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1o all whom +t may concern: _
- Be 1t known that I, Cuaries E. FETHER-

at Columbus, in the county of Ifranklin and
State of Ohio, have invented certain new
and usetful Improvements in Machines for

Winding Wire, of which the following is a

specification, reference being had therein to
the accompanying drawing. . |

My 1nvention relates to machines for wind-
1ng wire on a form or core.

It has for its object to produce a machine
adapted to accurately and uniformly wind
coils of wire, and to provide mechanism for
properly guiding and feeding wire of differ-
ent sizes to the article to be wound.

Figure 1 1s a 'top plan view of a machine

“embodying my invention. Fig. 2 is a side

elevation. Fig. 8 is a side view of a form or
core to be wound. | |
- In the drawings A represents the base of
the machine suitably supported on standards
or uprights B. | -
Arranged on the base A is a shaft 2 mount-
ed In bearings 27, 2. Carried on this shaft
and preferably centrally thereof 1s a fixed
pulley 3 with which a belt 4, connected with

a source of power, engages and is adapted to !

npart rotation to the shaft. Necured to
one end of the shaft 1s an enlarged head or
face plate 5. The form or core C to be

wound 1s secured to this plate by bolts 52, 52,

which extend loosely through slots ¢, ¢ in |
the form and are secured to the face plate | sc | _
| i cluteh 14" 1s a lever 15° the outer end of
5" are springs interposed between the

by means of screw threads.
~r

'l). ’

core and the heads of the bolts and adapted
to hold 1t against the face plate 5.

On the other end of the shaft opposite to
the form C 1s fixedly secured a combined
friction and brake wheel 6 arranged tobeen-
gaged by a brake band 7. The brake band

18 secured at one end 72 to the base A and its

opposite end extends through a hole in the
base and 1s secured to a-lever 8 fulcrumed at
82, the outer end of which is controlled by a

rod 9 extending downward therefrom and |
pivotally attached at its lower end to a pedal

10 fixed to a shaft 11 mounted in the stand-
ards B. Arranged between one of the cross

members of the upright B and the pedal 10

1s a spring 12 which operates, through the

pedal 10,.rod 9, and lever 8 to hold. the brake

il

band normally in engagement with the
brake wheel.

13 represents a rod fixed to the shaft 11
and movable therewith. It extends upward
and has 1ts free end curved or bent inward
at 13°. - ' '

13* 1s an anti-friction pulley secured to the
free end of the rod 18 and adapted to be
swung therewith and to engage the belt 1
and thereby tighten the same to cause it to
grip the pulley 3. When the pedal 10 is de-
pressed the brake band is simultaneously re-
leased, and the rod 13 moves into the posi-
tion shown in dotted lines in Fig. 2 tighten-
ing the belt 4 whereby power is transmitted
to drive the shaft 2. -

The feeding and guiding device for thc
wire comprises a traveling carriage 14,
mounted on a pair of screw threaded shafts
15 arranged
themselves suitably mounted in bearings in
the brackets 16. 16 on the frame. The screw
threaded shafts 15, 15 are provided at one
end with spur gears 15% 15® which mesh
with each other and when driven cause the
shafts to rotate in opposite directions. The
carriage 14 1s provided with screw threaded
means, preferablv a double acting elutch as
indicated at 14" arranged alternately to en-
gage one of the shafts 15 and to move there-
on longitudinally in one direction relative
to the form or core. C. Pivotally mounted

m the carriage and connected with the said

screw threaded means or double acting

which engages with stops 17. The stops
17 are mounted on the rod 17* which is car-
ried by the standards 26 and ave adapted to
shift the lever 15° to cause it to operate the
double acting clutch 14" and change the di-
rection of travel of the carriage.. As indi-
cated these stops 17 are adjustable longitu-
dinally of the screw threaded rods 15 to

- vary the travel of the carriage and accommo-

date 1t to the winding of various lengths of

cores or forms. - -
Mounted on the carriage 14 is a shiding

block 18 provided with two rollers 182 one
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above the other and preferably out of axial .

alinement with each -other, and between

which the wire fed to the form C runs. To
prevent the wire from overlapping or piling

up at the end of each layer the block 18 to
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~ which the guide rollers are attached: 1s
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mounted in guides 18" on the carriage and 1s
adjustable longitudinally therein by means
of the thumb screw 19 suitably mounted in
the carriage and connected to the block 18.
Mounted in bearings in brackets a, a at
the opposite end of the base A from the
form C is a transverse shaft 20 arranged
transversely and preferably at right angles
to and in the same plane with the shaft 2.
21 is a friction pinion or pulley mounted
to slide longitudinally of the shatft 20 to
which it is keyed or splined. It is normally
held vyieldingly in {rictional engagement
with the outside friction face of the friction
and brake wheel 6 by means of the spring
212, which bears against the end 21° of the
shaft 20. At the opposite end of the shaft
20 is secured a bevel gear 20* which meshes
with a bevel gear 20 secured to a shaft 22
the latter being mounted in suitable bear-
inﬁ in the arm ¢’ of the adjacent brackets a.
otion is imparted to the screw threaded
shafts 15, 15 by means of a longitudinally
adjustable driving shaft 23. This shait 23
is formed of two pieces 234, 23 one of which
232, is hollow so that the other piece 23° may

slide into it like a telescope. Omne of these |

~ parts is keyed or splined and the other
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orooved to form a slidable connection be-
tween the parts which will cause them to
rotate together when either one is rotated.
The free end of the hollow rod 23* is con-
nected by a universal joint 23° to one of the
threaded shafts 15. The free end of the
rod 23° is connected by a universal joint 23¢
with the inner end of the shaft 22.

In order to feed the wire to the core and
to cause the carriage to reciprocate longi-
tudinally relatively to the core fast or slow
according to the size of the wire to be
wound thereon, I provide means for adjust-

‘ing the pinion 21 on the shaft 20 radially
‘along

the face of the friction and brake
wheel 6 relatively to the axis of the shaft 2.
These means comprise a countershaft 24
mounted in suitable bearings in the brackets
a, a, which shaft is rotated by a crank wheel
242, 'This shaft 24 is screw threaded for a
portion of its length and has mounted on 1t
an internally threaded sleeve or nut 24°.
To the sleeve or nut 24”.is secured a rod 25
which engages with the pinion 21 by means
of fork;f arms or any suitable manner and
is adapted to move the said friction pinion

~along the shaft 24.

60

25" is a scale arranged adjacent to and
parallel to the shaft 24, and 25" 1s an 1ndi-
cator carried by the rod 25 and adapted to
indicate the ratioc of reduction between the
core or form on the shaft 2 and the travel of
the carriage 14 feeding onto the core or
frame 2 layer of wire of a given size.

The reciprocating carriage 14 is adjust- { arm. It is adapted to normally pull the

|

‘the end of the wire is attached.

-
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able toward and from the core or form C ag

may be desired according to the size of the
core to be wound.. Kor this purpose I pro-
vide 1n the base A two grooves 26, 26 ar-
ranged parallel to each other. The stand-
ards 16, 16, in which the screw threaded
shafts 15, 15 are mounted, are arranged to
shide 1n these grooves and are held therein
in their adjusted positions in any suitable

manner. As shown in dotted lines in Fig. 1

when the carriage and 1its operating mech-
anism are adjusted in the grooves 26, the
telescoping rod 23 is accordingly lengthened
or shortened as the case may be, the uni-
versal joints connecting it with the shafts
15 and 22 and permitting i1t to accommodate
itself to any position of the feeding and

guiding mechanism. ,

When the end of the wire that is to be
wound on the form or core C is attached
thereto it i1s desirable to feed the wire to the
core at an angle relatively to its axis of ro-
tation during the winding of the first layer.
In order that the coil may be properly

| started and to prevent the wire from piling
‘up I prefer to adjust the core C on the face

the axis of rotation of the shaft 2. I pro-
vide the face 5 with screws 5° the inner ends
of which bear against the mnner face of the
core.
the core 1s forced outward on that side, the

slots ¢ being elongated as shown in Fig. 3

to permit this adjustment of the core.
When the screw 5P is turned back, the sprin
5" bearing against the head of the bolt 5 an
the outer face of the core C forces the latter
into its normal position against the face

‘| plate 5. 1 prefer to provide the face plate

with two or more adjusting screws so that

the core may be adjusted from either side

according to the side of the core to which

It is often necessary to wind forms or
cores rectangular or irregular in cross seec
tion. With a core of this description a short
or narrow side will take off less wire from

the reel than will a long side,and as the core

swings. or rotates exposing first one side and

plate 5 into an angular position relatively to

When one of the screws 5% is turned
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then the other there is an alternate tendency

to slack the wire and then to jerk it. In
order to keep the wire. under these circum-

stances at a substantially uniform tension I

provide between the wire reel E and the car-
riage 14 a tension device which is indicated
as an entirety by D. It consists of a sus-
pension bracket 27 to which 1s pivotally con-
nected a swinging arm 28, carrying at ifs
free end a roller 29 over which. the wire to
be wound is carried. . |

30 is a spring secured at its lower end to
the free end of the arm 28 and at its upper
end to some stationary support above -the
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arm upward - This spring will tend to com-
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pensate for the uneven feed of the cable
maintaining a tension on the cable substan-

tially uniform. A brake band 31 may also

be adjusted on the reel and set for feeding

the wire at relatively slow speed, and when

this is done the brake wﬂl have less effect

upon: the reel when it is rotated at high

speed than at low speed, which under the cir-
cumstances is desirable and insures that the

tension of the ere will remain practically

the same.

In operation a core to be wound is placed |

upon the bolts 5% 5* on the core carrying
plate 5 and the wire te be wound upon the
core is led from the reel E over the roller 29
between the rolls 182, 182, on the carrlacre 14
and thence to the core C its emnd bem

serted through one side wall of the core or
secured to the core in any suitable manner.

The hand wheel 24* is then operated to set
the friction pulley 21 at the desired point of -
engagement with the friction face of the
wheel 6 to give as indicated by the index 25*
the proper ratio of speed reductmn between

the core C and the threaded carriage feed

shafts 15,15 for the size of wire to be wouncd
upon the core. If the wire is either over or

under the standard size, indicated bV the

index at 25’. for which the machine 1s -ad-
justed, a shght turn of the hand wheel 24* in

the required -direction will correct the ma-

chine to the wire being used. If, however,
the wire varies, first bemg larger -and then
smaller in dmmetu’ and so on for short in-

tervals, these 1rrem11a11t1es can be compen-

sated for on each l’ayel of wire wound upon
the core by independent adjustment of the
block 18 bV means of the thumb screw 19.
Again, when winding very fine wire, the
rollers 18 18* on the carriage 14 may not
direct the wire in an exact line to its desired

position on the form, thereby making it pile.

up or not lay up closﬂ and this too may be

remeciied by 'ld]uStlllﬂ' the thumb serew 19

etther right or left, which will change the

position of the wire relative to the carriage
the amount necessary to give the proper re- |

sult.  When wmdmﬂ' onto the core the first
layer of wire, it 1s des1rable to lay it on at an
angle to the axis of the core in order to pre-

xent its piling up along one side of the core

instead of being Spread over the same In a
layer of uniform thickness and uniformity.

To start the winding of a core, and also to
prevent piling up of the wire at the sides of

the core, the core may be bodily adjusted by
For example

means of the set screws 5%, 5P,
if one of these set screws 1s turned to push
the form away from the face plate against
the pressure of the Spring 5’

é;ubstantlally ‘

i e, i i

opposite thereto, 1t tends to throw out the |

core as indicated in dotted lines in Fig. 1. | riage, and means for adjusting the feed

mounted thereon,

o

out the necessary degree, preferably about
half the width of the wire or a little more,
and the machine is started and a layer of
wire wound on at the given angle. Then
when the carriage 14 starts back in L the OPPO-
site direction to feed the wire for the next
layer, the set screw 5° which has been used to
throw out the core may be adjusted to 1ts
normal pesition and the core thrown out to
another angle by adjusting the other set
screw 5° as desired.

It will thus be seen that I have provided a
mechanism capable of a wide range of ad-
justnients to suit 1t for the winding of vari-
ous sizes and shapes of cores and different
sizes of wire, and one furthermore which
may be qulckly and readily adjusted to ac-

| commodate it to the winding of wire either
over or above size and also capable of quick

adj u&tment to vary the angle at which each

. layer of wire 1s la1d up relﬂtne to the axis ot

the core.
What I claim is:—

1. In a machine of the class described, the
combination of a form on which wire 1is

form, in layers, and means for adjusting the
form flngularly relative to the axis about
which 1t rotates.

9. The combination of a shaft, a form
mounted thereon, non-recipr ocatmg stand-
ards adjustable toward and from the form,
a feedlng mechanism mounted upon said
non-reciprocating standards, and means for
driving the shaft.

3. The combination of a shaft, a form
non-reci rocatmo' stand-
ards adjustable toward. and from the form,
a reciprocating feeding mechanism mounted
upon the said non- -reciprocating standards,
and means for driving the shaft.

4. The combination with the base, of a
sha,ft supported thereby and means for driv-

the shaft, a form mounted on the shait,
eedmg device arranged. to reciprocate rel-
atlvely to the form, and non-reciprocating
ouides in the said base in which the feeding

device may be ad]usted toward and from the

said form.

5. The combination w1th the base, pro-
Vlded with bearings suitably supported
thereon, of a rotating shaft mounted in said
bearmcrs a, form secured to the shaft, brack-

ets csupported 1in- the base, screw threaded

shafts mounted in said brackets provided

~with gears and arranged to be driven in op-

posite directions, connections with said ro-
tating
threaded shafts,.a reciprocating carriage
mounted on said screw threaded s afts, feed
rollers mounted on the reciprocating car-

Both sides of the core may be thus thrown | rollers longitudinally of the said carriage.

shaft for driving the said screw
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" feeding device may be a :
from the form, and extensible connections

2

!

6. The combination of a rotating shaft, a
form secured thereto, & reciprocating feed-
ing device for the wire, guides in which the

justed toward and

between the rotating shaft and the feeding

device for causing the latter to reciprocate.
7. The combination of a rotating shaft,

a form to be wound mounted thereon, a fric-

tion wheel secured to-the rotating shaft, an-

other shaft provided with a friction wheel
pinion arranged to engage the first named
friction wheel and be driven thereby, a pair
of screw threaded shafts geared together, and
adjustable toward and from the form, a car-
riage motinted thereon and arranged to be
reciprocated thereby, and a telescoping shaft
between the driven shaft and one of the
screw threaded shafts for causing the latter
to rotate.

8. The combination of a rotating shaftt, of
a form to be wound mounted thereon, a recip-
rocating carriage for feeding the wire to
the form, connections between the rotating
shaft and the carriage for causing the latter

to reciprocate, and means for adjusting the

fqrm relatively to the axis of the shaift.

9. The combination of a rotating shaft
provided with a face plate, of a form to be
wound secured thereto, a reciprocating car-
riage for feeding the wire to the form, con-
nections between the rotating shaft and the
carriage for causing the latter to recipro-
cate, and means mounted in the face plate
for adjusting the form relatively to the axis
of the rotating shaft. -

10. The combination of a rotating shaft,
of a form non-circular in cross-section se-
cured thereto, a reciprocating carriage pro-
vided with feed rollers for guiding and
feeding the wire to the form, and a spring
actuated tension device for the wire.

11. The combination of a rotating shaft,

of a form non-circular in cross-section se-

cured thereto, a guiding mechanism adapted
to direct wire onto the form, a friction con-
trolled supply spool for the wire, and a
spring actuated tension device between the
ouiding mechanism and the supply spool.
12. The combination of a rotating shaft,
of a form non-circular in cross-section se-
cured thereto, a guiding mechanism for di-
recting wire onto said form, a friction con-
trolled supply spool for the wire, and means

052,008

between the guiding mechanism and the‘su{)-'-
ply spool for maintaining a substantially
constant tension 1n the wire.

55

13. The combination of a driven shaft, the
form mounted thereon, a feeding device -

therefor and a train of power transmifting

gearing between the driven shaft and the
feeding device for causing the latter to re-

- ciprocate relatively to the form, one ele-

ment of said gearing being adjustable with
reference to another engaging element to
give a varying speed ratlo, an index finger

carried by said adjustable element, and a

oraduated scale mounted in a position par-
allel to the direction of adjustment.

14. In a coll-winding machine, the com-
bination of a rotary shaft, a form to be
wound mounted thereon, a guiding device
for directing wire onto the form, a carriage

for said guiding device, two parallel screw-

threaded shafts upon which the carriage is
mounted, means for rotating the shafts in
opposite directions, means whereby the
screw threaded shafts may alternately en-
gage the guiding device to reciprocate it,
and means whereby the guiding device may
be adjusted on the carriage in the direction
;;f reciprocation thereof, substantially as set
orth.

15. In a coil-winding machine, the com-
bination of a rotating shaft, a form to be
wound mounted thereon, a feeding device, a
reciprocating carriage upon which the feed-
ing device 1s mounted, and means whereby

the feeding device may be adjusted on the

carriage in a direction parallel to the axis of
the form, substantially as set forth. :

16. In a coil-winding machine, the com-
bination of a rotating shaft, a form to be
wound mounted thereon, a feeding device, a
carrtage on which the feeding device is
mounted, means for adjusting the feeding
device on the carriage 1in a direction parallel
to the axis of the form, means for recipro-
cating the carriage relatively to the form,
and means for varying the frequency of re-
ciprocation, substantially as set forth.

In testimony whereof I affix my signature,
in presence of two witnesses. -

CHARLES;E. FETHEROLF.
Witnesses:

S. J. WaiTE,
Franx H. CaUrcH.
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