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UNITED STATES

o 120m
PATENT OFFICE.

LORA E. POOLE, OF ANDERSON, INDIANA, ASSIGNOR TO DELCO-REMY CORPORATION,
OF DAYTON, OHIO, A CORPORATION OF DELAWARE.

ARMATURE-CORE-INSULATING MACHINE.

Application filed February 7; 1928. Serial No. 252,622.

This invention relates to the manufacture
of armatures for dynamo electric machines,
and particularly to the insulation of the arma-
ture core slots and of the conductors located

5 within these slots.

In one of its aspects the present invention

provides a novel method and apparatus for

folding a flat strip of insulating paper into -

the desired shape for insulating the armature
10 core slots and the conductors located with-

in the slots, and is particularly adapted to

be used with the armature slot insulating ma-
chine described and claimed in my copending

application Serial No. 104,404, filed April 24,
15 1926, said machine comprising means for rota-
tably supporting a slotted armature core,
means for folding a flat strip of insulating
material into sueh form that it may be passed
into the slots of the armature core and will
there provide insulating recesses extending
longitudinally of the core for receiving the
conductors which are received by the slots
of the core, means for automatically feeding
the folded insulation strip into the core,
5 means for severing that portion of the strip

within the core from the remainder, and

means for intermittently rotating the core
in order to locate its various slots in align-
ment with the free end of the folded insula-
0 tion strip. o o

The folding means disclosed in applica-
tion Serial No. 104,404, folds a flat strip of
paper -into a strip which is somewhat S-
shaped in cross section, the loops of the S
providing the insulating recesses which ex-
tend longitudinally of the core and receive
the armature conductors: ‘

It is particularly an object of the present
invention to provide a novel method and
apparatus for folding a flat strip of insulat-
ing material into a strip, the cross section of
which approximately resembles a script J, the
loops of the d being on the same side of the
stem and providing the longitudinally ex-
tending insulating recesses for receiving the
armature conductors.

Further objects and advantages of the pres-
ent invention will be apparent from the fol-
lowing description, reference being had to
the accompanying drawings, wherein a pre-
ferred embodiment of the present invention
will be clearly shown.

In the drawings: :

Tig. 1is a plan view of a machine embody-
ing the present invention, -

<

Fig. 2 is a side elevation looking in the di-
rection of the arrow 2 of Fig. 1.

Figs. 3 to 10 inclusive are sectional views
taken respectively on similarly marked see-
tion planes in Figs. 1 and 2.

Fig. 11 is an end elevation of the machine
looking in the direction of arrow 11 of Fig. 1.

Fig. 12 is a sectional view on the line 12—12
of Fig. 11.

Fig. 13 is a sectional view on the line 18—
13—13 of Tig. 14, this view being developed
into a single plane instead of two planes, as
indicated in Fig. 14. Fig. 13 shows also a
developed sectional view of an armature core
and its rotatable support.

Fig. 13* is a fragmentary end view of the
armature slot looking in the direction of the

arrow 13* of Fig. 13.

Fig. 14 is a sectional view on the line 14—14
of Fig. 12. :

TMig. 15 is a sectional view on the line 15—15
of Figs. 1 and 2. :

Figs. 16 and 17 are sectional views taken
on. lines 16—16 and 17—17, respectively, of
Fig. 15.

Referring to Figs: 8 to 10 inclusive, the
method of folding the paper to form slot in-
sulation pieces will first be described. The
flat strip of paper designated by numeral
20 in Fig. 1 is unwound from a supply roll
(not shown) and is passed between plates 21

and 22 which gradually change the shape of -

the strip from flat to substantially semicylin-
drical, as shown at 20* in Fig: 8. The strip
then passes toward the right between form-
ing rolls 23 and 24 which change the cross
sectional shape of the strip from semicylin-
drical, as shown at 20%, to channel shaped as
shown at 20° in Fig. 4. From the forming

rolls 28 and 24 the strip passes through a

groove 25 formed in a plate 25 and covered
by plate 25°. This operation causes the web
20¢ of the channel to be changed from flat to
semicylindrical in shape . and causes the
flanges 20% of the channel to extend in con-
verging relation from the web 20°. After
passing through the groove 25, the strip
passes between feed and.forming rolls 26
and 27 which cause the strip to he folded
so that its cross sectional shape is that of
a channel whose web 20° is flat and whose
flanges 20f are angular in cross section as
shown in Fig. 6. As the paper strip passes
between the forming blocks 28 and 29 shown
in Figs, 7 and 8, its cross sectional shape is
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gradually changed from that shown in Fig. 6
to that shown m Fig. 8. In Fig. 8 the strip
may be sald to have a cross scctional shape
which is approximately similar to a script J,
including a stem 20% which joins loops 20"
which provide non-conducting tunnels for
receiving the armature conductors. From
this description it is apparent that the pres-
ent invention includes a method of folding
a flat strip of insulating material which con-
sists in compressing the material transverse-
Ly to its lesser cross sectional dimension while
causing the side marginal portions.20° of
the work to approach each other and finally
to be located in adjacent relation with the
free edges of said marginal portions 20°
terminating adjacent that portion of the ma-
terial intermediate its edges, namely the por-
tion 205 as shown in Fig. 8, whereby an in-
sulating piece is formed comprising two
tubular portions 20" integral with an inter-
mediate web portion 205, After leaving the
tunnel 30 provided between the blocks 28 and
29 the strip passes through a guide passage
36 provided in-a rotatable work holder 40
which veceives and supports an armature
core 37 carried by a shaft 38 and provided
with a plurality of slots 39. As the strips 20
are inserted into the slots 39, they are main-
tained in contact with the bottoms of slots,
for a purpose to be described later, by band
37 which is placed temporarily around the
armature core 37 (see Figs. 10 and 12). The
band 37* is provided on its interior with
longitudinally extending ribs 37> which are
spaced so that each will be received by a
core slot 39. :

Referring to Fig. 12, the work holder 40
is a cup-shaped member having a horizon-
tally disposed shank 41 rotatably supported
by a bearing 42 attached to a bracket 43
which is mounted upon the base plate 44 of
the machine. ITndwise movemeunt of the
shank 41 is provided by the engagement with
the bearing 42, of a shoulder 45 provided by
the shank 41 and by a nut 46 engaging the
threaded end 47 of the shank. The shank
41 is tubular and rveceives a rod 48 having
a central recess 49 for receiving the armature
shaft 38. The recess 49 is surrounded by
three resilient spring arms 50 integral with
the rod 48. These arms cooperate with an
internal conical surface 51 provided by the
shank 41. Thus theshank 41 and the resilient
members 50 constitute a collet chuck for grip-
ping the shaft 38 when the rod 48 is pulled
toward the left so that the ends of the chuck-
ing jaws 50 will be forced against the conical
surface 51 and will grip the shatt 38. The
rod 48 is threadedly connected with a flanged
nut 52. A spring 53 located between the
nut 52 and the nut 46 urges the rod 48
toward the left so that the shaft 88 will be
gripped by the members 50.  In order to
release the chuck so that the core and shaft
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may be removed from the machine, the oper-
ator will press a pedal not shown but con-
nected with a lever 54 causing it to move in
a clockwise direction. Levers 54 and 56 are
attached to a shaft 55 supported by the
base 44. Lever 56 1s provided with a hole 57
which receives a pin 58 connected with a
plate 59 which is adapted to bear against the
nut 52. Obviously, downward movement of
the lever 54 will be transmitted through the
shaft 55 and the lever 56 causing it to move
toward the right in ovder to compress the
spring 53 and relieve the chucking jaws 50
from wedging engagement with the shank
41. The interior of the cup 40 is provided
with a rib 60 which will be received Dy one
of the core slots in order to locate the core
properly relative to the worl holder.

The plates 21 and 22 are supported by a
bracket 65 which also rotatably supports the
forming wheels 23 and 24.  The forming and
euiding blocks 28 and 29 are supported by a
bracket 75 and the bracket 43.

The feeding and folding rolls 26 and 27 are
drivingly connccted with shafts 70 and 71 re-
spectively and are maintained in driving en-
gagement therewith by nuts 72 and 73 re-
spectively engaging threaded ends of the
shafts. -The shaft 70 is journaled in bearing
blocks 74 which are supported for horizontal
sliding movement by a bracket 75 supported
by the base plate 44. Iach bearing block 74
is yieldingly urged horizontally by spring 76
which bears at one end against a washer 77
bearing against & nut 78 threadedly connected
with a rod 79 having one end connected with
a plate 80 which is attached by screws 81 to
the bracket 75. One end of the spring 76
bears against a disc 82 having studs 83 con-
nected  therewith, each stud 83 passing

“through a hole 84 m the plate 80 and bearing

at its one end against the block 74, 'The shaft
T1.is supported by bearings 85 carried by the

bracket 75 and is drivingly connected with

the shaft 70 by gears 86 and 87 connected re-
spectively with shafts 71 and 70.

The mechanism for imparting intermittent
rotary motion to the shaft 71 in a clockwise
direction as viewed in Fig. 16, comprises a
ratchet 90 attached to the shalt T1 engngeable
with a plurality of pawls 91 each mounted on
a stud 92 supported by a disc 93 which is ro-
tatably supported by the shaft 71 but is not
drivingly connected therewith. Kach pawl
is urged toward the ratchet by a leaf spring
94 fixed at 95 to the periphery of the disc.
The dise 93 is oscillated by a link 96 connected
at one end with the disc and at the other end
with a lever 97 rotatably supported by a stud
shaft 98 supported by the base 44. The lever
97 carries a cam following roller 100 which is
received by a slot 101 of a drum cam 102 which
is mounted on a shaft 103. Obviously, for
each rotation of the shaft 108 there will be one
complete oscillation of the lever 97 and link
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96. This movement will produeé rotation of
the feed rollers 26 and 27 then a backing up
of the pawls 91 by a movement in a clockwise
direction as viewed in Fig. 16 preparatory to
the next feeding operation. The ratchet 90
is prevented from backing up by a friction de-
vice including a drum 104 attached to the
shaft 71 and engaged by a split clamping
band 105 which is prevented from turning by
the engagement of one of its lugs 107 with
a post 106 attached to the bracket 75. The
band 105 is urged into frictional engagement
with the drum 104 by a spring 108 bearing
against a lug 109 of the clamp and the head
of a screw 110 which passes through plain
holes in the Ings 107 and 109 and threadedly
engages the post 106. Turning the screw
110 will vary the friction pressure exerted by
the clamp 105,

The shaft 108 is supported by the bracket
3, o bracket 114 and a bracket 115. The
shaft 103 is conmectible with a shaft 116 by
a clutch member 117 which is drivingly con-
nected with the shatt 103 and is endwise mov-
able into engagement with a clutch member
118 fixed to the shaft 116. The shaft 116
ig supported by brackets 119 and 120 and is at-
tached to a gear 121 meshing with a gear 122
which is supported by a shaft 123 operated
by an electric motor 124 carried by the base
plate 44, The clutch members 117 and 118
are engaged by means including a lever 125
which 18 pivolally connected with a bracket
126 attached to the base plate 44. The lever
is connected by a link 127 with a lever 128
carrying a roller or stud 129 which is recelved
by a groove 130 provided by the clutch mem-
ber 117, The lever 128 is pivoted upon & post
181 attached to the base 44. A spring 132
connecting the lever 28 with the base plate
44 tends to disengage the cluteh member 117
from the clutch member 118. - To cause rota-
tion of the shaft 103, the operator, who stands
facing the end of the machine shown in Fig.
11, and therefore facing in the direction of
thearrow 11 of Fig. 1, will push the Iever 125
away from him in order to cause the link 127
to'move toward the left in Fig. 1 and the lever
128 to move counterclockwise to engage the
cluteh 117 with the clutch 118. The motor
124 will then operate the shaft 103. The
operator will maintain the lever 128 in this
position manually wntil a cam 135, which is
votatably supported by a stub shatt 136 and

I

is driven by the shaft 103 through gearing 137

and 138, has been votated sufliciently to cause
a notched portion 139 to move away from a
roller 140 attached to the lever 128. Then
the operator may release the lever 125 so that
the spring 132 will draw the voller 140 into
engagement with the outer periphery 141 ot
the cam 135. The shaft 103 will continue to

rotate until the cam 135 has made substan-

tially a complete revolution to bring the
notch 139 opposite the roller 140. Then the

3

spring 132 will be released to move the lever

128 clockwise in order to disconnect the

cluteh member 117 from the member 118.
Bue to the rotation of the rollers 26 and 27

to feed the paper endwise as well as to per- 7

form one of the steps of forming it, a portion
of the strip of paper is fed through one of
the guide passages 36 in work holder 40 into
an armature core slot 39 in alignment there-
with, and this portion is severed from the re-
mainder of the strip by means including a
shear bleck 150 which cooperates withi a shid-
able knife 151 which is guided by a bracket
152 attached to the bracket 43, The knife 151
is provided with a slot 153 for receiving a
stud 154 carried by lever 155 which is sup-
ported by a pivot stud 156 carried by the
bracket 43. The lever 155 carries a roller 157
which is yieldingly urged by a spring 158
against a cam 159 which is attached to the
shaft 103. Spring 158 is connected with a
serew 160 attached at one end to the lever 155
and to the other end with a bracket 161 at-
tached to the bracket 43. Soon after the end
of the paper feeding operation, the knife 151
will shear the paper at the adjacent edge of
the shear block 150.

Adfter the shearing operation, the opera-
tion of rotating the work holder 40 in a
counterclockwise direction, as viewed in Fig,
11, is performed in order to bring the next
core slot 39 opposite the tunnel 30. It will
be understood that the shear block 150 is pro-
vided with a groove forming an extension
of the groovein the block 29 so that the blocks
28 and 150 may cooperate with the block 29 to
provide a tunnel forming an extension of the

‘tunnel 80 Provided by the blocks 29 and 28

as deseribed with reference to Hig. 8.

The mechanism for intermittently moving
the work holder in the manner described,
comprises a crank pin 170 attached to the
shaft 103, and a link 171 connecting the pin
170 with a stud 172 attached to a lever 173
having » hub 174 which is votatably support-
ed by the shank 41 of the work holder. The
lever 173 carries a screw 175 providing a
pivot for a ratchet pawl 176 which ccoperates
with ratchet teeth 177 provided by the pe-
riphery of the work holder40. A leaf spring
178 attached to the lever 173 bears against the

pawl 176 in order to yieldingly maintain en-

lodvd

gagement with the ratchet 177, The shaft
108 “is rotated in o clockwise divéction as
viewed in Fig. 11, so that, after the knife
bav 151 hasg sheared the paper and begins
nmovement toward the right in Kig. 14, the
lever 178 will start substantially at the same
time to move in a counterclockwise direction
in-order that the work holder 40 will be ro-
tated through an angular distance substan-
tially equal to the spacing of the guide slots
36.  After the indexing of the work holder
has been performed the next feeding opera-
tion will take place during which the ratchet
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Tever 173 will be moved clockwise an angular
distance slightly ereater than the spacing
of the ratchet teeth 177. Rotation of the
ratchet in a clockwise dirvection is prevented
by a band 179 which frictionally engages a
eylindrical surface 180 provided by the work
holder 40. The band is in the form of a split
ring and may be adjustably clamped about
the work holder 40 by turning the screw 181
which passes through a plain hole in the band
Iug 182 and threadedly engages the band lug
183. The band lug 182 is apertured to receive
a stud 184 attached to the bracket 43 and co-
operating with a nut 185 to prevent endwise
and rotary movement of the band 179.

1t is therefore apparent that each cycle of
operaticn of the machine includes feeding a
folded strip of paper into an armature core
dlot, the severing of that portion of the paper
within the armature cove from the remaining
portion, and the tarning of the armature core
relative to the paper feeding means in order
that the next core slot to be nsulated will be
brought into alignment with the passage 30
through which the insulation strip is guided
into the armature core. During the feeding
operation, a portion of the strip of paper 1s
being folded preparatory to being fed into
the armature core during a succeeding feed-
ing of the operation. The machine will op-
erate continuously until all of the avmature
core slots have been provided with insulation

picces. Then the machine will stop auto-
matically. Thisis accomplished through the

cluteh control device described. If, for ex-
ample, the armature core has 23 slots, the
speed Tatio of the gearing 137 and 138 is as
93 to 1. That is, the shaft 103 will make 23
revolutions in order to rotate the cam 135 once
s0 that its noteh 189 will be brought again op-
nosite to the roller 140, thus permitting the
cluteh member 117 to be disengaged from the
clutch member 118 by the operation of the
spring 132.

Referring to Figs. 12, 13 and 14, it will be
apparent that it is not practical to locate the
cutting edge of the knife bar 151 in the same
plane as the left hand end of the armature
core 87.  Therefore a portion of the strip 20
measured by the distance between planes
w—a, y—y in Fig. 13 will project beyond the
lett hand end of the core 87. It is desirable
to shove substantially all of the insulation
pieces 20 through the core slots in order that
the ends of the strips may be received by
closed slots 190 located in alignment with the
slots 39 of the armature core and provided in
a non-conducting dise 191 located adjacent
that end of the armature core which is to be
remote from the commutator. The function
of the disc 191 is to assist in maintaining the
armature conductors within the core slots.
The insulating dise 191* which is placed
against that end of the core which is to be

1,720,923

adjacent the commutator may have open
slots, since the soldered connections between
the armature conductors and commutator
rigers will suflice to retain the conductors at
the commutator end of the core. After each
insulating strip 20 has been pushed through
the core so that its right hand end will be re-

“ceived by a closed slot 190 of the non-conduct-

ing disc 191 that end will be prevented from
coming out of the armature core. It will now
be apparent that the ring 37* will facilitate
movement of the insulation pieces through
the closed slots of the end non-conducting disc
191, since the ribs 37° provided by the ring 37#
maintain the strips 20 against the bottoms of
the core slots 89. After the strips 20 have
been moved past the shear lock 150 they are
shoved further toward the right in Tig. 13 by
means including a bar 192 which is slidably
supported by guide block 193 for endwise
movement parallel to the direction of move-
ment of the strip 20.  Endwise movement of
the bar 192 toward the strips 20 in order to
push them further into the armature core as
shown in Fig. 13 is produced by a plate cam
194 having a beveled surface 195 which co-
operates with a beveled surface 196 which de-
fines a notch 197 with which the bar 192 is
provided for receiving the cam 194, The cam

194 is attached by screws 198 to the lever 173.

Therefore during clockwise rotation of the
lever 173 the slide 192 is moved toward the
right in Fig. 13 in order to move the strip 20
further into the armature core 37. During
counterclockwise movement of the lever 173
the slide 192 is moved toward the left by
spring 199 bearing at one end against the
cuide block 193 and at the other end against
a shoulder 200 provided by a rod 201 which is
attached to the bar 192. The guide block
193 is attached by screws 202 to the bracket
43.

Olviously, it would be necessary where a 23
slot core is loaded to operate the machine 27
cycles before stopping wn order that all of the
strips 20 would have the same location rela-
tive to the core 87 as the strips 207 in Fig. 13.
This has not been found necessary as it is a
relatively simple matter to push in the strips
20’7 after the core 37 has been removed from
the work holder 40.

The guide bar 29 is pivoted upon a stud 210
supported by the bracket 43 so that bar 29 may
be separated from guide bar 28 to permit ac-
cess to the paper strip between the bars 28 and
99. A U-shaped clip 211 embracing the bars
28 and 29 maintains the bar 29 against the bar
28. ‘

The forming wheels 23 and 24 are attached
to rotatably supported shafts 223 and 224 re-

spectively, and these shafts are connected by

gears of the same pitch diameter, one being
marked 225 in Fig. 2.- The shaft 223 is at-
tached to s handle 226 by which both wheels
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23 and 24 may be rotated to feed the paper
strip 20 to the power operated feed wheels 26
and 27,

While the form of embodlment of the pres-
ent mVLn*mn as herein disclosed, constitutes
a preferred form, it-is to be understood that
other forms mmht be adopted, all coming
within the scope "of the clwnn which follow.

What is claimed is as follows:

1. The method of making slot insulation
pieces for elecirical apparatus from a’ flat
strip of material which consists in progres-
slvely compressing the material transversely
to its lesser cross sectional dimension while
causing side marginal portions of the work
to approach each’ “other and finally to be lo-

cated in adjacent relation with the free edges
of said marginal portions terminating. ad]a—
cent that portion of the material inter mediate
its edges, whereby an insulating piece is
formed comprising two tubular portions in-
togml with an intermediate web.

2. The method of making slot insulation
p]e(e for electrical app(uatus from a flat
strip of material which consists in changing
its cross sectional shape from flat to channel-
shape having web and flange portions, in
causing the flanges to be turned toward each
other and to lie in substantially the same
plane and parallel to the web, and in com-
pr essing the web to cause the flanges to be
turned toward the web in order to provide
an insulating piece comprising tubular por-
tions integral with an intermediate web.

The method of making slot insulation
pieces for electrical apparatus from a flat
strip of material which consists in changing
its cross sectional shape from flat to channel-
shape, having web and flange portions, and in
compressing the web while causing the flange
portions to turn inwardly toward the web and
to be located in adjacent relation in order to
provide an insulating piece comprising tubu-
Iar portions integral with an intermediate
web.

The method of making slot insulation
bieces for electrical apparatus from a flat
strip of material which consists in changing
its cross sectional shape from flat to.channel-
shape and in progressively compressing the
web of the channel-formation of the mate-
rial while cansing the web to be bent in such
manner that the flange portions of the chan-
nel-formation ave caused in one stage to ex-
tend from the web portion in converging rela-
tion and finally to be located in ‘ld]acent rela-
tion and to terminate adjacent that portion of
the material 11}Lelmedlate its edges, whereby
an inswation piece is formed which has a
cross section shape approximately the shape
of a seript 4

5. Appm atus for folding slot insulation
pieces for electrical app‘uatus from flat strip
material which comprises, in combination,

5

means for progressively compressing the ma-
terial transversely to its lesser cross-sectional
dimension while causing side marginal por-
tions of the work to appl oach each other and
finally to be located in adjacent relation with
the free edges of said marginal portions termi-
nating 'Ld] acent that portlon of the material
mt“umdmte its edges, and means for produc-
ing relative movunent between the strip ma-
terial and the folding means in a direction
parallel to the side margins of the strip.

6.: Apparatus dCLOIdan to claim 5 in which
the means for plodumno relative movenient
comprises a pair of feed rolls which perform
a p‘ut of the forming operation.

7. Apparatus for folding slot insulation
pieces for electrical appar atus from flat strip
material which comprises, in combination,
means for changing the cross-sectional shape
of the miaterial from Hat to channel-shape
having web and flange portions, means for
causing the flanges fo extend toward each
other and to lie in substantially the same
plane, and parallel to the web, and means for
complessmu the web fo cause the flanges to
be turned toward the web in order to provide
an insulating piece comprising tubular por-
tions integral with an intermediate web,

8. Apparatus according to claim 7 in which
the second-mentioned means includes feed
wheels which cause the strip to be moved in a
direction parallel to its side margins.

9. Apparatus for folding slot insulation
pieces for electrical appar tztus from flat strip
material which comprises, in combination,
means for changing the cross-sectional shape
of the material from flat to channel-shape
having web and flange portions, and means
for compressing the web while causing the
flange portions to twrn inwardly toward the
web and to be located in adjacent relation in
order to provide an insulating piece compris-
ing tubular portions integral with an inter-
mediate web.

10. Apparatus according to claim 9 in
which a pair of feed rolls is included in the
second-named means, said volls being oper-
ated so as to cause the strip to move in a
direction parallel to its side margins.

11. Apparatus for folding Slot insula-
tion pieces for electrical apparatus from flat
strip material which compnqea in combina-
hon, means for changing the cross sectional
shape of the material from flat to channel
shape having web and flange portions, and
means for progressively compressing the web
of the channel-formation of the material
while causing the web to be bent in such
manner that the flange portions of the chan-
nel-formation are caused in one stage to ex-
tend from the web portion in converging re-
lation and finally to be located in nd]acent
relation and to terminate adjacent that por-
tion of the material intermediate its edges,
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whereby an insulation piece is formed which
has.a cross-section shape approximately the
shape of a script J.

12. Apparatus according to claim 11 in
which a pair of feed rolls is included in the
second-named means, said rolls being op-
erated so as to cause the strip to move in a
direction parallel to its side margins.

13. Apparatus for folding slot insulation
pieces for electrical apparatus from flat strip
material which comprises, in combination,
means for changing the cross-sectional shape
of the material from flat to channel-shape
having web and flange portions, means for
changing the shape of the cross section of the
material from a channel-section having plane
flanges to one which has angular flanges, the
free legs of which extend toward one another,
and means for compressing the web while
causing the free legs of the angular flange to

1,720,023

be turned toward the web and to lie in adja-
cent relation in order to form an insulation
piece which has tubular portions joined by
a part of said web.

14, Apparatus according to claim 18 in
which a pair of feed rolls is included in the
second-named means, said rolls being oper-
ated so as to cause the strip to move in a
direction parallel to its side margins.

15. Apparatus according to claim 13 in
which a pair of resiliently mounted intermit-
tently operated pair of feed rolls is included
in the second named means, said rolls being
operated so as to cause the strip to intermit-
tently move in a direction parallel to its side
margins,

In testimony whereof I hereto affix my
signature.

LORA E. POOLE.
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