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United States Patent Office 2,842,838 
Patiented July 15, 1958 

2.342,338 
APPA?A?JS E@? AP?*?WiN@ ?A??NA??8 

John M. Macchione, Park Ridge, ESä. 
}v?g ºf ????gcom 8era No. 484,5, ???? 

355, Waicin is a coiiaii Rationa of appË?ca:Éic: Se 
116.935, September 21 1949 T)g ???. 
24, 1955, Seria 3 No. 542274 

35 Clairs, (CE. 29-293) 

This invention relates to apparatus for applying lami 
nations and is a division of my pending application Seria 
No. 484,051, filed January 25, 1955, which in turn is a 
continuation of my application Serial No. 116,935, filed 
September 21, 1949, now abandoned. 

This invention relates to improvements in apparatus fo 
apºjiying aminations, Such as the conventionai iš aid 
shaped plates or laminae in interleaved reiation to or 
upon a coil in the building or assembling of magnetic 
CoreS for transformers, chokes or other electricai devices 
requiring a laminated core. 

an not aware of apparatus capable of simultaneously 
3; Epying both the E and the piates to a coii but ann 
aware of apparatus devised for the application of the is 
plates alone to the coil, the I plates being applied be 
Eween the E plates of the partly finished coil as a hand 
operation and which, of course, increased the cost of 
Such cores, 

Sheet iron plates or rolled strips from which such 
plates are made are not uniform in thickness as they conne . 
from the mill. This is true between plates or strips in 
the same lot and between different parts of the same strip. 
For instance, in making plates from sheet iron giates or 
Strips .019' thick, the latter may vary a few thousandths 
of an inch either way. 

Apparatus or machines heretofore devised for inter 
leaving a stack of E plates upon a coii have not grover 
entirely satisfactory in operation with Such plates, espe 
cially when they are of nonuniform thickness because 
they stick and jam to such an extent as to require service 
for freeing them for a new start and, therefore, they 
are not well received in the industry. 

It is known that the most efficient coil, having the 
least energy leakage, is produced by interleaving in 
dividual plates in alternation in and to a coil. However, 
in many instances, efficiency in the finished coil is sacri 

2 
plates which are over or under a predetermined thickness 
or not perfectly fiat. 
Another object of the invention is to provide apparatus 

of this kind which operates to simultaneously interleave 
both E shaped and I-shaped core plates, thus avoiding 
the necessity of applying the I-shaped core plates as a 
hand operation. 

Also, it is an object of the invention to provide an 
apparatus of this kind, wherein the core plates are applied 
to the coil one after and under the other in successive 
alternations from opposite open ends of the coil, whereby 
the coil and assembled plates move upwardly as a unit 
until the last core plate is applied in place. 
Again, it is an object of the invention to provide 

apparatus of this kind, which may be operated to inter 
leave E and I plates jointly with respect to the coil or . 
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ficed for speed in production by interleaving more than 
gyne individual plate at a time, as for exampie two super 
posed piates and even as many as three of Such Super 
posed plates at a time. 
as aminating or interleaving “double” or “tripe' with 
E piates. The I plates are thereafter inserted “double' 
or "triple” as the case may be and this is generally done 
by hand. 
Core plates laminated in the fashion mentioned, i. e. 

'double' or “triple,” can be laminated or interieaved 
With greater Speed, but with a sacrifice in efficiency. 
However, due to the nonunifornity of thickness in E 
plates for reasons before mentioned, it is indeed difficult, 
if not impossible, to obtain uniformity in the finished 
-coils either in structure, appearance or operating effi 
ciency. 

One of the objects of the present invention is to provide 
an apparatus for laminating core plates in an interleaved 
relation upon a coil and which apparatus is of a simple, 
strong, and rigid construction, fast and accurate in opera 
tion, and which will not be jammed and stopped by core 

This is termed in the industry 
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to interleave E plates alone, either individually or in 
“doubles' and "triples.” 

Furthermore, it is an object of the invention to pro 
vide apparatus of this kind that includes means for alter 
nately removing plates from magazine stacks and to posi 
tion them upon a coil, which means, though reciprocating 
in character, is so constructed as to afford a uniform slow 
down to its minimum speed at each end of its stroke, 
when simultaneously selecting a plate from one stack, 
and inserting another plate into the coil, and a uniform 
acceleration to its maximum speed between the ends of 
the stroke. 
Another object of the invention is to provide appara 

tus of this kind wherein each plate, as it is removed from 
its stack, is moved in stages toward the coil, that is from 
a stack to a position between the stack and the coil, 
and then from said position into the coil, thereby afford 
ing a better handling of the plates and a more even move 
ment thereof. 

Also, it is an object of the invention to provide appara 
tus of this kind which can carry out the improved method 
with accuracy and speed. 
The above mentioned objects of the invention, as well 

as others, together with the advantages thereof, will more 
fully appear as the specification proceeds. 

In the drawings: 
Figure 1 is a top plan view of apparatus for applying 

aminations or core plates to a transformer coil embody- . 
ing the preferred form of the invention. 

Fig. 2 is a longitudinal vertical sectional view through 
the apparatus shown in Fig. 1 as taken on the line 2-2 
thereof. f 

Fig. 3 is a perspective view of a pair of standard co 
acting E and I-shaped core plates or laminae, in the rela 
tive position they occupy in connection with the coil of a 
transformer or the like, on a scale enlarged of that 
wherein they appear in Figs. 1 and 2. 

Fig. 4 is a view partly in elevation and partly in hori 
Zontal section, on an enlarged scale, of those parts of 
the apparatus at the right hand end of Fig. 1. 

Fig. 5 is a view on an enlarged scale of those parts 
of the apparatus appearing at the right hand end of 
Fig. 2. 

Figs. 6, 7, and 8 are transverse vertical sectional views 
through parts of the apparatus as taken on the lines 
6-6, 7-7 and 8-8, respectively, and on the scale of 
Fig. 5. 

Fig. 9 is another transverse vertical sectional view 
through a part of the apparatus as taken on the line 9-9 
of Fig. 2, on the scale of Figs. 6, 7 and 8, respectively, 
with the crank arm moved through an angle of 90° be 
yond the position appearing in said Fig. 2. 

Fig. 10 is a view of parts at the right hand end of Fig. 
5, showing said parts when adjusted to select or pick a 
group of three plates from the magazine for simultaneous 
assembly upon the coil. 
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Fig. 11 is a perspective view of a certain gate member 
associated with the plate magazine at each end of the 
apparatus. 

Referring now in detail to that embodiment of the in 
vention illustrated in the accompanying drawings, 15 and 
E6 indicate respectively the two upright clongated side 
frame members, each provided at the bottom with feet 
7-7 that are attached to a baseplate 18 which appears 

only in Fig. 2. 
In the inner face of each side frame is a longitudinal 

groove i9 in which the lateral margins of a reciprocatiig 
plate 29 have sliding guided engagement. A suitable dis 
tance above each groove, each side frame is formed to 
provide an upwardly facing rail 21. At the central part 
of each rail 25 is a longitudinal rail portion 22 vihich 
is disposed at an elevation above the associated rail 2i. 
and at its ends joins the same by short inclined surfaces 
23 which best appear in Fig. 5 in dotted lines. This 
elevated rail portion has a length somewhat less than the 
axial length of the coil 24 to which the core "lates are 
to be applied in the direction of the length of the opening 
25 through the coil and which will be mentioned in more 
detail later on. 
The plate 26 is provided at each end with a platform 

3G and between said platforms is an opening 3i of a 
length somewhat greater than either platform 3. 

This plate has a reciprocating stroke in the operation 
of the machine and in this instance reciprocating motion 
is imparted thereto by means of the following construc 
tion. Fixed to the underside of the left hand platfornia, 
as viewed in Fig. 2, is a bar-like connecting rod 35 which 
extends longitudinally from said platform. This rod, 
which is positioned substantially centrally between the 
frames 15 and 26, carries a cross head 36 at its outer end 
and in that face thereof facing the frame member 6 is 
a vertical groove 37. On that face of the associated end 
of the rod 35 facing the frame member 5 is a longitudina 
rib 38 which has sliding guided engagement in a longitu 
dinal groove 39 in the inner face of a boss 49 projecting 
inwardly from said frame member i5. On the inner face 
of the associated end of the frame member 6 is a boSS 
41 and journalled in this boss is a transversely extending 
shaft 42. A crank arm 43 is fixed to the inner end of said 
shaft and the free end thereof has a roller 44 journaled 
thereon which is operatively engaged in the groove 37 in 
the cross head 36. On the outer end of the shaft 42 is 
fixed a pulley 45 (see Fig. 2) which may be driven in 
any suitable manner by a motor (not shown) and prefer 
ably disposed on the base 8. 
The movement of the plate 23 is equivalent to the throw 

of the crank 43. The mechanism mentioned is of the 
"Dutch yoke' type and it provides a uniform movement 
for said plate so that it decelerates evenly at each end 
of each stroke and accelerates evenly at the beginning 
of each new stroke, and attains its maximum acceleration 
midway between the ends of each stroke, the plate passing 
through zero motion in each reversal of its stroke. The 
crank arms 43 and associated parts are enclosed in a suit 
able casing 4-3, as best appears in Figs. 1 and 2. 

in Fig. 3 is illustrated a pair of coacting sheet iron core 
plates 50 and 5, respectively, which may be simultaneous 
ly applied to the coil 24 in the operation of the apparatus. 
The plate 53 is shaped like a conventional bicck-type 
capital letter E and the plate 51 is shaped iike a conven 
tional block-type capital letter I, and because of which 
said plates are known as E and I plates, respectively. 
The E plate comprises a stem 58a and end and interiaedi 
ate strips 3{b, 34 is and 53c, respectively, the latter strips 
being of ?he same length and which is the length or depth 
of the coil 24 through its opening 25. The E plate is cf 
such length as to approximate the distance between the 
side frames 15 and E 6 above the rails 21. The I plate is 
the same length as the E plate and it has the same width 
as the stem Sift of the E plate. Thus the plates 562 and 51. 
are designed to engage and be slid along the rails 2i and 
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will not skew into a binding position when so slid along 
said rails. 

Spaced longitudinally an equal distance from each open 
end of the coil 24, when it is in its operative position with 
in the apparatus, are duplex magazines 55 and 56 respec 
tively. As the structure of each magazine is the same, a 
description of one will suffice for both. Each magazine 
includes upright side plates 57, the bottom end of which is 
so fixed to an associated side frame 15 and 16 that the 
inner faces thereof are spaced apart a distance equal to 
the length of the stem cf the E plates as well as of the 

plates. The inner face of each plate 57 is flush with 
the inner face of each side frame 15-16 above the rails 
2-2 thereof. 

G; the inside of each plate 57 there is secured an inter 
mediate upright guide bar 53 which is capable of a limited 
vetical adjustment thereon. In this respect each guide 
bar 53 has short vertical slots 59 therein and through 
which screws G8 extend from outside the plate for a 
threaded engagement in holes provided therefor in the 
guide bar. Spaced in each direction from said intermedi 
ate guide bar are parallel guide bars 65 and 66 re 
spectively. The bar 66 is spaced from the bar 53 a dis 
tance approximately the length of the parts 50b and 50c 
of the 2 plates 52 and the bar 65 is spaced fren said bar 
58 a distance equal to the width of the plates 51. The 
bars 63 receive screws Sa that extend through slots 59a 
in the plate 57 (see Fig. 5) from the outside thereof in 
the manner mentioned in connection with the bars 53. 
Thus the bars 53 and 65 may be vertically adjusted on the 
side plates 57, to provide that space on opening between 
their bottom ends and the associated rails 25, which will 
permit the feeding of either one, two or three of the E 
and plates at a time from each duplex magazine before 
mentioned. 
The plates 57 in connection with the bars 58 and 65 

and 65, respectively, define upright chainnels 33 and 65, 
respectively, as best appears in Fig. 2, each to receive 
the ends of the E and plates arranged in a stacked rela 
tion. When said plates are so stacked in the magazine, 
the outer edges of the stems 50a of the FE plates engage 
the bars 66 at opposite sides of apparatus. 
On the inner face of the bottom end of each guide bar 

58 of each magazine, is a vertical groove 70 in which 
engages, with a sliding fit, the ends of the upright body 
72 of a gate that appears in perspective in Fig. 11. At 
each end of the body is a right angled extension 73 and 
the corner where said extension 73 joins the body is 
rounded, as best appears in Fig. 10. Each extension is 
as wide as the channels 69 of the associated magazine and 
in which said extensions have sliding bearing, so as to 
have a limited floating movement due to the engagement 
of the ends of the body '72 in the grooves 70. 
On each end platform 30 of the reciprocating plate 20 

is mounted both the I plate selector or picker member 
and the E plate selector or picker member, as well as the 
lifter members for said plates, as will soon appear. 

These members are each indicated as a whole by the 
numerals 75, 76, 77 and 78 respectively. The members 
75 and 76 are of a transverse channel cross section and 
the member 75 includes a base 79 and upright longitudi. 
nal flanges 89 that are spaced apart laterally to line up 
centrally with the longitudinal spaces in the E plates be 
tween the strips 59b, 50c thereof. The inner end 81 
of the flanges 39 of each member 75 constitutes the edge 
whereby both the E and I plates are fed from their inter 
mediate position to the assembled position in the core. 
The outer end of the top edge of said flange has a recess 
82 of a length approximating the width of the plates 
therein to receive I plates as the plate 20 moves toward 
the left from its position in Fig. 5, and under the asso 
ciated stack of plates 51. The member 76 has upright 
side flanges 83 and the inner or front edges thereof ex 
tend above the rear end of the flanges 80 of the member 
78 and defines an I plate selector point 84 that termi 
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nates above surface 82 of the member 75. The rear edges 
85 of the flanges 83 are curved downwardly and out 
wardly to the rear end of the base flange and this surface 
provides lifting surfaces for the plates on the back stroke 
of the plate. The flanges 83 of member 76 are in line 
with the flanges 80 of member 75. 
The members 77 and 78 each include a base 86 and 87, 

respectively, and upright laterally spaced side flanges 88 
and 89. These flanges are spaced closer together than 
the flanges 80 and 83, as best appears in Fig. 4. The in 
ner edge of the flanges 89 project above the outer edge of 
the flanges 88 and forms E plate selector or picker points 
90. The top edge 91 of the flanges 89 curve downwardly 
toward the rear and constitute the edges which lift the E 
plates on the back stroke of the plate 20. That is, toward 
the associated magazine. The top edges 92 of the flanges 
88 are curved downwardly and forwardly and the rear 
edge of this surface is disposed in a plane above the rail 
surfaces 21 a distance corresponding to the thickness of 
an E plate. Thus, after the plate 20 has completed its 
stroke to the right, as in Fig. 5, the rear margin of the 
stem of the bottom most E plate in the associated maga 
zine, engages upon the rear end of the surfaces 92 of the 
flanges 88 and as the front end of said plates engage on 
the rail surfaces 25 the whole stack is tilted downwardly 
and forwardly and the rear edge of the stem of the bottom 
most E plate is engaged by the picker points 90 of the 
flanges 89. 

All of the members 75, 76, 77 and 78 in each set are 
secured to the associated platform 30 of the plate 20 
by means of screws 93 which best appear in dotted lines 
in Fig. 5. Assume now that it is desired to apply triple 
E and I plates to the coil 24 for each movement of the 
plate 28. The screws 93 for the members 76 and 73 are 
loosened and two shims S-S are disposed between the 
bases of these members and the associated platform 30 
and the screws 93 are again tightened up. These shims 
are pieces of stock, the same as that of the E and I plates 
and have holes therein for the passage of said screws. 
Said shims best appear in Fig. 10 and it will be noted 
therefrom that the picker points 84 and 90 of the members 
76 and 78 will pick off three of such E and I plates 
from each stack in the associated magazine and wili carry 
them toward the coil as the plate moves to the left. Of 
course the bars 58 and 65 have to be adjusted upwardly : 
to permit the triple plates to move thereunder and this 
is done by loosening the screws á and 6a and moving 
the bars upwardly as limited by the slots 59 and 59.a. 
Arranged between each magazine 55, 56 and the ele 

wated surface portions 22 of the rail surface 2 is mecha 
nism for holding down the core plates fed to the inter 
mediate position. Each mechanism includes laterally 
spaced side arms 95, 95 mounted for a limited rocking 
movement on a cross shaft 96 journaled in the frame 
members 5 and 6 above the rail surfaces 21. These 
arms are disposed in the plane of said rail surfaces and 
that end thereof facing the coil 24 terminates in a presser 
point 97 that normally rides on the associated rail surfaces 
2. A spring 93 surrounds the end part of the shaft 
96 near each side arm and so engages the associated arm 
and part of the associated bar 65 as to yieldingly press 
the last mentioned end of said arms toward the rail sur 
faces 21. A cross shaft 99 connects one end of said 
arms together and centrally of the apparatus a duplex 
arm 160 is pivoted on said shaft. That end of said arms 
08 facing the adjacent member 75 is made to provide 
a downwardly facing retainer hook 101, see Fig. 5, dis 
posed substantially in the plane of the upright edges 81 
of the flanges 89 of the associated member 75. The 
other end of said arms are made as presser points 102 
and these arms are cut away on their underside at 163 so 
as to pass over the cross shaft 96. 
A spring 194 surrounds that part of the shaft 96 be 

tween said duplex arms and the ends of said spring so 
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as to yieldingly press the hook end 10i of said arm 
downwardly. 
At the right hand end of he side frame member 15 is 

a reset counter 10 and a shaft thereof carries an arm. 
12 so disposed that each time the plate 26 moves to 
ward the right as in Figs. 2 and 5, it engages the arm and 
actuates the counter one stroke. After a run of the ap 
paratus, to build up or interleave a predetermined number 
of E and I plates upon the coil 24, said counter stops 
the motor (before mentioned) which drives the pulley 45. 
By means of a key 113 the counter may be reset to zero 
for the next operation of the apparatus. Adjacent the 
counter are switch buttons 114 and 25 for stopping 
the motor and for starting the same at any point in 
building up the stack of E and I plates on the coil. 
Assume that the operation of laminating or inter 

leaving a stack of E and I plates upon or to a coil has 
been completed. The finished coil may then be lifted 
upwardly out of the apparatus. The operator then takes 
another coil in one hand and with the other hand places 
an associated E and plate into each open end of said 
coil and then places the coil in position with the ends of 
the last applied E plate engaged upon the elevated rail 
surface portions 22, 22. This supports the coil in a 
pendent position with the major portions of the coil ex 
tending through the plate opening 31 and disposed below 
said plate. By pressing the proper buttons i24 and 3 
the machine is started into operation, the plate 26 and 
members 75, 76, 78 and 79 on each platform 30, 36 re 
ciprocating back and forth. When a coil laiminating opei'- 
ation has been finished, there with be an E plate with an 
I plate thereon left in an intermediate position, between 
the associated magazine and open end of the coil, and 
these plates will be held against movement toward the 
associated magazine by the arms 95 and 86. a Fig. 3 
the plate 20 is at the right hand end of its stroke. In the 
next started operation the plate 26 (toward the left) will 
move forward a distance equal to the throw of the craak 
43 and this distance is considerably less than the distance 
between the coil 24 and the E plate in each magazine 
55-56. 
As the plate moves toward the left with reference to 

Fig. 5, the picker points 93 immediately pick up the bot 
tom E plate in the stack in the magazine 56 and moves 
it toward the left and as the recesses 32 in the flanges 83 
of the member 75 pass under the stack of . plates in said 
magazine, the bottom one thereof drops into said recess 
and is engaged by the picker points 84 of the member 75 
and is carried along therewith. 

it is to be noted that at the time the recess 82 reaches 
the stack of plates, the bottommost one thereof rests 
upon the top edges of the flanges 30 of the member 75 and 
not upon the parts 73 of the associated gate 72. How 
ever, as the E plates reach the gate, the advancing edges 
of the E plate sides under the gate and lifts it upwardly 
to float in the grooves 70 in the bars 60 so as to pass the 
gate. 

In this movement of the plate 29 toward the left, the 
edge 8 of the member 75, which is in engagement with 
the edge of the stem of the E plate in the intermediate 
position and the plate thereoin, pushes said E plate, 
which rests upon the rail surfaces 2 at this tirne, toward 
the associated open end of the coil 24, the advancing 
edge sliding under the points 97 of the arms 95 which 
arms yield upwardly to permit this movement. 
As the advancing edge of the E plate reaches the per 

tions 23 of the rail surfaces 21, it will slide upwardly 
thereof onto the surface portion 22 cf the rail surfaces 
23, under the last applied pair of E and plates and then 
lift the entire assembly of coil and plates a distance equal 
to the thickness of the E plate last entered into the stack. 

In the movement of the slide plate to the left, at the 
time one E plate is moved into position on the coil, the 
plates E and i removed from the stack are moved into 

engage parts of said arms 109, to either side of said shaft, 75 the intermediate position. As said one of said is plates is 
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moved into position on the coil, the I plate carried 
thereby engages the end of the last E plate in place and 
is moved into a position upon the stem of the E plate 
just inserted. 

in the next movement of the plate 29 toward the right 
the hock 9 of the arms 89 retains that E plate and 
plate which was moved to intermediate position, in that 

position. 
It is to be understood that the parts 75, 76, 77 and 78 

on the other end of the plate functions just as described 
above. 
From the above it will be obvious that the coil 24 when 

positioned in place is supported from its upper portion 
and that the plates are applied to the coil, one after and 
under the other in successive alternation from its oppo 
site open ends until the number of such plates, for which 
the counter has been set, have been assembled into inter 
leaved relation upon the coil when the apparatus stops. 

In the operation of the apparatus it is to be noted that 
the E and plates removed from a magazine in one stroke 
of the plates are moved into the intermediate position, 
as the plates previously in this position are moved into 
assembled relation upon the coil. Thus, the interleaving 
of the plates is accomplished with a shorter stroke and 
whereby it is possible to use a shorter throw crank arm 
for reciprocating the plate 28. Therefore, it is not neces 
sary to cmploy a long stroke from the plate 20 with such 
a high speed of movement between the ends of the 
strokes, and which consumes more time so that it was not 
so fast in cperation. 

if it is desired to apply only the E plates, to leave the 
insertion of plates as hand operation, no I plates are 
placed in either inagazine 55-56 and the apparatus will 
cperate as before. 

Also, if it is desired to apply the E and I plates as 
"doubles' and "triples' the apparatus may be adjusted 
therefor by the application of the shims as before men 
tioned. 

While in describing the invention I have referred in 
detail to the form, construction and arrangement of the 
parts thereof, the same is to be considered in the illustra 
tive sense only and therefore I do not wish to be limited 
thereto except as may be specifically set forth in the ap 
pended claims. 

I claim: 
1. An apparatus for automatically laminating core 

plates in interleaved relationship in an open ended coi! 
comprising means providing a coil station where an open 
ended coil is adapted to be supported, a pair cf first and 
second magazincs at each side of the coil station, said 
second nagazine of each pair being positioned between 
the coil station and the first magazine of the same pair, 
the first magazine being formed to hold core plates of 
one shape and the second magazine being formed to hold 
core plates of a different shape, reciprocable transfer 
neans operatively associated with each pair of magazines, 
means for calising reciprocation of each said reciprocable 
transfer means toward and away from the coil station, 
said means including structure synchronizing movement 
of the transfer reans associated with the pairs of maga 
Zines cn opposite sides of the coil station whereby as 
either transfer neans moves toward the coil station the 
other transfer means moves away from the coil station, 
said transfer means associated with each pair of maga 
zines including core plate pick c{f means engageable with 
the lowermost core plates of said first and second maga 
zines for reincving said icwermost core plates from the 
respective magazines and assembling said renoved plates 
as an associated pair at a location spaced from assembly 
position in said coil with the core plate removed from 
said second magazine overlying the core plate removed 
from Said first Inagazine. 

2. The combination set forth in claim 1 in which the 
1means for causing reciprocation of each said reciprocable 
transfer means toward and away from the coil station in 
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cludes means operable to move each said reciprocable 
transfer means at a variable rate of speed in going to 
ward and way from the coil station, the rate of speed 
being higher when each said reciprocable transfer means 
is in a position intermediate the length of a reciproca 
tion stroke than the rate of speed when each said recipro 
cating means is adjacent the end of the length of a re 
ciprocation stroke. 

3. An apparatus for automatically laminating core 
plates in interleaved relationship in an open ended coil 
cC::::::isitig n; eans providing a coil Station where an 
open cinded coil is adapted to be supported, a pair cf first 
and second magazines at each side of the coil station, 
said second magazine of each pair being positioned be 

; : he coil station and the first magazine of 
samc pair, the first magazine being formed to hoid core 
partes of one shape and the second magazine being 
formed to hold core plates of a different shape, raciero . 

pair of magazines, means for causing reciprocation of 
teach said reciprocable transfer means toward and 
from the coil station, said means iscluding structure Syn 
chronizing movement of the transfer mens 3: ci: 
with the pairs of magazines on opposite sities of the coi 
station whereby as either transfer ricans moves towar 
the coil station the other transfer means innoyes 
froin the coil station, said transfer means associated with 
cach pair of magazines including core plate i-Ci 
means for engaging the lowermost core plates of said 
first and second magazines for moving them toward tic 
open end of the coil positioned at the coil staticin, with 
a core plate removed from the scc.cnd inagazine posi. 
tioned in a plane overlying the plane in which the core 
plate removed from the first magazine jies, thercby cor 
stituting said core plates an associated pair for ccn 
current assembly with the coil from one of the cipan 
ends of the coil, means for retaining each pair of 
ciated plates, prior to assembly with the coil, in a pigs 
tion intermediate the second magazine from which cic 
of the plates of the associated pair was removed and the 
coil station, part of each transfer means being formed 
and adapted on an additional movement of the transfer 
lineans in a direction toward the coil station to shiÉt a 
p3ir of core plates on one side of the coil into the coil 
whilst a pair of associated core plates on the opposite 
side of the coil station is retained in said interiaediate 
position. 

4. An apparatus for automatically anninating coic 
?'lates in interleaved relationship in ar? opeii endeci cci! 
comprising means providing a coil static where 3 in opcil 
ended coii is adapted to be supported, a pair cf first 
and second magazines at each side of the coil staticin, 
said second magazine of each pair being positioned tie 
tween the coil station and the first magazine of th 
Same pair, the first magazine being formed to hid cor: 
plates of one shape and the second magazine bei 
formed to hold core plates of a different shape, reci 
cable transfer means operatively associated with each 
pair of magazines, means for causing reci; rotatijn (if 
each said reciprocabie transfer means toward : 
from the coil station, said means including struc 

SS 

- 

3. 

with the pairs of magazines on opposite sides of th 
station whereby as either transfer means i? ve.3 : 
the coil station the other transfer meats insives 
from the coil station, said transfer lifeans associ 
each pair of Inagazines inclidiig c(rc 
ineans for engaging the lowerinogi c3:e piat. 
and second magazines for moving them toward E 
end of the coil positioned at the cil station, w; 
plate removed from the second magazine po3.i. 
a plane overlying the plane in which the core p 
moved from the first magazine lies, th?ret)y Constituting 
said core plates an associated pair for concurrent assein 
bly with the coil from one of the open ends of the coil, 
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means for retaining each pair of associated plates, prior 
to assembly with the coil, in a position intermediate the . 
Second magazine from whic: one of the plates of the 
associated pair was removed and the coil station, part of 
each transfer means being formed and adapted on an 
additional movement of the transfer means in a direc 
tion toward the coil station to shift a pair of core plates 
on one side of the coil into the coil whilst a pair of 
associated core plates on the opposite side of the coil 
station is retained in said intermediate position, and 
means at the coil station for moving the core plates 
upwardly as a pair, thereby raising the previously assein 
bled plates a distance equal to the thickness of one plate. 

5. An apparatus for automatically laminating core 
plates in interleaved relationship in an open ended coil 
comprising means providing a coil station where an open 
ended coil is adapted to be supported, a pair of first aid 
second magazines at each side of the coil station, said 
second magazine being positioned between the coil sta 
tion and the first magazine, the first magazine being 
formed to hold core plates of E shape and the second 
magazine being formed to hold core plates of shape, 
reciprocabie means operatively associated with each pair 
of magazines, means for causing reciprocation of each 
said reciprocable transfer means toward and away from 
the coil, said means including structure synchronizing 
movement of the transfer means associated with the pairs 
of magazines on opposite sides of the coil station where 
by as either transfer ineans moves toward the coil station 
the other transfer means moves away from the coil sta 
tion, said transfer means associated with each pair of 
magazines including core plate pick-off means engageable 
with the lowermost coie plates of said first and Second 
magazines for removing said loweringst plates from the 
respective magazines and assembling the removed plates 
as an associated pair at a position spaced frcin assembly 
position in said coil with the removed I shaped piate 
overlying the removed E-shaped plate. 

6. Apparatus for lanninating core plates in interleaveci 
relationship in an open ended coil, colnprising means 
for positioning a coil, a core plate supply Station spaced 
from said coil and including a first core plate supply 
magazine and a second core plate Suppily nmagazine lo 
cated between said first core plate supply magazine and 
said coil, guide means extending from said coil to said 
supply station for guiding core plates in passage fronn 
said supply station into assembled relationship with said 
coil, and reciprocating transfer means for transferring 
core plates from said supply station along said guide 
means into assembled relationship with said coil, said 
transfer means including a first removal means operable 
upon movement of said reciprocating transfer means in 
a first direction to remove a core plate from said first 
core plate supply magazine and to move said removed 
core plate to a position adjacent said second core plate 
supply magazine, second means operable to remove a 
core plate from said second core plate supply magazine 
and to superpose said last mentioned core plate upon the 
core plate removed from said first core plate Supply 
magazine, means located at a position intermediate with 
said supply station and said coil for engaging said Super 
posed core plates and retaining said Superposed core 
plates at said intermediate position during the reciproca 
tion of said transfer means in a direction opposite to 
said first directicn, and means on said transfer means 
operable on the next movement of said reciprocating 
transfer means in said first direction to move said Super 
posed core plates along said guide means into assembled 
relationship with said ceil. 

7. Apparatus for laminating core plates in interleaved 
relationship in an open ended coil, comprising means for 
positioning the coil, a core plate supply magazine spaced 
from and in substantial alignment with the opening in 
said coil, means for guiding the movement of core plates 
in passage from said magazine into asesmbled relation 
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10 
ship with said coil, said magazine containing a plurality 
of stacks of core plates spaced along said guide means, 
said stacks having open ends adjacent said guide means 
from which core plates are removed, and reciprocating 
transfer means for moving core plates in superposed rela 
tionship from said magazine to said coil, said reciprocat 
ing means including first means for successively with 
drawing core plates from the respective ends of said 
stacks in timed relationship to locate the successively 
withdrawn core plates in superposed relationship with 
each other, means adjacent said guide means at a position 
intermediate said magazine and said coil for disengaging 
core plates from said first means, and second means 
adapted to move said superposed core piates along said 
guide means from said intermediate position into laminat 
ed assemblage in said coil. 

8. Apparatus for laminating core plates in interleaved 
relationship in an open ended coil comprising a coil 
station for locating an open ended coil with which the 
core plates are to be assembled, means for holding a first 
stack of core plates, said means being spaced from the 
position which one of the open ends of the coil occupies 
at said station, means positioned between said first core 
plate stack holding means and the coil station for hold 
ing a second stack of core plates, means for periodically 
withdrawing a core plate from said first core plate stack 
holding means and for advancing it to a position adjacent 
the coil station, meals operating in timed relation to said 
last mentioned means for periodically withdrawing a core 
plate from said second core plate stack holding means 
and for locating it in overlying relationship with respect 
to the core plate previously withdrawn from said first 
core plate stack holding means to thereby assemble an 
associated pair of core plates at a location spaced from 
assembly position in said coil, and means for moving said 
associated pair of core plates into assembled relation 
ship with the coil whilst maintaining said overlying rela 
tionship of one core plate with respect to the other, said 
last mentioned means also including means at the coil 
station for moving the core plates as a pair in a direc 
tion substantially normal to the path of movement of the 
plates prior thereto and in the direction in which the core 
plates are to be accumulated. 

9. Apparatus for laminating core plates in interleaved 
relationship in an open ended coil comprising a coil sta 
tion for locating an open ended coil with which the core 
plates are to be assembled, means for holding a first 
stack of core plates, said means being spaced from the 
position which one of the open ends of the coil occupie 
at said station, means positioned between said first core 
plate stack holding means and the coil station for holding 
a second stack of core plates, reciprocating means for 
periodically withdrawing a core plate from said first core 
plate stack holding means and for interinitiently ad 
vancing it to a position adjacent the coil station, means 
operating in timed relation to said reciprocating means 
for periodically withdrawing a core plate from said 
second core plate stack holding means and for locating 
it in overlying relation with respect to the core pate 
previously withdrawn from said first core plate stack 
holding means to thereby assemble an associated pair of 
core plates, and means for moving said associated core 
plates as a pair into assembled relationship with the coil 
whilst maintaining said overlying relationship of cine core 
plate with respect to the other. 

10. Apparatus for laminating core plates in interleaved 
relationship in an open ended coil comprising a coil 
station for locating an open ended coil with which the 
core plates are to be assembled, means for holding a first 
stack of core plates, said means being spaced from the 
position which one of the open ends of the coil occupies 
at said station, means positioned between said first core 
plate stack holding means and the coil station for hold 
ing a second stack of core plates, reciprocating means 
for periodically withdrawing a core plate from said first 
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core plate stack holding means and for intermittently ad 
vancing it to the coil station, means fixed to said recipro 
cating means for periodically withdrawing a core plate 
from said second core plate stack holding means : 
locating it in overlying relation with respect to ti: > core 
plate previously withdrawn from said first core plate 3 taci. 
holding means to assemble an associated pair of c.i. 
piates at a location intermediate with said first plate stack 
holding means and said coil station, and means for Incv 
ing said associated pair of core plates into assein 
relationship with the ceil whilst maintainig said cycriy 
ing relationship of one core plate with respect to the other. 

11. In apparatus for stacking core plates in asseinbled 
relation with an open ended coil, a coil station for lo 
ing an open ended coil, means spaced fre: he pe 
which one of the open ends of the coil occupie A.* ve 
station for holding a first stack of core plates, nea13 
positioned between the means for holding the first stack 
of core plates and the coil station for holding a second 
stack cf core plates, means spaced from the positicil which 
the other open end of the coil occupies at said coil sta 
tion for holding a third stack of core plates, means posi 
tioned between the means for holding the third stack of 
core plates and the coil station for holding a fourth Stack 
of core plates, first means for assembling a core plate 
withdrawn from each of said first and second core plate 
stack hoiding means into an associated pair in which i2 
plate from the second core plate stack holding reasis 
overlies that withdrawn from the first core plate stack 
holding means, and second means for assembling a core 
plate withdrawin from each said third and fourth core 
piate stack holding means into an associated pair in 
which the plate from the fourth core plate holding means 
overlies that from the third core plate holding means, 
rineans for alternately moving associated pairs of plates 

station for noving each associated pair of plates di Uring 
assembly into said coil into a position in which the very 
ing plate of the pair currently being assembled, is located 
in a plane which is common to that of the underlying 
core piate of the previously assembled pair and with the 
other core plate of the pair currently being assembled 
located in underlying supporting relation to the assen 
bied stack. 

12. Apparatus for simultaneously applying E and I core 
plates to the opposite open ends of a coil, a magazine 
spaced longitudinally from each open end of said coil, 
each magazine being adapted to receive opposite ends 
of a stack of E plates and a stack of I plates, laterally 
spaced upwardly facing rail surfaces upati which the 
opposite ends of the E plates engage for sliding neve 
ment, a plate-like member having guided longitudinal 
movement from a position under an associated magazine 
to a position intermediate said magazine and said coil, 
bars carried at opposite sides of the magazine and divid 
ing the same into channels to receive the ends of the re 
spective piates and being arranged for vertical adjustment 
to define gate spaces between the bottom ends of said 
bars and the associated rail surface, means on said plate 
like member and operative in one direction of its move 
ment to first pick off the lower E plate and then pick off 
the lower plate from the bottom of said stack and for 
moving said E plate with said plate supported thereon 
as a pair through said gate spaces toward said interne 
diate position, and for moving another pair of said plates 
previously moved to said intermediate position into as 
serabled position in the coil under the pair of E and I 
plates last applied to the coil, and means coacting with 
parts of said last mentioned means for adjusting then 
to pick off from each stack a number of plates corre 
sponding to the depth of the gate spaces. 

i3. In apparatus for applying core plates to a coil 
from the opposite open ends thereof in alternation and 
enabcdying therein, parallel longitudinal rails therebe 
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12 
tween for the coil to be operated upon, a magazine spaced 
longitudinally from each open end of the coil and adapted 
to hold a stack of E-shaped core plates and a stack of I 
shaped core plates with opposite margins thereof Sup 
ported upon said rails, means disposed below said maga 
zines and having guided reciprocating movement parallel 
with said rails in strokes of a length less than the distance 
between said coil and each magazine, sets of mechanisms, 
cne for each stack of core plates in each magazine, 
carried by said reciprocating means for movement in 
alteriation toward and away from said coil, each mecha 
Inism including parts operative in the movement thereof 
toward said coil for engaging and removing the bottom 
E and shaped core plates in the associated stacks and 
for Inoving the same and with the I-shaped plate Sup 
ported Cin the E-shaped plate as a pair along Said rails 
to a position intermediate said stack and said coil, each 
mechanism also including parts operative in the next 
movement of the same mechanism toward said coil for 
Inoving the pair of core plates in said intermediate po 
sition into applied position in the coil while moving 
another pair of said plates into said intermediate position. 

i4. in aparatus for applying core plates to a coil from 
the opposite open ends thereof in alternation and em 
bodying therein, parallel longitudinal rails with a space 
therebetween for the coil to be operated upon, a maga 
zine spaced longitudinally from each open end of the 
coil and adapted to hold a stack of E-shaped plates and a 
stack of I-shaped core plates with opposite margins there 
cf Supported upon said rails, means disposed below said 
magazine and having guided reciprocating movement 
parallel with said rails in strokes of a length less than the 
distance between said coil and each magazine, plate 
guiding and elevating parts on said rails at the sides of 
said coil, Sets of mechanisms, one for each stack of core 
plates in each magazine, carried by said reciprocating 
means for movement in alternation toward and away 
from said coil, each mechanism including parts operative 
in the movement thereof toward said coil for engaging 
and removing the bottom E and I-shaped core plates in 
the associated Stacks and for moving the same with the 
I-shaped plate engaged cn the E-shaped plate as a pair 
along said rails to a position intermediate said stack and 
said coil, each mechanism also including parts operative 
in the text movement of the same mechanism toward 
Said coil in connection with said plate guiding and elevat 
ing parts for moving the pair of core plates in said inter 
mediate position into applied position in the coil under 
the core plate previously applied in the coil by the other 
mechanism in its movement toward said coil. 

15. in apparatus for applying core plates to a coil 
from the opposite open ends thereof and embodying 
therein, parallel longitudinal rails with a space there 
between for the coil to be operated upon, a magazine 
Spaced longituidinally from each open end of the coil and 
each adapted to hold stacks of E and I-shaped core 
plates, with the plates closer the coil than the E plates, 
the Stacks of E plates in both magazines having support 
ing engagement on said rails, means associated with each 
magazine for Supporting the stack of plates thereof in a 
plane above said rails, means disposed below said maga 
zine and having guided reicprocating movement parallel 
with Said rails in strokes less than the distance between 
said coil and each magazine, plate guiding and elevating 
parts on said rails at the sides of the coil, sets of mecha 
nisms, one for the stacks of plates in each magazine, 
carried by Said reciprocating means for movement in 
alternation toward and away from said coil, each mecha 
nism including parts operating in the movement thereof 
toward said coil for first engaging the bottom E plate 
and then the bottom. I plate and removing them jointly 
from the associated magazine and for then jointly mov 
ing them with the I plate superposed upon the E plates to 
a position intermediate said magazine and said coil, 
means for yieldingly holding said superposed E and I 
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plates down upon said rails, each mechanism also in 
cluding parts operative in the next movement of the 
same mechanism toward said coil in connection with 
said plate guiding and elevating parts for moving the 
Superposed E and I plates in said intermediate position, 
against the action of said yielding means, into the applied 
position in the coil. 
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