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26 Claims. 

This invention relates to a means for control 
ling the tension in the material being wound in 
aCCOrdance With the diameter of the Wound mass 
Without physically contacting the material. 
An object of the invention is to provide a con 

trol dependent upon the size of the wound pack 
age Which Will regulate the speed ratio between 
the linear Speed of the material being wound up 
and the linear Speed of the material as it is being 
fed to the Winding means, and thus control the 
tension in the material. 
A further object of the invention is to provide 

an indicator which will indicate that the package 
has acquired a predetermined size and that the 
feed should be shifted to the next package without 
having any elements in physical contact with the 
material. 
Another object of the invention is the method 

Of producing Wound packages of artificial silk in 
Which the tension in the material is increased to 
improve its dyeing properties, maintained uni 
form, or decreased to produce a fluffy package to 
improve its Washing properties by controlling the 
feeding and taking up of the material, the control 
being in accordance with the changing diameter 
Of the material. On the package. 
More specifically the invention is applied to an 

artificial silk Spinning machine in which the spin 
ning Solution is fed by a motor-driven pump 
through a coagulating Solution, formed into a 
thread and Wound upon a bobbin. The bobbin is 
rotated at a constant axial speed and as the pack 
age is Wound up the linear Speed of the material 
being Wound constantly increases due to the 
increase in diameter of the package. The feeding 
means must be Operated at a Variable Speed to 
Compensate for this change in linear speed. If a 
package With uniform tension is desired, the 
Speed of the pump Will be increased to exactly 
compensate for the change in linear speed of the 
take-up. If a package with increasing tension is 
desired SO as to obtain better dyeing properties, 
the Speed of the pump will be varied so that the 
change in feed Will not quite compensate for the 
increase in the linear speed at the take-up and 
will thus impose a gradually increasing tension 
on the material. If a package with decreased 
tension is desired, the pump will be operated to 
change the linear Speed of the material being fed 
at a greater rate than the change of linear speed 
at the take-up and thus decrease the tension in 
the material. 
The prior practices for controlling the tension 

in the material have been to have an element 
Contact the material and thus control the feed or 

(C. 18-8) 
to have gearing interposed between the take-up 
and the feeding means which changes the Speed 
ratio between the two in a predetermined Cycle 
during operation of the machine. The first 
method is objectionable in that it applies an 
undesirable rubbing action on the filaments Which 
tends to injure them. The Second method is 
objectionable in that should the material Cea.Se 
feeding the speed ratio would continue to change 
in its cycle and the ratio between the tWO Would 
be improper when the winding is resumed. AC 
cording to the present invention, however, a light 
sensitive cell is placed adjacent the Winding pack 
age and a light-source is focused on the cell in 
Such a manner that as the package increases in 
diameter it intercepts the rays from the light 
Source. This causes the current in the light-sen 
Sitive cell to decrease in accordance With the 
amount of light blocked off. The cell is COin 
nected in the control circuit for the feeding device 
or pump SO as to Vary its Speed in accordance 
With the current in the cell. 
From the above it will be apparent that the 

Speed of the feed device will be controlled in 
accordance with the diameter of the Wound pack 
age without any physical contact with the mate 
rial being wound and always in a proper ratio to 
the size of the Wound package and consequently 
the linear speed of take-up. 
The invention Will best be understood from the 

following description of Specific embodiments of 
the same When taken in conjunction with the 
accompanying dra Wings in Which: 

Fig. 1 is a side View of a Section of the machine 
taken along line - of Fig. 4. 

Fig. 2 is a front elevation of the control attach 
ment. 

Fig. 3 is a side elevation of the control attach 
ment. 

Fig. 4 is a front View of the machine, partly in 
Section, showing but One unit of a multiple 
machine. 

Fig. 5 is a diagrammatic View of one form of 
controlling circuit. 

Fig. 6 is a diagrammatic View of a modified 
form of controlling circuit. 
The invention will be described as applied to 

an artificial silk Spinning machine. The particu 
lar Spinning apparatus ShoWn in the drawings and 
described in this Specification is of the type 
adapted to produce rayon by the Viscose process. 
However, it should be borne in mind that the spin 
ning apparatus is shown for purposes of illustra 
tion. Only and that the invention may be applied 
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2 
which it is desired to wind material and control 
the tension in the material in accordance With the 
diameter of the Wound package without physically 
contacting the material. 
Without going into details of construction of 

the Spinning apparatus shown in the drawings, it 
comprises in general a framework upon which is 
Supported a tank 2 containing a coagulating or 
precipitating bath 3 of suitable well-known com 
position. A gear pump 4 forces viscose solution 
through a pipe 5 to a filtering device 6 from which 
it passes through a goose-neck to a spinneret 8 
beneath the surface of the bath 3. The pump 4 
is driven by a motor 9 through chain 0 and suit 
able gearing . All of this structure is mounted 
on frame midway between bobbins 7, fia as is 
shown by the position of the filter device 6 in 
Fig. 4 and is duplicated throughout the length of 

A door 2 the machine for each pair of bobbins. 
is hinged at 3 and extends along the machine 
and encloses the gearing and other mechanism. 
The filament-like jets of viscose which issue 

from the spinneret 8 are coagulated by the pre 
cipitating bath 3 and are gathered into a thread 
that passes through guide 5 on a longitudinally 
movable traverse bar 6 to bobbin or 7a, as 
will be later described, and wound into a pack 
age. The traverse bar is mounted in brackets 8 
on rollers 9, 9 and is reciprocated in a manner 
to be later described. 
The bobbins 7 and 7a are supported at each 

end by a pair of rollers 20 mounted on shafts 2 
which are driven by gears 22 from motor 23. As 
shown in Fig. 4, the rollers are mounted on shafts 
2 and have flanges 24 which contact the ends 
of the bobbins to prevent axial movement of the 
bobbin. 
The means for reciprocating the traverse bar 

is is driven by the motor 23 through gear 2s 
mounted on motor shaft 25. Gear 26 engages 
gears 25 and 28 which operate the cam 29 in the 
manner fully described in U. S. Patent, 109,708 
to oscillate the member 39 about its pivot 3:. 
The member 3 has a bifurcated end, 32 which en 
gages pin 33 on a handle 34 which is pivoted to 
the traverse bar 6 at 35. 

It will be noted in Fig. 4 that while both bob 
bins are rotating, only one of the pair of bobbins 
is being used for winding. When that bobbin is 
filled the traverse bar is shifted so that the guide 
5 on the bar leads the thread to the reserve bob 

bin. In this manner the winding may be con 
tinued without having to stop the machine to 
change bobbins. The manner of changing or 
shifting the thread from one bobbinto the other 
Will now be explained. . . . 
When it is desired to shift the traverse from 

bobbin to a, the operator removes the Spring 
pressed locking pin 37 from an aperture similar 
to 38a, in the traverse bar 6 and pivots handle 34 
about pivot 35 and removes pin 33 from the fork 
32 of member 38. He then manually moves the 
traverse bar 5 until aperture 38a is in the same 
position as was pivot 35. The handle 34 is then 
lowered so as to register pin 33 with fork 32 
and the locking pin 37 engages aperture 38a, 
and the guide will then traverse the thread along 
bobbin a. 
The controling mechanism for the machine 

comprises a light-sensitive cell 4 mounted on a 
bracket . The light-sensitive cell may be of 
any Suitable type capable of changing the current 
in the cell in accordance with its illumination. 
Bracket & is carried by a bar 42 extending along 
the machine. Secured to bracket 4 is a light 

cell. 

2,214,332 
source 43 with its beam focused on the light-sen 
sitive cell. As shown in Figs. 1, 4, and 5, an at 
tachment is provided for each bobbin and is posi 
tioned adjacent the bobbin in such a manner that 
the package as it increases in size will intercept 
the rays of light from the light-source. This 
decreases the illumination of the light-sensitive 
cell and thus decreases the current in the cell. 
The cell is connected by wires 45,46 through con 
tact 47 of switch S, to be later described, to an 
amplifier 48 which amplifies the current in the 

The amplifier is connected to a controller 
box 49 which contains solenoid or other current 
responsive device 59 which acts against Spring 5 
to move the arm 52 (pivoted at 53) in proportion 
to the current in the light-sensitive cell to con 
trol rheostat 54 in the field 55 of pump motor 9 
to regulate the speed at which the thread is fed 
to the bobbin. 
- Motor 23, in this embodiment of the invention, 
is a constant speed motor. Bobbins 7 and a 
are therefore driven at a constant axial speed. 
The thread will be taken up by the bobbins at a 
constantly increasing linear speed as the diame 
ter of the bobbins increase. The feed means 
must therefore be adjusted to compensate for this 
increase in linear speed so as to maintain the 
desired tension in the material. This is done by 
selecting a proper resistance 55 in the field of the 
feed motor and varying it to accurately control 
the speed of the same. If desired the feed may 
be adjusted to gradually increase the tension in 
the materialso as to produce a package which has 
better dyeing properties, may be adjusted to main 
tain a uniform tension in the material, or may be 
adjusted to gradually decrease the tension in the 
material so as to produce a fluffy package more 
suitable for Washing. Further it is pointed Out 
that the controlling mechanism does not include 
any element which contacts the package to de 
termine its size and which would, if used, cause 
undue rubbing on the material which is fragile 
and very easily broken. 
As shown in Fig. 4 each bobbin has a control 

unit mounted adjacent thereto. These units are 
shown in detail in Figs. 2 and 3. It will be noted 
that the cell faces downward and is shielded 
from the usual overhead lights used in the build 
ing. If desired the bottom may be shielded ex 
cept for a slit which will let rays from the light 43 
fall on the cell. Switch S mounted on the handle 
34 has a contact 47 to connect either unit with 
the amplifier when the feed is changed to that 
bobbin by the shifting of the traverse bar. Switch 
S also has a contact to connect contacts 56 and 
56a in the signal circuit for the bobbins 7 and 
| 7a. This signal is operated by a contact 57 
on arm 52 which bridges contacts 58, 59, when 
the arm has moved into the position it occupies 
when a full package has been attained, and closes 
the circuit from battery B to lamp 69 or 60a and 
an audible alarm as at St. This indicates to the 
operator that the package has acquired its full 
size and that the traverse should be shifted to 
the next bobbin. It will be seen therefore that 
the control unit and signal unit for each bobbin 
is put into operation automatically when the 
traverse is shifted. 

In the above description the speed of the feed 
ing means has been varied while the speed of the 
take-up has been maintained constant. The same 
results obviously can be obtained by feeding the 
material at a constant Speed and taking it up at 
a variable speed. This would involve only the 
shifting of the control rheostat from the field cir 
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2,214,832 
cuit of the pump motor to the field circuit of the 
take-up motor. 

Also the shifting of the traverse or feed from 
one bobbin to another may be done automatically 
and the circuit made to give the signal could 
initiate the mechanism for making the change 
over. The signal circuit may also operate a stop 
ping mechanism when the package has acquired 
its proper size. 

Also if desired a godet, wheel may be geared to 
the pump or feed motor to assist in feeding the 
filaments to the take-up means and have its Speed 
varied with variations in the Speed of the pump 
Or feed motor. 
The modification in Fig. 6 shows the control 

being split between the winding or take-up motor 
and the feeding motor. In this modification arm 
52 is actuated by the Solenoid as in the former 
disclosure. It moves member 68 mounted to 
slide in bearings 69, 7 through a pin and Slot 
connection. Member 68 carries contacts 63 and 
64 which bridge contacts 62, 54' and 65, 66 as 
Shown. Contacts 54 and 65 are connected in 
the fields 55' and 6 of motors 9 and 23 and 

3 are formed as shown in Fig. 6 with one half of 
their length as a variable resistance. They are 
arranged so that during one half of the move-, 
nent of member 68 the resistance in the field of 
One motor Will vary and during the Second half 
of the movement of member 68 the resistance in 
the field of the other motor Wii vary. This Will 
result in the Speed of the first motor being Varied 
during the first half of the Winding operation 
and then running at a constant Speed; and the 
second motor running at a constant speed during 
the first half of the Winding Operation and at a 
variable speed during the second half. 
While the invention has been described in Con 

nection with a machine for spinning artificial 
silk, it is adapted to be used where it is desired 
to maintain a predetermined tension in the ma 
terial as the package builds up Without physical 
ly contacting the materia. Wiredrawing, enam 
eling, film Winding and various textile machines 
are examples where this type of control Would 
be desired. As many apparently widely different 
embodiments of this in Vention may be made with 
out departing from the Spirit and scope thereof, 
it is to be understood that it is not to be limited 
to the specific embodiments described except as 
defined in the appended claims. 

I claim: 
1. In an artificial silk Spinning machine, a 

spinneret, a driven pump for feeding Spinning 
5 solution through the spinneret to form a strand, 
means for Winding the strand into a package, 
and relatively fixed photosensitive means spaced 
from and cooperable With the Wound package 
and controlled directly by the changing position 
of the surface of the Wound package as the pack 
age builds up during Winding for controlling the 
Speed of the pump to maintain the desired ten 
Sion in the material. 

2. In a machine of the class described, means 
for feeding a continuous Windable material to a 
Winding Station; means at the Winding station for 
winding the material into a package; and photo 
electric means fixed adjacent the package and 
controlled directly by the changing position of 
the surface of the package due to Variations in 
the radial thickness of the Wound package during 
Winding for controlling the speed of the feeding 
eaS 

3. In an artificial silk spinning machine, means 
for feeding the strand, means for Winding the 

3. 
strand into a package, means Cooperable with the 
Wound package for controlling the feed means 
during a portion of the Winding period to vary 
its Speed and for controlling the Winding means 
during the remaining portion of the Winding 
period to vary its speed. 

4. In an artificial Silk spinning machine, a 
Spinneret; a pump for feeding spinning Solu 
tion through the Spinneret to continuously form 
a. Strand; means including a plurality of bobbins 
aSSociated with the spinneret to alternately re 
ceive and Wind the strand into packages; a con 
trol unit associated with each of the bobbins; 
means for transferring the strand alternately 
from bobbin to bobbin and including means for 
aSSOciating the control unit adjacent the bobbin 
being Wound With the pump, said control units 
being adapted to control the ratio between the 
rate of feeding and the rate of winding in accord 
ance With the Variation in diameter of the pack 
age being Wound. 

5. In an artificial silk spinning machine, a 
Spinneret, a pump for feeding spinning solution 
through the spinneret to form a strand, a plu 
rality of bobbins associated with the spinneret to 
alternately Wind the strand into packages, con 
trol means associated with each bobbin to control 
the Speed of the pump to vary the feed of the 
Strand in accordance with the diameter of the 
package being Wound, means for traversing the 
Strand on the bobbins, said means including 
means Whereby the traverse bar may be shifted 
to alternately traverse the strand along one or 
another of the bobbins and means associated 
With the shifting means for rendering effective 
the control means associated with the bobbin be 
ing traversed. 

6. In a device of the character described, 
means for feeding material, a plurality of means 
for Winding the material associated with the 
feeding means for alternately winding up the 
material into packages, indicating means asso 
Ciated With each Winding means to indicate when 
that Winding means has acquired a predeter 
mined size, means for shifting the feed from one 
Winding means to the other and means included 
in the last named means for rendering effective 
the indicating means associated with the pack 
age being Wound. 

7. In an artificial silk spinning machine, a 
Spinneret, pump means for feeding spinning solu 
tion through the spinneret to form a strand, a 
plurality of bobbins associated with the spinneret, 
to alternately wind the strand into packages, 
normally inoperative indicating means associated 
With each bobbin and controlled by the diameter 
of the Wound package to indicate that the bobbin 
being Wound has acquired a predetermined size, 
and means for rendering the normally inopera 
tive indicating means operable when the package 
aSSOCiated therewith is being Wound. 

8. In an artificial silk spinning machine, a 
Spinneret, pump means for feeding the spinning 
Solution through the Spinneret to form a strand, 
a plurality of bobbins associated with the spin 
neret to alternately wind the strand into pack 
ageS, means for traVersing the strand on the 
bobbins, Said means including means for shift 
ing the traverse bar to alternately traverse the 
Strand along one or another of the bobbins, in 
dicating means associated with each bobbin and 
controlled by the diameter of the package to in 
dicate When the traverse should be shifted and 
means aSSociated With the shifting means for 
rendering effective the control means for the 
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4. 

indicating means associated with the bobbin be 
ing traversed. 

9. In a strand or filament forming machine, 
means for forming and feeding a Strand, means 
for winding the Strand comprising a plurality 
of bobbins arranged to alternately wind up the 
material into packages, control means aSSociated 
with each bobbin to control the speed of the 
forming and feeding means, in accordance with 
the diameter of the package being Wound, in 
dicating means associated with each bobbin to 
indicate when the package being Wound has a C 
quired a pserdetermined size, means to traVerse 
the strand along the bobbin being Wound, means 
to shift the traverse from one package to another 
and means associated with the shifting means to 
render effective the control means and the indi 
cating means associated with the bobbin being 
Wound. 

10. In an artificial silk machine, a Spinneret, 
means for feeding spinning Solution through the 
spinneret to form a strand, a motor for driving . 
the feeding means, means for Winding the Strand 
into a package, a motor for driving the Winding 
means, a light-sensitive cell positioned adjacent 

, the winding means, a light-source positioned ad 
jacent the winding means and focused on the 
light-sensitive cell, the growing package. On the 
winding means intercepting the rays of light 
passing from the light-source to the light-Sensi 
tive cell and varying the current in the Sane, 
an amplifier connected to the light-sensitive cell 
for amplifying the current therein and a control 
device for controlling the speeds of the driving 
motors to maintain the desired Speed ratio be 
tween the speed of feeding and the speed of Wind 
ing connected to the amplifier. 

11. In a device of the character described, 
means for forming and means for feeding the fil 
ament, means for winding the filament into a 
package, driving means for the feeding means, 
and means Spaced from and cooperable With the 
Wound package and controlled directly in accord 
ance with the change in position of the Surface 
of the wound package as the package builds up 
during winding for controlling the driving means 
for the feeding means to regulate the tension in 
the material. 

12. In a device of the character described, 
means for winding material into a package; 
means for positively feeding a continuous Wind 
able material to the Winding means; and photo 
electric means cooperable With the package for 
continuously controlling the ratio between the 

; rate of feeding and the rate of Winding of the 
Windable material, Whereby the tension of the 
material in the package is controlled So as to 
form a package in which the tension is increased, 
decreased or maintained uniform as desired. 

13. In a machine of the class described, means 
for winding material into a package; means for 
supplying windable material to the winding 
means; photoelectric means Cooperable With the 
wound package and controlled by the diameter of 
the wound package for controlling the tension 
in the material during the Winding period; and 
means associated with the photoelectric means 
for closing an electric circuit when the package 
reaches a predetermined diameter. 

14. In a machine of the class described, means 
for winding material into a package; means as 
sociated therewith; means for Supplying Wind 
able material to the Winding means; photoelec 
tric means cooperable With the Wound package 
and controlled by the diameter of the Wound 

2,214,332 
package for controlling the tension in the mate- . 
rial during the Winding period; and means op 
erative in response to operation of the photo 
electric means for actuating said associated 
means when the package reaches a predeter 
mined diameter. 

15. In a device of the character described, 
means for Winding material into a package; 
means for feeding a continuous Windable mate 
rial to the Winding means; and electric means 
positioned adjacent the bobbin but spaced there 
from and COntrolled directly and Continuously 
by the changing position of the Surface of the 
package in accordance with the changing radial 
thickness of the package during the winding for 
Controlling the ratio between the rate of feed 
ing and the rate of Winding of the material 
Whereby physical contact of the control means 
with the material is avoided. 

16. In a machine of the class described, means 
for feeding Windable material; means for Wind 
ing the material into a package; and means, in 
cluding a photoelectric means, cooperable with 
the Wound package for controlling the feeding 
means during a portion of the winding period to 25 
Vary its Speed and for controlling the winding 
means during another portion of the Winding 
period to vary its speed. 

17. In a device of the character described, 
means for Winding material into a package; 
means for feeding windable material to the wind 
ing means; relatively stationary light-sensitive 
means; means for illuminating the light-sensi 
tive means during the winding of the package 
and So disposed that the increasing diameter of 
the package decreases the illumination of the 
light-Sensitive means; and means responsive to 
the amount of illumination of the light-sensitive 
means for controlling the ratio between the rate 
of feeding and the rate of winding of the ma 
terial whereby the tension of the material in the 
package is controlled so as to form a package in 
Which the tension is increased, decreased or 
maintained uniform as desired. 

18. In a device of the character described, 
means for receiving and Winding a continuous 
Windable material with a desired tension, means 
Sensitive to Wave impingement positioned adja 
cent the material-receiving means; wave energy 
generating means disposed with relation to the 
receiving and Winding means and means sensi 
tive to Wave impingement that variation in radial 
thickneSS Of the material Wound on the receiv 
ing means produces continuous variation in im 
pingement; and means controlled by the varia- is 
tion in impingement on the sensitive means for 
controlling the tension in the material. 

19. In a device of the character described, 
means for creating and sensing a field of energy; 
material-receiving ineans for winding the mate 
rial With a desired tension disposed in said field 
of energy, the magnitude of sensible energy re 
ceived by the Sensing means being controllied 
by the aimount and position of material wound on 
the receiving means; and control means operated 
in a CCCrdance With the magnitude of sensible en 
ergy received by the Sensing means for regulating 
the tension in the material. 

20. In a device of the character described, 
means for Supplying Windable material; means 
for receiving and Winding the windable mate 
rial with a desired tension; energy creating 
means adjacent the material-receiving means; 
energy receiving means adjacent the material 
receiving means and in such position that the 
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amount of energy received by the energy receiv 
ing means is controlled by the amount and po 
sition of the material wound upon the material 
receiving means; and means controlled in ac 
Cordance With the amount of energy received by 
the receiving means for controlling the tension 
in the Windable material. 

21. An apparatus for Winding strip material 
Comprising a reel, a motor coupled to Said reel, 
means for varying the torque of Said motor, a 
light source adapted to direct a beam of light 
a CrOSS Said reel, and a photo-electric relay for 
Operating said torque-varying means, said photo 
electric relay incorporating a photo-electric cell 
responsive to changing interception of the light 
beam by build-up of strip material on said reel. 

22. An apparatus for handling strip material 
and the like, comprising a reel, a dynamo-elec 
tric machine associated with said reel, means for 
Varying the torque of said dynamo-electric ma 
Chine comprised of field varying means, photo 
electric means including a light source adapted 
to emit light across said reel sensitive to change 
in radius of material on said reel, and means ac 
tliated by said photo-electric means for oper 
atting Said field Varying means, Whereby the 
tOrque of the dynamo-electric machine may be 
adjusted to maintain constant tension on the 
material. 

23. An apparatus for handling Strip material 
and the like, comprising a reel, a dynamo-elec 
tric machine associated with said reel, means for 
maintaining Substantially constant current in 
the arnature of Said machine, means for varying 
the strength of the field of said machine, and 
photo-electric means including a light Source 
adapted to emit light acroSS Said reel sensitive 
to change in radius of Strip material on said reel 
and operative to control said field varying means, 
whereby the torque of the said machine may be 
adjusted in direct proportion to change in strip 
material radius to maintain constant tension 
on the strip material. 

24. An apparatuS for handling strip material 

5 
and the like, comprising a coiler, an electric mo 
tor for driving said coiler, means for maintain 
ing Substantially constant current in the arma 
ture of said motor, means for varying the 
strength of the motor field to maintain substan 
tially constant tension on the strip material, and 
photo-electric means including a light Source 
adapted to emit light across said reel sensitive to 
build-up of strip material on said coiler adapted 
to cause said field varying means to progressively 
strengthen the coiler motor field in substantially 
direct proportion to build up. 

25. An apparatus for coiling strip material and 
the like, comprising a coiler, an electric motor 
for driving said coiler, means for varying the 
torque of Said coiler motor including field varying 
means, a driving means for said field varying 
means, a light Source adapted to direct a beaim 
of light across said coiler, a photo-electric relay 
incorporating a photo-electric cell responsive to 
changing interception of the light beam by build 
lip Of Strip material on said coiler, and electric 
means connecting said photo-electric relay and 
Said driving means, said photo-electric relay and 
driving means being operative to effect progres 
Sive Strengthening of the coiler motor field in 
Substantially direct proportion to build-up. 

26. An apparatus for handling coil material 
and the like, comprising a reel, means for vary 
ing the torque on said reel, a light source adapted 
to direct rays of light toward the said reel to be 
partially intercepted by material thereon, photo 
responsive means disposed to receive rays from 
the light Source, and electrical means, said photo 
reSpCnsive means adapted to affect said electical 
means in response to progressive change in in 
terception of the light rays by change in radius 
of imaterial On Said reel, Said electrical means 
Connecting said photo-responsive means and said 
torque-varying means and adapted to actuate 
torque-varying means in response to variations 
in impulses from Said photo-responsive means. 

JAMES T. KLINE. 
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