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1o all whom it may concern.

HILL, a citizen of the Umted States, and a

ebldent ‘of New Haven, in the county. of
New Haven and State of Connecticut, have.

invented certain new and useful Imp1 ove-

ments in Winding-Machines, of which the_

following is a specification.
This invention relates to'a wmdmg mha-
chine, and particularly to means for control-

ling the tension of the wire or other strand

bemg wound by such a machine, and the
main object of the invention is to provide
an improved winding machine for winding
wires and other str ande in which the tensiou
on the strand -and the rate of travel thereof
may be maintained substantially constant. -

It is well known that in winding magnets,

ete., it is important to keep the tension on
the wire throughout the winding oper ation

as nearly constant as possible, and 1t 1s also
“well known that it 1s exceedingly difficult to

maintain such a substantially constant ten-
sion. I believe that the solution of this
problem is to be found in a mutual control
between the speed of the winding mandrel

and the speed of the spool or source ot sup-
ply of wire to be wound upon that mandrel.
‘In order to obtain such a mutual contr ol
lightness of parts is important, in order that

3 mpul acceleration: or retardation of the -
speed of the traveling strand at the desired

~ point or points may be obtained. It is es-
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pecially important that the mandrel itself
be light; and it should be driven in such %

manner that all inertia and momentum ca-

pable of affecting the rate of travel of the
strand at the winding point may be as far
as possible eliminated. In order to accom-
plish this result the winding mandrel 1is

preterably separated from all of the other
driven parts of the machine and is operated
separately by a motor not connected with

any other part of the driven mechanism of
the winding machine.

mandrel and the other parts of the machine,
with the exception of the means for tension-

ing the strand, is the wire or strand itself.

Tor the purpose of controlling the tenston

of the wire or strand being wound I make . _ - re 3
~rate of travel of the strand at the point of

use of suitable means (,o-ntlolled b__y the ten-

In the present case

the only u}nne(,tmn ‘between the winding
‘the strand passing to the mandrel..

means of a suitable sensitive take-up device
forming part of my automatic tension device

- slon of the strand ltself for varying the rate
Be it known that I, Cuarres R. UNDER-

of travel of such strand. This controlling
action is preferably exercised at the two
main points in the winding machine herein-

‘before referred to, that is to say, at the
‘winding point of the mandrel and at the

55

point of supply of the strand delivered to o

‘the mandrel to be wound. In this case the
tension of the strand being wound is the
“means employed - for varying the rate of

60

tra,vel of the strand at the point of supplv o
It is also the means employed for varyving =

‘the rate of tra,vel of the strand at the wind-
Ing point; but in this case the controlling
‘action 1s exerted dir ectly upon the driving -
means or-motor by means of which the man-.
~drel is operated, and through that motor

the speed of travel of the ma,ndreal and hence

_'the mte, of travel of the strand at the wind-
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ing point will. be regulated. In addition o

“to the provision of means for controlling the

rate of travel:of the strand at the winding
point and at the point of supply by the ten-
sion of the traveling strand itself, I also

75

make the controls at the winding pomt and =~
the point of supply interdependent in the
preferred embodiment of my invention, in . .

order that there may be an exceedingly sen:

80

sitive interaction of the means for control-
ling the travel of the strand at these two

pmnts and a correspondingly sensitive re-

“sponse by each of these controlling means to -
the contmlhng action of the other. In order

85 .
to obtain the best results I deem it desirable . -

to emplov electrical controlling means of the

quick-acting. type, the movable controlling -
parts of which are light and readily respon-
“sive when it is necessary to bring them into

but is also controlled by the rate of travel

of the strand, 1s preterably governed by a

loop in the strand between the point of sup-

and 1s effected thi mmh a. take-up -device co-

plv and the’ winding point of the machine

operative directly Wlt]l such loop portion of

By

100 -

for controlling the rate of travel of the wire

being wound, every variation in the relative

90
action, and the operation of this electrical
controlling means, which not only controls
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| supply and the Wmdmg pomt I'espectwelv

."5

-may be instantaneously and accurately indi-

cated and measured, and a corresponding in-
stantaneous and accurate variation of the
rate of travel of the strand at the winding
point may be effected, -which variation will
be Substanmally preportlonal to the change
in the ratio of the speed at the two points

- mentioned. Thus, by providing a suitable

10

15

20

'25

- and the proper regulation of the
motor for drwmg the me,ndrel In the latter.

30

take-up device ce()peretwe with said loop
and so constructed as to ‘be responsive in-

stantly to every increase or decrease of the

speed of travel of the strand, either at the
point of supply or at the 1em(fllng point, the
bend of the loop with which the controlled
point of the take-up device coOperates, will

 be caused to indicate and measure automati-

~cally the variations in the speed ratio of the
two points reterred to, and the controlling

point of the take-up Wlll in the construction

employed by me, eﬂ‘_ect the corresponding
necessary variations.in the speed of travel

of the supplying means and the mandrel, as

for example, through the proper 1e0°ulat10n

of the action of a brake in the former case
speed of the

CﬂS@

Other features of my present invention
not hereinbefore referred to will be herein-

after descrlbed and clalmed and are 1llus-
‘trated in- the a,ccempanymg dmwmgs in

' - which,

30
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Flgure 1 is a- sectmnal S1de elevation

broken at one point in the length thereof,
-~ gf a J

. simple type of winding machine em-
bodylng suitable means for .automatically

- centrolling the rate of travel of the strand |

“being wound through the tension exerted
on said strand; Fig. 2 is a sectional plan of
- the same shown on a smaller scale, and Fig.
3 1s a diagrammatic view of the main ele-
ments of salid machine and the electmcal

- controlling means therefor.

45

Similar characters designate like parts in

- all the figures of the drawings. .

Any suitable means may. be employed for.

mountmg and operating the several -parts

. of my Improved winding machine.
necessary mechanism of such a machine 1s

quite simple and comprises principally suit-.

50

- means, a mandrel and means for turning

i5

The

‘able means for supporting and controlling
~the rotation of a spool or other supplying

the same, and means for controlling the rate
of travel of the strand and for reversing the
-~ direction of travel of the feed device by

" means of which successive layers are wound

)

upon the mandrel, this reversal, of course,
taking place at the end of each helix wound.

All of these operating parts may be mounted

- upon a suitable base, such as 2, or upon suit-

able standards rlsmg therefrom, such as are
shown et 3,4, 5,6 end .

strand comes.
dicated at 8 and is mounted on a short shaft

‘motor 16 at the proper time.
mechanical reversing switch comprises, in

1 me,eee

The supports 4 end 5 are the principal

cnes, as on these are mounted thé mandrel
on Wthh the strand is to be wound and the
spool or source of supply from which such

or arbor, 9, on the supports 5 in such a man-
ner as to turn fr eely unless 1ts movement 1s
positively retarded. The mandrel, which
may be of the type shown at 10, is suppmted
by the upright.4, in this case thmuc"h a long

- winding arbor or shaft, 11, which consti-

tutes 1n the COIlStIHCtIOIl shown part of the
it being

driving means for the mandrel,
1llustr ated as the a,rmetme shaft of an elec-
tric motor, 12, empleyed for turmnﬂ' the
mandrel.

The strand in passing from the spool or

' supplying means 8 to the winding mandrel.

10, passes, as 1s usual, around a o*mde sheave
operative for laying the strand on the man-

“drel in coils in close succession. This onide-

sheave may be of the type indicated at 13,
it being suitably mounted in this case on a
feed-nut, 14, mounted to travel back and
forth along a feed-screw, 15, which may be
rotated by any suitable dr: 11?1110‘ means, stch
as an_electric motor, 16. - The Teed-screw 15
constitutes in this ease an extension of the

armature shaft of the motor 16 and has its

free end mounted in the upright 6, for sup-
port. It will be noticed that separate driv-

- ing means or motors are employed for turn-

ing the feed-screw and the arbor of the
winding mandrel respectwelv in order that
the work to be done in turning the winding
mandrel may be reduced to the minimum.

For the purpose of reversing the.direction
of movement of .the feed- nut 14 and the
guide-sheave 13 traveling therewith, the di-

‘rection of rotation of the mctor 16 will be
reversed. This may be accomplished 1n any

suitable manner, a simple mechanical means

_bemg illustrated for the purpose of revers-

ing” the direction of current through  the
This electro-

the construction here illustrated, a slide, 17,
one end of which is mounted to move back
and forth in the support 7, while the other
end .is connected dlrectly to a reversing
switch, 18, of well-known construction, con-
trolling the direction of the current through

-the motor 16. On the reversing rod or b.[u

-ceoperate with a cerrespondm p10]ect1011

21, extending from the feed-nut 14. These
parts are so constructed and combined that
at the proper point near the end of its travel

in one direction the projection 21 striles

one or the other of the projections 19 and 20
on the switch-bar 17 and shifts said switch-
bar until the switch i1s in the opposite posi-
tion for reversing the current through the

6§

Here the supply spool is in-

70

75

80

85

90

99

100

1095

110

119

120



1, 166 943 |

motor 16 On the approach to the oppos1te

end of its travel in the new direction this.
operation is of course repeated through the

other projection on the switch-bar and the
switch-bar shifted in the opposite direction,

“and with it the- SW1tch 18, to send the current

~ through said motor in the other direction.

10

- must -be made for varying the speed of said

As the speed with which the feed-screw 15

travels should be substantially constant in
one direction or the other, the reversing

switch 18 1s all that is requlred to control

the operation of the motor 16. In the case.

of the winding mandrel 10, however, while

the rate of rotation should De substantially
constant, yet i order to obtain a proper.

regulation of the winding action provision

. mandrel and .for cbtaining a variation in

20

. may be readily obtained. The motor em-
ploved is a series motor having suitable
. means for controlling the action the1 eof and

- 25

Totation of the armature shaft 11. I

the speed substantially 1nstantaneously In

order to accomplish this the motor 12 should

be one in which such a variation of speed

obtaining a close regulatmn of the speed of
prefer

to regulate the speed of this shaft by shunt—

_pomt 1S preferably carried around a suitable

- guide-point to form a loop and thésagmde— -

erable

pomt 1s shiftable in a path of consl

length. - The object of this is to obtain at the

‘guide-point controlled by this loop a very

sensitive action and to transmit the move-
ment that takes place at this guide-point to

another point controlling the rate of travel
of the strand being wound.. This guide-

point 1n the present case 1s the axis of a
guide-sheave, 26, mounted to turn in this in-

stance on a rock -arm, 27, suitably pivoted at
28 and having, 1 the construetion shown, a
controller-arm, or switch-arm, 29, carrying

a contact, 30, adapted to travel over a series
of contacts, 31 of a suitable rheostat, 32, for
the purpose of obtammg a fine reO‘ulatmn of
the flow of current in a controllmg electric

65
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eircuit, in this case the circuit of the series

motor 12 governing the winding mandrel.

Here a second controller-arm or switch-ar m,

33, is also i n fixed relation with the rock-arm

_27 and carries a contact, 34, movable over a
- series of contacts, 35, of sa1d rheostat 1 a
-manner similar to that 1llustrated 1in connec-

tion with the contacts 80 and 31. This sec-
ond sw1tch -arm and row of contacts con-

~ing more or less of the current normally—trol in the present case the current through
the solenoid 25. The rock-arm 27 together _

with the switch-arms 29 and 33 and the

30

passing through the field windings or arma-

ture windings, as the case may be. The

manner. in which this regulating. action is

preferably secured will be her elnaftel de-

seribed more in detail.

 rate of travel of said strand at the point of
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In addition to obtammg a close reﬂulatlon

of the rate of travel of the wire or other

strand at the winding point of the mandrel,

as just described, I also preferably employ
means for. obtamlng a close regulation of the

supply. In the construction here shown this

regulation results from the employment of
a- brake Having a graduated braking action:

preferably under electrical control. I have
illustrated in this construction a brake, 22,

‘mounted on the end of a brake—lever, 23

pivoted on the support 3 and connected at a
suitable point to the core, 24, of a solenoid,
25, connected in a suitable regulatmg circuit.

~ The braking action of this device may be
00

closely regulated by correspondmgly regu-
lating the pull of the solenoid.

As before stated, the rate at which the
strand travels is intended to be controlled by
the tension thereon, this tension serving in
the present case to control the rate of travel
both at the point of supply and at the wind-

‘ing point. In order that the changes in the

tension of the strand being wound may bring

about a substantially instantaneous regula--

tion of the speed of the motor 12 controlling
the winding operation, or of the spool 8 con-

trolling the paying out of the strand; or of
both of these, the portion ef the str‘md be-

tween the pomt of supply and the winding

guide-sheavé 26 constitute a light rocking

-element Ireely movable about the axis 28 in
- one direction under the influence of the ten-

85
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sion exerted by the shortening loop, 1, of the

strand, s, being wound, and also freely mov-
-able in the opposite d1rect10n under the in-

fluence of a suitable actuator, such as a light
spring, 36, which opposes the pull of said
shortemng loop, as will be obvious. - The ten-

sion of the spring 36 may be regulated as
shown in Fig. 1, by a suitable adjusting

screw, 37. As the strand travels around the

of the strand at the point of supply or at the
mndmg point, or both, varies from time to
time, the length of the loop 1 will corre-

100
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various rotary elements from the spool 8§
- to the winding mandrel and the rate of travel

110

spondingly change and as it does the rock-

arm 27 with 1its guide-sheave 26 will e

swung in one direction or the other and the
“ratio of the movements of the mandrel and
the supply spool at every moment will be ac- -
~curately indicated and measured by the posi-
tion and movement of said rock-arm and the
parts connected thereto. Sald rock-arm will

of course swing to the right in Fig. 1 as the

115
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tenswn on the strand between the point of -
pply and the winding point decreases, and

-wﬂl swing to the left as sald tension incr E‘ISeS

and becomes effective to overcome the power

exerted by the sprmcr 36. As said rock-arm-

swings in one direction or the other the con-

125

troller-arms 29 and 33 will correspondingly
swmg over the contacts 31 and 35 of the two



1D

15

will be correspondingly cut down or built armature will be established and the motor g
up, as‘the case mav be. . . will 'be instantaneously stopped automati-

- .The manner in which the automatic elec- cally when the controller-arm 29 reaches this

. tric controlling means or switch mechanism extreme left-hand position. = -
just described operates to regulate the rate It will be clear from the foregoing that by
ot travel -of -the strand, both at the point the means described there is obtained an in- 3
ot supply and the  winding point, will be terdependent control of the movements of
clear by referring to the diagram in Fig. 8, the strand at the point of supply and the
In which the controller-arms 29 and 83 are winding point respectively which control is
indicated by arrows as tooperating with the exceedingly sensitive and is responsive sub-
rows of contacts 31 and 85 of two sets of re- stantially instantaneously to any variation gg -
sistance coils, one of which is indicated whatever in the position of the principal
at 38 and serves to control the solenoid 25, controlling point, viz., the axis of the guide- -
while the other is. divided into two sections, sheave 26, which change takes place when-
39 and 40, controlling respectively the arma- ever there is a change in the ratio of the
ture and field windings-of the series motor movements of the strand at such poin of 85

20

@; .

sets of resistances of the rheostat 82 and the:
~current passing ‘through the brake-control-
ling solenoid 25 and the series motor gov-
-erning the rate of rotation of the mandrel .

12. 41 and 42 and 43 and 44: designate ter-

~minals which, 1t will be understood, are con-

- nected with a suitable source or sources!of

25

30

30

electric energy, and it will be clear that when

there 1s no resistance 38 in the circuit of the
solenoid 25 and no resistance 39 or 40 in

shunt with the circuit of the armature 45,
or the field windings, 46, of the series motor

12 the full strength of the current employed

to energize the solenoid 25 will flow through

said solenoid and the full strength of the
-current used 1n the motor 12 will pass
through both the armature windings and the

F

field windings of said motor. The manner
in. which the controller-arm 33, moving in
cither direction from a ‘central point, cuts
the sections of the resistance coil 38 into or

- out of circuit:will be cbvious. This solenoid

- circult 1s shown in light lines in Fig. 3 to
4. _ |
- motor. When the controller-arm 29 is on the

distinguish it from the circuit through the

central contact of the series of contacts 31 the

circuit “of -the motor 12 will be directly

_;through the field windings and the armature

45

00

windings thereof, as will be clear from the
diagram. _When, however, the arm 29
swings either to the right or to the left onto

‘the contacts controlling either the resistance
- 40 or the resistance 39 a shunt, of greater or

less resistance arcund either the field wind-

1,166,048

46; conductor 48, contmller-arm'zg and }_con-
ductor 49, to the oppaosite terminal 43 with-

~out passing through the armature windings
45, and thus an absolute short circuit of the

supply and winding point respectively. It
will ‘of course be clear that this change of
-ratio may be due either to an increase or a de-

crease of the rate of travel at the winding

point, or to an increase or decrease of the
rate of travel at the point of supply, or to a
“change 1n the rate of travel at both of said

points. As the controlling point changes
and the controller-arm swing in one direc-
tion or the otherthe flow of current through
the solenoid 25 and the series electric motor

12 will be varied in the manner before de-
‘scribed to produce the necessary changes in

the braking action and in the speed of rota-
tion of the armature shaft 11 automatically

What I claim is: -~

00

‘986
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‘determined by the action of the electrical
controlling means. for measuring- and indi-
cating the variations in the tension of the
strand, and for varying the rate of travel
of the strand in" accordance with such
‘changes 1n tension. = . s

105

‘1. In a winding machine, the combination

with a winding mandrel, of a motor nor-
mally operative for turning said mandrel,
and “electrical means codperating with the

strand at a point between the point of supply

and the mandrel and controlled by the ten-

110

‘sion of the strand being wound for varying -
‘the rate of travel of the turning mandrel.

115

Ings or the armature windings, as the case = 2. In a winding machine, the combination
may be, will be established and a portion of with a winding mandrel, of a motor mnor-
_the current traversing such windings cor- mally operative for turning said mandrel,

-+ respondingly shunted, as will be clear from:
said diagram. When the controller-arm 29

56
| reaches 1ts extreme right-hand position the

60

éb

field windings 46 will be completely shunted

and all the current will pass from terminal

44 through conductor 47, resistance 40, con-
troller-arm 29 and conductor 48, to and

through the armature windings without
‘passing through the field windings; while

when 1 1ts extreme left-hand position all of

the current will pass from said terminal 44
through conductor 47, through the windings

and electrical controlling means codperative
with the strand at a point between the point

of supply and the mandrel for regulating
‘the rate of travel of the turning mandrel.

3. In a winding machine, the combination

with a. winding mandrel, of a motor nor-
 mally operative for turning said mandrel.
and electrical controlling means for regulat-

ing the rate of travel of the strand at the
turning mandrel said means embodying an
element codperative with- the strand at a

‘pomnt between the point of supply and the

120
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130



B mandrel and controlled by the tensmn of the_

- ment codperative with the strand at a point
- between the point of supply and the mandrel
and controlling said rate of travel and con-

10
- trolled by the tension of the strand.

- with a winding mandrel, oxr a motor nor-
" mally. operative for turmng said mandre],

18
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strand. -
4. In a wmdmg machme the combmat]on
with a winding mandrel, of a motor for

turning said mandrel, and electrical control-
ling means for reﬂulatmg the rate of travel .

of the strand said means embodying an ele-

- 5. Ina wmdmg machine, the eombmatlon

and electrical controlling means for regulat-

- 1Ing the rate of travel of the strand at the

20

25

80

turnlng mandrel said means embodying an

- element controlling said rate of travel and
‘a second element controlled by the tensmn of'

the strand.

6. In a.winding machme, the oomblnatlon'
- with a winding mandrel, of a ‘motor nor-
~ mally operative for turnlng said mandrel,

and. electrical means codperative with the

strand at a point between the point of supply
“and the mandrel and contrclled by the ten-

sion of the strand being wound for Varymg
the speed of said motor. . -

. In a winding machme, the combmatmn
with a winding mandrel, of a motor nor-

milly operative for turnlng said’ mandrel,
“and electrical means cooperative with the
- strand at a point between the point.of sup-

~ ply and the mandrel and controlled by an

_35

increase in the tension of the strand bemg __

wound for reducing the speed of said motor.
8. 1n a winding machine, the combination

“with a winding mandrel, of a motor nor- "
mally operative -for turnmcr said mandrel,
and electrical means eooperatlve with the -
~ strand at a point between the point of sup-
- ply and the mandrel and controlled by a de-

* crease In the tension of the strand being

45

wound for i 1ncreasmg the speed of 'said mo-
tor.

9. In a Wllldlllg ms¢ chme, the combmatlon'
Wlth a Wmdmg mandrel of a series motor

"~ for turning said mandrel- and having field

" tion with a windin
,supplymg a strand,

12. In a winding machine, the combina-

tion with a winding mandrel of an inde-

pendent motor unconnected with the remain-
der of the Wmdmg machine and normally

operative for turning said mandrel, and '
‘electrical means cooperative with the. strand
“at a point between the point of supply and

the mandrel and controlled by the tension of
the strand being wound for varying the
speed of said motor.

.- h) | . | . I | | ' 5 :
--'pomt of supplv and the mandrel for vary-
‘ing the speed of said motor. |

70
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13 In a winding ma,chlne the combina-

tion with a winding mandrel, of a motor for

turning said mandrel, and an automatic ten-
- sion. device cooperatne with the strand at a

80

point between the point of supply and the

strand and embodying electrical means for

- varying: the rate of travel of the turmng

mandrel.
14. In a wmdlng machme ‘the: combma-
tion with a winding mandrel of means for

‘mandrel and controlled by the tension of the -

86

supplying a strand, a take-up device for con- -

trolling .a loop in the strand between -che

- point of supply and the winding point, and
‘electrical means controlled by said take -up
device for varying the rate of travel of the

turning mandrel. .
15. In a winding machlne ‘the ¢ombina-

tion with a winding mandrel of means for
-supplying a strand, & take-up device for con-
trolling a loop 111 the strand between' the
point of supply and the winding point, and-

P 100

electrical means controlled by said take-u

%0

95

device for varying the rate of travel of the

strand at the mandrel.

16. In a winding ma,chlne the combma,-.

a take- 11 device for
controlling a loop 1 in ‘the strand between the

‘point of supply and the winding point, and

automatic-electrical means controlled by said
take-up device for varying the rate of travel

- of the strend-supplymg means and of the
-turnlnc" mandrel. - -

mandrel of means for
-10b

110

17, In a wmdmg rna,ohme the. eomblna- -

.' tlon with. a winding mendrel of means for

58 tor for turning said mandrel and having

-~ and armature windings, and means controlled
50 by an increase in the tension of the strand
- being wound for shuntlng one of sald Wmd- “the strand between the point of supply and
- Ings. the winding point, and -electrical control-
10. In a wmdmg ma,chme the combma,- - ling means governed by said take-up device
tion with a winding mandrel, ‘of a series mo- for vdrying the rate of travel of the strand.
'18. In.a winding machine, the combina-
tion with a winding mandrel, of means for
supplymg a strand, a take-up device co—
operative with and’ controllin tg a, loop
the strand between the point o supply :—md ;
‘the winding point, and electrical controlling 125
means for varying the rate of travel of the
strand, said means including a contact- arm'
governed by said take-up device.
~ 19. In a winding machiney the combina-
tion Wlth a Wmdlng Ina.ndrel of means for 130

supplying a strand, a take- up device co-
‘operative with and controlling a loop In 115

126
~ field and armature W1nd1ngs and means con-’

- trolled by changes in the tension of the:

~strand being wound “for shunting both of -
) smd windings but each at a. different time.
- 6 11. In a winding machine, the combina-
- t1on with a winding mandrel and with
, means for supplying a strand, of a motor
! normally operative for turnlng sald man-
' drel, and circuit-controlling means governed’

65 by the tension of the strand between the.



L0

=

- supplying a, strand, a t}ike-updevice' co-

operative with and controlling a loop in the
strand between the point of supply and the

‘winding - point, and electrical means for
regulating the rate of travel of said strand

at each of sald points in proportion to the
movements of said take-up device. o

90, In a winding machine, the combina- - _
tion with, a winding mandrel, of means Ior
supplying a strand, a take-up device for
controlling a loop in the strand between the
point of supply and the

tion with a winding mandrel, of means for

‘supplying a strand, a take-up device for con-
trolling a loop in the strand between the

 point of-supply and the winding point, a

15

20

25

‘motor for

~trically-op

motor for turning the mandrel, and means
for varying the speed of said motor in pro-

portion to the movements of said. take-up
device. ' . ' ' |

21. In a -Windiﬁg machine, the‘:_cdmbina-

supplying a strand, a take-up device for con-
trolling a loop in the strand between the

" point of supply and the winding point, a
' turning the mandrel, a brake for

said supplying means, and means for vary-

ing both the speed of said motor and the

braking action in proportion to the move-
ments of said take-up device. I

" 99. In a winding machine, the combina-

tion with a winding. mandrel, of means for

supplying a strand, a take-up device for con-
trolling a loop 1 .
point of supply and the winding point, elec-

‘a rheostat for. varying the operation of
“said electrically-operated means in. propor-
" “tion to-the movements of said take-up device

- and having a contact-arm governed by said

40

45

- 50

~ controlling " a loop

55

60

65.

take-up device.

.93, In a winding machine, the -combina-
tion with a winding mandrel, of means for
supplying a strand; a- take-up device for
controlling a looprin the strand between the.

point of supply and the winding point, and
electrical controlling means for varying the

rate of travel of the strand, said means 1n- -
“cluding a motor for turning the mandrel
and a contact-arm governed by said take-
up device and controlling the operation of

gsald motor.

- ) "'&1 -

24, In a winding machine, the combina-.
 tion with a winding mandrel, of means for
 supplying a strand, a take-up device for.
| in the strand between.
‘the point of supply and the winding point,
‘and’ electrical controlling means for vary-.
“ing the rate of travel of the strand, said
means in¢luding a motor for turning the
mandrel, and a rheostat governing the oper-

ation of said motor and having.a contact-
arm governed by -said take-up device. =

‘tion ‘with a- winding mandrel, of means for.

supplying a strand, a take-up-device for con-

trolling a loop-in. the straiid between the

“series motor for turning
means controlled by the take-up device for

in the strand between the

v yperated means for regulating the
rate of travel of the winding mandrel, and

point of supply and the' winding point, a

1,166,048

motor for turning-the mandrel, a brake for

said supplying means, and electrical control-

ling means governing the operation of sald
motor and brake and including a rheostat

having a pair of contact-arms governed by

70

said take-up device and corresponding re-

" gpectively to said motor and brake.

96. In a winding machine, the c_o"bina'—

winding point, a

shunting one of the windings of said motor

~ to vary the rate of travel of said motor and
Y the strand. o
tion with a winding mandrel, of means for.

27. In a winding ma.chine,'- the -combina}e
tion with a winding mandrel, of automatic

“electrical means for supplying a strand, and

means controlled conjointly by said man-

“drel and supplying means and cobperative

with the strand at a point between them
for regulating the rate of travel of the

“strand. - |

~ 98. In .2 winding machine, the combiné.-

‘tion with a winding mandrel, of automatic
“electrical means for supplying a strand,

and means controlled conjointly by said
mandrel and supplying means and coopera-
tive with the strand at a point between

the mandrel, and

75
80
85

20

$5

them for maintaining a substantially con-

stant tension upon the strand.

29. In a winding machine,

electrical means for supplying a strand, and

means controlled conjointly by said mandrel
and supplying means and codperative with
the strand at a point between them for
maintaining a substantially constant ten-

sion upon the strand at the winding point.
30, In a winding machine, the combina-

A _ ne, the _cbmbina_- _
tion with a winding mandrel, of automatic

100

105

tion with a winding mandrel, of a motor

normally operative for turning said man-

drel, and electrical controlling means co-

turning mandrel. -

3l In a wi

ding machine, the combina-

. o- 110
operative with the material at a point be- 7 -
tween the point of supply and the mandrel -
for regulating the rate of travel of the

| _ ;'115
tion with a winding mandrel, of means for -

supplying a -material, a take-up device for

controlling a loop

the turning mandrel.

. 32. In a winding machine, the combina-
~_tion with ‘2 ‘winding mandrel; of means for
! ovice.  supplying a.matenal, a take-up device for
- 95. In a winding machine, the combina- '

_ in the material- between
the point of supply and the winding point,
-and electrical means controlled by said talke-

ML 120
up device for varying the rate of travel of

Materis take-up for 125
“controlling a loop in the material between

the point of supply and the winding point,

_and electrical means controlled by said take-

up device for varying the rate of travel ol

“

the material at the mandrel.-

130
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33. In a winding machine,” the combina-

" tion with a winding mandrel, of means for

- - supplying a material, a take-up device co-
operative with and controlling a loop in the.
material between the point of supply and
the winding point, and electrical control--

- for varying the rate of travel of the ma-

ling' means governed by said take-up device

~ terial. -

10

34. In'a winding machine, the combina-

tion with a winding mandrel, of means for

~ supplying a material, a take-up device co-

operative with and controlling a loop in the

- material between the point of supply and

1o

the winding point, and electrical controlling
means for varying the rate of travel of the
material, said means including a contact-

~-arm governed by said take-up device.

20

25

.30

-a motor for turning the mandrel, an
for varying the speed of said motor in pro-

35. In a winding machine, the combina-
tion with a“winding mandrel, of means for
supplying a material, a take-up device for
controlling a loop ‘in the material between
the point of supply and the Winding

- -

portion to the movements of said take-up

386. In a Winding lm?achiné,'- the combina-

tion with a winding mandrel, -of means for
supplying a material, a take-up device for
in the material between . -
- Witnesses: -~ -

controlling a loop _ |
the point of supply and the winding point,

electrically-operated means for regulafing -
- the rate of travel of the winding mandrel, -

?ng the rate of travel of the material, said
.means including *a motor for turning the

take-up device and controlling the operation

- 38. In a winding machine, the combina-

point,
means -

v
and a rheostat for varying the operation of 35
said electrically-operated means in propor-
tion to the movements of said take-up de-
vice and having a contact-arm governed by
said take-up device. - o
- 387. In a_winding machine, the combina- 40

‘tion with a winding mandrel, of means for
supplying a material, a take-up device for

controlling -a loop in the material between
the point of supply and the winding point,
nd electrical controlling means for varv- 45

mandrel and a” contact-arm governed by said
of said motor. - 50

tion with a winding mandrel, of means for

-supplying a material, a take-up device for
~controlling a loop in the material between

the point of supply and the winding point, 55

‘and electrical ‘controlling means for varying

the rate of travel of the material, said means

1cluding a motot for turning the mandrel,

and a rheostat governing the operation of

~sald motor and having a contact-arm gov- 60 -
~erned by said take-up device. L .

Signed at New Haven in the county of

New Haven and State of Connecticut this

9th day of October A. D. 1913,

- CHARLES R. UNDERHILL. -

-~ Mary A. Murrny,
- ‘Eva .M. ViseL.
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