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1553, which is a continuation of application Sexial No.
116,935, September 21, 1949, This application Getober
24, 1955, Seyial No, 542,274

15 Clatms, (L 23-—233)

This invention relates to apparatus for applying lami-
nations and is a division of my pending application Serial
No. 484,051, filed January 25, 1955, which in turn is o
continuation of my application Serial No. 116,933, filed
September 21, 1949, now abandoned.

This invention relates to improvements in apparatus fcr -

applying laminations, such as the conventional & and I
shaped plates or laminae in interleaved relation to or
upon a coil in the building or assembling of magnetic
cores for transformers, chokes or other electrical devices
requiring a laminated core.

T am not aware of apparatus capable of simultaneously
applying both the E and the I plates to a coil bui I am
aware of apparatus devised for the application of the E
plates alone to the coil, the I plates being applied be-
tween 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 come |

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 plates 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 coil have not proven
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 reguire service
for frecing them for a new start amd, therefors, they
are not well received in the industry.

It 'is known that the most efficient coil, having the
Jeast energy leakage, is produced by interleaving in-
dividual plates in alternation in and to a coil. ISowever,
in many instances, efficiency in the finished coil is sacyi-
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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 o simultanecusly interleave
both E shaped and I-shaped core plates, thus aveiding
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

one individual plate at a time, as for example two super-
posed plates and even as many as three of such super-
posed plates at a time. This is termed in the industry
as laminating or interleaving “double” or “triple” with
E plates. 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, bui with a sacrifice in efficiency.
However, due to the nonuniformity of thickness in E
plates for reasons before mentioned, it is indeed difficult,
if not impcssible, 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 2 simple,
strong, and rigid construction, fast and accurate inm opera-
tion, and which will not be jammed and stopped by core
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to interleave E plates alome, 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 uaniform
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
iis 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
laminations 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—32
thereof. ’

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
thirougli parts of the apparatus as taken on the lines
6—6, 7—7 and 8—S8, respectively, and on the scale of -
Fig. 5. :

Fig. 9 is another transverse vertical scctional view
through a part of the apparatus as taken on the line $—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
asserably upon the ceil
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Fig. 11 is a perspective view of a certain gate member
associated with the I plate magazine at each end of the
apparatus.

Referring now in detail te that embodiment of the in-
vention illustrated in the accompanying drawings, 15 and
16 indicate respectively the twg upright clongated side
frame members, each provided at the bottom with feet
17—17 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 12 in which the lateral margins of a reciprocating
plate 20 have sliding guided engagement. A suitable dis-
tance above cach groove, each side frame is formed tc
provide an upwardly facing rail 21. At the central par
of each rail 21 is a longitudinal rail portion 22 which
is disposed at an elevation above the associated rail 23
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 plates 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 2¢ is previded at each end with a platform
3¢ and between said platforms is an opening 3% of a
length somewhat greater than either platform 33,

This plate has a reciprocating stroke in the operation
of the machine and in this instance reciprocating motion
is imparted theretc by means of the fcllowing construc-
tion. TFixed to the underside of the left hand platform,
as viewed in Fig. 2, is a bar-like connecting rod 35 which
extends longitudinally from said platform. This red,
which is positioned substantially centrally between the
frames 15 and 16, carries a cross head 36 at its outer end
and in that face thereof facing the frame member 16 is
a vertical groove 37. On that face of the associated end
of the rod 35 facing the frame member 15 is a longitudina!
rib 38 which has sliding guided engagement in a longitu-
dinal groove 39 in the inner face of a boss 48 projecting
inwardly from said frame member 15. On the inner face
of the associated end of the frame member 16 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 thereef has a roller 44 journalied
thereon which is operatively engaged in the groove 37 in
the cross head 26. 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 28 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 zerc motion in each reversal of its strcke. The
crank arms 43 and associated parts.are-enclosed in a suit-
able casing 44, as best appears in Figs. 1 and 2.

In Fig. 3 is illustrated a pair of coacting sheet iron core
plates 58 and 51, respectively, which may be simultaneous-
1y applied to the coil 24 in the operation of the apparatus.
The plate 5% is shaped like a conventional bleck-type
capital letter £ and the plate 5% is shaped like 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 58¢ 2and end and intermedi-
ate strips 305, 385 and 5%c, respectively, the latter strips
being of tae same length and which is the length or depth
of the coil 24 through its cpening 25. The E plate is of
such length as to approximate the distance between the
side frames 15 and 16 above the rails 21, The T plate is
the same length as the ¥ plate and it has the same width
as the stem 58« of the E plate. Thus the plates 52 and 51
are designed to engage and be slid along the rails 21 and
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4
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, 2
description of one will sufiice for both. Each magazinc
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 thercof are spaced apart a distance equal o
the longth of the stem of the E plates as well as of the
T plates. The inner face of each plate 57 is flush with
the inner face of each side frame 15—16 above the rails
2121 thereof.

Cn the inside of each plate 57 there is secured an inter-
mediate upright guide bar 58 which is capable of a limited
vertical adjustment therecn. In this respect each guide
bar 58 has short vertical slots 89 therein and through
which screws 68 extend from ouiside 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 68 is spaced from the bar 58 a dis-
tance approximately the length of the parts 505 and 50¢
of the & plates 52 and the bar 65 is spaced frem said bar
58 a distance equal to the width of the I plates 51, The
bars 65 receive screws §9a that extend through slots 52a
in the plate 87 (see Fig. 5) from the outside thereof in
the manner meationsd in connection with the bars 55.
Thus the bars 58 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 24, which will
permit the feeding of either one, two or threc of the E
and I plates at a time from each duplex magazine before
mentioned.

The plates 57 in connection with the bars 58 and 45
and 66, respectively, define upright channels 68 and 6%,
respectively, as best appears in Fig. 2, cach to receive
the ends of the E and I plates arranged in a stacked rela-
tion. When said plates are so stacked in the magazine,
the outer edges of the stems 58a of the E plates engage
the bars 66 at opposiie sides of apparatus.

On the inner face of the bottem end of each guide bar
58 of each magazine, is a vertical groove 7@ 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 extensicn 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 79.

On each end platform 30 of the reciprocating plate 29
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 iongitudi-
nal flanges 89 that are spaced apart laterally to line up
centrally with the Iongitudinal spaces in the E plates be-
tween the strips 58b, 58c thereof. The inner end &1
of the flanges 89 of cach member 75 constitutes the edse
whereby both the & 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 I plates
therein to receive I plates as the plate 28 moves toward
the left from its position in Fig. 5, and under the asso-
ciated stack cof plates 51. The member 76 has upricht
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 I 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 1ift 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 bottommost 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 21 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 78 are
loosened and two shims 5—S8 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 2@ of the members
76 and 78 will pick off three of such E and I plates
from each stack in the associated magazine and will carry
them toward the coil as the plate moves to the left. Of
course the bars 38 and €5 have to be adjusted upwardly
to permit the triple plates to move thereunder and this
is done by loosening the screws % and 6%z and moving
the bars upwardly as limited by the slots 59 and 5%a.

Arranged between each magazine 55, 56 and the ele-
vated surface portions 22 of the rail surface 21 is mecha-
nism for holding down the core plates fed to the inter-
mediate position. Each mechanism includes laterally
spaced side arms %5, $5 mounted for a limited rocking
movement on a cross shaft 96 journaled in the frame
members 15 and 16 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
2i. A spring 28 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 180 is pivoted on said shaft. That end of said arms
106 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 §1
of the flanges 88 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 104 surrounds that part of the shaft 96 be-
tween said duplex arms and the ends of said spring so
engage parts of said arms 199, to either side of said shaft,
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6
as to yieldingly press the hook end 181 of said arm
downwardly.

At the right hand end of the side frame member 15 is
a reset counter 110 and a shaft 111 thereof carries an arm
112 so disposed that each time the plate 28 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 115 for stopping
the motor and for starting the same at any point in
building up the stack of £ 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 I 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 throngh the plate opening 31 and disposed below
said plate. By pressing the proper buttons 134 and 715
the machine is started into operation, the plate 20 and
members 75, 76, 78 and 79 on each platiorm 38, 36 re-
ciprocating back and forth. When a coil laminating opes-
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 93 and 188. In Fig. 5
the plate 28 is at the right hand end of its stroke. In the
next started operation the plaie 26 (toward the left) will
move forward a distance equal to the throw of the crank
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 98 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 82 in the flanges 83
of the member 75 pass under the stack of I plates in said
magazine, the bottom one thereof drops inte said recess
and is engaged by the picker points 84 of the member 76
and is carried along therewith.

It is to be noted that at the time the recess 82 reaches
the stack of I plates, the bottommost one thereof rests
upon the top edges of the flanges 88 of the member 75 and
not upon the parts 73 of the associated gate 72. Flow-
ever, as the E plates reach the gate, the advancing edges
of the E plate slides 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 26 toward the left, the
edge 81 of the member 75, which is in engagement with
the edge of the stem of the E plate in the intermediate
position and the I plate thereon, pushes said E plate,
which rests upon the rail surfaces 22 at this tirme, 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 plaie reaches the por-

“tions 23 of the rail surfaces 21, it will slide upwardly

thereof onto the surface portion 22 ¢f the rail surfaces
21, under the last applied pair of & and I 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 positicn on the coil, the
plates E and I removed from the stack are moved into
_the intermediate position. As said one of said £ plates is
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moved into position on the coil, the T 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 heck 151 of the arms 1%9 retains that E plaLe and
I plate which was moved to intermediate position, in that
position.

It is to be understocd that the parts 75, 76, 77 and 78
on the cther end of the plate functions just as described
above.

From the abovce it will be obviocus that the coil 24 when
positioned in place is supported from its upper portion
and that the plates are applied to the coil, cne after and
under the other in successive alternztion from its oppo-
site open ends until the number of such plates, for which
the counter has been set, have been assembled inte 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 I plates removed from a magazine in one stroke
of the plates are moved into the intermediate position,
as the plates previcusly in this positien are moved into
assembled relation upon the ccoil. Thus, the interleaving
of the p‘agcs 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 employ a long stroke from the plate 29 with such
a high speed of movement between the ends of the
strokes, and which consumes more time so that it was not
s fast in cperation.

If it is desired to apply enly the E plates, to leave the
insertion of I plates as hand operation, no I plates are
placed in either magazine 55—5¢ and the apparatus will
cperate as before.

Also, if it is desired to apply the E and I plates as
“dcublps” 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, conmstructicn 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 relaticusbip in an open ended coil
comprising means providing a coil station where an open
ended coil is adal nted to be supported, a pair of first and
second magazincs at each side of the coil station, said
second magazine of each pair being positioned between
the ccil statien and the first magazine of the same pair,
the first magazine being formed to hsld core plates of
one shase and the second magazine being formed to hold
core plates of a different shape, reciprocable transfer
msans operatively associated with each pair of magazines,
means for causing reciprocation of each said reciprocable
transfer means toward and away from the coil station,
said means including structure synchronizing movement
of the transfer meens associated with the pairs of maga-
zines on opposite sides of the coil station whereby as
cither transfer means moves toward the ceil 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 off means engageable with
the lowermost core plates of said first and second maga-
zines for removing said lcwermost core plates from the
respective magazines and assembling said removed plates
as an asscciated pair at a location spaced from assembly
position in said coil with the core plate removed from
said second mopazine overlying the core plate removed
from said first mnagazine.

2. The combination set ferth in claim 1 in which the
means 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 recinrocable
transfer means at a variable rate of speed in goiag te-
ward and way from the coil station, the rate of speed
bei‘ng higher when each said reciprocable transfer mcans
is in a position intermediate the length of a reciprocea-
tion stroI\e than the rate of speed when each said rcc"pro-
cating means is adjacent the end of the length of a re-
ciprocation stroke.

3. An apparatus for automatically laminating core
plates in inierleaved relationship in an open ended coil
compeising meons providing a coil station wherz an
open ended coil is adapted to be supported, a pair cf first
and second maga7ines at each side of the coil station,

said s»cnnd ragazine of each pair being pcsmonea be-
: a the ¢oil station and the first magazine of the
same pair, the first magazine being formed to hold core

plates of one shape and the second magazir L‘ell_;
formed to hold core plates of a different shape, rcuﬂ o

cable transfer ineans operatively assoe ciated with each
pair of magazines, means for causing recipreocation of
each suid reciprocable transfer means toward a2and a
from the coil station, said means including structure
chronizing movement of the transfer L]-u_ua 29500
with the pairs of magazines on opposite sides of the coil
station whereby as either transfer mcans moves t'“fw.
the coil station the other transfer mﬁrms meves
from the coil station, said transfer m
cach pair of magazines including core plate
means for engaging the lowermost core plates of
first and second magazines for moving them toward the
open end of the coil positioned at the ceil statisn, with
a core plate removed from the sccond magarzine posi-
tioned in a plane overlying the phne in which the core
plate removed from the first magazine jies, thercby con-
stituting said core plates an associated pair for
current assembly with the coil from one of the open
ends of the coil, means for retaining each pair of
ciated plates, prior to assembly with the ccil, in 2 posi-
ol

S5

tion intermediate the second magszine from which
of the plates of the associated palr was removed and ¢ ‘e
coil station, part of each transfer means being formed

and adapted on an additional movement of the transier
means in a direction toward the coil station to shift a
poir of core plates on one side of the coil inte the coil
whilst a pair of associated core plates on the oppositc
side of the coil station is retained in said inmtermaediate
position.

4, An apparatus for automatically laminating core
wlates in interleaved relationship in an open caded coil
comprising means prcvidin" a coil staticn where zn open
ended coii s adapied to be supported, a pair of first
and second magazines at each side of the coil station,
said second magazine of each pair being posiiioned be-
tween the coil station and the first magazine of the
same palr the first magazine being formed to hoid core

vlates of one shape and the second magazine being
formed to hold core plaies of a different shapc, recipre
cable transfer means operatively asscciated with each
pair of magazines, means for causing reciprocation of
each said reciprocable transfer means toward i
frem the coil station, said means iaciuding siruc
chronizing movement of the transfer means
with the pairs of magazines on opposite sides of
station whereby as either transfer means moves ioward
the ccil station the other transfer means = ;
from the coil station, said transfer m
each pair of magazines mvhldmg core i
means for engaging the lowermost core plats
and second magazines for moving them towa
end of the coil positioned at the coil t'it;\m, Wit
plate removed from the second miagazine posi
a plane overlying the plane in which thz cors ;
moved from the first magazine lies, thereby conslituiing
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 whici: one of the plates of the
associated pair was removed and the coil station, part of
each transfer means being formed and & dw,ed 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 asserm-
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 and
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 I chape
rec1procabie means operatively asscciated 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 iransfer means 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 core plates of said first and secoad
magazines for removing said lowermost plates from the
respective magazines and assembling the removed plates
as an associated puir at & position spaced from aswfnbly
position in said coil with the removed I shaped plate
overlying the removed E-shaped piate.

6. Apparatus for laminating core plates in interleaved
relationship in an open ended coil, comprising means
for positicning a coil, a core plate supply station spaced

from said coil and including 2 first core plate supply -

magazine and a second core plate supply magazine lo-
cated between said first core plate supply magazine and
said coil, guide means extending from said coil te said
supply station for guiding core plates in passage from
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, seccnd 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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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-
tlonshxp from said magazine to said coil, said reciprocat-
ing means including first means for successively with-
drawmg 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 plates along said
guide means from said intermediate position into laminai-
ed assemblage in said coil.

8. Apparatus for laminating core plates in interleaved
relationship in an open ended coil comprising a coil
staticn 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 cccupies
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 pericdically
withdrawing a core plate from said first core plate stack
holding means and for advancing it to a position adjacent
the coil station, means operating in timed relaticn to said
last mentioned means for pericdically 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 frem
assembly position in said ceil, and means for moving said
associated pair of core plates into assembled relation-
ship with the ceil whilst maintaining said overlying rela-
tionship of one core plate with respect to the other, said
last mentioned means also including means at the coii
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 interlzaved
relationship in an open ended coil comprising a coil sta-
tion for locating an open ended coil with which the cors
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 intermittently ad-
vancing it to a position adjacent the coil station, mesns
operating in timed relation to said reciprocating means
for periodically withdrawing a core plate from said
second core plate stack holding means and for lscating
it in overlying relation with respect to the corc plate
previously withdrawn from said first core plate s ack
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 cail
whilst maintaining said overlying relationship of cne 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 cccupies
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 intermiitently ad-
vancing it to the coil station, means fixed to said recipro-
cating means for periodically withdrawing a core 1
from said second core plate stack holding means :
locating it in overlying relation with respect to the
plate previcusly withdrawn from said first core plate
holding means to assemble an asseciated pair of cors
plates at a location intermediate with said first plate stack
holding means and said coil station, and means for mov
ing said associated pair of core plates into ass
relationship with the ceil whilst maintainiag sai

1

ing relationship of one core plate with respect to the other.
11. In apparatus for stacking core plates in assembled
relation with an open ended coil, a coil station for locai-

ing an open ended coil, means spaced from the po n
which one of the open ends of the ceil occupies at said
station for holding a first stack of corc plates, means
positicned between the means for holding the first st
of ccre plates and the coil station for holding a sscond
stack cf core plaies, means spaced from the positicn which
the other cpen end of the ceil occupiss at said coil sta-
tion for helding a third stack of core plates, means posi-
ticned between the means for holding the third stack of
core plates and the coil siation 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 the
plate from the second core plate stack holding means
overlies that withdrawn from the first core plate stack
holding means, and second means for assembling a core
plate withdrawn from each said third and fourth cere
plate stack holding means intc an associated pair in
which the plate frem the fourth core plate holding means
overlies that from the third core plate holding means,
means for alternately moving asscciated pairs of plate
assembled by said first and second assembling means int
assembled relationship in said ceil, and means at the coi
staticn for moving cach associated pair of plates during
assembly into said coil inte a posiiion in which the gverly-
ing plate of the pair currently being assembled, is iocated
in a plane which is common to that of the underlying
core plate of the previocusly assembled pair and with the
other core plate of the pair currently being assembled
located in underlying supporting relation to the assem-
bied stack.

12. Apparatus for simultaneousiy 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 upon which the
opposite ends of the E plates engage for sliding mcve-
meat, 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 plates and being arranged for vertical adjustment
to define gate spaces between the bottom ends of said
bars and the asscciated 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 I plate from the bottem of said stack and for
moving said E plate with said I plate supported thereon
as & pair through said gate spaces toward said interme-
diate position, and for moving another pair of said plates
previously moved to said intermediate position into as-
sembled position in the coil under the pair of E and I
rlates last applied to the coil, and means coacting with
parts of said last mentioned means for adjusting them
to pick off from each stack a number of plates corre-
sponding to the depth of the gate spaces.

13. In apparatus for applying core plates to a coil
from the opposite open ends thereof in alternation and
embedying therein, parallel longitudinal rails therebe-
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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 T
shaped core plates with opposite margins thereof sup-
perted 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,
led by said reciprocating means for movement in
: ion toward and away from said coil, each mecha-
nism 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 moving the same and with the I-shaped plate sup-
ported on 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
moving 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 apparatus for applying core plates to a coil from
the opposiie open cnds 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-
of 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 on the E-shaped plate as a pair
aleng 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 in connection with said plate guiding and elevat-
ing parts for moving the pair of core plates in said inter-
mediate position inte 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 thercof and embodying
therein, parallel longitudinal rails with a space there-
between fer the coil to be operated upon, a magazine
spaced longitudinally from each open end of the coil and
each adapted to hold stacks of E and I-shaped core
plates, with the I 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 T plates thereof in a
plane above said rails, means dispcsed below said maga-
zine and having guided reicprocating movement parallel
with said rails in strokes less than the distance between
caid 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,
carricd 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 thea the bettom 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 szid coil in connection with
sald 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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