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UNITED STATES PATENT OFFICE. 
HENRY SCHULZ, OF NEW YORK, N. Y. 

MACHINE FOR WINDING DRUM-ARMATUREs. . . . . 
SPECIFICATION forming part of Letters Patent No. 709,179, dated September 16, 1902. 

. Application filed Septembar 17, 1900, Renewed February 20, 1902, serial No. 94,928. No model. ... 
To att, whon, it may concern \ 
Be it known that I, HENRY SCHULZ, a citi 

zen of the United States, residing in the city 
of New York, borough of Bronx, in the State 

5 of New York, have invented certain new and 
useful Improvements in Machines for Wind 
ing Drum-Armatures, of which the following 
is a specification. : 
This invention relates to an improved ma 

chine for winding armatures of the drum or 
Siemens type in a uniform, reliable, and ef 
fective manner, so that the expensive hand 
winding is dispensed with and the operations 
of winding the different coils, forming the 
loops at the ends of the same, turning the ar 
mature on its axis, stopping the machine in 
case of breakage of the wire and when all the 
-coils are wound on the core, are automatically 

- performed; and for this purpose the inven 
ion consists of a machine for winding drum 
armatures which comprises ineans for inter 
mittently rotating the core of the armature, 
a crank for winding the wire successively into 
the grooves of the armature with the required 
number of turns for each coil, means for in 
termittently reciprocating the shaft of the 
winding-crank, so as to permit the winding 
crank to clear the ends of the armature-shaft 

O 

15 

25 

the loops at the ends of each armature-coil, 
means for reversing the motion of the wind 
ing-crank, so as to form said loops, means for 
withdrawing the loop-forming finger at the 
propertime, an automatic stop device in case 
of the breaking of the wire, and a stop-motion 
for stopping the machine when all the coils 
are completely wound on the cores. 
The invention consists, further, in certain 

details of construction and combinations of 
parts, which will be fully described herein 
after and finally claimed. 

In the accompanying drawings, Figure is 
a plan view of my improved machine for wind 
ing drum-armatures. Fig. 2 is a vertical lon 

5 gitudinal section on line 22, Fig.1, showing 
the winding-crank and the mechanism for 
feeding the wire and imparting the proper 
motion to the same. Fig. 3 is a plan view, 
partly in horizontal section of the driving 

5o pulley and its clutch connection with the driy ing-shaft, drawnyon a larger scale. Fig. 4 is 
a vertical central section online 4 4, Fig. 1, 
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at each rotation, a pivoted finger for forming 

s is arranged a step-shaped p 

through the adjustable center for supporting 
one end of the armature-shaft. ... Fig. 5 is a 
rear elevation of the machine drawn on a 
larger scale and shown partly in section. Fig. 
6 is a vertical transverse section online 6 6, 
Fig. 1. Fig. 7 is a detail top view of the re 
leasing-lever of the stop-motion in case of 
breakage of the wire.' Figs. 8 and 9 are de 
tails of the stop device for retaining the clutch 
of the shaft of the winding-crank in mesh 
during the reverse motion of the same when 
forming the loop between two adjacent coils. 
Figs. 10, 11, and 12 are plan views of the loop 
forming finger and its actuating mechanism, 
showing the finger in its different positions 
for forming and releasing the loop at the end 
of each coil. Figs. 13 and 14 are respectively 
a front elevation, partly in section, and a side 
elevation of the loop-forming finger and its ac 
tuating mechanism. Fig.15 is a detailhorizon 
tal section on line 1515, Fig. 13. Fig.16 is a 
vertical transverse section through the sup 
porting center of the armature-shaft on line 
16 (3, Fig. 4. Figs. 17 and 18 are details of the 
mechanism for adjusting said center: Figs. 
19 and 20 are respectively a front elevation 
and a plan view, partly in section, of the gear 
for reversing the motion of the winding-crank 
when the loop at the end of each coil is to be 
formed. Fig. 21 is a detail vertical section 
through the fulcrum of the reversing-lever 
on line 21 21, Fig. 20. Fig. 22 is a top view 
of the slide-bar for transmitting motion from 
the reversing-gear to other coöperating parts 
of the machine; and Fig. 23 is a detail verti 
cal transverse section through the clutch 
member on the shaft of the winding-crank, 
taken on line 23 23, Fig. 2. 

Similar lette's of reference indicate corre 
sponding parts. s: - 

Referring to the drawings, A represents the 
bed-plate of my improved machine for wind 
ing drum-armatures. On the bed-plate Aare 
supported two upright standards A", which 
are provided with journal-bearings for the 
main driving-shaft S. On the main driving 

lley P, to 
which notion is transmitted by a suitable 
driving-belt. A friction-clutch Cisarranged 
in connection with the puiley P, as shown in 
Figs. 1 and 3, said friction-clutch being ac 
tuated by means of a 'sliding cone C, which 
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is splined to the' shafts and adapted to be 
shifted thereon, so that the friction-clutch en 
gages the driving-pulley or releases the same, 
according as the machine is to be operated or 
its motion interrupted. The slide motion is 
imparted to the sliding cone C' by mechan 
.ism hereinafter to be described. 

The winding-crank and its actuating mech 
: anism.--To the front end of the driving-shaft 
d S is applied a bevel-wheel b, which meshes 
with two bevel-wheels b'D', which are placed 
loosely on a stationary sleeve or thimble D and 

25. 
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retained thereon by means of shoulders and 
by collars fitted into the recesses of the hubs of 
a he bevel gear-wheels b' ', as shown clearly 
in Fig. 2. The sleeve or thimble D is uount 
ed on a tubular shaft S', which is located at 
right angles with the main shaft S and sup 
ported in bearings of upright standards A*. 
To one end of the tubular shaft, S is ap 
plied the spool S', on which the wire to be 
wound on the armature-core is wound, said 
spool being retained on the end of the shaft. S' 
by means of a conical screw-nut, , which en 
ters into the center bore of the spool S, and a 
clamping-nut 7", that enters into the opposite 
end of the spool, said nut being screwed 
home on the threaded end of the shaft 
S', so as to hold the spool in position thereon 
and permit it to freely turn thereon as the 
wire is fed to the armature-core to be wound. 
To the shaft S" is applied adjacent to the 
spool S a curved artin D", one arm of which 
extends over the spool parallel with the same 
for supporting a spring - actuated tension 
plate D* by means of rods d’, while the oppo 
site arm is provided with a guide-roller (l 
for the wire, the wire passing over the roller 
d to the guide-roller d", located in a recess 
in the tubular shaft S', then through the ill 
terior of the shaft to a guide-roller (l, located 
in a recess in the opposite end of the shaft, 
thence over a tension-roller d and guide 
roller d on the winding-crank D, which crank 
is attached to the inner end of the tubular 
shaft, S', as shown clearly in Fig. 2. The ten 
sion-roller d is supported on a spring-actu 
ated shank, which acts in case of breakage of 
the wire as an automatic stop in connection 
with a stop device hereinafter to be destribed. 
From the guide-roller d the wire passes be 
tween two guide-rollers d at the end of the 
winding-crank D' -o the armature-core E. 
The shaft E of the arm.: tu re-core E is sup 
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ported parallel with the inain shaft S and in 
a vertical plane with the end of the winding 
crank. The front end of the armature-shaft 
E" is supported on a conical center e' of a 
standard A', while the rear end of the arma 
ture-shaft is supported on in adjustable con 
ical centere' in the supporting-spindle e', 
which is mounted in a longitudinally-adjust 
able hollow cylinder E°, supported in bearings 
of an upright standard A', as shown in Fig. 

The center spindle e of the armature 
shaft E is screw-thread?d, so as to be ad 
justed in the closed rear end of the adjust 

19. 
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able cylinder E° in forward or backward di 

The inner end of the center spindle 
e is provided with a disk-shaped head e for 
rection. 

supporting the centere steadily in the in 
terior of the longitudinally-adjustable cylin 
der E. When the armature-shaft is short, it 
may be necessary to move the center consid 
erably forward, and in this case the adjust 
able cylinder E is also adjusted toward the 
stationary center supported in the upright 
standard A' by a worm e, which is supported 
in suitable bearings of a ring-shaped frame 
e', that extends around the cylinder E°, said 
worm meshing with a worm - thread on the 
cylinder. 
der E can be adjusted in one direction or the 
other. After the cylinder is adjusted in for 
ward or backward direction the center e is 
adjusted by the center spindle e', which is 
operated by means of a button or knob et at 
the rear end of the same, as shown in Fig. 4. 
The 'eversing-clutch of the vinding-crank.-- 

Between the beve gear-wheels b'l', that are 
supported loosely on the exterior sleeve or 

By turning the worm e the cylin 

o 
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thimble D, is arranged a sliding clutch D', 
which ca: be moved into mesh with either 
one of the ge: '-wheels l'U', according as the . 
winding-crank is to be moved in one or the 
opposite direction. The clutch D is splined 
to the exterior sleeve or thimble D and shifted 
on the same in either direction by a shifting 
fork D, that engages diametrical antifriction 
rollers on the clutch and that is supported 
on an upright arm D', which is located in a 
recess of a slide - bar D. (Shown in Fig. 2 
and in detail in Fig. 22.) The upright arm 

95 
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D" is applied by a rectangular recess to a 
Squai'e boss Supported on a transverse pil in 
the recess of the slide-bar, as shown in Fig. 2. 
The slide-bar D7 is actuated by a fulcrumed 
lever D, which is pivoted at its fi'intend to the 
end of the slide-bar D and which is provided 
at its rear end with a sliding and spring-actu 
ated sleeve D', that is guided on said full 
cruined lever, said sleeve being provided 

I o5 

IO 

with a projection nosed that is engaged by 
a pin d" on a disk d", to which a slow rotary 
motion is imparted by a train of transmitting I 1.5 
gear-wheels d' d' d' did from a worm 
wheel d, that is attached to the bevel gear 
wheel b', said worm-wheel meshing with the 
first wheel d' of said train of gear-wheels, as 
shown in plan view in Fig.1 and in detail in Fig. 

The number of gear-wheels and the num 
uer of teeth of the same are so proportioned 
that the fulcrumed lever D is actuated by the 
pin d' after the required number of turns 
for each coil have been wound on the grooves 
of the armature-core. Each coil is composed 
of a predetermined number of turns, accord 

125 

ing to the size of the armature, the clutch . 
D' being placed in mesh with the gear-wheel 
l' during the winding of the coil, so that the 
required number of turns are wound around 

13 
the al'mature-core by the winding-crank C. 

For preventing the abutting of the end of 
the winding-crank D against either end of 



the winding-crank is splined to the interior 
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armature-core, the slide-bar D7 is shifted by 

So 

Go 

65 
pawl-holder Li - - 

keeper l, near the end of the arm T, and to a , , , 

der i and an interior shoulder i° of the sleeve 

splined set-screw i, said collar being provided 

grooves in the path of the end of the winding 

pivoted thereto. 
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the armature-shaft the tubular shaft S of 

of the sleeve D, so as to be capable of longi 
tudinal motion in the same. A shoulder ion 
the tubular shaft Sabuts...against a flanged 
collar ', attached to the sleeve D, said shoul 
D forming the abutments for a helical spring 
i, which is interposed between the two shoul 
ders, said spring serving for returning the 
tubular shaft S' after it has been moved in 
backward, direction, to its normal position. 
On the shaft S is located, adjacent to the left 
hand standard A', a collar i, by means of a 
at diametrically opposite points with anti 
friction-rollers , which are placedon diamet 
rical pins of the collar, and which are bfgght, 
during each rotation of the shaft S' twice in 
contact with a tapering nose 2", that is located 
on the top part of the upright standard A, 
said nose being provided with a threaded 
shank that is adjusted by a screw-nut i, 
which is retained in position by a recess in 
the top part of the standard A, as shown in 
Fig. 2. By turning the screw-nut, in one 
or the opposite direction the tapering nose if 
can be adjusted forward or backward, so as 
to control thereby the distance through which 
the tubular shaft Sand winding-crank Dare. 
moved backward whenever one of the antifric 
tion-rollers is is brought in contact with the 
nose. The adjustment of the nose corre 
sponds to the radius of the armature-shaft 
and the distance for which the winding-crank 
has to be moved, so as to clear. the ends of 
the armature-shaft for each turn of the wire 
wound around the armature. The antifric 
tion-rollers are held in contact with the ta 
pering nose during their passage over the same 
by the helical spring i, the hollow shaft and 
winding-crank being moved backward by the 
rollers and returned to their normal position 
required for winding the turns of the coils by 
the helical spring i. When all the predeter 
mined turns of a coil have been wound on the 

the actuation of the fulcruined lever ID by 
the train of gear-wheels. The shifting of the 
slide-bar D produces the shifting of the clutch 
D into mesh with the bevel gear-wheel band 
the turning of the armature of its axis for the 
required distance, so as to bring a new pair of 

crank. The intermittent turning of the ar 
mature E is produced by a pawl-and-ratchet 
mechanism, which is actuated by a crank-arm 
It on the slide-bar D and a shaft S operated 
thereby. The shaft S is supported in suitable 
bracket-bearings l', extendi: ; from the up 
right standards A", as show 'il Figs. 1 and 3. 
To the shaft S is keyed a crank-arm l', which 
carries a lug l', having an oscillating al'm I 

(See Fig. 5.) The arm L. 
carries at its outer end a pawl-holder I". The 

L. is pivoted to an adjustable '', a threaded shank. 

3. 

pivot-bolt on the standard A', and provided 
at its lower end with two pawls, which mesh 
with an exterior ratchet-wheel Lon the hollow 
cylinder E. By the forward motion impart 
ed to the crank-arnak' by the oscillating mo 
tion of the shaft S one of the pawls Lactu 
ates the ratchet-wheel and turns the same for 
a distance of one tooth, while during the re 
turn motion of the crank-arm k the second 
pawl Lactuates the ratchet-wheel and moves 
it likewise for the distance of one tooth, which 
turns the armature-core on its axis, so that its 
next set of coil-grooves is placed in line with 
the end of the winding-crank. Forturning the 
armature E one end of the armature-shaft E 
is connected with the cylinder E* by a clamp 
ing-ring r, that is made of two semisections 
which are pivoted to a pin a on the front end 
of the cylinder E° and firmly clamped to the 
armature-shaft by a bolt and clamp-nut, ', 

75 

passing through the end of the semisections, 
as shown in Fig. 4. This clamping connection 
compels the shaft of the armature to follow 
the rotary motion imparted to the cylinder E° 
by the pawl-and-ratchet mechanism, so as to 
intermittently turn the armature-core for the 
required distance when all the turns of the pre 
ceding coil have been wound on the grooves. 
The ratchet-wheel is provided with twice the 
number of teeth as there are grooves in the 
armature-core, so that the two successive ac 
tuations of the ratchet-wheel move the arma 
ture-core sufficiently for bringing the next 
pair of grooves into line with the end of the 
winding - crank. The hub of the ratchet 
wheels is splined to the cylinder, so as to be 
longitudinally adjustable thereon, but pre 
vented from shifting axially on the cylinder 
E°. The pawl-holder L' consists of two plates 
that are applied to gudgeons l'on the keeper l 
and to the transverse bolt, supported on alug 
on the top of the standard A, the bolt acting 

as a fulcrum for the pawl-holder, so as to pro 
duce the proper pushing action by both pawls 
in the same direction by the oscillations in 
parted to the crank-arm and pawl-holder. 
The loop-forming finger and its actuating 

mechanism.--To the shaft S is applied in 
front of the crank-arm a second crank-arm 
in, to which is clamped a lug in', by a suitable 
set-screw, which is connected by an inter 
mediate pivot-link n' with a slide-rod n, 
that is guided in perforated lings in on a plat 
form M, which carries the finger-actuating 
mechanism. The platform M is capable of 
adjustment in two directions by being mount 
ed on dovetailed guide-plates in, which are 
supported on a threaded shank n', that is ver'- 
tically adjustable in a 'hollow upright stand 
ard A, as shown in gs. 13 and 13. . The 
threaded shank m of the lowermost dove 
tailed plate m is retained by a set-screw in 
in position in the standard A and is adjust 
ed by means of a nut in, which is located in 
a recess of the standard and which engages 

The lower part of the 
s. nk in' is made of a smaller diameter than 
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the upper part and is guided in the lower winding action of the winding-crank. The 
hollow portion of the standard, so as to per- return notion of the finger after the loop is 
mit the vertical adjustment of the threaded 
shankin the standard A and the rigid clamp 
ing of the same by the set-screw after the 
proper adjustment is made. The 'vertical 
adjustment of the threaded shank, as well as 

, the lateral adjustment in two directions by 
means of the dovetailed guide-plates in n), 
enables the loop-forming mechanism support 
ed on the platform Mto be accurately adjusted 
relatively to the winding-crank and the ar 
laature-core, according to the different dam 
eter and length of the latter. The slide-rod 
m carries two sleeves in n, which are re 
tained in position upon its reduced, end by a 
screw-nut m, as shown in Figs. 10, 11, and 
2. The sleeve is provided with two pro 

jecting lugs mand the sleeve in with one 
projecting lug. 1), the two lugs of the sleeve 
in serving to engage one end of a fulcrumed 
lever n, the opposite end of which engages 
the recess of a laterally-shiftable plate M", 
which carries a curved extension-arm M*, tha, 

25 extends over the top of the armature-core par 
allel with the axis of the same and that is 
provided with a grooved lug in at its end for 
guiding the wire fed to the armature-core by 
the winding-crank. The plate M' is guided 
by suitable lugs on the platform M, one of 
the guide-lugs being located in a rectangular 
recess in the main portion of the plate A', as 
shown clearly in Figs. 10, 11, and 12.. The 
plate M' carries a fulcrumed lever M, that is 
provided at one side of its fulcrum with it 
beveled heel and at the opposite side of 
its fulcrum with a pivoted and spring-actu 
ated heel1, having a beveled face. The lugs 
of the sleeves in it serve to actuate succes 
sively by the levers M and in the slide-plate 
M' and the loop-forming finger N. The longer 
arm of the lever M is connected by a pivot. 
rod n with the loop-forming finger N, that 
is pivoted to the curved portion of the exten 

45 sion-arm M° of the plate M', said finger serv ing to hold the wire placed over the same by 
the reversal of the motion of the winding 

59 

crank after one full coil is wound on the core 
before the winding of the next coil is com 
menced. Whenever one coil is completely 
wound on the armature-core, the oscillating 
motion of the shaft S produces the shifting 
of the slide-rod all in the direction of the ar 
row, Fig. 12, and simultaneously there with 
the shifting of the lugs of the sleeves 'n', 
so as to move first the loop-forming finger 
into the position shown in Fig. 11, so as to re 
lease the loop of the coil previously formed. 
The finger N is then moved back into the 
path of the wire of the coil just formed, which 
wire is conducted around the end of the ex 
tension-arm M, as shown in Fig. 12. As soon 
as the new loop is formed if, is held by the 
finger N, while simultaneously the armature 
core is turned by its pawl-and-ratchet mech 
anism for the proper distance on its axis so 
as to expose the 'next set of grooves to the 

formed is accounplished by the return motion 
of the slide-bar D7, under the influence of the 
Spring applied to the fulcrum of the actuat 
ing-lever D. . The return of the slide-bar to 
its former position also returns the loop-form 
ing finger N to its normal position (shown in 
Fig. 10) and shifts the clutch D' into mesh 
with the bevel gear-wheel b', so that the mo 

7 o 
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tion of the winding-crank is reversed and the 
next coil wound into the next set of grooves 
of the armature-core. 

It is necessary 
tion of the reverse motion of the winding 
crank D, so as to control the proper forma 
tion of the loop of the wire at the end of each 
coil. This timing of the reverse motion of 
the winding-crank D is obtained by means 
of a stop-plate b, that is attached to the bevel 
gear-wheel b, as shown in Figs. 1, 2, and 6. 
The stop-plate b has a segmental portion b, 
the edges of which are beveled, which seg 
mental portion is engaged by a spring-actu 
ated stop l', that is pivoted to the slide-bar 
D between the arms D and k, as shown in 
Fig. 2, said stop U being normally held by its 
spring against a transverse pin b’ of the slide 
bar D, as shown in detail in Figs. S and 9. 
The stop b has a beveled shoulder which is 

ii. 

moved past the beveled edge of the segmen 
tal portion lb when the slide-bar D7 is shifted 
by its actuating-lever D, so that the stop b 
is held by the tension of its spring in contact 
with the segmental portion b, so as to pre 
vent the return of the slide-bar ID until the 
segment b in following the rotation of the 
bevel gear-wheel U liberates the stop band 
then permits the return of the slide-bar by 
the influence of the spring on the fulcrum of 
the lever. D into its normal position. The 
engagement of the stop b with the segmental 
portion b is so timed that, during it the loop 
at the end of each coil can be formed in a 
reliable manner, the shifting of the slide-bar 
D8 and the reversing of the motion of the 
winding-crank taking place as soon as this is 
accomplished by the shifting of the clutch D 
and its reéngagement with the bevel gear 
wheel b', so that the turns of the next coil are 
then wound into the next pair of grooves of 
the armature. . . . 
The stop-notins.--Two stop-motions are 

provided-one which is called into action on 
the breaking of the feed-wire, the other when 
all the coils of the armature are wound on the 
armature-core. Both stop-motions act on the 
slide-come C", by which the clutch C on the 
main diving-shaft. is operated, so that said 
slide-cone is moved out of mesh with the 
clutch for arresting the motion of the driving 
shaft. The stop-motion that is actuated on 
The breaking of the wire is operated in con 
age ion with the shank b of the tension-roller 

c. on the winding-crank, the shank of Said 
tension-roller being moved on the breaking 
of the wire under the influence of its coil 

time accurately the dura 
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709,179. 
spring and the centrifugal force in outward 
direction, so as to project to a greater extent 
beyond the winding-crank and strike a stop 
lever R, which, is pivoted to the base of the 
standard A, that supports the adjustable 
centere', said stop-lever being arranged in 
the Salme vertical plane as the shank of the 
tension-roller it, as shown in Fig. 1. The 
dotted line in Fig. 6 shows the normal circle 

o in which the outer end of the shank b' of the 
tension-roller dis moved. As soon as the 
tension of the wire on the roller d5 is released 
the shank of the tension-roller is moved in 
ot ard direction, so as to strike the end of 

IS 
on the same from the shoulder r of a collar 

20 

t top-lever R and release the shoulder r 

on the shaft of a weighted arm R.". (Shown 
Fig.6.) The position of the stop-lever R. 
accurately regulated by means of a set 

grew rand returned into raised position 
by a helical spring r, the ends of which are 

25 

39 

connected, respectively, with the shorter arm 
of the stop-lever R and with the base of 
the standard, as shown in Fig. 6. The posi 
tion of the projecting end r* of the stop-lever 
is adjusted by a screw-nut ', which engages 
the threaded shank of said projecting end. 
On the release of the stop-lever R, from the 
shoulder' on the shaft of the weighted lever 
R" the latter is dropped, so as to operate by a 
crank-arm R', applied to its shaft, and an in 
termediate pivot-link R. an elbow-shaped 
lever R, which is fulcrumed to a fork R5, that 
engages the slide-cone C of the clutch C on 

35 the main shaft, as shown in Figs. 1 and 3, so 
as to shift the cone, release the clutch from 
the driving-pulley P, and produce thereby 
the instant arresting of the motion of the 

: main driving-shaft S. The stop-motion, by 
which the motion of the machine is inter 

is rupted when all the armature-coils are wound 
on the core, or, in other words, when the ar 
nature is completely wound, is also produced 
by the elbow-lever R, the shorter arm of 

45. which is provided with a beveled edget’, that 
is engaged by a grooved sleevet, which slides 
on an upright crank-arm t, keyed to the 
'shaft S, said sleeve t being located adjacent 
to the beveled end of the elbow-lever R. 

5.o. The grooved sleevet is beveled at both ends, 
so as to readily pass over the beveled edge of 
the elbow-lever R into engagement with the 
same. The upright crank-arm t and sleeve 
l, are engaged by the curved and recessed end 

55 of a lever T, which is fulcrumed to a project 
ing ear on the standard A', as shown in Fig. 
5, the opposite end of the lever being pro 
vided with an adjustable lugt, which is en 
gaged by a lugi, projecting from the ratchet 

shifting of the slide-cone C and the relea 
of the clutch from the driving-pulley P(sho 

wheel L on the cylinder Eat each full rota 
tion of the same, so as to actuate thereby the 

forming finger. 
be wound on the armature, core is then placed 

S 

matically stopped when all the coils are 
wound on the armature-core. . . . 

Operation: My improved machine for wind 
ig dru in-armatures is operated as follows: 
The shaft of the armature-core to be wound 
is placed between the stationary and adjust 
able centers which support the shaft of the 
"nature-core, the movable center being ad 

justable to the length of the airmature-shaft 
in the manner before described, so that the 
arnature-core is placed in the proper relative 
position toward the winding-crank and loop 

The spool with the wire to 

in position on the end of the tubular shaft S, 
the wire being passed through said shaft and 
Over the guide and tension rollers on the shaft 
and winding-crank between the rollers at the 
end of the latter. A loop is then formed at 
the end of the wire, and this loop placed in 
position on the finger and supporting-arm, so 
as to be supported thereon. The machine is 
then started by moving the clutch on the 
main driving-shaft S into. mesh with the 
driving-pulley P, which latter is then rotated 
by the belt, the shaft imparting by the bevel 

o 
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gear transmissions simultaneously motion to 
both bevel-gears on the transmitting-shaft S. 
The clutch. D is normally in mesh with the 
bevel-gearb', so that immediately rotary mo 
tion is transmitted to the tubular shaft of the 
winding-crank and to the latter, so that the 
wire is wound into two diametrical opposite 
recesses of the armature-core. Intermittent 

95 
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longitudinally-reciprocating motion is im 
parted to the shaft of the winding-crank by the 
stationary cam whenever, the end of the wind 
ing-crank passes over the ends of the arma 
ture-shaft. ' & 

turns are wound on the core, the slide-bar D7 
is actuated by the worm-gear transmission and 
fulcrumed lever D, so that the clutch between 
the bevel-gears is shifted and moved into mesh 
with the bevel gear-wheel b. This produces 
the instant reversing of the motion of the shaft 
and winding-crank, so that the loop is formed 
in connection with the finger and supporting 
arm of the same. During the reverse motion of 
the winding-crank the slide-bar D is retained 
by the segmental stop-plate b on the bevel 

When the required number of 

IIo 
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gear-wheel buntil the spring-actuated stop 
b in the slide-bar has passed said plate, when 
the slide-bar is immediately returned into its 
normal position by the: tension of the coil 
spring on the fulcrum of the actuating-lever 
D, and thereby the clutch. D returned into 
mesh with the bevel-gearb', so that the motion 
of the winding-crankin the former directionis I 25 
resumed and the wire wound into the next set . 
of grooves. Simultaneously the armature-core 
is shifted on its axis by the pawl-and-ratchet 

fillcruined lever T and produce by the lifting mechanism on its supporting-center, which 
of the grooved sleeve the oscillation of the 
fulcrumed elbow-lever R', and thereby the 

in Figs. 1 and 5,) so that the machine is at 

brings, the next set of grooves into line with 
he end of the winding-crank. The forward 
otion of the slide-bar produces the axial 
urning of the armature-core for one half of 
the required, distance, while the return mo 
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tion of the same im, arts the other half of its 
axial motion. 
and the armature shifted on its axis the slide 
bar is permitted to return, so that the clutch. 
is placed again in mesh with the bevel-gear 
b', the regular rotation of the winding-crank 
is resumed, and the winding of the turns of 
the next coil commenced. When the second 

to 
coil is wound, the motion of the winding 
crank is again automatically reversed long 
enough to produce the loop at the end of the 
coil, after which the third coil is wound on 
the return of the slide-bar, and so on until 

Patent, is 
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all the coils are wound on the armature-core. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
1. The combination, with means for sup 

porting an armature-core, of a winding-erank, 
means for feeding the coil-forming wire to 
said crank, and means for rotating said crank, 
substantially as set forth. 

2. The combination, with means for sup 
porting an armature-core, of a winding-crank 
supported at right angles to the, shaft. of an 
armature - core supported by said means, 
means for rotating said winding-crank so that 
its end moves in a vertical longitudinal plane 
around the armature-core, and means for 
feeding the coil-forming wire from the crank 
to the core, substantially as set forth. 

3. The combination, with means for inter 
mittently rotating an armature-core on its 
axis, of a rotary winding-crank, and means for 
feeding the coil-forming wire to said crank, 
substantially as set forth. . . 

4. The combination, with means for inter 
mittently rotating an armature - core on its 
axis, of a rotary winding-crank, means for 
feeding the coil-forming wire to said crank, 
and mechanism for reciprocating the wind 
ing-crank twice for each rotation of the crank 
for clearing the shaft of the armature-core, 
substantially as set forth. 

5. The combination, with means for inter 
mittently rotating an armature-core on its 
axis, of a rotary winding-crank, means for 
feeding the coil-forming wire to said crank, 
means for reversing the motion of the crank 
after a full coil is wound, and a loop-forming 
mechanism placed in the path of the wire on 

... reversing the motion of the winding-crank, 
substantially as set forth. 

55 
6. The combination, with means for sup 

porting an armature-core, of a coil-winding 
crank, a hollow shaft for the same, means for 
guiding the coil-forming wire through said 
shaft to the end of the crank, means for im 
parting rotary motion to the shaft of the 
winding-crank, means for reversing the mo 
tion of the winding-crank when a full coil is 
wound, and a loop-forming mechanism adapt 
ed to engage the wire when the motion of the 

...tures, the combination of a winding-crank, 

crank is reversed, so as to form a loop at the 
end of each coil, substantially as set forth. 

7. In a machine for winding drum-arma 

As son as the loop is formed 
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means for intermittently rotating an arma 
ture-core on its axis so as to present a new set 
of core-grooves to the winding-crank, means 
for feeding the wire to said winding-crank, 
means for rotating said crank, means for in 
termittently reversing the motion of the wind 
ing-crank, a loop-forming mechanism, and 
means for intermittently actuating the same 
so as to form a loop at the end of each coil, 
substantially as set forth. 

8. In a machine for winding drum-arma 
tures, the combination of stationary and ad 
justable centers for the shaft of an armature 
core, a cylinder for supporting the adjustable 
center, means for connecting said cylinder 
with an armature-shaft supported in said cen 
ters, means for longitudinally adjusting the 
cylinder, a coil-winding mechanism, and a 
pawl -and-ratchet mechanism- for intermit 
tently actuating the cylinder so as to turn 
the armature-core on its axis for presenting 
a new set of grooves to the action of the wind 
ing mechanism, substantially as set forth. 

9. In a machine for winding drum-arma 
tures, the combination, with a driving-shaft, 
of a second shaft supported at right angles 
thereto, a bevel gear-wheel at the end of the 
main driving-shaft, intermeshing bevel gear 
wheels mounted loosely on the second shaft, 
a clutch device for moving the bevel gear 
wheel on the main driving-shaft into mesh 
with either one of the transmitting bevel 
gear-wheels, a worm-gear transmission oper 
ated by one of the bevel-gears, a fulcrumed 
lever actuated intermittently by said worm 
gear transmission, a slide-bar connected with 

75 

said fulcrumed lever and adapted for, shjft 
ing the clutch so as to cause it to mesh with 
one or the other bevel gear-wheel for revers 
ing the motion of the second shaft, and a coil 
winding crank at the end of the second shaft, 
surbstantiall as set forth. 

10. In a machine for winding drum-arma 
tures, the combination, with a coil-winding 

d 
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crank, of a longitudinally-guided and spring 
actuated shaft for said crank, means for ro 
tating said shaft, a stationary cam, and a 
collar on the shaft provided with antifriction 
rollers that are placed twice in contact with 
the stationary cam for each rotation of said 
shaft so as to impart thereby twice longitudi 
nally-reciprocating motion to the winding 
crank during each rotation of the same, sub 
stantially as set forth. . 

ll. In a machine for winding drum-arma 
tures, the combination of a coil - winding 
crank, a rotary shaft to which said winding 
crank is applied, a sleeve surrounding, said 

II5 

I 25 
tubular shaft, a helical spring interposed be 
tween said sleeve.and shaft, a collar on said 
shaft provided with antifriction-rollers at di 
a metrically opposite points, a stationary can 
for engaging said rollers twice at each rota 
tion of the shaft so as to produce the recipro 
cation of the shaft and winding-finger of the 
shaft twice during each rotation, substan 
tially as set forth. 
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12. In a machine for winding drum-arma 
tures, the combination of a coil - winding 
crank, a tubular shaft to one end of which 
said crank is applied, a wire-spool supported 
at the opposite end of said tubular shaft, 
guide-rollers for the wire located in the tubu 
lar shaft and on the winding-crank, a pair of 
guide-rollers at the end of the winding-crank, 
and means for imparting rotary motion to the 
shaft of the winding-crank, substantially as 
set forth. 

13. In a machine for winding drum-arma 
tures, the combination, with means for sup 
porting the arnature-core, of a rotary coil 
winding crank, an intermittently-oscillating 
loop-forming finger, a guide-arm for said fin 
ger, and means for shifting said guide-arm 
and oscillating the finger after a full coil is 
wound on the armature-core, substantially as 
set forth. 

14. In a machine for winding drum-arma 
tures, the combination of means for support 
ing an armature-core, a coil-winding crank, 
a rotary shaft to which the winding-crank is 
applied, means for .imparting rotary motion 
to said shaft in one direction, reversing mech 
anism for reversing the motion of the wind 
ing-crank after a coil is wound, a loop-form 
ing finger located above the armature, a guide 
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arm for supporting the loop-forming finger, 
and means for actuating the arm and finger 
when the motion of the winding-crank is re 
versed so as to form a wire loop at the end of 
each coil, substantially as set forth. 

15. In a machine for winding drum-arma 
tures, the combination, with a rotary coil 
winding crank provided with guide - rollers 
and a spring-actuated tension-roller for the 
wire to be wound, of a releasing-lever actu 
ated by the shank of said tension-roller, and 
a stop-motion operated by said releasing-le 
wer and connected by interimediate lever 
mechanism with a clutch on the main shaft, 
so as to arrest the motion of the machine on 
the breakage of the wire, substantially as set 
forth. 

16. In a machine for winding drum-arma 
tures, the combination of means for support 
ing an armature-core, a pawl-and-ratchet 
mechanism for intermittently turning an ar 
mature - core supported thereby, a winding 
mechanism for winding the coils on the arma 
ture-core, and a stop-motion for arresting the 
notion of the machine when all the coils are 

7 

wound on the armature, substantially as set 
forth. 

17. It a machine for winding drum-arma 
ttires, a loop-forming mechanism consisting of 
a curved guide-arm above the armature, an 
(scillating loop-forming finger supported on 
said gride-arm, and means for moving the 
finger into the path of the wire for forming 
the loop in connection with the end of the 
guide-arm, substantially as set forth. 

18. In a machine for winding drum-arma 
tures, a loop-forming mechanism actuated 
after each coil is wound and consisting of a 
curved guide-arm extending over the arma 
ture-core, and loop-forming finger pivoted to 
said guide-arm, means for oscillating the fin 
ger for shedding the loop of the coil last 
formed, and means for returning the finger 
into the path of the wire after the succeeding 
coil is formed for forming the new loop in con 
nection with the end of the guide-arm, sub 
stantially as set forth. 

19. In a machine for winding drum-arma 
tures, a loop-forming mechanism actuated 
after each coil is wound and consisting of a 
curved guide-arm extending over the arma 
ture-core, a loop-forming finger pivoted to said 
guide-arm, means for oscillating the finger for 
shedding the loop of the preceding coil, means 
for returning the finger into the path of the 
wire after the succeeding coil is wound, for 
forming the loop over the finger and the end 
of the guide-arm, and means for shifting the 
guide-arm finger, and loop for clearing the 
next pair of armature-grooves for winding the 
next coil, substantially as set forth. 

20. In a machine for winding drum-arma 
tures, the combination, with means for inter 
mittently rotating an armature-core, of a coil 

coil - winding mechanism after each coil is 
wound, a loop-forming mechanism actuated 

mechanism, and a stop device for the revers 
tion of the winding mechanism until the loop 
is formed, substantially as set forth. 
In testimony that I claim the foregoing as 

ence of two subscribing witnesses. • . 
IHENRY SCITILZ. 

Witnesses: 
PAUL GOEPEI, 
M. I. WURTZEI. 
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winding mechanism, means for reversing said 
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during the reversing of the coil - winding 

ing mechanism for controlling the reverse mo 
co 

my invention I have signed my name in pres 


