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i 
This invention relates to electric induction ap 

paratus, particularly to improvements in stacked 
core type induction apparatus and to a novel 
method and means for making such apparatus. 
A conventional type of stacked magnetic core 

for induction apparatus, such as transformers 
and reactors, comprises contiguous alternately 
reversed lamination layers, each containing an 
h-ishaped punching and an I-shaped punching 
located‘ across the ends of the legs of the E-shaped 
punching. The reversal of the punchings in 
alternate layers causes the butt joints between 
the punchings in each layer to be bridged or over 
lapped by adjacent layers so that the core joints 
are lapped. Heretofore, such cores have been 
stacked into the window of a conductive winding 
or coil by hand. ‘ 
In accordance with this invention I provide 

a novel automatic machine for relatively quickly 
stacking a core having two dissimilar punchings 
per layer with the punchings reversed in alternate 
layers. However certain novel features of my ma 
chine, such as those for handling bent or warped 
punchings, are not limited to ‘any particular type 
of core or shape of punchings and therefore my 
machine in its broader aspects is not limited to 
stacking two different punchings per layer. 
In practicing my invention 1' provide a novel 

core clamp for not only holding the laminations 
?rmly in place but also guiding the liminations in 
the proper direction as they are stacked into coils 
and insuring that the coil window is of su?icient 
size readily to receive the laminations. 
An object of the invention is to provide a new 

and improved electric induction apparatus. 
Another object of the invention is to provide 

a new and improved core clamp. 
A further object of the invention is to provide 

a new and improved core stacking machine. 
A further object of the invention is to pro 

vide a new and improved method of making elec 
tric induction apparatus. 
The invention will be better understood from 

the following description taken in connection 
with the accompanying drawings and its scope 
will be pointed out in the appended claims. 
In the drawings Fig. 1 is a side elevation view 

of a machine embodying my invention, Fig. 2 is 
a perspective view of an electric induction appa 
ratus made in accordance with my invention, Fig. 

10 

15 

20 

25 

30 

40 

45 

50 

(Cl. 29—155.61) 

3 is a perspective view illustrating the details 
of a form of core clamp embodied in my invention 
and showing how the clamp is placed in a con 
ductive winding. Fig. 4 is a sectional view taken 
on line 4-—4 of Fig. 2, Fig. 5 is an enlarged partly 
broken away, partly exploded perspective view 
of the upper portion of the machine shown in 
Fig. 1, Fig. 6 is an enlarged detailed view of a 
part of the mechanism shown in Fig. 5, Fig. ‘l is a 
still further enlarged perspective view of the cen 
tral portion of the mechanism shown in Fig. 5, 
Fig. 8 is a still further enlarged longitudinal sec 
tional view of the central portion of the machine 
taken on line 8—8 of Fig. 5, Fig. 9 shows the mech 
anism of Fig. 8 in a diiferent operating position, 
Fig. 10 is a detailed view showing the mechanism 
in another position, and Fig. 11 is a circuit dia 
gram. ' 

Referring now to the drawing and more par 
ticularly to Fig. '1, a table top 9 is supported by 
legs 2 on a base 3. The driving elements for 
the machine shown in Fig. i are mounted below 
the table top land are designated generally by 
it and the material which is operated on by the 
machine and the parts of the machine which 
operate on this material are mounted above the 
table top I and are indicated generally by ii. 
The driving elements 4 in turn consist of a 
power assembly 6 shown mounted on the base 
It and a cam shaft 7 which is shown journaled 
in brackets 8 depending from the under side 
of the table 5. The power assembly comprises an 
electric motor is which drives a sprocket l0 
through a speed reducing gear box it and a 
clutch l2 which is operated by a solenoid I3. 
At the right-hand end of the cam shaft 7 is a 
sprocket M which is driven from the sprocket 
ill by a chain i5. Positive and rapid stopping 
of the cam shaft '1 is obtained by a brake mecha 
nism' H5 at the left-hand end of the cam shaft“! 
and this brake is controlled by a solenoid I‘! 
through a suitable linkage l8. ' 

rl‘he assemblies 5 and l are generally symmet 
rical with respect to an imaginary vertical 
center line drawn through the table 8. Thus, 
the mechanism 5 includes a right-hand magazine 
is for core punchings and a complementary left 
hand magazine it’. Each is a double magazine 
containing E punchings 28 on the outside and 
I punchings M on the inside. Also, there are 
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right-hand and left-hand horizontally recipro 
cating members which are driven respectively 
by cam followers 22 and 22' which are set into 
the respective grooves of scroll cams 23 and 23' 
on the cam shaft 1. The cams 23 and 23' are 
duplicates but they are mounted with a relative 
angular displacement of 180 degrees so that the 
back of cam 23’ looks like the visible portion of 
cam 23 and the back portion of cam 23 looks 
like the visible portion of cam 23'. . 
The reciprocating assemblies which are driven 

by the cams 23 and 23' through the followers 22 
and 22' are for the purpose of pushing the 
laminations from the magazines toward the cen 
ter of the assembly 5 so as to form a stacked core 
24 for a coil 25. 

10 

15 

Before describing in detail how the horizontally > 
reciprocating mechanisms operate on the various 
laminations so as to form the core 24 I will 
?rst describe in general terms the major cycle 
of operation of the machine. It will be observed‘ 
that both cam followers 22 and 22' are in their 
extreme right-hand positions. Assume now that 
the cams 23 and 23' are rotating in the direction 
of the arrows marked thereon. During the first 
half revolution of the cam shaft 1 cam follower 
22 will make a long stroke to the left and 
in so doing will insert one E punching 20 from 
the magazine l9 into the core 24. It will then 
be withdrawn part- way to the right. During 
this same half revolution cam'follower 22' will 
make a short horizontal return movement to 
the left and then a similar movement to the right 
during which an I punching 2| from the maga 
zine I9’ is inserted in the core 24. During the 
next half revolution of the cam shaft ‘I the cam 
23 causes an I punching 2| from the magazine 
l3 to be inserted from right to left in the core 
and the cam 23’ causes an E punching 20 from 
the magazine l9’ to be inserted from left to right 
in the core 24. This completes one cycle of 
operation and this cycle is repeated until the 
core is stacked. to the proper height. 

It will be observed that in the above-described 
cycle of operation the cam followers 22 and 22’ 
move simultaneously to the left and then simul 
taneously to the right. However, that is not an 
essential feature of the operation and by merely 
rotating one of the cams 23 or 23’ ninety de 
grees on the cam shaft ‘I relative to the other 
cam the operation will be such that both follow 
ers 22 and 22' move inwardly simultaneously and 
then move outwardly simultaneously. In that 
case an E punching will be inserted from the 
right-hand side of the core simultaneously with 
the insertion of an I punching from the left 
hand side of the core and this will be followed in 
the next half cycle of operation by the simul 
taneous insertion of an E punching from the left 
hand side of the core and an I punching from 
the right-hand side of the core, thus completing 
the cycle of operation. 
As has already been noted, the I punchings are 

in the parts of the magazines which are nearest 
the center and in order to get the lowermost I 
punching in each magazine out of the way when 
it is necessary to slide an E punching into the 
core additional cams 26 and 26' operate on push 
rods or raising members 21 for the I punchings. 
The coil 25 is mounted in the machine in a 

sliding carriage 28 which is movable perpen 
dicular to the plane of the drawing for, among 
other things, facilitating insertion of the coil 25 
and the removal of the completed core and coil 
assembly. An electrical interlock for the circuit 
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4 
of the clutch I2 and brake I8 is provided in the 
form of a switchette 23 which through a suitable 
operating member’ 30 is closed only when the 
transversely movable carriage 28 is in its proper 
position. The machine is automatically stopped 
when the core 24 is stacked to the proper height 
by means of a limit switch in the form of a 
switchette 3| which is actuated by a rod 32 which 
is attached‘ to a yoke member 33 which during the 
operation of the machine rests on the top of the 
core 24 so that it is raised step by step as the 
height of the core builds up. The yoke 33 is 
shown raised in its releasing position by means 0! 
a cam 34 operated by a handle 35. These parts 
are journaled in a cross bar 35 attached to the 
brackets 8 and the cam 34 actuates a tie member 
31 which runs between the rod 32 and a comple 
mentary rod 32 which is not visible in Fig. 1. By 
means of the handle 35 the yoke 33 can be lifted 
out of the way so that the carriage 28 can be 
slid transversely for removing a completed core 
and coil assembly. 
Laminations of the core are held together by 

a spring clamp member 38 and this member 
also very materially co-operates with the oper 
ation of the machine in a manner to be described 
hereinafter. 
A completed core and coil assembly is shown 

in Fig. 2. I This ?gure clearly shows how the lami 
nation layers are reversed so that the joint be 
tween the E punchings 20 and the I punchings 
2| are staggered or overlapped. In Fig. 3 a coil 25 
is shown with one clamp 38 in place and ane 
other one outside of the coil window. Each 
clamp has a specially formed center section 33 
which is slightly wider than the width of the 
center leg of the E punchings. This is for the 
purpose of spreading the window of the coil 25 in 
case the latter is too small so that the center 
legs of the E punchings will readily pass through 
the coil window. At each end of the clamp 33 is 
a wider extension 40, one of which presses against 
an E punching and the other of which presses 
against an I punching so as to hold the two 
punchings in an outer layer of the core together. 
The core clamp 38 is notched at 4| in the corners 
between the parts 39 and 40 in order to prevent 
it from cutting into the insulation forming the 
coil window at the corners thereof. A central 
ridge 42 in each core clamp extends toward the 
center of the coil window and is engaged by the 
outer lamination layer and pressed outwardly, 
thus ?exing the clamp 38 so that its ends effec 
tively pivot about the sides of the coil window, 
thus forcing the wings or extensions 40 toward 
each other and toward the core so as to ?rmly 
clamp the E and I punchings in the outer layers 
of the core. This action is clearly shown in Fig. 4. 

In Fig. 5 the right-hand side of the machine 
has been shown with parts broken away and ex 
ploded. Thus, the magazine I9 has been raised 
from the table I so as to show the parts of the 
machine which are normally underneath it, 
while the complementary magazine I9’ is shown 
in its installed position. The transverse car 
riage 28 moves in a transverse slot 43 in the 
table |, it being provided with an operating 
handle 44 at each end and its motion at each 
end being limited by a stop screw 45. As shown, 
it is provided with lower side ridges 45 which 
slide in slots 47 so that any vertical movement is 
prevented. The carriage 28 is shown as having 
two coil receiving wells 48, the right-hand one of 
which is shown as containing the coil 25, and 
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two clamps 38 which are installed face to face in 
the same relative positions they have in Fig. 2, 3 
and 4 but they are pushed together and are at the 
top of the coil window as the coil has been pushed 
as far as it can into the right-hand well 48. Dur 
ing the operation of the machine an operator 
can place a secondcoil in the left-hand well 48 
while the machine is stacking a core in the coil 
23 so that as soon as the machine stops upon the 
completion of the core the handle 35 can be oper 
ated to raise the yoke 33 whereupon the carriage 
28 can be pushed to the right, the lever 35 oper 
ated to lower the yoke 33 and the machine re 
started and then the completed core and coil as 
sembly can be removed from the right-hand well 
and this operation repeated. ' 
The carriage 28 is also shown as being provided 

with indentations 49, only one of which is vis 
ible, which cooperate with‘ the plunger 30 for op 
erating the interlock switch 29 so that this switch 
will only be ‘closed when the carriage 28 is in one 
end position of its travel or the other one. 
In Fig. 5 the cam 34 has been rotated so as to 

lower the cross member 31 to its lowermost po 
sition so as to provide maximum space between 
an operating plunger 50 for the limit switchette 
3| and a weight 5| which slides 'between support 
ing plates 52. The vertical position of the weight 
is adjustable by meansof a set screw 53. In op 
eration a cross arm which carries the yoke 33 and 
which corresponds to the cross member 31 is at 
tached to the ends of the vertical rods 32 by means 
of studs 54 and cushioning springs 55. The ?at 
bottom surfaces 530i the yoke member 33 initially 
rest on ?at raised pads or gauging surfaces 51 
at each end of the wells 48 and as the E punch 
ings are fed into the core their outer legs move 
between the surfaces 56 and 51, thus raising the 
yoke 33. The yoke is held down relatively ?rmly 
by means of vweights 58 on the rods 32 and the 
coil 25 is always pressed down by means of a 
spring plate 59 in the yoke 33. When the core is 
completed the limit switch 3| will be raised until 
its operating projection 50 encounters the weight 
5| whereupon the switch 3| willopen. The rea 
son the weight Si is slidable is so as to allow the 
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‘are fed in at the same low level as the E punch 
ings the parts 84 are'yieldably mounted in the 
vertical direction. The details of one of the parts 
84 are shown in Fig. 6. It will be observed that 
the part 84 has a shank which extends through a 
bore in the carriage 28. This part is urged up 
wardly by a spring 85 and the upward movement ._ . 
is limited by a nut 86. The downward movement 
of the part 64 is limited by an adjustable set screw 
81 in a cross member 68 which runs transversely 
underneath the table I. _ 
Referring now to Fig. 7 which‘ shows the prin 

cipal operating parts or the right-hand half of 
- the machine at the top of the table I in enlarged 
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form, an E punching 20 is shown in contact with 
the ends of the pushers 62 in position for being ‘ 
moved toward the coil 25 and into its window be 
tween the two clamps 38. This single punching 
20 is shown directly below a stack of punchings 23 
and this stack is directly below a space 63 in the 
magazine l9. This space has outside dimensions 
corresponding to those of the punchings 20 and 
has two rectangular members 10 extending ver 
tically within it, which members ?t into the spaces 
between the center and the two outer legs of the E 
punchings; The edges ll of the members ‘I3 are 
gauging edges for the E’s; that is to say, they hold 
back all of the E’s in the magazine except the low 
ermost one which can drop down below the gaug 
ing edges ‘ll far enough so that it‘ can be pushed 
toward the well 25 by the pushers 62. 
Next to the stack of E punchings 20 is a stack 

of I punchings 2| which is vertically below a rec 
tangular slot 12 in the bottom of the magazine 

' l9. This slot is the bottom opening of the por 
tion of the magazine I!) which contains the I 
punchings 2|. The square edged portions 13 on 
the side of the slot 12 toward the coil 25 are gaug 
ing edges for the I’s and serve the same purpose 
for the PS that the edges ‘II on the members 10 do 
for the E’s. 
For preventing jamming of the E’s in case one 

or more of their legs should be warped upwardly, 
4 the portions of the edge of the I slot 12 which are 

cam 35 to raise the yoke up off the completed core ' 
and coil sufficientlyv to allow the carriage 28 to 
be moved transversely for bringing a new coil into 
position and for allowing removal of the ?nished 
core and coil assembly. - 

The follower 22 of the cam 23 terminates in a 
head portion 60 which is ?rmly fastened to a 
pusher member Bl having divided pusher ?ngers‘ 
62. The assembly ‘BI is con?ned by guides 63 so 
that it can only slide back and forth in a straight 
line. The ends of the pusher ?ngers 62 are what 
push the laminations into the core. Their top 
end edges are slightly rounded to prevent picking 
up two punchings in case the latter are under size 
as of thickness or are bowed. 
For accurately positioning the coil window in 

the machine each side of each of the wells 48 is 
provided with two projecting members 64. The 
facing or inner vertical sides of these members 
engage the sides of the extensions 40 of the core 
clamps 38 and thus accurately orient the core 
window in the machine. Another function of the 
parts 64 is to raise the PS into the plane of the 
last inserted E’s during the automatic stacking 
operation. It is therefore necessary that their 
top surfaces should be normally flush with top 
surfaces of the pads 51. The top surfaces of parts 
64 are therefore gauging surfaces for the 1's. In 
order to absorb the shock when the I punchings 
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encountered by the ends of the legs of the E’s are 
chamfered or beveled at the three places desig 
nated by the numeral 14. 
In order that the E-shaped punchings may get 

past the stack of I-shaped punchings the latter 
rest on inwardly extending surfaces on vertically 
movable rods 15 which pass through the table I 
and which are actuated by the cam 26 through 
the cam follower assembly 21 which is shown in ' 
Figs. 1 and 5. The members 15 are provided with 
notches ‘I6 through which the E punchings slide 
and, as shown in Fig. 7, the members 15 are raised 
to their top position so that the bottom of the 
slots 16 are flush with the surfaces in the table I, 
on which the outer leg-s of the E punchings 2.0 
slide. These surfaces which are shown at 1‘! are 
machined deeper than the top surface of the table 
I by two or three times the thickness of a single 
punching. The center of the yoke of the lower 

_ most E punching 20 rests on a ?xed surface 18. 

70 

75 

For tilting upwardly the back of the E punch 
ings preparatory to inserting them in the core a 
pivotally mounted spring biased detent member 
13 is provided in the ?xed central member 18 
which is between the pusher members 52. The 
details of the part 19 will be described further 
in connection with Figs. 8 and 9. This tilting of 
the E punchings is also'permitted by the deeper 
machining or milling out of the surfaces 17 at 
their inner ends and surface 11', that is to say, 
at the ends nearest the carriage 28. 
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The front or leg ends of the E punchings are 
tilted downwardly as they are slid into the core 
by three chamfered projections 88 on a pivotally 
mounted U-shaped member 8|. The complemen 
tary part 8|’ for the left-hand magazine assem 
bly shows the shape of this member when viewed 
in the opposite direction and the arms of the U 
are indicated at 82’ as being pivoted to a ?xed 
block 83' by pins 84'. The yoke part of the mem 
ber 8|’ is urged ‘downwardly by the end of a spring 
clip 85’ which is fastened in the block 83'. 
The core as it is built up is kept from moving 

back and forth under the impact of the successive 
insertion of punchings from opposite directions 
by means of hold-back dogs 88, the complemen 
tary ones of which on the left-hand side are des 
ignated by 86'. Each punching as it is inserted 
in the core can slide under the bottom of the 
hold-back dogs as they are vertically slidable in 
slots in supporting blocks 81' and are urged down 
wardly by springs 88'. 

Fig. 8 is an enlarged vertical section through 
the table top | on the line 8-—8 of Fig. 5 and 
shows the parts in essentially the same relative 
positions which they occupy in Figs. 1, 5 and ‘7. 
For insuring that the back or yoke side of the 

lowermost E punching will be engaged by the 
ends of the pushers 62 the front of the stack of 
E punchings 28 is raised by a spring-biased de 
tent 89 which is set into central ?xed member 18. 
This tilts the entire stack of E punchings slightly 
upward at the front so as to be sure that the back 
edge is down. Detent 89 could obviously also be 
cam operative if desired. 
The detailed mechanical operation of the ma 

chine can best be understood by reference to Figs. 
8, 9 and 10. In Fig. 8 the pushers 82 and 82' 
have not quite completed their movement to the 
right. The pusher 62’ is ?nishing the insertion 
of an E punching 28 into the core immediately 
above the bottom clamp 38. The raising rod ‘I5’ 
for the left-hand stack of I punchings has moved 
down but the bottommost I punching 2| and E 
punching 28 in the left-hand magazine l9’ rest 
on the top surfaces of the pushers 62' and there 
fore cannot fall any further. The movement of 
the pushers 62' and B2 to the right will continue 
until the punching 28 has been pushed all the 
way into the core so that its end butts up against 
the side of the I punching 2|. which is already in 
place in the same layer. The spring bracket 85’ 
allows the part 8|’ to move upwardly out of the 
way of the pusher 62' so that its stroke can be 
completed. It will be noted that in the closing 
stages of the insertion of the E punching 28 it is 
tilted up at the front and down at the back by 
means of the member 8|’ so that the front edges 
of the outer legs of the E punching will ride up 
over the chamfered edges of the gauging surfaces 
51 which are shown most clearly in Fig. ‘7. It is 
the vertical distance between the surfaces 51 and 
the surfaces 56 on the member 33 which is the 
measure of the Stack height of the core and 
eventually causes automatic stopping of the ma 
chine by the operation of the limit switch 3|. 

It will be observed in Fig. 8 that the lowermost 
I punching 2| in the core is being held up by the 
members 64 so that there is a gap between the 
clamping extension 48 on the bottom core clamp 
38 and the lowermost I punching 2| and it is into 
this space that the next E punching will be pushed 
from right to left by the pusher 62. 
The forcing of the lowermost E punching 28 

into the core by the pusher 62’ tends to move the 
entire core from left to right and this movement 
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is effectively prevented and the right-hand edges 
of the punchings are smoothly aligned by means 
of the hold-back dogs 88. 
In Fig. 9 the cycle has progressed until the 

pushers 62 have moved sufficiently to the left so 
that they are Just about to insert an E punching 
28 into the core from right to left. The gauging 
edges ‘II which are shown inFig. 7 have pre 
vented all but the lowermost punching 20 in the 
magazine I9 from being picked up by the pushers 
62. In the position shown in Fig. 9 the front 
edge of the E punching 28 is tilted downwardly 
by the member 8| and the hold-back dogs 88 and 
the back of the punching 28 is raised by the 
spring-biased detent members 18. This is for the 
purpose of insuring that the ends of the legs of 
the E punchings will not catch on the lower right 
hand corner of the core stack and any of the legs 
which tend to be warped upwardly will be bent 
down by the de?ecting surfaces 80 on the mem 
ber 8|. The ends of the legs of the E punching 
20 strike the outwardly ?ared tips 88 of the clamp 
38 and are thus deflected upwardly toward the 
core stack. The punching 28 continues on from 
right to left with the same general amount of tilt 
until the ends of the legs strike the crinkle II 
in the core clamp 38. This crinkle is slightly in 
toward the center from the butt joint between 
the E’s and PS. 
The purpose of continuing to push the punch 

ing 20 in on the angle shown in Fig. 9 is to pre 
vent the ends of its legs from catching on the 
ends of the legs of the E punching in the layer 
above in case there is any downward warpage of 
those legs. This is illustrated in Fig. 10 where 
one of the legs of the E punching 28 in the layer 
above projects downward slightly at 92. By 
means of the tilt of the right-hand punching 2| 
and the position of the crinkle 9| it will be seen 
that the ends of the legs of the right-hand punch 
ing 28 can readily slide under the joint between 
the punchings in the layer immediately above. 
From then on as the punching 20 is fed into the 
core the clamp 38 levels it off so that it eventually 
is pushed all the way into the core in a manner 
illustrated by the left-hand half of Fig. 8. 
As the machine continues to operate, the left 

hand pusher 62 will move part way to the left 
so as to permit an I punching 2| to drop down 
but it does not move far enough to the left to 
permit an E punching 20 to drop down before 
the motion of the pusher 62 is reversed. In this 
manner an I punching is picked up and it is forced 
into the core in very much the same manner as 
the E punching except that as it does not have 
to slide under the joints between the punchings 
in the layer above it, it is not necessary to have 
it tilted in the same manner that the E punch 
ings were tilted. The front edge of the I punch 
ing strikes the chamfered surfaces of the member 
64 and thus is raised upwardly suiliciently to 
allow the next E punching from that side of the 
machine to be inserted under it. 

It might be supposed that by extending the 
gauging surfaces 51 to the right and left an 
amount equal to the depth of the members 64 
the latter could be dispensed with because then 
the ends of the I punchings would be raised on 
the surfaces 51. However, that cannot be done 
because the ends of the surfaces 51 would then 
prevent the downward tilting of the E punchings 
20 so as to obtain the action illustrated in Fig. 10. 

It will be observed from Figs. 5, 7, 8 and 9 that 
the core is stacked downwardly from top to bot 
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tom; that is to say, the ilrst laminations are 
inserted between the two clamps 38 which are 
in contact with each other at the top of the coil 
window and the latter is pressed all the way 
down into the well 48 of the transverse carriage 
28 andlas each successive layer is inserted the 
coil rises up out of the well 48. However this is 
not essential. For example the clamps 38 and 
coil 25 could be in the positions shown in Fig. 8 
at the start of the stacking operation, it being 
understood that then no punchings would be 
between the clamps. As the punchings are fed 
in the core stack would build up from the middle 
to the top until the ?rst layer came in contact 
with the top clamp 38. The action would then 
continue as already described. Of course the 
stacking could also start at the bottom of the 
coil window if the coil were raised all the, way 
up at the start. 
The only purpose of the top clamp 38 is to 

hold the top I punching in place and therefore 
it can be omitted when the top layer has only 
one punching, such as an E punching. The ends 
40 of the clamps 38 may also be extended beyond 
the core if desired and those extensions used for 
attaching‘the core to some other apparatus, such 
as another core. 
A suitable electric circuit for the machine is 

illustrated in Fig. 11. As shown, the motor 9 
may be connected to any suitable supply circuit 
83 by means of a main power switch 94. The 
starting of the machine is controlled by either 
of two parallel connected push buttons 95 which 
may be located on opposite sides of the machine 
near the handles 44 for the transverse carriage 
28. However, the machine must be in proper 
condition for starting. One condition is that 
the transverse carriage 28 be in one extreme 
position or the other and, as shown, the carriage 
28 has depressions its which co-operate with'a 
plunger so for actuating an interlock switch 29 
so that the latter will only be closed when the 
carriage 23 is in one extreme position or the 
other and this switch will be opened at all other 
times. 
Another condition is that the limit switch 3i 

be closed indicating that the machine does not 
contain a completed core into which additional 
punchings could not be forced. However, as the 
rod 32 carrying the limit switch 3i is raised up 
wardly each time the ?rst punching of a layer 
is inserted in the core regardless of whether this 
is an E punching or an I punching the limit 
switch 3i will operate to stop the machine before 
the last layer is completed by the insertion oi 
the second punching in that layer. In order to 
prevent such premature stopping of the machine 
an auxiliary switch to is connected electrically 
in parallel with the limit switch 3i and is oper 
ated by a cam QT! on the cam shaft ‘l. The switch 

only opens when the cams reach the position 
shown in Fig. l or a position representing one 
half a revolution therefrom as only in those two 
positions of the cams will a lamination layer 
have just been completed. - 

A relay 38 is interposed between the main con» 
trol. circuit of the push buttons 935 and the circuits 
for the solenoids i3 and ll’. This relay has an 
operating coil 99 which is connected in a circuit 
from the left-hand side of the supply circuit 93 
through either push button 95, through the inter 
lock switch 29 and either limit switch 3! or aux~ 
iliary 96 and back to the other side of the main 
supply circuit through a conductor 100. The 
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relay 98 has a pair of normally open seal-in con 
tacts llll which are connected in parallel with 
the push buttons 95 so that as soon as the relay 
38 picks up, it seals itself in so that it is unneces 
sary to continue actuation of the push buttons 
35 in order that the machine will continue to 
operate. The relay 98 has another set of nor 
mally open contacts I02 which serve to connect 
the brake releasing solenoid l1 directly across 
the supply circuit and this relay has a third nor 
mally open set of contacts I03 which serve to 
connect the clutch actuating solenoid I3 directly 
across the supply circuit. In this manner as soon 
as the relay 98 picks up the brake I6 is released 
and the clutch I2 is engaged, thus starting the 
machine and it will continue to operate until 
limit switch 31 and auxiliary switch 36 are open, 
switch 35 determining which is the last layer 
which will be inserted in a core and switch 96 
continuing the operation until that layer is com 
pleted. ’ . 

As soon as both switches 3i and 96 open the 
relay to drops out, thus immediately applying 
the brake it and stopping the cam shaft. At the 
same time, of course, the clutch I2 is released 
so that no power is applied to the cam shaft from 
the motor 9 but the clutch is so constructed that 
it will slip if the mechanism should jam‘ during 
the stacking of a core. 
The machine may also be stopped at any time 

merely by rotating the handle 35 so as to cause 
the cam 34 to raise the rods 32 and open the 
limit switch 3i‘. 
While an automatic control for the machine 

has been illustrated in Fig. 11, it will of course be 
obvious that the cam shaft ‘i can also be turned 
by hand in any simple manner such as by pro" 
viding it with a crank. 
While there have been shown and described 

particular embodiments of this invention, it will 
be obvious to those skilled in the art that various 
changes and modi?cations can be made therein 
without departing from the invention and, there 
fore, it is aimed in the appended claims to cover 
all such changes and modi?cations as fall within 
the true spirit and scope of the invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In an automatic corestaclring machine, a 

main supporting frame having a generally ?at 
normally horizontal top plate, an assembly stan 
tion near the center of said top plate, a pair of 
in-line slots in said plate on opposite sides oi’ 
said assembly station, a rotary cam shaft mount~ 
ed beneath said plate in vertical alignment with 
said slots, means for driving‘said cam shaft, a 
pair of reciprocatory lamination pushers slidably 
mounted on said top plate respectively above said 
slots, said pushers having elongated ?at top sur 
faces parallel to said plate and having relatively 
sharp edges at their ends nearest said assembly 
station, a pair of scroll cams on said cam shaft 
respectively below said slots, cam followers em 
tending respectively through said slots for inter 
connecting each cam with the pusher above it, 
said cams having such a con?guration so that 

- for each revolution thereof their associated push 
" ers go through a cycle which starting with a posi 

75 

tion nearest the assembly station comprises a 
short return stroke away from said assembly 
station followed by an equally short pushing 
stroke toward said station followed in turn by 
a long return stroke away from said assembly 
station and ending with an equally long pushing 
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stroke toward said assembly station, a pair of 
dual magazines for core lamination punchings 
mounted vertically on said top plate respectively 
above said pushers, each magazine including a 
space for a stack of I-shape punchings and an 
other space for a. stack of E-shape punchings, 
the bottom of each space for a stack of I-shape 
punchings being in vertical alignment with the 
end of the short return stroke of the pusher be 
neath it and the bottom of each space for a stack 
of E punchings being in vertical alignment with 
the end of the long stroke of the pusher which is 
beneath it, vertically movable rods extending 
through said top plate into the spaces for said 
stack of I punchings, and means including addi 
tional cams on said cam shaft for actuating said 
rods upwardly during the long pushing strokes 
of said pushers. 

2. In a machine for automatically stacking a 
core in a conductive winding having a window, a 
base member, a magazine for a group of core 
punchings of one shape mounted on said base 
member, a second magazine for a group of core 
punchings of a different shape mounted on said 
base member, automatic means for stacking said ' 
punchings into a core at an assembly station, said 
means including apparatus for automatically 
sliding said punchings into said core from the 
same side thereof, a ?xed stack height gauging 
surface contiguous to said assembly station for 
engaging only the punchings of one shape as they 
are ?rst inserted into said core, and a second 
gauging surface contiguous to said assembly sta 
tion for engaging the punchings of the other 
shape as they are ?rst inserted into the core, one 
of said gauging surfaces being resiliently mount 
ed.~ 

3. In an automatic core stacking machine, a 
base, a magazine for a group of core punchings 
of one shape mounted on said base, a second 
magazine for a group of core punchings of a dif 
ferent shape mounted on said base, means mount 
ed on said base for automatically stacking said 
punchings into a core, said means including ap 
paratus for automatically sliding said punchings 
into said core from the same side thereof, and 
additional means actuated by said apparatus for 
alternately raising and lowering the group of 
punchings of one shape so as to permit the alter 
nate sliding of punchings of the other shape un 
der the group of punchings of said one shape 
when it is raised. 

4. In an automatic core stacking machine, a 
base, an assembly station on said base, a pair of 
magazines for differently shaped lamination 
punchings mounted on said base on opposite 
sides of said assembly station, means including a 
rotatable member for successively inserting 
punchings from said magazines into a core at said 
assembly station, a driving motor on said base, 
a clutch for connecting said motor to said rotat 
able member, a brake for stopping said rotata 
ble ,member, means including a manually con 
trolled start mechanism for releasing said brake 
and engaging said clutch, an interlock mecha 
nism for effectively incapacitating said start 
mechanism unless said rotatable member is in 
condition for operation, means including a limit 
switch for applying said brake and releasing said 
clutch when said core has been stacked to a pre 
determined height, an auxiliary mechanism for 
effectively incapacitating said limit switch until 
said machine completes the last lamination layer 
of said core. 

10 

15 

40 

60 

75 

12 
5. In an automatic core stacking machine, a 

base, an assembly station on said base, a pair of 
magazines for differently shaped lamination 
punchings mounted on said base on different 
sides of said assembly station, means including a 
rotatable member for successively inserting 
punchings from said magazines into av core at 
said assembly station, a driving motor mounted 
on said base, a spring release electromagnetically 
engaged clutch for interconnecting said rotatable 
member and motor, a spring applied electromag 
netically released brake for said rotatable mem 
ber, a relay having an actuating coil and a plu 
rality of normally open contacts, means for con 
necting certain of said contacts to said clutch and 
brake so that when said contacts are closed and 
said clutch is electromagnetically engaged and 
said brake is electromagnetically released, an 
energizing circuit for said actuating coil includ 
ing a pair of manually operable push button start 
switches connected in parallel, an interlock switch 
in said circuit in series with said start switches, 
means for closing said interlock switch only when 
said rotatable member is in the proper operating 
position, a normallv closed limit switch in said 
circuit in series with said interlock switch, means 
for opening said limit switch when said machine 
has stacked a core to a predetermined height, 
an auxiliary switch in parallel with said limit 
switch, and means for opening said auxiliary 
switch only when all punchings comprising a 
lamination layer of said core are in place, and 
other of said normally open contacts being con 
nected in parallel with said starting switches so 
as to act as seal-in contacts for said relay. 

6. The method of stacking a core of inter 
leaved E- and I-shaped punchings in the win 
dow of a conductive winding which comprises, 
providing a plurality of I-shaped punchings and 
a plurality of E-shaped punchings each of the 
latter of which has a‘ central leg for insertion in 
said window, inserting in said window a pair of 
similar corrugated punching holders which are 
slightly wider than said central leg of said 
E-shaped punchings, inserting said central legs 
in said window alternately one punching at a time 
from opposite sides of said window between said 
punching holders whereby at least one of the 
latter is pushed step by step across said window 
ahead of the build-up of the core, and alternately 
inserting said I-shaped punchings in said core 
across the ends of the legs of said E-shaped 
punchings, said corrugated punching holders 
having an extended portion for engaging respec 
tively the outermost of said I-shaped punchings. 

7. In an automatic core stacking machine, a 
base, a reciprocatory pusher mounted on said 
base, a rotary cam shaft mounted on said base, 
driving means for said cam shaft, a cam on said 
shaft, means interconnecting said cam and said 
pusher for driving said pusher in a cycle which 
comprises a long pushing stroke and a short re 
turn stroke, a short pushing stroke and a long 
return stroke, a magazine for one kind of core 
punchings located above said pusher at the end 
of its long return stroke, a magazine for a differ 
ent kind of core punching located above said 
pusher at the end of its short return stroke, said 
pusher on its long pushing stroke engaging a 
bottom lamination punching of one kind and 
said pusher on its short pushing stroke engaging 
a bottom lamination punching of another kind, 
a second cam on said cam shaft, and means 0p 
erated by said second cam for raising the punch 
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lugs 1n the lastqnentioned magazine during the 
long pushing stroke of said pusher. ' 
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