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UNITED STATES

PaTENT OFFICE.

HENRY SCIIULZ OF. NEW YORK N.

MACHINE FOR WINDING DRUM- ARMATURES

sP mCIFICATIOl\T forming part of Letters Patent M o. 709, 179 dated September 16, 190?
" Application filed Septembar 17,1900. Renewed February 20 1902. Serial No, 84, 928 (No model i

To all ZU7L077L it May concermn: >
Be it known that I HENRY SCHULZ, a citi-
zen of the United Stdtes residing in the eity
of New York, borough of Bron\ in the State
5 of New York havemvented certain new and
useful Improvements in Machines for Wind-
ing Drum-Armatures, of which the followmv

is a specification.

This invention relates to an improved ma-
chine for winding armatures of the drum or
Siemens type in a uniform, rehable, and ef-
fective manner, so that the expensive hand-
winding is dispensed with and the operations
of wmdmw the different coils, forming the
loops at the ends of the same, tm'mncr the ar-
mature on its axis, stopping phe machme in
case of breakage of the wire and when all the
-eoils are wound on the core, are automatically

evformed; and. for this purpose the inven-
e 1jon consists of a machine for winding drum-

armatures which comprises means for inter-
mittently rotating the core of the armature,
aerank for winding the wirgsuccessively into
the grooves of the armature with the required
25 number of turns for each c¢oil, means tor in-
termittently reciprocating the shaft of the
winding-crank, so as to permit the winding-
crank to clear the ends of the armature-shaft
at each rotation, a pivoted finger for forming

10

15

30 the loops at-the ends of each armature-coil,-

H

means for.-reversing the motion of the wind-
ing-crank, so as to form said loops, means for
wmhdmwmo' the loop-forming hntrer ‘at the
proper: nme, an automatic stop dev1ce in case
35 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 cousists, further, in certain-

-details of construection and combinations of

40 parts, which will be fully deseribed he1em-
* after and finally claimed.

In the aceompanymw drawings, Figuare 1 is

! [)ldll view of myimproved maehmeior wind-

.- Ting drum-armatures. | Fig. 2 isa vertical lon-

»“45 'rltudmal section on line 2 2; Fig. 1, showing

the winding-crank and Lhe mechdmbm for
feeding the wire and nnp(utm«' the proper
motion to*the same. Fig. 3 is a plan view,

. partly in horizontal section, of the drlvmm

. 50! pulley and its elutch connectwn with the. driv-
* ‘ing-shaft, drawnson a laiger scale. . Fig. 4 is
. aa vertw%l central seetlon on 1me 4 4, I‘lfr 1,

through the ad,]ustable ceuter fo:' su ppomnrr
one end of the armature-shafr.. . fig., 515 a
rear elevation of the -machine dravvn on a
largerscale and shown partlyin section.: I ig.
6 is a vertical trangverse section on line 6 6,
Fig. 1. Fig. 7 is a détail: top view ofithe re-
ledﬁnm-]ever of the sbop motion in-case of
bredkdvo of the wire.m Iigs, 3.and 9 aré de-

tailsof thestop device fox retaining the¢luteh
of ‘the shaft of the winding-erank in: mesh

during the reverse motion of the same-when
formm g the loop between two adjacent coils.
Figs. 10 11, and 12 are plan views of theloop-
for ming ﬁnver and its'actuating me(,ham&m,
showmtf the finger inits dlrfexent positions
for forming dl](l releasing theloop at the end
of each coil. Figs, 13 and 14 are respectively
a frontelevation, paxblym sectiony andid side
elevation of the. loop forming hnger andits ac-
tuating mechanism. Fig. 15lsader(nl horizon-
tdlsecllon on line 15 10 Fig.13: Figil6 is a
vertical transverse section through the sup-
porting center of the armature: shaft on line
16 16, Fig. 4. Figs. 17and 18 are details'of the
meehanism for adjusting said center: Figs.
19 and 20 are respectively a front €léevation
and.a plan view, partly in section, of the gear

forreversing the motion of the wm(hn" cllmk

when the 1000 at the énd of each eoil i$to be
formed. Fx«r 21 is a’detail vertical:séction
through the tulelum ot the" levelsnm lever
on lme 21 21, Fig. 20; " Fig. 22 is'a top view
of the slide- ba,r tot' HdllSlllI[}tlIl"‘ motion fron
the reversing-gear to'othei (,oopemtm ‘parts
of the machine; and Fig. 28'is a-detail verti-
cal transverse section  through' the cluteh
niember on the shaft of the wmdnw (,hll)]\,
taken on line 23 23, Fig. 2.

Similar letters of xeference mdlwte corre-
sponding parts.

Referring to the drawings, A r epresents the
bed-plate of my improved machine for wind-
ing drum-armatures.’ | On the bed- pldt;e Aare
supported two upright standards A!, which
are provided with ]omnal bearings’ t01 the
main dnvmcr shaft 3. 'On‘the: anain driving-
shaft is (manwed a'step- \hdped nuﬂley P, to
which motion is trausmitted by 'a suite vblo
driving-belt. A friction-clutch Cis arranged
in connecbmn with the plulev P, as shown in
Figs. 1 and 3; said fl'lbl)lOll clutch hom(r ac-
tuated by means of n shdmo eone \\’h]_(}h
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is splined to the‘-shaft'S_:md adapted to be:

shifted thereon, so that the friction-cluteh en-

- gages the driving-pulley or releases the same,

_aecording as the machine is to be operated or

its motipn interrupted. = The slide motionis
imparted to the sliding cone C' by . mechau-

.ism hereinafter to be deseribed.

The winding-crank and its aclualing mech-

. anism.—7To the front end of the driving-shaft

10

S is applied a bevel-wheel b, which meshes
with. two bevel-wheels b’ 1% which are placed

- loosely on astationary sleaveor thimble D and
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retained thereon by means of shoulders and
by collars fitted into the recesses of the hubs of
the bevel gear-wheels b’ 3% as shown clearly
in Fig. 2. The sleeve or thimble' D is mount-
ed on a tubular shaft §', 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 8’ is ap-
plied the spocl 8% on which the wire to be
wound on the armature-core is wound, said
spool being retained on the end of the shaft 8’
by means of a conical serew-nut n, which en-
ters into the center bore of the spool 8% and a
clamping-uut #/, that enters into the opposite
end of the spool, said nut n' being serewed
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 8 is applied adjacent to the
spool 8% a curved arm 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 d?
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 in-
terior of the shaft toa guide-roller &, located
in a recess in the opposite end ot the shafs,
thence over a tension-roller d° and guide-
roller d7on the winding-erank D3, which erank
is attached to the innér end of the tubular
shafu S', as shown clearlyin Fig. 2. Theten-
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
witha stopdevice hereinafterto be described.
Trrom the guide-roller d' the wire passes be-
tween two guide-rollers d® at the end of the
winding-erank D?® 10 the atmature-core L.

- The shaft B of the armuature-core K is sup-
[
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ported parallel with the inain shafe S and in
a vertical plane with the end of the winding-
cerank. 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 arna-
ture-shaft is supported on »#u adjustable con-
ical center ¢ in the supporting-spindle ¢,
which is mounted in a longitudinalty-adjust-
able hoilow eylinder E2 supported in bearings
of an.upri_ht standard A?, as shown in IMig.
4. The ceuter spindle ¢° of the armature-
shaft B’ is serew-threaded, so as to be ad-

justed in the closed rear end of the adjust-

der B2

709,139

able eylinder E? in forward or backward di-
The inner end of the center spindle |

rection.

€% is provided with a disk-shaped head e* for

supporting the center ¢? steadily in the in-
terior of the.longitudinally-adjustable cylin-
When the armature-shaft is shors, it
may be necessary to move the center consid-
erably forward, and in this case the adjust-
able eylinder E?is also adjusted toward the
stationary center supported in the upright
standard A*by a worm €%, whieh is supported
in suitable bearings of a ring-shaped frame
%, that extends around the cylinder E2, said
worm ieshing with & worm -thread 6n the
cylinder.
der 322 can be adjusted in one direction orthe
other. After the ¢ylinder is adjusted in for-
ward or backward direction the eenter e®is
adjusted by the center spindle €3, which is
operated by means of a button or knob €7 at
the rear end of the same, as shown in Fig. 4.

The reversing-clulch of the winding-crank.—
Between the beve! gear-wheels b’ 1% that are
supported loosely on .the exterior sleeve or

By turning the worm &° the eylin-
A & 3

70

5

8¢

90

thimble D, is arranged a sliding clutch DY,

which cai: be moved into ‘mesh with either

one of the gear-wheels b’ 1?, according as the -

winding-erank is to be moved in one or the
opposite direction. The clutch D is-splined
to the exteriorsleeve or thimble D and shifted
on the same in either direction by a shifting
fork D% that engages diametrical antifriction-
rollers on the cluteh and that is supported
oun an upright arm DY whieh is located in a
recess of a slide-bar D% (Shown in Fig. 2
and in detail in Fig. 22.) The upright arm

95

D% is applied by a rectangular recess to a |

-square boss supported on a transverse pin in

the recess of the slide-bar, as shown in Fig. 2.
The slide- bar D7 is actuated by a fulerumed
lever DS, whichis pivoted atits frontendtothe
end of theslide-bar D7and which is provided
at ity rear end with a sliding and spring-acta-
ated sleeve DY, that is guided on said ful-
crumed lever, said sleeve being provided

10§

with a projection nose d* that is engaged by -
a pin dV on a disk d',to which a slow rotary

motion is imparted by a train of transmitting

gear-wheels d* d¥® d" d® d* from a worm- -

wheel di%, that is attached to the bevel gear-
wheel D', said worm-wheel meshing with the
first wheel d**of said train of gear-wheely, as
showninplanviewin Fig.land indetailin Fig.

‘19, The numberof gear-wheelsand the num-

Ler of teeth of the same are 8o proportioned
that the fuleramed lever D¥is actuated by the
pin dY 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-

ing to thé size of the armature, the clutel .

D* being placed in mesh with the gear-wheel

U during the winding of the coil,’'so that the

required number of turns are wound around.

—

32

the armature-core by the winding-crank C.

For preventing the abutting of the end of
the windiug-erank D? against citbher end of
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the armature-shaft the tubular shaft S’ of
the winding-crank is splined to the interior
of the sleeve D, s0 as to be capable of longi-
tudinal motion in the same. A shoulder i on
the tubular shaft S’ abuts.against a flanged
collar ¢/, attached to the sleeve D, said shoul-

der7and an interior shoulder i? of the sleeve

D forming the abutments for a helical spring
', 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 8’ islocated, adjacent to the left-
hand standard A% 4 collar 4%, by means of a

splined set-scerew 4%, said collar being provided

at diametrically opposite points with .anti-
frietion-rollers +%, which are placed on diamet-
rical pirs of the collar, and whichare brgight
during each rotation of the shaft §' twite m
contact with a tapering nose 47, 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 -5,
which is retained in position by a recess in.

the top part of the standard A%, as shown in’
By turning the screw-nut 4% in one

Fig. 2.
or the opposite direction the tapering nose 7
can be adjusted forward or backward, so as
t0 eontrol thereby the distance through which
the tubularshaft 8’ and winding-crank D®are
moved backward whenever one of the antifrie-
tion-rollers ¢ 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-erank
has to be moved, so as to clear. the ends of
the armature-shaft for each turn of the wire
wounnd around the armature. The antifric-
tion-rollers ¢® are held in contact with the ta-
peringnoseduring their passageover thesame
by the helical spring 4%, the hollow shaft and
winding-crank being moved backward by the
rollers<f and returned to their normal position
required for winding the turns of the coils by
the helical spring 3. .“When all the predetéer-

mined turns of a coil have been wound on the’

carmature-core, the slide-bar D7 is shifted by

50

6o

65

i

- pivoted thereto.

the actuation of the fulerdmed lever D8 by
the train of gear-wheels. The shifting of the
slide-bar D" produces theshifting of thecluteh
D*into mesh with the bevel zear-wheel b? and
the turning of the armature on its axis for the
required distance, so as to bring a new pair of

. grooves.in the path of the end of the winding-

crank. - The intermittent turning of the ar-
mature E is produced by a pawl-and-ratchet
mechanism, which isactuated by a crank-arm
I: on the slide-bar D7 and a shaft $3 operated
thereby. TheshaftS*is supportedinsuaitable
bracket-bearings ', extending: from the wup-
right standards A’, as show i1 Figs. 1 and 3.
To the shaft 8% is keyed a crank-arm /%, which
carries a lug k*, having an oscillating arm L
(See Tig. 5.)° The arm L
carries at its outer and a pawl-holder I.’. The

- pawl-holder I'.is pivoted to an adjustable
‘keeper {,; near the end of the arm I, and toa

5.~ threaded shank. )
stk % is made of a smaller diameter than

3

pivot-bolt [? on the standard A%, and provided

atits lower end with two pawls .2, which mesh
with an exterior ratchet-wheel L2 on the hollow
cylinder E%. By the forward motion impart-
ed to the erank-arm k* by the oscillating mo-
tion of the shaft S* one of the pawls L? actu-
ates the ratchet-wheel and turns the same for -
a distance of one tooth, while during the re-
turn motion of the crank-arm %? the second
pawl L¥actuates the ratchet-wheel and moves
it likewise for the distance of one tooth, which
turns the armature-core on its axis, so thatits
next set of coil-groovesis placed in line with
theend of the winding-erank. ‘Forturning the
armature E one end of the armature-shaft &'
is connected with the eylinder E? by a clamp-
ing-ring 7, that is made of two semisections
which are pivoted to a pin +' on. the frontend
of the cylinder E? and firmly clamped to the
armature-shaft by a bolt and elamp-nut 2,
passing through the end of the semisections, -
asshownin Fig. 4. Thisclamping connection
compels the shaft of the armature to follow
the rotary motion imparted to the cylinder E2
by the pawl-and-ratchet mechanism, so as to
intermittently turn the armature-core for the
required distanee when all the turns of the pre-
ceding coil have been wound on the grooves.
The ratchet-wheel is provided with twice the

1 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 eylinder, so as to be
longitudinally adjustable thereon, but pre-
vented from shifting axially on the cylinder
E? The pawl-holderL’' consists of two plates
that are applied to gudgeons !’ on the keeper !
and to the transverse bolt 2%, supported on alug
I onthe top of the standard A%, the bolt acting
as a fulerum for the pawl-holder, so as to pro-
duce the proper pushing action by both pawls
in the same direction by the oscillations im-
parted to the crank-arm and pawl-holder.

 The loop-forming finger and its actuating
mechanism.—To the shaft §? is applied in
front of the crank-arm /2 a second erank-arm
m, to which is clamped a'lug ' by a suitable
set-serew, which is connected by an ‘inter-
mediate pivot-link m?® with a slide-rod m3,
that is guided in perforated Ings ! on a plat- r
form M, which carries the finger-actuating
mechanism. ‘The platform M is capable of
adjustmentin two directions by being mount-
ed on dovetailed guide-plates m? which are
supported on a threaded shank 1% that is ver-
tically adjustable in a hollow upright:stand-
ard A% as shown in (.gs. 13 and 15. . Thoe
threaded shank m® of the lowermost. dove-
tailed plate m® is retained by a set-screw 0’
in position in the standard A® and:is-adjust-
ed by means of a nut 5, which is ldeated in
a rocess of the standard and which engages
The lower part of- the

-

-,
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“proper. ad;ustment iz made.

‘4:,

the upper part and is guided in the lower
hollow portion of the standard, so as to per-
mit the vertical adjustment of the threaded
shank in thestandard A®and the rigid clamp-
ing of the same by the set-screw after the
The vertical
adjustment of the threaded shank, as well as

. the lateral adjustment in two directions by

means of the devetailed guide-plates m® m?,
enables the loop-forming mechanismsupport-

‘ed on the platform M tobe accurately adjusted

relatlively to the winding-crank and tho ar-

‘wature-core, according tothe different d am-

v _pter and length of the latter. The slide-rod

i5

20

m? carries two sleeves m® m'% which are re-
tained in position upon its redueed end. vy &
serew-nut m!!, as shown in Figs. 10, 11, and
12. ~The sleeve 1’ is provided with two pro-
jecting lugs m and the sleeve m!® with one
projecting lug »:%, the two lugs of thesleeve
m? serving to engage one end of a fulerumad
lever m, the opposite end of which engages
the recess of .a laterally-shiftable plate M,

- which carriesa curved extension-arm M?, tha’

25

30

extendsover the top of the armature-core par-

'allel with the axis of the same and thatis

provided with a grooved lug m”™ atits 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 M, as

e
o

40

shown clearly in Figs. 10, 11, and 12.. The
plate M’ carries a fulerumed lever M?, that is

provided at one side of its fulerum with ¢

Leveled heel m' and at the opposite side o
its fulerum with a pivoted and spring-actu-
ated heelm®, having abeveled face. Thelugs
of the sleeves m? 11'? serve to actuate succes-
sively by the levers M?and ,n! the slide-plate

M’ and the loop-forming finger N. Thelonger

arm of the lever M?is connected by a pivot-

“rod m' 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
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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 oseillating’

motion of the shaft S? produces the shifting
of the slide-rod #:3 in the direction of the ar-

row, Fig. 12, and simultaneously therewith

the shifting of the lugs of the sleeves n’ m',
so as to move first the .loop-forming finger
into the position shown in Fig. 11, so as tore-
lease the loop of the coil previously formed.
The finger N is then moved back into the
‘pathof the wire of the coil justformed, which
wire is condueted around the end of the ex-
tension-arm M?, as shownin Fig. 12. Assoon
as the mew loop is formed it is held by the

finger N, while simultaneousiy the armature-
. core is turned by its pawl-and-ratchet mech-

~anism for the proper distance on its axis 8o

as to expose the 'mext get of grooves to the

709,179

winding action 6f the winding-crank. The
return motion of the finger after the locp is
formed is accowmplished by the return motion
of the slide-bar D7, under the influence of the

spring applied to the fulerum of the actunat-

ing-lever D%, - The return of the slide-barto

‘its former position also returns the loop-form-

ing finger N to its normal position (shown in
Fig. 10) and shifts the clutch: Dt into mesh
with the bevel gear-wheel U', so that the mo-

70

75

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 D3, so as te control the proper forma-
tion of the loop of the wire at the end of cach
coil. This timing of the reverse motion of
the winding-crank D? is obtained hy means
of a stop-plate b, that is attached to the bevel
gear-wheel 0%, as shown in Figs. 1, 2, and 6.

i
5

The stop-plate ¥ has a segmental portion %,
“the edges of which are bLeveled, which seg-

mental portion is engagec by a spring-actu-
ated stop %, that is pivoted to the slide-bar
D7 between the arms D and k, as shown in
Fig. 2, said stop b* being normally held by its
spring against a transverse pin 0* of the slide-
bar D7, as shown in detail in Figs. § and 9.
The stop b* has a beveled shoulder which is

moved past the beveled edge of the segmen-

tal portion 1° when the slide-bar D is shifted
by its actuating-lever DS, so that the stop b
is held by the tension of its spring in contact
with the segmental portion 0% so as to pre-
vent the return of the slide-bar DT until the
segment b° in following the rotation of the
bével gear-wheel 02 liberates the stop b* and
then permits the return of the slide-bar by

_the influence of the spring on the fulerum of

the lever. DS into its normal position. The
engagement of the stop b* with the segmental
portion U7 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
D? and the reversing of the motion of the
winding-crank taking place as soon as this is
accomplished by the shiftingof the cluteh 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. B ; B

 The stop-motions.—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. Bothstop-moticnsact on the
slide-cone C', by. which the elutch C on the
main driving-shaft.is operated, so that said
slide-cone is moved out of mesh with the
cluteh for arresting the motion of the driving-
shaft. 'The stop-motion that is actuated on
she breaking of the wire is operated in con-
ne sion with the shank b of the tension-roller
<% on the winding-crank, the shank of said
tonsion-roller being moved on the breaking
of the wire under the, influence of its eoil-

time aceurately the dura-
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_spring and the centrlfuval fmce in outwa rd
“direction, so as to project to a greater extent
beyond the windiug-crank and strike a stop-
“lever R, which is plvoted to the base of the
5'-etandand Al ‘that supports the ad,]ustable
.center ¢, said stop-lever being drranged in

. the same vertical plane as the shank ol‘ the
tension-roller df as shown in Fig. 1. The
".dotted line in Fig. 6 shows the normal circle
ro in which the oater end of the shaunk b° of the
. tension-roller d° is moved. As soon as the
s . tension of the wire on the roller d* is released

the shank of the tension-roller is moved in.

‘ ‘,outward direction, so as to strike the end of
151 top-lever R and release the shoulder »
_on'the same from the'shoulder 7' of a collar
on-the shaft of a weighted arm R’ (Shown
Fig..6:) The nosmon of the stop-lever R
118, cematelv 1‘e0ulatea by means ‘of a set-
20, serew 7% and returned into- raised position
.- by.a. helieal spring 75, the ends of which are
coniected, respectlvely, with the shorter arm
of the stop-lever R and with the base of
the standard, as shown in Fiﬂf 6. - The posi-
tion of the projecting end of thestop-léver
is adjusted by a ‘serew-nut 1%, which engages
the threaded. shank of said prolectmw end.
On the release of the stop-lever R from the
shoulder r' on' the shaft of the weighted léver
R’ the latter is droppéd, so as to operate by a
cerank-arm'R? applied to its shaft, and anin-
termediate pivot-link R? an elbow- shaped
lever R%, 'which is fulerumed to a fork R?, that
.engages the slide-cone C' of the clutch 'Con
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
40 which the nmotion of the machine is ‘inter-
:’-':rupted when al]l the armature-coils are wound
on ‘the cofe,. or, in other words, when the ar-
‘thature is codipletely wound, is alsoproduced
.~ +“by"the elbow-lever R#, the shorter arm of
45" 'which is provided with a beveled-edge t*, that
: "1@ engaged by a grooved sleeve ¢, whu,h slldes
o1l ‘an upr.ght} crank -arm. ', keved to the
'shaft $3, said sleeve ¢ being located adjacent

25
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" o' the beveled end of t,he elbow -lever R4

5o Thegrooved sleeve ¢ is beveled at both ends,
80°AE to readily pass over the beveled edge of

" ithe’ elbow- ever R*into engagement Wlth the
“'same, - The upright crank-arm ¢ and sleeve

{ are engaged by the curved and recessed end

55 0f & Tever T which is fulerumed to a project-
_/ing‘ear on the standard A‘, as shown in Fig.
R Lhe opposite end of the lever being pro-
“Vided with an adjustable lug ¢, which 1 is en-
Cigaged by a lug /%, projecting from the ratchet-
60 wheel T2 on the cylmdel E?at each full rota-
‘tion’of the same, so as to actuaté thereby the
fulcruined lever T and produce by thelifting

of the"grooved sleeve the oscillation of the
fulmumed elbow-lever R', and, thereby the
6c shifting of the-slide-cone o and the:rélea
" of the cluteh from the driving-pulley P, (sho
1n ll igs.land 5 ) so that the machme»ls at

“winding-erank and to the latter,

5

matically stopped when all the coils are

‘wound on the armature- -eore;

Operation: My nnproved nmelnne for wind-
ing drum-armatures’ is operated as follows:
Tlle shaft of the armature-éore to be wound
is placed between the stationary and adjust-
able centers which support the shaft of the
armature-core, the movable center being ad-
]nqtal)le to the length of the ar ‘mature- shaft
in the manner before described, so that the

"armature-core is placed in the proper relative

position toward the winding-crank and loop-
forming finger. The apool with the wire to

' be wound on the armature.core is then placed

in position on the end of the tubular shaft §',
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 ldtter A loop is then formed at
the end-of the wire, and this loop placed in
position on the ﬁnvel and supporting-arm, so
as to be supported thereon. The machme 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 im arfing by the bevel-
geat transmissions slmu{)

both bevel-gearson the ty ausmitting-shaft §'.

The cluteh D5 is normally.-in mesh. with the
bevel-gear b', so that dimmediately rotary mo-
tion is transmltted to the tubular shaft of the
go‘that the
wire is wound into two. dldmetrlcal .opposite
recesses of the armature-core.. Intermlttent,
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dneou~sly motion to -
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longitudinally - reciprocating motion: is im-

parted to theshaftof the winding-erank by the
stationary cam whenever,the end of the wind-
ing-crank passes over the ends of the arma-
ture-shaft.
tarns are wound on the core, the slide-bar D7
isactuated by the worm-geartransmission. and
fulerumed lever D3,so that the'clutch between
the bevel-gearsisshifted and moved into mesh
with the bevel gear-wheel b% - Thisproduces
theinstantreversing of the motion of theshaft

and-winding-crank,so that the-loopis formed-

in connection with thé finger and supporting-
armof thesame. Duringthereverse motion of
the winding-crank the slide-bar D7 is retained

by the segmental stop-plate b° on. the bevel
gear- wheel b? until thespring-actuated stop -

b* in the slide-bar has passed said. pldte,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

D8, and thereby the elutch D* returned -into
mesh with the bevel-gearb’, sothat the.-motion

of the w1ndm0'~cmnk1n the formerdirectionis

When the required number of .
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resumed and bhe wire wound into the:next set

_of grooves. Simultaneouslythéarmature-core

isshifted on its axis by the pawl-and-ratchet
mechanism on its supporting-center, which
brings the next set of grooves into line:with
he end of the wmdln«r-cmnk ~Fhe:forward
otion of ‘the slide- bar produces ‘the. axial
urning of the armature-core:for.one half of
the required; distance, Whlle the. return ‘mo-
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tion of the same im. arts the other half of its
axial motion. . Assoon as the loop is formed
and the armatureshifted on its axis the slide-

baris permitted to return, so that the cluteh.
is placed again in mesh w1th the bevel-gear

V', the regu}ar rotation of the winding-crank
is resumed, and the winding of the turns of

"the next coil commenced. - When the second

10

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 eoil is wound on

. the return of the slide-bar, and so on until

15

all the coils are wound on the armature-core.
‘Having thus deseribed my invention, what
Tclaim as new, and desn"e to secure by Letter

’ 'Patent is—-
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1. The eombmanmn \mh_ mean’s for sup-

‘porting an armature-core, of a winding-crank,-

means for feeding the 0011 tormlnfr wire to
said crank, and means for rotating said crank
aubsta,ntmlly as set forth.

2. The combination; with means for sap-
porting an armature-core, of a winding-crank
supported at right a,ngles to the.shaft-of an

armature - core -supported by said means,
~means forretating 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 erank

‘to the core, substantlally as set forth.

3. The combination, with means for inter-
mlt:t,ent]y rotating an armature-core on its
axis, of arotary w1ndm<r-crank -and means for
feedm‘r the coil- fonn'mO‘ wire to sald erank
subsbdnmally as set forbh

4. The combination, with means for inter-
mittently rotating an armature-core on its
axis, of a rotary winding-crank, means for
feeding the eoil-forming wire:to said crank,
and mechanism for reciprocating the wind-
ing-erank 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, wmdmmcrank,

55

substantully as set forth.
6. The combination, with means for sup-
porting an armature-core, of a coil-winding

. crank, a hollow shaft for the same, means for

vuldmv the coil-forming wire through said |

shaft to ‘the end of the crank, means for im-

. parting rotary motion to the shaft of .the

60

winding-erank, means for reversing the mo-

. tion.of bhe wmdm(r—crank when a full coil is

wound,-and a.loop- formmrr mechanismadapt-

- ed. 10 engage the wire when the.motion of the

- tures, the eombination of a wmdnw—cr:mk, |

iy erank. is; l'eversed so as to form a loop at the
“6 5 .end of each: coil, substantially as set forth.

7.In o machme for Wmdm(r drum:-arma-

. for

709,179

means for mtermlttentl_/ rotating an arma- :

ture-core on its axis so as to presenta new set
of core-grooves to the winding-crank, means
for feedi.ng the wire to said winding-crank,
means for rotating said erank, means for in-
termittently reversing the motion of the wind-

ing-erank, a loop- fox ming mechanism,. and"

means for intermittently actuatm(r the same
80 as to form a loop at the end of eaeh 0011
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 eylinder
with an armatare-shaftsupported insaid cen-
ters, means for longitudinally adjusting the
cylinder, a coil-winding mechanism, and a

pawl-and - ratchet mechanism for intermit-

.tennly actuating the cylinder so as to turn

the armature-core on its axis for presénting
a new set of grooves to the action of the wind-
ing mechanism, substantially as set forth.

9. In-a m(xchme for winding drum-arma-
tures, the combination,, with.a dmvmmsh(mfn
of a second shaft supported ab l‘I(ThE an"les

thereto, a bevel gear-wheel at the end of ’nhe .

main drivmmshaft intermeshing bevel gear-

wheels mounted loosely on the second shafl:

a clutch device for moving the bevel gear-

wheel on the main drivinv-shaft into mesh
with either one of the t;ransmllsmnv bevel
gear-wheels, & worm-gear transmission oper-
ated by one of the bevel -gears, a fulerumed
lever actuated intermittently by said worm-
gear transmission, a slide-bar connected with
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sald fulernmed lever and a,dapted for,shjft- -

ing the elutch 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-

wmdmcr crank at the end of the second shaft,
stl'bstanuall as set forth..

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

105
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erank, of a longitudinally-guided-and spring- .°

actuated shaft for said cnank means for ro-
tating said shaft, a statlonaxy cam, and a
collar on the shaft provided with anmtrlotlon-
rollers that are placed twice in. con'taect ‘with
the stationary cam for each rotation of said
shaft so as to impart thereby twice longitudi-
nally-reciprocating motion. to the winding-

-erank during each rotation of the same, sub-
-stantially as set forth.

11 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

115

tubular shaftt, a helical spring interposed be-

tween said sleeve. and ghaft, acollar on'said

shaft provided with antifyiction-rollers at di--

ametrically opposite points, a stationary cam
engaging said rollers twice at each rota-
tion of the shaft so as to produce the recipro-

cation of the shafs and winding-finger of the
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shaft twice during each. 1'otauou, substan- ;

tially as set for l:h.‘ -
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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-roliers for the wire located in the tubu-
lar shaft and on the winding-crank, a pair of
guide-rollersat the end of the winding-crank,

.and means for imparting rotary motion to the

shaft of the winding-crank, subst.a»nbially as
set forth.

13. In a machine for winding drum-arma-
tures, the combination, with means for sup-
porting the armature-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 osecillating 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 armatuare-core, a coil-winding crank,
a rotary shaft to which the winding-erank is
applied, means for-imparting rotary motien
to said shaft in one direction, reversing mech-
anism for reversing the motion of the wind-
ing-erank after a coil is wound, a loop-form-

" ingfingerlocated 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 erank provided with. gnide-rollers
and a spring-actunated tension-roller for the
wire t0 be wound, of a-releasing-lever actu-
ated by the shank of said tension-roller, and
# stop-motion operated by said releasing-le-
ver and connected by intermediate lever
mechanism with a cluteh on the main shaft,
80 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-armd-
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
motion of the machine when all the coils are

wound on the armature, substantially as set
forth.

17. Tu a machine for winding drum-arma-
tures, aloop-forming mechanisin consisting of
a curved . guide-arm above the armature; an
oscillating loop-forming finger supported on
said guide-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, snbstantially 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
carved 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 mechamsm actuated
after each coil is wound and consisting of a
carved guide-arm extending over the arma-
ture-core,aloop-forming finger pivoted tosaid
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 forinter-

mittently rotating an arinature- core, of a coil-
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wmdmﬂmeehamsm means for reversing said

coil-winding mechanism' after each coil is

‘wound, & loop-forming mechanism aetuated

95

during the veversing of the coil-winding

mechanism, and a stop device for the revers-

ing mechanism for controlling the reversemo- .

1 tion of the winding mechanism until the loop

is formed, substantially as set forth.
In testimony that I claim the foregoing as

IQ0

my invention [ have signed my name in pres- :

"ence of two subscrlbmfr witnesses.

) HFNRY SCIIITLA.
Withesses:
PAUL GOEPEL,
M. IT. WURTZEL



