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Specification of Letters Patent. ]Pa,ﬂ;eﬁtedl Sept. 2, 1919.

Application filed Septeinber 20,1917, Serial o, 192,266.

Zo all whom ¢t may concern: v
Be it known that I, Patricr J. CuLEANE,
Jr., a citizen of the United States, residing
t Cleveland, in the county of (Zluya,hoga,
and State of Ohio, have invented a certain
new and useful Improvement in Punch-
Pressers, of -which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings.

This invention relates to presses and,’
while certain features thereof are capable -

of use in a broader or more general field, it
has proven of particular importance in hot
pressed work and especially in connection
with the production of articles having the
characteristics and general shape of high ex-
plosive shells. o o

~ In the manufacture of such shells, it has

heretofore been necessary to subject the
heated billet to two punching operations in’

order to secure a measurable degree of accu-
racy therein but, because of the tendency of
the punch to drift, such inaccuracies have
developed as to necessitate the condemna-
tion of a comparatively high proportion of
such shells. It is the object of this invention
to provide a press wherein the punching of
the shell may be accomplished by a single
operation and the inaccuracies obviated,

thus greatly increasing the efficiency and the

output of the machine. Further and more
limited objects of the invention will appear
in the specification and will be realized in

“and through the combinations of elements

embodied in the claims forming part hereof.
In the drawings, Figure 1 represents a
side elevation of a punch press embodyin%

my invention; Fig, 2.an enlarged sectional

detail through the lower part of said press,
the upper portion being shown in elevation
and the section being taken at substantially
right angles to Fig. 1; Fig. 3 a sectional

‘view corresponding to the line 3—3 of Fig.

- 2; Fig. 4 a view at right angles to the punch,

45

taken above the bars 18; and Fig. § a per-
spective view of the pilot for the punch.
Describing by rteference characters the

-various-parts illustrated herein, 1 denotes

the top frame having the stops 2 and sup-
porting the cylinder 8. 4 denotes the piston
or ram, which is movable through the frame

1.in the ordinary manner. The top frame

ig' supported from the bottom platen 5 by
means of the colummns 6. ase coluiins
serve as guides for the top plates 7 having

secured to the bottom theresf the punch
holder 8. The punch holder is provided
with a central bore 9 to which the upper
portion 10 of the punch is secured by means
of a bushing 11 having a bottom flange 112

by which it is bolted to the punch holder,

as indicated at 11°. At its upper end the
central bore of the bushing is enlarged, as
shown at 11¢, to form a shouldered seat
for the flanged top of the punch member 10.

65

The punch member is held against rotation
by means of a dowel pin 12 fitted into the
upper portion of one side of the bushing and -

entering codperating semi-circular recesses
in' the reduced upper end of said bushing
and the lateral portion of the flange at top
of the punch member 10.

10* denotes a removable extension which is

threaded into the lower end of the punch
member 10 and which is provided with a
central bore 10° registering with a like bore
10° in the member 10. . '

10® denotes a removable extension which is’

’said member being threaded into the lower
end of the member 10* and being provided
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with a central bore 10° adapted to register .

with and form a continuation of the bores
10° and 10°. A tube 13 is threaded into the

upper end of the bore 10°, extending down-

wardly within and spaced from the bores
10 and 10, the lower end of said tube being
above the bottom of the bore 10°. The

upper end of the tube communicates with -
the bore 10¢ in the member 10 for the pur-

pose of conducting water or other cooling
agent supplied through the pipe 14 to the
annular chamber surrounding the said tube,
the liquid thus supplied being conducted
away through the tube 15 which communi-

cates the upper portion of the bore 10°

Flexible tubing'is employed as part of the
inlet and outlet connections to accommodate

" the movements of the top platen.

Supported by the bottom platen 5 is a
base 16, the basé heing shown as secured to
said platen by means of bolts 170. The
upper surface of this base is provided with

an outer annular seat 16* for the lower por-

tion of the die holder 17 and with an inner
annular seat 16° for the lower portion of the
die bottom 180. This die bottom is a mem-
ber which takes the thrust of the punch and
transmits the same fo the base and bottom
“platen. - Secured t6 the top of the die holder
17 are the barg 18, the upper ends of said
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bars being projected inwardly, as indicated
at 18% to form fingers which, when neces-
sary, will strip the pilot (to be described

hereinafter) from the punch.
Within the die holder is mounted the die.

_ casing 19. This casing is provided with an

10

internal cylindrical surface 192 and an ex-

‘ternal cylindrical surface 19?, the said sur-
. faces extending upwardly from the bottom

of ‘the casing. Above the surface 19, the
casing is slightly flanged or shouldered, as
indicated at 19°, whereby it is adapted to

- engage and rock slightly within the inner

15

20

surface of the die holder 17, being supported
against upward movement by means of the
inwardly prejecting flange or shoulder 172
on said holder. The inner cylindrical sur-
face 19* extends upwardly from the bottom
nearly to the top of the casing, the upper
end of the casing being provided .with an
inwardly projecting flange or shoulder 194
which isadapted to engage the top of a bush-
ing 20 forming a part of the female die and

- the lower end whereof is supported.on top

25.

30,

35

of a false bottom 21 resting upon the die
bottom 180. The bore of the bushing 20 is
slightly flared outwardly from bottom to
top to permit of the flowing of the inetal
during the punching operation. In Fig. 2,

the amount of taper is exaggerated for pur-

poses of illustration; in practice, the taper
will be about % inch. The upper surface
of the bottom 180 is provided with a concave
seat. 180* for the complementary convex
lower surface 21* of the false bottom pladte

- 21, The cobperating surfaces 180* and 21

- are preferably segments of a common sphere,

whereby a ball-and-socket joint is formed

- between the parts 180 and 21. As will ap-
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pear from Fig. 2, a slight clearance is pro-
vided between the lower end of the die cas-
ing and the subjacent portion of the die
bottom 180. - .

22 denotes a knockout bar which nor-
mally rests upon the bottom platen and is
supported between guides 16° formed with
the base. This knockout bar is operated by
means of rods 23 connected to opposite sides
of the top platen 7 and extending through
said bar. These- rods are provided each

‘with a suitable head or projection 28* which,

when the top platen has been elevated a pre-
determined distance, are adapted to engage
the bottom of the bar 22, thereby to lift
the same and the parts connected therewith.

24 denotes a knockout pin which is sup-

- ported: by the bar 22 and which extends

60

- through a bore in the central portion of the
. die bottom 180, it being noted that sufficient

clearance is provided between said pin and
the wall of said bore to permit of the ad-
justment to be described hereinafter. The
upper end of the pin fits within a central
bore in the false bottom plate 21 and'is con-

66 nected by means of a screw 242 to the com-

_top of the false bottom 21. The
20 and 25 constitute members of the female

1,315,010

bined knockout plate and bottoming or
forming member 25. The member 25 is
fitted within the bottom of the bushing 20
and its-upper surface is so shaped as to give
the desired form to the bottom of the blank
25%; in the embodiment illustrated herein,
the upper surface of the said member forms
the bottom of the shell blank.. The bottom
of the member 25 is shown as frusto conical
in shape whereby it fits within and seats
upon a correspondingly shaped seat in the
arts 19¢,

die codperating with the punch or male die.

In hot punching operations, the punch
tends to drift toward one side or the other
of the female member or die casing. This
results in punching the work out of center.

"As a result; it has heretofore been found

necessary in the manufacture of high explo-
sive shells to subject the blanks to ‘two
punching operations. In order to prevent
this drifting of the punch and also to com-
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pensate for the uneven wearing thereof, the -

die casing is adjustably supported within

the holder by means of the ball-and-socket .

connection between the bottom of said casing
(provided by the member 21) and the die
thrust member 180, said ball-and-socket con-
nection being formed between the false bot-
tom plate 21 and the said member. For
the purpose of securing such adjustinent, a
suitable number of screws 26 are radially
mounted within the die holder 17 with their
inner ends adapted.to abut against the lower
end of the die casing. Four such screws are
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indicated, but it will be evident that the

number may vary in accordance with any
particular installation and the incidents of
use. By adjusting these screws, the bottom
of the die casing (the portion remote from the
punch) may be so moved as to vary the axial
position of the female die with respect to the
punch thereby to compensate for the drift
and wearing of the punch and to insure such
accuracy in operation as will not only ob-
viate a second punching operation buf will
reduce the number of imperfections to a neg-
ligible minimum. The limited adjustment

requisite for this purpose is permitted by the-
. pivotal connection between the female die

and the die holder through the casing shoul-
der or flange 19°. Other adjusting means, as
wedges, obviously may be émployed in place
of the screws 26. :
Surrounding the punch is the pilot 27, said
pilot having a central bore for the lower

unch member and being provided with a'

edge 27* whereby it may be supported on top
of the die casing, the lower end of the pilot
being adapted to fit within the flange or
shoulder 19? of said casing. Secured to the
‘upper end of the pilot is the stripper bar 28
which is adapted to: be engaged by the fin-
gers 18° on the upward stroke of the punch.
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For the purpose of cboling the female

die member, the space provided between the
outer surface of the die casing and the inner
surface of the die holder is supplied with a

_cooling liquid, the liquid being circulated

through such space by means of the pipes
29, 293, '

In operation, the heated billet will be in-
serted within the bushing 20 and the pilot
will be applied in the manner shown in Fig.
2. The punch will then be operated in the
usual manner. On the upstroke, should the
pilot adhere to the punch, it will be re-

“moved therefrom by the engagement of the

stripper plate with the fingers 18 and can
then be removed. Further upward move-
ment of the punch causes the rods 23 to lift
the knockout bar 22 and thereby lift the
shell blank to a position where it can be
readily removed. Whenever occasion may
require, the screws 26 may be adjusted so as
to line up the blank properly to compensate

for the drift and wear of the punch, thus
insuring accuracy in the punching operation

as well ‘as in the product.~ The ball-and-
socket joint formed between the members

.18 and 21 and the arrangement of the ad-

justing screws 26 permits this adjustment
to be made. conveniently and ehables the
work to be moved in any desired direction;
and this adjustment is all that is necessary
in order to enable the operation-to con-
tinue. .

By the construction illustrated and de-
seribed herein, T have produced a self-con-
tained means for adjusting the female die
and the work supported thereby with refer-
ence to the punch or male die and one which
enables the work to be performed not only
with half the number of operations hereto-
fore employed but with extreme accuracy.

Having thus described my invention, what
I claim is:— :

1. In an apparatus of the character de-
scribed, the combination, with a die punch,
a female die and a casing therefor and
means for moving one of such die members
toward and from the other, of means codp
erating. with the portion of said casing
which is remote from the punch for adjust-
ing the casing and the female die therein
with respect to the axis of the punch.

2. The combination, with a punch and a

die casing and means for moving one of -

such die members toward and from the
other, of a holder for the die casing, and
means associated with the holder for adjust-
ing the position of the die casing with re-
spect to the axis of said punch. ‘

3. The combination; with a punch and a
die casing and means for moving one of
such die members relatively to the other, of
a die holder engaging a portion of the die

~ casing which is adjacent to the punch, and

1]

means carried by the die holder and engag-

ing the casing at a point which is remote from
the punch for adjusting the said casing with
respect to the axis of the punch.

4. The combination, with- a punch and
die casing and means for moving one of
such die members relatively to the other,
of a die holder wherein the die casing is
supported for adjustment to vary its axial
position with respect to the punch, and
screws carried by the. die holder and oper-
atively engaging the die casing for so ad-
justing said casing. '

5. The combination, with a punch and a

.die casing having a bore ‘for the article to

be punched and means for moving one of
such die members relatively to the other,
of a closure member for the casing, a mem-
ber adapted to receive the thrust of said
punch, a member adjustably interposed be-

tween the two last mentioned members, and

means for adjusting the die casing, the
closure member, and the intermediate.
member relatively to the thrust-receiving
member. i o :

6. The combination, with a punch and a
die casing having a bore for the article to
be punched, and means for moving one of
such members relatively to the other, of a
member adapted to receive the thrust of
said punch, a member adjustably inter-
posed ‘between the last mentioned member
and the closure member, and means' for ad-
justing the die casing, closure member and
intermediate member relative to the thrust-
receiving - member.

7. The combination, with a punch and a
die casing and means for moving one of
such die members relatively to the other, of
a bushing within said die casing, a thrust-
recelving member at the end of said casing
which is remote from the punch, a form-
ing member within the portion of said bush-
ing which is remote from said punch, a
supporting member for the last mentioned
member within the die casing and oper-
atively interposed between the said bush-

ing and the thrust-receiving member and

adjustable relatively to the last-mentioned
rember, and means coSperating with the
die casing for adjusting the same trans-

_versely with respect to the punch together

with the forining member and the support-
ing member. o S

8. The combination, with a punch and a
die casing and means for moving one of
such die members relatively to the other,
of a bushing within the die casing, a knock-
out plate within said bushing, a pin for said

8
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plate;, a thrust-receiving member through .

which said pin loosely extends and having «
concave surface presented toward the bush-
ing, a plate interposed between the knockout
plate and the thrust-receiving member and
having a convex surface codperating with

the concave surface of said member, means

)
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~ transversely with respect to the punch, and.

10

- between the knockout p

15

20

&

for adjusting the die casing and said plates

means operative by the movement of the
die tnembers from each other for operating
the said pin. '

9. The combination, with a punch and a
die casing and means for moving one of
such die members relatively to the other, of
a bushing within the die casing, a knock-
out plate within said bushing, a pin for said
plate, a thrust-receiving member through
which said pin extends, a plate interposed

late and the thrust-
receiving member, the engaging surfaces of
the thrust-receiving’ member and the plate
codperating therewith producing a ball-
and-socket connection, means for adjusting
the die casing and said plates transversely
with respect to said punch, and means op-
erative by the movement of the die members

- from each other for operating the said pin.

10. The combination, with a punch and

' means for operating the same, of a base, a

25
_ 30
35
40
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_operative by the movement of

die casing, a bushing in said casing and

serving to support the latter, a thrust-re-
ceiving member on said base and opera-
tively interposed between the same and said
die casing, the said’ member having a con-
cave surface presented toward the said
casing, a plate havin

and interposed between said member and
the bushing, a knock-out plate within
said bushing and supported by the last
mentioned plate, means for adjusting the
die casing and the said plates transversely
with respect to the said punch, and means
the punch
away from the die casing for automatically
operating the knockout plate.

- 11. The combination, with a punch and

means for operating the same, of a die
and a closure for a -

comprising a casing
portion thereof which is remote from the
punch, a ball-and-socket support for said
closure, and means coSperating with the

casing for adjusting the same and the.

closure transversely—with respect to said
punch. , ' '
- 12. The combination, with a punch and

- means for operating the same, of a die com-

prising a casing and a member for forming
the end of the blank which is remote from

- the_punch, a ball-and-socket. support for

58

60

said member, and means for adjusting the
said casing and member transversely of
said punch. : :
- 13. The combination, with a punch and
means for operating the same, of a.die com-
prising a casing and a closure for. the por-
tion thereof which is remote from the

‘a convex surface
.complementary to said concave surface

-signature.

1,315,010

punch, a support for said closure compris-
Ing two members having a ball-and-socket
connection, one of said members being
movable with the casing, and means codp-
erating with the portion of the casing adja-
cent such movable member for adjusting
the casing, the closure and the movable
member transversely of said punch.

14. The combination, with a male and a
female die member, and means for moving
one of said members relatively to the other,

6t

7¢

of a ball-and-socket support for one of said -

~members, and means for adjusting the last-

mentioned member with reference to said
support. _

15. The combination, with a male and a
female die member and means for moving
one of said members relatively to the other,
the female member having a portion op-
posed to the thrust of the male member, of
means for varying the axis of the female
member with relation to the male member,
and a support for the said portion of the
female die member, the cobperating sur-

- faces of said support and said portion form-

ing a ball-and-socket joint.

16. The combination, with a male and a
female die member, and means for moving
one of said members relatively to the other,
of a support for the female member, said
support including a ball-and-socket support
for the portion o% the female member which
is remote from the male member, and means
for adjusting the female member on said
support.

17. The combination, with a punch and a
female die member, of means codperating
with the portion of said member which is
remote from the punch for rocking said
member about the punch facing portion
thereof. : _

18. The combination, with a punch and a
female die member, of means for supporting
the punch facing portion of said member
against movement across the axis of said
punch, and means coSperating with a por-
tion of said member which is remote from
the first mentioned portion for varying the
position. of the axis of the said member
relatively to said punch.

19. The combination, with a punch and a
female die member, of a curved support for
the end of said member which is remote
from said punch, a rocking support for the
punch facing portion of said member, and
means for adjusting said member with re-
spect to both supports thereby to vary its
axial relation to said punch. = -

In testimony, whereof, I hereunto affix my

PATRICK J. CULHANE, Jr.
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