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23 Claims.

This invention relates to a machine for under~

cutting the mica separators between the con-
ductive bars of commutators.

o Mica undercutting machines which are oper-

8 ated automatically are provided with commutator
indexing devices which turn the commutator,
previous to each undercutting operation, equi-
angular distances, and therefore operate success-
fully only when the mica separators are spaced

10 equi-angular distances. If it happens that, due
to variations in thickness of the commutator bars
and/or the mica separators or to variations in
manufacture, the latter are not exactly spaced
equi-angular distances apart, an attempt is made

18 toundercut the mica separators of such a commu-"

tator on a machine using any of the automatic
indexing mechanisms heretofore known the re-
sult is that, frequently, the cutter is not located
. exactly in alignment with the mica separators
20 and therefore only a partial width of a mica sep-
arator is undercut while the remaining width
thereof remains flush with the periphery of an
adjacent commutator bar. These variations of
spacing the mica separators must therefore be
25 met. by manually indexing the commutator to
bring the mica separators into exact alighment
with the cutter, an operation which is slow and,
hence, increases cost of manufacture.
. It is the primary aim and object.of the present
‘30 invention to provide a machine which automati-
cally undercuts the mica separators of a commu-
tator rapidly and accurately.
It is. more particularly an object of the present
invention to incorporate in the machine an auto-
‘35 matically performing mechanism  which rapidly
and accurately aligns successive mica separators
of a commutator with the cutter.

These and other objects of the present inven-

~ tion are accomplished by providing a table which
40 is reciproeable relative to a rotary cutter and on
which s rotary chuck for a commutator is

" mounted. This chuck includes a ratchet turned
by a pawl which is actuated by a stationary cam

- during the latter part cf one reciprocation of the
45 table, whereby the chucked commutator is slightly
. turned sufficiently to disalign the last undercut
mica separator from the cutter. A suitable power
drive, including a normally disconnected friction
clutch, is adapted to continue the indexing of the

50 .commutator until the next mica separator is in
alignment with the cutter. Clutch engagement

is made . by a solencid, the energizing circuit of
which can be closed only through a conductive
commutator bar., Therefore, a relatively sta-

55. tionary arm is provided with two contact points

(CL 90—15.1)

which are part of the solenoid circuit and spaced
apart longitudinally of the commutator.  These
points simultaneously contact éither a mica sep-
arator or a conductive bar of the commutator,
and close the solenoid circuit when the latter con-
tact is established. Their location is such rela~
tive to the cutter that they contact that mica
separator only which is in operative alignment
with the cutter. Consequently, upon disalign-
ment of the last undercut mica separator from

the cutter by the earlier mentioned cam operated”

ratchet mechanism, the energizing circuit for the
solenoid is ¢losed across the points by the con-
tacted conductive commutator bar. The ener-
gized solenoid causes engagement.of the friction
clutch and corresponding rotation of the commu-
tator. The points remain in contact with the
moving commutator bar and maintain the sole-
noid circuit closed until the next mica separator
moves into contact with the points, whereupon
the solenoid circuit is interrupted- and the fric-
tion clutch disconnected. This next separator is
now in perfect alisnment with the cutter due to
the explained coordinated location of the contact
points and the cutter. The point carrying arm
is pivotally mounted, and provision is made to let
the points descend upon-the commutator immedi-
- ately after the latter comes to rest upon a com-
plete reciprocation of the table, thus protecting

the contact points against unnecessary wear, yet -

allowing no idle time to pass between a com-
pleted reciprocation of the commuftator and the
indexing thereof. In order to start the table on
its next reciprocation immediately after a con-
cluded indexing operation upon the commutator,
use is made of an electric control system which
causes the energizing circuit of another solenoid
to-be closed immediately after the energizing cir-
cuit of the indexing solenoid is opened. This
other solenoid is adapted to connect a normally
disconnected one revolution clutch which estab-
lishes a driving connection between a power drive
and a crank mechanism for reciprocating the
table once during one revolution of said clutch.
Suitable mechanism is also provided for stopping
the machine automatically when all mica separa-
tors of a commutator are undercut.

Further objects and advantages of the present
invention will be'apparent from the following de-
scription, reference being had to the accompany-

5 .

ot
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ing drawings wherein a preferred embodiment of .

the present invention is clearly shown.
In the drawings:

Fig. 1is a:fragmentary front elevation of a ma- .

chine embodying the present invention.
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Fig. 2 is a plan view of the machine.

Fig. 2a is an end elevational view of a commu-
tator.

Fig. 3 is a fragmentary perspective view of part
of the machine as viewed in the direction of
arrow 3 in Fig, 1.

Pig. 4 is another fragmentary perspective view
of one end of the machine as viewed in the direc-
tion of arrow 4 in Fig. 1.

Figs. 5 and 6 are enlarged fragmentary per-
spective views of details of the machine in differ-
ent positions of operation.

Fig. 7 is a fragmentary elevational view of the

machine. Part of the machine is shown in sec~
tion which is taken substantially on the line T—17
of Fig. 2. )

Fig. 8 is a fragmentary rear elevation of part
of the machine.

Fig. 9 is a section taken substantially on the
line 8-—9 of Fig. 8.

Fig. 10 is a detfail view of the cutter-carrying
frame.

Fig. 11 is a section taken on the line {I—Ii1 of
Fig. 10.

Fig. 12 is a fragmentary section taken on the
line 12—12 of PFig. 2.

Fig. 13 is a section similar to Fig. 12, showing
cerfain elements thereof in a different position of
operation, however.

Fig. 14 is a fragmentary section taken substan-
tially on the line {4—I4 of Fig. 2.

Figs. 15 and 16 are diagrammatic perspectives;
showing the cooperation between certain struc-
tures of the machine.

Fig. 17 is a wiring diagram of the electrical
control system of the machine.

The present machine is adapted to undercut

‘the mica separators 20 of a commutator 22 in
‘the manner illustrated at 24 in Pig, 2a.

The
commutator is already assembled with an arma-
ture 26 when operated upon by the present ma-
chine. The insulating mica separators 28 are
more patrticularly interposed between conductive
commutator bars 28 which are usually of copper.

‘The present machine is so constructed that all

mica separafors 20 of a commutator 22 will be
undercut automatically once the machine is
started, and an automatic stop becomes effective

when all mica separators of the commutator are’

undercut.

“""Referring more particularly to Figs. 1,2and 7,

the present machine comprises a machine frame
30 which has guideways 32 for a reciprocable
table 34. Some of the operating mechanisms of
the present machine are carried by the table 34,

-while other operating mechanisms of the ma-

chine are mounted on the machine frame 30.
‘These mechanisms are: an idle chuck A:, a driv-
ing chuck Az, an indexing mechanism B, a table
operating mechanism C, a cutter D, an electri-
cal control system E, and an automatic stop F.
These mechanisms shall now be described in de-
tail in the order just mentioned.

Idle chuck A:

"Referring more particularly to Figs. 2 and 7,
the table 34 is provided with guideways 46 to
which a saddle 42 may be clamped by the handle
44 in any adjusted position therein. This saddle
42 comprises a cylinder 46 which is closed by end
covers 48 and 50 and receives a single-acting pis-

‘ton %2, a rod 54 of which carries a ball bearing

56 that journals a center 58 for one end of a
shaft 60 of an armature 26. Interposed between
the end cover 48 and the piston 52 is a compres-

2,180,771

sion spring 62 which normally urges said piston
into the right end position illustrated in Fig. 7.
The end cover 58 is provided with a duct 64
which provides communication between the ac-
tive cylinder side 65 and a conduit 66, connected
with a valve 68 which is mounted on the machine
frame 38. This valve, which may be of any suit-
able type, is in permanent communication with
a suitable source of fluid pressure (not shown)
through a conduit 78, and includes a valve stem
12 which assumes the illustrated, raised position
in Fig. 1 when the valve is normally closed. Piv-
oted at 74 to suitable lugs 76 is an arm 718 which
is connected through a link 82 with a foot pedal
86, suitably pivoted at 88 to the machine frame
30. The valve stem 72 is depressed by the arm
18 upon depression of the foot pedal 86, where-
upon fluid pressure is admitted through the valve
68 and through conduit 66 to the active cylinder
side 69, thereby forcing the piston 52 to the left
as viewed in Fig. 7 against the compression of
spring 62. The released foot pedal 85 is returned
to the illustrated position in Fig. 1 by a spring
90 which forces the pedal into engagement with
a stop 92, thereby permitting the valve stem 72
to be returned to its normal valve closing posi-
tion in which a vent passage (not shown) of the
valve 68 permits the fluid pressure in cylinder
48 to escape so that the piston 52 may advance
into the illustrated position in Fig. 7 under the
compression of spring 62.

- Driving chuck Az
Also mounted on the table 34 is a bracket 100

which provides a cylindrical bore 102, containing 3

two thrust bearings (04 which are spaced apart
by a sleeve {86. Journaled in the bore 102 is a
driven element {08 of a friction clutch 10, the
driving element of which is designated by the
numeral {12, Journaled in the bore 102 and in
the driven clutch element 108 is a sleeve (14
which bears against one of the thrust bearings
{84, Threadedly received in said sleeve {14 is a
center or driving chuck [16 for the other end of
the armature shaft 60. Suitable nuts 118 retain
the driven clutch element 108 and the sleeve {14
in place and more particularly in engagement
with the thrust bearings (04, as appears readily
from Fig. 7. It can now be understood that the
driving chuck or center {16 for the armature
shaft 60 is freely rotatable only, whereas the op-
posite cenfer or idle chuck 58 is freely rotatable
and movable longitudinally. Suitable armature
locating "bars 120 are adjustably mounted on
brackets {22 on top of the table 34, and serve
for the ready alighment of the shaft of an arma-
ture with the chuck centers 58, (16 before the
shaft is properly received thereby.

Indexing mechanism B

Referring particularly to Figs: 2, 4, 7 to 9, in-
clusive, 15 and 16, the earlier described driving
element {12 of the friction clutch {10 is splined
at 139 to a hollow shaft {32 which is journaled
in bushings 134 of a housing {36, mounted on
the table 34.
gear {38 which is in permanent mesh with an-
other gear 140, carried by a slow shaft 142 of
a reduction gearing (44 that is driven by an
electric motor {46. 'The driving clutch element
112 is provided with a plate 148 in alignment
with a rod 158 which is received by the hollow
shaft 132. The other end of rod {58 is in align-
ment with an armature 152 of a solenoid 154,
the energizing circuit of which can only be closed
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through-one of the.copper. bars 28 of a.commu--

tator which is operated upon by the machine.
When this solenoid is.energized, the'armature
152 forces the driving clutch  element {12 into
frictional engagement with the driven clutch
element 108 by means of the rod.160. When the
machine is in operation, the constantly running
motor {48 drives the driving clutch element 112
continuously through 1ntermed1at10n ~of shaft
132, gears 138 and {40, and reduction gearing 144,
The energizing circuit for the clutch engaging
solenoid §54 will be .described later, it being sui-

ficient at present to state that this circuit in-

cludes two contact points- 156 which will have
to be bridged by a conductive commutator bar
28 in order to close said circuit. When the ma-
chine is in operation and the contact points {56 are
in engagement. with one of the conductive com-
mutator bars 28, the solenoid circuit is closed and
the armature 152 thereof moves to.cause engage-

:ment of the friction clutch 118 and correspond-

ing rotation of the chucked armature. The in-
dexing of the armature amounts each time to
the angular distance between successive -mica
separators 29, and successive mica separators will
thus be -moved into alignment with a rotary
cutter (58, as can be best understood from Figs.
2, 15 and 16. The-contact points 156 are more
particularly in alignment -with the cutter {58 so
that they simultaneously contact that mica sepa-

rator which-is in operative alignment with said -

cutter. The contact points .56 are carried by
an arm (88 which is journaled ona stub shaft
162, depending from a frame (64 on top of the
machine frame 30. It is obvious from the pre-
ceding that the solenoid 184 is not energized and
the clutch Li§ is disengaged -after a concluded
undercutting operation since the contact points
{56 are then in alignment with an insulating
mica separator 28. In order to close the sole-
noid circuif, the chucked armature will have to
be turned slightly so as to bring a conductive
commutator bar 28 into ahgnment with the con-
tact points 156.

Means for slightly turning the commutator

This slight turning.of the-armafure is accom-
plished by mechanical means during the latter
part of one complete reciprocation of -the table
34. The driven clutch element {08 is provided

with ratchet teeth 118 with which cooperates a.

pawl {72, pivotally mounted at {74 to a bar.l718
which is guided for linear movement in suitable
ways $78 of the bracket $86. Rar {716 carries a
roller 182 which is normally urged against a.cam
184 on the frame {84 by a compression spring
186, Cam 184 hass a rising lche - (88: which is
adapted to coopérate with.the roller {82.in mov-
ing the bar. {75 against the compression-of spring
i88 and slightly turn the driven clutch.element
108 in indexing direction -through .intermedia-
tion of the pawl 172 and the ratchet teeth {718,
The cam lobe 188 is 5o located that the just men-
tioned slight turn of the driven clutch -element
takes place during the latter part of a.complete
reciprocation and just before the table 84 comes
to rest in the home position illustrated in Fig. 2,
in which the cutter {58 is remote from the com-
mutator 22 and permits rotation of the latter
without interfering with the cutter. When thear-
mature has thus been slightly turned, the ccntact
points 56 are then in alignment .with a .con-
ductive commutator bar 28 which connects these
contact points, thereby closing the solenecid cir-
cuit and causing clutch engagement. Thiseondi-

3

tion is illustrated dla,gramma,tlcally in ‘Pigs. 15
and 16.
of the slight turn of the armature as caused by the
stationary cam {84, It will be noted in Fig. 15
that the clutch (18 is still disconnected, how-
ever, the contact points 156 will at the next mo~
ment close the selenocid circuit across the conduc-
tive commutator bar 28a and cause clutch en-

-gagement in the manner illusirated in Pig. 16.

Of course, the solenoid. circuit remains closed
while the contact points 158 rest on the moving

More particularly, Fig. 15 shows the end -

@B

o

commutator bar 28a, and is. opened when the

contbact points come to rest on the mica separator
28¢ which is to be undercut next. This insulat~
ing mica separator, being then the only connec-
tion between the contact points {88, causes open~

ing of the solenoid circuit and immediate discon-

nection.of the friction clutch {48 under the force
of a spring-urged plunger 188.. To prevent over-
travel of the driven clutch element 188, a yielding
brake {88 restrains rotation of this clutch ele-
ment-in the manner shown in Fig. 3. To avoid

interference beiween the contact points 155 and

the while the latter Lecmrocates the point carry-~
ing arm {60 is cammed out of the path of move-
ment of said armature by & roller 192 which is
mounted on top of the bra ke_u {68,  Thus, when
the {able 34 moves in & direction in which the
commutator appreaches the cutter (58, the arm
§39 is rocked clockwise as viewed in Figs. 5, 6 and
7. The arm 89 wili rock back toward the com-
mutator tpen movement of the table in the oppo-~

site direction, i. e. info the home position shown-

in Pigs. 2 and 7. More particularly, the roller
£82 is so located that it will permit descent of the

contact points 15§ into contact with the com--

mutator ab the end of o complete reciprocation
of the slide, i. e. after the slight turn of the
commutator has already been accomplished by
the cam 184. The coniact points %€ wili, con~
sequently, come to rest upon & moving commu-

tator bar and the sliding engagement therche-

tween extends only over a distance which is less
than the thickness of the commutator bar. Thus,
the comparatively fine roints 156 are not woin

“excessively and will perform satisfactorily for

a long time béfore requiring resharpening.

Table operating mechanism C

‘Referring to Figs. 1, 4, 8 and 9, the table 34:is

connected through a link 288 with a crank pin
202 which is. adjustably mounted in a radial slot
264 of o disc 266 on a stub shaft 288, suifably
journaled in = sleeve 218 of a hracket 212 'which
is mounted on the machine frame 38. Journaled
on the stub shaft 208 is a gear 26 which is in
permanent mesh with a smaller gear 2{8.on &
shaft 220, suitably journaled in a'bearing bracket
222 and connected to a-slow shaft 223 of a reduc-

“tiongearing 224 which is driven by an. electric

motor 226.- Gear 216, which is continucusly
driven when the machine is in cperation, carries

‘& clutch element 228, a companion clement 239

of which is splined at 232 .to the stuly shaft 208.
Cooperating with a yoke 234 of the .clutch ele-
ment 230 is an armature 23§ of & sclenoid 233
which”is adapted to force the clutch element 238
into engagement with its companion element 228.
The elements 22¢; 239 form 3 one revolution clutch
together with s stationary arm 248 ‘which has a
beveled point 242. To engage the clutch, the
solenocid 238 is energized only for a short time
which is less than:that required for one revolution
of the. clutch. However, energization ¢i the
solenoid 288 lasts sufliciently long to cause ro-
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until a beveled notch 244 of clutch element 238
is out of alignment with the beveled point 242.
The beveled point 242 registers with the beveled
notch 244 (Fig. 4) only when the clutch is dis-
engaged. The clutch is engaged in any other
angular position of the element 238 in which a
bottom surface 246 thereof rides on top of the
beveled point 242. Thus, only a short energiza-
tion of the solenoid 228 is reguired to cause clutch
engagement through one complete revolution of
the same, i. €. until the beveled notch 244 realigns
and registers with the beveled point 242. Suita-
ble electrical control provisions, to be described
later, effect the closing of the energizing circuit
for the solenoid 238 immediately after the opening
of the energizing circuit for the indexing solenoid
154, i. e. immediately upon alignhment of a mica
separator with the cutter 158.

Cutter D

Referring more particularly to Figs. 1, 2, 10 and
11, the cutter 158 is mounted on a spindle 250
which is journaled in ball bearings 252 of a quill
254, slidable horizontally in a frame 258 which is
in turn vertically slidable in suitable guideways
2588 of the frame {64, and is secured in adjusted
position therein by suitable screws 288. The
quill 284 is provided with rack teeth 262 which
mesh with a gear 264 on 2 spindle 286 which is
journaled in the frame 25§ and provided with a
hand knob 268 for turning the gear 284, thereby
moving the quill 254 so as to adjust the cutter in
perfect alignment with a mica separator which is
disposed in a vertical plane. Suitable means (not
shown) secure the quill 254 to the frame 25§ in
properly adjusted position. The other end of the
spindle 258 carries a pulley 278 which is driven
by a larger pulley 272 of an electric motor 274
through a belt 276, Motor 274 is pivotally
mounted at 278 to the machine frame 33 and is
otherwise suspended on the belt 27§ which is
tensioned by rocking the motor 2¥4 counter-
clockwise as viewed in Fig. 1 by means of a screw
and nut 288§, 282.

Control mechanism E

Referring more particularly to the wiring dia-
gram in Fig. 17, the electrical control of the
present machine comprises four circuits: a con-
trol cireuit I, another control circuit II, the ener-
gizing circuit III for the table solenoid 238, and
the energizing circuit IV for the indexing sole-
noid 154, It is the function of the control cir-
cuits I and II alternately to close the solenoid
circuits III and IV by means of a single pole
double-throw switch 298 which is magnetically
controlled. The solenoid circuits III and IV and
the control circuit II operate preferably with
110 volts D. C., whereas the control circuit I
operates with a lower voltage approximately 12
volts D. C. so as to prevent sparking at the con-
tact points 156 which are part of said control
circuit. 'The control circuit I may draw its power
from any suitable source such as a generator or
battery. Fig. 17 shows a batbtery 292 as the
power source for the control circuit I. Besides
the earlier mentioned contact points 156, the con-
trol circuit I further includes a relay magnet 296
which is adapted to draw a blade 298 of the switch
290 against the resistance of a spring 299 into
engagement with a contact 300 thereof which
normally holds the blade 298 in contact with the
other switch contact 302. The control circuit I
includes also a foot operated switch 3804 which is

‘2,180,771
‘tation of the engaged clutch elements 228, 228

closed while the machine is in operation. The
control - circuit II. includes. the double-throw
switch 290 and two relay magnets 306 and 308
which may be alternately connected with a suit-

able source of 110 volts D. C. current upon en-

gagement of the switch blade 298 with the con-
tacts 300 and 302, respectively. Normally, the
relay magnet 306 is energized due to the normal
engagement of switch blade 298 with the contact
302, whereas the other relay magnet 308 is nor-
mally deenergized, as can be readily understood.
Upon closing the control circuit I by a commu-
tator bar 28 engaging contacts. 156, the switch
blade 298 is drawn info engagement with con-

“tact 300 by the energized relay 296, and the con-

trol circuit II is then closed through the relay
magnet 308. More particularly, the control cir-
cuit IT is connected with the lines 301 of a 110

volts D. C. supply through the lead 310, switch

blade 298, contact 300, lead 316, relay 308 and
the leads 315 and 3t4. The manually operated
switeh 305 in one of the power lines 301! is closed
when the machine is in operation. ‘rhe ener-
gized relay 308 draws a normally open switch 318
closed, thereby closing the solenoid ecircuit IV
through the following connections: leads 34 and
317, switch 218, lead 319, solenoid 154 and lead
32f. The control circuit I is closed as long as
the points 156 contact a conductive commutator
bar 28. Therefore, when the points engage a
mica separator 20, the control circuit I is opened,

‘and the switch blade 298 returns to normal con-

tact with pole 382, thereby closing control circuit
II through the relay 306 by way of the leads 312
and 313. The energized relay 306 closes a nor-
mally open switch 320 of the solenoid circuit IIT
which comprises the leads 3(4 and 3{(, switch
228, lead 309, solenoid 238, a switch 322 (normally

‘open but then held closed) and the leads 387 and

310. The limit switch 322 is closed when its
lever 323 is in engagement with a cam lug 324
of the table 34 as best shown in Fig. 4. The table
is then'in its home position in which the cutter
158 is separated from the commutator (see Figs.
2 and 7). When the solenoid circuit IIT is thus
closed as indicated in heavy lines in Fig. 17, the
one revolution clutch 228, 230 is engaged and the
table 34 starts a reciprocation. The cam 324
releases the switch lever 323 shortly after the
table 34 started on its reciprocation, whereupon
switch 322 assumes its normal open position and
interrupts the solenoid circuit III. 'The cam 324
is long enough to delay the opening of switch
322 until the one revolution clutch has turned
sufficiently to be held closed by arm 240. The
cam 324 reengages the switch lever 323 and closes
the switch 322 shortly before the table 34 com-
pletes one reciprocation. Of course, the solenoid
circuit IIT is reopened after a concluded recipro-
cation of the table 34 by the double-throw switch
290 upon closing of the control circuit I, follow-
ing the partial indexing of the armature by the
stationary cam 188 and renewed contact of the
points 158 with the next conductive commutator
bar. It can now be understood that the solenoid
circuits IIT and IV are alternately opened and
closed, resulting in alternate mica undercutting
operations and armature indexing operations.

Automatic stop F

Referring more particularly to Figs. 1, 2 and 12
to 14 inclusive, a ratchet 330 is mounted on a
stub shaft 332 which carries at its lower end a
disc 334. Cooperating with the ratchet 330 is
a spring-urged pawl 336 which is pivotally
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mounted at 338 on the table 34 and adapted to
index the ratchet 330 the angular distance of one
ratchet tooth 321 for each reciprocation of the
table. There are as many ratchet teeth 331 as
there are mica separators in a commutator so
that the ratchet has completed one revolution
after all mica separators have been undercut.
The disc 334 is provided with a notch 346 which
receives the upper end of a lock bar 342 when
the machine is at rest. As more particularly
shown in Fig. 1, this bar 342 is connected to a
foot pedal 346 through a link 344. A collar 348
is mounted on bar 242 and is guided in a spring
retainer 350 which is secured to the machine
frame 38 and contains a compression spring 352.
This spring 352 normally urges bar 342 into the
illustrated upbermost position in Figs. 1, 13 and
14, in which the upper end of said bar projects
into the notch 348. Mounted on suitable cross
bars 354:of the machine frame 39 are the two
switches 304 and 389, between which the link 344
passes. This link carries a collar 358 which oper-
ates simultaneously on the arms 3358 of both
switches 304, 305 and closes the same upon de-
pression of the foot pedal 348. Thus, in order
to start the machine, the operator steps on the
foot pedal 346, thereby not only closing the
switches 304, 385 but also withdrawing bar 342

from registry with the notch 343 and permitting

disc 324 and ratchet 330 to rotate. . Of course,

the closing of the switches 364, 385 upon depres- -

sion of the foot pedal 346 causes immediate clos-
ing of one of the solenoid circuits III or IV and

..the following alternate energization of both sole-

35

40

45

50

55

60

65

75

‘noids until all mica separators of a commutator

are undercut. Some time will naturally elapse

before the disc 334 and ratchet 338 are rotated

sufficiently to bring the notch 340 out of -align-
ment with the bar 342 even though the table

“solenoid 238 should be the first to be energized

upon depression of the foot pedal 346. This is
evident from the fact that the ratchet disc 338 is
not indexed by the pawl 386 until near the con-
clusion of one reciprocation of the table 34. To

. -prevent bar 842 from again registering with the

notch 340 and thereby permit reopening of the
normally open switches 384, 305 before the notch
340 has moved out.of alignment with bar 342,
the latter is immediately arrested in the illus-

‘trated depressed position in Fig. 12 by the arm
360 of a lever 382 which is pivotally mounted at

364 on top of the machine frame 30. This lever
is arrested in the illustrated locking position in
Fig. 12 by a stud 3566 of a lever 368 which is
pivotally mounted at 378 to the machine frame
30. When the machine is at rest, the lever 368
rests on lever 362 in the manner shown in Fig. 13.
When the foot pedal 346 is depressed, gravity
causes lever 382 to follow the descending bar 342
into the position shown in Fig. 12, and the stud
366 of lever 368 is snapped in place behind lever
362 by a tension spring 372, The stud 366 locks
lever 362 in the position shown in Fig. 12 against
the compression of spring 352 (see Pig. 1). Lever

:362 preferably keeps bar 242 depressed to such

an extent that there is-a clearance maintained
between said bar and the bottom surface 374 of
disc 334 so ag to eliminate any friction between
said ‘disc and the bar 342 while the former is
indexed. The ratchet disc 338 is further pro-
vided with a cam lug 376 which is angularly
spaced from the notch 349 to such an extent that

it will cooperate with lever 368 and rock the same

clockwise sufficiently to release lever 362 just
when the notch 340 aligns with the bar 342. The

purpose Tor angularly spacing cam lug 376 from
notch 340 is to have the cam lug 376 out of align-
ment with the lever 368 when the machine is in
home position, i. e, when. bar 342 projects into
the notch 340, so.as to permit lever 368 to de-
scend cn top of the ratchet disc 330 and lock
lever 362 immediately upon renewed depression
of the foot pedal 846 for a restart of the ma-
chine. ‘Of course, when the bar 342 moves into

registry with the notch 340 after a complete-

revoluticn of disc 334, the switches 304, 305 are
permitted to open and disconnect the electrical
control devices from their power source.

Mode. of. operation

Before starting the machine, the operator
steps on the-foot pedal 86 to cause withdrawal of
the movable center 58, and then aligns an arma-
ture with the chuck centers 58, 116, thereupon
releasing the foot pedal. The machine is now
ready for operation and the operator will next
depress the foot pedal 346, thereby not only
withdrawing bar 342 from locking éengagement
with -the disc 334, but also closing the switches
304, 305. The control circuits are connected with

their power sources and one of the solenocid cir-

cuits IIT and IV is immediately closed, depending
on the location of the points 158 relative to a
mica separator or a conductive commutator bar
of the armature. The points 158 contact in most
cases engages a cominutator: bar which causes
closing of the solenoid circuit IV and consequent
indexing of the armature until the next mica
separator is contacted by said points.. The
double-throw switch 290 closes .the solenoid cir-
cuit ITT immediately after the opening of the cir-
cuit IV thereby causing one complete reciproca-
tion “of ‘the “table "84 in the earlier explained
manner. Due to the explained electrical con-
trol, indexing operations alternate with under-
cutting operations until the last mica separator
is undercut. "The notch 340 realigns then with
the bar ‘342 which has been previously released
by the cam 316, whereupon said bar reenters
notch 340 and permits the switches 384, 385 to
reopen and break all connections between. the
electrical control devices and their power sources.
The machine then comes to rest and the operator
depresses the foot pedal 86 in order to with-
draw the center 58 from. the armature shaft to

the machine and deposition of a new. armature
therein. Renewed depression of the other foot
pedal 346 restarts the machine for operation on
the newly deposited armature.

‘While the embodiment of the present invention
as herein disclosed, constitutes a preferred form,
it is to be understood that other forms might be

- adopted, all coming within the scope of the
‘claims which follow.

What is claimed is as follows:

1. A machine for undercutting the :nsulating‘

separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
between the commutator supporting means and
the separator undercutting imeans, pewer oper-
ated means for intermittently indexing the com-
mutator to move the separators successively into
alignment with the undercutting means, elec-
trical means for controlling the indexing means
including & contact in alignment with the under-
cutting means for engaging the commutator and
a circuit established by the engagement of the
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contact with a commutator bar to cause the com-
mutator to be rotated until the bar is moved away
from the contact, and means for causing a com-
mutator bar to be engaged by the contact sub-
sequent to an undercutting operation,

2. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, power oper-
ated means for intermittently indexing the com-
mutator to move the separators successively into
alignment with the undercuiting means, elec-
trical means for controlling the indexing means
including a contact in alignment with the under-
cutting means for engaging the commutator and
a circuit established by the engagement of the
_contact with a commutator bar to cause the com-
mutator to be rotated until the bar is moved away
from the contact, and means responsive o rela-
tive bodily movement between the commutator
supporting means and the undercutting means,
the one away from the other, for causing a slight
rotation of the commutator to move a bar thereof
into position to be engaged by the contact where-
by the power operated indexing means is started.

3. A machine for undercutting the insulating
_separators of a commutator comprising, in com-
‘bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, power oper-
ated means for intermittently indexing the com-
mutator to move the separators successively into
alignment with the undercutting means, electrical
means for countrolling the indexing means in-
cluding a contact in alignment with the under-
cutting means for engaging the commutator and
a circuit established by the engagement of the
contact with a commutator bar to cause the
commutator to be rotated until the bar is moved
away from the contact, means for causing a com-
mutator bar to be engaged by the contact subse-
quent to an undercutting operation, and means
functioning after a predetermined number of
undercutting operations having been performed
for rendering inoperative the means which pro-
duces relative bodily movement between the com-
mutator supporting means and the separator
undercutting means, and for interrupting an
electrical circuit of the index controlling means.

4. A machine for undercutting the insulating
separator of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, power oper-
\ated means for intermittently indexing the com-
mutator to move the separators successively into
alignment with the undercutting means, elec-
trical means for controlling the indexing means
including a contact in alignment with the under-
cutting means for engaging the commutator and
a circuit established by the engagement of the
contact with a commutator bar to cause the com-
mutator to be rotated until the bar is moved away
from the contact, means responsive to relative
bodily movement between the commutator sup-
porting means and the undercutting means, the
one away from the other, for causing a slight
rotation of the commutator to move a bar thereof

into position to be engaged by the contact where-
by the power operated indexing means is started,
and means functioning after a predetermined
number of undercutiing operations having been
performed for rendering inoperative the means
which produces relative bodily movement between
the commutator supporting means and the sepa-
rator undercutting means, and for interrupting
an electrical circuit of the index controlling
means,

5. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, power oper-
ated means for intermittently indexing the com-
mutator to move the separators successively into
alignment with the undercutting means, electrical
means for controlling the indexing means in-
cluding a contact in alignment with the under-
cutting means for engaging the commutator and
a circuit established by the engagement of the
contact with a commutator bar to cause the com-
mutator to be rotated until the bar is moved away
from the contact, means for causing a commu-
tator bar to be engaged by the contact subse-
quent to an undercuiting operation, means func-
tioning after a predetermined number of under-
cutting operations having been performed for
rendering inoperative the means which produce
relative bodily movement between the commu-
tator supporting means and the separator. un-
dercufting means for interrupting an electrical
circuit of the index controlling means, and for
effecting the release of the commutator from its
supporting means.

6. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement be-
tween the commutator supporting means and the
separator undercuiting means, power operated
means for intermittently indexing the commu-
tator to move the separators successively into
alignment with the undercutting means, elec-
trical means for controlling the indexing means
including a contact in alisnment with the under-
cutting means for engaging the commutator and
a circuit established by the engagement of the
contact with a commutator bar to cause the com-
mutator to be rotated until the bar is moved away
from the contfact, means responsive to relative
bodily movement between the commutator sup-
porting means and the undercutting means, the
one away from the other, for causing a slight ro-
tation of the commutator to move a bar thereof
into position to be engaged by the contact where-
by the power operated indexing means is started,
means functioning after a predetermined num-
ber of undercutting operations having been per-
formed for rendering inoperative the means which
produce relative bodily movement between the
commutator supporting means and the separator
undercutting means and for interrupting an elec-
trical circuit of the index controlling means, and
for effecting the release of the commutator from
its supporting means.

7. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
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between the commutbator supporting means- and
the separator undercutting means, mechanical
means for intermittently indexing the commu-
tator to move the separators successively a pre-
determined angular distance to establish an elec-
trical circuit, electrically -controlled means for
moving the separators into alignment with the
undercutting. means to open the circuit, and
means for causing the machine to stop auto-
matically after predetermined number of under-
cutting operations have been performed and for
effecting the release of the commutator from its
supporting -means.

8. A machine for undercutting the: insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
means for producing relative bodily movement
betwéen the commutator supporting means and

-the separator undercutting means, mechanical

means for intermittently indexing the commu-
tator to move the separators successively a pre-

determined angular distance and out of align--

ment with the undercutting means, electrical

:means operable after the operation of the me-

chanical means for controlling the indexing means
to move the separator into alignment with the
undercutting means, and means for rendering
ineffective the electric means for controlling the
indexing means, for stopping the machine and for
effecting the releasc of the commutator from its
supporting means.

9. A machine for undercutting the 1nsu1at1ng
separators of a commutator comprising, in com-

sbination, means for supporting a commutator,

means for undercutting the insulating separators,
power operated means including a reciprocating
member for producing relative bodily movement
between the commutator supporting meéans and
the separator undercutting means, power oper-

ated means for intermittently indexing the com- .
mutator to move the separators successively into -
alignment with the undercutting means, electrical -

means for controlling the reciprocating member

~and the indexing means and comprising a contact

in alignment with the undercutting means and
engageable with the commutator, a. circuit es-
tablished in response to engagement of the con-
tact with a commutator bar for causing the in-
dexing means to operate until the contact is
separated from the bar by rotation of the com-
mutator, and a circuit established in response to
the completion of the indexing operation for
causing the reciprocating member to operate and
means responsive to movement.of the recipro-
cating member subsequent to the undercutting
operation - for causing the commutator to be
turned slightly to cause a bar thereof to move
into position to be engaged by the contact.

10. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
power operated means including a reciprocating

member for producing relative bodily movement -

between the commutator supporting means and
the separator undercutting means, power oper=
ated means for intermittently indexihg the com-
mutator to move the separators successively into

alignment with the undercutting means, elec-
trical means for controlling the reciprocating

member and the indexing means and comprising
a contact in alignment with the undercutting
means and engageable with the commutator, a
circuit established in response to engagement .of

7

the contact with a commutator bar for causing
the indexing means to operate until the contact
is separated from the bar by rotation of the com-
mutator; and a circuit established in response to
the completion of the idexing operation for caus-
ing the reciprocating. member to operate .and
means responsive to movement of the reciprocat-
ing member subsequent to the undercutting op-
eration for causing the commutator to be turned
slightly to cause a bar thereof to move into posi-
tion to be engaged by the contact, and means for
interrupting both circuits automatically after pre-
determined number of undercutting operations
have been performed.

11. A machine for undercutting the msulatmg

separators .of 'a commutator comprising, in com-
bination, means for supporting a commutator,
means.for undercutting the insulating separators,
power. operated means including a reeciprocating
member. for. producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, and including
a one-revolution clutch for connecting a source
of mechanical power with the reciprocating mem-

ber, power operated means for intermittently in-~

dexing the commutator to move the separators
successively into alignment with the undercutting
means, electrical means for controlling the re-
ciprocating member and the indexing means and

comprising a contact in alignment with the un--

dercutting means and engageable with the com-
mutator, & circuit established in response to en-

~gagement of the contact with a commutator bar
for causing the indexing means to operate until

the contact is separated from the bar by rofa-
tion. of the commutator, and a circuit including
a solenoid energized in response to the.comple-

tion’ of: the indexing operation for causing the-

one-revolution clutch to bé connected, and means
responsive to movement of the reciprocating
member subsequent to the undercutting opera-
tion for causing the commutator to be turned
slightly to cause a bar thereof to move into po-

‘sition to be engaged by the contact.

-12.-A machine for undercutting the insulating
separators of a commutator comprising, in com-

“bination, means for supporting a commutator,

means for undercutting the insulating separators,
power operated means including a reciprocating
member for producing relative bodily movement
hetween the commutator supporting means and
the separator undercutting means, power oper-
ated means for intermittently indexing the com-

" mutator to move the separators successively into

alignment with the undercutting means, and in-
cluding a clutch for connecting a source of me-
chanical power with the commutator supporting
means to rotate the same, electrical means for
controlling the reciprocating member and the in-
dexing means and comprising a contact in align-
ment with the undercutting means and engage-

‘able with the commutator, a circuit including a

solenoid established in response to engagement of

the contact with a commutator bar for causing

the clutch to connect the source of power with
the indexing means until the commutator has
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been turned so that the commutator bar is sepa- .

rated from the contact, a circuit established in
response to the completion of the indexing opera-
tion for causing the reciprocating member to
operate, and means responsive to movement of
the reciprocating member subsequent to the un-
dercutting operation for causing the commutator
to: be turned slightly -to cause a bar thereof to
move into :position. to -be engaged by the contact. -
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13. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
power coperated means including a reciprocating
member for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, and includ-
ing 'a one-revolution clutch for connecting a
source of mechanical power with the reciprocating
member, power operated means for intermittent-
ly indexing the commutator to move the sepa-
rators successively into alignment with the un-
dercutting means and including a clutch for con-
necting a source of mechanical power with the
commutator supporting means to rotate the same,
electrical means for controlling the reciprocating
member and the indexing means and comprising
a contact in alignment with the undercutting
means and engageable with the commutator, a
circuit Including a solenoid established in re-
sponse to engagement of the contact with a
commutator bar for causing the clutch to con-
nect the source of powér with the indexing means
until- the commutator has been turned so that
the commutator bar is separated from the con-
tact, a circuit including a solenoid energized in
response to the completion of the indexing oper-
ation for causing the one-revolution clutch to
be connected, and means responsive to movement
of the reciprocating member subsequent to the
undercutting operation for causing the commu-
tator to be turned slightly to cause a bar thereof
to move into position to be engaged by the con-
“tact.

14. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
power operated means including a reciprocating
member for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, and including
a one-revolution clutch for connecting a source

of mechanical power with the reciprocating mem- -

ber; power operated means for intermittently in-
dexing the commubtator to move the separators
successively inte alignment with the undercutting
means, electrical means for controlling the recip-
rocating member and the indexing means and
comprising a contact in alighment with the un-
dercutting means and engageable with the com-
mutator, a circuit established in response to
engagement of the contact with a commutator

85 bar for causing the indexing means to operate
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until the contact is separated from the bar by
rotation of the commutator, a circuit including
a solenoid energized in response to the comple-
tion of the indexing operation for causing the
one-revolution clutch to be connected, means re-
sponsive to movement of the reciprocating mem-
ber subsequent to the undercutting operation for
causing the commutator to be turned slightly to
cause 8 bar thereof to move into position to be
engaged by the contact, and means for interrupt-
ing all circuits automatically after a predeter-
mined number of undercutting operations have
been performed.

15. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
power operated means including a reciprocating
member for producing relative bodily movement

751».)betw¢en the commmutator supporting means and

2,180,771

the separator undercutting means, power oper-
ated means for intermittently indexing the com-

‘mutator to move the separators successively into

alignment with the undercutting means, and in-
cluding a clutch for connecting a source of me-
chanical power with the commutator supporting
means to rotate the same, electrical means for
controlling the reciprocating member and the
indexing means and comprising a contact in
alignment with the undercutting means. and en-
gageable with the commutator, a circuit includ-
ing a solenoid established in response to engage-
ment of the contact with a commutator bar for
causing the clutch to connect the source of power
with the indexing means until the commutator
has been fturned so that the commutator bar is
separated from the contact, a circuit established
in response to the completion of the indexing op-
eration for causing the reciprocating member to
operate and means responsive to movement of
the reciprocating member subsequent to the un-
dercutting operation for causing the commutator
to be turned slightly to cause a bar thereof to
move into position to be engaged by the contact,
and means for interrupting all circuits automat-
ically after a predetermined number of under-
cutting operations have been performed.

16. A machine for undercutting the insulating
separators of & commutator comprising, in com-
bination, means for supporting a commutator,
means for undercutting the insulating separators,
power operated means including a reciprocating
member for producing relative bodily movement
between the commutator supporting means and
the separator undercutting means, and including
a one-revolution clutch for connecting a source
of mechanical power with the reciprocating mem-
ber, power operated means for intermittently in-
dexing the commutator to move the separators
successively into alignment with the undercutting
means and including a clutch for connecting a
source of mechanical power with the commutator
supporting means to rotate the same, electrical
means for controlling the reciprocating member
and the indexing means and comprising a contact
in alignment with the undercutting means and
engageable with the commutator, a circuit includ-
ing a solenoid established in response to engage-
ment of the contact with a commutator bar for
causing the clutch to connect the source of power
with the indexing means until the commutator
has been turned so that the commutator bar is
separated from the contact, a circuit including a
solenoid energized in response to the completion
of ‘the indexing operation for causing the one-
revolution clutch to be connected, means re-
sponsive to movement of the reciprocating mem-
ber subsequent to the undercutting operation for
causing the commutator to be turned slightly to
cause a bar thereof to move into position to be
engaged by the contact, and means for interrupt-
ing all circuits automatically after a predeter-
mined number of undercutting operations have
been performed.

17. A confrol system for a commutator sep-
arator undercutting machine having power means
including a one-revolution clutch for effecting
the reciprocation of a member which produces
relative bodily movement between the commu-
tator and a separator undercutting means, and
having power means including a clutch for ef-
fecting indexing rotation of the commutator to
move its insulating separators successively into
alighment with the undercutting means, said
control system comprising in combination, a cir-
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ctit including a pair of aligned contacts adapted
to be bridged by a commutator bar, said circuit
being interrupted by engagement of the contacts
with a separator, a relay switch controlled by the
bridging of said pair of contacts, said switch hav-
ing a contact movable into either of two posi-
tions, a solenoid for causing the indexing mecha-
nism operating chitch 'to close and energize in

response to movement of said relay contact into

the position responding to the engagement of a
commutator bar with said pair of aligned con-
tacts, a solenocid for causing the one-revolufion
clutch to close and energize in response to move-
ment of said relay contact into the position re-
sponding to the engagement of a commutator
spacer with said pair of aligned contacts, and a
mechanism operated by the machine for effecting
engagement of the said pair of aligned contacts
with another commutator bar subsequent to an
undercutting operation,

18. A control system for a commutator sepa-
rator undercutting machine having power means
including a. one-revolution clutch for effecting the

" reciprocation of a member which produces rela-
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tive bhodily moveimnent befween the commutator
and a separator undercutting means and having
power means including a clutch for effecting in-
dexing rotation of the commutator to move its
insulating separafors successively into alignment
with the undercutting means, said control sys-
tem comprising in combination, a circuit includ-
ing a pair of aligned contacts adapted to be
bridged by a commutator bar, said circuit being
interrupted by engagement of the contacts with
a separator, a relay switch controlled by the
bridging of sald pair of contacts, said switch
having a contact movable into either of two po-
sitions, relay switches respectively energized in
response to movement of said two-position con-
tact into either of its contact making positions;
sclencids energized, respectively, in response to
the closing of s2id second-mentioned relay
switches, one of said sclenoids effecting the clos-
ing of the clutch which controls the indexing

5 operation when the pair of aligned contacts is

bridged by a commutator bar, and the other of
said solenocids effecting the closing of the one-
revolution clutch controiling the operation of the
reciprocating member when the pair of aligned
contacts is engaged with an insulating spacer,
and a mechanism operated by the machine for
effecting engagement of the said pair of aligned
contacts with another commutator bar subsequent
tc an undercutting operation.

19. A control. system for a commutator sepa-
rator undercutiing machine having power means
including & one-revolution clutch for effecting
the reciprocaticn of a member which produces
reiative hodily movement between the commu-
tator and a separator undercutting means, and
having power means including o ciuteh for ef-
fecting indexing rotation of the commutator to
move its insulaling separators successively into
alignment with the undercutting means, said

. conirol systex comprising in combination, a cir-

cuit including a pair-of aligned contacts adapted
to be bridged by 2 commutator bar, said circuit
being interrupted by engagement of the contacts
with a separator, a relay switch controlled by the
pridging of sald pair of contacts, said switch
having a contact movable into either of two
positions, a solenoid for causing the indexing
mechanism oparating clutch to close and energize
in respounse to movement of said relay contact
into the position responding to the engagement

2
of a commutator bar with said pair of aligned
contacts, a solenoid for causing the one-revolu-
tion clutch to close and. energize in response to
movement of said relay contact into the posi-
tion responding to the engagement of a com-
mutator spacer with said pair of aligned con-
tacts and a mechanism operated by the machine
for effecting engagement of the said pair of
aligned contacts with another commutator bar

‘subsequent to an undercutting operation, and

means for interrupting all circuits automatically
after a predetermined number of undercutting
operations have been performed.

20, A control system for a commutator sepa-
rator undercutting machine having power means
including a one-revolution clutch for effecting
the reciprocation of a member which produces
relative bedily movement befween the commu-
tator and a separator  undercutting means and
having power means- including a clutch for ef-
fecting indexing rotation of the commutator to
move its insulating separators successively into
alighment with the undercutting means, said
control system comprising in combination, a cir-
cuit including a pair of aligned contacts adapted
to be bridged by a commutator bar said circuit

cing interrupted by engagement of the contacts
with a separator, a relay switch controlled by the
bridging of said pair of contacts, said switch hav-
ing a contact movable into either of two positions,
relay switches respectively energized in response
to movement of said two-position contact info
either of its contact making positions, solenoids
energized, respectively, in response to the closing
of said second-mentioned relay switches, one of
said solenoids effecting the closing of the clutch
which controls the indexing operation when the
pair of aligned contacts is bridged by a commu-
tator bar, and the other of said solenoids effect-
ing the closing of the one-revolution clutch con-
trolling the operation of the reciprocating mem-
ber when the pair of aligned contacts is engaged
with an insulating spacer, and a mechanism op-
erated by the machine for effecting engagement
of the said pair of aligned contacts with another
commutator bar subsequent to an undercutting
operation, and means for interrupting all cir-
cuits automatically after a predetermined num-
ber of undercutting operations have been per-
formed.

21. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination; means for supporting the commutator;
a  rotary cutter; contacts pivotally supported
above and in alignment with the cutter adapted to
bear against the commutator; power operated
means for periodically advancing the commutator
when one of the separators is Iin alighment with
the cutter and retracting it from the cutter;
mechanical means for indexing the commutator
a predetermined angular distance upon retraction
of the commutator to move the undercut sepa-
rator out of alignment with the contacts and
move an adjacent commutator bar beneath the
contacts; electrical means operable after the con-
tacts engage the bar to establish a circuit for
causing the commutator to be rotated until the
contacts engage another separator whereby said
circuit is broken; and means for moving the con-
tacts from the separator when the commutator
is moved toward the cutter.

22. A machine for undercutting the insulating
separators of a commutator comprising, in com-
bination; means for supporting the commutator;
a rotary cutter; contacts pivotally supported in
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alignment with the cutter and adapted to bear
against the commutator; power operated means
‘for periodically advancing the commutator past
the cutter when the cutter is in alignment with a
separator and retracting it from the cutter;
mneans for moving the contacts from the com-
mutator on movement of the commutator toward
the cutter; indexing means for slightly turning
the commutator on the return movement of the
commutator so that the undercut separator will
be out of alignment with the cutter and allow
the contacts to engage a bar and establish a
circuit; electrically controlled means operable on
closing of said circuit for causing the indexing
means to rotate the commutator until the con-
tacts engage another separator whereby the cir-
cuit is opened; and means functioning after a
predetermined number of undercutting operations
have been performed upon the commutator for
stopping the machine.

23. A machine for undercutting the insulators
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of a commutfator comprising, in combination;
means for supporting the commutator; a cutter;
contacts pivotally supported in alignment with
the cutter and adapted to establish an elecirical
circuit when in engagement with a bar of the
commutator; electrical means operable when the
circuit is established to rofate the commuftator
until the contacts engage an insulator whereby
the circuit is opened; power means operable after
the circuit is opened for moving the commutator
past the cutter to undercut said separator and
retracting it from the cutter; means for moving
the contacts from the commutator as the com-
mutator approaches the cutter; means for slightly
rotating the commutator near the end of the
retracting movement whereby the contacts will
engage another bar to establish the circuit for
operating the electrical means; and means for
automatically stopping the machine when all of
the separators have been undercut.
LORA E. POOLE.

10

15

i



