELINEATOR.
No. 397,132, Patented Feb. b, 1889,

Wilnesses: Invenlor
At Horree GeorgeS. Kemball
ME 7. b |

Aty




I0

30

40

45

50

UNITED STATES

PaTENT OFFICE.

GEORGE 8. KIMBALL, OF DETROIT, MICHIGAN.

PIPE-JOINT DELINEATOR.

SPECIFICATION forming pért of Letters Patent No. 397,132, dated February 5, 1889,
Application filed October 9, 1888, Serial No, 287,770, (No model.)

To «ll whom it may concern:

Be it known thatI, GEORGE 8. KIMBALL, of
Detroit, in the county of Wayne and State of
Michigan, have invented new and useful Im-
provements in Pipe-Joint Delineators; and I
hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accompanying drawings,
which form a part of this specification.

My invention relates to that class of con-
formators ov delineators whiech show the
shape and position of the orifice it is neces-
sary to cut in one pipe to admit another, and
at the same time delineates the templet by
which to cut the sheet metal in order to form
a pipe with its end so shaped that it will fit
in the orifice cut for it and form a joint.

The object of my invention is to provide
means for delineating on the surface of one
pipe the shape of the orifice necessary to ad-
mit another pipe, and also at the same time
give the form of the templet by which to cut
a sheet of metal, so that when formed into a
pipe its end will be of such a configuration as
to fit into the orifice cutin the other pipe and
form a joint.

The ordinary method of determining the
shape of the orifice to be cut in one pipe and
the form to be given to the end of the other
pipe to fit in such orifice is tq take the branch
pipe, apply its end to the pipe to which it is
to be joined, and then cut out a small seg-
ment on the end, then try it, and cut out an-
other piece, and so on, cutting out piece after
piece until the end is finally fitted to the
main pipe. The orifice to be cut in the main
pipe is marked out by the branch pipe thus
fitted on. This process is used whenever the
pipe is made of thin sheet metal. Where the
pipe is of heavy metal it is necessary to resort
to the geometrical problem of how to deter-
mine the curve made by the intersection of
two cylinders and then transfer it to the
pipes.

Figure 1 is a perspective view of the delin-
eator with a part of the upper plate cut away.
TFig. 2 is a detail perspective view of one of
the arms. Fig. 3 is an enlarged plan view of
the upper side of one of the arms. Fig. 4 is

a vertical section of my device, showing two
connected together.
view of another form of my device.

Iig. 5 is a perspective
Frig. 6 is

a view of one of the sections of the flexible
jacket detached. Tig.7 isaview of the flexi-
ble jacket unrolled with frame. Fig. 8 isa
view of one of the sections of the jacket.
TFig. 9 is an end view of a section.

A represents the upper plate of my delin-
eator.

A’ represents the lower plate. These plates
should be circular in form, and are connected

by the staudards ¢ a a, which may be fast-

ened in any convenient way.

B is the main driving-shaft, which is oper-
ated by the milled head B’, or any other suit-
able means. This shaft passes through the
upper plate at its center and is suitably jour-
naled therein, and is stepped in suitable
journal-bearings at the center of the lower
plate. To this shaft and above the upper
plate is keyed the geared wheel C. This
geared wheel meshes into the pinions d d,
which are keyved onto the upper end of the
shafts D D. The shafts D D are journaledin
the upper and lower plates. To these shafts,
between the upper and lower plates, are keyed
the pinions E E. These pinions actuate the
extension-arms F F by means of the racks f f
on the sides of the arms.

G G are slides cut in the upper plate, and
G’ G’ are slides cut in the lower plate, in
which the extension-arms I® I reciproecate.
The outer extremities of the extension-arms
should be rounded slightly, so as not to pro-
ject beyond a circle circumseribed around the
outer sides of the needles or pins I 1. The
extension-arms are recessed  on their outer
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ends, & h, for the purpose of receiving the de-

lineating-needles, the recess ) being in hori-
zontal section on the upper surface of the arm
circular in outline, so that when the needles
or pins H H are inserted in these recesses
they project beyond the arm about one-third
of their diameter. These recesses on the in-
ner side are beveled from the top downward
and inwardly, so that the horizontal section
on the lower surface of the arm is an elon-
gated oval. :

90 .

ITare slots cut in the upper sides of the

extension-arms.

I’ I’ are springs fastened in the slots T1
and impinge against the pins II H when they
are inserted in the recesses 2 ©h in such a
manner as to prevent their downward move-
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ment, while the upward movement is unob-
structed.

I I are the delineating pins or needles in-
serted in the recesses 7 i in the ends of the
extension-arms. T'he headsof the ping, when
pins ave used, should be flat on one side, so
that the head of the pin should not project
beyond the side of the pin. When in use, the
points of these needles or pinsare brought in
contact with the sides of the main pipe and
delineate the outline of the ovifice to be cut
to receive apipe having the same diameter as
the diameter of the circle civeumscribed
around the outer ends of the extension-arms.
Instead of wusing these pins inserted in the
arms, the jointed jacket I. may be placed
around the ends of the extension-arms.

M A are the jointed sections of the jacket.
71 are the hinges of these seetions, the pins
or needles H H serving as the pintle of the
hinges.

N N7 are brackets on the sections, one he-
ing near the npper and one near the lower
end. ’ .

O is a rectangnlar frame or block which is
laid on the jacket when unvolled, and is
brought in contact with the braclkets s i in
order to keep the sections M M in the same
relative position they werein when on the ex-
tension-arms. The points of the needles will
show the line by which to eut the sheetinetal
to form a pipe which will fit in the orifice in
the main pipe.

To use my deviece easily and with accuracy,
it will be necessary to have two securely
joined together, as shown in Fig. 4, one above
the other, in order to maintain the requisite
direction and steadiness of the pinsor needles.
I connect the two together by means of nuts
internally serew-threaded on the upper plate
of the one and on the lower plate of the
other, into which are serewed rods ¢, hav-
ing right and left hand serews at opposite
site ends; but this conneection may be made
in any other convenient way. ‘When the two
machines are thus connected, the needles or
pins having two bearings are held firmiy in
line. If the flexible jacketisused, the hracket
N should be above the upper arm and the
bracket N’ helow the lower arm. The shaft
B on the two should he rotated to extend or
retract the arms until the extension of the
arms is equal to the diameter of the hranch
pipe. Then the twopinson theoppositesides
of the delineator and at the highest point of
the curve of the main pipe are pushed out
equally until they rest on the pipe. If the
branch pipe enfers the main pipe at an angle,
the pins are unequally projected, the differ-
ence of the projection being determined by
the angle at which the branch pipe enters the
main pipe. The other needles are then

pushed out successively until their points rest
on the pipe. Aline drawnthrough thepoints
of the needles resting on the main pipe will
show the conformation of the orifice to be cut

for the admission of the branch pipe.

Then
place the delineator on the sheet metal to be
cut for the branch pipe. Mark on the sheet
the position of one of the needles, then roll
the delineator over until another needle comes
in contact with the sheet and mayk the posi-
tion of ifs point, then roll the delineator over
until a third needle comesin contact with the
sheet and mark the position of its point, and
s0 on until the position of the points of all
the meedles are designated on the sheet.
Then a line drawn through these points on
the sheet will delineate the conformation of
the unrolled end of the branch pipe to be in-
serted in the orifice in the main pipe. Care
must be taken to roll the delineator in a
straight line and at a right angle with the
Iength of the needles.

It is evident that in case only one size of
pipe were used for the branch pipe the ex-
tensible arms, with the machinery to extend
them, might be replaced hy fixad arms without
departing from the spirit of my invention.
In the ease of using only one size of pipe for
the branch pipe a dram, K, Fig. 5, of the size
of the branch pipe and long enough to fit he-
tween the brackets on the jointed jacket, can
be employed to fill out, the jacket and hold
the sections in position, instead of the exten-
sible arms.

If the branch pipe is tapering, then one of
the sets of extension-arms must be of a greater
diameter than the other, proportional to the
different diameters of the tapering pipe.

What I claim as my invention is—

1. The combination of the upper and lower
plates, the means for extending and retract-
ing the extension-armsg, the extensible arms,
and the delineating-needles, substantially as
deseribed.

2. The combination of the upper and lower
plates, the mechanism for simultancously ex-
ténding or refracting the extensible arms,
the extensible arms, and the delineator-nee-
dles, substantially as deseribed. _

3. The combination of the upper and lower
plates, the mechanism for extending and re-
tracting the extensible arms, the extensible
arms, the guides for the extensible arms, and
the delineatingneedles, substantially as de-
seribed,

4. The eombination of the upper and Tower
plates, the mechanism for extending and re-
tracting the extensible arng, the guides for
the extensible arms, the extensible arms, the
spring on the arm to retain the needle, and
the delineating-needle, substantially as de-
scribed.

5. The combination of the upper and lower

plates, the means for extending and retract-
ing the extensible arms, the extensible arms,
the flexible jacket, and the delineating-pins,
substantially as described.

6. The combination of the upper and lower
plates, the mechanism for extending and re-
tracting the extensible arms, the guides Lor
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the extensible arms, the extensible arms, the
flexible jacket, and the delineating-pins, sub-
stantially as deseribed.

7. The combination of the upper and lower
plates, the arms, the flexible jacket, and the
delineating - needles, substantially as de-
seribed.

8. The combination of the flexible jacket,
the delineating-needles, and the means for
extending theflexible jacket to a civeular form,
and means for preserving the alignment of

the sections of the flexible jacket when in a
circular form, substantially as described.

9. The combination of the flexible jacket,
the delineating-needles, and the means for
preserving the alignment of the sections of
the jacket when unrolled,substantially as de-
seribed.
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GEO. S. KIMBALT.
Witnesses:
CHARLES W. NOBLE,
M. E. HUNT.



