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To all whonv it may CORCEr. -

.. Be it known that I, MICHEL DARMANCIER,
engineer, a citizen of the Republic of France,
residing in St. Chamond, (Loire,) France,
have invented certain Improvements in the
Construction of Forged-Steel Projectiles, (for
which I haveobtained a French patent, dated
December 6, 1894, No. 243,427,) of which the

following is a specification.

The effective weight of a ball projectile 18
the proportion of the weight of the balls-con-
tained in such projectile to the total weight
of the charged projectile. This being so, any
method of constructing projectiles of this
kind the result of which in-a given caliber
and weight is to reduce the weight of the

component parts of the empty projectile in

order to give to the balls ‘the greatest possi-

ble share of the disposable weight is an im-
provement, since it lncreases the effective
weight of the projectile in question.

The ball projectile which forms the subject

of this invention and which is represented in
the accompanying drawings is constructed in

such a manner as to give the component parts

of the uncharged projectile the dimensions
strictly necessary to insure its freedom from
premature deformation when discharged in
o normal manner, excluding all agglomerant

substances—such as sulfur,  colophony or
plaster, stamped separating-washers,
and the like—which are ordinarily empl oyed.

resin,

in forged-steel projectiles charged with balls.

In the accompanying drawings, Kigure 1
represents a longitudinal section through a
projectile charged with balls, © ken upon &
plane containing the vertical a is of the fig-
ure. Fig. 2 represents a horizontal cross-

section through the charged projectile. Fig.

3 is a similar view of a modification. TIfig. 4

is a horizontal cross-section through the shell

of the uncharged projectile. Fig. 5 is a hori-

zontal cross-section through the central tube,

and Fig. 6 represents one of the balls used of
| | formed in the shell or casing, the grooves in

for charging the projectile.

My improved ball pro;}-ectile'edmprises a
double-acting fuse A, a fuse-holder B in the

form of an ogive, a casing or shell of the pro-

jectile C, a central tube D, provided with a

disk, and balls K. .
The fuse A, which is placed in communi-

cation with the exploding -chamber F by

‘tion of the shell.

] .m.éaﬁs éf the central tube "D', is serewed upon
the ogive-shaped fuse-holder B, which latter
shell C.

is in turn attached to the casing or _
This casing or shell C, of forged steel, 18 formed

dinal concave grooves, which are parallel to

exterior sides of theshell. In the same man- '

ner the central tube D is provided externally
with grooves similar to those of the shell, and
the contour of the disk of this tube.is ser-
rated, as shown in Fig..5, so asto correspond

to the internal dimensions of the cross-sec-

| may be of hardened
lead and are formed with two parallel flat
surfaces mn p g, sothat they mayrestsquare
one upon the other and facilitate the loading

of the projectile. |

The balls E, Fig. 6,

" Figs. L, 9, and 3 show. the manner in which

the projectile is charged with the balls. Each

| horizontal layer of balls comprises at the -
least; Fig. 2, an external row, thé balls com-
“posing which are lodged partly in the grooves

in the shell or casing, and an internal row,

the balls of which are partly lodged in tne

arooves in the central tube.

In some forms of projectile each layer of
balls has in addition one or more intermedi-
ate rows of balls, as represented in Fig. 3.

The complete loading of the projectile con-

sists in filling it with as many layers of balls

as are allowed of by the space comprised be-
tween the upper portion of the disk of the

central tube D and the lower portion of the

ogive-shaped fuse-holder B, Fig. 1. -

From the preceding description and by re-
ferring tothe accompanying drawings it will ..
go

be apparent that the rotation imparted to the

' internally with a certain number of longitu-
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projectile by the rifling of the barrel is in- -

tegrally transmitted to the balls contained in

the projectile (a condition which is essential

‘n order to insure an effective action of the

‘charee of the projectile at the moment of its

exploding) by the employment of the grooves

the exterior of the central tube, and the ser-
rations upon the ecircumference of the disk
of the tube without using any agglomerant
substances, such as those above referred to.
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.1 claim~— |

1. A projectile having a eavity, the walls.
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of which ave provided with a series of longi-
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tudinall-y-extending grooves, and the project- | therein, said member having longitﬁdinally-

ile alsohaving a central tube with longitudi-
nally-extending grooves in its outer surface
and with a disk at its inner end, such disk |
having its periphery serrated to match the
grooves of the projectile. N o

2.« A projectile having a cavity, the walls
of which. are provided with- lon gitudinally--
extending grooves, and a tube run centrally
through the cavity and having longitudinally-
extending. grooves in its outer surface.

3. A projectile having a cavity, the walls
of which are provided with longitudinally-
extending  grooves, a tube run centrally
through the cavityand havinglongitudinally-
extending grooves in its outer surface, and a
series of balls contained within the eavity
and arranged in rows lying in said grooves.

4. A projectile having a cavity, the walls
of which are provided with longitudinally-.
extending grooves, a tube running centrally |
through the cavity and having grooves in its |
outer surface, the lower end of the tube hav- |
ing a disk with a serrated periphery conform-
ing to the grooves in the walls of the cavity,
and balls arranged within the cavity and ly-
Ing in the said grooves. = _

5. A projectile, having a cavity, the walls
of which are provided with longitudinally-
extending grooves and a member run cen-
trally through the cavity and held rigidly {

extending grooves formed in its outer surface,
the grooves being adapted to contain balls
stored within the cavity. o
6. A projectile having a cavity formed
therein, the cavity being provided with lon-
gitudinal grooves, & member held rigidly in
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the cavity and centrally with reference there-

to, said member being provided with longi-

tudinal grooves similar to those in the walls

of the cavity, and a fuse-holder secured to
one end of the projectile to elose the cavity

and engaging said centrally-disposed mem-

ber, the cavity being adapted to contain a
series of separate balls packed in the grooves.
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7.. A projectile having a cavity, a tube ex- -

tending centrally through said eavity and
provided with a disk at its lower end, the
disk resting on the bottom of the cavity, and
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a fuse-holder secured to one end of the pro-

Jectile to close the cavity and having connec-
tion with the tube; the cavity being-adapted
to receive balls packed therein and around
the tube. o . R

In testimony whereof I have signed my
name to this specification in the presence of

two subseribing witnesses. o _
MICHEL DARMANCIER.
Witnesses: - | ,
LEGN GRANGER,
HASTING RUNOUGH.
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