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o 10 Clalms.
The present mvention relates to unprovements

" in mechanism for forming fine wires into strands

which 'in turn are twisted together to form a
cord. More specifically, the invention aims to
“provide improved features of design -and - ar-
rangement particularly well suited to the twist-
ing together of finé metallic wires into. relatively

tom creel sections A and related upper ﬂler sec-
tions B. "Since these sections are all duplicates,

it will obviously be necessary to describe only

" small’ diameter strands; which strands are in -

.turn twisted together to form a cord a.dapted to
be incorporated in the carcass of an automobile
. tire or ih a body of material to be used ‘for

belting. The invention aims to provide de-
tailed features of striucture, design, and ar-
rangement which will permit of certain varia-
~ tions. in the ‘twist characteristics of ‘both. the

.~ elemental strands and the final cord without

disturbing the ‘main operating parts of the ma-
. .chine. A further feature relates to the provision

" of an improved. creel supporting turntable v
20

" 'adapted to be held in a stationary position while
the machine is in operation, including means to

permit the operator to quickly and easily shift

_any given creel to a readily accessible position

10

- one of each in‘-detail. It'is to be noted that in
‘& gang machine of this sort there is a problem
“‘involved In-the loading and removing of the
supply bobbins, and special means are provided
-to facilitate such loading or unloading.

The machine comprises duplicate upright end
frames suchasshown at 10. : These are connected
at the bottom by beam-like . frame ‘members

12, at the central portion:by intermediate frame

15

to facilitate the installing of full wire supply -

“'bobbins to the creel or ‘the ‘removal of empty
bobbins when their supply becomes depleted.
‘ The inventon will be fully apparent from

‘the following detailed disclosure when read in

25

. conpection with the accompanying drawings, .

and will be defined with particularity in accord-

30

ance with the requirements of the patent sta.tutes )

in the appended claims.

In the drawings: ;

Figure 1 is a sectional elevatmn of a ‘machine
exemplifying the present invention. i

Figure 2 is a skeleton detail illustrating. the
. main drive elements shown in Figure 1 and
omitting the creel and flier structures respec-
tively so as to show more clearly the change
speed driving connections constituting an im-
. portant component of the claimed invention.

Pigure 3 is a horizontal section on line III—III
of Figure 1.
. Pigure 4 is an enlarge
. creel section of the mach

Figure 5 is a fragmentary detail of parts
shown in Figure 4.

Figure 6 is an enlarged vertical longitudinal
section illustrating the upper flier section of the
machine and its driving connection with a main

detail. iliustrating the

drive shaft and an upper speed change counter-

shaft connected thereto.

members I4, and at the top by top {frame mem-
bers 16. 'I'he bottom frame members 12 are -
brldged by a transverse member i8. The inter-
mediate members (4 are bridged by & trans-
verse member 20. The members described con-

~ stitute the main supporting structure for a plu-
,rality of creel sections A and filer sections B

in ‘a ‘manner which will be readily understood
from exam!nation of the drawings. - :
A main drive motor 22 is supported on a bese

" 24 whose position may be adjusted by a screw

28 carrying suitable lock nuts. - The motor shaft
carries a pulley 28 which is connected by g belt
30 to a drive pulley 32 secured to a main drive

“shaft 34 journalled in suitable bearings carried
“ by the frame structure. -

‘The main drive shaft 34 ‘carries a sprocket

‘wheel 38 which is cannected by chain 38 to a-

sprocket wheel 40 secured to a bettom counter-
shaft 42 journaled in suitable bearings carried

. by the end frames 10. A change gear 44 is de-

35

tachably secured to one end of the bottom coun-
tershaft 42. Change gear 44 meshes with =

. similar change gear 46 which is detachably se-

cured to one end of & bottom speed change shaft

" 48 journalled in suitable bearings carried by the

“©

‘end. frames 10. The shaft 48 carries a bevel"
drive pinion 80 which meshes with a ‘bevel gear

- 52 rotatable on a vertical axis and supported

46 -

by a suitable bearing as shown. The bevel gear

82 has secured thereto a spur gear B84 which

meshes with and drives a creel drive gear 56..

A plurality of duplicdate cireels C are rotatably
supported by a turntable 58, In the embodiment

‘of the invention illustrated, each turntable 88

supports seven creels of identlcal construction as

__.shown. ' It is understood, however, that a grester

)

Referring in detail to the drawmgs, the ma-

chine embodying the present invention is a gang
~ machine employm__g a. plurality of identical bot-

or less number may be used, depending upon the

" characteristics of the cord to be formed.  For
.the purpose of. illustration I have chosen to show
‘& .creel arrangement for producing what is known

to those skilled in the art as 7 x 8 cord, which
means that the ultimate cord produced consti-
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tutes seven strands S each composed of three
wire elements W twisted together. While three
elemental wires are used in the description, it
will be understood that either more or less can
be employed if desired by making obvious modi-
fications in the creel arrangement. Since the
creels are all of identical construction, a detailed
description of one will suffice for all.

Each creel includes & bottom disk 80 and a
top disk 62, the same being connected by upright

spacer rods 84. Each bottom disk 60 carries a .

trunnion stud 66 which is mounted in a ball bear-
ing 68 carried by the bottom member 58 of the

turntable. Each top disk 62 carries a hollow
trunnion 10 journalled in a suitable bearing 12

formed in the top member T4 of the turntable.

The turntable members 58 and 74 are pinned or
otherwise secured to a vertical shaft 16 which-is
rotatably supported in a bearing 18 carried by
the bottom frame member §2. The turntable is
provided on its under surface with an annular
series of ratchet teeth 80 which are adapted to
coact  with the toothed end of a-pawl 82 which
is pivoted .at 84 to a suitable fixed bracket 86.
Normally: the fixed -bracket 86 prevents rotation
of the turntable. However, the operator can at
will-#nove the pawl 82 so as to disconnect the im-
posizive locking engagement between it and teeth
80 so as to permit any given one of the seven

creels to be turned to a position where easy ac-.

cess. can be had thereto. This arrangement
greatly facilitates the loading  and unloading of
bobbins 88 which are carried by respective bearing
studs 90 secured to the upright rods of the creel.
In the embodiment of the invention shown there
are three bobbins 88 carried by each creel and the
rods 64 are spaced 120° apart, as viewed in plan,
‘Therefore the axes.of rotation of the three
bins 88 will be disposed on 120° centers.. Each
bobbin is free to rotate on.its respective bearing
‘stud and.is normally restrained from endwise
movement by a quickly detachable collar 92. A
- suitable tension brake 94 serves to control the
rate of payoff of eleméntal strand wire W. '
~The turntable mounting for the creels described
is of particular advantage in a gang-type ma-
chine such as illustrated, sirice obviously where
several creels are circularly arranged, many of
_them would normally be inaccessible for the pur-
:pose of replenishing the wire supply bobbins.
With the described arrangement, the operator
can easily and quickly release the impositive lock

provided by
so as to bring any of the many creels into an
accessible loading or umloading position at the
front of the gang machine. This avoids the dan-
gerous prior practice of operators’ inserting their
hands and arms between the units, some of which
may be rotating, ‘Thus this phase of the inven-
tion contributes materially to the safety of the
operators. v

Each creel trunnion stud 66 has keyed or oth-
erwise secured thereto a pinion 98 which meshes
with the main creel drive gear 56,  As thus ar-
ranged, it is apparent that power. transmitted
from the main shaft 34 will rotate all the creels
carried by the turntable in the same directicn.

In the.-manufacture of cord suitable for use
in automobile carcasses or in belting, I may, for
example, use steel strand wire W of approxi-
mately .0059 inch diameter. . The three elemental
strand wires W from the three bobbins of each
creel are led through suitable guide eyes 88 sup-
ported by the creel structure and then through a
wire guide 100 located in the region of the upper

bob-,

15

20

25
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The three ele-
mental strand wires then pass through the hollow
trunnion 70 and through a strand closing die 102
carried by a support 104 secured to the upper

axis of rotation of the creel.

member 14 of the turntable. As the respective
creels rotate, the three elemental wires W fed
from the three bobbins are twisted into the form
of a three-wire strand S. ' The seven strands thus
formed pass through the seven apertures 108 of
the strand guide member 108 which is adjustably
secured near the upper extremity of the vertical
shaft 16. The strand guide 108 is provided with
an aperture to receive a rod (13 which may be
adjusted to different elevations by manipulation
of a clamp screw |12 so as to vary the relative po-
sition between the strand guide 108 and a strand
spacer plate 114" having the seven openings
through which the respective seven strands from
the seven creels are led. Usually six of the
strands ‘will be circularly spaced equal distances
apart and the severith strand will be located at
the center of the circle defined by the other six.
. A fiier is provided for twisting together the
seven strands delivered by each creel. 'Thus a
cord is produced from each group ‘of the seven
strands.  This flier Is preferably driven from the
same main shaft which drives the creels and in
accordance with one aspect of ‘the invention,

__change gearing is incorporated in the ‘train of

30

~ having differing twist or lay characteristics.

40.

B
-t

driving connections between the main drive and
the flier and also between take-up drums to be
presently described, and the flier, * Such an ar-
rangement is considered very advantageous since
it provides a relatively simple means whereby ad-
justments may be made in a given machine so
as to'adapt the same to produce a varlety of cords
In
other words, provision is made so that by chang-
ing. the ratio of the gears 44 and 46 and also
changing the ratio of the gear drive between the
main shaft 34 and the flier drive to be presently
described, coordinated variations may be made
in the twist imparted to the elemental wires W
of the strands S and in the lay of the final cord

3 product P. To these ends the main shaft 34 is

provided with a quickly detachable change gear

116 which is adapted to be meshed with a quickly

detachable change gear |18 mounted on the end

of a top speed change counter shaft 120 mounted

the pawl 82 and rotate the turntable .

in suitable bearings carried by the end frames
10. Said top speed change shaft 120 has keyed
or otherwise secured thereto a bevel drive pinion
122 which meshes with a bevel gear 124 mounted
to rotate about a vertical axis. The bevel gear
124 is keyed or otherwise secured to the hub 126
of a spur gear 128 which meshes with and drives
a take-up gear 130, The gear 130 is mounted
to rotate about the axis of rotation of the flier
B and is so arranged that it can move relatively

go- to the flier. This take-up gear 130 is keyed to

65

‘the hub of a hub gear 132 freely mounted on

a hub extension (34 of the fiier base plate 136.
The gear 132 meshes with two identical gears 138
which are secured to grooved take-up drums 140,
each gear (38 having an upwardly extending
sleeve portion 142 to which each respective take-

. up drum 140 is pinned. Fitted within each sleeve

70

78

extension 142 there is a shaft extension {44 of
a respective spool drive gear 146, The spool drive
gears in turn mesh with a gear 148 secured to
a disk member (50 carrying a facing of friction
material 152 for coaction with a flier spool disk
154, The disk 164 carries s plurality of dowels
156 which make a detachable connection with
apertures 158 formed in the flange {60 of a take-

N |
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up spool 162 which is adapted to’ accumulate the - . tion is provided ‘between the -take-up spool and -

cord P formed by the’ twistmg together of the'

. several strands S.
-Rotary motion is transmxtted to-the ﬂier from

the main shaft 34 through a bevel ‘pinion 184

j,secured thereto which meshes with the bevel gear

166, keyed or otherwise secured to the hub of a =

‘flier-drive gear 168 which-meshes’ ‘with and drives

a flier gear (10 which is keyed or gtherwise secured
‘to-the hub extension 134 of the flier. ‘By reason

of the fact that the creel section and the flier sec-
tion are driven from a .common main "shaft
~ through.a countershaft which is in turn con-

nected through the change gearing. described re-
‘spectively with. the creel drive and the flier-and

take-up drives, it is apparent that’ the speed-
" ratios of the. parts can be adjusted so as to pro- .

" duce a variety of cords having differing predeter-
mined charactenstlcs with respect to the. twist

imparted to the elemental strand wires W and

.the lay imparted to the strands S in the cord P
finally produced. . .

‘The. machine descnbed for example is con-
structed to make what is known to those skilled

“in_the art, as regular lay cord, which means a-

"cord having elemental strand wires W and strands
S all of opposite lay.. That is to say, if ‘the.wires
W are twisted in a left- hand lay, the strands S
of the cord will be of nght-hand lay;. or alter-
natively, if the strand wires. W..are twisted to
right-hand- lay the. strands s of the cord will

. be twisted. in a left-hand: lay. .

. 'The machine 1llustrated and descrxbed

C adapted to be driven at appropnate speeds 1o pro-’, )
.duce 7 x 3 wire cords having either 21,3 0or 315"
- twists per inch.to the cord. When.a-cord havinhg .

: three: tw15ts per inch is: being: made, the: flier B
will be caused to revolve at. about 730 R. P.-M.

" and each creel A in the lower section of the ma- ‘
chine will revolve at about 830 R..P.. M. Inorder’

... Yo. vary the number -of ;twists per-inch.of -the
strands-S in the’ finished . cord. product P; the

. gear: ratios.of the- change .gears- 44—46 and .

116—118 will"be varied. - For’example;:in. order,' 45

- 10 make cord having 2% twists per inch; the: ratio
.~'of the number. of teeth in the gears 116.and. II8
~will be in the the proportion of 46 to:53.-

. changing this ratio to 57 to 64,-the cord lay of
. the strands S can’ be“*changed to  three-twists
. perinch. Ortosecure acord in which the strands

S have a ldy of 3% twists per inch, this ratio

can be changed to 47 to 42 by the utilization: of

.change gears having. appropriate numbers of
- teeth and pitch diameters.
" yariation in’the number of twists per. inch-im-
- parted to the elemental ‘wires W can. be effected
by making appropnate c¢hanges in ‘the ratios-of

" the change gears 44 and 46 through which.the .
“.geveral” creels are driven.: “Since.the-creels: and,
““the flier receive their drive: from; the same miain

“shaft-34; -it will ‘be- ‘manifest ‘that -the..desired
"Vcoordmation between' the twist’ dimparted: to-the
elemental wires Wand lay: imparted to thestrands

“{"S'can be secured at the will of the operator.- ‘The:

- angle of the lay imparted ‘to’the ‘strands in-the’
final cord product, it will be’ appreciated ‘is"de-

pendent somewhat upon ‘the relatlonship between
" the rotary ‘speedof the flier and the rate at: which -

the final cord product is advanced by the take<
-~ up.. The cord feed or: longrtudinal advance . or

“take-up is determined by ‘the’ size and_ rate of ~

" rotation of the take-up drums 140.
The finished cord product is accumitiated on a
take-up spool 162, A frictional:driving: connec-

In a similar manner,

3

the gear 148 so“as to permit-a certain amount of
~relative slip necessitated by the fact that the rota-
*"‘tive speed of‘the spool must change -as the diam-
§ ‘eter ‘of ‘the. convolutions accumulating thereon
1ncrease g ‘

. A plurality of’ strands S converge from the

.- strand spacer plate | 14 toward the axis of rotation
of the flier, and then pass -into engagement with -
compressor - dies 112 mounted ‘in oppositely in-
clined  guide-apertures formed-in the lower. ex-
tremity of the hollow flier stud 174, ‘This stud is
- provided with a threaded portion to which is ad-
justably ‘secured & nut 176 which bears against a
spring 178, the opposite end of which coacts with
a-head 180 which serves to yieldingly press the
compressor dies 1712 ‘into operative: relationship

“‘with the strands S:coming from the several creels.
These strands are directed to the compressor dies

20 by a suitable guide collet 182 secured to the lower
-extremity of the flier stud 174. As the flier ro- -

* tates on its vertical axis, the six outer strands S
in the example given will: be:twisted around the

" center longitudinal strand 50-gs to produce cord

25 of the desired lay characteristics.. The thus twist-
-ed cord-is passed around & grooved guide sheave
184 from whence it:is trained. around ‘the several

- grooves of.the take<up drums: I40 The ¢ord; then
‘passes around a guide pulley 186° secured to-the
.30 mid-plate 188 of the fiier, - From this guide pulley
‘186 the cord passes over-a grooved guide sheave -
190 carried by & traverse'head 192 whichiis adapt-
“"ed to be moved up and ‘down by traversing: mecha-
nism indicated generally at 194 of knowncon-
88 striiction and forming'no:part of: the presept in~’
‘vention.- Suffice ‘it to say ‘that this: traversing
mechanism is adapted t be perated by a pinion

10

15

’carrymg a’pin whee
thereto ‘the traverse.
such’as’ “that-shownin prior’ Brownell patents
‘ Nos. 624,184 or 689 186,01 ‘any. other :suitable
known tybe of mechanism ‘may: ‘be’ employed.

40

be uiiiformly” dlstributed asit lS be g,w ind-cn” -
the take-up’spool*162:- = "
“722 > Although-in“the foregomg deta :
.+ have quite specifically described: an exact'combi-
- nation-of coacting’ instrumentallties ‘which an ac-
50’ tual reduction-to practice has-shown tobe. highly
" desirable; it is not to be construed that T'am lim-
~ “ited thereto since various'modifications and ‘sub-
* stitutions of ‘mechanical equivalents may - be re-
sorted to by those skilled:in the art without de-
55‘»parture from the mvention as deﬁned m the
. ,'appended claims... - ;
Iclaim: =~ - : . ‘
-1, A'machine of: the class described comprising
in combination: a Tower section including a plu-
60 vrahty of rotary ‘creels “for: twisting wires' into
" strands, an’upper -section including-a flier for .
“*twisting the strands into a: cord; said flier carry-
- ing-take-up-drums: for pullmg the strands from
:: the lower section, s common POWEr drive for the
65 “creels and flier'and respective speed ‘change means

“: jfterposed- between the ' power -driveand-said .. '

. “greels ‘and flier for vVarying the réspective rotative
: speeds of all ef 'said rotary créels as:a group, said
. upper -sectiofi; and ‘sdid take-up-driins: whereby
the respectlve ‘twist of ‘the strands- and'the lay of
~the cord can be varied at will to producea variety
-of cords differing as to strand twist and cord lay
: charactenstics : : '
2: -A machine of the character descrlbed com-
prismg in‘combination a plurality of rotary creels

70

76

“which, is capablé of causing the’ completed cord to .
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for twisting wires into strands, a rotary flier for
twisting strands received from the creels into a
_cord, take-up drums mounted on the flier effective
. to withdraw s plurality of strands from the creel
section, the flier carrying a spool for receiving the
cord produced by twisting together the strands
. drawn off from the creels, a common power drive
- .for said creels, said flier and said take-up drums
- and speed change mechanisms interposed between
the common power drive and said creels and said
flier so as to permit of selective variation of the
relative rotating speeds of all of said creels as &
group. and flier, whereby the respective twists of
the elemental strands produced by the creels and
_ the lay of the strands of the ultimate cord twisted
together by the flier can be varied at the will of
the operator so as.to produce a variety. of cord
products differing as to strand. twist and cord
lay characteristics.

3. A machine of the character described com-
prising in combination a ‘lower normally station-
ary: turntable carrying:a plurality -of rotatably
mounted creels each rotatably supporting a plu-
rality of wire supply bobbins, a driving element
common to the several creels for rotating them in
uniformity so as to twist the wire led off from said
bobbins into a plurality of respective strands, a

- fixed element having a plurality of guide openings
therein through which the strands from the sev-
eral creels converge, & rotatably. mounted fijer
carrying compressor dies and take-up drums and

- & spool for accumulating the cord produced, a
power drive common to said creels and said filer,
and respective motion-transmitting connections
between the power drive, said common creel driv-~
ing element and said flier including change gear-
ing, whereby. the degree of twist ithparted to the

. wires constituting said strands by said creels can
be selectively varied as a group at will by the
operator; and likewise the lay of the strands im-

. parted by rotation of the flier can also be selec-

tively varied by the operator.
‘4. A machine of the class described, comprising

tively connected with and driven from said lower
speed change shaft, each creel carrying a plural-
ity of bobbins of strand wire, a fifer carrying
take-up drums and a take-up spool, an upper

. speed.change shaft connected by cha.nge gearing

* with said main shaft and respective means driven

10

by the main shaft and the upper speed change
shaft for driving said flier and said take-up
drums, a friction plate having & driving connec-
tion with said take-up drums, and means for
transmitting motion from the friction plate to

‘ said take up spool.

15

6. A machine of the class described, compris-

ing in combination a power-driven main shaft, a

lower countershaft driven thereby, a lower speed

) change shaft connected to said countershaft by

' -change gearing, a plurality of creels all opera-

tively connected with and driven from said lower

“speed change shaft, each creel carrying a plu-

rality of bobbins of strand wire, a flier carrying
take-up drums and a take-up spool, an upper

" speed change shaft connected by change gearing

with said main shaft and respective means driven
by. the main’ shaft and' the upper ‘speed  change

~shaft~for driving said flier and said take-up

drums, a‘friction plate having a driving connec-

‘tion with sald take-up drums, a disk driven by

said friction plate, and dowels in said disk de-
tachably engaging holes in the take-up spool.

7. A machine of the class described; compris-
ing a fixed frame member, a normally stationary
turntable rotatably mounted on said frame mem-
ber, a plurality of spaced creels, each rotatably

- supported by the turntable and each carrying a

plurality of strand wire supply bobbins, and
means impositively locking the turntable against
rotary movement yet adapted to permit selected

" _creels to be brought at will to & position to facil-
tate the mounting or dismounting of sald supply

m combination & normally stationary rotatably ' -

mounted turntable, means for releasably holding
the turntable in any one of a plurality of desired .
positions, a plurality of creels each rotatably sup- -

. ported by said. turntable, each creel carrying a
plurality of wire supply bobbins, a driving ele-
ment common to all of said creels for rotating
them in unison, a respective strand closing die
aligned with the axis of rotation of each creel and
through which the wires from the bobbins are
" adapted to pass, a strand guide having a plurality
. of apertures through which the strands from the

several creels converge, a flier having, take-up

drums for pulling the strands through said guide,
. said flier carrying a rotating spool for accumulat-

bobbins.

8. A machine of the class described: compris-

ing a turntable rotatabie about an upright axie, a
plurality: of creels rotatably supported: by the
turntable and each carrying a plurality of strand

‘wire supply bobbins and turntable locking means

comprising ‘an annular series. of teeth on the

" ‘turntable and a pivoted pawl normally engaging
- the teeth s0 as to prevent rotation of the tum-
- table but adapted to be rocked so as to facilitate
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ing the cord product resuiting from the twisting

~* together of said strands, a power drive, respec-

tive transmission :devices.  operably connected
therewith and with the several creels, the flier,
and the take-up drums, said tnnsmiasion devices

including change gearing whereby variations in- ‘

‘the relative speeds-of rotation of ali of the creels
as & group and the flier can be effected 50 as to

- produce a ‘variety of cords differing as to twist -

characteristics of the wires forming the compo-
nent strands and as to the lay of the strands in
the finighed cord. :

5. A machine of the class described comprixing
in combination & power-driven main shaft, a
lower countershaft driven thereby, a lower speed
- change shatt connected ‘to said countershaft by
. change gearing, a plurality of creels all opera-

. turning the table to bring the creels into positions

to: facilitate loading or unloading wire supply
bobbins at a location to suit the operatot’a con-
venience. -

9. A machine of the class described, compru-
ing a main shaft, a lower countershaft driven
thereby, a lower speed change shaft, respective
change gears detachably secured to said lower
shafts, screelgesrdriven!romsaidmunlhdt.l

_plurality of creels all driven. by said creel gear,

saidcreelseachcarryingaplurmtyo(bobum

for supplying strand wire, a turntable rotatably

supporting said creels, a flier and bearings for ro-
tatably supporting: it in axial alignment with the
axis of rotation of said turntable, -respective
means for guiding strand wire from the. bobbins

.ofthenverucreehtothenialrenonoltho

fiier; theﬂierhavincanuialstudjmmnnedh
nidheaﬂncs,nidstndhavm(mmdm

“.wgytherun means for guiding the strands from
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thecreelstomdaxmmem take-up

.. drums rotatably supported by. the filer, each

drum having olowernndmupperze‘rrohtiu
therewith, a sleeve gear journaled on the hub of

-the flier and meshinz with the lower of said take-

up drum gears. a drive plate rotatable relative to
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the flier and carrying a gear which meshes with
the upper take-up drum gear, a spool drive disk
rotatable relative to drive said plate, a take-up
spool operatively connected with said drive disk,

a hub gear secured to the flier, a drive gear mesh-"

ing with said hub gear and carrying a bevel pin-
ion, a bevel gear secured to the top speed change
countershaft and meshing with said bevel pinion,
respective upper change gears detachably secured
to said main shaft and said top change speed
shaff, another bevel gear secured to the main
shaft and meshing with a bevel gear secured
to the flier drive gear, and a driven gear secured
to the flier and meshing with said flier drive gear.

10, A machine of the class described, compris-
ing in combination, a main shaft, a lower coun-
tershaft driven thereby, a lower speed change
shaft connected to said countershaft by respec-

tive change gears detachably secured to said low-

er shafts, & plurality of creels all driven by a com-
mon gear which is driven by said main shaft

through said lower countershaft and lower.speed,

change shaft, said creels each carrying a plurality
of bobbins of strand wire, a normally stationary

turntable supporting said creels for rotation.

about respective vertical axes, the axis of rota-
tion of each creel being located an equal distance
from the axis of rotation of said turntable; & fiier
rotatable on g vertical axis aligned with the axis

of rotation of said turntable, respective means -
for guiding strand wire from the bobbins of the
several creels to the axial region of said flier, the
flier having a vertically disposed trunnion stud
formed with an axial passageway therein, means
for guiding the strands from the creels to said
axial passageway, yielding compressor dies sup-

" ported by said trunnion stud, grooved take-up
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“drums rotatably supported by the flier, each hav-
Jing lower and upper gears rotating therewith, a

sleeve gear journalled on the hub of the flier and
meshing with the lower of said take-up drum
gears, a friction plate rotatable relative to the
flier and carrying a gear which meshes with the’
upper take-up drum gears, a spool drive disk ro-
tatable relative to said friction plate and jour-
nalled thereon, a cord take-up spool having a de-
tachable connection with said drive disk, & drive
gear meshing with said hub gear and carrying a
bevel pinion meshing with a bevel gear secured to

_a top speed change countershaft, respective up-

per change gears detachably secured to sald main
shaft and said top change speed shaft, another .
bevel gear secured to the main shaft meshing -
with & similar bevel gear secured to a flier drive
gear which in turn meshes with a flier gear se-
cured to and moving with the flier, and bearings
rotatably supporting the flier. ‘ )

- CARL R. BROWNELL,




