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1. 
This invention relates to a device for imposing 

tension upon elongated flexible material travel 
ling under tension in the direction of its length. 
More particularly, the device of the invention 
provides means for automatically, adding to the 
initial tension of the material a sufficient added 
variable tension to render the tension, on the ma 
terial leaving, the device substantially constant 
and of a desired predetermined amount. 
: In a preferred embodiment thereof, the inven 
tion relates to a device for controlling the ten 
ision, at the infeeding end of a balloon of a take 
up twisting spindle, and to the combination of 
such device with one or more supply spindles 
each delivering twisted material therefrom in the 
form of a balloon, the material being fed º di 
rectly from such supply balloon or balloons into 
the infeeding balloon of the Second, take-up, 
twisting. spindle, or twisting and cabling device. 
In such combination the compensating device of 
the invention functions to maintain a balance 
between the tension or tensions in the supply 
balloon or balloons and the tension in the bal 
loon of the second, take-up, twisting spindle, or 
the cabling and twisting device. 
In the illustrative embodiment of the tension 

compensating device here disclosed, it is shown in 
the same general combination of twisting ap 
paratus for elongated flexible materials such as 
yarn as that shown in Uhlig Patent No. 2,487,837, 
November 15, 1949, and also that shown in the 
application of Bogdanffy et al., Serial No. 59,392, 
filed November 10, 1948, and the application of 
Henry C. Uhlig, Serial No. 127,380, filed Novem 
ber 15, 1949, both such applications being entitled 
"Apparatus for and Method of Cabling Threads." 
The apparatus of the present invention is de 
signed, in the illustrative embodiment, to re 
place the driven gathering pulley 33 and the 
tension compensating device 35 of the aforesaid 
Uhlig patent, and to replace the frictionally 
braked gathering pulley 66, 68 of the aforesaid 
Bogdanffy et al. and Uhlig applications. The 
device of the present invention provides a means 
for much closer control of the cabling and twist 
ing balloon of the take-up spindle than is p0SSi 
ble with the above referred to prior apparatus. 
The device of the invention imposes a first, Sub 
stantially constant, tension ; upon the gathered, 
asyet untwisted-upon-each-other, Strands ofma 
terial issuing from the balloons of the supply 
spindles, whereby to effect a balance between 
such tensions and the tension in the balloon of 
the take-up or cabling and twisting Spindle when 
the latter is at its optimum diameter. The de 
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vice further incorporates means for detecting the 
tension in the balloon of the take-up spindle, and 
for automatically adding tension to or Subtract 
ing it from the aforesaid substantially constant 
tension, so that when the tension in the take-up 
balloon deviates from an optimum. value it is 
quickly restored thereto, and that consequently 
the diameter of Such take-up balloon is main 
tained of a substantially constant diameter. 
The invention is capable of use to advantage 

in other applications than that shown and de 
scribed. Such device may be used, for example, 
in many other applications involving the feeding 
of elongated flexible material from, a first zone, 
in which it is under an initial Smaller tension, 
into a second Zone of larger tension, such larger 
tension tending to vary, where it is desired to 
maintain the second larger tension substantially 
constant, . . . . . . . . . . . . . . 
The invention will be more readily understood 

by reference to the accompanying drawings 
forming a part of the specification, in which: 
... Fig. 1 is: a somewhat schematic view. in front 
elevation of a three-spindle twisting apparatus 
employing the compensating device of the inven 
tion; ... 

Fig. 2 is an enlarged view in front elevation of 
the tension compensating device; 

Fig. 3 is a view in end, elevation of the con 
pensating device, such view being taken from the 
line 3-3 in Fig. 2; . . . 

Fig. 4 is a view in perspective of the compen 
sating, device, showing the path of travel of the 
elongated flexible material therethrough; 

Fig. 5 is a fragmentary view in end elevation 
showing the relationship between the friction 
disc of ther device, for causing the imposition of 
a variable tension upon the material, and the 
material upon which it acts, in the position which 
such disc assumes when the tension in the bal 
loon of the spindle to which the material is fed 
is at the desired optimum amount; 

Fig. 6 is a view similar to Fig. 5 showing the 
relationship between the material and the fric 
tion disc which is momentarily assumed when 
the tension in the aforesaid balloon has exceeded 
the optimum value; and - . . . 

Fig. 7 is a view similar to Figs. 5 and 6 show 
ing the relationship between the friction disc 
and the material operated upon when the ten 
sion in the balloon to which the material is fed 
has momentarily decreased below said optimum 
value. . . . . . . . . . . . . . . . . . 
In Fig. 1 there is shown the same general.com 

bination of twisting apparatus as is shown in 
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Fig, 1 of each of the above mentioned Bogdanffy 
et al. and Uhlig applications, the compensating 
device of the present invention being substituted 
in Such combination for the gathering pulley 60 
and the friction braking means 66, 68 associated 
thereWith shown in Said applications. In Fig. 1. 
of the present application there are shown two 
singles Spindles 2 and 4 which two-for-one twist 
elongated flexible material Such as flat rayon 
yarn supplied from bobbin or package 34, such 
spindles delivering the double-twisted material 
therefrom in balloons 46 and 54, respectively. 
As shown in connection with Spindle 2, Such elon 
gated material 44 is delivered from the package 
through the tension device 38, down through the 
driven twisting guide 40 in the spindle 4, and 

t 
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is then delivered outwardly into the balloon 46 
through the flyer 42. The double-twisted ma 
terials 50 and 58 are delivered, as shown, up 
Wardly through their respective eyes. 48 and 56 to 
'the compensating device :60 of the invention, to 
be described more particularly hereinafter. 
From such compensating device the material, 
idesignated 80, and consisting of the two strands 
(50 and 58 in generally parallel relationship, but 
as yet untwisted upon each other, is led down 
wardly through the eye 82 into the balloon 84 
of the cabirig and twisting take-up spindle 6. 
The material from balloon 84 enters at its lower 
end into the flyer .92, arid then rises upwardly 
along the axis of the 'spindle 6. Such material 
is substanitially positively pulled from the balloon 
84, ito be forwarded to the cord laying pulley 144 
on traverse device f49, by means of the capstan 
96, which is positively driven in timed relation 

'ship with the fiyer. 92 of spindle 6. The cord is 
laid upon the bobbin. 26 of the spindle by...the 
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gtide pulley F44, the bobbin being driven from 
the driven spindle through the medium of a 
waiiable magnetic clutch G3. The details of the 
apparatus thus far described, which are fully 
disclosed in the above mentioned patent and 
applications, formino part of the present inven 
tion except as they contribute to the general 
combination of the twisting apparatus and the 
present compensating device. The twisting spin 
dles 2, 4, and 6 are driven through pulleys 22, 
24, and 26, respectively, which contact the belt 
32:driven by pulley 20 ön motor f6. As shown, 
fór the particular application in hand, the two 
spindles 2 and 4 are driven in one direction, and 
spindle 6 is driven in the reverse-direction. 
''The compensating device of the invention, 

which is designated generally by the reference 
character 60, is attached, as shown in Figs. 1 and 
2, "to the horizontal frame member 62 óf the 
twisting machine. On the machine, in such loca 
tion that thematerial 80 is delivered to the eye 
82 along a 'substantially:vertical pathias the ap 
paratus is depicted in Fig. 1, there is located 
the standard 64 Which is provided with an en 
larged head 66. Head 66 is slotted to provide 
vertically extending ears 68, there being a gen 
erally horizontal first-class lever 70 pivotally 
carried between the ears on pivot pin 72. On 
top of the ears 68, which are of such height as 
to allow free oscillation of lever 70 between de 
sired limits, there is secured the base 74 of an 
upperstandard part T6. Standard 76 has a head 
78 which supports the upper elongated member 
86 in horizontal position, the rear, reduced di 
ameter, portion 88s of member 86 being received 
in a bore in head 78 and being pinned thereto. . . 
The forward end -98 of member 86 carries on 

its outer end the double-grooved guide pulley. 96, 
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4. 
such pulley being freely rotatably mounted upon 
the pin 94 which Secures it to member 86. The 
rear groove in pulley 96, which constitutes a 
first fixed position guide, is designated 09 and 
the front groove, which constitutes a second fixed 
position guide, is designated 98. The forward 
arm 92 of lever 70 carries on its outer end, by 
means of the pin 06, the freely rotatable com 
posite member 08 which combines the guide 
pulley having the groove and the brake mem 
ber-actuating disc I l 2. 
Under operating conditions, as will be more 

fully explained, the lever 70 is constantly urged 
in a counterclockwise direction, as it is shown 
in Fig. 3, by means of the coil tension spring 36 
which has its top end fixedly secured to the rear 
end of the upper Supporting member 88. The 
bottom end of the spring 36 is adjustably con 
nected to the rear arm 04 of lever 70 by means 
of the L-shaped connector member 50, to the 
upper end of the vertical portion of which the 
spring 36 is connected. The lower portion f54 
Of connector 50 carries Screwed "thereinto the 
vertical set screw if 52, the upper end of such 
Screw fitting within one of a series of longitudi 
nally disposed complementary depressions it 56 
on the bottom Surface of arm. O4, ... By such 
Structure the Spring 36 may be subjected to a 
desired initial tension by positioning the upper 
'end of screw 52 in the desired depression: 56 
with such screw in, for example, its midposition 
relative to part f54. Further, finer, adjustment 
of the tension of the spring may be secured by 
ScreWing member f32 into, or withdrawing it 
from, the member 54. As a result, the force 
With which i lewer 70 is impelled in a counter 
clockwise direction:may be so selected as to main 
tain a predetermined optimum tension in ma 
terial:30 issuing from the compensating device. 
The friction disc - f2 is made up. of the two 

spaced parallel flanges having the groove 22 
therebetwéen, the forward fange being desig 
nated it: 8, and the rear flange. 20." The groove 
{22 extends from the periphery. of the disc 
inwardly to the root f24 thereof. The relation 
ship between the grooves S8 and 100 of the upper 
guide-pulley. 96, the grooves ff0 and 122 of the 
botto instructure fo8, and of eye 82 is shown in 
Figs. 1, 3, 5, 6, and 7. When the lever to is in 
its 'normal position corresponding to the opti 
mum tension in the take-up balloon, that is, 
when the axis A-A of such lever lies parallel to 
member 90, as indicated in Fig. 5, grooves foo 
and if 0 are vertically aligned. When the lever 
is in such position, the material 34 proceeding 
from the groove '98 into the groove (22 of the 
friction disc and thence, as material 80 into eye 
82, contacts the inner face. 58 of the flange 120 
of member 108 from its initial contact at the 
upper inner corner f62 to a point somewhat 
above the axis of disc 68, at which point, it 
leaves such surface 58, as shown in Fig.5. The 
root 24 of groove (22 in structure -O3 has a 
diameter substantially the same as the smallest 
diameter of groove 98, and the axes of members 
96 and fo8 are in vertical alignment, whereby 
the material. 134 will contact such root (24 of 
structure 108 lightly, if at all, in its travel down 
Wardly through the slot in the friction-disc. 
The twisted single strand 58 is brought up from 

eye -56 - once around pulley - 4 of the yardage 
counter-f6, from which it proceeds to the top 
of groove 90 in guiding pulley. 96. Theatwisted 
strand 50 is brought up to the under side of 
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groove 00. The two strands are thus combined 
at such groove and after passing over the top 
of the groove are led directly therefrom down 
into the groove 0 on structure 08. Such run 
of the material is designated 30, being most 
clearly shown in Fig. 4. The two strands are 
Wrapped about the groove. 0, preferably for 
substantially two complete turns, so that Sub 
stantially no slippage takes place between the 
material and the groove 0 of the pulley. The 
-two-parallel strands are then led upwardly, from 
groove f iO in a run designated 32 to the grOOve 
98 of pulley 96, the runs 30 and 32 of the 
strands impelling pulley 96 in the same direction. 
After passing over the top of groove 98, the two 
parallel strands are then led, in the run 34, 
directly down through the slot 22 between the 
flanges 2 and 20, the material below Such fric 
tion disc being designated 80. The material 80, 
as shown in Fig. 1, then enters the eye 82 after 
which it is formed into the take-up balloon 84. 
As above indicated, the compensating device 

60 of the invention functions to maintain the 
tension in balloon 84, and thus the diameter of 
the balloon, substantially constant. When the 
heavier, multi-filament materials such as yarns 
of 1650 and 2200 denier, for example, are twisted 
in the apparatus, the tension in balloon 84 sub 
stantially exceeds the sum of the tensions in bal 
loons 46 and 54. Accordingly, to maintain the 
take-up balloon in substantial balance with the 
singles balloons it is necessary to add a retard 
ing tension to the material between the singles 
balloons and the take-up balloon. 

Device 60 imposes a first, substantially con 
stant, retarding tension to the material passing 
therethrough by reason of the internal friction 
in the material itself as it is bent around the 
pulley grooves 00, 0, and 98, and also by rea 
son of the friction between such material and 
the surfaces of the pulley grooves. Such first 
added tension does not change materially, even 
though the lever 70 pivots slightly about its hori 
zontal axis in a manner to be explained. In 
addition to the above referred to substantially 
constant tension imposed on the material by 
device 60 there is also the substantially constant 
retarding tension imposed on the material. by 
reason of the passage of strand 58 once around 
the counter pulley 4. 

Device 60 imparts a second, automatically 
varied, tension to the material passing around 
pulley groove Othereof, as a result of the inter 
action between such elongated flexible material 
and the flanges 8 and 20 of friction disc 2. 
It will be apparent that disc 2 is substantially 
positively rotated by means of travel of the cord 
around groove O. When the lever 70 lies sub 
stantially parallel to member 90, with the ten 
sion in balloon 84 at its optimum value, frictional 
contact between the run 34 of the material and 
the disc 2 is, as shown in Fig. 5, confined to 
a distance somewhat less than one-half the 
height of the disc at a point beginning at the 
upper inner corner í62 of face !58 of flange 120. 
The major variable frictional restraint thus 
imposed upon the material by groove 0 of 
means f O8, such means 08, being retarded by 

, the interaction between the material in run, 34 
and disc 2, and also the smaller variable fric 
tional restraint imposed on the material by con 
tact with disc f2.itself, taken in addition to the 
restraint at pulley 4 and also the restraint by 
reason of the passage of the material about 
grooves (0, 00, and 98, is sufficient to create a 
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6 
balance, between the tension in balloon 84 and 
the sum of the tensions in ballons 46 and 54. 
In the machine described the sum of the ten 

sions in balloons 46 and 54 does not appear to 
vary substantially. The main variant in the Sys 
tem, which has caused difficulties in the control 
of balloon 84, has been the variation in tension 
in such balloon 84. The device. 69 of the inven 
tion, by providing means for automatically vary 
ing the retarding effect upon the materials by 
groove 0 as governed by friction disc. 2, auto 
matically compensates for such variations in ten 
sion in balloon 84. In Fig. 6there is shown SOme 
What schematically the relationship between disc 
2 and the run f34 of the material passing there 

through upon an increase in tension in balloon 
84. When such increase in tension occurs, it is 
immediately reflected in an increased tension in 
run 32 of the material in device 6). Such in 
creased tension in run 32 causes the lever, 70 to 
rotate clockwise against the action of spring: 36 
(Fig. 3), thereupon supplying an increased length 
of material to the balloon.84 to prevent its being 
pulled inwardly into contact with the rubring 
40 on the spindle 6. Such slight rotation of the 

lever 79 causes the disc ff2 to assume the langul 
lar relationship shown in Fig. 6, wherein the axis 
A-A of the disc lies, at the right, at an angle B 
below the normal position thereof... When the 
disc - f2 has attained such position, the material 
34 is freed from contact. With side. Walls if 58 of 

flange. 20, and the disc will not have swung-suffi 
ciently to cause contact between Such materiai 
and theside wall f S9 of flange fi8. Consequently, 
the frictional retardation imposed on disc 2 by 
the material falls substantially to Zero, and means 
f08, including groove ff0, rotates freely. . . The 
tension upon the material entering, balloon 84 is 
accordingly decreased, and thus, due to the correl 
Sponding decrease in tension in run 34 of the 
material, the lever 7 is allowed, under the action 
of Spring 36, to resume the normal operating 
position shown in Fig. 5. . 
When the tension in balloon 84 has decreased 

from the normal optimum tension, the disc i? 2 
assumes the position shown in Fig. 7, wherein 
the lever 70 has turned counterclockwise (Fig. 3) 
Sufficiently to allow the axis A-A of disc. 2, at 
the right, to lie an angle C above the normal 
position thereof. When the disc occupies such 
position, the material in run 34 is, in effect, 
pinched between the Side Walls. 58, and 60 of 
flanges 20 and 8, respectively, the contact be 
ing most forceful at the outer edges f62 and 64 
of such flanges, respectively. The disc í 2. thus 
imposes a markedly increased retardation upon 
the rotation of means 08, including groove. O, 
over that which it imposes in its normal operat 
ing position shown in Fig. 5, so that the material 
enters balloon 84 under increased tension, and 
the balloon is prevented from “blowing out.' 
When the desired tension has been restored to 
balloon. 84, the tension in run 32 accordingly 
rises and the lever 70 is restored to the position 
represented in Fig. 5. . . . . . . . . ; 

Since the disc 2 need contact run 34 of the 
material. Only lightly, due to the large diameter 
of Such disc relative to groove O of the retard 
ing guide roll, the tension in balloon 84 is trans 
mitted Substantially unchanged to run 32 of the 
material. When the sum of the tensions in the 
singles balloons remains at least generally con 
stant, as it appears to do in the combination dis 
closed, the main variant in the forces opposing 
the action of Spring 36 on groove O of the 
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iroller guide is the tension in the doubles balloon 
84. The roller guide with its mounting therefore 
constitute a means for detecting or measuring 
"tension, and the changes in Such tension, in the 
"material in balloon, 84. Such tension detecting 
3means, acting through the disc 2, functions 
automatically to Vary the retarding force im 
'posed on the material passing about groove to 
sby imposing a retarding torque on means 3. 
Contact between Irun 34 and one " or both of 
flanges : 8 and 29 of the disc 20, when Such 
disc is in either of the positions shown in FigS. 
5 and takes place at all times on the side of 
the idisc which is traveling downwardly. The 
disc is travelling almost at right angles to Such 
runt of material at the line of contact. Further 
more, the speed of the disc 2 adjacent edges 
(f62 and 64, where contact with the material is 
'most forcefull, exceeds the peripheral, Speed of 
$grooves O. Thus material 34 does not tend to 
drive disc 2, when it contacts its flanges, but 
ratheritendstoretardit. - - 

It will be appreciated from the above that the 
"compensating device of the invention is simple 
and economical to make, and that it is Substan 
itially maintenance free. Because the disc 2 is 
positively rotated by the cord engaging the groove 

lo, the Wear over the inner surfaces of the 
sflanges of the disc is evenly distributed and thus 
3the disc may be used for a long period. Without 
replacement. Contact between the inner mate 
rial engaging surfaces of the disc 2 and the 
Selongated flexible material occurs in directions 
So nearly tangential to the Surfaces of the disc, 
(and Such light contact is required betWeen the 
imaterial and the "Surfaces of the disc to effect 
smarked braking action at groove ft), that there 
is little if any tendency for such surfaces to scuff 
the material and to break the filaments thereof. 
It will also be appreciated that, once the tension 
twhich spring 36 exerts upon lever 70 has been 
adjusted, the device will operate with substan 
tially complete freedom from attention to main 
Itain the tension and thus the diameter of bal 
loon 84 of the desired value. 
... Whereas for purposes of illustration I have 
shown and described a preferred embodiment of 
the twisting spindle balloon compensating device 
and the combination of such device With a multi 
Spindie twisting * machinae, it will be understood 
that within the scope of the invention the device 
is capable of considerable variation as to details 
and also as to the manner of its application. The 
invention is therefore to be defined by the scope 
of the claims appended hereto. 

... :I claim: as new the following: 
1. A tension : CompenSating device for elon 

-gated material travelling in the direction of its 
length from a first Zone of initial tension into 
a Second ZOne of greater tension, comprising 
means for detecting the tension in the material 
:at the tension device, said tension detecting 
means including. a roller guide deflected in re 
Sponse to changes in the tension in the mate 
rial, means mounting the roller guide to allow 
Such deflection, means constantly urging the 
guide roller in Such direction, as to oppose de 
flection by the material, a member positioned 
by the roller guide mounting means for variably 
(retarding rotation of the roller guide by friction 
:ally engaging a run of the material after it has 
left the tension detecting means, and means 
connecting the roller guide retarding member 
to the roller guide So that Said roller, guide re 
tards the material. With a variable force. 
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... .2. A tension compensating device for elon 
igated material travelling in the direction of its 
clength from a first zone of initial, substantially 
constant, tension into a second Zone of greater, 
variable, tension, comprising means for detect 
ing the tension in the material at the tension 
device, said tension... detecting means including 
a roller guide deflected in response to : changes 
in the tension in the material, means mounting 
the roller guide to allow such deflection, means 
Constantly urging the guide roller in such di 
rection as to oppose deflection by the material, 
a member positioned by the roller guide mount 
ing means for variably retarding rotation of the 
roller guide by frictionally engaging a run of the 
material after it has left the tension measuring 
means, and rileans connecting the roller guide 
retarding member to the roller guide so that 
Said roller guide retards the material with a 
Variable force. . . . . . 

3. A tension - compensating device for elon 
gated material travelling in the direction of its 
slength from a first Zone of initial tension into 
a Second Zone of greater tension, comprising 
irileans for detecting the tension in the mate 
rial at the tension device, said tension detect 
ing means including a rollier guide defected in 
response to changes in the tension in thema 
terial, means, mounting the roller guide for 
travel in Such direction as to be variably de 
flected by the material, means constantly urg 
ing the guide roller in Such direction as to op 
pose deflection by the material, a roller guide 
retarding member mounted to move with the 
roller guide, Such retarding member engaging 
With variable force a run of the material after 
it has left the tension detecting means, and 
ineans connecting the roller guide retarding 
member to... the roller guide so that said roller 
'guide retards thematerial with a variable force. 

:4. A tension compensating device for elon 
gated material travelling in the direction of its 
length from a first Zone of initial tension into 
a Second Zone of greater tension, Comprising 
means for detecting the tension in the material 
at the tension device, said tension detecting 
means.including a roller guide deflected in re 
Sponse to changes in tension in the material, 
Tileans mounting the iroller guide for travel in 
Such direction as to vary the amount, of de 
flection of the material, means Constantly urg 
ing the Croller guide in such direction - as to : op 
pose deftection by the material, a roller guide 
retarding member connected to rotate with the 
roller guide and mounted to move with the 
röller i guide in its defection, such retarding 
member engaging with variable force a run of 
the material after it has left the tension de 
tecting means. 

i5. A tension compensating device for elon 
gated inlaterial travelling in the direction of its 
length from a first zone of initial tension into 
-a Second Zone of greater tension, -Conlprising a 
first fixed position guide engaging the material 
aS it approaches the tension device, a second 
fixed position guide spaced therefroin, a roller 
guide engaging and driven by the material in 
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its travel between the first and second fixed 
guides, à *Support for the roller guide compris 
ing a lever mounted for oscillation about an 
axis transverse to the length of the lever, the 
iroller guide being mounted on the lever, means 
constantly urging the lever against the force 
of the material deflected by the roller güide, a 
rotatable disc mounted on the lever, the ?disc 
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being so mounted that a run of material from 
the second fixed position guide extends roughly 
parallel to a side face. of the disc, said side face 
of the disc variably engaging the material gen 
erally in accordance with the amount of dis 
placement Of the roller guide from its normal 
operating, position, and means drivingly con 
necting the disc to the roller guide. 

6. A tension compensating device for elon 
gated material travelling in the direction of its 
length from a first zone of initial tension into a 
Second Zone of greater tension, comprising means 
for detecting the tension in the material the sec 
ond Zone thereof including a first fixed position 
guide engaging the material as it approaches the 
tension device, a second fixed position, guide 
spaced therefrom, a roller guide engaging and 
driven by the material in its travel between the 
first and second fixed position guides, a Support 
for the roller guide comprising a lever mounted 
for Oscillation about an axis transverse to the 
length of the lever, the roller guide being mount 
ed on the lever, means constantly urging the 
lever against the force of the material deflected 
by the guide roll, a roller guide retarding disc 
mounted on the lever, the disc being positioned 
adjacent to and drivingly connected to the roller 
guide, said disc having a slot transverse to its 
axis inwardly from its periphery and parallel 
to the broad surfaces thereof, the disc being 
So mounted that a run of material from the sec 
Ond fixed position guide extends through the 
slot in the disc and roughly parallel to the plane 
of the slot therein, said side Walls of the slot 
engaging the material with a force, which is 
variable generally in accordance with the amount 
of displacement of the roller guide from its initial 
operating, position With the material just con 
tacting a sidewall of the slot. 

7. Apparatus for twisting elongated flexible 
filamentary material Such as yarn in one con 
tinuous operation comprising a plurality of two 
for-one twisting spindles each of the type which 
forms flamentary material extending therefrom 
into a free-flying first balloon, means associated 
with each spindle for imposing a predetermined 
back tension on such material, a two-for-one 
twisting device of the type forming and receiv 
ing filamentary material from a second free 
flying balloon, said device including means for 
drawing in twisted material from the latter bal 
loon, means for gathering together the twisted 
materials from the first balloons and leading 
such materials in gathered relation into the 
second balloon to form the latter, tension com 
pensating means for maintaining said second 
balloon under yielding variable tension, said 
last named means acting to maintain the 
tension in the second balloon in balance with 
the sum of the tensions in the first balloons, 
and means for driving said tWisting spindles and 
said twisting device in synchronism, said tension 
Compensating means comprising means for de 
tecting the tension in the material in the sec 
Ond balloon, Said tension detecting means in 
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10 
cluding a roller guide deflected in response to 
changes in the tension, in the material, means 
mounting the roller guide to allow such deflec 
tion, means constantly urging the guide roller 
in Such direction as to oppose deflection by the 
material, a member positioned by the roller guide 
mounting means for variably retarding rotation 
of the roller guide by frictionally engaging a run 
of the material after it has left the tension 
detecting means, and means connecting the roller 
guide retarding member to the roller guide SO 
that said roller guide retards the material with 
a variable force. 

8. Apparatus for twisting elongated flexible 
filamentary material such as yarn in one con 
tinuous Operation comprising a plurality of two 
for-one twisting spindles each of the type which 
forms filamentary material extending therefrom 
into a free-flying first balloon, means associated 
With each spindle for imposing a predetermined 
back tension on such material, a two-for-one 
twisting device of the type forming and receiv 
ing filamentary material from a second free-fly 
ing balloon, said device including means for 
drawing in twisted material from the latter bal 
loon, means for gathering together the twisted 
materials from the first balloons and leading 
Such materials in gathered relation into the 
Second balloon to form the latter, tension com 
pensating means for maintaining said second 
balloon under yielding variable tension, said last 
named means acting to maintain the tension 
in the second balloon in balance with the sum 
of the tensions in the first balloons, and means 
for driving said twisting spindles and said twist 
ing device in Synchronism, said tension com 
pensating means comprising a first fixed posi 
tion guide engaging the material as it approaches 
the tension device, a second fixed position guide 
Spaced therefron, a roller guide engaging and 
driven by the material in its travel between the 
first and second fixed guides, a support for the 
roller guide comprising a lever mounted for os 
Cillation about an axis transverse to the length 
of the lever, the roller guide being mounted on 
the lever, means constantly urging the lever 
against the force of the material deflected by 
the roller guide, a rotatable disc mounted on 
the lever, the disc being positioned adjacent to 
and drivingly connected to the roller guide, said 
disc having a slot transverse to its axis inwardly 
from its periphery and parallel to the broad sur 
faces thereof, the disc being so mounted that 
a run of material from the second fixed position 
guide extends through the slot in the disc and 
roughly parallel to the plane of the slot therein, 
Said side walls of the slot engaging the ma 
terial With a force which is variable generally 
in accordance with the amount of displacement 
of the roller guide from an initial, Operating, 
position with the material just contacting a side 
wall of the slot. 
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