
June 12, 1934. J. C. DALEY 1,962,432 
APPARATUS FOR FORMING CORE LAMINATIONS 

Original Filed Aug. 18, 1930 2 Sheets-Sheet l' 

SSS. HillS 7SiSSSSSSSSSS is SS 
Huenum No. 

24, 27 

|ll Y Czas (Zazzez 
7 7 2/8-Shu. w83, Sws J/7%, 

A22/ey 2 Zor. 

  



June 12, 1934. J. C. DALEY 1,962,432 
APPARATUS FOR FORMING CORE LAMINATIONS 

Original Filled Aug. 18, 1930 2. Sheets-Sheet 2 

69 

  



5 

O 

5 

25 

30 

35 

Patented June 12, 1934 1962,432 

PATENT OFFICE UNITED STATES 
1982,432 

APPARATUS FOR FORMING CORE 
AM NATONS 

James C. Daley, River Forest, Ill., assignor to 
Jefferson Electric Company, Bellwood, l, a 
corporation of Illinois 

Original application August 18, 1930, Serial No. 
476,231. Divided and this application Decem 
ber 12, 1932, serial No. 646,855 

9 Claims. 

My invention relates to apparatus for forming 
a strip of stock into predetermined shapes, and 
more particularly to apparatus for cutting from 
sheet metal laminations which are adapted to 
be afterward assembled to produce the core or 
magnetic circuit of a transformer or other elec 
tro-magnetic device. 
The present inventio 

pending application 
18, 1930. 

... I am aware that various devices for produc 
ing predetermined shapes have been proposed 
before, but in such devices the means for remov 
ing the material from between the legs of the 
laminations and the means for cutting the lami 
nations from the strip have been operable to 
gether or in one stroke. 
The apparatus of my present invention com 

prises means for punching oblong openings 
throughout the length of the strip of stock for 
the purpose of removing the material from be 
tween the legs of the laminations and means 
operable independently of said first, means for 
cutting the strip across the openings and between 

is a division of my co 

certain of said openings to form predetermined. 
shapes after removal of the material from be 
tween the legs of the laminations throughout the 
length of the strip of stock. 
By punching the openings between the legs of 

the laminations throughout the length of the 
strip first, and thereafter severing the strip 
across the openings and between certain of Said 
openings the punch and die or cutting elements 
are simplified and the chance of discrepancy is 
reduced. The cost of maintenance of the punch 
and die elements is less because it is not neces 
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sary to grind these elements as frequently as 
it has been where the oblong openings are cut 
and the severing of the strip accomplished simul 
taneously. Where grinding is necessary, it may 
be accomplished more easily than before. The 
punch and die elements are less complicated to 
set up, their size is reduced, and the danger of 
shearing these elements in setting thern up is 
reduced. . . - 
A further and important advantage of the 

present invention is that I am enabled to oper 
ate the means for cutting the strip across the 
openings and between certain of the openings at 
a speed different than the speed of operation of 
the means for punching the openings between 
the legs of the laminations. The means for 
punching the openings between the legs of 
the laminations, may be used on One ma 
chine and the means for severing the strip 
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across the openings and between certain of the 
openings may be used on a different machine. 
One machine may be of the generally vertical 
type and the other of the generally horizontal 
type, or both may be of the vertical or horizontal 
types. Obviously, where one of the machines is 
faster than the other, one of the faster machines 
may be used with more than one of the slower 
machines, , , 

I find that by cutting the oblong openings or 
windows on a vertical type of machine, and sever 
ing the strip across the openings and between 
certain of the openings on machines of the hori 
zontal type, one or more machines of the ver 
tical type may be combined with a greater number 
of machines of the horizontal type, and the lesser 
number of oblong opening cutting machines will 
be able to supply the strips, with the oblong open 
ings all cut therein, at a rate sufficient to meet 
the demands of the rate at which they are 

...handled with a greater number of machines for 
severing the strips across the openings and be 
tween the pairs of openings. 

... Another advantage resides in the ability of the 
... punch and die elements for severing the strip 
across and between the openings to continue to 
operate in case of disability of the punch and die 
elements for cutting the oblong openings, and 
vice versa. If the severing punch or die means is 
disabled, the continued operation of the oblong 
opening cutting punch and die means will build 
up a reserve of strips from which the oblong 
openings have all been cut, which strips will be 
available when the severing die and punch means 
is rendered operative, whereas, if the oblong 
opening cutting means is disabled, the means for 
severing the strips across and between the open 
ings may continue in operation with this reserve. 
As illustrative of a particular practical appli 

cation of the invention, I have combined one 
vertical machine for first cutting all of the oblong 
openings with two horizontal machines for there 
after severing the strip across the openings and 
between each pair of openings. 
Other advantages will appear from the follow 

-ing detailed description taken in connection with 
the accompanying drawings, in which: 

Figure 1 is a bottom plan view of the upper 
movable punch means for cutting the oblong 
openings; 

Figure 2 is a top plan view of the lower die 
means which cooperates with the punch means 
of Figure 1 in cutting the oblong openings; 
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Figure 3 is a fragmentary side elevational view - 
of the upper punch means of Figurel; 10 
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sheet inetal. 

Figure 4 is a fragmentary longitudinal Section 
through the lower die and stripper means taken 
on the line 4-4 of Figure 2, Figure 4 being posi 
tioned below Figure 3 to show the operative rela 
tion of the punch and die means for cutting the oblong openings; 

Figure 5 is a plan view of the strip of sheet 
metal stock partially broken away and after com 
pletion of all except the last pair of generally 
oblong Opening S: . . . 

Figure 6 is a top plan view of the punch and die 
or cutting elements for Severing the Strip acroSS 
and between the openings to form the lamina 
tion S; 

Figure 7 is a view of the punch and die means of 
Figure 6 partially in vertical Section and par 
tially in elevation; . . - 

Figure 8 is a front elevational view of the punch 
means shown in Figure 6, . . . : 

Figure 9 is a front elevational view of the die 
means shown in Figure 6; . . . . . 

Figure 10 is a view Similar to Figure 5 show 
ring the manner of severing the strip across the 
openings and between certain of the openings 
after completion of said openings throughout the 
length of the strip; and - 
Figure 11 is a view illustrating one manner of 

making a core with the E-shaped laminations 
and rectangular strips formed by the present in 
vention: . . . . . . . . . . . . . . 
Only so much of the punch and die means is 

illustrated in the drawings as is necessary to ex 
plain the present invention, it being understood 
that any details not shown may be of any existing 

, or suitable type and may vary widely within the 
Scope of the present invention. 

In the illustrated embodiment of the inven 
tion, each lamination 5 (Figures 10 and 11) is 
of E-shaped configuration having a base 6 and 
three legs 7, 8 and 9, parallel with respect to each 
other and at right angles to the base 6. The inter 
mediate legs. 8. Which are disposed centrally be 
tween the outer legs 7 and 9 may be wider than 
the outer legs, as shown, and the bases 6 are 
shown as substantially the same width as the 
outer legs 7 and 9. 
In making up a transformer core, the lamina 

stions 5 may be stacked with the legs 7, 8 and 9, 
upon each other and with the bases 6 disposed 
alternately at opposite ends. The rectangular 
strips 10 cut from the oblong openings which form 
the spaces between the legs 7, 8 and 9, may be 
of lengths equal to length. L. (Figure 11) of the 
E-shaped laminations and may be arranged 
across the outer ends, of the legs 7, 8 and 9, as 
shown in Figure. 11, to form the core. Where the 
straight strips are used, the bases 6 need not, of 
course, be disposed alternately at opposite ends, 
but may all be disposed at the same end, al 
though the use of the straight strip may be com 
bined with the arrangement of the bases of the 
laminations alternately at opposite ends. 

... AS is well understood in the art, the coils may 
be wound around the intermediate legs 8 and 
through the spaces between the intermediate and 
outer legs, the intermediate leg extending through 
the coils and the outer legs, together with the 
bases 6, forming a magnetic envelope completely 
surrounding thc coils. . . 
The stock from which the laminations are 

made is in the form of continuous strips 15 of 
The strips 15 are preferably long, 

relatively parrow, strips, and are substantially 
flat. They may be of any suitable or preferred 
gauge or thickness. Sheet iron is commonly em 

1962,432 
ployed and the laminations may be punched or 
Stamped out cold. 
For the pulpose of punching or stamping out 

the oblong openings which form the Spaces be 
tween the legs of the laminations, the strip 15 is 
first fed by suitable means illustrated diagram 
matically at 16 in Figure 2 between the upper 
punch and lower die elements 18 and 20 of a ver 
tical preSS, the Strip i5 being suitably guided and 
fed over the lower die element 20. The feed 
means at 16 forms means for positively feeding 
the strip of metal between the punch and die ele 
ments, and the strip is advanced step by step, 
the steps of advance alternating with the strokes 
of the press so that after each stroke the strip 
will be advanced and positioned for the next 
stroke. 
The lower die may be fastened down upon the 

bed of the press or other support. It comprises 
the die proper which may be secured by pressed 
fit or otherwise in an opening in a die block or 
plate which may, in turn, be fastened down upon 
the bed of the press in any suitable or preferred 
ae. . . . . . 
One means for guiding the strip 15 may com 

prise shoulders or flanges 21 formed along the 
opposite sides of the die element 20. This, of 
course, may vary. For example, the guide means 
may be formed on the guide block or plate, above 
referred to, or, as a matter of fact, may be sepa 
rate from either of these members if found de 
sirable. * , 

The die element 20 is provided with two par 
allel oblong or generally rectangular die openings 
22, the lengths of which are disposed transversely 
across the path of movement of the strip 15 be 
tween the punch and die elements, and with two 
pairs of relatively small die openings 23, 23 and 
24, 24. The relatively small die openings 23 and 
24 are preferably alike and each, preferably, has 
a flat inner side 25 and is rounded at its outer 
side at 26. The openings 24 are at the longitu 
dinal median line of the strip 15 in its movement 
between the punch and die elements, and the 
Openings 23 are at the outer edge of the strip to 
cut the notches 27. centrally between the ends 
of the outer edges of the bases 6 of the lamina 
tions 5, as shown in Figures 5 and 11. The rela 
tively Small die openings 24 are so arranged as 
to form holes or perforations along the longitu 
dinal median line of the strip, which holes or 
perforations form the notches 28, one in the outer 
longitudinal edge of each of the straight pieces 
10 which are stamped out by the die openings 22 
and the cooperating punch elements 39. 

... The outer ends of the openings 23 preferably 
extend outwardly of the inner guide edges of the 
shoulders or flanges 21 to assure opening of the 
notches 27 formed thereby from the outer edges 
of the strip 15. 
The oblong die openings 22 and the relatively 

Small openings.23 and 24 are all bounded by rel 
atively sharp cutting or shearing edges, as is well 
understood in the art. The die element. 20 is 
for the purpose of clarity shown as made up in 
one or an integral piece, but it may, of course, in 
practice be made up of a plurality of straight 
strips and blocks arranged and suitably inter 
locked to form the desired die openings. It is 
usually desirable to avoid angular pieces in mak 
ing up the die proper and to make the die ele 
ment up at least as completely: as possible of 
straight oblong pieces so that integral angular 
cutting edges and corners are avoided. 
The die element 20 is also provided with a pair 
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1,962,432 3 
of openings 30 for receiving aligning pins 31 on 
the punch element 18, and with an opening 32 
for receiving a circular punch pin 33 on the punch 
element 18. The opening 32 is on the longitu 
dinal median line of the Strip of metal i5 in its 
passage between the punch and die, elements 
and is disposed to form the relatively Small open 
ings 34 (Figures 5 and 10), One Centrally between 
each pair of openings 35 from which the straight 
pieces 10 are punched. The purpose of forming 
the openings 34 will appear as this description 
proceeds. One of the openings 30 is disposed 
adjacent each of the inner guide edges of tile 
guide 21, and these openings 30 are in transverse 
alignment along an imaginary, line centrally be 
tween the die openings 22. - 
The cooperating punch element 18 is recipro 

cable up and down into and out of operation 
with the lower die element 20. It comprises a 
block 38 in which the upper ends of the punch 
members 39 and punch pins 40 are secured. 
This block 38 is mounted upon the vertically re 
ciprocating carriage of the press. The punch 
members 39 are bounded by relatively sharp 
cutting edges and conform peripherally with the 
die openings 22, whereas the punch pins 40 are 
likewise bounded by relatively sharp, cutting 
edges and conform peripherally with the die 
openings 23 and 24. The downward stroke of 
the punch carriage or block 38 moves the gen 
erally rectangular or oblong punch members 39 
down into the mating die openings 22, and the 
punch pins 40 down into the mating die open 
ings 23 and 24 and, upon the upward movement 
of the punch carriage, the punch elements are 
elevated from the die openings to substantially 
the positions shown in Figures 3 and 4. The 
aligning and positioning pins 31 are also secured 
to the block 38, as is the punchpin 33, and these 
pins move down into the openings 30 and 32 upon 
the downward stroke of the punch element and, 
upon the upward stroke of the press, are with 
drawn and elevated from these openings, as 
shown in Figures 3 and 4. 
The sheet metal strip 15 is fed between the 

punch and die element in the direction indicated 
by the arrow in Figure 2. The machine shown 
being of the vertical type, the path of feed is 
in a generally horizontal direction. 
Assuming that the metal strip 15 is initially 

entered with its inner end to the right of the 
right hand opening 22 (Figure 3), a distance sub 
stantially equal to the width of one of the outer 
legs 7, 9 of the resulting laminations, the initial 
stroke of the press will move the punch pins 40. 
and the pins 33 down through the strip and into 
the mating openings. 23, 24 and 32, cutting out 
the two openings 28 along the longitudinal median 
line of the strip, the two notches 27 at the outer 
sides or longitudinal edges of the strip and the 
opening 34. Upon the succeeding upward stroke 
of the press the punch pins 40 and the punch 
pin 33 are withdrawn from the die openings and 
the feeding mechanism, 16 operates to feed posi 
tively the strip 15 forwardly sufficiently to dis 
pose the notches 27 in substantial register with 
the die openingS 30. 
Then upon the succeeding downward stroke 

of the press, the punch members 39 pass through 
the strip 15 and down into the die openings 22 
punching out the oblong straight pieces 10 and 
forming the parallel openings 35 transversely 
across the path of movement of the sheet metal 
strip. In the downward movement of the punch, 
the aligning and positioning pins 31 enter the 

notches 27 first, and the lower ends of these pins, 
being tapered as shown in Figure 3, will align 
the Stock and hold it in position. So that the 
oblong openings 35 will be properly related to 
the next pair of oblong openings and so that 80 
these oblong openings will be punched in the 
desired relation with respect to the openings 28, 
notches 27 and openings 34. 
Simultaneously with the punching of the open 

ings 35 the punch pins 40 and punch pin 33, to- 85 
gether, with the die openings 23, 24 and 32, punch 
the openings 28, notches 27 and openings 34 in 
the next succeeding area of the metal strip, as in 
dicated at the right hand end of the strip shown 
in Figure 5. It is understood that in succeeding 90 
Operations, when the punch, element is withdrawn 
from the die element, the feeding mechanism - 16 
feeds the Strip 15 longitudinally a distance equal 
to the distance from a point, centrally between 
one pair of openings 35 to a point centrally be- 95 
tWeen the next Succeeding pair of openings, or a 
distance equal to the distance from the dot and 
dash line a in Figure 4 to the dot and dash line b, 
the dot and dash line b being disposed to the 
left of the left hand die opening 22. (Figure 4) 100 
a distance Substantially equal to the width of 
One of the outer legs of the resulting lamina 
tions, 
The oblong opening punching operations are 

continued until the successive groups or pairs 105 
of oblong openings 35 are completed throughout 
the length of the strip 15 and then the strip is 
Severed longitudinally, in this particular embodi 
ment, across the openings 35 and also trans 
versely, in this particular embodiment, between 110 
each pair of openings to form the E-shaped bod 
ies or laminations as shown in Figure 10. . . 

Suitable means may be provided for stripping 
the stock from the punch element. The stripper 
may be in the form of a stripper plate 48 (Fig- 115 
ure 4) rigidly secured in spaced relation over the 
die element 20 and provided with openings. 49, 
50 and 51, corresponding with the die openings 
22, 23, 24 and 32, respectively, so that the re 
Spective punch elements may pass through the 120 
stripper plate 48 and into the respective die open 
ings. The stripper plate 48 also has openings 52 
to permit the aligning and positioning pins 31 
to pass through the plate and into the openings 
30. The particular stripper means may vary 125 
widely. In the illustrated embodiment, the plate 
48 is mounted upon the shoulders or flanges 21 
and held in spaced relation over the die element thereby. 
For the purpose of severing the strip across the 130 

oblong openings 35 and also between certain of 
said openings the strip 15, after completion of all 
of the oblong openings 35 throughout the length 
of the strip, is fed between punch and die ele 
ments 55 and 56 shown in Figures 6, 7, 8 and 9. 135 
The punch and die elements 55 and 56 may con 

stitute the punch and die elements of a generally 
horizontal type of press, it being understood that 
although this particular punch and die means is 
shown in Figures 6, 7, 8 and 9, as acting horizon 140 
tally, the punch and die elements for severing the 
strip after completion of the openings forming 
the spaces between the legs of the laminations 
may be inclined to the horizontal as desired. 
The die element 56 comprises the die proper 57. 145 

secured in the die block 58 which is, in turn, 
secured to the bolster 59 of the press. The die 
proper 57 is provided with two generally rectan 
gular, die openings 60 which correspond with the. 
outer contours of the laminations 5, and are the 150 
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4 
openings for blocking out or forming the Outer: 
contours of the laminations. These OpeningS 60 
are bounded by relatively sharp cutting edges and 
are positioned in staggered relation, One at each 
side of the center of the generally vertical path of 
travel of the strip 15 between the punch and die 
elements.55 and 56. The openings 60 preferably 
extend on through the block 58, and the bolster 
of the press or other support is open at 62. The 
cutting edges of the openings 60 are aligned on a 
longitudinal median line along the path of travel 
of the strip 15 and the generally vertically dis 
posed longitudinal dimensions of the openings 60 
are equal to the lengths Li of the laminations 5 
(Figure 11), whereas the width of the openings 60 
is substantially equal to the width W of the lami 
nations 5. The strip 15 may be guided generally 
vertically between the punch and die elements 55 
and 56 by guide' shoulders or flanges 65 formed . 
along the opposite sides of the die element 56. 
The inner guide edges of the guide 65 are prefer 
ably disposed at the outer vertical edges of the 
die openings 60, or the outer edges of these open 
ings may extend outwardly slightly of the guide 
edges of the guides 65 to assure blocking out of 
the laminations through the opposite edges of 
the sheet metal strip. 
The cooperating punch means 55 is reciprocable 

generally horizontally into and out of coopera 
tion with the die element 56. It comprises a 
punch holder 70, a punch plate 71 and punch 
members proper 72. The punch members 72 are 
bounded by relatively sharp cutting edges and are 
of generally rectangular configuration conform 
ing peripherally with themating die openings 60. 
They may be secured to the plate 71 as indicated 
at 73, and the plate may, in turn, be Secured to 
the punch holder 70 as indicated at 74. The gen 
erally horizontal stroke of the punch element to 
ward the die element moves the punch members 
72 into the mating die openings 60 and, upon 
the outward movement of the punch element, the 
punch members are withdrawn from the die open 
ings as shown in Figures 6 and 7. , - 
The strip of sheet metal stock 15 with all of 

the opening 35 punched therein is fed generally 
vertically between the punch and die elements 55 
and 56 in the direction indicated by the arrow in 
Figure 7. The feed may be by gravity, or at least 
partially by gravity, the operator, usually being 
depended upon to assist gravity by hand in feed 
ing the strip between the punch and die elements 
55 and 56. Stop means 76 is provided for stop 
ping the end of the strip 15 at the lower cutting 
edge of the lower die opening 60, or just slightly 
ahead of said lower edge to assure complete block 
ing out of the lamination upon operation of the 
press. With the lower end of the metal strip thus 
positioned, the first stroke of the punch into en 
gagement with the die element punches out two 
E-shaped laminations in staggered relation along 
the lines 78, 79, 80, 81 and 82 of Figure 10. At 
the same time the other lamination 15a is freed 
upon the initial blocking operation upon the strip 
and this lamination may drop out generally ver 
tically from the face of the die element 57. 
Upon completion of this blocking out operation, 

the lower end of the strip is formed by the cut 
edges 82, 81 and 79, and, after withdrawing the 
punch element from the die element, the strip is 
fed forward a distance substantially equal to the 
length L of the lamination whereupon the suc 
ceeding stfoke blocks out two staggered E-shaped 
laminations similar to the two laminations blocked 
out in staggered relation upon the first stroke of 75 

1,962,482 
the press. Obviously the Small openings 34 assure 
...that the staggered E-shaped bodies will be sepa 
rated at all times at the meeting inner corners of 
the punch member 72 and die openings 60. It is 
to be understood that the outer longitudinal edges 
of the metal strip may be cut to shape independ 
ently of the punching operations herein described. 
The blocking out punch and die elements sever 
the strip longitudinally along the median line of 
the strip and across the transverse oblong open 
ings 35 centrally between the opposite ends of 
these openings, and also transversely between each 
pair of openings along the lines 79, 80 and 82. 

For the purpose of assuring proper positioning 
of the metal strip with its oblong openings 35 
with respect to the punch members 72 and die: 
openings 60, each of the punch members 72 is 
provided with a generally rectangular pilot or 
positioning member 84. These members 84 are 
in the form of blocks disposed parallel and trans 
versely elongated with widths substantially equal 
to the width of the oblong openings 35 and the 
Opposite sides 85, and one end of each block at 
86 is preferably tapered downwardly as shown in 
Figure 8 SO that when the openings 35 are dis 
posed between the punch and die elements 55 
and 56 the outer narrow ends of the blocks will 
enter the openings 60 in movement of the punch 
element into cooperation with the die elements 
and in spite of lack of exact positioning of the 
strip 15. Then upon completion of the punch 
ing stroke, the tapered ends of the blocks will 
pilot the stock to proper position and these blocks 
84, upon completely entering the openings 35, will 
assure such position and retain the same in the 
operation of the press, it being understood that 
the tapered edges 85 cooperate with the opposite 
longitudinal edges of the openings 35 and that 
the tapered ends 86 cooperate with the ends of 
the openings 35 in the positioning action. The 
blocks 84 may be rigidly secured to the face of 
the punch element 72 by means of screws 87. 

Suitable means may be provided for stripping 
the stock from the punch element of the press. 
The stripper may be in the form of a stripper 
plate 88 rigidly secured in spaced relation over 
the die elements and provided with openings 89 
corresponding with the die openings' 60 to permit 
movement of the punch elements 72 through the 
stripper plate 88 into the respective die openings 
60. In the illustrated embodiment, the stripper 
plate 88 is secured by any suitable means, such 
as the bolt shown in dotted lines in Figure 6, 
to the guide flanges or shoulders 65 and is spaced 
from the face of the die proper 57 by means of 
the flanges 65. . . . . . 

The notches 27 formed in the bases of the lami 
nations 5 and the notches 28 formed in one edge 
of each of the straight pieces 10 are for purposes 
of assembly. When, for example, the lamina 
tions are assembled as shown in Figure 11, these 
notches 27 and 28 may be disposed to receive 
the posts or the shanks of the screws or other 
means used in binding the laminations together. 

It is to be understood that the oblong openings 
35 may be stamped out with their lengths dis 
posed longitudinally of the strip instead of trans 
versely of the strip and that, instead of punching 
only one pair of openings 35 with each stroke 
of the press, any desired number of pairs of such 
openings may be punched out upon each stroke 
of the press. Where more than one pair of such 
openings are stamped upon each stroke, the 
means for independently cutting the laminations 
from the strip will be modified to cut out a cor 
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respondingly increased number of laminations 
upon each stroke of the severing or blanking out 
preSS. The number of laminations blanked out 
or formed upon each stroke may vary widely 
Within the Scope of the present invention, it being 
contemplated as entirely practicable to form 
from two to sixty-four laminations, upon each 
stroke of the punch and die elements illustrated 
in Figures 6 and 7. In the application, of which 
the present application is a division, I have shown 
Several illustrative manners of cutting more than 
One pair of oblong openings from the strip upon 
each stroke of the punch means for renoving the 
material between the legs of the laminations and 
the mannel of cutting out a relatively large nunn 
ber of laminations upon each operation of the 
means for cutting or blanking the laminations 
from the strip. It is to be understood that the 
apparatus of the present invention may be modi 
fied within the Scope of the appended claims t) 
carry out any of the methods disclosed in the 
parent application, and that other modifications 
of the present invention are contemplated. 
The advantages of first forming all of the ob 

long openings throughout the length of the Strip 
of stock and thereafter severing the strip across 
and between these openings to blank out the 
E-shaped body and the advantages of the other 
aspects of the present invention are fully set out 
at the outset of this specification. 
I claim: 
1. In combination, cooperating and relatively 

movable punch and die elements for punching by 
successive operations oblong openings throughout 
the length of a strip of stock, a pair of generally 
rectangular block punches operable independently 
of the operation of said punch and die elements 
and by successive operations cutting the strip 
across the oblong openings and between certain of 
Said oblong openings to form predetermined shapes 
after completion of said openings throughout the 
length of the strip, said block punches being po 
sitioned in staggered relation, one at each side 
of a line through the centers of Said openings, 
and means on the second independently oper 
ated punch members cooperating with certain 
of the openings made by the first punch members 
to align the material for the second independent 
ly operated punch members. 

2. In combination, die means having a pair of 
oblong die openings, a pair of oblong punch ele 
ments cooperating with said die openings for 
punching pairs of oblong openings within a strip 
of stock and by successive operations throughout 
the length of said strip, a pair of generally rec 
tangular block punches positioned in staggered 
relation and operable independently of Said die 
means and said first punch elements for Sever 
ing the strip by successive operations across the 
oblong openings and between pairs of oblong open 
ings to form predetermined shapes after comple 
tion of the oblong openings throughout the length 
of strip, and means On the Second independently 
operated punch members cooperating with cer 
tain of the openings made by the first punch mem 
bers to align the material for the second inde 
pendently operated punch members. 

3. In combination, a die having parallel enclosed 
die openings, a punch having punch projections 
mating with said die openings, Said punch and 
die being adapted for cutting Successive oblong 
openings entirely within a continuous strip fed 
therebetween, a die independent of said first die 
and having rectangular die Openings disposed in 
staggered relation, a punch having punch pro 

jections mating with the die openings of said last 
die for severing the strip across said oblong open 
ings and between the successive openings after 
completion of all of said oblong openings through 
out the length of the strip, and means on said 80 
last punch cooperating with certain of the open 
ings made by Said first punch to align the ma 
terial for the Second punch. 

4. Die press means for cutting lamination bodies 
from a continuous strip comprising cooperating 85 
Vertically acting punch and die members for cut 
ting oblong openings entirely within the strip for 
the purpose of removing the material from be 
tween the legs of the lamination bodies, gener 
ally horizontally acting punch and die members 90 
for cutting the lamination bodies from the strip 
after completion of the cutting of all of the ob 
long openings throughout the length of the strip, 
Said last punch and die members being of rec 
tangular configuration disposed in staggered re- 95 
lation, One of Said rectangular punch and die 
members operating upon the strip at each of the 
Opposite ends of the oblong openings, and means 
On the generally horizontally acting punch coop 
erating with certain of the openings made by the 100 
vertically acting punch to align the material for 
Said horizontally acting punch. 

5. In combination, a die having parallel en 
closed die openings, a punch having punch pro 
jections mating with said die openings, said punch 105 
and die being adapted for cutting successive 
groups of oblong openings entirely within the 
Width of a continuous strip fed therebetween said 
die having additional relatively small openings 
and Said punch having punch pin means for 10 
punching notches in the opposite longitudinal 
edges of the strip and notches in the edges of 
the Straight pieces punched out in forming said 
oblong openings. 

6. In combination, a pair of generally rec- 115 tangular punch members disposed in staggered 
relation, nating die openings for said punch 
members, means for punching a hole in a strip 
of Stock ahead of Said punch members and die 
openings in the path of movement of the stock 20 
therebetween, and means for advancing the stock 
to position the hole punched by said last means 
in intersecting relation to the adjacent corners 
of said punch members whereby upon the punch 
ing operation of said members the laminations 125 
will be blocked out with their corners intersecting 
Said hole. 

7. In combination, die press means including 
a die having die openings, punch members co 
operating therewith, means for feeding a con- 130 
tinuous Strip therebetween, said punch members 
forming an aligning hole in said strip and ob 
long pairs of openings transversely of said strip 
upon Successive operations of said die press means, 
a second die, having die openings, punch mem- 185 
bers cooperable therewith and actuated inde 
pendently of Said first-named punch members, 
and means on the second independently operated 
punch members cooperating with certain of the 
openings made by the first punch members to 140 
align the material for the second independently 
operated punch members, said strip being en 
tirely converted into predetermined shapes upon 
operation of said second punch members. 

8. In combination, die press means including a 145 
die having die openings, punch members coop 
erable therewith, means for feeding a continuous 
strip therebetween, said punch members forming 
an aligning hole in Said strip and oblong pairs 
of Openings transversely of said strip upon suc- 50 
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cessive operations of said die press means, a Sec 
old die having die openings, punch members co 
operable therewith and actuated independently 
of said first-named punch members, stop means 
for preventing passage of any portion of said 
strip through said die, said strip being entirely 
converted into predetermined shapes upon op 
eration of said second punch members, and means 
on the Second independently operated punch 
members cooperating With certain openings made 
by the first punch members to align the material 
for the second independently operated punch 
members. - 

, 932,432 

9. Die press means for operating upon a strip 
provided with oblong openings extending trans 
Versely of Said Strip, comprising a die member 
having die openings, punch members cooperable 
therewith upon horizontal movement, guide 
means carried by said die member for laterally 
aligning Said strip in said member, and stop 
means holding Said strip against downward move 
ment through said member, said strip being fed 
into said press means by gravity and being en 
tirely converted into predetermined shapes. 

JAMES C. DALEY. 
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