
2,900,145 Aug. 18, 1959 E. D. HANSON 
WARIABLE SPEED DISTRIBUTOR 

INVENTOR, 
A. D. AAJSOW 

a 77OARWEY 

  

  

  

  



Aug. 18, 1959 E. D. HANSON 2,900,145 
WARIABLE SPEED DISTRIBUTOR 

Filed Sept. 26, 1957 - 2. Sheets-Sheet 2 

INVENTOR. 
?, ? ?'??/SON 

a 77OAPWAY 

  



United States Patent Office 2,900,145 
Patented Aug. 18, 1959 

2,900,145 
VARABLE SPEED DESTRIBUTOR 

Estyle D. Hanson, Baltimore, Md., assignor to Western 
Electric Company, Incorporated, New York, N.Y., a 
corporation of New York 
Application September 26, 1957, Serial No. 686,342 

6 Claims. (CI. 242-1582) 

This invention relates to a variable speed distributor, 
and more particularly to a variable speed distributor for 
guiding an advancing strand back and forth along the 
length of a rotating take-up drum at such a speed that 

O 

the advancing strand is taken up in a plurality of closely . 
packed helical turns back and forth along the length of 
the drum. - 

In the manufacture of communications cable, it is 
required frequently to take up a strand, advancing con 
tinuously from a particular manufacturing process, upon 
a take-up reel. The strand wound on the take-up reel 
may be finished cable, or it may be a strand at an inter 
mediate stage in the manufacture of the finished cable, 
such a reel being unwound subsequently and the strand 
fed into another process. 
A take-up reel for cable commonly consists of a cylin 

drical drum with a circular. flange at either end thereof. 
A lead end of the cable is secured to the reel, and then 
the reel is rotated at such speed as to take up the ad 
vancing strand upon the periphery of the rotating drum. 
It is customary to provide a distributor for guiding the 
advancing strand back and forth along the length of the 
rotating takeup drum from one flange to the other so 
that the strand is taken up in a plurality of helical turns 
back and forth along the length thereof. 

It is advantageous to take up the cable in closely 
packed helical turns, and to accomplish this it is re 
quired to provide a variable speed distributor. Such a 
distributor must be designed for guiding the advancing 
cable back and forth along the length of the rotating 
take-up drum at a speed dependent on the cable diameter, 
the speed of advancement of the cable, and the winding 
diameter of the drum, which is based on the amount of 
cable already wound on the drum at any time. The 
distributor should also have an adjustable traverse in 
order to permit the winding of cable along the entire 
drum length of reels having different drum lengths. 
An object, therefore, of the invention is to provide 

an improved variable speed distributor. 
Another object of the invention is to provide a variable 

speed distributor for guiding an advancing strand back 
and forth along the length of a rotating take-up drum 
at such a speed that the advancing strand is taken up in 
a plurality of closely packed helical turns back and 
forth along the length thereof. 
A further object is to provide a novel means for con 

trolling the rate of traverse of a distributor for a moving 
strand in direct proportion to the speed of the strand. 
An apparatus for distributing an advancing strand 

upon a rotating take-up drum, embodying certain features 
of the invention, may include a variable speed distributor 
for guiding the advancing strand back and forth along 
the length of the rotating take-up drum and the following 
control means: (1) means for regulating the distributor 
speed in accordance with the diameter of the strand to 
be taken up; (2) means for regulating the distributor 
speed in accordance with the speed of advancement of 
the strand; and (3) means for adjusting the distributor 
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speed in accordance with the effective winding diameter 
of the drum. With a suitably designed tripartite control 
system of this type, the advancing strand may be taken 
up upon the rotating drum in a plurality of closely packed 
helical turns back and forth along the length thereof. 

Other objects and advantages of the invention will 
appear from the following detailed description of a 
specific embodiment thereof, when read in conjunction 
with the appended drawings, in which: 

Fig. 1 is a top plan view of an apparatus embodying 
the invention; 

Fig. 2 is a cross-sectional elevation, taken along the 
line 2-2 of Fig. 1, and 

Fig. 3 is a schematic diagram of a suitable control 
circuit for regulating the distributor speed. 

Referring now in detail to the drawings, and in partic 
ular to Figs. 1 and 2, a conventional take-up reel, indi 
cated generally by the numeral 10, is provided, having 
a cylindrical drum 11 upon which an advancing strand, 
such as a cable 12, may be wound. The reel 10 is pro 
vided with a pair of circular flanges 13 and 14, one at 
each end of the drum 11, which are designed to be 
Supported on and rotated frictionally by a pair of con 
ventional floor rollers 16-16. 
The floor rollers 16-16 are rotatably driven by suit 

able means, such as a motor 17 and a belt 18. As seen 
in Fig. 2, the floor rollers 16-16 are rotated in a counter 
clockwise direction so as to rotate frictionally the flanges 
13 and 14 and thus the drum 11, in a clockwise direction 
in order that the cable 12, advancing from left to right 
in the figure, may be taken up on the drum 11. 

Before starting the take-up operation, the lead end 19 
of the cable is attached by suitable means to the cable 
reel 10. As best seen in Fig. 1, the lead end 19 may 
extend through an aperture 21 in the flange 14 and may 
be tied to a projection 22 thereon. - 
A variable speed distributor, indicated generally by 

the numeral 23, is provided to guide the advancing cable 
12 as it advances toward the rotating take-up drum 11. 
The distributor 23 is adapted to guide the advancing 
cable 12 from a position adjacent to the flange 13 to a 
position adjacent to the flange 14 and back again to 
distribute the advancing cable back and forth along the 
entire length of the rotating drum 11 in a plurality of 
layers of helical turns. 
A suitable distributor 23, according to the invention 

may include a lead screw 24 journaled for rotation be 
tween supports 26 and 27 and driven rotatably by a 
variable speed motor 28. A pair of electromagnetic 
clutches 30 and 31 are provided for alternately reversing 
the direction of rotation of the lead screw 24. A nut 32 
is received threadedly on the lead screw 24 and is adapted 
to reciprocate back and forth along the length thereof as 
the lead screw 24 reverses its direction of rotation. The 
travelling nut 32 is supported for sliding movement by 
a pair of guide bars 33-33, which are secured fixedly 
to the supports 26 and 27. 
The advancing cable 12 passes between a pair of up 

standing guide fingers 34-34 secured to the travelling 
nut 32 for reciprocating movement therewith, the cable 
12 being guided thereby as it advances into take-up po 
sition adjacent to the drum 11. The spacing between the 
guide fingers 34-34 may be adjusted to accommodate 
cable of various diameters by means of a pair of ad 
justing bolts 36-36, which secure the guide fingers 
34-34 to a support member 37, which is in turn mounted 
by means of a bolt 38 to the travelling nut 32. 

Secured to the supports 26 and 27 are a pair of micro 
switches 40 and 41 which are designed upon actuation 
to reverse the connection of the electromagnetic clutches 
30 and 31 to reverse the direction of rotation of the lead 
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screw 24 and, thus, the direction of travel of the dis 
tributor 23. 
A pair of adjustable tripping bars 42 and 43 are secured 

to the travelling nut 32 for reciprocation therewith and 
are adapted to alternately actuate the microswitches 40 
and 41 respectively, to reverse the direction of travel 
of the nut 32. The tripping bars 42 and 43 are secured 
to a pair of bracket members 44-44, which are secured 
by a plurality of bolts, 46-46 to an elongated bar 47, 
which is in turn secured to the travelling nut 32. 

In order to distribute the cable 12 from a position ad 
jacent to the flange 13 to a position adjacent to the 
flange 14 for any desired drum length, the distance be 
tween the ends of the tripping bars 42 and 43 may be 
preset in accordance with the drum length by loosening 
the bolts 46-46, sliding the bracket members 44-44 
with respect to the bar 47, and then tightening the 
boltsº 46-46. 

In order that successive turns of cable 12 may be taken 
up in a closely packed helix, it is necessary that the 
distributor 23 guide the advancing cable 12 along the 
length of the drum 11 at a speed of one cable diameter 
for each revolution of the take-up drum 11. This rela 
tionship may be expressed by the equation X=od, where 
cy is the rotational speed of the drum 12 in rip.m., d is 
the wire diameter in inches and X is the desired distribu 
tor speed in inches per minute. The rotational speed 
of the drum 11 is approximated by the equation 

V 
“=?? 

where. V is the linear speed of the advancing cable 12 
in feet per minute, D is the effective winding diameter of 
the drum in feet and a. is the rotational speed in r.p.m. 
The effective winding diameter (D) is initially that of 
the bare, drum 11 and increases, as each layer of cable 
12 is wound, by an amount approximately equal to twice 
the cable diameter (d). 

Eliminating av from the above two equalations, it is 
seen that the desired distributor speed is approximated 
by the equation 

Vd 
?TD 

In order to wind the cable 2 in a plurality of closely 
packed helical turns back and forth along the length of 
the drum 11, control means are provided to: (1) regu 
late the distributor speed in direct proportion to the diam 
eter (d) of the cable to be taken up; (2) regulate the 
distributor speed in direct proportion to the speed of 
advancement (V) of the cable; and (3) regulate the 
distributor speed in inverse proportion to the winding 
diameter of the drum, which increases as successive layers 
of cable are wound thereon. 

First control means are provided, designated generally 
by the numeral 48, for regulating the speed (X) of the 
distributor 23 in accordance with the diameter (d) of 
the advancing cable 12. Other factors being constant, 
the speed of the distributor 23 is designed to be a direct 
function of the cable diameter (d). 

Since the diameter of the cable 12 does not normally 
vary appreciably during the winding of any one reel, 
suitable means for accomplishing this control may in 
clude a manually-controlled variable electrical compo 
nent 49, disposed in and forming a first part of a con 
trol circuit 50 for the variable speed motor 28. An ex 
ample of a suitable control circuit 50 is shown in Fig. 3 
and will be described fully hereinafter. 

Second control means are provided, designated gen 
erally by the numeral 51, responsive to the speed of ad 
vancement (V) of the cable 12, for adjusting the speed 
(X) of the distributor 23 in accordance therewith. 
Other factors being constant, the speed of the distributor 
23 is designed to be a direct function of the speed of ad 
vancement (V). 
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Suitable means 51 for accomplishing this control may 

include a differential gear unit, designated generally by 
the numeral 52, having two rotatable input shafts 53 
and 54 and an output shaft 55, responsive to any differ 
ence between the speeds of rotation of the two input 
shafts 53 and 54. A grooved roller 56 is mounted on 
the first input shaft 53 and is positioned so as to engage 
the cable 12 as it advances. toward the guide fingers 
34-34. The roller 56 and thus its shaft 53 are rotated 
by the advancing cable at a speed proportional to the 
speed of advancement thereof. 
The second input shaft 54 of the differential gear unit 

52 is driven by a pilot motor 57 at a constant speed 
preselected in accordance with the expected speed of ad 
vancement of the cable 12. A variable electrical compo 
nent 58 is disposed in and forms a second part of the 
control circuit 50 for the variable speed motor 28. The 
output shaft 55 is designed to regulate the setting of the 
variable electrical component 58 in accordance with the 
magnitude and sense of any variation in the cable speed 
from the expected value as determined by a difference in 
the speeds of rotation of the two input shafts 53 and 54. 
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Third control means are provided, designated generally 
by the numeral 59, responsive to the effective winding 
diameter (D) of the drum 11, for adjusting the speed 
(X) of the distributor 23 in accordance therewith. 
Other factors being constant, the speed of the distributor 
23 is designed to be an inverse function of the effective 
winding diameter (D). 
One means 59 for accomplishing this control may in 

clude a variable electrical component 61, disposed in and 
forming a third part of the operating circuit 50 for the 
variable speed motor 28. The component 61 is adapted 
to vary in such a manner as to decrease the speed of the 
motor 28, as the winding diameter of the drum 11 in 
creases. The setting on the component 61 is controlled 
by a pivotable arm 62 having a transverse bar 63, con 
nected to one end thereof. A pair of support members 
64-64 are secured adjustably by a pair of set. Screws 
66-66 to opposite ends of the transverse bar 63 and 
are adapted to support rotatably a pair of rollers, 67 
and 68. 
The rollers, 67 and 68 are adapted to ride upon the 

winding surface of the drum 11 in positions adjacent to 
the flanges 13. and 14, respectively. As the winding 
diameter increases, the rollers 67 and 68 are pushed away 
alternately from the drum 11 to pivot the arm 62 in a 
clockwise direction, as viewed in Fig. 2, changing the 
setting of the variable component 61 to compensate for 
the increased winding diameter of the drum 11. It will 
be apparent. that this control might be achieved by one 
roller extending the length of the drum-11, and that ap 
proximate control would result if only one relatively thin 
roller were utilized. 
A suitable, control circuit for varying the speed of the 

motor 28 in accordance, with the settings of the three 
variable components. 49, 58. and 61 is shown in Fig. 3. 
The motor 28 may be a separately-excited, shunt-wound 
direct current motor having an armature 69 and a field 
71. energized separately by suitable direct current sources. 
The speed of such a motor will vary substantially directly 
with the armature current and substantially inversely with 
the field current, - 
The variable component 49 comprises a variable trans 

former 72 connected across an alternating current source 
73. The output from the variable transformer 72 is im 
pressed across a rectifier 74 and the rectified output is 
impressed across. a series, circuit including the armature 
69. and the variable. component. 61. If the diameter of 
the cable to be wound is doubled, a pick off arm 75 of 
the transformer 72 is moved manually in a clockwise 
direction, as seen in Fig. 3. This acts to double the 
output of the transformer 72 and, thus, to double the 
armature current and, accordingly, to double the motor 
Speed • ? ?? • ? ? 
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The variable component 61 comprises a rheostat hav 
ing a pick off arm 76, which moves automatically in a 
clockwise direction, as seen in Fig. 3, as the winding 
diameter doubles. This increases the resistance, con 
nected in series with the armature 69, by the amount 
required to halve the armature current and, thus, to 
halve the motor speed. It should be noted that the rheo 
stat is not linearly wound, rather the resistance of the 
armature 69 is taken into account and the rheostat is 
wound so that the resistance increases by an amount 
sufficient to double the total resistance of the rheostat 
plus that of the armature 69, in order to halve the arma 
ture current. With this control, the motor speed will 
vary inversely with the winding diameter irrespective of 
what voltage is being supplied by the transformer 72. 
The motor field 71 is energized by a separate direct 

current source 78, the variable component 58 being con 
nected in series with the motor field 71. The variable 
component 58 comprises a rheostat having a pickoff arm 
77, which moves automatically in a clockwise direction, 
as seen in Fig. 3, as the wire speed doubles. This in 
creases the resistance connected in series with the field 
71 by the amount required to halve the field current and, 
thus, to double the motor speed. This winding is also 
nonlinear, the resistance of the field being taken into 
account. 

Operation 

In operation, an empty reel 10 of any desired drum 
diameter and drum length is positioned on the floor rollers 
16-16. As best seen in Fig. 1, the cable 12 to be taken 
up is passed over the roller 56, between the guide fingers 
34-34, and over the drum 11. The lead end 19 of the 
cable is then secured to the reel 10 by passing it through 
the aperture 21 in the flange 14 and tying it to the pro 
jection 22 thereon. 
The guide fingers 34-34 are adjusted by means of 

the bolts 36-36 so that the distance between them is 
approximately equal to the diameter (d) of the cable 12 
to be wound. The tripping bars 42 and 43 are adjusted 
by means of the bolts 46-46 so that the ends thereof 
will trip the microswitches 40 and 41 respectively, when 
the cable has been wound approximately as far as the 
flanges 13 and 14 respectively, of the reel 10. This ad 
justment is dependent on the particular length of the 
drum 11 employed and enables the winding of different 
length druns from one flange to the other. 
The positions of the supports 64-64 with respect to 

the transverse bar 63 is adjusted by means of the set 
screws 66-66 so that the rollers 67 and 68 will ride on 
the drum 11 adjacent to the flanges 13 and 4, respec 
tively. The variable component 49 is set manually in 
accordance with the diameter (d) of the cable 2 to be 
taken up. 
The cable advancing means, which may be a capstan 

of known design (not shown), is actuated to advance the 
cable 12 to the take-up reel 11. The motor 7 is then 
started, driving the floor rollers 16-16 to rotate fric 
tionally the flanges 13 and 14 of the reel 10 to permit 
taking up of cable 12 upon the drum 11. The variable 
speed motor 28 is also started which, through engage 
ment of the front electromagnetic clutch 31, causes the 
distributor 23 to start travelling from front to rear, as 
seen in Fig. 1, to guide the advancing cable into windup 
position. 
The pilot motor 57 is also started at a speed preselected 

in accordance with the expected cable speed, which pro 
vides an initial setting of the variable component 58. 
Assuming that the speed (V) of advancement of the 
cable 12 is approximately equal to the expected speed 
thereof, there will be no output from the differential gear 
unit 52 and the setting of the variable component 58 will 
remain constant. 
The cable 12 will start to be taken up on the rotating 

drum 11, and, as the first turn is wound, the front roller 
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6 
68 will be pushed away from the drum 11 and will ride 
on the newly wound cable to provide an initial setting for 
the variable component 61, based on the diameter of the 
bare drum 11. 
The distributor 23 will advance from front to rear, as 

seen in Fig. 1, at a speed equal to Va/TD, as determined 
by the combination of the settings on the variable com 
ponents 49, 58 and 61 disposed in the control circuit 50 
of the motor 28. A first layer 81 of closely packed heli 
cal turns will thus be wound upon the rotating take-up 
dru in 11, starting with the lead end 19 of the cable 12 
adjacent to the front flange 14. 
When the first complete layer 81 of cable has been 

wound upon the drum 11 with the guide fingers 34-34 
being positioned so as to supply the cable adjacent to the 
rear flange 13, the rear tripping bar 42 will trip the rear 
microswitch 40 to reverse the connection of the electro 
magnetic clutches 30 and 31. The rear electromagnetic 
clutch 30 will now rotate the lead screw 24 in the opposite 
direction to cause the nut 32 to travel from rear to front 
in order to wind a second layer 82 of cable upon the 
first layer 81. 
Upon the winding of the first turn of the second layer 

32, the roller 67 will be pushed outwardly to ride thereon, 
thereby moving the connected pivot arm 62 in a clockwise 
direction, as seen in Fig. 2, to change the setting on the 
variable component 61 by an amount predetermined in 
accordance with the increased winding diameter. This 
will operate to slow down the variable speed motor 28, 
and thus the speed of the distributor 23, by a calculated 
amount. It can be seen that each additional layer of 
cable wound upon the drum 11 will alternately move the 
rollers 67 and 68 to cause the arm 62 to move an addi 
tional step to further slow down the distributor 23. 

If, at any time, the speed (V) of the advancing cable 
12 varies above or below the expected speed, the differen 
tial gear unit 52 will be actuated to adjust by a propor 
tionate amount the setting on the variable component 58 
to speed up or slow down, respectively, the distributor 23 
in accordance with the new cable speed. 
Thus it can be seen that, by using the tripartite control 

System herein described, any diameter of cable may be 
taken up upon a drum of any diameter and length in 
closely packed helical turns back and forth along the 
length thereof, variations in the speed of advancement of 
the cable and changes in the winding diameter of the 
drum being automatically compensated for. 

If it were desired to always utilize the distributor 23 
with one particular diameter of cable, it would be pos 
sible to use only the control 51, responsive to the speed 
of advancement of the cable, and the control 59, respon 
Sive to the winding diameter. In this case, the control 
48, responsive to the diameter of the cable is dispensed 
with, the driving apparatus for the distributor being de 
signed to include implicitly the setting for the particular 
diameter of cable involved. 

It will be manifest that this invention is not limited 
to the specific details described in connection with the 
above embodiment of the invention and that various modi 
fications may be made without departing from the spirit 
and scope thereof. 
What is claimed is: 
1. Apparatus for distributing an advancing strand upon 

a rotating take-up drum, which comprises a distributor 
for guiding the advancing strand back and forth along 
the length of the rotating take-up drum, a variable speed 
electric motor for driving said distributor, a control cir 
cuit for varying the speed of said electric motor, a first 
Variable electrical component disposed in said control cir 
cuit, means for varying said first variable electrical com 
ponent so that the distributor speed is in direct propor 
tion to the diameter of the strand to be taken up, a second 
variable electrical component disposed in said control cir 
cuit, neans for varying said second variable electrical 
component so that the distributor speed is in direct pro 
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portion to the speed of advancement of the strand, a third 
variable electrical component disposed in said control cir 
cuit, and means for varying said third variable electrical 
component so that the distributor speed is in inverse pro 
portion to the winding diameter of the drum, whereby 
the advancing strand is taken up upon the rotating drum 
in a plurality of closely packed helical turns back and 
forth along the length thereof. 

2. Apparatus for distributing an advancing strand upon 
a rotating take-up drum, which comprises a distributor 
for guiding the advancing strand back and forth along 
the length of the rotating take-up drum, a variable Speed 
electric motor for driving said distributor, a control cir 
cuit for varying the speed of said electric motor, a first 
variable electrical component disposed in said control cir 
cuit, the setting of said first variable electrical component 
being regulated manually in accordance with the diameter 
of the strand to be taken up so that the distributor Speed 
is in direct proportion thereto, a second variable electric 
component disposed in said control circuit, means respon 
sive to the speed of advancement of the strand for regul 
lating automatically the setting of said second variable 
electrical component so that the distributor speed is in 
direct proportion to the speed of advancement of the 
strand, a third variable electrical component disposed in 
said control circuit, and means responsive to the winding 
diameter of the drum for regulating automatically the 
setting of said third variable electrical component so that 
the distributor speed is in inverse proportion to the wind 
ing diameter of the drum, said three variable electrical 
components being so constructed and so disposed in Said 
control circuit that the speed of the distributor is at all 
times substantially equal to 

dV 
TD 

wherein d is the diameter of the strand, V is the speed of 
advancement thereof, and D is the winding diameter of 
the drum. 

3. Apparatus for distributing an advancing strand upon 
a rotating take-up drum, which comprises a distributor 
for guiding the advancing strand back and forth along the 
length of the rotating take-up drum, a variable speed elec 
tric motor for driving said distributor, a control circuit 
for varying the speed of said electric motor, a first vari 
able electrical component disposed in said control circuit, 
the setting of said first variable electrical component being 
regulated manually in accordance with the diameter of 
the strand to be taken up so that the distributor speed is in 
direct proportion thereto, a second variable electrical com 
ponent disposed in said control circuit, a differential gear 
unit having two rotatable input shafts and an output shaft 
responsive to any difference between the speeds of rota 
tion of the two input shafts, a grooved roller mounted 
on the first input shaft of said differential gear unit and 
over which the advancing strand passes to cause rotation 
of the first input shaft at a speed proportional to the 
speed of advancement of the strand, a pilot motor for 
driving the second input shaft of said differential gear 
unit at a constant speed preselected in accordance with 
the expected speed of advancement of the strand, the out 
put shaft of said differential gear unit automatically regu 
lating the setting of said second variable electrical com 
ponent so that the distributor speed is in direct propor 
tion to the speed of advancement of the strand, a third 
variable electrical component disposed in said control 
circuit, a control arm for varying the setting of said third 
variable electrical component, and a roller secured to said 
control arm and designed to ride upon the winding surface 
of the drum for regulating automatically the setting of 
said third variable electrical component so that the dis 
tributor speed is in inverse proportion to the winding 
diameter of the drum, said three variable electrica colm 
ponents, being so constructed and so disposed in said con 
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8 
trol circuit that the speed of the distributor is at all times 
substantially equal to 

wherein dis the diameter of the strand, V is the speed of 
advancement thereof, and D is the winding diameter of 
the drum. 

4. Apparatus for distributing an advancing strand of 
constant diameter upon a rotating take-up drum, which 
comprises a distributor for guiding the advancing Strand 
back and forth along the length of the rotating take-up 
drum, a variable speed electric motor for driving said dis 
tributor, a control circuit for varying the speed of said 
electric motor, a first variable electrical component dis 
posed in said control circuit, means for varying said first 
variable electrical component so that the distributor speed 
is in direct proportion to the speed of advancement of 
the strand, a second variable electrical component dis 
posed in said control circuit, and means for varying said 
second variable electrical component so that the distrib 
utor speed is in inverse proportion to the winding diam 
eter of the drum, whereby the advancing strand is taken 
up upon a rotating drum in a plurality of closely packed 
helical turns back and forth along the length thereof. 

5. Apparatus for distributing an advancing strand of 
constant diameter upon a rotating take-up drum, which 
comprises a distributor for guiding the advancing strand 
back and forth along the length of the rotating take-up 
drum, a variable speed electric motor for driving said 
distributor, a control circuit for varying the speed of said 
electric motor, a first variable electrical component dis 
posed in said control circuit, a differential gear unit having 
two rotatable input shafts and an output shaft responsive 
to any difference between the speeds of rotation of the 
two input shafts, a grooved roller mounted on the first 
input shaft of said differential gear unit and over which 
the advancing strand passes to cause rotation of the first 
input shaft at a speed proportional to the speed of ad 
vancement of the strand, a pilot motor for driving the 
second input shaft of said differential gear unit at a con 
stant speed preselected in accordance with the expected 
speed of advancement of the strand, the output shaft of 
said differential gear unit regulating automatically the set 
ting of Said first variable electrical component so that the 
distributor speed is in direct proportion to the speed of 
advancement of the strand, a second variable electrical 
component disposed in said control circuit, a control arm 
for varying the setting of said second variable electrical 
component, and a roller secured to said control arm and 
designed to ride upon the winding surface of the drum 
for regulating automatically the setting of said second vari 
able electrical component so that the distributor speed is 
in inverse proportion to the winding diameter of the 
drum, said two variable electrical components being so 
constructed and so disposed in said control circuit that the 
Speed of the distributor is at all times substantially equal to 

Wherein d is a constant equal to the diameter of the strand, 
V is the Speed of advancement thereof, and D is the wind 
ing diameter of the drum. 

6. Apparatus for controlling the rate of traverse of a 
distributor for a moving strand, which comprises a vari 
able Speed motor for causing traverse of the distributor, 
a control circuit for Said variable speed motor, a dif 
ferential gear unit having two rotatable input shafts and 
an output shaft responsive to any difference between the 
Speeds of rotation of the two input shafts, a grooved 
roller mounted on the first input shaft of said differential 
gear unit and over which the moving strand passes to 
cause rotation of the first input shaft at a speed propor 
tional to the speed of the moving strand, a pilot motor 
for driving the second input shaft of said differential gear 
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unit at a constant speed preselected in accordance with References Cited in the file of this patent 
the expected speed of the moving strand, and a variable - 
electrical component disposed in the control circuit for UNITED STATES PATENTS 
said variable speed motor and regulated by the output 1,871,752 SimondS -------------------- Aug. 16, 1932 
shaft of said differential gear unit, whereby the rate of 5 2,533,382 Lorenz et al. ----------- Dec. 12, 1950 
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