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APPARATUS FOR AND METHOD OF
CABLING THREADS

Henry C. Uhlig, Clifton, N. J., assignor, by mesne
assignments, to Howe Twister Corporation,
Jersey City, N. J., a corporation of New Jersey

Original application November 10, 1948, Serial

No. 59,392. Divided and this application No-
vember 15, 1949, Serial No. 127,380

13 Claims.
1

This invention relates to apparatus for cabling
elongated, flexible materials, such as threads, to
form cords, to apparatus including such cabling
device as an element thereof for forming cords
from yarns in one continuous operation, and to a
method of forming cords by continuously twist-
ing yarns and then cabling together the threads
thus formed to form cords.

This application is a division of application
Serial No. 59,392, filed November 10, 1948, hy
Bogdanffy, Mitchell and Uhlig, and bearing tha
same title as the instant application.

The invention has among its objects the pro-
vision of an improved eabling spindle of the type
creating and maintaining a balloon in the mate-
rial leading thereto, the spindle being of such
construction that the material entering and pass-
ing through it is under complete control both in
the balloon leading to the cabling spindle and in
the portion of its travel in which it is wound.

The invention has as a further object the pro-
vision of a novel combination of a cabling device,
of the type above indicated, with yarn twisting
spindles of the type creating and maintaining
balloons in which the rate of withdrawal of
yarn from the latter spindles is governed by the
cabling spindle, the exacthess of control of the
material in the cabling spindle creating a desired
balance of tensional forces in the material
throughout the system.

Yet anocther object of the invention lies in the
provision of a method of forming cord from yarns
in one continuous opsration with the material
traveling continuously, wherein the forces acting
on the material throughout the various opera-
tions are governed primarily during the cabling
operation, whereby predetermined desired ten-
sion conditions throughout all the operations,
including the yarn twisting, the ecabling of the
resulting threads, and the reeling of the resulting
cord, are attained.

These and further objects of the invention will
be more readily apparent in the following de-
scriptions of preferred embodiments of the ap-
paratus and the method of the invention.

In the drawings appended hereto and forming
a part of the specification:

Figure 1 is a fragmentary, somewhat sche-
matic, view of the general combination of ap-
paratus of the first described embodiment of the
invention, such embodiment employing a re-
tarded thread gathering capstan, the view being
taken in elevation from a plane parallel to the
axes of the yarn twisting and thread cabling

spindles;
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Figure 2 is a fragmentary view in end eleva-
tion of the thread gathering capstan and its re-
tarding mechanism employed in such first em-
bodiment;

Figure 3 is a fragmentary view in end eleva-
tion of a second embodiment of the apparatus of
the invention employing a driven thread gather-
ing and forwarding capstan;

Figure 4 is a view in axial section through the
cabling spindle of the invention, such spindle
being employed in both embodiments of the gen-
eral combination of apparatus in accordance with
the invention, and

Figure 5 is a fragmentary view in plan of the
cabling spindle shown in Figure 4.

The combination of yarn twisting spindles of
the type creating and maintaining balloons in the
delivered thread with a cabling spindle of the
type creating and maintaining & balloon in the
gathered cords delivered thereto is disclosed and
claimed in my Patent No. 2,437,837, issued No-
vember 15, 1949, and entitled “Method of and Ap-
paratus for Twisting Yarn.” The apparatus and
method of the present invention represent im-
provements in the general combination, the
cabling spindle, and the method of forming cords
of my said patent, in that the present invention
permits closer control of the cord at the cabling
spindle and separates the control of the cabling
spindle balloon from the control of the reeling
tension. The present invention not only .im.
proves the operation of the cabling spindle itself,
but also improves the operation of the combina-
tion of elements of the apparatus as a whole, since
control of the yarns delivered from the yarn
twisting spindles is exercised by the cabling
spindle, wholly in the first described embodiment,
and partially in the second.

The general combination of apparatus dis-
closed, that is, the yarn twisting spindles in com-
bination with the cabling spindle to which they
deliver the threads which they produce, is capable
of use to advantage, as will be explained, in the
formation of cords formed from g plurality of
yarns in one continuous operation in which the
yarns, threads, and resulting cord travel continu-
ously. Such cords are useful, for example, as the
reinforcing elements in V belts and in automo-
bile tires, rayon being a typical material for
forming the cords for such latter use. It is to be
understood that the apparatus and method of
the invention may be employed in making cords
from yarns composed of various fibers including
the synthetic continuous filaments such as those
of rayon or nylon, and also yarns made of natural
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fibers such as cotton. The method and appara-
tus of the invention may also be used advantage-
ously in forming cords from fine wire. Thus the
words “yarn,” “thread” and “cord,” as used in
the present.specification-and claims,aresbroadly. 5
construed “to -include the above materials, -al-
though the invention will be particularly de-
scribed in its first embodiment with the twisting >
of rayon yarn, and in its second.embodiment..
with the twisting of yarn made of cotton fibers;-1y-
to form cords.

1t is also to be understoodsthgt:thd invention..:
includes the novel cabling spindlé per-sey as-well
as the combination of it with ‘thé yarn: twisting

spindles and other attendant.mechanisms.. The: j5,,

cabling spindle of the invention-obviously:may be«
used to advantage in cabling and reeling threads:
from other sources than those of the yarn twist-
ing spindles of the general combination.

In the drawings, as above explained, Figures 1 2o
and 2 show-the: general:combination of the.ap=.
paratus:in the embodiment:thereofradapted. for:
the formation-of: cords: fromuyarnstefsynthetici:
fibers such as rayon. In Figure 3 there isshownu
a second embodiment of the.general combination: o5
which s particulatly. useful:insthe treatment.of:.
yarns formed. of.cotton and thelike:c. Thecabling: o
spindle, shown generally-in:Figures:i and:3 and.*
more specifically. insFigures: 4 andi5,ds substan-.
tially the same as.that.shown and «described:dn -gg
both embodiments:.of. the:general: combinatiom.«

Considering. first : the: :general rcombination.-of::
the first embodiment, there is shown inFigure'l :

a first yarn twisting:spindle:2 and.a second-yarn:
twisting spindle 4, there being .a ecabling spindle-§ 33
positioned-equidistant: therebetween,sthe axes:of

all such spindles lying.in.the same-:plane. - The «
spindles.are supported in a :frame of which ‘onlyiv
fragments.are. shown,: the.direct support: for:the.-
spindles. being. the horizontal:rod:. 8 iwhichvex=: 4y
tends longitudinally.:of the frame: Secured-to::
rod § is.the.supporting .member:{8: foispindle 2,
the supporting member 12i for spindle 4, ‘and:¢he:»
supporting member: 1 4: for. spindle:6.::. Also sus~:-
pended on .rod.:8 ds:the.supporting imember:(8.>
from which the:electricimotor:{6iis hung.: Mbtor. 45
{6 has.on:its: driving.shafi:the: pullex 2&which :
is connected: to thé driving pulley227ofspindle. 2,
the driving pulley 24:0f:spindle-§,-and:the driving -
pulley.28: ofuspindle:§ by meanss of the-belt 3%
such belt being supported:at its:end:remote from: 50
the motor. by means.of the Jddler=pulley 2§ de~-» .
pending from supporting member:33: v Belt82:has::-
the two runs.thereof on . the:opposite-sides=of->
pulleys 22. and. 24,-and-has:both:runs:en the rear-
side of . pulley. 26; as:shown .in Figure'3,iso that: 98
spindles.2 and. 4 are driven:in the same-direction::
and spindle € in the opposite :direction;:all:in -
timed relation. to .each other::

Spindles 2 and 4 are generally.shown as-being-~
of the type shown:in Figure:1 of the application:- 0
of Agresti et.al., Serial No:;52;994, filed-October6,-
1948, .now Patent:No.- 2,492,778 entitled- “Ydarn
Twisting.. Apparatus and-Method.,” I dsi{obe+
understocd, however, that:othertwisting:spindlés; -
although preferably-of the:2 for .typey which : 8
create and maintain (balloons :insthe: delivered-:
material, may.be:substituted-in the general:com=+~
bination .of .the:apparatus:for-thosesshown-at 2
and 4. 7

Spindle 2 includes:the cake or-package 34 of °
rayon . yarn supported rom:package. .support 36,
member ‘36 being floatingly mounted ‘on:the.
driven shaft of :the spindle:so.asto.be:maintained -

substantially.in. one:angular: position:.: . Yarn 44, 75

which is of the “flat yarn” type, that is, it has
a rectangular cross section with the width mate-
rially exceeding the thickness, is fed from the
package 34 through the yarn tensioning and twist
barrier: device, "generally :desighated 38 lwhence
it issues inty theé driven twistinig guide 406*on the
driven shaft 4{ of the spindle. The first twisted
varn then passes downwardly through an axial
passage: (not. shown) in shaft 41, and thence out-

swardly.through a radial passage, not shown, in

dise 42, the disc being keyed for rotation with
shaft:4 ¥ .. Yarn issuing from the passage in disc
42 passes -upwardly to the guiding eye 48 posi-
tioned-axially of 4nd dbove the spindle, as shown.
The.yarn so.treated oy spindle 2 is given a first
twist-in that portion of its travel below device 38
and:above’the «twisting guide 46 and a second
twist in that portion of its travel from the outer
end-of the-passage in disc 42 to the guiding eye 48.
By reason of the high speed of rotation of the disc
42 the:thread -issuing:therefrom; designated-56;-
is thrown into a balloon:£5:about the spindle:.:.
Spindle 4 has parts similar to: those of spindle:«
2 and..the: yarn :treated-thereby:is subjected do «
the same steps. = The balloon in the.thread: §8:«
issuing:from:the-spindle.and in: the:zone between::
twisting dise: 52 of ‘spindle 4 and-eye &8 axially .-
thereabove is designated:54.~ When:pulleys22:+
and 24 areof the saine diameler, . when the.yarns:

‘at the two spindles:2 and:4 are substantiallyiden~: -

tical; and when the tensions.imposediipon::the::
yarns at each ofsthe spindies:are likewise:subsi-
stantially identical, threads: -58::and 58»will be

subjected to substantially- the same--tension :as::

‘they.. travel - upwardly:: beyond :.their: respective:~

guiding eyes.-

Threads- 58 and :58: aregathered; in -the:first:
described .embodiment -of - the -apparatus, ‘by the::
gathering capstan-68; ‘which is: positioned-abover:
and substantially equidistant from the upper.ends::
of the balloons created:-and maintained by:each"
cf the yarn twisting spindles:: Beeause;:as:it will::
later::appear, when . the-apparatus:is treating -
materials such as rayon: thetension in theballoon
of the cord entering the cabling spindle exceedsi:
the sum. of-the tensions:in:the threads issuing.s
from: - the «yarn - twisting: spindles, . the: thread::
gathering capstan.68:is retarded. . .Inthis.em=:-
bodiment, . capstan. 88;: more: clearly :shown~in.:
Figure 2, is mounted on the harizontal:ton: frame::
member: §2: through - the medium: of -the pillow-
block  64.: The capstan 1has: non=rotatably. at-:-
tached thereto a brake:drum 88 with which the :
brake. lever:§8-cooperates:: Lever: 6&:is:pivotally
connected to frame member: §2: by thepivot pin -
18, the brake.drumengaging .partionof the:lever:
being:maintained im.contact with. thre:brake-dram::
by means-of an adjustable brake:lever-operating.
mechanism.~ Such:mechanizsm:includes: the sup= -
port .74’ which may conveniently be:a partrofothe .
machine frame, a rod 75 having a threaded upper::
end which extends:through:.a hole inmember:14,
a wing nut.78:screwed apon the upperiend ofrod -
16, and.a coil spring .72 connected-ic the:zouber::
end of the brakelever:88 and the bottom of-rodo
18, as.shown.” The: force with iwhich ‘thé- praké:
lever engages the brake -drim+and ‘thus- the:
amount.of retardation: of ‘¢apstan 68 may- readily"
be varied by adjusting the position of rod- 76 and

o thus:the tension on spring 12 by means-of nut 18::
" The braking':mechanismis‘adjusted so-that, under -

constant speed-conditions, the tension in:theé:hal='~
Ioon:in the.cord entering :the: cabling :spindlé:-
equals -the sum:of the tensiohs in:the-threads™
issuing from the spindles 2 and 4 and gathered: a4+
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the capstan plus the retardation upon such

threads imposed by capstan 60.

Threads 50 and 58, which are gathered at the

capstan 60 into generally parallel relationship,
are led around the capstan in that condition two
or three times and then are directed downwardly
through the guiding eye 82 which is positioned
axially above the cabling spindle 6. The gathered
and substantially parallel threads, as yet un-
twisted on each other, are designated 80 in that
portion of their travel above eye 82. From eye 82
the gathered threads are fed downwardly into a
radial passage in the driven twisting disc 92 at

the bottom of spindle 6. The gathered threads:
are given a first twist in the balloon 84 between -

eye 82 and disc 92, the thus first twisted cord be-
ing designated 128.

The structure of the cabling spindle 6 employed -

(=24

10

in both embodiments of the general combination -

of the apparatus will be more clearly understood
by a consideration of Figure 4. The spindle 6 in-
cludes the driven shaft 88 which is positioned, as
are the driven shafts of spindles 2 and 4, at a
small angle to the vertical as, for instance; 12°,
as indicated in Figure 3. Such angularity of posi-
tion of the spindle shafts has the function of

maintaining the bobbin supports of the yarn-

twisting spindles and the cord laying mechanism
supporting cage of the cabling spindle in substan-
tially one angular position. Shaft 86 is supported

at its lower end in bearings in the sleeve member :

88, such sleeve member being supported in the
member [§ previously described. Supported on
member 14, as shown, is a spindle encircling clos-
ure member 90, which confines the balloon 84
and prevents it from becoming entangled with
balloons 46 and 84 before the device has reached
steady operating condition.

The improved cabling spindle of the invention
is illustrated in that embodiment thereof pro-
viding means whereby the threads entering it and
bassing therethrough are given a 2 for 1 twist on
each other before they are reeled upon the bobbin
carried thereby. The improvement in the cabling
spindle of the invention resides in the provision
of means engaging the cord, in that portion of its
travel in the spindle from the entering end of
the radial passage in the twisting disc to the cord
laying device, for positively forwarding the cord,
such means being positively driven in synchronism
with the driven shaft of the spindle. As a result
of such consfruction, the power necessary for
pulling the cord inwardly from the bottom of its
balloon is supplied by the means at the spindle
positively engaging and forwarding the cord, the
slip driving connection such as a variable mag-
netic clutch, which is preferably employed be-
tween the driven shaft of the spindle and the
bobbin support, being relied upon only to impel
the cord from such last named means to the cord
laying device and to wind it upon the bobbin. As
a result of such construction the slip driving con-
nection no longer performs both the functions of
pulling the cord from the balloon and of reeling
it and thus more accurate control is possible of
both the cord balloon and of the reeling opera-
tion.

The structure of the preferred illustrative em-
bodiment of the cabling spindle shown in Figure
4 at the bottom portion thereof immediately above
sleeve 88, and also the traversing cord laying de-
vice of the spindle are substantially similar to
those described in the application of Agresti,
Serial No. 15,394, filed March 17, 1948, now Pat-
ent No. 2,534,495, and entitled “Constant Tension
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6

Elongated Material Handling Mechanism.” Itis ~

to be understood, however, that the improvement
in the cabling spindle of the invention may be
used to advantage in spindles having other types
of bobbin driving mechanisms and cord laying
devices. Such spindle includes the twisting dise
92 keyed on shaft 86 immediately above sleeve 88,
a cage supporting flange 94 floatingly mounted
on shaft 86, and an upwardly dished guard 96
non-rotatably affixed to the bottom of flange 94.
A weight 98 eccentrically secured to the bottom
of flange 94 maintains such flange and the cage
structure carried thereby in substantially one an-
gular position. The cage is formed by a plurality
of spaced upstanding rods 100, positioned around
the edge of flange 94 and parallel to shaft 86. A
ring {02 is secured to the tops of rods 108. Such
cage structure forms the support for the travers-.
ing cord laying mechanism and for the auxiliary
cord driving capstan presently to be described.

Connection between shaft 86 and the bobbin
support is effected by means of the magnetic slip
clutch generally designated 103. Such cluteh in-
cludes a rotor member 104 keyed to shaft 86, such
rotor member being made of magnetic material
such as soft iron, and having a depending skirt
106, the outer face of the skirt lying on the
frustum of a cone. The bobbin support consists
of a flange 168 and an upstanding central tubular
portion 118 koth made of non-magnetic material,
such bobbin support being floatingly mounted on
the upper end of shaft 86. The bobbin core 112,
in this instance, is eylindrical, such core having a
transverse bottom flange 114, the bobbin core also
being made of non-magnetic material. The bob-
bin core is slidingly received over portion 110 of
the bobbin support, the weight of the bobbin core
and of the cord 126 wound thereon being sus-
tained by the three non-magnetic pins 124 slid-
ingly mounted in flange {08. The bobbin core
is keyed for rotation with the bobbin support by
the driving connection generally designated (25.

The bottom ends of pins 124 rest upon the up-
per surface of the outer rotor member 116 of the
magnetic clutch. Member 116, which is a strong
permanent magnet, is provided with a plurality of
radially directed poles 118, the inner faces of
which lie on the frustum of a cone the elements
of which are parallel to those of the skirt i106.
The outer magnetic clutch member (1§ is sun-
ported from the outer edge of flange 168 through
the medium of the upper and lower non-magnetic
annular springs 120 and 122, respectively. As in-
creasing pressure is imposed upon pins 124 as a
consequence to the building up of cord upon the
bobbin core, magnetic clutch part {18 is depressed
and thus the air gap between parts {86 and 1§
is decreased. The angles of the cones on which
the confronting faces of parts 106 and {16 of the
clutch lie, and the characteristics of spring mem-
bers 120 and 122 are so chosen that the torque
transmitted through the magnetic clutch varies
substantially directly with the increase in weight
of the bobbin core and the material wound there-
on, whereby yarn is wound upon the bobbin under
a substantially constant tension, when the bobbin
core is cylindrical, regardless of the instantaneous
diameter of the reel on which it is wound.

The cord 128 is withdrawn from the balloon 84
of the cabling spindle through passage 130 in
twisting dise 92 from which it travels upwardly in
the axial passage {32 in the upper end of shaft
86. The cord in such latter portion of its travel
is designated 184. In the described embpodiment,
the means at the spindle positively engaging and
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forwarding:thercord; -generally *desigrated::d 38
takeszthe:rform-ofran-auxiliary: capstar:196:sups -
ported:at: thesupper-end:of -the cagestructure and -
positively. driven from-the:upper end.ofzshaft 86,
The::finally:-twisted -cord:~f38; : aftereremergence 5
fromusits :path .axially: of: shafti86;rand aftersitsr:
engagement by:the auxiliary capstan::i96; which =
will::be: more:particularly deseribes-hereafter;zis;
led: around: guide: sheave~{40 down:around.the =

further guide:sheave 142: torthezeord layingzand:~1o

guiding::sheave- 4 44 on :the:draversing cord-day=
ing:mechanism; generallyzdesignated 146: From :
sheave 144 the cord 138 is aid:upom:the:bobbin.:.

As:above indicated, the: traversing cord:laying::
device: 48 is.similarmto:that:shown and described 15
in the.Agresti-application. . Such device includes::
the- driven:double: wormoi 48; supported:-for rota=:~
tion:in:the upper: bearing; 450 at:thezupper-end:
of ‘the:cage:and:in the::lower: bearing 2152: .on
flange 94 Worm: 148 is rotated:intermittentlyin:2
timed: retation ;with the.rotation:of: the:bobhin:
support; -and.thusof -thesbobbin, by means dn=-
cluding:a :ratchet wheel : 154 keyed to. - worm: {48::
and: a singlelobe cam:15§ positioned:an the: lower::
edge of:flange :108; the: cam -cooperating: ;with :a 25
ratehet operating lever £not shownX:supported:ons:
flange 94; to rotate:ratchet:wheel 154::atceach::
passage of the cam lobe by:the ratehet:lever::.

The ..auxiliary: capstan ;device 186 ‘includes=a :
sleeve-member:{ 58; the:bottom -end. of: which:is: 30
reduced-in-diameter: -and:felescopes:withincthec:
needle bearing. 160 -positioned:rin:. o scounterborer:
in the:upper-end:iof :part. 1 10 0f:the bobbinssups
port. t. Sleeve: 1 58- furnishes:support. foithe auxs=:-
iliary. hollow driven.shaff: 162, such:shaft being. .35
supported -at.the:top inibearing 464:in:the:sleeves«
188-and. atthe bottom :inihearing:{66::. The:bot-:-
tom:-end of. the hollow: driven:shaft:d62+iis ensi.
larged at: 168,-the-lower.end of:such enlargement:.
having. on-the edges of its sidewallgislotscecoms: 40
plementary to theé projettions-on:the:sidewalls.of:
the male clutch -part: 178;-part: 119 being: affixed:..
on .the upper:end- 112 of:the:driven::shaft §6.7
Sleeve 158:and shaft 162 are-attached to the:sup-;-
porting plate 174 so-25:50 he removable:as a unit:,,
from. the spindle:with -the:plate.:. Plate: 4 T4rhasic™
an -overhanging:.rim: 176 ‘and an inwardly pro-:-
jecting. body::178 -of. such  dimensions :that the.:
body fits within ring 102 and: the rim-overlies:the
ring.. As shown in Figure 5, plate 474 has:three::
openings.186:around its-edge;: The leading outer::
edges 184:0f the plate.adjoining:the .openings.188::
are.tapered-in thickness so:that the plate:may:be:z
temporarily locked-in place:by positioning itzom:z.

the: ring 182 and ‘then turning: it :'co.unizerclc(:1<L=.Lr:-5 5

wise .(in Figure 5): so.that the edges:#84 frictions."" ~

ally: engage the .inwardly projecting: portionsiofs:
clips i82-affixed-toring 162.::.

Above -plate {14: shaft 152:is:provided: witha =
small pulley 185: . Spaced- from -shaft:-162; -850
more clearly indicated -in Figure-§, and journaled
in plate - 174 and the overarm -196;-attached tow
plate: 174, is:the-capstan shaft 188;: whichis:posis: -
tioned - parallel. to: shafts 86: and c162.:. A darge:”
pulley -192: is- keyed - on . shaft {88 ~betwesry:the 85
plate and: overarm.: Connection:between pulleysr:
186 -and . 192 is afforded:by belt {24;-sorthatathe =
capstan shaft is driven-at.reduced- speed:butdn::
synchronism -with shaft: 86.:. Shaft: 188 carries;:
keyed thereto at its upper end;’a capstan 198 7¢
having. a first; bottom step 198; and: a second;:top::~
step-200. . Cord traveling upward:through:tle::
axial passage. in the upper end:.of shaft:86:and .
through hollow shaft 162. passes over: the:guidei

8
step:198 of:the capstan.: The:cord passes:around::
such first step several timies; angd is:then:led to:r
the: dranster: sheave 204; -supported:on:-plate 4 14]’
from:rwhich: it: passeszto ‘the:second:step:280:0f-:
the: eapstan.::. After: passing: around: such:second.
step: nseverals;times;the .cord iis.:led: tox guide =
sheaves:{48:and 142; both supported: on plate {14
as shown;:and thénee:to the:sheave: 144: 6f thes
cord-laying device;-as:previously described.:.
Whan:the: apparatusds:used for. making: .cords:z
of materials such as-rayon;: theiprimary purpose.:
of the auxiliary-capstan. is:positively to engage::
the:cord to:furnish the:power necessary: to-witha -
draw-it: from-the.balloon of the:cabling:spindle::.
Tt also:functions:ias theé: governor:of: botizithe::
twistingand.cabling::operations, xsince: the: pg--
ripheral speed of the auxiliary capstan bears:a «
definite;predetermined; relation:to: thespeedsof
rotation:of; the. yarn:twisting: spindlescand:to:thé :
Speed-of rofation-oftheitwisting dise:of:-the twists -
ing. spindle:r. In:. a typical: auxiliary capstar:for «
use:with materials suchras rayon; the upper:step:u
200: of>the capstan (will;exceed ithie bottom step:~
198 thereof:7in. didmeteiz:by::one=zhalf :percent::.
Each-step:of-thé:capstan:is preferably.tapered: to: :
increase:incdiametersin :an:upward: «dirvectiolr; a 2.
typical-included angle:of: taper; in this example;:.
being:4°: - As.a vesultiofssuchiconstriuctiony: the:.
cordrds:very: firinly:grippedand is also slightly.:
stretehed;-thereby: giving.it.a substantiallyipers:. -
manent:lay.:.

The apparatus:of theufirst:described-embodi~ .~
ment. may,swith slight. modificationr,-be adapted::
for.:the :more::efficientforming:rof:icords: fromz.
yarns ofirmaterials:suckh:as cotton. .. Because,:ins.
some .cases; it ds:desiredthat one devicé -beused
in thetreating oftbdth materialsisuch as: rayomn:.
and those such as cotton,thers-is: shown»in: the:
embodiment of: Figure:1 .4 :driving sconnectiomn.
from:spindle: § consisting: of: the.worm:208& posi=
tioned: on-the:bottom-of:the: driven:ishatt: of: the:::
spindle-;and the swormy.gears 2{9;+ supporbed- o=
shaft-212; meshing therewith.c. When-the: appa=.-
ratus iy employed: with a retarded:gathering:cap=;-
stan-69-the: driving .connectioirion: shafi: 212 be=:-
yond: gear-218:ds ndisconnected atthe universal: ©
joint. 2i8: (Figure-3)s; However;:when:materialg:"
such-.as-catton:are treateds it .is .desirable:thatzc
the gathering capstan shalt-bé-driven... Figure:3 -
shows:the:apparatus:of-the seecndrembodiment; :.
suclr apparatus. being: identical; with:that: above::
described except for:the substitution:of:a posis
tively driven:gathering:capstan:249; and.the:drivs;-
ing. mechanism: therefor, <for ‘thé; retarded: cap-:-
stan.68.r
In. Figured the eabling:spindle:§ and the partsic
thereof are:identicaliwith those shown in Figures:=
1 and 4 and thus are-designated:by:thesamesrefs: -
erence-characters.:: The:.threads; however; formed.:
by twisting spindles:as:in:the first:emhbodiment,:
are.-designated <88’ rand 597, such threads being =
gathered- at. the:driven :capstan: 249 from:which
they-are-fed: downwardly: into:the balloon::84tcof:
the-cabling spindle.- With threads forraed:of mawi-
terial such-as.cotton-the:sum: of: the tensions:
therein,: as: they- are: fed-from: their -individuals:
twisting spindles, exceeds the tension in the bals. -
loon of the.cabling spindle:: It.is therefore neces-:
sary,; in:order:cto: secure: balanced: conditions-«
throughout:the:systemrwith balloons of thevde~--
sired-:character:at both: the yarn:twisting:--and: =
cabling: spindles;. to.drive the gathering capstan.-
In Figure 3 sucludrive is.provided:from:thé shaft-
212, such'shaftibéing supported by members' 216 ©

sheave 202; affixed to.plate 114, and.onto.-the first«75 depending:from:the transverse frame member 214,
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The drive includes the universal joint 218, the
cross shaft 229, the V belt 228 running over
pulleys 224 and 230, and the upper cross shaft 232
journaled in pillow blocks 234 and 235. In order
to vary the periphera]l speed of capstan 240 a
change speed driving mechanism is employed be-
tween shafts 22§ and 232. In the embodiment
shown, such speed change mechanism is provided
by means of the split pulley 224, one part of which
is shiftable relative to the other, to vary the ef-
fective diameter of the pulley, by means of con-
ventional mechanism, including the shifting
flange shown at 226, the groove of which is en-
gaged by an adjustably positioned- yoke, not
shown. In order to maintain belt 22§ in the de-
sired taut condition there is provided an adjust-
able belt tightening idler pulley 242 which en-
gages one reach of the belt, pulley 242 being ad-
justable transversely of the run of the belt by
reason of its mounting on the slide 244, which is
adjustable horizontally by the worm 2486.

The change speed driving connection between
shafts 220 and 282 is adjusted, in the deseribed
manner, so that under steady running conditions
the balloons in the threads delivered from the in-
dividual twisting spindles and the balloon 84’
leading to the cabling spindle have the desired
spans. Under such conditions the tension in bal-
loon 84’ plus the tension imposed upon threads
59’ and 58’ by driven capstan 240 equals the sum
of the tensions in the balloons of the individual
yarn twisting spindles. 'The auxiliary cord ‘en-
gaging capstan (98, in this embodiment as in the
first, permits separation of the controls of the
balloon 84’ and of the reeling operation.

‘When the apparatus of the second embodiment
is employed in treating material such as cotton
the auxiliary capstan 198 may be modified as to
its capstan step dimensions so that such capstan
performs the further step of ‘substantially nor-
malizing the cabled thread and therefore reduc-
ing subsequent length variations therein. A
typical auxiliary capstan for such purpose has
both the upper and lower steps tapered, as in the
first described embodiment, with an included
angle of 4°, for example, but the upper step ex-

ceeds the lower step in diameter by three or four

percent. In this embodiment, therefore, in the
passage of the cord from the lower to the upper
step, the cord is subjected to substantial tension
in the reaches thereof from the bottom step 198 of
the capstan to the sheave 284, and from such
sheave to the upper step 200 of the capstan.
Whereas I have described and illustrated pre-
ferred embodiments of the apparatus for and

method of cabling threads in accordance with

my invention, it is to be understood that such

embodiments are illustrative only. The invention’

is capable of considerable variations as to details,
and accordingly it is defined by the scope of the
following claims.

I claim as new the following:

1. Apparatus for twisting and reeling elon-
gated flexible material such as cord, which com-
prises a rotary driven spindle shaft, a bobbin sup-
port mounted on the spindle shaft, a driving con-
nection between the spindle shaft and the bob-
bin support, a cord guide supporting structure
spaced radially of the bobbin support, a twisting
disc mounted on the spindle shaft for rotation
therewith, the spindle shaft having an axial pas-
sage therein, the twisting disc having a substan-
tially radial passage therethrough and connect-
ing with the passage in the spindle shaft, the cord
guide supporting structure having a cord guiding
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and loading device thereon, driven means on the
apparatus for engaging the cord in its passage
through the apparatus, at a location between the
outer end of the radial passage in the twisting disc
and the cord guiding and loading device, said last
named means substantially positively ferwarding
the cord, and means for driving said last named
means in synchronism with the spindle shaft.

2. Apparatus for twisting and reeling elongated
flexible material such as cord, which comprises a
rotary driven spindle shaft having an outer end,
2 bobbin support mounted on the outer end of the
spindle shaft, a slip driving connection between
the spindle shaft and the bobbin support, g cord
guide supporting structure spaced radially of the
bobbin support, a twisting disc mounted on the
spindle shaft, for rotation therewith, the spindle
shaft having an axial passage therein in its outer
end, the twisting disc having a substantially
radial passage therethrough and connecting with
the passage in the spindle shaft, the cord guide
supporting structure having a cord guiding and
loading device thereon, driven means on the ap-
paratus for engaging the cord, in its passage
through the apparatus, at a location between the
outer end of the radial passage in the twisting
disc and the cord guiding and loading device, said
last named means substantially positively for-
warding the cord, and means for driving said
last named means in synchronism with the spin-
dle shaft, whereby cord fed from a point spaced
from the outer end of the spindle shaft and co-
axial therewith, through the passageways in the
twisting disec and the spindle shaft, to the guid-

" ing and loading device on the cord guide sup-

porting structure, and thence to the bobbin, is
given a double twist when the spindle shaft is ro-
tated and the cord is wound on the bobhbin.

- 3. Apparatus for twisting and reeling elongated
flexible material such &s cord, which comprises a
rotary driven spindle shaft having an outer end, a
bobbin support mounted on the outer end of such
spindle shaft, a'slip driving connection between
the spindle shaft and the bobbin support, s cord
guide supporting structure spaced radially of the
bobbin support, and floatingly mounted on the
spindle shaft so as to be maintained in g rela-
tively stationary bosition, means for maintaining
the cord guide supporting structure in such po-
sition, a twisting disc mounted on the spindle
shaft inwardly of the outer end of the spindle
shaft for rotation therewith, the spindle shaft
having an axial passage in its outer end, the
twisting disec having 3 substantially radial pag-

.. sage therethrough and connecting with the pas-

sage in the spindle shaft, the cord guide support-
ing structure_ having a corg guiding and loading
device thereon, a capstan mounted on the ap-
paratus for engaging and for substantially posi-
tively forwarding the cord in its passage through
the apparatus, at a location between the outer
end of the radial passage in the twisting disc and
the cord guiding ang loading device, and means
for driving the capstan from the spindle shaft in
synchronism therewith, whereby cord fed. from
& point spaced from the outer end of the spindie
shaft and coaxial therewith through the passage-
ways in the twisting dise, the spindle shaft,
around the capstan, to the guiding and loading
device, in that order, and thence to the bobbin, is
given a double twist when the spindle shaft is ro-
tated and-the cord is wound on the bobbin,

4. Apparatus for twisting and reeling elongated
flexible material such as cord, which comprises g
rotary driven spindle shaft having an outer end,
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2 bobbin support: mounted:.on:the outer:end.of
such spindle shaft,; a slipdriving connection be-
tween:the spindle:shaft.and. the bobbint suppart,
a. cord guide supporting structure spaced radially
of the hobbin support and floatingly mounted.on
the:spindle shaft:so. as.to:be maintained-in-a
relatively  stationary -position; means: for:main-
taining the. cord guide supporting structure in
such: position;. a twisting disc: mounted on the

spindle shaft:inwardly: of: the outer. end of the i

spindle shaft for ratation therewith; the spindle
shaft having. amn axial passage: in its:auter-end,
the- twisting disc-having. a substantially: radial
passage- therethroiigh: and connecting. with: the
passage in'the spindle:shaft; the cord guide sup-
porting structure having & cord guiding andload-
ing- device thereon,: a .capstan mounted on the
apparatus beyond the:outer-end. of the: spindle
shaft for engaging:andfor substantially positively
forwarding: the .cord in -its: passage from::the
spindle shaft, and means for driving the capstan
from the spindle shaft in synchronism therewith,
whereby cord fed from:a point spaced:from. the
outer.end of the spindle shaft and.coaxial there-~
with through the passageways in -the: twisting
disc, the spindle shaft,; around the capstan, tothe
guide and loading device; and thence to:the bob-
bin, in that order, is given a double twist-when the
spindle shaft is rotated and the cord is wound:on
the bobbin.

5. Apparatus for twisting and reeling elongated
flexible material-such -as: cord,  which- comprises
a rotary driven spindle shaft -having-a free end,
a babbin support mounted on the free-end-of such

spindle-shaft, a slip driving. connection between 5

the spindle shaft-and: the bobbin support, & cord
guide supporting structure spaced: radially:of: the

bobbin support and floatingly mounted: on the
spindle shaft 'so:as.to.be maintained: in-a rela-

tively stationary position; means for maintaining.
the cord guide supporting structure. i such: posi=
tion, a twisting disc:mounted: on the spindle shaft

inwardly of the free end:of the spindle shaft:for.
rotation therewith, the spindle shaft having an
axial. passage in its free:end, the.twisting: disc:
having 2 substantially .radial. passage. there-:
through and connecting with the:passage:in the
spindle shaft, the cord guidersupporting stracs:
ture having a -cord guiding.and: loading device:
thereon, a capstan mounted on the cord guide
supporting structure beyond. the.free-end: of-the:
spindle shaft for engaging.and.for substantially:
positively forwarding the cordin its passage.from:
the spindle shaft, and. meansfor driving the
capstan from: the spindle shaft: in- synchronism:
therewith, whereby cord fed-from a point: spaced:
from the free end of the spindleishaft and coaxial:
therewith through:the passageways.in the twist-.
ing dise, the spindle-shaft, around: the capstan,:
to. the guiding and:loading -device,-and thenee to
the hobbin, in that order, is given a donble twist:
when the spindle shaft is rotated and.the.cord:
is ‘wound on the bobbini.

6. "Apparatus fortwisting and reeling elongated

flexible -material-such as .cord; which comprises
a rotary driven spindle shaft having a free-end;

a bobbin support. mounted on: the free: end- of -

such spindle shaft, a slip driving connection be-
tween the spindle shaft.and the:bobbin ‘support,
such slip driving connection comprising:a magnet
attached to one of the group of elements consist~
ing of the spindle shaft ‘and bobbin support and
a rotor: attached. to the: otheér-element:of such
group; the magnet and rotor: being: located: in:
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rent in the rotor upon relative motion. hetween
the-spindle shaft and the bobbin support; a cord
guide supporting structure spaced radially.of the
bobhin support; a twisting disc mounted on the
spindle shaft for rotation therewith, the-spindle
shaft having an axial passage in its free end,
the twisting disc having a substantially radial
passage. therethrough and connecting with: the
passage:in the spindle shaft, the cord guide sup-
porting structure having a cord guiding andload-
ing- device thereon, driven:means on the appara-
tus for-engaging the:cord, in its passage through
the apparatus, ata location between theouter end
of- the radial passage in the twisting dise and the
cord guiding and loading device, said last named
means- substantially: positively - forwarding. the
cord; and means for driving said last. named
means in synchronism with the: spindle shaft;
whereby cord-fed from g point-spaced from the
free end of the spindle shaft and coaxial there-
with through the passageways in the twisting disc
and the spindle shaft, to the guiding and loading
device on ‘the . cord: guide supporting structure,
and thence-to the bobbin, is given-a double twist
when the spindle shaft is rotated and:the cord
is wound on the bhobbin.

7. Apparatus for twisting and reeling elongated
flexible material such ‘as .cord, which comprises.
a rotary driven spindle shaft having an outer;
free end, a bobbin support mounted: on the free
end of such spindle shaft, a slip driving connec—
tion between the spindle .shaft and the bobbin
support, a thread. guide supporting .cage sur-
rounding - the - bobbin. support and -floatingly

. mounted on the spindle shaft so as:to be:main-

tained in a relatively stationary: position, means
for maintaining the cage structure in such posi-~
tion,: a twisting: device mounted on: the spindle
shaft; the twisting: deviee:including: a ‘twisting:
disc- mounted inwardly “of the free end of:the
spindle shaft:and of-the.cage structure for rota-
tion .with-:the-.spindle shaft;-the spindle shaft
having an axial passage in its:free end; the twist+
ing dise: having a substantially  radial passage:
therethrough cennected: with: the passage in the:
spindle shaft; the cage having a eord guiding and:
loading device thereon;-the cake having:a sup-
porting strizcture located thereon,:the support--
ing structure spanning the spindle shait beyond.
the free end of the spindle shaft, a capstan rotat=
ably carried by said supporting structure, a driv--
ing.means between the spindle shaft and the
capstarn, whereby.the capstan is driven insyn-.
chronism with the spindle shaft, the capstan hav-
ing:a cord engaging step thereon, means for guid-;
ing the cord issuing from the spindle shaft to
and-around the capstan step, and means for guid-:
ing: the cord from the capstan step to the cord:
guiding and loading device, whereby cord fed
from: a point- spaced from the free end of- the.
spindle shaft and coaxial therewith through the
passageways in the twisting disc: and: the spindle
shaft, around the capstan step-as recited; to the
guiding and loading device, -and. thence to the.
bobhin, in- that order; is given a .double twist:

is wound on the bobbin.

8.-Apparatus for- twisting and reeling elon-~.
gated flexible material such as cord, which com-
prises & rotary driven -spindle shaft, having an
outer, free end, & bobbin support mounted on the
free end of such spindle shaft, g slip driving con-
nection between-the spindle shaft and. the bobbin -
support; a thread guide supporting cage surround-’

spaced relationship:so-as:to-induce electric’cur- 757 ing the bobbin:support and floatingly mounted on.:
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the spindle shaft so as to be maintained in a
relatively stationary position, means for main-
taining the cage structure in such position, a
twisting device mounted on the spindle shaft, the
twisting device including a twisting disec mounted
inwardly of the free end of the spindle shaft and
of the cage structure for rotation with the spindle
shaft, the spindle shaft having an axial passage
in its free end, the twisting disc having a substan-
tially radial passage therethrough connected with
the passage in the spindle shaft, the cage having
a cord guiding and loading device thereon, the
cage having a supporting structure located there-
en, the supporting structure spanning the spindle
shaft beyond the free end of the spindle shaft, a
capstan rotatably carried by said ‘supporting

structure, driving means between - the spindle

shaft and the capstan, whereby the capstan is
driven in synchronism with the spindle shaft, the
capstan having at least two axially spaced cord
engaging steps thereon, one such step somewhat
exceeding the other step in diameter, means for
guiding the cord issuing from the spindle shaft
to and around the smaller capstan step, means
including a guide sheave spaced from the capstan
for transferring the cord from the smaller step
of the capsten to the larger step thereof, and
means for guiding the cord from the larger cap-~
stan step o the cord guiding and loading device,
whereby cord fed from a point spaced from the
free end of the spindle shaft and coaxial there-
with through the passageways in the twisting disc
and the spindle shaft, around the capstan steps
as recited, to the guiding and loading device, and
thence to the bobbin, in that order, is given a
double twist when the spindle shaft is rotated and
the cord is wound on the bobbin.

9. An apparatus for forming stranded cord
from a plurality of threads comprising s, plurality
of sources of threads, means for gathering the
threads fed from their sources, the last named
means including a sheave, thread from each
source being led under substantially equal ten-
sion to and around the sheave, a cabling device of
the fype creating, and receiving material from, a
balloon for twisting together the threads to form
a cord, said cabling device comprising s rotary
driven spindle shaft having a free end spaced
irom the sheave, the sheave lying at least gen-
erally on the projected axis of the spindle shaft,

a bobbin support mounted on the free end of such °

spindle shaft, a slip driving connection between
the spindle shaft and the bobbin support, a cord
guide supporting structure spaced radially of the
bobbin support, a twisting disec mounted on the
spindle shaft for rotation therewith, the spindle
shaft having an axial passage in its free end, the
twisting disc having a substantially radial passage
therethrough and connecting with the passage in
the spindle shaff, the cord guide supporting
structure having a cord guiding and loading de-
vice thereon, driven means on the apparatus for
engaging the cord, in its passage through the
cabling device, at a location between the cuter

end of the radial passage in the twisting disc and .

the cord guiding and loading device, said last
named means substantially positively forwarding
the cord, and means for driving said last named
means in synchronism with the spindle shaft,
whereby cord fed from the sheave, through the
balloon of the cabling device and thence through
the passageways in the twisting disec and the
spindle shaft, to the guiding and loading device
on the cord guide supporting structure, and
thence to the bobbin, is given a double twist when
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the spindle shaft is rotated and the cord is wound
on the bobbin.

10. An apparatus for forming stranded cord
from a plurality of yarns in one continuous oper-
ation, comprising a plurality of similar twisting
spindles each incorporating its source of yarn sup-
ply, the spindles being of the type which delivers
the twisted thread therefrom in g balloon, means
incorporated in each twisting spindle for impos-
ing a predetermined back tension on the yarn,
the axis of each such balloon generally coincid-~
ing with the axis of its spindle, the axes of the
twisting spindles being generally parallel, means
for gathering the threads from the twisting
spindles, the last named means including a
sheave, thread from each twisting spindle being
led under tension from its balloon substantially
directly to and around the sheave, such sheave
being located beyond the outer end of each of
the balloons from the twisting spindles and being
spaced at substantially equal distances from the
axes of the spindles, a cabling device of the type
creating, and receiving material from, a balloon
for twisting together the thus forwarded threads
to form a cord, said cabling device comprising a
rotary driven spindle shaft having a free end
spaced from the sheave, the sheave lying at least
generally on the projected axis of the spindle
shaft, 2 bobbin support mounted on the free end
of such spindle shaft, a slip driving connection
between the spindle shaft and the bobbin support,
a cord guide supporting structure spaced radially
of the bobkin support, a twisting disc mounted on
the spindle shaft for rotation therewith, the
spindle shaft having an axial passage in its free
end, the twisting dise having a substantially
radial passage therethrough and connecting with
the passage in the spindle shaft, the cord guide
supporting structure having a cord guiding and
loading device thereon, driven means cn the ap-
baratus for engaging the cord, in its passage
through the cabling device, at a location between
the outer end of the radial bassage in the twist-

. ing dise and the cord guiding and loading device,

said last named means
forwarding the cord, and means for driving said
last named means in synchronism with the
spindle shaft, whereby cord fed from the sheave,
through the balloon of the cabling device and
thence through the bassageways in the twisting
disc and the spindle shaft, to the guiding and
loading device on the cord guide supporting struc-
ture, and thence to the bobbin, is given a double
twist when the spindle shaft is rotated and the
cord is wound on the bobbin,

11. The method of forming stranded cord
frorq a plurality of yarns in one continuous op-
eration comprising the following steps in the
order named: feeding each of a plurality of yarns
In the direction of its length from its separate
source of supply, imposing a predetermined back
tension on each such Yyarn, forming a balloon in
each such yarn and separately twisting the yarns
to form threads, gathering such threads into
generally parallel relationship at a point beyond
the balloon in each, forwarding such threads
in such generally parallel relationship, twisting
the thus fed gathered threads together to form
a cord, during the last named twisting step form-
ing a balloon in the cord, positively withdrawing
the twisted cord from the last named balloon
at a rate synchronized with the rate of twisting
of the threads together, and yieldingly coiling
such cord, the first twisting, the gathering, and

substantially positively
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the.second -twisting. steps -being: performed: with
the material continuously in motion....

12. -Apparatus for twisting-and reeling.an elon-
gated. fiexible: material - such -as a textile cord,
which comprises a rotary driven spindle shaft,
a cord guide, a bobbin support-and a support.for
said -cord guide mounted on .said spindle shaft
for . rotation apbout the spindle shaft:axis inde-
pendently-of said spindle shaft and of each other,
said spindle shait-and one of said supports-hav-
ing s driving actien between them,-means for
holding the other of said supports from rotation
about. the .- spindle -shaft axis, a twisting dise
mounted on the spindle.shaft for rotation there-
with, the.spindle shaft. having: an axial passage
therein, the twisting dise-having a substantially

radial passage thevethrough and conneeting. with’

the- passage in.the spindle shafi, and.a -cord
feeding element engaging with the cord leaving
one.of said passages for feeding.the cord along
and through said passages. - :

13.. Apparatus. for twisting and reeling. elon-~
gated  flexible material,- such as: a textile cord,
which: comprises a spindle shaft, means mount-
ing:said spindle shaft for rotation about its axis,
with .one end. of the spindle shaft unsupported
and projecting beyond said means,.a cord guide,
a bobbin support and a support. for said cord
guide  mounted on .said projecting end of .the
spindle shaft_for relative rotation. thereon inde-
pendently.of said spindle.shaft and of each other,
said spindle shaft and one of said supports hav-
ing a slip driving action between them, means
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for -holding. the. other.of .said supports from .ro-
tation about. the spindle.shaff. axis, a twisting
element . mounted -on said projecting. end of said
spindle -shaft. between said.-bobbin. support: and
said spindle shaft mounting means, for rotation
with -the spindle. shaft, the spindle shaft having
an .axial passage therein from .its unsupported
end past -said bobbin .support, and said twisting
element. having -a . substantially: radial. passage
connecting.. with the inner end of said spindle
shaft. passage and .open at its outer end, a -cord
feeding. device carried by-said guide support dis-
posed adjacent the projecting end of said spindle
shaft, .and .engaging .any cord leaving -the' pro-
jecting. end..of .the.spindle shaft to pull the:cord
through .said passages in succession, .said cord
feeding device having a drive connection from
said . spindle. shaft, -and operable -upon .relative
rotation: between the spindle shaftand said guide
suppaort. .
HENRY C. UHLIG. -
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