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1o all whom tt may concern:

Be 1t known that I, Lronarp D. Davis, a
citizen of the United States, residing at Erie,in
the county of Erie and State of Pennsylvania,
haveinvented certainnew and useful Improve-
ments in Methods or Processes of Producing
Pierced Ingots with Solid Ends; and I do here-—
by dec aréthe following to be a full, clear, and
exact description of the invention, such as will
enable others skilled in the art to which 1t ap-
pertains to make and use the same.

This invention relates to the method or pro-
cess of producing pierced ingots with solid
encls; and 1t consists In certain improvements
therein, as will be hereinafter fully described.,
and pointed out in the claims.

The object of the invention is to partially
plerce an ingot, leaving a solid end, and shap-
ing the 1ngot with a for ming process prefer-

bly follomno this.

The process s particularly adapted for form-
ing projectiles, and I show a means for carry-
ing out the process in making a projectile.

- In the drawings, Figure 1 shows the ingot
after the first step 1n the process has been
formed upon it. Fig. 2 shows a section of a
piercing-mill with a billet therein; Fig. 3, a
section of a forming-mill similar in construc-

tion to the piercing-mill, the mandrel being

of a shape to form the opening in the ingot:

Hig. 4, a section of the article as it comes

from the forming-mill; Fig. 5, a section of a
form and ram giving the final shape to the
projectile.

With the first step of the process the ingot
1s formed with the body A and an end A’ of
smaller diameter than the body A, preferably
with quite an abrupt shoulder ¢ between the
body portion A and the end A’. The reduc-
tion 1n size from the body portion'of the in-
got, or, In other words, the shoulder «, is so
located that when the ingot is run through
the mill, as shown in Fig. 2, the disks or rolls
forming a part of the piercing-mill will run
off the shoulder @, with the end of the man-
drel C at the depth in the ingot desired.

In Fig. 2, Bmarks the dlsks and C the man-
drel. The moot as shown in said figure, is
still being sub; ]ected to the action of the disk,
anc conqequently the plercing action is pro-

ceeding. As soon as the shoulder ¢ passes
the point 4, the narrowest point in the rass,
the disks B B cease to U‘I‘lp the billet, and
consequently the forward action of the billet
ceases. By this method the depth of the open-
Ing ¢ may be nicely calculated, especially with
refer ence to the closed end.

I prefer that the difference in diameter of
the end A’ to the body portion A be such as
to permit of two operations of disks, such as
the disks B B, in order that a second opera-
tion may be had for shaping or forming the
opening « .

In Kig. 3 I show the disks B' B, which are
similar in construction to the disks BB, and a
forming-mandrel C'. After passing through
the piercing-mill (shown in Fig. 2) there is
still left on the article a shoulder similar but
slightly smaller than the shoulder @. The
shoulder is preferably so proportioned as to
be nearly eliminated after the passage of the
article through the mill. (Shown in Fig. 3.)
The desirability of this course depends upon
the final shape of the article operated upon.
As soon as the shoulder reaches the point &'
in Fig. 3, the forming-mill, the disks cease
to grip the billet, and consequently the pierc-
Ing or forming action stops, producing an
article similar to that shown in Fig. 4. The
article is then placed in the fm m Dand a ram
E forced into the opening «'. This gives to
the article i1ts final shape. Of course the
form D may be the movable element and the
ram B stationary; butin either event the ram
18 forced into the opening.

What I claim as new is—

1. The method of producing a pierced me-
tallic ingot with a solid end, which consists in
previously shaping the ingot with the portion
to be closed of smaller diameter than the body
of the ingot, passing the ingot through a

plercing-mill arranged to apply pressure ro-

tatively on the ingot and to feed the ingot
upon the piercing-mandrel, the size of the re-
duced portion bemcr such relatively to the
pass of the mill as to. prevent an actuating en-
gagement of the reduced portion by the oill,

2. The method or process of forming a
pierced metallic ingot with a solid end which
consists in pro?iding the ingot with a body

55

60

70

75

30

go

95

L10OO0O



2. ' ' ¥50,824

portion to be pierced and a reduced portion

to remain solid; feeding the ingot so formed
into a piercing-mill, the body portion being
suficiently greater in size than the reduced

5 portion topass through the piercing-mill with-
out a recduction in the size of the body portion

to that of the reduced or solid portion; then
passing the ingot so formed into a forming-
mill similar in construction to the piercing-

ro mill with a former-mandrel, the reduced por-

tion of the ingot being sufficiently small rela-

tively to the pass of each mill to prevent an -

actuating engagement of the reduced portion

by either mill. _ '
In testimony whereof I athx my signaturein 15

presence of two witnesses. o

LEONARD D. DAVIS.
Witnesses: |

H. C. Lorp,
(GrACE K. YARD.
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