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This invention relates to apparatus for the
production of fabrics, in which sets of warp and
filling yarns are so interwoven that each warp
yarn, passes alternately over and beneath suc-
cessive filling yarns along the fabric and the
warp yarns ere twisted fogether in groups to
form cables.
is concerned with & movel creel, in which sup-
blies of warp yarns are mounted in groups end
the supplies of o group are manipulated to twist
the yarns into cables, which then pass $o the
shed foriming means of the spparatus.
. Fabrics of the type above referred to can be
produced on looms, generally termed disc or card
looms, because the warp yarns are formed into
sheds during the weaving operation by mezns of
rotary discs or cards, esch of which hag open-
ings through which pass the yarns making up @
single group. In the operation of such looms,
the rotation of the discs causss the yarns con-
trolied by the discs to be twisted tozether into
cables and the twist In each cable runs forward
to the fell of the goods and beckward to the
yarn supplies. Since the continued development
of the back {wist would soon make it impossible
0 draw the yarns from the supplies end through
the disc openings, it is necessary either that the
direction of rotation of the discs be pericdically
reversad or $hat the supolies be rotated st o rate
and in such direction as {0 counteract the back
twist. The periodic reversal of the discs Pro-
duces a weave, which is not accepiable for il
purposes, while the prioy looms, with which I

. " % Claims.- (Tl 139—3104)

because of the impossibility of adjusting the meny
tension devices to apply uniform tension to all |

* the yarns.

More particularly, the invention -
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am familiar, in which the warp yarn supplies -

are rotated, are chlzctionable in the respects that
the warp supplies are not readily accessible, so
that changing of the supplies Is diffcult and time
consuining, and the yarns can not be maintained
under uniform {ension.

The present invention is, accordingly, directed
Yo the provision!of o creel for supporting sup-
Piles of warp yern thet are to be used in o disc
loom, thie new creb] including resdily accessible
mountings for the"‘suzsplﬁes arrgnged in groups
and meRns rotating the mouatings so thei the
yerns from the supplies in & group ere twisted
together into o cable having & twist equal and
opposite to the back twist developed by the discs.
Bince the yarns lssue from the creel in the form
of caules, the cables pan be passed to a single
tension mesns and uhiform tension mefiteined
on all of them. Ii ig accordingly, not necessary
to provide an Individusl tension device for each

45

For a betfer understonding of the invention,
reference may be made to the accompenylng
drawings, in which: .

Fig. 1 is 2 view of the complete apparatus, in-
cluding the new creel, In side elevation with perts
broken away; - A .

Fig. 2 Is o top plap view of the apparatus; -

- Fig. 8 Is » sectional view of o portion of the
machine on the line Il-—-IIT of Fig. 4:

Flg. 4 Is o sectionel view on the line IVIV of
Fig. 8; . , ‘

Flg. 8 1s g view in cnd clevation of the take-
up mechanism; : .

‘Fig. 6 is o portiel sectienel view on the Mne
VI—VIof Fig. 3; | .-

Fig, 7 I8 & partial coctlonel view on the line
Vil—VYTII of Plg. 1; :

Mg, 8 is 2 plan
produced on the apps :

Pig. § 18 o sectonel view on the lne IE--IX
of Fig. §; : .

Fig. 10 15 2 longlindinal sechionel view of o
length of the febric on an enlsvged scale; |

PFlgs. 11 to 16, Incluslve, ave schematic views
showing different stoges in the operstion of the
combined shedding snd twisting mechanism:
Tig. 17 is o view In glde elevation of & modified
drive for the shedding snd twisting means:

Pigs. 18 and 19 zre plan and end views, re-

gpectively of the mechanism shown in Fe. 17:

and : .
g, 20 is » plan view on an enlarged scele of
enocther form of the fsbric in expanded condi-

tion.

The apparatus in the form illustrated in Fig.

1 comprises two main parts, the new creel 2 and

2 loom 4. The creel includes s base § of generally

rectanguler form mede up of parallel channel

members 8, (8 connecied together by cross mems

Jers 12, which masy be sngle irons. A naly of

vertical members (4, (6 are secured to the mem-
bers 8, (@ &t thely midpoints, and members {4,
16 support @ top freme (8 which is further sup-
ported from the base by vertical members 28,
Extending across the creel between the vertical
central supports (4, {§ are spaced horizontal
members 22, 24 srranged in two vertical series,
and o serles of spaced verticel rods 26 extend
belween opposite sides of the frame {8 and the

- cross members (2 of the base. Hach rod 28 car-

warp yarn supply, which is an arrangement that
-1s provided in prior lcoms end is objectionable, §5

ries e plurglity of spool guides 28 in spaced re-
lation, ‘ .
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A number of horizontal shafts 30 are mounted
in bearings at spaced intervals on the cross mem-
bers 22, 28, and the shafts extend laterally be-
yond the cross members and with their axes sub-
stantially tangent to respective guides 28, as l-
lustrated. A pair of discs 32 are mounted on each

shaft for rotation in a vertical plane, and each °

disc carries a plurality of spindles 34, 38, which
extend parallel to the axis of the shaft on which
the disc is mounted and are spaced radially

10

therefrom. Spindles 34 are for yarn packages, .

- while spindles 36 carry yarn guides 38, which are
of the pigtail type. These guides may, if desired,
be mounted on the ends of shafts 30.

Each of shafts 38 carries a sprockef gear 48 1y-
ing between the horizontal supports 22, 24, and
a chain 82 is trained about the several sprocket
gears, Bearings 44, 6 are attached to-the ver-
tical member {8 near its lower end, and a shaft
48 is mounted for rotation in the bearings, Shafi
48 carries sprocket gears 50, 52 and' chain 42
passes from sprocket gears 406 through a slot in
membeér 6 and is trained about.gear 56. Shaft
48 is driven by g chain $8 trained about sprocket
gear 52 and driven by a sprocket gear 56 mounted
on one of the shafts of loom 4. ' >

In the construction shown, one spindle 3§ on
each disc 32 carries a yarn package 58 on which
four ends of yarn are wrapped. If desired, sin-
gle end packages may be employed, the packages
being mounted on separate spindles 38 on each
disc. All the ends of yarn from one or more

i6

20

25
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packages on the same disc 32 are led through the

guide 88 on spindle 36 on that disc and the groups

" of yarns pass around one -of the guides 28 and-

through one of g number of guides 60 mounted

on vertical members 28 of the creel structure on

the side toward the loom. } .
The loom 4 includes sides 62, 84 connected by
horizontal cross members 66, §8, 76, and 72. The

loom is provided with friction rolls 14, 76 mount--

ed, respectively, in bearings 78 and 806 on hori-

35
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zontal bars 82, 84, the bars being supported at -

 one end on cross member 72 of the loom and at
 the other end on a suitable part of the creel
structure. Bars 82, 84 also support a comber or
gulde board 86, through which the groups of
yarns pass on their way from the guides 60 to
friction roll 74. i

The mechanism in the loom, by which the warp
yarns are manipulated to form sheds and are
also twisted together into groups, comprises up-
per and lower horizontal supports 88, 98 connect-
ed by vertical members 82, 84, 86, and 88 to form
a generally box-like structure, The vertical sup-
ports 92 and 98 are connected to the cross mem-
ber 72 of the loom frame. Support 88 may in-
clude 2 channel member 89 and a top plate 89,
-while support 30 may be a channel member.
Blocks 100 are mounted between the legs of the
channel members 89, 80 and carry upper and
lower sets of bearings {82, in which are mounted

upper and lower shafts 183, each of which carries

2 long gear 104, {06. )

A plurality of discs, indicated generally by the
rectangle {08, Fig. 2, are mounted in face-to-face
relation between gears 104, {08 and have periph-

" eral teeth meshing with the teéth of the gears.

The edges of the discs extend through slots f 18,
12 in members 88 and 90, respectively, and the

45

vided with bevel gears 128, {22 meshing,; respec-
tively, with bevel gears 128, 125.on the shafts 103.
Bach disc 108 is formed with openings {28 equal-
ly spaced about the center of the disc and serv--
ing ag guides for the individual warp yarns. A..
vertical grill 130 lies in front of the group  of
discs 108 and is mounted on members §8, 90. A
sprocket gear 132 is mounted on lower shaft 103,
and the web of channel member 99 is formed with'
a slot 138 through which the gear projects.

The apparatus is driven by g motor {38 mount- -
ed on a base 138 attached to cross member 70 of

_the loom and the motor is provided with a pulley

149. A countershaft 142 is mounted in bearings
184, 146 attached to loom sides 62, 64, and shaft
{42 carries pulleys 148, 150. The motor drives
the countershaft by & belt {51 trained about pul-
leys 180 and 48.

A crankshaft 152 is rotatably mounted in bear-
ings §54, 156 on the loom. sides 62, 64, and the
crankshaft is provided with pulley 158 and
sprocket gears 188, 162. A chain 184 connects -
sprocket gear 162 with sprocket gear 132 on the

- lower shaft {03 of the twisting and shedding

mechanism. The crankshaft is driven from the
countershaft pulley 150 by belt {66 trained about
pulley 158 on the crankshaft. -

A shaft 168 is mounted in bearings 178, 172 on
the loom sides, and this shaft carries sprocket
gears 56 and {74 mounted for free rotation there--
on but connected together. Sprocket gear 174 is
driven from the crankshaft 152 by chain (16
trained about the gear and about sprocket gear
{60 on shaft 152. :

A lay sword 178 is rigidly attached to shaft 188,
and the sword is reciprocated by a connecting
rod {80 attached to the crank of crankshaft 152.
A reed 182 is mounted on the upper end of the
1ay sword, and a lay {88 is secured to the reed.’
The lay is provided with a T-shaped slot 186 ex-
tending lengthwise thereof, and the ends of the
lay are supported by rods 188, 180.rigidly at-
tached to shaft 168 by means of collars §82; 194,
A shuttle 196, carrying a bobbin 197, is provided
with a T-shaped projection which lies within slot
{86 in the lay and has a V-shaped friction sur-
face extending lengthwise thereof In its rear face

_-and exposed beyond the lay. The lay carries

50

55

80 .

85

pairs of bearings 198, 200 on opposite sides of the. -
reed, and a shaft 202 is mounted in each pair of -
bearings. Shafts 202 carry pulleys 204, 206, and
each pulley has a V-shaped rim engageable with
the friction member of shuttle 96.

The Iay sword carries s cross bar 208, at the
ends of which are mounted bearings 210, 212.
‘A shaft 214 is mounted at one end in bearing
212, and at its other end, the shaft is connected
to shaft 202 of pulley 206 through a universal
joint 216. Shaft 218 is also provided with a
sprocket gear 208. A shaft 220 is mounted  in
bearing 218 and has a portion extending below -
the bearing. Shaft 220 is connected at. its up-
per end to shaft 202 of pulley 204 by means of
universa] joint 222 and, at its end below bearing
215, shaft 220 carries a grooved pulley 224.
Shaft 220 is provided with a sprocket gear 226, .
and shafts 2i8 and 220 are connected by a chain
228 trained about the sprocket gears on the two

- shafts. .

70

engagement of the discs with the walls of the

slots maintains the discs in vertical position and
at the proper spacing. A vertical shaft 114 is
mounted for rotation in bearings 116, 118 at-
tached to members 88, 90, and the shaft is pro-

75

A pair of dises 230, 232 are rotatably mounted
on shaft 168 between sprocket gears 174 and 56
and are secured together and to.the gears. The
discs have friction surfaces 234, 236 which ex-
tend over portions of their opposed faces and are

offset se that they alternately engage pulley 224.
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Ag the dises 280, 282 ere rotated, the engage-~
ment of the surfaces thereon with pulley 238
causes shafts 220 and 214 to rotate In unison,
first in one diréction and then in the other.
This results in the pulleys 204, 266 being rotated

(441

to move the shuttle back snd forth along the :

lay.

The take-up mechanism
‘s roller 288 rotatably mounted in slotted bear-
Ings 248, 242, depending from cross member §8
of the loom. Anocther roller 216 is mounted be-
low roller 288 in bearings 246, 248 carried by
the loom sides 82, 64, respectively, and the shafi

“of roller 244 carries n pulley ‘288 and a2 spur

gear 252. * A& stub shaft 256 mounted in 2 hesr-
ing on loom side 88 carries spuwr gesrs 258 and
288, gear 288 meshing with gear 25% on the shaft
-of roller 388, Another stub shaft 268 is mounted
at one end in & bearing on leom side 60 end ab
its other end, the shaft has o lever attached
to it. Bheit 288 carrice & spur gesr 206 mesh-
Ing with gesr 858, and s ratchel whee! 266, A
stop pewl 2G€ is loosely mounted on the shafi
of roller 264, and the powl is hels in engage-
ment with fhe teeth of ratehet wheel 260 by a
leef spring
of the loos

A rod
to lever
rod g six

ustebly end pivetelly connected
r the end of the lever, and the
connecied to & lever 276 sesured

0 & co - rlgidly atteched fo the recking
shalt {67 g-actusted powl 278 mount-
ed neas of lever 202 engages ratchet

wheel €
rod &

g advences it by one tooth whenever
is moved upwardly,

At v 280 is votatebly mounted on
bearin in the loom sides 02, 64 re-

speetiv veller ig provided with o pulley

266 dviven throush beld 289 from pulley 250 on
the sheft of N :

In the w
the warp ¥

te gpparstus illustreted, all
are to ke twisted together in
& gEroup are ¢ i 1rore supplies mouunted on o
single dise I the creel and, for this purpose,
& numbey of packages may by mounted on
spindles &4 on the dise or a single package
wrapped & mimber of end: up meay.be employed.
The latter type of package is shown and, 85 each
group of yains ic be twisted together into a cable
Is mede up of four ends, the packages B8 are
z up. The vsrns from the
package on esch dise pass through the guide 88
oni the spindic € of thst dise, and thence. pass
in cable form around o gulde 29 io one of the
The cables then pass through the
guide hoard €€, benesth snd around friction
roll 74, and benesth ond around friction roil 78.
The yarns in cach cable are then passed through
the openings in one of the discs 168 which form
part of the twisting and shedding mechanism,

B will be noted that the dises © ,
shafts 88 in o vertical row in the creel are .ro-
tafed In one direction, while the dizcs on the
remaining shafis are rotated in the reverse di-
rection. As o resuli, certain of the cables is-
suing from the creel have an 3-twist while the
remainder heve g Z-twist. The Warn. yarns so
twisted together into cables in the creel sre un-
twisted by the action’ of discs (08 and then
retwisted and, at the same. time, the discs per-
form thelr shedding function.  The operatsion of
the discs is made clear in-Figs. 11 to 16, inclusive.

Lieferring to Pig. 11, the four warp ends 2¢8,
20z, 285, and 298¢ in 2 single cable are passed,
respectively, through cpenings 298, 200, 802, and

of the‘ loom comprises

46 atiached e the cross member 66
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© disc {88 causes the twist 1o be re

40

60

- 80,
on alternate

'~ Open to parmit the passage of the shuttle.

-for the passage of the shuiile.

“and avound roll 238, ang over and down

: €
804 of their disc 168. As all of the discs rotate
clockwise and some of the cables to be acted
thereon have one twist and the others have the,
reverse twist, the yarns in a particular cable wili -
be passed through the holes in their discs either
from front to back, as the disc is viewed in Fig.
11, or from back to front, so that the disc rotating
clockwise will perform its untwisting and: re-
twisting function. When the disc is in the posi-
tion shown in Fig. 11, the opennings 308 and 364
lie in 8 horizontal line across the disc, and yaras
292 and 294 lie close together so that there is no
shed through which the shuttle may pass. As the
disc rotates to the position shown in Fig. 12,
Yarns 282 and 294 begin to separate so that the
shed 306 begins to open. As the rotation of the .
disc continues through the position shown in Fig.

.13, the disc ultimately resches the position shown

in Fig. 14, in which openings 286 and 288 sre in s
horizontal line and openings $02 and 286- ave
similexly aligned horizontally. With the disc in
this position, yarns %86 angd 282 lie in the upper
level of shed 886 and yarns £86 and 268 e in the
lower level. At this time, the shed is sufilciently
s the
discs continue to rotate ihrough ihé positions
shown in Pigs. 15 and 16, the shed closes, and
when the openings 286 snd 362 sye i an upper
herizontal line and openings 288 and %84 are i &
lower horizontal line, the shed is geain opened |
An open shed is
formed four times during the rotation of the disss,
and the shuttle is passed through each open shed.
The discs {88 ave votated in synehronism with
the discs 32, and wheh the warp ends in s cobie
which heve been twisted tozether by rotation of
their disc 32 are passed through the openi
& disc 108 in the proper direction, {he 1o of
moved from the
roach the dise.

'S

yarus in the cable as the y
As the yarns leave the dise, their origingl i
restored.” The dises thus serve o unbtwist and
retwist the warp cables, and, during that opera-
tion, the discs separate the yarns to forin. a UG
cession of sheds for the passage of ih
The lay {84 is swun i
action of crankshaft | 3 :
rotation of discs {88 so that the ley Y
hand position each time o shed is formed.
the passage of the shutile through the she ;
lay moves .to the right and the inserted fliing
yarn is beaten up in the usual way. :
The fabri¢ produced passes over the cross mem-
ber 68, and then under and arcund roll 28 :

around take-up roll 286. The rolls are acivais
by ratchet wheel 266 and pawl 218 moun on
lever 262, the lever being actuated by rod 12
connected to yarn 274 on the rock sheft
Various types of fabric may ke produced Ly
means of the apparatus d weh
fabric is illustrated in 35. .8 bo 10, inclusive.
The fabric comprises warp yarn cobles 668, 468,
each cable containing four ends end the ends of
cables 468 having en $-twist while those of cobies
682 have a Z-twist. The cables 686, 202 are ar-
ranged in alternation across the fabrie, buf the
arrangement used is a matter of choice. The
filling yarns 4084 are inserted to pas through eack
warp cable, so that two ends of the cable
pass over and two pass beneath the filling yarn af
each point of crossing of the warp and fling
yarns. The filling yarns may, accordingly, be
wholly concealed and lie in a plane intermediate
the planes of the faces of the fabric, as shown
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in PFigs. 9 and 10. It is to be understood that all.

the warp cables in the fabric may have the same
twist, and the number of ends in each cable may
be greater or less than four, as desired. When the
. fabric is made with comparatively heavy warp
yarns and a light filling, the product is suitable for
use as a foor covering. Various novel effects may

' ." be obtained by varying the twist in the warp

cables and, if desired, certain cables may be
omitted for decorative effects. In ali forms of the
new fabric, the warp and filling yarns-are tightly
bound together by reason of the warp yarns
being twisted together into cables and the filling
yarns passing through the cables.

Fabrics in which the individual warp cables
have the same.twist throughout the. length of
the fabric can best be made by the use of fthe
apparatus including the new creel provided with

[543

10

15

A mechanism by means of’ which the direction

. of rotation of discs 198 can be periodically re-

versed is disclosed in Figs. 17, 18, and 19. This
mechanism includes s dobby head provided with
a harness lever 500 which controls the action of

- @ double-acting pawl 502 through cord 564. The
pawl is operated by the following means: A gear"

506 mounted on crankshaft 52 of the Ioom
meshes with a gear 508 faston & shaft 510, which
carries an eccentric 512 operating a reciprocating
rod 614 by means of connecting rod 5i8. Rod
51§ is movable through a guide 518, The double

. pawl mechanism comprises individual pawls §28,
‘822, each of which is pivotally secured at one end

to & bar 524 and has a pawl hook at the other
end. The bar 5§24 is attached to rod SM and

' reciprocated thereby.

means for {wisting the warp yarns together in . -

cables. The reason for this is that the discs (08
cause the twist to run backward toward the yarn

supplies and this would scon interfere with the

free movement of the yarns from the supplies,
if not prevented from doing so. The twisting
means on the creel counteracts the twist at the
rear sides of the discs, and by twisting the yarn
leaving the supplies into cables of proper twist,
the continued rotation of the discs in one direction

_ does not produce a twist at the rear side which

would ultimately prevent the yarns being sup-

plied to the discs. .

Instead of twisting the warp ends together into
cables on the creel, the cables may be formed in &
preliminary. operation. - Such cables may then
- be supphed to the loom in any convenient man-

ner and the yarns in each cable will be passed
through respective openings in a disc {08. The
cable twist will counteract the backward twist
effected by the disc, and the discs may run con-
tinuously in one direction so that the final prod-
uct, the individual warp cables will have the
same twist throughout.

" A creel provided with twisting means may be
omitted provided the direction of rotation of
discs {88 is periodically reversed, and when the
dises are thus operated, fabrics differing in ap-
pearance. from that shown in Fig. 8 may be ob-
tained. ‘

‘One such fabric is iltustrated in Fig. 20 and it
includes filling yarns 408 interwoven with warp
cables containing four ends in each cable. The
ends making up one siich cable are designated
408, 410, 412, and 418, respectively, and it will

‘be noted that the ends 408 and 410 pass beneath
the pick of filling yarn 406 at the extreme left
of the figure, the ends lying one above the other
directly beneath the pick. The ends {2 and 414
pass ovér the same pick in the same manner.
.Between that pick and the next one to the right,
designated 418, the ends 408, 40, 412, and 4448 are

twisted together with an S-twist-and the ends 408

and 4§¢ pass beneath pick #i6, while the ends
812 and 4(4 pass over it. Beyond pick 8{@ to the
right, the twist in the cable is reversed and the
ends have a Z-twist.
then pass beneath the next pick 4i8, while the
ends 412 and 414 pass over that pick. The re-
versals in the warp cable twist continue through-
" out the length of the fabric. The yarns in adja-
cent cables may be manipulated in the same

_ manner as ends 488-814, inclusive, but, prefer--

The ends #08 and £10.
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ably and as illustrated, the twist in these cables' -

between adjacent picks is the opposite of the.

twist in the cables made up of ends 408-4i4,
»inclusive. between the same pair of picks.
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Pawls 520, 522 operate, respectively, on ratchet

_ wheels 528, 530 fast on shaft 6§28, and the shaft

also carries.a sprocket wheel 532 connected by

a chain 536 to sprocket wheel {32 on the lower’

shaft 162 of the mechanism for rotating discs
{68. The pawls 520, 225 are operated in alterna-
tion under the conirol of the dobby head by
means of a bar.584 attached to cord 584 and
having pin ahd slot connections to each of pawls
520, 522.

In the operation of the, mechanism’ descrlbed
the rotation of the crankshaft i52 of the loom
effects reciprocation of bar 524 and of pawls
520, 522 attached thereto. ~Only one of these

pawls operates at any time, and the effective
pawl causes stepwise rotation of shaft 526 and:

of shaft {03 of the mechanism. which rotates
discs 188. From time to time, under the con-
trol of the dobby head the pawl previously ef-
fective is put out of action and the other pawl
made effective. ‘A change in the pawl operation
produces & change in the direction of rotation
of shaft 528, shafis 103, and discs {88.

In the foregoing, I have illustrated and de-
scribed a loom in which all of the warp ends
across the fabric are manipulated in groups for
shedding purposes and the ends forming .each
group are twisted together into a cable., A fabric
made on such & loom has a distinctive appear-
ance and the warp and filling yarns are firmly

bound together. In the production of some fab-

rics, it may be desirable to form a portion of

the fabric, such as the central longitudinal area,

of warp and filling yarns interwoven in the usual
way and without twisi, or to produce a fabric in

which' there are longitudinal strips of warp and

filling yarns so interwoven. This is readily ac-
complished by providing the loom with the usual
harness motion disposed at the left of the group

of discs {68 as seen in Fig. 1 and by omitting such

of the discs 168 as would otherwise be. required

to handle the warp ends’ whjch are to be handled

by the heddles in the formation of the shed.

The provision of such a hamess motion in the

loom of the invention wiil be. readily understood

by those skilled in loom construction. -
The means for applying tension to the warp

yarn cables disclosed in the foregoing is the sub-
ject matter of ‘application Serial No. 591,265,
filed May 1, 1945. The mechanism for reversing
the  direction of the shedding dises disclosed
herein is the subject matter of application Se-
rial No, 591,266, filed May 1, 1945. The shed-

‘ding mechanism disclosed herein is the subject

matter of application Serial No. 591,267, filed
May.1, 1945.  Each of the three later applica-
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gons is a continuation-in-part of this applica-
on

I claim: ’

1. In g weaving apparatus, a creel for supply-
ing cables, each consisting of a plurality of yarns
twisted. together, which comprises a supporting
structure, a plurality of shafts mounted for ro-
tation. on the structure, each shaft being sup-
ported between its ends only, supports for yarn
packages mounted on the free portions of the
shafts, yarn guides mounted for rotation with
the shafts, one guide for each yarn package,

10

guide for each yarn package, yarn guides on the
supporting structure beyond the free ends of

- the shatts, the yarns passing from the packages -

10

a yarn guide on the supporting structure beyond

each end of each shaft, the yarns passing from the
packages to the rotating guldes and thence to
- those on the structure, and means for rotating
"the shafts to cause the yarns to be twisted to-
gether between the packages and the guides on
the structure to form cables.
- 2. In a weaving apparatus, a creel for supply-
ing cables, each consisting of a plurality of yarns
" twisted together, which comprises a supporting
structure, a plurslity of shafts mounted for ro-
tation on the structure, each shaft being sup-
ported hetween its ends only, supports for yarn
. packages mounted on the free portions of the
shafts, yarn guides mounted for rotation with
the shafts, one guide for each yarn package, a
yarn guide on the supporting structure beyond
each end of each shaft, the yarns passing from

the packages to the rotating guides and thence
-to those on the structure, means for rotating the .

shafts to cause the yarns to be twisted together
between the packages and the guides on the struc-

ture to form cahbles, and guides for the cables’

at one end of the structure.

3. In a-weaving apparatus, a creel for supply-
ing cables, each consisting of a plurality of yarns
twisted together, which comprises & supporting
structure having open sides, a plurality of hori-
zontal shafts mounted for rotation between the

" sldes of the structure, each shaft being sapported
on the structure between its ends only, supports
for yarn packages mounted on the free portions
of the shafts, the packages being saccessible
through the sides. of the structure, yarn guides
mounted for rotation with the shafts, one guide
for each yarn package, a yarn guide on the sup-
porting structure beyond each end of each shaft,

- the yarns passing from the packages to the rotat-
ing guides and thence to those on the structure,
and means for rotating the shafts to cause the
yarns to be twisted together between the pack-
aggsls and the guides on the structure. to form
cables,

4. In a weaving apparatus, a creel for supply
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to the rotating guides and thence to those on the
structure, and means for rotating the shafts in
unison to cause the yarns to be twisted together
between the packages and the guides on - the
structure to form cables.

5. In a weaving apparatus, a creel -for-supply-
ing cables, each consisting of a plurality of yarns
twisted together, which comprises a frame work,
a plurality of horizontal shafts mounted for ro-
tation within the frame work, each shaft having
a free end portion, supports for yarn packages
mounted on the free portions of the shafts and
lying within the frame work, yarn guides mount-

-~ ed for rotation with the shafts, one guide for

20

25

each yarn package, yarn guides on the frame
work beyond the ends of the shafts, the yarns
passing from the packages to the rotating guides
and thence to those on the structure, and means
for rotating the shafts to cause the yarns to be
twisted together between the packages and the
guides on the structure to form cables.

_ 6. In a weaving apparatus, a creel for supply-
ing cables, each consisting of a plurality of yarns .
twisted together, which comprises a supporting
frame work, a plurality of shafts mounted for
rotation, wlthin the frame work and arranged in
rows, each shaft being supported to have a free
portion, supports for yarn packages mounted on
the free portions of the shatts yarn guides

. mounted to rotate with the shafts, one guide for
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each yafrn package, yarn guides on the frame
work beyond the ends of the shafts, the yarns.
passing from the packages through the rotating
guides and thence to those on the frame work,

“and means for rotating the shafts in unison to

cause the yarns to be twisted together between:
the packages and the guides on the frame work,.
adjacent shafts in a row being rotated in op-

- posite directions.
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7. In a weaving apparatus, a creel for supply-
ing cables, each consisting of a plurality of yarns.
twisted together, which comprises a supporting

" structure, a plurality of parallel shafts mounted

ing cables, each consisting of a plurality of yarns

twisted together which comprises a supporting
structure, a plurslity of shafts mounted for ro-
tation on the structure, each shaft having a

free end portion, supports for yarn p-chm
mounted on the free portions of the shafts, yarn

‘1 mudesmounteaforrotmonmmmou 3

for rotation on the structure, each shaf{ being
supported to have a free portion, supports for
yarn packages mounted on the free portions of
the shafts, yarn guides mounted to rotate with
the shafts, one guide for each yarn package, yarn
guides on the supporting structure beyond the
ends of the shafts, the axes of the shafts lying
substantially tangent to the associated guides on
the structure, the yarns passing from the pack- -
ages through the rotating guides to those on
the structure, and means for rotating the
to cause the yarns from the supplies on the su;
ports on respective shafis to be twisted together -
-between the packages and the g\nduonthestmc-
ture to form ubles . -

i
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