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UNITED STATES

ALBERT W. ERDMAN, OF DERBY,
~ SEABURY

PaTeENT OFFICE.

CONNECTICUT, ASSIGNOR TO DRIGGS-
GUN & AMMUNITION COMPANY, OF JERSEY CITY,
JERSEY, A CORPORATION OF NEW JERSEY.

NEW

HOLLOW PROJECTILE.

SPECIFICATION forming part of Letters Patent No, 713,412, dated November 11, 1902.
- - Application filed September 11, 1300, Serial No. 29,699, (No model. |

To all whom it may concern:

Be it known that I, ALBERT W. ERDMAN, a
citizen of the United States, residing at Derby,
1n the countyof New Haven and State of Con-
necticut, have invented certain new and use-
ful Impmvements in Hollow Projectiles; and
I do hereby declare the following to be a full,
clear, and exact description of the mventmn

‘suach as will enable-others skilled in the art to

which it appertains to make and use the same,

My present invention relates to improve-
nimnts in the manufacture of hollow project-
iles

Said mventlon relates more especially to
shells of east-%teel or alloys of steel or cast-
iron.

It is well known that cavities or, at least,
spongy regions are apt to exist in thase por-
tions of the projectile where the walls are
thickest—thus, for instance, in the center of
the nose of the projectile and also in the re-

- gion of the base.
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My present invention is to devise a ‘method
by which it is possible to cast shells nearly,

if not quite, free of unequal shrinkage and

as near to the finished size and shape as pos-
sible—that is to say, to do AWAY with these
sSpongy regions or cavities in.the metal of the

shell, also to dispense with the use of risers-|
or smk-hedds, which are generally a necessity |

in the present methods of casting shells.

My invention Wwill be undemtood by ref-
erence to the aceempanymw drawings, in
which—

Figure 1 represents a section of a shell at-
ter it has been removed from the mold and

- beforeitis finished; and Fig. 2 represents an
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50 thickness, and thus any tendency to unequal |

elevation of the finished shell banded but with

the fuse omitted, parts being broken away.
A represents the shell, which is cast on a

core, as usual, and the core leaves the cham-

ber A’ for the explosive and the opening a?,

caused by the core-stem in the base A% This
opening a® is subsequently bored out and
screw-threaded or otherwise adapted for the
insertion of the fuse. (Not shown.)

The base of the shell is rounded, as shown,
so that the walls of the rear portion of the
shell may be of equal or approximately equal

| shrinkage in the base of the shell will be

avoided.

In order that the best metal may be in the

nose of the shell, it is preferable to arrange

the molds with the points of the shells down

and to supply the metal from the bottom, as
by the gate A3. (Shown in Fig. 1.)

To further insure the strength of the nose
of the shell where the maximum strength is
required and to prevent the occurrence of
spongy regions in this the thickest part of
the walls of the shell, I provide a cup-shaped
chill-piece B, which is secured to the tip of
the core by ceme’nt or in any other conven-

ient way, and which -may be provided with

shoulders b, projecting from the core, which

“shoulders b engage shoulders a in the walls

of the shell after the mold has been cooled,
and thus this cup-shaped chill-piece remains
in the shell as an integral part thereof after
the core has been removed. 'This chill-piece
nay be made either of such a metal or alloy
and of such size as to entirely or partla,lly
fuse and unite with the molten steel or iron
during the process of casting; or the chill-
piece, elt,her on account of the metal or alloy
of which it is made or on account of its size,
may not fuse sufficiently to unite with the
molten metal of which the shell is cast or may

not unite because of the nature of the metal

unsed in the chill. |

From experiments made by me 1 believe
the best form of chill to be one which is made
of a metal or alloy which will chemically
unite with steel nnder fusion, preterably be-
ing a little more fusible than the steel used
in the shell and of such a size and weighi as
to do the required chilling of the pointin tak-
ing from the point the heat necessary to fuse

the chill, or, in other words, the size of the

chill should be so proportioned to the steel in
the point of the shell as to sufficiently chill
the same to prevent internal shrinkage occur-
rmﬂ' in the act of its own fusion; but I1do not
confine my invention to this form In con-
structing a shell in this manner it may be de-

‘sirable to use in the chill a very tough metal

or alloy, which serves as a backlnﬂ* to the

harder steel tip of the shell which has been
chilled by this latter backing, as just de-
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scribed. In this way the shell would have ]

sufficient hardness for penetration and at the
same time great toughness to resist shatter-
ing and breaking up of the nose of the shell.

In Fig. 2 I have shown the band C as fitted
in the knurled seat o’ near the base of the
shell, which would be a suitable place when
loose ammunition is nsed; but if desired to
use the shell with fixed ammunition the band
C should be placed farther forward thereon.

As an additional advantage of the curved
base of the shell A% besides homogeneity of
the metal secured by this construction, the
shape of the shell would probably diminish
the resistance of the air to the flight of the
shell, just as rounding the stern of a boat di-
minishes the drag of the boat in the water.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Patent
of the United States, is—

1. An elongated cast projectile having the
walls of tne rear half thereof substantially
uniform in thickness, with a thickened nose
and a chill-piece secured in said nose by the
molten metal, substantially as described.

2. An elongated cast projectile provided
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with a chill-piece fused in its nose, substan-
tially as and for the purposes described.

3. An elongated cast projectile provided
with a cup-shaped chill-piece fused in the in-
ner wall of the nose of said projectile, sub-
stantially as and for the purposes described.

4. An elongated cast projectile having the
walls of the rear portion thereof of a substan-
tially uniform thickness,with thickened walls
toward the nose of the projectile, and pro-
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vided with a cup-shaped chill-piece fused into

the inner face of the nose of the projectile,
substantially as and for the purposes de-
seribed.
- 5. An elongated cast projectile having the
walls of the rear half thereof substantially
uniform in thickness, with a thickened nose
and a chill-piece shouldered as shown and se-
cured in said nose by the molten metal, sub-
stantially as desecribed.

In testimony whereof I affix my signature
in presence of two witnesses.

A. W. ERDMAN.

Witnesses:
H. B. PocCK,
ALFRED (. BALDWIN.
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