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Ul\TITED STATES

PATENT OFFICFH

[

JAMES E. GILLESPIE, OF NEW YORK, N. Y., ASSIGNOR TO THE EUREKA -
: : FIRE HOSE COMPANY, OF SAME PLACE. 3

IMPROVEMENT IN CIRCULAR LOOMS.

Specification forming part of Letters Patent No. 189,358, dated April 10, 1877 ; applicatiou filed
- December 4, 1876. .

To all whom it may concern:

Be it known that I, JaMEs E. GILLESPIE,
of the city of New York, am the inventor of
certain new and useful Improvements in Cir-
cular Looms, of which the following is a speci-
fication, reference being had to the accompa-
nying drawings, forming part of the same, in
which— 7

Figure 1 is a plan or top view of a loom con-
taining my improvements; Fig. 2, a vertical
section of same on line x z, Fig 1; Fig. 3, a
top view of a horizontal section on line y ¥,
Fig. 2; Fig. 4, a similar section on line 2 2,
Fig. 2  Fig. 5 i3 a detached view of a broken
segment of the “race” with one of the shut-
tles in it, with a side view of -one of the roll-
ers by which the shuttle is propelled. Figs.
6, 7, 8, and 9 are several views of the shuttle.
Fig. 10 is a plane view of the harness-cams.
The shape and position of these cams in the
loom are circular, upon the periphery of a cyl-
inder. In this figure they are shown straight-
ened out to a plane, in order that they may be
the more plainly exhibited. Fig. 12 is a top
view of one of the warp-carrying rods or har-
ness, cut through the collar and arms attached
to it, as hereinafter described. Fig. 11 is a
side view of the tension device.

My invention relates to a circular-loom, for
weaving cylindrical or tubular fabrics; and
consists, first, in the peculiar construction and
arrangement of the harness-caims, hereinafter
described, in which the said cams are sepa-
rated from each other, and placed one above
another around a cylindrical surface and in
the same, or nearly the same, vertical plane,
so that several series of vertical sliding rods,
for throwing the sheds of the different plies,
may be arranged around the said cams, so as
to engage with and be operated by them; sec-
ondly, in the peeculiar construction and com-
bination deseribed of the vertical sliding rods,
for throwing the warp-threads to form the
sheds, whereby the said rods afford each other
mutual support and prevention against tor-
sion, bending, and rotating.

Ais a circular frame, upon which the sev-
eral parts of my loom are mounted. B isa
central stationary post, upon the lower end &
of which the tubular web is woyen. ¢¢' d d’

L

¢ ¢ are the cams by which the warp cams or
harness are raised and lowered to form the
sheds. In the loom,as shown in Fig. 2, these
cams are seen bent into a circular form and
supported on vertical bars D D D2 DD DP
D¢ D?. Rach pair of the cams operate to form
a shed. These cams are, in position, sepa-
rated entirely from- each other; but all act
conjointly to produce the desired result—
namely, to throw the warp-threads so as to
weave a web, and, if desired, a web of more
than one ply.

They are, as shown, arranged one above an-
other in the same vertical plane. Gis a disk-
wheel, to the periphery of which the said bars
D to D" are fixed. This disk is connected
with the sleeve H, fitted to revolve upon the -
post B, and rests and has its bearing on the
collar B/, Motion is communicated to this
disk G from the shaft I through gears g and
¢’. The bars D thus constitute a revolving
frame, carrying the harness-cams ¢, d, and e.
J is a stationary bevel-gear wheel fixed to the
lower end of the post B, and K K! K?® K® are
bevel-gear pinions, which mesh into the gear-
wheel J. They are fixed upon shafts b ht B
B3, which rotgte in bearings in the revolving
frame D, and are carried around the loom with
it. 44 ¢ are plane disk-wheels fixed on the
shafts h. By the engagement of the pinions
K with the fdized gear-wheel J, said pinions,
with the shaft b and the disk-wheels 4, are re-
volved on their axes as they are carried around
the loom, there being thus imparted to said
wheels a positive rotary motion. The letter
% is used to designate the warp-carriers, which
are vertical rods that slide up and down in
holes in the annular plates L L/, '

There are as many of these carriers as there
are warp-threads. The said threads pass
through eyesj in the lower ends of these rods.
These said rods & are arranged round the loom
vertically parallel to the harness-cams, and
may be said to be divided into series or groups
of three each. Upon each one of the threeis
fixed a collar, designated by the letters i I,
&e., having an arm, v v! 77, extending laterally
from it through holes in which the other two
pass. Thus the several rods of each group
afford each other mutual support, and prevent
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each other from revolving on their axes. This
construction and arrangement. are plainly
shown in Fig. 10. Two of these groups, or
three, may be saidtoform a set, together carry-
ing six of the warp-threads, which constitute
the complete sheds of a two-ply web. The
several collars 11!, &e., have also arms, (one
of which, marked % is shown in.Fig. 12,)
which extend inward to the harness-cams ¢¢/,
d @, and e ¢/, and engage therewith, thé arm
from P resting on ¢, that from P on ¢/, that
from [ on d, that from I! on d, that from Pou
¢, and that from Ifon ¢'. As the harness-cams
shown are revolved, the several arms engag-
ing therewith, as described, will raise and

lower the rods k& &', &c., so as to throw the-

warp-threads to weave two plies, and tie them
together into a single web. The sets of these
rods thus formed and connected with the har-
ness-cams are multiplied so as to entirely sur-
round the loom, to weave a tubular web,

The warp-threads are nnwound from spools,
a few only of which, designated by the letter
m, Fig. 1, are shown, placed on pins, fixed in
a circular bar attached to the frame of the
loom. TFrom these spools. the warp-threads
run down through the tension device 2, thence
through the eyes in the lower end of the rods
k, and theuce all converge to the lower end of
the post B, where the webis formed.

The teusion device consists of a small rod,
having a head, #l, at one end, and a screw-
thread and nat, #% at the other. (See Fig.11.)
Near the head is an eye or hole, o, with a noteh
or slot cut inclined away from the head, and
opening out on one side of the rod, thus per-
mitting the thread to be passed through .the
noteh into the eye without passing the end
through it. #* and nf are two small washers
or flat rings in the ‘said rod, between which
the thread runs. These rods are fitted into
holes in a circular bar, p, (seen in Fig. 3,) and
between the said bar and the nuts n? are spiral
spriugs #5 which act to press the rods out-
ward, and force the disks #? n* together be-
tween the heads n! and bar p, thus giving tev-
sion to the thread as it passes through the
eyeo. By thisarrangement the tension will be
uniform, and just what is made by the stress
of the spiral spring #%; for if there should be
any obstruction to the thread running out be-
tween the rings #° %, the increased tension
thereby caused will pull the rod inward against
the stress of the spring, thereby separatin g the
said rings, and relieving the friction upon the
threads.

M M* M? M? are the shuttles, and N is the

‘circular race in which they run. Four shut.

tles are shown, designed for rapid weaving
by delivering two woof-threads, one after the
other, into the same ply. The race is, in fact,
acireular groove having lateral walls, between
which the shuttles, or portions of them, are
confined, and are thereby kept in their orbits,
both against the tendency to fly outward from
the centrifugal force generated by their move-
ment around the loom and against the tension

of the woof-thread, which ténds to draw them
inward toward the centerof tlie loom.: Notches
are cut in the side walls of the race, as shown
in Figs. 4 and 5, into which the lower threads
of the sheds fall, thus permitting the said
threads to rest on the floor'of the race and tlie
shuttles to run over them. The shuttles are
driven around the race by the disk-wheels 74!,
#? ¢* as they are carried around the loom with
the harness-cam frame D. - At the heel of the
shuttle in its upper face is a friction-roller, 7,
and the shuttle is propelled by contact of the
wheel ¢ with this friction-roller . Ashas been
shown, the wheels ¢ ¢!, &c., have a positive ro-
tation on their axes by means of the pinions
KK, &c., and fixed gear-wheel J. The wheels
1 will, of course, rotate. the rollers r on their
axes as the shuttles are propelled around the
loom in the race. The wheels ¢.are above the
upper shed-thread of the web, and the shuot-
tles are below-them, and the arrangeient de-
seribed of the wheels ¢! and the rollers » are
for the purpose of permitting the upper threads
of the sheds to pass between the propelling-
wheel ' and the shuttle without disarranging
the threads. The under surface of the shat-
tle is provided with friction-rollers, as seen in
Figs. 7 and 8, to facilitate their movements
over the warp-threads on the floor of the race.

| N. The preferable method of constructing

and arranging the shuttles in the ra¢e is shown
in Fig. 6, in which ¢is'a.curved recess cut into
the under face of the shuttle, into which pro-
jects the inner wall t' of the race, and the un-
der face of the part ¢ of the shuttle, which
projects down into the race, is provided with
friction-roller ! s2, ‘ ,

Thus only the portion ¢ of the shuttle lies
within the race, the opposite end of the shut-
tle, provided with a friction-roller, 7%, running
upon a curved rail, P, By this constriction
the race may be quite narrow, and only of
sufficient width to receive the ‘portion #, and
.a single pair of friction-rollers, s s?, will serve
%0 relieve the friction between ithe shuttles
and both 'walls of the race. "~

Tension may be given to the woof:threads
as it is unwound from the spool % by the ten-
sion device «/, which, as shown, consists of
two plates pressed together by spiral springs
the thread running between the plates. Auy
suitable tension device may be used.

The eud of each of the warp-threads, being
taken from theé warp-spool m, and passed
through their respective tension ‘deviees and
harness-rods %, are carried into and secured
about the central post a. ‘ ‘

Theé ends of the woof-threads are also taket
from the shuttle-bobbins, and after threading
through their tensions are also fastened at the
central post. Motion now being given to the
harness-cam cylinder or frame D D', &e., by
means of the hollow shaft H, bevel-gears g ¢,
and the shaft I, the harness-rods % are raised
and depressed to form the warp-shed, in the
manner which I will now proceed to desecribe.

We will supposé at ‘the start that we are

.
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looking at that portion of the harness-cam
cylinder or frame shown at the extreme left
of the drawing, Fig. 10. For weaving a two-
ply web the harness-rods will be, preferably,
arranged about the loom in groups of six, two
- for operating the strands that belong execlus-
ively to the inner ply, two others for the
strands belonging exclusively to the outer
ply, and the remaining two operating those
strands which pass entirely through the fab-
rie from outer to inner side, and vice versa,
binding the two plies firmly together into one
web. In the drawing, the lug upon the first
vertical harness-rod projects inward, and rests
upon the horizontal rod or eam d, the sec-
ond upon the rod or eam d’, the third upon
rod or cam ¢, the fourth npon rod or cam e,
the fifth upon rod or cam ¢, and the sixth up-
on rod or cam ¢/. Of these ¢ ¢ belong to the
inner ply, d' ¢/ to the outer ply, and ¢ ¢ are
the ones belonging to the tying-strands. Now,
it will be seen, by looking at the drawing at
the point indicated, that the group of six
rods, and therefore the strands operated by
them, will be in the following positions while
this portion of the harness-cam frame is pass-
ing, viz: the first d is raised, the second d’
raised, the third ¢ depressed, the fourth e
raised, the fifth ¢ depressed, the sixth ¢
raised, thereby forming a double-warp shed,
of which the upper part consists of the d, &,
e, and ¢’ strands, and the lower of the ¢ and ¢
strands. Now, supposing the harness-cam
frame to be revolved, this shed will remain,
while the lugs of the harness-rods remain in
the section of the harness in which the hori-
zoutal rods are parallel, and during this time
the first shuttle, held in its position laterally
by the raceway, but (propelled forward by the
roller, which receives a positive motion through
its shaft and gear from the stationary gear J,
in such a direction that while pushing the
shuttle forward it allows the strands to roil
between itself and the small roller in the shut-
tle without changing their position) will pass
through this shed, causing a weft to be depos-
ited about the central post under all strands
that are in the upper position, and over all
in the lower position. -The result of this mo-
tion will have been to weave one row of the
outerply. Advancing the harness-cam frame,

it will be seen that while ¢, ¢/, ¢, and ¢ remain

in the same position when the next parallel
section of the harness-cams is reached d 4’ are
depressed, forming a_shed, of which the up-
per part consists of the e and ¢ strands, and
_thelower of the d, d’, ¢, and ¢’ strands, through
which the second shuttle will pass, winding
its weft about the central post, weaving one
row of the inner ply. Advancing to the next
position, the ¢ and ¢/ strands are reversed in
their positions, the ¢ strand now being in its

upper and the ¢ in its lower position. As
these are the tying-strands, which pass en-
tirely through the fabric, the result of this
change of position will. be, when the next
wefts are deposited, to bind the two plies
firmly together. The cause of these strands,
and of no others, passing entirely through the
two wefts, as described, will be understood
when it is noticed that while these strands al-
ternately enter into the construction of the
inner wall of the inner ply and the outer wall
of the outer ply, those strands belonging ex-
clusively to the inner ply never enter into the

outer wall of the outer ply, and, likewise, those -

belonging exclusively to the outer ply never
enter into the inner wall of the inner ply. In
the third position we find that besides the ¢
¢l the d and ¢ strands also have changed their
positions, and the shed now formed has the
d, ¢, e,and ¢ strands in its upper portion, and
the d’ ¢’ strands on its lower part. The third
shuttle will now pass through this shed, weav-
ing a second row of the outer ply. In the
fourth and last position we have ¢ ¢’ d d' re-

maining as before, while the e.¢’ strands have -

been depressed, and consequently we have a
shed of which the 4 and ¢ strands comprise
the upper part, and the &', ¢, ¢/, and ¢’ strands
the lower part, through which the fourth shut-
tle will pass and deposit another weft upon
the inner ply. The harness-cam frame has
now made a complete revolution, and during
the revolution has woven two rows of two-
ply web. Of course, another revolution will
be but a repetition of the one already de-
seribed.

*What I claim, and desire to secure Letters
Patent, is—

1. In a circular loom, the combination of
two or more harness-cams, separate from each
other, and arranged upon the periphery of a
revolving vertical and cylindrical frame, with
the vertically-sliding rods % arranged sub-
stantially as deseribed, whereby the warps
are separated into sheds, and a web of more
than one ply is woven, as and for the purpose
specified.

2. In a ecircular Joom, the combination of
the warp-carrier rods k, arranged in groups
of two or more, each rod of the group carry-
ing an arm, v, through which the other rods
of the group pass, with the mechanism for in-
serting into the sheds two or more weft-
threads, all constructed and arranged to op-
erate as and for the purpose described.

Witness my-hand this 25th day of Novem-

ber, 1876.
JAMES E. GIDLESPIE.
Witnesses: '
B. 8. CLAREK,

M. F. CLIFTON.



