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To all whom it may concern:

Be it known that I, BENJAMIN B. HoTCH-
xiss, of New York city, in the State of New
York, temporarily residing in Paris, France,
bhave invented certain new and useful Im-
provements relating to Projectiles, of which
the following is a specification:

My improvements apply to projectiles for
breech-loading rifie-guus, of all sizes, in which
there is a belt or packing of softer metal en-
veloping a body of castiron or other different
material. In common with other projectiles
of this class, I supply a belt or packing of
sufficiently large diameter to fill, or abous fill,
the rifled grooves, and allow the belt to take
the impression of the rifling on entering the
rifled portion of the piecé. This allows pro-
jectiles of the right caliber to be used in pieces
having variousnumbersand widths of grooves.

It seems to be necessary to the best work-
ing that the belf or packing shall have con-
siderable width, so as to take hold of each
land, not merely at a single point in the mid-
dle or rear of the projectile, but along a con-
siderable extent of the surface. There are ob-
jections to the use of an extremely soft metal
for the packing. Itis best for general practice
in irou guns to use a tolerably hard brass;
but the impressing of the grooves of the gun
into a broad packing of brass imposes great
resistance to the motion and wear on the gun.

T have devised a cheap and ready means of
reducing the extent of bearing-surface, while
leaving it distributed along a considerable
length of the projectile.

The following is a description of what I con-
sider the best means of carrying out the in-
vention.

The accompanying drawings form a part of
this specification. »

Figure 1 is an elevation of a projectile with
a central longitudinal section of the packing-
belt in the condition it is placed in the gun.
Fig. 2 represents the same in the condition it
assumes in the actof moving forward into the
rifled grooves. Fig. 3 is a section of a por-
tion of the same on a larger scale. It shows
more plainly the form which I give to the
front face of the forward ridge.

Similar letters of reference indicate corre-
sponding parts in both the figures.

A is the body of the projectile, of ordinary
cast-iron, which I haverepresented asequipped
with a separate conical point, but whicb, in-
stead thereof, may have any ordinary or suit-
able fuse-plug or the like. B is the packing-
belt, of good width, and compressed inward at
the front and rear edges, by suitable dies,
not represented, so as to engage firmly with
the shoulders at the front and rear edges of
the packing -seat A’. This packing-seat is
formed with four or other desired number
of rings, @, which rings are either cast suffi-
ciently perfect, or are afterwards finished to
exactly the diameter desired, to hold the pack-
ing belt out to the proper extent to fill the ri-
fled grooves or take a proper hold therein.
Between these rings or ridges ¢ the packing-
seat is more depressed, as indicated by o',

When the gun is discharged. the gases re-
sulting from the combustion of the powder
flow forward at an immense pressure in the
thin annular space between the projectile and
the interior of the gun. Practically, none of
this gas gets between the belt and the body
of the projectile, but all passes. on the exte-
rior of the belt, forcing the packing inward
against the body. The brass is thereby com-
pressed inward, and assumes the condition
shown in Fig. 2. Thus conditioned, the pro-
jectile moves forward into the rifled part of
the piece, and the lands of the gun are im-
pressed, not on the entire surface of the pack-
ing, bubt only on the ridges, which extend
around in packing over and accurately con-
forming to the ridges or rings @. These rings
are distributed so as to afford the proper sup-
port to both ends of the projectile.

In case of very long projectiles I propose to
divide the packing-belt into two parts, leav-
ing an unpacked space between, or, in other
words, to employ two or more packing-belts,
one before the other. But in such case, as
with a single belt, I form each with the alter-
nate ridges and depressious in the seat for the
packing, and apply the packing as a plain
ring, allowing it to be molded to the seat in
the act of firing, as above described.

My experiments indicate that a very mod-
erate amount of bearing-surface properly dis-
tributed is sufficient. About the proportions
shown in the figures I believe to be the best.




I esteem it especially important that the
foremost ridge shall be gradually tapered from
the front, as best shown in Fig. 3. The re-

sistance of the air is materially lessened by

making this angle small.

In Fig. 3 the dotted line m m indicates the
extent to which the packing is impressed in
entering the rifled portion of the gun.

It will be observed that all those portions
of the packing over the depressious & stand
within the diameter of the lands, and remain
ungrooved.

My invention allows the use of choap]y
made and easily applied packings. It may be
desirable in some or all cases to turn the ridges
a and the depressions a’; but this may be
done at the same time that the general exte-

rior of the projectile is treated, and will in- |

crease the labor or cost but little, if at all.
The packing-rings, made as plain ¢ylinders,

may be simply pressed inward at the front

and rear edges, and no further care is neces-
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sary. Ifpreferred, the packing may he pressed
into the depressions by dies.
The thin packing-ring B is made to present,

‘by-myinvention bubsmutmllv the same ridged

surface on its exterlor as a’ thicker packing,
after being elaborately grooved around in a
lathe or otherwise; but the expense is much
less.

I claim as my invention—

A projectile for rifle pieces, having ridges

@ and depressions «' in that portlon of the
mam body A beneath the packing B, in com-
bination with sueh packing, as and for the
purposes herein specified.

In testimony whereof I have hereunto set
my hand this 26th day of September, 1876, in
the presence of two subscribing witnesses.

B. B. HOTCHKISS.
"Witnesses:
THOMAS D. STETSON,
A, HENRY GENTNIR.




