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Serial No. 707,603. 

To all whom it may concern: 
Beit known that I, STEPHEN D. HARTOG, 

a citizen of the United States, and residing 
at St. Louis, in the State of Missouri, have 
invented certain new and useful Improve 
ments in Processes of Making Punches and 
Dies, of which the following is a specifica 
tion. 
This invention relates to punches and dies, 

and more particularly to punches and dies 
of the multiple or compound type. 

In the prior art, more particularly where 
a multiple punch and die was used for 
punching thin sheets such as laminae for 
electrical machinery, the die was made of a 
solid block of steel. It is necessary to make 
such a die of comparatively great depth so 
as to permit considerable grinding to com 
pensate for wear. It is difficult to make 
such a die accurate, and it therefore requires 
for its making exceptionally skilled me 
chanics. One of the difficulties encountered 
is due to the fact that in the hardening and 
tempering of these dies, (having compara 
tively large bulk) great internal strains are 
set up during cooling, causing not only 
cracking, but also warping and deformation. 
It is therefore necessary to handle the die 
with extreme care to keep an even tempera 
ture. In the use of solid or block dies, es 
pecially where thin material is operated 
upon, the die aperture is liable to become 
worn or bell-mouthed. This not only re 
sults in an enlargement of the punched hole 
and the formation of burs and therefore in 
accuracy of the work, but also results in the 
punchings becoming wadded, thereby throw 
ing undue stresses on the punches. It is 
therefore necessary to grind the die down 
-until the bell-mouthed part is ground out, 
which not only requires excessive grinding 
at a great cost, but also reduces the life of 
the die. Moreover when a solid or block 
die becomes broken or defective, even though 
this defect extends only to one die aperture, 
the whole die must be discarded. 
A multiple punch as now constructed con 

sists of a punch holder comprising a solid 
block into which the punches are set. The 
manufacture of such punches requires care 
ful fitting in order that the punches and the 
punch holder may be properly alined with 
respect to the die apertures in the die. As 
the punches must be comparatively long to 
permit grinding, the difficulty of fitting is 
increased in view of the fact that a slight 

displacement or error (more especially one 
of inclination) at the root of the punch, will 
cause this error to be multipled at the punch 
point. It is therefore necessary, after the 
punches are set in the holder, to properly 

60 

aline these punches by staking or bending 
them over. This operation does not only 
weaken the punches, but positions them at 
an acute angle to the die, thereby increasing 65 
the tendency of the punches to bind in the 
die. 
One of the objects of this invention there 

fore is to develop a process whereby punches 
and dies may be made with great accuracy, 
at a small cost, and by unskilled labor. 
Another object is to develop a process 

whereby those parts or elements of the 
punches and dies which require accuracy in 
their making, are duplicated to a large ex 
tent, and whereby accuracy of duplication 
and indefinite reproduction of those parts 
or elements can be obtained at a small cost. 
Another object is to develop a process 

whereby those parts or elements are pro 
duced by punching operations. 

Further objects will appear from the de 
tail description taken in connection with the 
accompanying drawings in which : 

Figure 1 is an elevation partly in section 
of a punch and die illustrating one of the 
steps of the process, Fig. 2 is a plan of the 
element as formed in the first step of the 
process, Fig. 3 is a view of a sheet of ma 
terial from which the element shown in Fig. 
2 has been punched Fig. 4 is an elevation 
partly in section of a finishing or shaving 
punch and die illustrating another step in 
the process, Fig. 5 is a view of the com 
pleted element as formed by the second step, 
Fig. 6 is a plan view of an assembled die 
made in accordance with the process form 
ing the subject matter of this invention, 
Fig. 7 is a section on the line 7-7 Fig. 6, 
Fig. 8 is a vertical section through an as 
sembled punch made in accordance with the 
process forming the subject matter of this 
invention, and Fig. 9 is a perspective view 
of a part of the punch. 

In accordance with this invention the die 
face is built up of a series of duplicate and 
interchangeable plates positioned and lo 
cated one by the other in assembled relation 
to form the die apertures of a multiple or 
compound die. A series of these duplicate 
plates are also mounted on the punch block 
or holder in the same coöperative relation as 
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on the die block, and these plates form to gether a series of Spaced punch receiving 
apertures in which the punches are posi 
tioned and located in assembled relation. 
The plates for both the punch and die are 
duplicate and interchangeble, and are so 
shaped as to form p 
apertures. These plates are produced wholly 
by punching operations, and the process of 
forming these plates will now be described. 

Referring more particularly to Figs. to 
5 inclusive, 10 designates a die block of or 
dinary construction provided with die aper 
tures 11 and 12, which die apertures are 
given considerable draft as shown. A punch 
block or holder 13 is provided with punches 
14 and 15 cosperating with the die apertures 
11 and 12, and the punch 15 is provided with 
the usual centering pins 16. The punch and 
die will punch the aperture forming plates 
or elements 17 from the sheet 22 and also 
form the Screw receiving holes thereira. 
The aperture forming plates are made of 

comparatively thick stock (one-eighth of an 
inch or oyer). This requires, as is well 
known to those skilled in the art, that the 
punch be smaller than the coöperating die 
aperture, the clearance increasing with the 
thickness of the stock. The punching 17 as 
punched from the sheet will therefore have 
the face 18, which was engaged by the 
punch, smaller than the face 19, which en 
gaged the die, so that the edge 20 will be in 
clined instead of square, while the lower 
corner of the edge will be rounded as shown 
at 21 Fig. 1 (on an exaggerated scale). The 
inside edge of the punched sheet will also be 
inclined and rounded, but reversely from the 
punching 17. This is a characteristic of 
punched material, especially where the stock 
is heavy. 
The punching 17 formed as above will be 

entirely unsuitable in its present, state. The 
face 18 cannot be used either as a punch or 
as a die face, as the edge 20 tapers in the 
wrong direction, while the rounded corners 
21 will render the face 19 unsuitable for cut 
ting. For the same reason the punched plate 
22 is entirely unsuitable in its present state, 
as neither the face which engaged the die, 
nor the face which engaged the punch can be 
used as a cutting face. In accordance with 
this invention the process is performed in 
two steps. In the first step the plate or 
punching is punched roughly to a size large 
enough to permit trimming. This is indi 
cated in Fig. 2 where the dotted lines show 
the finished size of the punching. In the 
second step the rough punching is trimmed 
to finished size by a finishing punch and die. 
The finishing or shaving punch and die 

consist of a die block 25 having a die aper 
ture 26 and a nest 27, and a punch 28 co 
operating with the die aperture 26. This 
finishing punch and die are formed accu 

arts of two adjacent 

rately and the clearance between the punch 
and die is very small, as it is only necessary 
to take a small shaving from the edge of the 
punched plate 17. In practice the size of 
the punch and die are practically the same 
and only very slightly smaller than the size 
of the face 18. in the punching operation 
the punching 17 is positioned in the nest 
with the face 18 engaging the die. The 
product resulting from this operation will 
be the finished plate 29 having its edges 
practically square as shown in Fig. 4. It 
will therefore be seen that in accordance 
with this process a series of duplicate inter 
changeable plates 29 are formed wholly by 
punching operations. These plates are ac 
curately finished to size with their edges 
Square to form a good cutting edge, and are 
so shaped that each plate will form a half 
of two adjacent apertures as hereinafter de 
scribed. It will be noted that the plates so 
formed are those parts punched out from 
the sheet. 
The process of assembling a die will now 

be described. Referring to Figs. (3 and 7, 
30 designates a die block or support. This 
die block has formed therein apertures 31 
which may be cast in the block. A channel 
is cut in the upper face of the die to provide 
positioning shoulders 32, which shoulders 
are undercut, as shown at 33. The width of 
this channel as measured between the shoul 
ders is made accurately to correspond to the 
length of the plates 29. The plates are posi 
tioned in the channel formed in the die 
biock with the side edges of these plates en 
gaging one another and with the ends of the 
plates engaging the shoulder's 32. The plates 
ai'e Secured in position by means of screws 
34 passing through the die block and tapped 
into the plates. The holes in the die block 
receiving the screws are of larger diameter 
than the screws, and the apertures 31 are 
larger than the die apertures formed by the 
plates. The die thus formed will have its 
die face made up of a series of mutually en 
gaging plates positioned one by the other in 
coöperative relation to form a series of 
spaced die apertures. 

Referring now to Figs. 8 and 9, 35 desig 
nates a punch block or holder which is 
formed with an annular recess 36 and with a 
larger annular recess forming shoulders 37. 
A Series of the plates 29 are mounted in the 
annular recess and are secured in position 
by means of screws 38 passing through the 
apertures in the plates 29. The screws are 
of slightly smaller diameter than the aper 
tures in the plates. The plates 29 will thus 
be positioned by their mutual engagement 
with one another and by the engagement of 
the ends of the plates with the shoulders 37, 
and these plates form together a plurality of 
apertures identical with the die apertures 
and spaced in identically the same relation. 
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These apertures receive the punches 39 as 
shown in the drawings. The channel 36 is 
slightly wider than the punches as shown in 
Fig. 8, and the punches are therefore lo 
cated and positioned wholly by the aperture 
forming plates. Preferably these plates are 
mounted in layers as shown so as to provide 
more extended bearings for the punches. 
After the punches are in position they are 
secured as positioned by means of screws 40 
extending through enlarged countersunk 
holes in the punch block and tapped into the 
punches, and the countersunk holes are then 
filled up with babbitt 41. This method of 
Securing the punches, by only filling the 
countersunk fastener receiving holes, is pref 
erable over the old method in which the 
punches were secured by a large mass of 
babbitt, as the shrinking of a large mass 
will often displace the punches. 

It will be noted that the face 18 of the 
punching which originally engaged the 
roughing punch, and is therefore the more 
accurate and clean cut face, forms the upper 
face of the die and the lower face on the 
punch block. w 

It will thus be seen that the invention ac 
complishes its objects. The plates forming 
the die face as well as the means for accu 
rately locating and positioning the punches, 
are duplicate and interchangeable. They 
therefore require for their manufacture only 
the accurate production of the master 
punches and dies, and one set of these master 
punches and dies can be used for manufac 
turing an indefinite number of plates and 
therefore an indefinite number of punches 
and dies. The plates are small and com 
paratively thin; the required heating and 
cooling for hardening and tempering will 
therefore not cause distortion and cracking 
as is the case in the manufacture of block 
dies. This invention therefore results in a 
process which has a low cost of production, 
a low cost of apparatus installation and 
maintenance, and has the capacity of accu 
rate duplication and indefinite reproduction. 
In accordance with this process the edges 

of a series of aperture forming plates are 

formed in duplicate by punching, so that 
each plate will have a die-cut contour pro 
viding duplicate, interchangeable edge lo 
cating means, and the plates so formed are 
assembled in mutual contour engagement on 
a holder or block to form in mutual assem 
bly a plurality of accurately spaced punch 
receiving apertures. The expression “punch 
receiving apertures” as used in the specifi 
cation and claims is used in its broad sense, 
so as to include the die-apertures formed by 
the plates on the die block and which re 
ceive the punches in the operation of punch 
ing, as well as the apertures formed by the 
plates on the punch holder and which re 
ceive and permanently position the punches 
thereon. - 
While this invention is particularly adapt 

ed for manufacturing multiple or compound 
punches and dies for producing laminae of 
electrical machinery, it is by no means lim 
ited to this specific use, but its application 
may be general. 

of the of the process, within the scope 
claims, without departing from the spirit of 
this invention, and it is therefore to be un 
derstood that this invention is not to be lim 
ited to the specific details described and 
shown. 
Having thus described the invention what 

is claimed is: 
The process of making multiple punches 

and dies which comprises forming the edges 

It is further, obvious that 
various changes may be made in the details 
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of a series of aperture forming plates in du 
plicate by punching so that each plate.will 
have a die-cut contour providing duplicate 
interchangeable edge locating means, and as 
sembling the plates so formed in mutualcon 
tour engagement on a holder or block to 
form in mutual assembly a plurality of accu 
rately spaced punch receiving apertures. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
STEPHEN D. HARTOG. 

Witnesses: 
A. F. BEYER, . 
FRANKLIN MILLER. 
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