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To all whom it may concern: |
Be it known that I, JAMES J. WooOD, a citi-

zen of the United States, residing at Fort

Wayne, in the county of Allen and State of
Indiana, have invented certain new and use-

ful Improvements in Machines for Winding

Coils, of which the following is a specifica-
tion. | | | |
- The winding of coils for electric trans-
formers, field-magnets, &e., is commonly done
by hand, the. number of turnsof wire laid on

being counted by the workman as he pro-

ceeds,

-~ T'his invention provides a machine in the

nature of a lathe for performing the winding,

with means for keeping it under the control |

- of the operator and for automatically count-
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ing the number of turns of wire laid onto
the coil. . :

My improved machine comprises a suitably-
mounted shaft or lathe spindle having a face-
plateor other means for attaching the spool or
coil support, and a belt-pulley or other means-
fordriving it,with meansoperated by a treadle
or otherdevice forapplying the driving power
and forcontrolling a brake or check to prevent
turning backward., Fixedonthelathe-spindle
or connected thereto is a worm which drives
an automatic counter, comprising a worm-

‘wheel and gearing communicating motion to

two indicating-handsrevolving around a dial
like the hands of a eclock, this dial being
graduated to indicate the number of turns.

A bellis provided for ringing when the num-
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~desired to be wound on the coil, and to set the
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ber of turns of wire to which it has been set
has been wound on. The operator has ac-
cordingly only to set the bell to ring just be-
fore the completion of the number of turns

counter to zero when he commences winding
on, and then to continue the winding rapidly
by power until the bell rings, and then slowly
until he has ecompleted the exact number of
tarns required, as shown by the hands on the
scale. |

a left-hand side elevation of the machine.
Fig. 2 is a front elevation, the driving and
tightening pulleys and brake or check being
shown in vertical section. Fig. 3 is a trans-

- verse section on the line 3 3 in Fig. 2, show-

Figure 1 of the accompanying drawings is

i
!

ing the counter in elevation on a larger scale.,

Fig. 4 is a face view of the counter looking in
the direction of the arrow 4 in Fig. 3—that is,

perpendicular tothe plane of the dial-plate—

onastilllargerscale. Fig.5isatransversesec-
tion in a vertical plane on the line 5 5 in Fig.

4. Fig. 5% is a transverse.section of a tubu-

lar spindle m’ and washer 7’.- Figs. 6 and 7

35

are transverse sections of the post N, Fig. 6 6¢

showing, also, a washer y” and Fig. 7 showing

a washery. Fig. 8is a similar view to Fig. 4,

showing the counter in operation. Fig. 9 is
an under side view of the bell and hammer.

I'igs. 10 -and 11 are details of parts of the

hammer on a larger scale.
- Referring to Figs. 1 and 2, let A designate

any suitable bench or framework for support- -

ing the machine, and B the iron frame mount-
ed on this bench and providing bearings o a
for the revolving shaft or spindle C. On one

ond, preferably the right-hand end of this

shaft, is fixed a face-plate D orany other suit-

able'means for the attachment of the spool or

othersupport on which the coil isto be wound.
This spool or support is shown in dotted lines
at & in Fig. 2. On the opposite end of the
shaft C is fixed a belt-pulley F, which drives
it. This pulley is driven by a belt b, which
runs loose except when tightened against the
pulley by a tightening-sheave G. Thissheave
1s mounted to revoelve loosely on a pin carried
on the upper arm of an elbow-lever H, the
hub of which is mounted to turn freely on

the shaft C or on a bushing concentric with

this shaft and projecting from the left-hand
bearing a, or is otherwise pivotally mounted,
as may be preferred.
lever H projects forward, as shown in Fig. 1,

and to its front end is jointed a rod ¢, which

extends down and is jointed at its lower end
fo a treadle-lever T. This treadle is some-

what loosely fulerumed at ¢, while its right.
“hand end projects beyond the frame A to be

acteG on by the foot of theoperator. A spring

L'he other arm of this
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S 18 provided for drawing up the treadle, and

at its right-hand end it engages with notches
oroverhangingshouldersin a plated, fastened
to the frame A. This plate is shown in the
sketeh at the right of Fig. 2. It has three
notches or overhanging shoulders marked 1,
2, and 8, with either of which the treadle-le-
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ver may be engaged to hold it down against | treadle T' to its uppermost position -éngaged

the tension of the springS. When thetreadle.| by

is pressed down and caught.under the lower | up ough
£ to encounter and displace the nut h, there-

shoulder 1, the tightening-sheave G is pressed
against the belt, so as 10 tichten the latter
around the pulley F to drive the machine.

This is the position of normal running while | _
The operator may then turn the shaft by

winding on the wiré., When the treadle isin

the position shown in full lines engaged with
noteh 2, the sheave so slackens the belt that

the pulley F is not driven. This is the posi-
tion of rest or stoppage. In this position the
backward rotation of the shaft C is prevented
by a stop device consisting of afriction pawl
or brake, (shown as a curved brake-shoe I,)
bearing against the inner face of the pulley
F, and hung on alever-arm J, pivoted to the
frame B at e, on a center eccentric to the axis
of rotation, so that as this arm J is moved in
the direction tending to bring it in line with
a radius drawn from the rotative axis through
pivotal center e, it acts in the-manner of
one of the links of a toggle to exert a thrust,
pressing the shoe I against the inner face of
the puliey. The arrangement of the arm J is
such thatany effort to turn the pulley F back-
ward, which would carry the shoe I with it

frictionally moves the arm J thus in the di-

rection tending to straighten it, and thereby

30

forces the shoe firmly against the pulley, the

thrust being transmitted through theshoe and

arm to the stud e to check the backward ro-

" tation. - The brake-shoe is faced with leather
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ip case the winding has been carried a little !
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or other frictional material.
stop or pawl hasne effect during the forward

rotation of the pulley, since the tendency at

such time is to move the arm J . into such
positon as to draw back the shoe from the
pulley. This friction -stop is a feature of
oreat practical importance, since the wire 18
wound onto the coil under considerable ten-
sion, which upon the slackening of the belt
would act to revolve the spindle and spool
backward and thereby partly unwind the wire
and disturb the coil or portion of the coil al-
ready wound. Itissometimes necessary,how-
ever, to permit the shaft to turn backward, as

too far, so that it is necessary to take off a
turn or two of wire or in case any mistake has
been made during the winding. To provide
for this I construct the machine with means
for throwing the friction-stop out of action.
To this end I provide the lever J with an arm

ing jointed to its end a link 7, which passes

freely throcugh a hole in a block or projection
fon the

forwardly-projeeting arm of the le-
ver H.
serve 4s & stop or shoulder against which the
block f may strike asthelever Histhrown up-
ward. In the position shown in full lines this
nut h stands somewhat above the block 7, so
that the friction-stop is not affected; but if1it
is desired to release the shaft and '
to turn backward, the operator elevates the

'

|
|

I

| can effectually

the notch 3, Fig. 2, which motion throws
the lever Il far encugh to cause the block

79

by lifting the link 7.and lever-arm j and

swinging the lever J around far enough to
lift the.shoe I out of contact with the pawl.

hand in either direction freely as may benec-
essary. It is thus seen that the starting and
stopping of the machine, and also the releas-
ing of the friction-brake, soas to enable it to
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be turned backward, are all undertheinstant ..

and ready control of the operator through the
medium of the treadle T, so that theoperator

foot while both hands are occupied with the
work of guiding the wire onto the coil.
Fixed on the shaft or spindle C is a worm

K, which drives the movable parts of the

counter L. This counter is supported from
the frame B by a bracket-arm g, Fig. 3, to

which is bolted the base frame or tripod % of
To the three arms of this tripod

are fixed three posts ! I, which support the.

the counter.

dial plate or disk M, which is fastened to
these posts by screws I/, Figs.4and 5. In the
middle of the tripod k is fastened a fixed
post N, which

L.ter of the dial-plate M and to a considerable

This friction

i

|
|

)

fixed to it and extending forward and bav- |

"On the link 7 is serewed a nut A to

permit it

height above it, and carries on its upper end
a stationary bell P. The worm K has pref-
erably a single left-hand thread. It meshes
with a large gear-wheel m, having preferably
one hundred teeth. This wheel 7 is connected
frictionally to atubular shaft m’, Fig. 5, which
projects up through the dial-plate M and has
fixed on its upper end a units hand or pointer

Q, adapted to sweep or revolve around the.

dial-plate and just above its surface. The
dial-plate is graduated in any suitable man-

ner, preferably into one hundred equal spaces,-

as shown in Fig. 4, each space corresponding
with one tooth on the wheel m and conse-

control the machine by his

projects up through the cen-

8o -
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quently with one revolution of the shaft C.

1f the hand Q starts at zero, it will as the shaft

‘C revolves move over one space to each revo-
A tens hand or pointer R is also pro-

lution.
vided, fixed on a tubular shaft or spindle p,
turning freely around the post N and within
the tubular spindle m/. The spindles m and
p are geared together by any suitable gear-
ing in the ratio of ten to one, In order thaft
when the pointer  executes an entire revola-
tion eovering one hundred spaces the pointer
R shall move over ten spaces. 'T'oeffect this
I have shown & train of gears consisting of a

pinion 26, fixed on or formed integrally with

the spindle m’ and meshing with a gear o2, to
which is fixed a pinion 13, the two turning
freelv on a fixed post g, and this pinion mesh-
ing with a gear-wheel 65, which is fixed on or
formed integrally with the inner spindle p.
In the construction shown the pinion 26 has
twenty-six teeth, 52 has fifty-two teeth, 15
has thirteen teeth, and 65 has sixty-five teeth,
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whereby the speed of rotetlen 1s reduced to
one-tenth.

In order to enable the 0perator to turn the

hands backward or forward to zero without
having to correspondingly revolve the shaft
C, the gear-wheel m 18 not fixedly connected
to the spindle m/, but is connected thereto by
a frictional connection forming a sort of fric-
tion-elutech. Accordingly the wheel M is un-
attached to the spindle m’ and is held frie-

tionally between two disks 7 and 7’ on oppo-

site sides, which disks are pressed firmly to-
gether by a strong spring s acting against the
disk " and reacting against a set collar s/,
fastened to the spindle m’. The disk » is
pressed tightly onto the spindle m/, being
thus fixedly attached thereto, while the disk
7’ 1s compelled to turn with the spindle by be-
ing formed at one side with a noteh engaged
by a pin projecting from the spindle m’, as
shown in Fig. 5% Thus both the disks r» and

r’ have rotative connection with the spindle,
cmd the wheel m, being embraced strongly
between them under the tension of the spring
s, nas a stroug frictional engagement with
them euﬂieient to cause the rotation of the
wheel to drive the spindle, the train of gears,
and the inner spindle p, and hence to drive
the two hands Q and R without slipping. At
the same time, bowever, this construetion ad-
mits of the operator turning the hand Q in
either direction, while the wheel m is held
stationary by i{s engagement with the worm
K. "To facilitate this turning of the hands,
the hand @ has ﬁz:ed to it a pro,]eetmg han-
dle Q’.

To operate the countier the workman has
only to take hold of the handle Q" and turn
the hand Q around in either direction until
both hands are brought to zero, as shown in
Fig. 4, this being the position of the eounter
at the starting of the winding operation. As
the winding on proceeds, the hands travel
around the seele the hand Q completing the
circuit of the scale at one hundred revolu-
tions, at which time the hand R points to “10,”
or being read by the inner series of numbers
1hdleatmw hundreds it pointsto “1.” The op-
orator has only to follow the motion of the
hands until they approach the number cor-
responding to the number of turns of wire

‘required to be wound onto the ecoil, and to

stop or slow up the machine as this number
is" approached, and, finally, to-bring the ma-
chine to the exact number of turns indicated
by the position of the hand on the dial corre-
sponding to the required number of turns to
be wound on the ¢oil. Forexampie, if seven
hundred and forty-threeturnsarerequired, he
will follow the progress of the hand R until
it reaches “7” (indicating seven hundred)
and will then follow the motion of the hand
( until it approaches “40,” whereupon by
working the treadle he will reduce the speed
of the machine and wind slowly until the hand

ing and cut off the wire.
alarm-bell i8 not strietly necessary, but as
it facilitates the operation and requires less
close attention on the part of the werkman 1
prefer fo provide it.

The bell P isfixed to a hub P’, ﬁttm# freely
over the upper reduced end of the peet N,
Fig. 5. From this hub projects an arm P? to

the outer end of which is pivoted .the hem-,

mer-grm ¢, which is in the form of an elbow-

Thus the use of the'

lever ha,vmn' a tail ¢’,working beween two stop- .
pins « u, pro;eetmg downward from the arm -

P? Fig. 9. The hammer U is eeeneeted to
, 80

the arm t through a flexible stem v/, as usual
and the arm is pressed so as to throw the hem-'
mer toward the bell by a spring s’.

Pivoted

to the hammer-arm ¢ is a dog v, (shown sepa-

rately in Fig. 11,) which dog is engaged by a-

pin w, projeeting upwardly from the hand R,
to trip the dog and ring the bell. The hams-
mer-arm ¢ is ehewn in deteﬂ in Fig 10, being
flattened or reduced at ¢’, where it is em-
braced by the pivotal nge or ears of the
dog v. This dog has sufficient freedom of
movement in either direction to enablse it to
rock to such a position as tc free itself im-
stantly from the pin w when 1t has been
preesed back by the passage of this pin, and

it 18 also constructed to operate in whichever

direction the pin ismoved. _Astihepinstrikes

the dog it first tiits it until its opposite shoul-

der seats itself against the corresponding

shoulder on the lever ¢, whereupon the dog

and lever act as one piece, and the pin w, by

Q0
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wedging against the curved outer face of the

dog, thrusts back thelever v against the spring
s’ and thereby thrusts the hammer in away

from the bell until the instant when the

pointer passes the further edge oi the dog,
whereupon the lever is released and the ham-
mer flies toward the bell and etukes & emcrle
blow. |
In order to enable the bell to be adjusted,

s0 as to ring at any desired number, the hub
P’ is made free]y rotative on the post N, with
means for clamping it in place in any posi-
tion, so that the dog v may be brought to

where it will be encountered by the pin w at

any point around the cirele at which it is de-
sired to have the bell ring. The means for
clamping the bell consists of a clamping-nut

N’,serewing on the threaded upper end of the

105
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post N, and serving to press together two

clamping disks or washers ¥ and ¥/, having a
non-rotative engagement with the post.
lower washer v is Cseated against a shoulder
formed on the post as shown in Fig. 5,and is
kept from turning by being for med on one
side with a notch, as shown in Fig. 7, which
is engaged bya pinor key ¢* pre,]ectmcr from
the post, as shown in the apper half of Fig.
7, which is a transverse section through the
post at this point.
slipped over the topof the post after the bell

18 placed in position, and is kept from rotat-

points to “43” when he will stop the Wmd- ling by being formed Wlth an inwardly-pro-

- The upper disk %’ is.
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jecting tooth 9% Kig. 6, which enters 8 Vor-
tical slot or keyway formed in the post, as

~ shown in Fig. 5,and at ¢*in the lower half of

- 10

Fig. 6, which view is a iransverse gection
through the post taken at the disk %’. 1t re-
snits from this construction that by loosening
the clamping-nut N’, the bell may be turned
to any position, and will be held stationary
in such position by again tightening this nut.

In order to afford an indication for gniding

. the operator in properly setting the bell, the

15

latier is formed on one side with & projecting
tooth or pointer x, Figs. 4 and 9, which at the
instant of ringing the bell coincides with the

coenter of the hand R or with & mark thereon.

Conseguently it is only necessary, in order
properly to set the bell; for the operator to

" first turn the hands to the position they should

20
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- time that the hands reach this position.

'30

occupy at the instant he wishes the bell to
ring—that is to say, for example, a half-turn
or one or two turns in advance of the number
of coils to -‘be wound on—and then with the
hands in this position to set the bell so that
its pointer « coineides with the central mark
on the hand R. The bell will then ring each
Con-
sequently during the winding the operator
has nothing to do but to attend to the proper
laying on of the wire on the coil until the bell
rings, whereupon he will slow the machine
and lay on the final turns slowly and care-
fully, as already explained. Where several

 coils are to be wound with the same number

35

of turns, which is the most frequent condition
in practice, the use of the bell is highly advan-
tageous; but if only one or two coils are to be

-~ wound the operator may prefer to be guided

40

by watching the hands rather than take the
trouble to set the bell. | -

It must not beinferred from the-detail with
which I have described the preferred con-

-struction of my invention that is shown in

~ the drawings that my invention is limited to
‘this particular construction, since in fact it

45

is suseceptible of. considerable modification
without departing from its essential features,
which are hereinafter set forth in the claims.

- For example, the shaft orspindle C may be
~driven otherwise than by a belt and pulley,

.5 .

55
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and the starting and stopping may be other-
wise effected than by the use of a belt-tight-
ener, various means for accomplishing this
purpose being known in the arts by which the
starting and stopping of 2 machine may be

controlled through the medium of a treadle.

or other eontrolling lever. The stop device
for preventing backward rotation of the shaft
is essentially a friction-pawl, and may be
substituted by any other known and suitable
construction of friction-pawl or by any other
equivalent stop device acting in one direction
to check back motion, while permitting a free

In lieu of connecting the stop device or pawl
J to the controlling-lever through the medium

548,908

T

countered by a block £, any other mechanical
connection may be employed adapted to en-
gage and move the pawl or stop device to
throw it out of action upon the throwing of
the controlling-lever to an abnormal position.

the counter by a worm on the shaft C, 1t may
be driven through any other suitable sort of
gearing or mechanical connection..

I claimm as my invention the following-de-

before specified, namely: _

1. The combination of a rotary shaft, a mo-
tor-device for driving said shaft, a stop-de-
viee for preventing backward motion of said
shaftconsisting of 2 pawl normally engaging a
flange carried by said shaff, a controlling lever

moved from an intermediate to & running
position, and.a mechanical connection from
said lever to said stop-device adapted by an
opposite movement of the lever beyond said

ermit the shaft to turn backward.

2. The eombination of shaft C, pulley F,
belt tightener G,lever H, stop device for pre-
venting backward motion of pulley I consist-
ing of friction shoe I and lever J pivoted ec-
centrically to pulley K, and a connection be-

the stop device upon the movement of the

lever H beyond the position in which the belt

tightener is released to stop the rotation.

operatively connected to said motor device to
throw the latter on and drive the shaft when

,
|

intermediate position to release said pawl and

tween levers J and H adapted to throw out

70

Thus a chain would constitute an equivalent '
for the parts ¢, #, and.f. Instead of driving =

75

fined novel features, substantially as herein-

8
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3. The ecombination of shait C, pulley F,ﬂr

belt tightener G, lever H, stop device con-
sisting of friction shoe I and lever J, and a
connection between levers J and H adapted
to throw out the stop deviee upon the move-
ment of the lever H, beyond the position for

105

releasing the belf tightener with controlling

treadle T connected to lever H, spring S
tending to lift it, and notched plate d hav-
ing three noteches adapted to hold the treadle

11O

in either of three positions corresponding to

the positions of normal running, of stoppage,
and of retraction of the stop device, to per-
mit of turning backward.

4. A machine for winding coils comprising
a rotary shaft, means for driving it, means

for fastening to it the spool or support for the

coil being wound, and an automatic counter

‘motion in the opposite or normal -direction. |

of a rod ¢ and adjustable head or nut & en-

comprising a graduated dial plate, and a
hand driven from .said shaft and traveling
around said plate to indicate the number of
revolutions of sald shaft, and a friction
cluteh interposed between sald hand and the
gearing for driving it, whereby it is driven
frictionally and may be turned manually
back to zero at will independently of said
gearing or shaft.

5. In a machine for winding coils, the com-
bination to form an automatic counter, of a
gear-wheel driven from the winding shafft, a
rotary spindle having two disks between

rIs
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which said gear-wheel is embraced, the one |
fixed to the spindle and the other movable

thereon and connected thereto so as to rotate
therewith, and a spring for pressing the lat-
fer disk toward the former to constitute a
{riction cluteh coupling said gear wheel fric-

tionally to said spindle, a hand carried by

said spindle, and a stationary graduated disk
over which said hand turns.

~ 6. In a machine for winding coils, the com- |

bination to form an automatie counter, of a
base-plate k, a dial-plate M mounted thereon,
a {ixed post N, a tubular spindle » turning
on sald post and carrying a hand R and a
gear-wheel G5, a tubular spindle m/ turning
around said spindle p and carrying a hand
(2 and pinion 26, reducing gears 52 and 13
meshing respectively with said pinion 26 and
aear-wheel 65 for driving the inner spindle
from the outer one at a reduced speed, a gear-
wheel m driven from the winding shaft, and
a friction clutech applied to said spindle m’
and embracing said gear-wheel, whereby the
spindles are driven frictionally and may be
turned manually without displacing said gear.

7. In a machine for winding coils, the com-

bination to form an automatic counter, of a
stationary dial plate,a hand R revolving
around said platehaving a trip-pin w, gearing
for driving this hand from the winding shaft,
an alarm bell P and its hammer mounted on
a hammer arm fand adapted to be engaged by
said trip-pin w to ring the bell.

8. In a machine for winding coils, the com-
bination to form an automatic counter, of a
stationary dial plate, a hand R revolving
around sald plate having a trip-pin w, gearing

for driving this hand from the winding shaft, |

an alarm bell P, its hammer mounted on a
hammer arm ¢ adapted to be tripped by said
pin 20 to ring the bell, an adjustable arm P?

carrying this hammer arm, and means for

clamping it in place in different positions to

cause the bell to be rung in any desired po-
sition of the hand R. | -
9. In a machine for winding coils, the com-

‘bination to form an automatic counter, of a

5
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dial plate M, a hand R revolving aronnd said

plate having a trip-pin w, gearing for driving
this hand from the winding shaft, an alarm
bell P mounted concentrically with said hand,
having an arm carrying its hammer arm, and
sald hammer arm adapted to be actuated by
said trip-pin to ring the bell, a clamp for fas-
tening the bell in any rotative position, and
a pointer x on the bell adapted to coincide
withsaid hand R at the instant of ringing the
bell, whereby to facilitate the setting of the
bell to be rung after any desired number of
revolutions.

10. In a machine for winding coils, the com-

bination to form an automatic counter, of.a

base plate k, astationary dial plate M mounted
thereon, a fixed post N, a tubular spindle p
turning on said post, a hand R fixed to said
spindle and carrying a trip-pin w, gearing for
driving this hand R from the winding shaft,
an alarm bell P with its hammer arm con-

structed to be tripped by said pin, a hub P’

carrying the bell and having an arm P? car-

rying said hammer arm and rotatively mount- -

ed on said post, and a clamping device for
fixing the bell tosaid post in any rotative po-

sition, whereby it may be adjusted to berung

in different positions of the hand R.
In witness whereof I have hereunto signed
my name in the presence of two subseribing

JAMES J. WOOD.

witnesses.

Witnesses: -
JOHN W. IIALL,
WILLARD KNIGHT.
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