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Application filed September 23,1899, Serial No, 731,400, (No model.)

To all wivom it 1ay concer:

Be it known that I, EmiL F. HOLI\"’GER a
citizen of the United States, residing at Me-
Keesport, in the county of Allegheny, State
of Pennsylvania, haveinvented a certain Im-
provement in the Art of Piercing Solid Bil-
lets for the Production of Hollow Metallic Ob-
jeets, of which the following is a specification.

This improvement relates to the art of
manufactaring hollow objects by piercing
suitably hot solid metallic billets. The prac-
tice heretofore has been to employ a matrix
for containing the billet and either a mov-
able plunger or a movable piercing-punch for
administering to the solid billet the endwise
pressure required to displace and compel the
metal to flow into the annular space between
the punch and the wall of the matrix.

The object of the present invention is to
diminish the power required to effect the
plercing operation, and this object is accom-
plished by making an upright pier cing-punch
the stationary or passive member of the pierc-
ing-couple and a reciprocating matrix the ac-
tive membel of the piercing-couple. The
terms “*aective” and ** passive’ are herein em-
ployed because the movable matrix actively
administers to the billet the endwise down-
ward thrust which the stationary punch pas-
sively opposes.

The present method embraces in detail the
following steps, to wit: first, the formation
in one end of the billet of a recess suitably
conforming in shape and size to the shape
and size of the apex of the punch; secondly,
the deposit of the thus-recessed end of the
billet upon the upper end of the punch,
whereby the billet is sustained and central-
ized with relation to the centrallongitudinal
ax1s of the matrix; thirdly, the appheatmn
to the matrix of the necessary power to en-
able 1t to descend and envelop and adminis-
ter to the billet the downward pressure re-
quned to effect the pierecing operation, and,
1nally, the elevation of the matrix and the
subsequent stripping of the hollow product

from the punch to which the hollow product

usually adheres in consequence of its shrink-
age when cooling.
“The invention is practiced in the manufac-

ture of the shells of projectiles by the use |

of the apparatus shown and described in

iy pending application, serially numbered.
706,366, in which case the upper end of the

matrix is shaped to correspond to the co-
noidal point of the projectile and is also prac-
ticed in the production of tube-blanks by the
use of the apparatus shown and deseribed in
my pending application, Serial No. 714,644, or
in any other case in which the matrix has
within its upper end a bushing or its equiva-
lent for bearing upon the oute1 edge of the
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top of the billet and, 1n eon,]unetmn with a

cylindrical plunger contained within the
bushing, administering to the billet the pres-
sure required to force the metal downward
around the piercing-punch.

The accompanying drawings, illustrating

1 two forms of piercing appelatue suitable for

the practice of the invention, are as follows:
IFigure 1 is an elevation, paltly broken out
and partly 1n section, of plercing apparatus
of the kind shown in my pending application,
Serial No. 706,366, showing the recessed billet
deposited upon the upper end of the punch
preparatory to being acted upon by the solid-
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headed matrix employed for manufacturing

the shells of projectiles. Fig.2isa view rep-
resenting the apparatus shown in Fig. 1 at a
stage in the operation in which the blllet 18

partially pierced and its upper end partially

reduced to the conoidal shape of the upper
end of the matrix. Fig. 3 is an elevation,
partly broken out and partlv In section, of
the piercing-press for producing tube- blanks
shown and described in my pendmg applica-
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tion, Serial No. 714,644, showing the recessed

billet deposited upon the upper end of the

piercing-punch beneath the matrix. Fig. 4
1s a view of the parts shown in Fig. 3, shew-—-
ing the piercing operation nearly completed
As the piercing-presses shown in the draw-
ings are fully 1llustmted and described in my
said pending applications, in which they are
made the subjects of claims, it is not neces-
sary to herein refer to them otherwise than
In such general terms as will indicate the em-
ployment of the present invention when they

‘are used for their respective purposes.
- Kach of the two forms of piercing-presses

shown in the drawings employs a stationary

Qo

[OO

upright piercing-punch A, a vertically- -recip-
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rocating matrix B, a matrix-carriage C, a hy-
dranlic ram D for forcing the carriage and

the matrix downward to deliver the working |

stroke upon the billet, hydraulie pistons E L
for elevating the carriage and matrix after
the conclusion of the piercing operation and
by means of the stripper F stripping the hol-
low produect from the punch. In each case
the billet T has its lower end provided with
the recess I’, adapting it for deposit upon the
apex of the punch.

In the projectile press, as shown in IFigs. 1
and 2, the matrix has a solid upper end co-
noidally shaped to correspond with the point-
ed end of the projectile and provided with the
usual vertical aperture or vent-hole b.

In the press for making tube-blanks, as

‘shown in Figs. 2 and 3, the matrix has in-

serted in its upperend the bushing G, present-

ing at itS lower end the annulus G’ for bear-

ing upon the outer edge of the top of the bil-
let and in conjunction with the lower end of
the eylindrical ram I, contained within the
bushing G, administering to the billet the
downward thrust by which the metal is made
to envelop the upper part of the punch by
flowing into the space between the punch and
the wall G*® of the matrix. '

It is to be understood that the practice of
the method constituting the present inven-
tion is involved in the use of any form of
piercing apparatus in which the billet is de-
posited upon the nupper end of a stationary
upright piercing-punch and is acted upon by
a descending matrix adapted to administer
the required downward pressure upon the
whole of or upon any part of the upper end
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| of the billet, whereby the direction of the flow

of the displaced metal which elongates the

hollow product is the same as the direction of 4o

the descending stroke of the matrix.
What is claimed as the invention 1s
1. The improvement in the art of piercing

- solid billets for the production of hollow me-

tallic objects, which consists first, in forming

45

a suitable recess in one end of the billet; sec-

ondly, in depositing the recessed end of the

suitably-heated billet upon the upper end ot

a stationary piercing-punch; thirdly, in fore-
ing downward upon the billet a matrix adapt-
ed to administer to the upper end of the billet
pressure tending to force the hot metal to en-
velop the upper portion of the punch by flow-
ing into the annular space between the same
and the wall of the matrix, and finally, in
stripping the hollow produet from the punch.

2. The improvement in the art of plercing
solid billets for the produection of hollow me-
tallic objects which consists in supporting a
hot billet upon the upper end of a stationary
upright piercing-punch and in then forcing
downward upon the billet a suitable matrix
and thereby administering to the upper end
of the billet the pressure required to force
the hot metal to envelop the upper portion of
the punch by flowing into the annular space
between the punch and the wall of the ma-
trix, whereby the originally solid billet 1is
elongated and transformed into a hollow ob-
ject.

| EMIL K. HIOLINGER.
Witnesses: |

A. HERMAN,

RICHARD JAMES.
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