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BRAKE FOR STRAND HANDLING 
APPARATUS 

Tillman T. Bunch, Ashland, Md., assignor to 
Western Electric Company, Incorporated, New 
York, N. Y., a corporation of New York 

- - Application December 15, 1949, serial No. 133,164 

This invention relates to brakes for strand 
handling apparatus, and more particularly to 
brakes for maintaining uniforn, tension. On 
strands being withdrawn from Supply copS and 
for stopping the withdrawal of such strainds. 
In the manufacture of electrical conductors 

for use in the communications art, certain types 
of conductors are advanced through an appa 
ratus arranged to withdraw a strand material 
from one or more supply cops and serve it spiral 
ly around the advancing core to form a covering 
On the conductor. The Withdrawal of the Straind 
from the supply cop causes the cop to rotate with 
respect to the strand withdrawing means, where 
by it usually is necessary to retard the relative 
rotation of the cop with a braking force sufficient 
to maintain uniform tension on the strand as 
it is expended from a full cop. to ari empty cop. 
“Due to the fact that the unwinding diameter 

of the cop is constantly decreasing as the strand 
material is expended from a full cop to an empty 
cop, the braking force must constantly decrease 
in order to maintain a uniform tension on the 
strand. An accurate control of the strand ten 
sion may be obtained by regulating the braking 
force retarding the rotation of the cop by the 
tension in the strand itself, whereby any changes 
in the strand tension adjusts the braking means 
directly so as to maintain the required tension 
on the strand. It is further desirable to use the : 
braking means to stop the cop and the means 
withdrawing the strand from the cop when the 
strand being withdrawn therefrom breaksin order 
to prevent overrunning of the cop and excessive 
tangling of the strand. 
An object of the invention is to provide new and 

improved brakes for strand handling apparatus. 
Another object of the invention is to provide 

new and improved brakes for maintaining uni 
form tension on a strand being withdrawn from 
supply cops and served around a continuously 
advancing filamentary core and for stopping the 
withdrawal of such strands upon the breakage of 
a strand being withdrawn from the cop. 
A brake for strand handling apparatus which 

embodies certain features of the invention, com 
prises a rotatable spindle designed to receive a 
strand supply cop, means for withdrawing the 
strand from the cop at a predetermined rate and 
causing rotation of the cop, means for retarding 
the rotation of the spindle to tension the strand, 
and means responsive to the tension on the strand 
for selectively controlling the spindle retarding 
means so as to maintain uniform tension on the 
strand as it is withdrawn from the cop. - - - 

15 Claims. (C1.57-19) . 
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A clear understanding of the invention Will be 

had from the following detailed description of a 
Specific embodiment thereof, when read in con 
iunction with the appended drawings in which 
like numerals designate identical parts through 
out the several views, and, in which: 

Fig. 1 is an enlarged, fragmentary, sectional 
View of a Strand serving apparatus embodying 
Certain features of the invention, and 

Fig. 2 is an enlarged, vertical, sectional view 
taken along line 2-2 of Fig. 1. 

Referring now to the drawings and more par 
ticularly to Fig. 1, there is shown a concentric type 
Strand Serving machine of a type generally used 
in applying a textile or similar covering around 
an insulated or jacketed conductor. Only that 
portion of such a serving machine to which the 
in Vention is directly related is shown in Fig. 1, 
and, as shown, comprises an elongated shaft O 
Suitably journalled in a bearing cartridge which 
is rigidly secured to the base of the serving ma 
chine, a portion of which is indicated by the 
numeral 2. A flange 5 is keyed to the portion of 
the shaft 9 adjacent to the bearing i? and has a 
thin metal cup 6 secured thereto by means of an 
annular cap f secured to the flange 5 by a 
plurality of bolts one of which is shown in Fig. 1, 
and indicated by the numeral 20. - 

It is to be understood that the shaft is is con 
nected to a Suitable power means (not shown) 
which is arranged to rotate the shaft and the 
cup 8 attached thereto at a predetermined speed. 
The arrangement of the driving mechanism for 
the shaft is described fully in my copending ap 
plication Serial No. 102,664, filed on or about 
July 1, 1949, hence, a detailed description of this 
nechanism is not given here. 
The portion of the shaft C extending beyond 

the flange 5 is reduced in diameter to receive a 
tubular spindle 2 which is rotatably mounted on 
this portion of the shaft 0 by a plurality of needle 
bearings 22-22. The end of the spindle adjacent 
to the bottom of the cup f6 is provided with a hub 
2.É which fits neatly in a central bore 25, provided 
in the cap 7. The hub portion 24 is provided with 
a counterbore 39 for receiving a grease retainer 
ring 3 which fits neatly between the counterbore 
and the shaft to retain the lubricant provided 
en the needle bearings 22-22. 
The hub 24 extends beyond the cap 7 and is 

provided with a flange 33 which rotates within 
3, Counterbore 34 provided in the flange 5. A 
plurality of springs 35-35 are positioned be 
tween the ring 3 f and a cup-shaped ring 36 rest 
ing on the bottom of the counterbore 34 and 
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keyed for rotation with the spindle 2. The spin 
dle 2 is designed to rotatably support a cop 37 
having a supply of strand material 38 wound 
thereon in a fashion which permits it to be readily 
Withdrawn therefron and served around a core 
40 being advanced through a central bore 4 pro 
vided in the shaft by suitable advancing means 
(not shown). 
The cop 37 usually is wound on a cop tube 42 

which is arranged to be keyed for rotation with 
the Spindle 2 in any suitable manner, such as 
a plurality of longitudinal splines equally spaced 
about the periphery of the tubular spindle 2 
and complementary ribs provided along the in 
ternal bore of the cop tube. The strand 38 is 
withdrawn from the cop 37 and passes through 
a slot 43 provided in the cup and around the 
outside surface of the cup to an eye 45 through 
which the strand passes to an eye 46 provided 
on a piston rod 4 forming part of an air flow 
control poppet valve indicated generally at 50 
Which is mounted inside the cup. The strand 
paSSes through the eye 46 and then upwardly as 
Seen in Fig. 1 to a guide 5: secured at the lip of 
the cup and then moves angularly toward the 
core 40 passing through the central bore 4f of 
the shaft f. - 

Rotation of the cup 6 at a predetermined rate 
of speed, withdraws the strand from the cop 37 
and Serves it Spirally around the advancing core 
40 to form a suitable covering thereon. The 
withdrawal of the strand causes the cop to ro 
tate at a rate of speed greater than the speed 
of the cup due to the diameter of the cop with 
respect to the Orbit of the rotating guide 5 at 
tached to the cup 6. 
The flange 33 forming part of the spindle 2 

is provided with a brake ring 52 of suitable fric 
tion material. The needle bearings 22-22 permit 
the Spindle 2 to move axially on the shaft O 
so that the brake ring 52 may engage the bottom 
Of the counterbore 34. The Springs 35-35 are 
designed to hold the spindle in its uppermost 
position. So that normally the brake ring does not 
touch the bottom of the counterbore 34. When 
the ring 52 engages the bottom of the counter 
bore 34, the friction between the ring 52 and the 
Surface of the counterbore 34 retards the rota 
tion of the Spindle 2 and the cop 37 carried 
thereby and tensions the strand 38 as it is with 
drawn from the cop by the Cup 6. The tension 
On the Strand 38 must be maintained at a pre 
determined value as the strand is expended from 
a full cop to an empty cop to obtain a uniform 
covering on the core 40. However, as the di 
annetter of the cop constantly decreases, the 
torque required to rotate the cop must decrease 
pl’Oportionately to maintain uniform tension on 
the strand throughout a serving operation from 
a full cop to an empty cop. 
The cap T is provided with a counterbore 53 

adjacent to the flange 33 of the spindle 2 SO as 
to form ain annular chamber 54 between the 
upper Side of the fiange 33 and the botton of 
the counterbore 53. Air under pressure from a 
suitable Supply source (not shown) is admitted 
to the annular chamber 54, in a manner herein 
after to be described, to press the brake ring 52 
against the botton of the counterbore 34 with a 
force corresponding to the diameter of the cop, 
and thereby maintains a constant tension on the 
Strand as it is withdrawn from the cop. 

Air under pressure from a suitable Supply 
source passes through an adjustable valve 63, an 
inlet pipe 55, a valve 56 having an adjustable 
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orifice therein and an outlet pipe 5 forming part 
of an air flow switch indicated generally at 58. 
The pipe 5 is connected to a threaded bore 60 
provided in a ring 6 which is rigidly secured 
to the bearing if by a plurality of bolts, one of 
which is indicated generally by the numeral 62. 
The air passes through the bore 6 to an annu 
lar groove provided in the ring 6 and into an 
annular groove 66 provided in the flange E5 se 
cured to the shaft 0. The air under pressure 
completely fills the grooves 65 and 66 and passes 
from the groove 66 through a bore 6 to a pipe 
70 which transmits the air to an inlet port pro 
vided in the upper end of a body ? of the pop 
pet valve 50. 
The air under pressure enters a tapered bore 

T2 provided in the body and passes down 
wardly around an annular clearance formed be 
tween the tapered bore 2 and a piston 13 se 
cured to the piston rod and slidably mounted 
On a guide rod 74 secured to the base of the body 
T. Air escaping through the annular clearance 
between the piston and the tapered bore 2 passes 
through an outlet port 75 and through a pipe 76 
to a bore 77 provided in the cap it. The bore 
77 communicates with the counterbore 53 pro 
vided in the cap, whereby the air from the poppet 
valve 59 enters the annular chamber 54. 
The presence of air under pressure in the an 

nular chamber 54 exerts a pressure against the 
flange 33 provided on the spindle 2 i, and thereby 
forces the brake ring 52 against the botton of 
the counterbore 34. This pressure exerts a brak 
ing force on the spindle in accordance With the 
pressure of the air maintained in the annular 
chamber. Since the spindle is rotating with re 
spect to the cap f , the bore 25 in the cap 
provides a running clearance between the spin 
dle and the cap which permits a predetermined 
leakage of air from the annular chamber into 
the cup 6, and, hence, into the atmosphere. Air 
also escapes around the clearance provided be 
tween the periphery of the flange 33 and the 
counterbore 34 and leaks under the friction ring 
52 into the clearance between the counterbore 
30 and the upper portion of the shaft (). To 
prevent air pressure from building up in the 
counterbore 30, a plurality of holes 8-8 are 
provided in the shaft to permit the air which 
leaks into the counterbore 38 to escape through 
the central bore 4 of the shaft into the atmos 
phere. Due to the clearances between the bore 
25, and the hub 24, and between the periphery 
of the flange 33 and the counterbore 36, the air 
from the supply source flows through an air flow 
switch 58 at a rate determined by the leakage 
of air through these annular clearances. The 
air at the supply source is maintained at pres 
sure sufficient to maintain a substantial work 
ing pressure in the poppet valve 5 and the an 
nular chamber 54 in conjunction with the loss of 
air through the clearances in the chanber 34. 
Air under pressure from the pipe 3 passes 

through a pipe 8C into an air-actuated dia 
phragm apparatus 8 of the air flow switch 58 
which may be mounted on a Support, 32 Suitably 
secured to the frame 2 of the serving rinachine. 
Air under pressure from the pipe 5 passes 
through a pipe 83 into an air-actuated diaphragm 
8pparatus 84, also secured to the Support 82 SO 
as to be directly in iiine with the diaphragm ap 
paratus 8. 
A post 85 is positioned between the diaphragin 

apparatus 8 and 84 to maintain a predeter 
mined spacing between the apparatus. The dia 
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phragms of the apparatus 8 and 84 are joined 
together by a rod 86 so that changes in the pres 
sure: of the air adnaitted to the diaphragms: 
causes, a vertical movement of the rod 36. A 
collar 90 is adjustably secured to the rod 86 by a 
set screw. 9 and has a finger 92 extending there 
from to operate a sensitive switch 93 mounted 
cn the support.82. The switch 93 preferably is 
provided with a normally - closed contact (not 
shown) which is connected in series with the 
control circuit of the motor driving the shaft 0. 
and the: cup 6, so that a predetermined down 
ward movement of the rod 86 opens the contact. 
of the switch 93 to deemergize the notor and ter 
minate the rotation of the cup 6. 

Operation 
Let it be assumed that the cop. 37 is positioned 

on the spindle 21, and that the strand 38 is. 
threaded through the slot 43 and the eyes 45. 
and 46, the guide 5d and attached to the core 40 
which has been threaded through the bore. 4 of 
the shaft. 0. Air under pressure from a suit 
able supply source (not shown) passes through 
the pipe 55, the valve 56 and the pipe 57 of the 
air flow switch 58 to the grooves 65 and 66. The 
groove 66 is completely filled with air under pres 
sure and the air passes therefrom through an 
opening 67 and a pipe 70 to the inlet port pro 
vided in the body of the Valve 5. The air 
passes through the annular clearance provided 
in the piston, 73 and the tapered bore 72 to an 
outlet port. 75 in the body 7, and from the out 
let port through a pipe. T6 and a bore 77 to the 
chamber 54. The air pressure in the Valve 50 
positions the piston 13 in its lowermost posi 
tion within the tapered bore 72 of the body 7. 
In this position, the piston permits the maxi 
mum escape of air around the annular clearance 
between the piston and the tapered bore and, 
hence, a maximum air pressure in the annular 
chamber 54. This air pressure working against 
the upper side of the flange 33 noves the Spin 
dle axially on the shaft against the actions of 
the springs 35-35 and presses the brake ring 52 
against the bottom of the counterbore, 34 with 
maximum force. 
The motor driving the shaft 0 and the core 

advancing means (not shown) is energized to 
rotate the cup 6 and advance the core. Thero 
tation of the cup withdraws the strand, from the 
cop and serves it spirally around the core. As 
the cup starts to withdraw the strand 38 from 
the cop 31, it rotates the spindle against the 
pressure on the brake ring and produces a brak 
ing force in excess of that which is required to 
create the required tension on the strand 38 as. 
it is served on the core 9. This excessive ten 
sion on the strand immediately moves the pis 
ton T3 in the tapered bore 2 against the preS 
sure of the air admitted to the body TSO as to 
decrease the annular clearance between the pist 
ton and the tapered bare, 72. This movement of 
the piston reduces the air pressure admitted to 
the annular chamber 54 to such an extent. that 
the resulting force applied on the brake ring 
52 produces a braking force on the spindle which 
is sufficient to create the required predetermined 
tension on the strand 38. This predetermined 
tension on the strand holds the piston 73 at an 
intermediate point in the tapered bore 72 where 
the tension. On the stand, plus the air preSSure 
in the annular chamber 54, is equal to the pres 
sure of the air in the pipe 70. The pressure of 
the air admitted to the pipe. 55 may be adjusted 

6 
by any conventional pressure regulating means, 
such as valve 63, to obtain from the Supply 
source, any desired tension on the strand with. 
in reasonable limits. 
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Due to the annular clearance provided between 
the bore 25 and the hub 24 of the spindle. 2. and 
between the flange 33 and the counterbore 34, a. 
slight air leakage occurs from the annular chamr. 
ber 54 into the atmosphere. This air leakage. 
creates a normal flow of air through the pipe 55, 
the valve 56 and the pipe 57 of the airflow switch 
58 and through the grooves 65 and 66 and the 
valve 50 to... the chamber 54. This air flow. 
through the air flow switch. 58 results in an air 
pressure in the diaphragm apparatus 8 sub 
stantially equal to the air pressure in the pipe 
55. An air pressure substantially equal to that 
in the diaphragm apparatus 8 also occurs in 
the diaphragm apparatus. 84 since the velocity of 
the air flow through the switch. 58 is relatively 
low. 
The differential between the air pressure act 

ing on the diaphragm 8 and the air pressure 
acting on the diaphragm 84 holds the finger 92. 
of the collar 9) at a predetermined position. 
The switch 93 is positioned on the Support 82 so. 
that its operating lever is adjacent to the finger 
92, whereby its contact remains in its normally 
closed position. With this normal air flow 
through the Switch 58, the valve. 56 in the pipe. 
line 5 does not disturb the pressure differential 
between the diaphragm apparatus 8 and 84. 
As a result, the switch 93 is not actuated by the 
finger 92 secured to the rod. 86. 
As the cup 6 continues to. Withdraw the strand 

from the cop and serve it spirally around the 
core, the unwinding. diameter of the cop, 37 conr. 
stantly decreases. As, the unwinding diameter 
of the cop decreases, the length of the lever 
arm from the tangential point, where the strand 
leaves the cop. to the center of rotation of the 
spindle constaatly decreases. This decreasing. 
length of the lever arm requires a corresponding 
decrease in the braking force applied on the spin 
dle 2 in order to maintain a uniform tension on 
the strand 38 throughout the unwinding opera-. 
tion from a full cop to an empty cop. The ef 
fective braking radius of the brake ring 52 is: 
fixed, therefore, the braking force on the spin 
dile must be decreased by continually decreas: 
ing the pressure of the air in the annular cham 
ber 54 as the diameter of the cop. 37 decreases 
to obtain uniform tension on the strand, 

It has been stated hereinabove, that when the 
cup 6 is. Withdrawing the strand from the cop, 
the tension on the strand is approximately equal 
to the difference between the air pressure in the 
pipe 55 and the air pressure in the chamber 54. 
Therefore, the increased tension in the strand 
resulting from the decrease in the unwinding 
diameter of the cop. together with the back pres 
sure in the valve 50 overcomes the pressure 
of the air supplied to the valve. 59 and moves 
the piston 73 toward a portion of the tapered bore 
having a Smaller diameter. This movement of 
the piston reduces the annular clearance, and per 
mits less air to escape from the upper portion 
of the valve to the outlet port 75, and thereby re 
duces the pressure of the air admitted to the ans 
nular channber 54. This reduced air pressure.ir 
the chamber 54 reduces the braking force applied 
on the spindle, and, Consequently, reduces the 
tension on the strand to its predetermined value. 
This adjustment of the piston 73 by the strand 

tension takes place in very small increments bes. 
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cause the change in the tension on the strand in 
creases in very small amounts for very short 
periods of time. It is believed to be obvious from 
the above description, that as the unwinding di 
ameter of the cop decreases, the strand operates 
the piston 3 in accordance with each decrease in 
the unwinding diameter of the cop so as to con 
stantly decrease the air pressure admitted to the 
chamber 54 and thereby effect a corresponding 
decrease in the braking force on the spindle 2. 
In this way the valve 59 serves to maintain Sub 
stantially uniform tension on the Strand 38 as it is 
expended from a full cop to an empty cop by the 
cup 6 which serves it around the core 49. 
The valve 50 controls the braking force ap 

plied on the spindle in the manner described so 
long as the strand 38 does not break during the 
Serving operation. Let is be assurned that dur 
ing the serving operation, the strand 38 suddenly 
breaks, in which case, the parted strand allows 
the piston 3 to drop to its lowermost position. 
The piston in this position permits a maximum 
escape of air from the tapered bore 72 to the out 
let port 75 and results in a substantial increase in 
the air pressure in the chamber 54. The in 
creased air pressure within the chamber 54 in 
mediately stops the rotation of the cop and the 
spindle 2 with respect to the cup 6 driven by 
the shaft 9. But the rotation of the cup 6 must 
be terminated substantially simultaneously with 
the cop 3 to prevent the strand from unwindirag 
from the cop and becoming entangled within the 
Cup. - 

The Sudden movement of the piston 3 to its 
lowermost position in the tapered bore of the 
valve 5C, also creates a sudden increase in the 
velocity of the air flow in the pipe 5 due to the 
sudden release of the air from the pipe 55 into the 
chamber 54. The valve 5S positioned between 
the diaphragm 8 and the diaphragm 84 provides 
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a variable orifice in the air fiOW switch 58 which . 
prevents the sudden release of the air from the 
pipe 57 a corresponding drop in its pressure from 
being restored immediately to the normali pres 
sure differential between the diaphragms 8 and 
84 by the air supply source. Therefore, the Sud 
den increase in the velocity of the air flow through 
the pipe 57 substantially reduces the pressure of 
the air acting on the diaphragm 84. This allows 
the diaphragm 8 to move the rod 26 so as to 5 
cause the finger 92 to actuate the switch 93 to 
open its contact and disconnect the motor (not 
shown) which is driving the shaft 0 from its 
power supply, whereupon the rotation of the cup 
S is terminated substantially simultaneously 

With the cop and spindle. Thus, when the strand 
38 breaks during the serving operation, the re 
lease of the piston to its lowermost position effects 
an immediate stoppage of the Spindle 2, the cop 
37 and the cup 6. 
When a sufficient quantity of air passes through 

the valve 56 to bring the air pressure in the pipe 
5 up to air pressure in the pipe 55, the normal 
pressure differential between the diaphragms 8 
and 84 is restored and the finger returns to its 
normal position with respect to the Switch 93. 
This causes the Switch 93 to resume its normal 
operating position, but the motor driving the shaft 
O must be reenergized to place the apparatus in 

operation when the broken strand has been re 
paired. 

5 5 
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While it has been shown that variations occur 

in the tension on the strand 38 as the diameter 
of the cop constantly decreases layer by layer, it 
should be understood that the Strand tension 75 

8 
varies throughout the unwinding of each layer 
due to the fact that the unwinding point of the 
Strand traverses the length of the cop as it is 
Withdrawn therefrom. This traversing of the un 
Winding point of the strand- varies the angle of 
the strand with respect to the eye 45, and, conse 
quently, the tension on the strand 38. The strand 
tension also varies due to mutual adhesion of the 
strand 38 when the convolutions of one layer are 
imbedded in between the convolutions of the ad 
jacent layer. All variations in the tension of the 
Strand 38 operate the valve 50 in the manner de 
Scribed to vary the braking force on the spindle 
2 in accordance with the change in tension so as 
to maintain uniform tension on the strand as it 
is expended from a full cop to an empty cop. 
While the above-described apparatus is partic 

ularly Well adapted to maintain uniform tension 
On a Strand being withdrawn from a strand Sup 
ply cop during a Serving operation, it may be 
readily modified to maintain uniform tension on 
Various kinds of filamentary material employed 
in the manufacture of filamentary articles with 
out departing from the spirit and scope of the in 
vention. 
What is claimed is: 
1. A brake for tensioning strands withdrawn 

from a Supply cop provided on strand handling 
apparatus, which comprises a support, a shaft 
positioned on the Support, a spindle rotatably 
mounted on the shaft and designed to carry a cop 
containing a Supply of strand material, means 
for withdrawing the strand from the cop and 
causing rotation of the cop by the paying off of 
the material therefrom, a brake element, posi 
tioned between one end of the spindle and the 
Support, said spindle being free to move axially 
on the shaft, means for moving the spindle axial 
ly on the Shaft and press the brake element 
against the Support with a force sufficient to re 
tard the rotation of the spindle and tension the 
strand being withdrawn from the cop, and means 
responsive to the tension in the Strand for selec 
tively controlling the means urging the brake ele 
ment against the Support So as to maintain uni 
form tension on the strand as it is expended from 
a full cop to an empty cop. 

2. A brake for tensioning strand material being 
Withdrawn from a Supply cop provided on strand 
handling apparatus, which comprises a shaft, a 
Spindle rotatably mounted on the shaft and de 
signed to carry a cop containing a supply of 
Strand material, means rotatable about the axis 
of the cop for withdrawing the strand material 
from the cop and causing rotation of the cop by 
the paying off of the material therefrom, a brake 
element mounted on the end of the spindle adja 
cent to a surface of the strand withdrawing 
means, Said Spindle being provided with a prede 
termined axial movement on the shaft, resilient 
means for holding the brake element out of en 
gagement with the Strand withdrawing means, 
means for moving the spindle. On the shaft 
against the action of the resilient means and 
causing the brake element to engage the strand 
Withdrawing means with a force sufficient to re 
tard the relative rotation of the spindle against 
the Withdrawal of the strand and thereby tension 
the strand, and means responsive to the tension 
in the strand for selectively controlling the 
means urging the brake element against; the 
Strand. Withdrawing means so as to maintain 
uniform tension on the strand as it is expended 
from a full cop to an empty cop. 

3. A brake for tensioning strands withdrawn 



9. 
from strand handling apparatus; which come 
prises a support, a shaft positioned on the sup 
port, a spindle rotatably positioned on the firee 
end of the shaft and designed to carry a cop con 
taining a supply of strand material; said spindle s 
having a surface in close proximity to a surface 
of the support, means for withdrawing thes 
from the cop and causing rotation of thies 
fluid pressure actuated means for caus 
surfaces to engage each other with a fo 
cient to retard the rotation of the spind 
tension the strand being withdrawn fr 
cop, and means responsive to the tensic - 
strand for selectively controlling the fluid p. 
sure actuated means so as to maintain uniform 
tension on the strand as it is withdrawn from the 
COp. 

4. A brake for strand handling apparatus, 
which comprises a rotatable spindle designed to 
carry a cop containing a supply of strand mate 
rial on the free end thereof, means for withdraw 
ing the strand from the cop and causing rotation 
of the cop by the paying off of the strand m 
rial therefrom, a brake element mounted on strand withdrawing means adjacent to one end 
of the spindle, means for causing air under pres 
sure to urge the spindle into engagement with 
the brake element with a force sufficient to re 
tard the tension in the strand as it is withdrawn 
from the cop, and a valve provided in the air 
supply means for regulating the pressure of the 
air causing the spindle to engage the brakeele 
ment, said valve being responsive to the tension 
in the strand so as to regulate the air pressure 
acting on the spindle so that it maintains a uni 
form tension on the strand as it is expended from 
a full cop to an empty cop. 

5. A brake for tensioning strand material 
withdrawn from a supply cop provided on strand 
handling apparatus, which comprises a support, 
a shaft vertically positioned on the support, a 
spindle rotatably mounted on the free end of the 
shaft and designed to carry a cop containing a 
supply of strandmaterial, means for withdraw 
ing the strand from the cop and causing rot. 
of the cop by the paying off of the strand the 
from, an annular brake element secured on the spindle adjacent to the support, said spindlebe. 
ing free to move axially on the shaft so that the 
brake element may engage the support, means 
for causing a fluid under pressure to move the 
spindle on the shaft so that it presses the brake 
element against the support with a force suffi. 
cient to retard the rotation of the spindle and 
tension the strand being withdrawn from the 
cop, and a valve provided in the fluid pressure 
system and arranged to be operated by the 
strand for selectively, controlling the fuid pre 
sure acting on the spindleso as to maintain uni 
form tension on the strand as it is expended from 
a full cop to an empty cop. 

6. A brake for tensioning strand material 
withdrawn from a supply cop provided on a 
strand handling apparatus, which comprises a 
support, a shaft positioned on the support, a 
spindle rotatably mounted on the free end of the 
shaft and designed to carry a cop containing a 
supply of strand material, means for withdrawa 
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ing the strandmaterial from the cop and causing 
rotation of the cop, an annular chamber formed to 
at the base of the shaft supporting the spindle, 
said spindle having a flange secured theréon for 
rotation within the annular chamber, a brake 
element provided on the annular flange of the 
spindle, said spindle having sufficient axial moves 5 
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ment on the shaft to permit the brake element 
to engage the bottom of the annular chamber, 
means for admitting air under pressure into the 
annular chamber to cause the-brakeeleinent to 
engage the bottom of the chamber with a force 
sufficient to retard the rotation of the spindle 
with respect to the support and create a tension 
in thie strand; and a valve provided in the air 
pressure supply means and arranged to be re 
sponsive" to the tension in the strand for select. 
tively controlling the pressure of the air admitted 
to the annular chamber so as to maintain uni 
form tension on the strand as it is expended from 
a full cop to an empty cop. 

7. A brake for tensioning strand material being 
withdrawn from a supply copprovided on a strand 
handling apparatus, which comprises a shaft, a 
spindle rotatably mounted on the free end of the 
shaft and designed to carry a cop containing a 
supply of strandmaterial, means rotatable about 
the cop for withdrawing the strand from the cop 
and causing rotation of the cop by the paying off 
of the strand therefrom, a brake element mount 
ed on one end of the rotatable'spindle adjacent 
o the strand withdrawing means, said spindle 
aving a predetermined axial movement on the 

shaft, means for causing air under pressure to 
move the spindle axially of the shaft so that the 
brake. element engages the strand withdrawing 
means with a force sufficient to retard the rela 
tive rotation of the spindle and tension the strand 
being withdrawn from the cop, and a valve pro 
vided in the air supply means having a piston 
slidably positioned therein for regulating the 

i pressure of the air causing the brake element to 
engage the strand withdrawing means, the move 
ment of the piston being controlled by the ten 
sion in the strand being withdrawn from the 
cop so as to regulate the pressure of the air ap 
plied to the brake element so that it maintains 
uniform tension on the strand as it is expended 
from a full cop to an empty cop. 

8. A brake for tensioning strandmaterial being 
Withdrawn from a supply cop provided on strand 
handling apparatus, which comprises a shaft, a 
spindle rotatably mounted on the free end of the 
shaft and designed to carry the cop containing a 
supply of strandmaterial, means rotatable about 
the axis of the cop for withdrawing the strand 
material from the cop and causing rotation thereof 
by the paying off of the strand therefrom, a brake 
element positioned at the end of the spindlead 
jacent to the strand withdrawing means, said 
spindle having a predetermined axial movement 
on the shaft, means for moving the spindle axially 
on the shaft thereby urging the brake element 
into engagement with the strand withdrawing 
means to retard the relative rotation of the spin 
dle with a braking force sufficient to tension the 
strand being withdrawn from the cop, and means 
responsive to the tension on the strand for selec 
tively controlling the braking force applied on the 
spindle so as to maintain uniform tension on the 
strand as it is expended from a full cop to an 
empty cop, said controlling means responsive to 
the tension of the strand being so arranged that 
if the strand breaks as it is withdrawn from the 
cop the controlling means is rendered inopera 
tive, whereby the urging means increases the 
braking force applied to the spindle to stop the 
copimmediately, and prevent overrunning of the 
CO. 

9. A brake for strand handling apparatus; 
which comprises a shaft, a spindle rotatably 
mounted on the free end of the shaft and de signed to carry a cop containing a supply of 
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strand material, means rotatable about the axis 
of the cop for withdrawing the strand from the 
cop and causing rotation of the cop, a brake ele 
ment positioned on the end of the Spindle adja 
cent to the strand withdrawing means, said spin 
die being capable of axial movement on the shaft, 
means for moving the spindle axially on Said 
shaft thereby causing the brake element to en 
gage the strand withdrawing means and retard 
the relative rotation of the spindle with a brak 
ing force sufficient to tension the strand being 
withdrawn from the cop, means responsive to 
the tension on the strand for Selectively con 
trolling the means for moving the spindle axially 
on the shaft so as to maintain uniform tension 
On the strand as it is expended from a full COp. 
to an empty cop, said tension controlling means 
being arranged to cause the brake element to 
substantially increase the braking force on the 
spindle and stop the rotation of the cop When 
the strand being withdrawn from the cop breaks, 
and means arranged to be operable when the 
strand tensioning means applies greater than a 
predetermined braking force on the Spindle for 
stopping the strand withdrawing means simul 
taneously with the cop to prevent overrunning 
of the cop with respect to the Strand Withdrawing 
ea.S. 
10. A brake for tensioning strand material 

being withdrawn from a supply cop provided On 
strand handling apparatus, which comprises a 
shaft, a spindle rotatably mounted on the shaft 
and designed to carry a cop containing a given 
supply of strand material, means rotatable about 
the axis of the cop for withdrawing the Strand , 
material therefrom and causing rotation of the 
cop by the paying off of the material therefron, 
a brake element mounted on the end of the Spin 
dle adjacent to the strand withdrawing ineails 
having sufficient axial movement on the shaft So 
that the brake element engages the Strand With 
drawing means, means for causing a fluid under 
pressure to move the spindle axially of the shaft 
and causing the brake element to engage the 
strand withdrawing means and retard the rela" 
tive rotation of the spindle with a force sufficient 
to tension the strand, means responsive to the 
tension in the strand for continuously regulating 
the rate of flow of the fluid acting on the Spindle 
so as to vary the braking force thereon in a C 
cordance with the constantly decreasing diame 
ter of the cop and thereby maintain uniforn 
tension on the strand as it is withdrawn from a 
full cop to an empty cop, and means responsive 
to a predetermined change of a rate of flow of 
the fluid acting on the spindle for terminating 
the rotation of the strand withdrawing means. 

11. A brake for tensioning strand material 
being withdrawn from a supply cop provided on 
the strand handling apparatus, which comprises 
a rotatable shaft, a tubular spindle rotatably 
mounted on the free end of the shaft and de 
signed to carry a cop containing a supply of 
strand material, a member secured for rotation 
with the shaft for withdrawing the material from 
the cop and causing rotation of the cop, a brake 
element positioned on the end of the Spindle ad 
jacent to the strand withdrawing member, Said 
spindle being free to move axially on the shaft, 
means for causing air under pressure to move the 
spindle axially of the shaft and press the brake 
element against the strand withdrawing member 
so that it retards the rotation of the cop With a 
braking force sufficient to tension the strand 
being withdrawn from the cop, a valve responsive 
to the tension in the strand for regulating the 
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rate of flow of the air under pressure acting on 
the spindle to vary the braking force applied 
thereon in accordance with the constantly de 
creasing diameter of the cop and thereby main 
tail uniform tension on the strand as it is ex 
pended from a full cop to an empty cop, said 
valve being arranged to substantially increase the 
pressure of the air acting on the spindle when 
the strand breaks so as to prevent overrunning 
of the spindle, an air flow switch provided in the 
air supply means so as to be actuated by a pre 
determined change in the rate of flow of the air 
acting on the brake element, and means arranged 
to be actuated by the air flow SWitch for termi 
nating the rotation of the strand withdrawing 
member when a strand breaks to prevent over 
running of the cop with respect to the strand 
withdrawing member. 

2. A brake for tensicning Strand material 
withdrawn from a supply cop provided on strand 
handling apparatus, which comprises a rotatable 
shaft, a Spindle rotatably mounted on the free 
end of the shaft and designed to carry a cop con 
taining a supply of strand material, a member 
secured for rotation with the shaft for Withdraw 
ing the Strand froin the cop and causing rotation 
of the cop, a brake element naounted. On the end 
of the Spindle adjacent to the Withdrawing 
means, said spindle having sufficient axial nove 
ment on the shaft So that the brake element may 
engage the Strand withdrawing member, a Sup 
ply of air under pressure, means for conducting 
air under pressure from the Supply source to 
cause the spindle to move axially on the shaft 
So that the brake. element retards the relative 
rotation of the spindle with a braking force Suf 
ficient to tension the Strand being Withdrawn 
from the cop by the withdrawing means, a valve 
positioned in the air conducting means and re 
Sponsive to the tension in the Strand being With 
dra Wr fron the cop for continuously regulating 
the pressure of the air acting on the spindle SO 
as to vary the braking force on the Spindie in ac 
cordance with the constantly decreasing diameter 
of the cop and maintain uniform tension on the 
strand as it is expended from a full cop to an 
enpty cop, and an air flow SWitch including a 
pair of air-actuated diaphragms connected to 
gether so as to be subject to the pressure of the 
air in the conducting in eans ahead of the Valve 
Operated by the Strand tension, Said arrangement 
of the air diaphragnis producing a normal oper 
atting pressure differential between the dia 
phragms, an orifice positioned between the dia 
phragms to restrict the rate of flow of air through 
the conducting mileans joining the diaphragms, 
and near is arranged to be actuated by the air 
flow Switch. When the pressure differential be 
tween the diaphragans is not normal to terminate 
the rotation of the Strand withdrawing lineans, 
Said valve controlled by the strand tension being 
arranged to Substantially increase the rate of 
flow and the pressure of the air acting on the 
spindle when the Strand breaks to stop the cop 
immediately, said operation of the valve due to 
the breakage of the Strand substantially increas 
ing the rate of flow of air between one of the 
diaphragms and the valve and changing their 
normal pressure differential Sufficiently to oper 
ate the switch and terminate the operation of 
the strand withdrawing means simultaneously 
With the stoppage of the cop. 

13. A brake for tensioning strand material 
withdrawn from a supply cop on a strand han 
dling apparatus, Which coinprises a rotatable 
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shaft, a spindle rotatably mounted on the free 
end of the shaft designed to carry a cop contain 
ing a supply of strand material, a member se 
cured to the shaft for rotation therewith for 
withdrawing the strand from the cop and cauS 
ing rotation of the cop, said spindle having a 
flange secured on One end thereof, a brake ele 
ment secured on the annular flange of the spin 
dle, an annular chamber formed in the strand 
serving member to receive the flange on the spin 
dle and the brake element, said spindle having 
sufficient axial movement on the shaft so that the 
brake element may engage the bottom of the an 
nular chamber, a supply of air under pressure, 
means for conducting the air under pressure from 
the Supply source to the annular chamber, said 
air pressure in the annular chamber acting on 
the flange and moving the spindle So that the 
brake element engages the bottom of the cham 
ber and retards the rotation of the spindle with 
a braking force sufficient to tension the strand 
being withdrawn from the cop, a valve positioned 
on the strand serving member and actuated by 
the tension in the strand for regulating the pres 
Stre of the air in the annular chamber SO as to 
maintain uniform tension on the strand as it is 
expended from a full cop to an empty cop, said 
annular chamber having a leakage path between 
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the strand serving member and the spindle 
whereby a predetermined flow of air occurs 
throughout the air conducting means, an air flow 
switch comprising a pair of air-actuated dia 
phragms positioned in the air conducting means 
so that each diaphragm is subject to the air pres 
sure in the conducting means, a variable orifice 
provided in the air conducting means between 
the diaphragms, said valve being arranged to sub 
stantially increase the rate of flow of air through 
the air conducting means when the Strand breaks : 
to stop the rotation of the cop, means arranged 40 
to be actuated by the air switch for terminating : 
the rotation of the strand serving member, Said : 
variable orifice serving to maintain an unbal 
anced air pressure in the air diaphragms for a 
period of time sufficient to permit the air flow 
switch to operate the switch and terminate the 
rotation of the strand withdrawing member. When 
the strand breaks to prevent overrunning of the 
cop with respect to the strand withdrawing mem 
ber. 

14. A brake for tensioning strands withdrawn 
from a supply cop provided on strand handling 
apparatus, which comprises a Support, a shaft 
positioned on the support, a spindle rotatably 
mounted on the shaft and designed to carry a Cop 55 
containing a supply of strand material, means for 

14 
withdrawing the strand from the cop and caus 
ing rotation of the cop by the paying off of the 
material therefrom, a brake element positioned 
between one end of the spindle and the support, 
said spindle being free to move axially on the 
shaft, means for moving the spindle axially on 
the shaft and press the brake element against 
the support with a force Sufficient to retard the 
rotation of the spindle and tension the strand 
being withdrawn from the cop, means responsive 
to the tension in the strand for controlling the 
means urging the brake element against the sup 
port so as to maintain uniform predetermined 
tension on the strand as it is expended from a full 
cop to an empty cop, and means for selectively 
adjusting the value of the predetermined tension 
on the strand while the strand handling appara 
tus is in Operation. 

15. A brake for tensioning strands withdrawn 
from strand handling apparatus, which comprises 
a Support, a shaft positioned on the support, a 
spindle rotatably positioned on the free end of 
the shaft and designed to carry a cop containing 
a Supply of Strand material, said spindle having 
a Surface in close proximity to a surface of the 
Support, means for withdrawing the strand from 
the cop and causing rotation of the spindle, fluid 
pressure actuated means for causing the surfaces 
to engage each other with a force sufficient to 
retard the rotation of the spindle and to tension 
the Strand being withdrawn from the cop, means 
responsive to the tension on the strand for con 
trolling the fluid pressure actuated means so as 
to maintain uniform predetermined tension on 
the strand as it is withdrawn from the cop, and 
means for selectively adjusting the value of the 
predetermined tension on the strand while the 
strand handling apparatus is in operation. 

TILLMIAN T. BUNCH. 
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