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fo all whom it ma&y CONCEPTL: .

Be it known that I, GEORGE A. DORNIN, a
citizen of the United States, residing at Bethle-
hem, in the county of Northampton and State
of Pennsylvania, haveinvented a certain new
and useful Improvement in Apparatus for
Punching Metallic Bodies, of which the fol-

lowing is a full, clear, and exact desecription.
- Theobjectof thisinvention, stated generic-

ally, 1s to provide means for punching holes
in bloeks or ingots of metal; and, stated spe-
cifically, it consists in means forremoving the
central portion or core of blocks or ingots, so

ture into tubular or other articles.

Prior tothisinvention hollow punches have
been used for a variety of purposes; but in
attempting to use them for cutting out the

- core of a hot ingot it has been found that the

20

punch welds with the metal, and its useful-
ness is ended with the first operation. In-
deed, the heat has so affected the punch as to
causelttobendinoperation. A hollowpunch

- possesses many advantages for making holes
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in bodies of metal, not the least of which is
the fact that it provides for the escape or, in
other words, takes care of the cut-out por-
tion. In my efforts to nse such a punch re-
peatedly I have found that it is necessary to
keep the body of the punch out of contact

«with the metal, so as to prevent its distortion

and adhesion to the block and core, and to
effect this I provide the body of the punch
with a separable service portion or leading
end, hereinafter termed a ‘‘cutter,” which
projects beyond the inner and outer surfaces
of sald bodytosuch extent that as it is forced
through the metal it leaves a space or clear-
ance between the metal and the body of the
punch, and aithough the cutter may be welded
to or united with the cut-out portion or core
the body of the punch itself is unimpaired
and may be reused repeatedly, a new cutter
only being required.

- Onespecial application of myinvention con-
sists in making hollow metallic bodies suit-
able for further treatment for conversion into
any desired tubular or other articles of manu-
facture, and an advantage of my apparatus is
that the distortion of the block or ingot is

| very slight, and it is therefore in the most de-
sirable condition for further manufacture.

In the accompanyingdrawings, illustrating
my invention, in the several figures of which
like parts are similarly designated, Figure 1
1s an elevation of the punch, partly broken
away and with the leading end in vertical
section, showing the cutter in position. Fig.
2 1s a similar view with the separable service
portion or cutter detached. FKig. 3 is a top
plan view of the separable cutter detached.
Fig. 4 is a sectional elevation showing in a
conventional way my punch applied to a hy-
draulic press. Fig. 5 illustrates the opera-
tion of my punch when the same is about half-
way 1nto the block of metal to be punched.
Fig. 6 18 a view similar to Fig. 5, showing the
conditions oI parts when the punch is nearly
through. Fig.7 is a view siwilar to the last
two preceding views, but with the punch
passed entirely thr 011011 the block.

The body a of the pun(,h preferably is tu-
bular and ecylindrical,
oval or any other shape suitable for produc-
ing the desired hole or opening or perforation

1in Lhe metal being treated. This hollow or

tubular body may be made of any suitable
metal, and its leading end is constructed or

| a,dfmpted in any s ultable way to receive a sepa-

rable cutter b, which cutter is of less inter-

nal d1mensmns and greater external dimen-

sions than the bodv S0 as to project inte-
riorly and exteriorly beyond the walls of the
body, as clearly shown in all of the views.
One simple and convenient construction for
effecting a temporary union between the body
o and the cutter 6 comprises a groove ¢ in
one which receives a tenon d of the other with

a sutficiently-tight fit to cause the cutter to
-adhere to the body temporarily and suffi-

ciently for working purposes. As already
plainly indicated, however, I do not limit my
invention to any pmmculal construction of
union between the body and the cutter. It
18, however, material and of the highest im-
portance that the cutter should projeet in-
ternally and externally beyond the parallel
surfaces of the body, so that when said cut-
ter is used it will make a hole in the metal of

| greater dimenslons than the external dimen-

although it may be
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sions of the body, and thus prevent the ex-
ternal wall of the body from coming in con-
tact with the metal being operated upon and
will similarly reduce the dimensions of the
core or portion cut out to less than the inter-
nal dimensions of the body, and therefore pre-
vent contact between said core and the inte-
rior of the body. In this way the body of
the punch is preserved from overheating and
consequent deflection or deterioration and 18

also prevented from welding or adhering to ]

the metal, and hence when the metal has
been punched the body of the punch may be
freely withdrawn and used again repeatedly.
~In pI‘&GtIGIDU‘ my 1nvent10n the punch may
be arrangéd in a suitable coupling ¢ on the
end of the piston-rod f of the piston g of any
ordinary hydraulic press h, and the block of
metal ¢ to be punched or perforated is ar-
ranged upon a bed-plate 7 or otherwise, with

an opening %k beneath the block for the dis- |
charge of the portion of the metal cut out by

the punch. As the punch descends under
the action of the press or whatever other
power is used its cutter enters the mass of
metal, and the metal displaced flows ap in-
side of the punch, as shown at {, Fig. 5, while
@ space m is left between the outside of the
punch and the metal, and a space n is left be-
tween the inside of the punch and the core.
As the punching progresses toward the bot-
tom of the block thereis adisplacement of the
metaldownwardlyintotheopening k,asshown
at o 1n Kig. 6, and the tendency of the core to
flow up into the punch isarrested. Thefi

final
cut, as shown 1n Ifig. 7, carries the metal out
from the bottom through the opening %, and
usually it will be found that the cutter b will
be embedded in or welded to the eut-out por-
tion, as indicated in said Fig.7. The conse-
quent loss of the cutter is immaterial when
compared with the preservation of the punch
1tself, especially so0 as these cutters may be
produced at comparatively slight cost. The

§ hollow or perforated block of metal may then

be treated for the manufacture of a merchant-
able article of any sort and in any way. |

- In the case of ingots where there is any
piping my punch can be economically and ad-
vantageously used in removing the piped or

imperfect portion, to the great improvement

of the metal remaining.
I do not limit my invention to any particu-

lar apparatus for employing it, nor to the em- |

y
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ployment of the invention on hot or eold metal
oron any particular kind of metal or metallic
alloy.

What I claim is—
1. Appamtus for punching metallic bodles

comprising a tubular body and a separable
cutter applied to said body and projecting be-
yond the inner and outer walls thereof, and
means to force the cutter and body through a
metal object, substantially as described.

2. A hollow punch, provided with a sepa-

rable cutter of less internal dimensions and
oreater external dimensions than the body,
Substanmally as described.
- 3. Ahollowpunch, composed ofabodyh&v-
ing its leading end constructed for engage-
ment with a separable cutter, and said cutter
of less internal and greater external dimen-
sions than the body of the punch, substan—
tially as described.

4. A hollow or tubular puneh comprising
a body,and a cutter arranged on the leading
end of said body and connected therewith by
a groove-and-tenon joint, the said cutter be-
ing of less internal and greater external di-
mensions than the body, substantially as de-
seribed.

5. Apparatus for punching out the coresor

axial portions of ingots, which said cores or

axial portions may be piped or segregated,
and for punching other metallic bodies, com-
prising a hollow punch-body having a sepa-
rable cutter of corresponding shape and of
oreater external and less internal dimensions
thf«m the body,said cutteradapted when forced
into and through a metallic body to form a
hole therein la,rn'er than the external dimen-
sions of the lovo(ii,yr of the punch, and displace
the metal through the hollow interior of the
body for a portion of its way and free of con-
tact with such interior, the remainder of the
core or metal to be punched out, together with
the cutter, being discharged by the punch-
body from the end opposite to that which the
punch entered, the punch-body itself capable

of being withdrawn from the metallic body
[ 1n the reverse direction to that by which it en-

tered.

In testimony wheleof I have hereunto set
my hand this 6th day of August, A. D. 1900.
GEORGE A. DORNIN.

Witnhesses: .
- G. A. HART,
JOS. W. THURSTON.
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