~ 35heets—Sheetl.

B. L. STOWE. |
CIRCULAB LOOMS.

No. 194,741, o Patented Aug 28, 1877

e RET T T, J" 1’7"%71 |
- e i VAR A5 ER\ 4
iy ad D b 7
- ) -
_ 4 79 7P &
.f-_,...,--',f _ ===\ I A : ~7
o gty 2 | | | N T[] — = z[ ’
8 i e
:v__; L__ 2 | ‘i & é’ % _M; . .- —-‘z
- ) —M & TS F - e — . & ‘z‘ |
P . T 7 T
- 777 ﬁ]&ﬁ _;&‘ ﬁ - | T .
— e = ===
; e y = TR |

b

7z

N.PETERS, PHOTO-LITHOGRAPHER; WASHINGTON, P, C. - -




3 Sheets—Sheet 2.

B. L, STOWE.
GIRCULAR LOOMS. |
- ' | Patented Aug 28, 1877

o
?[] -l
f

'7?/7&7766%!'6’;!‘ ' S - 1 = = fzywdw

__:

gl

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTCN, D, C.




. ' o . - 3Sheets-;-8heet3. | -
'B. L. STOWE. R :
. CIRCULAR-LOOMS. -

__Patented Aug. 28,1877.




oo

- To all whom it may concern:

-

~ UNITED STATES PATENT OFFICE.

BENJAMIN L. STOWE, OF NEW YORK, N. Y., ASSIGNOR TO JOHN VAN ©

' DUSSEN REED, OF SAME PLACE.

" IMPROVEMENT IN CIRCULAR LOOMS.

.——-—hll

Specification forihing part Iéf - Letters Pateﬁt No. 1 94..74 | dated Augmt-%, 1877 : a,prplicﬁﬁhi-{m ﬁled | L
. -~ . Aungust 15, 1877, L -

—

same, in which—

- Figure 1 is a central vertical section of a
- circular loom containing my improvement.
‘Fig. 2 is a top face view of the portion of the.
loom immediately in sight when the part above
- the dotted line # # in Fig. 1 is removed. Iig.
- 3 is a similar view taken on the dotted line y.
y of Fig. 1. Figs. 4 to 7 are detailed views ot
the cams and their accessories, by which the
pick-up levers, hereinafter described, are actu-
- ated, Fig. 4 being "an upper face view of tie
said cams with the sliding bars to which they
are attached, and the base-plate in which they
~are held and slide, and a broken piece of the
ring to which said base-plate is attached; Kig.
-5 being an under face view of the same; Kig.
- 6, a central section of the same, with two ot
the pick-up levers in position, to be operated
upon by the said cams, and Fig. 7 is a cross-
“section of the same. ' Fig. 8 is a detached up-.
per face view of the pick-up levers and pick-

ups, and the aforesaid cams. Fig. 9 is a siml-

lar view without the levers, showing the said

cams in different positions.

- I am the inventor of certail

My present invention relates to certain 1m-

provements upon said ‘looms, whereby. such
. ¢continuous tubular webs of more than one
ply may be woven; and consists of -the de-
vices and combination of devices for that pur-

pose hereinafter desceribed and claimed.

- The working parts of my many-ply cireziar
loow, as of my single-ply loom, are mounted
~apon a suitable circalar frame, consisting,
 preferably, of four posts, A A/ A A'7, tied
together at the bottom by cross-beams B, and
. at the top Ly the flat ring or annular plate C.
Dis a second flat ring or annular plate, which

| _ )y lmprovements
~in circular loomns whereby a continuous single-
ply web in the form of a tube, used chiefly for
fire-hose, may be woven, and for which appli-
eation for a patent was made August 15, 1877.

. 1 lies upon and is secured to brackets or arms
 Be it known that I, BENJAMIN L. STOWE,
-of the city, county, and State of New York,
“am the inventor of an Improvement in:Circu-
lar Looms for Weaving Fire-Hose and other
. fabries of more than one ply, of which this is
. the specification, reference being had to the.
‘accompanying drawings, forming part of the

designated by the letter K. The warp-threads;
‘held on and delivered from spools S, disposed
in suitable racks arranged around the outside
of the loom, all pass. into the loom, over the
apper face of the ring D, and conyerge to-and
pass down into the hollow post or cylinder 108
‘set in the center of the loom. They thus ar-
range themselves around the upper rim of this
e¢ylinder, and it is on this circle at the top of
said eylinder that the weaving of the woof-
thread into the web takes place. -
The apparatus by which the warp-threads
are thrown in the process of weaving consists
of the following devices: A series of pick-up
| pius, indicated by the letter & In Fig. 1, (two
only, however, being shown, one on either
side of the figure, as to have attempted to
represent the whole series would have con-
fused the view,) and by the larger of the se-
ries of small cireles in Fig. 2. These nick-ups
are fitted to-work up and down in holes made
through the ring D. Their lower ends are
jointed to a series of levers, ¢, each pick-up
‘having its separate lever, and all the levers
being, at the opposite end, pivoted on a wire,
d, in the torm of a ring, which is supported
by the arms e. Each of these levers is pro.
vided with a pin or lug, which projects down-
ward from its under edge, designated by the
letter k. The upper eunds of the pick-up are
forked slightly, and in each one of these forks.
lies one of the warp-threads as it runs from
its spool over the ring or annular plate D to
the ¢ylinder ¥. S
G isan annular gear, which runs upon roli-
‘ers. f, which revolve on axes fixed in brack-
ets on arms g, there being several of these
rollers and brackets attached to the frame of
the loom. An annular groove is made in the

rollers f run. Motion is given to this gear
from a driving-shaft through any suitable in-
termediate mechanism, L
I I I” are three segments of an annular
gear, fitted similarly to the gear G, to ran on
‘rollers I, which work in annular grooves .on
their nnder faces. There are also grooves on
‘the upper faces of these segmeuts, in which
| work the rollers I/ upon axes at right angles

ander face of this gear, in which the said



to the axes of the rollers . There is a large | per

- number of these rollers around the loom,
- mounted on brackets attached to the frame,

- . sothat the said segments, although separated

some distance apart, will make a continuous

cireuit around the loom, supported from one

bracket to another. : |
~ These segments are provided with gear-
teeth on their outer edges, and motion is given
to them by several pinions, two of which are
shown in Fig. 1, and designated by the letter
J and J’.  Another two are on opposite sides
~of the loom, midway between those shown in
sald figure; and these pinions receive their
~ motion, the pinion J directly from the driving-
~shaft H through the gears j &, and the other
- three from the annular gear (, and pinions on
the lower end of the shafts m m’ m'’, two of
which ouly are shown in the drawing. ‘These
‘Separate segments do not fill the circle, there
being a small space between I and I’ and be-
tween I’and 1, and a larger space between 1
and 1”7, for a purpose to be presently explained.
Upon each of these segments is fixed an
arm, n »' #'/, which projects inward and down-

ward to the edge of the rim of the open up- |
per end of the tube F, as shown in Fig. 3. ]

These arms are stayed and strengthened by
the braces o0 0o’ 0. | R
‘Three spools, p p’ p”, are provided for
three woof-threads, the design being to weave
a three-ply hose. These spools are set on
axes fixed in the cross-bars » ' . A woof-
thread running from each of these spools
‘passes through a hole in the end of the arm
‘with which its spool is connected, and thence
into the web. As the said arms revolve
around the said tube with the segments I I
1", -each one winds into the web a woof-strand.

The inner ends of the arms n #’ %/ are 80 ar-

ranged in relation to each other and to the

‘web that each acts as a shuttle to deliver into-
‘the web a woof-thread of one of the plies,.

n, for example, delivering the threads for the
inper ply, #/ that for the next outer ply, thus
forming a coil around outside of the coil
formed by n, and »” (when a fabric of more
than two plies is woven) for that which is
- coiled into the exterior ply, around outside of
the coil formed by n’. Upon each of these
segments is also fixed a guard or thread-lifter,
t ¢ 1, being a rod or wire curved to conform
to the shape of the segment, and raised a few
‘Inches above its upper face.
the guard on segment I” extends over onto
segment 1’, as does that of the latter onto seg-
ment I/ The forward ends of the several

guards are curved downward, as seen at #//,

Fig. 1, so that the extreme ends range just
above the plane of the warp-threads when
they are not thrown up. The rear end ¢/ of
the guard in segment I also drops down to the
same plane. s and s are stationary wire
guards attached, one to the
other to the plate D, the lower end of the
former terminating in the groove in the upper
face of the segments I I’ I” and the up-

The rear end of

plate C and the.

]

~gether.

‘
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end of the latter extending upward on
the inner edge of the segments to near the
upper face of the same. |
There are similar guards before each one of
the brackets,and posts around the loom, which
carry the friction-rollers,on which the said seg-
ments run.. Theiroffige is to prevent the warp-
threads, as they pass up onto the guard ¢, from
becoming caught in the rollers { or /. At-

i tached to each shuttle-arm is a separator, ¢,

formed of a rod or wire, looped over the inner
end of the arm, and the ends carried back and
fastened to the arm near its outer end. It
rauges along the upper and lower surfaces of
the arms a little distance from them. The

~office of each is to separate the sheds of the
‘web, and give free opportunity to the ends of

the shuttle-arm to deliver the woof-threads
into the web. S

It will be borne in mind that the design of the
improvements herein intended to beclaimed is
the weaving of a web of more than a single
ply. The. loom represented by the drawings

‘18 constructed to weave a three-ply web. To

understand the method and devices by which
this is done, the entire number of the warp-
threads may be considered as divided into se-
ries or sets of eight each, six of the eight com-

-prising three pairs, each pair designed to form

a siugle web, and the other two of the eight,
which may be denominated the ¢ tying-
strands,” being designed to pass entirely
through the. single webs, and tie them to-
Thus every fourth pair will be tying-
strands. | —_—
The operation of weaving this three- ply
web may be accomplished by throwin o the
warp-threads up and earrying the woof-threads
between them in the following order in each of
the said series or sets, which, for convenience of
description, we designate as follows: The ty-
ing-threads, the first two of the series, by the

letters @ y, and the remaining six by numbers

1 to 6, inclusive, Figs. 8 and - |
To receive the three woof-threads in succes-

sion, the warp-threads are thrown up in the
following order: First, strands z and 1; sec-

ond, strands 2 and 4; and, third, strands 3

‘and 5. This operation will pass the first woof-
‘thread between the tying-strands and strands
‘land 2; the second, between the tying-strands
‘and strands 3 and 4, strand 2 being raised with

strand 4, the pairs of strands 1 and 2 and 5
and 6 will be out of range of this second w00{-
thread, the one pair above and the other be-

low it, and it will pass between only the ty-

ing threads and the strands 3 and 4. Then
the third woof-thread will pass between the

tying - strands and strands 5 and -6, as with

strand 5, strand 3 is carried up, leaving
only strands ¥ and 6 down when the third
woof-thread is passed in. It will be under-
stood that the several warp-threads of the
different series of eight, when thrown up, re-

‘main in that position until all the three woof-

threads have been woven in. They then all
fall back to their first position, resting on the



~ tie the several plies of the web together.

.seen in Kig.
‘the sliding bars 30, 32, and 34, are longer than |
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.: -upper face of the annular rmg D. The above
movements are accomphshed by one revolu-

8

33, and 35 .and the four arms in: each range
below the bracket N, so that- they will, on

tion of the loom. At the next. revolution the their way, as they are carried around by the
‘warp-strands are thrown up in the following ‘revolation of the gear @&, encounter the stop-

order: First, the tying-strand y and strand 2;
second, strands 1 and 3; and thlrd Stl"&lldb
4 and 6 -
- By these means it is obkus all ‘three of
the woof-strands will, at each revolution of
the loom, be carried betweeu the tymg-btmnd S,
‘while only one will be carried between any |
other two of the series, T have found this to
be the preferable order from its simplicity. and
_effectiveness. 1 do not, however, intend to
limit mvselt to it. Any other may. be adopted |
that is preferred, it only being essential that {
a sufficient numbm of the warp-threads. shall
be employed as tying-strands to effectnally
The
 necessary modifications of mechamam herem
~described, for throwing the woof - strandb in
- any demred order, any expert mechanic will
be able to make ‘upon the prmc}ple here ex
~ plained.
‘Having thus desorlbed the movementb of

the strauds or threads required in the opera:

‘tion of weaving a three-ply hose or web, the

._speudl mech&msm by which the pick-ups @

are actuated, so as to produce these move-
ments, will be readily understood. It con-
- wists ot three sets of eamns or 111(,11116(1 planes,

“which are fixed upon and revolve with the

annular gear G, They are shown in detail in
. Flgb 4, 5, 6, and 7, and an upper face view 1is
- glven 1u I‘lg 2. anh set consists of two

- pairs of cams or inclined planes, each pair be-

ing secured to a bar or plate, which 1is fitted
to slide in a dovetailéd groove in a base- plate

 attached at one end to the said gear G, the

“other end extending inward toward the cell-
- ter of the loom. Theaae plates a,re demgnated
CLLL .
~ The said slltllng bars are tI&Slguated by
~ numbers 30 to 35, inclusive. in Fig. 2. “Upon

“the bars 30, 32, and 34 are fixed the inner |

- pairs of cams, or those nearest the center of
the loom, .;md on the bars 31, 33, and 35 are’

- fixed the outer pairs, or those fdrthebt from
- Near the inner end:

 the center of the loom.
~ of each of the plates L are two. short shafts,

w w', fitted to revolve in saitable bearings in
They extend above the said plate |
into slotted openings 1n the sliding bars 30

sald pldte

~ to 35 and on the upper ends are fixed eccen-

 tries V, ‘which work in the said slotted open-

“ings, d,ud as the shafts w w’ are revolved, slide
the bars 30 to 35 back and forth on nhe plate
L.  The shafts w extend below the plates L,
and in each are fixed four arms, 10 11 12 13
 Tig. 5. N N’ are two brackets or arms, one
~ on each side ot the hollow post F. In each

_ of these arms is fixed a stop-pin, 15 to 18.

- The pins on the Dbracket N’ extend upward
- whd those on bracket N ex;tend downwa,rd a8
1. The shafts w, which d(,tua;te

y

|

result before described, and the cams having

| first. revalution

pins in said bracket N, whlle the arms in the
‘short shafts which a(,tuate the bars 31, 33, and
'35, range above the bracket N/, and m]l there
fore encounter the stop-pins in the said brack-
et N’. These arms and stop-pins are So ar-
ranged with referénce to each other that each
shatt as it passes a bracket, with the stop -pins
of Whlbll its arms come in contact, will be

caused thereby to revolve on its axis a half-

revolution, and thus by the action of the ec-
‘centric .on lts apper end, shift the sliding bar
Wlth which. 1t is conneuted inward or outward,
,,,,,, The cams or 1nclmed
planeb ou the smd bars are arramged to. pass
under the lugs or pins h on the under edge of
the pick-up levers ¢, so as to throw up said
levers in the order required to accomplish

three-ply weaving, as hereinbefore deseribed.

This will be understood bv reference to Fig.

8, representmg the levers divided into groups
-.ot eight' each, as indicated by the brackets

surrounding Lhe figure. The small circles on

the levers represent the positions of the pins.
or lugs on the under edge of the levers, and

the three sets of segmental lines, numbered

from 40 to b1, m{,luswe, indicate the cams ‘or

inclined plaueb The levers are lettered and

numbered in groups # y 1 to 6,inclusive, cor-
:I‘GSpOIldlIlg to the letters c'md numbers ap-
plied to the warp-threads, as before described.
Now, it is evident that upon these cawms being

carrled round one-half of the circle, starting

from the positions. shiown, cam 40, I‘lg 8, will
‘engage the pins on all the levers mdrked X,
‘41 on those marked 1, 42 on those marked 2 -
43 .0n those marked 4, 44 on those marked 3
and 45 on thoae marked D, The said cams 40' |
| to 45 will act ounly
| circle, the cams 46, 47, 48, 49, 50, and 51 oper-

through one-half of the

ating through the other hdlf of the circle upon
the pins arranged in a su:m]ar OIdEI', nearer

“the center of the loom in range of the l&st
‘named cains.

This division ot laﬂnm on the
part of the cams is made iu order to afford the
opportanity of shifting their position when

not engaged with lever-pins, the outer range

of cams being shifted while passing. thmugh B
the half of the cirele, where the pins are in

range of the inner cains 46 to 51, and the lat-
“ter cams are shifted while paaamg thwugh |
the opposite ‘half of the cireles, where - they

will range within the lever plns, aml thew
fore be free to rev olve.
One revolution. having been made w1th the

been shifted in mdkmg it, the next revolution

_‘w1ll take place with the (,a,m.:, in the position
indicated by the dotted lines in Fig. 9, the re-

l:suﬂi: of which will be to throw up the levers

intermediate with those that were raised by the
Then, the caws having been
shifted back to their first poutlou, the opera-

. o the other shafts Wlllc-h dctu&te the bars 31, | tion of the first revolution - 1s repeated iol




- lowed in turn by that of the second, and so
~on continuously. | |
- M M’ M” are wires or rods, which encircle
the loom, supported in brackets attached to
- 1ts frame, upon one of which, M, are placed
- the tension devices, consisting of small hubs
or disks, in each of which are inserted three
wires radiating outward. To the lower one is

‘attached a weight, 52. The other two have

- loops in their outer ends, as seen at Z Z/, Fig. |

1. There is one of these tension devices for
each warp-strand, which, as it is wound off
~ from its spool, passes over the rod M’, through
the eye Z, then spirally around the wire Z,

- through its eye, and into the loom over the

rod M”. A series of partition-wires are fixed
in the frame between the annular plates or
~rings C aud D, between which the warp-
threads pass, whereby the threads are kept
from tangling, and are held in position in the
forked ends of the pick-ups a. |
- The operation of this loom is as follows: It
being understood that the spools containing
the warp-threads are provided and in their
places, and that the said threads have all been
gathered in and carried down through the
tube F, 8o as to arrange themselves in place
~around 1its rim, also that the woof - threads
are supplied from the spools p, each being
passed through the hole in its arm, and ready
to move into the web, the loom is put in mo-
tion with the pick-up cams in the position
shown in Figs. 2 and 8, and by the full lines
in Kig. 9. The pick-up levers will thereby be

~ thrown upin the order hereinbefore described,

carrying up the warp-threads in the same or-

der. The said threads, as they are one after |

another thrown up, will be received upon the

forward inclined ends of the guards ¢ ¢# ¢/, and |

~will be carried and supported on these guides
during the entire revolution of the segments,
- until they fall back again to their first posi-
tion at the rear end " of the guard on seg-
- ment 1. The shuttle-arms carrying the woof-
threads weave the woof-threads into the web
around the rim of the tube F, the three arms
at each revolution weaving in three woof-
threads, and forcing them up into the web.
Each set of cams is sitnated with reference to
one of the said segments, so that the warp-
threads are thrown up by it just in front of
the guard-wire ¢ on such segment, and then
remain up, the guard - wires sliding under

them until they (the threads) fall back to their

first position at the rear of the segment I, as
before described. | | R
By this joint action of the several shuttle-
arms, pick-up levers, and cams, as described,
‘@ three-ply hose is produced. If a web of a
greater or less number of plies is desired to

be made, as it is'evident may be done, it is-

only necessary to employ a greater or less
number of sets of cams, and a corresponding
numberof woof-threads, shuttle-carriers, arms,
‘and carrier-segments, arranging the pins in
the pick-up levers upon the principles which
I have fully explained. '

Itisintended in thisspecification to limit my-
self to the devices specially pointed out by the
claims, having relation particularly to weav-
Ing more than one ply. In thé general strue-
ture of the loom, as the same is used for the
weaving of a single ply, there are, I believe,
| novel devices, for which I have filed a sep-
arate application for a patent, said applica-
| tion having been filed August 15, 1877, _

What I claim as my invention, and desire to
secure by Letters Patent, is— | |

1. In a circular loom for weaving a web of

more than one ply, the combination of the

pick-ups @, with their levers ¢, having pins or
lugs, constructed and arranged to operate as
shown and deseribed. . |

2. In a circular loom for weaving a web of
more than one ply, the combination of two or
more sets of cams or inclined planes with the
pick-ups @ and levers ¢, provided with pins or

seribed, whereby said cams are shifted rela-
tively to each other, all being® constructed to
operate as shown and described. .. |
| 3. In acircular loom for weaving more than
one ply, the combination of two or more seg-

| mental gears I with the guides ¢ ¢, &c., the

plck-ups a, the levers ¢, and shifting-cams, all
being constructed to operate as shown and
t described. ] o

4. The combination, with the segmental car-
riers, of two or more guides ¢, constructed and
adapted to receive upon themselves the warp-
threads, as and where they are successively
raised up by the pick-ups described, and con-
Jointly acting, when said threads are once

of the loom is
seribed. | |
| 0. The combination, in a ecircular loom for
weaving a web of more than one ply, of two
or more segmental carrriers, two or more shut-
tle-arms n, the pick-ups a, and two or more sets
of shifting-cams or inclined planes, for actu-
ating said pick-ups, all being constructed to
operate-as shown and described. S

6. In a circular loom for weaving more than
one ply, the combination of the segmental car-
riers 1 I/, &e., the guard-wires s s/, the guides

compleved, as shown and de-

! 9 -
described.

7. In a circular loom for weaving a tubular

with two or more shifting cams or inclines, 40
to ol, inclusive, of devices, substantially as
described, actuated by said cams or inclines
to throw the warp-threads to form the shed,
the said cams or inclines being arranged to
operate upon certain series or groups of said
devices during a portion only of their revolu-
tion around the loom, and during the other
| portion of their revolution, and while free
from engagement with said devices, to be
shifted to engage with an alterpate series of
sald devices, whereby the said warp-threads

| are during successive revolutions of the loom

lngs, with mechanism substantially as de-

raised, to bear up the same until a revolution .

web of more than one ply, the combination,

tt, &c., the rollers 1 ¥/, &e., and the pinions J J7,
&e., all econstructed to operate as shown and

!
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. thrown in proper alternation to form the web,

as set forth.
8. In a circular loom, the combination, with

Imechamsm for separating the warp into a |
multiple shed, of two or more segmental gears,

I, severally carrying arms =, which bear

spools of the woof-thread, the whole eon- |

structed and arranged as descmbed whereby
two or more woof-threads are delwered 1Into

the web at each revolution in spiral coils,

one within another, thereby producing a web
of more than one ply, substa,ntlaﬂly as de-
scribed. ~

In witness whereof 1 have hereto set my

‘hand this 10th day of August, 1877.

BENJAMIN L. STOWE.

W1tnesses -
THEODORE G. HOSTER,
B. 8. CLARK. '
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