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UNITED STATES

WILLIAM BOEKEIL, OF PHILADELPHIA, PENN SYLVANIA,

IMPROVEMENT IN PACKING PROJECTILES FOR RIFLED ORDNANCE.

Specification forming part of L e’rffﬂs Patent No. 42,2¢8, dated April 12, 1864,

To all whomnv it may concern :

| A central portion of the cup remains exposed,

Beitknown that T, WILLIAM BOFKEL, of the | so that when the cup and packing are attached
city ot ]?hlla,de]phm and State of Pennsylm ] to the cast-iron by forcing the exterior band

u1a, have invented anew and useful Improve-
ment in Projectiles for Rifled Ordnance; and I
do hereby declare the following to be a full
and exact description of the same, reference
being had to the accompanying drawings, and
t0 the ficures and letters of reference marked
thereon. |

The object of my invention is to provide a
- better means than has heretofore been devised
for the attachment of soft - metal packing to
clongated projectiles, whereby a perfect union
of the cast-iron body with the packing shall
be obtained, and which shall insure the most
accurate transmission of rotary motion to the
body of the projectile by the expanding pack-
ing, while at the same time 1t will guard
against all liability to separation of particles
ot the soft metal from the iron during its
Hight. |

My present 11]‘?’611131011 18 simply a modifica-
tion of and an improvement upon the method
of applying soft-metal packing to projectiles
for which Letters Patent were granted to me
September 16, 1862; the nature of my ime-
provement conms‘omg, first, 1n the employ-

ment of an expansible band of sheet-brass, or.

of any other tenacious composition or meta,l

which, first being thoroughly embodied with

the soft packing metal at 1ts rear end, 18 then
forced or drawn upon the iron body of the
projectile by the application of a draw-plate,
in substantially the same manner as described
in the above-mentioned patent of September
16, 1862, and as hereinafter fully explained.
Anothel feature of my inventionis mostim-
portant in the application of soit-metal pack-
ing to projectiles of large caliber, as it obvi-
ates the heretofore emstmn (11fﬁeulty of pre-
venting the explosion of the char oe from strip-
ping the packing from the pr 0]{3(;13116, and also
permits a great reduction of the w eight of soft
metal employed for the purpose.’
. It congists in the employment of a Stmnn
cup of heavy sheet-iron or other metal, so
shaped as to form the inner portion of the ex-
panding-chamber in the back end of the pro-
jectile. A band of packing metal is castupon
this cup, the two being well soldered and oth-
erwise united (as her einafter fully described.)

| and intervening jfields of the bore.

upon the same the cup will be brought in di-
rect contact with the rear end of the cast iron.

- To explain the object of this arrangement,
I will first allude to the manner in which the
explosion of the charge is liable to separate
the soft packing from the cast-iron when the
expansion-chamber is formed in the soft metal
without the use of thesaid cup. The foree of
the explosion, by expanding the packing
metal into the grooves and against the whole
circumference of the bore, produces so great
a {rictional resistance to the forward movemens
of the packing that the directpropelling force
of the explosion is apt to tear the iron from
the packing by breaking through the central
portion of the latter. To prevent this, the
packing metal has been made heavier; but
thereby the weight of the rear portion of the
projectile increased in a manner impairing
greatly the accuracy of its flight. With the
use of my improvement, however, the direct

end-blowistransmitted through the cup, which

18 inthe center in immediate contact with. the
iron and otherwise so thoroughly embodied
with the packing metal that it will overcome
the frictional resistance against. the sides of
the gun without any ha,blhty of the packing
becoming separated.

In or der that my said invention may be |
fully understood, I will now proceed more pax:-
ticularly to describe the same. |
- Onreference to the drawings forming part of
this specification, and in which similar letters

of reference allude to similar parts throughout

theseveral views, Figurelisa full size sectional
view of athree-inch-caseshottowhichthepack-

- ing metal is attached by my improved method.

Fig. 2 18 a sectional view of the metallic band
fmd packing metal, as they appear before be-
ing forced upon the iron body ofthe projectile.
Iig. 3 1s also a sectional view of the band and
packing metal, representing a modifieation of
the method of combining the two, whereby
the soft packing metal gls made to surround
the band. on its outside. This plan is intend-

ed for projectilesused with bronze guns,which
would be much worn and injured by immedi-
ate contact of the brass with the rifle-grooves
g, 4
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represents in section the back portion of a ] from the mold.

projectile in which the exterior band is em-
ployed, as in Fig. 1, and which, in addition, is
provided with the sheet-metal cup on the in-
terior of the packing metal for the above-de-
scribed purpose.

* The bands A for small caliber may with ad-
vantage be made from drawn brass tubing of
proper diameter and thickness, while larger
sizes are better made from blanks of sheet
metal, which should be so dovetailed together
at the seam as to allow their being strongly
jointed and soldered without the two thick-
nesses of metal overlapping each other. The
thickness of the metal employed must be such
as to give the band the required strength for
transmitting to the body of the projectile the

centritugal motion imparted to the packing by

the rifle-grooves of the gun.

Lo permit the perfect expansion of the pack-
Ing metal, the band is, at the rear end, grad-
ually reduced to a thin edge, as ‘seen in the
different views of the drawings.

B represents the packing metal; C, the cast-
iron projectile proper, and D, Fig. 4, the in-
terior cup of sheet metal, bearing against the
body of the projectile and thoroughly united
with the packing metal, into which an out-
wardly-bent flange, d, of the cup D is bedded,
to assist in preventing the friction against the
sides of the gun from detaching the packing
metal. -

A most effectnal method of uniting the band
A and cup D with the packing metal I have
tound by practice to be as follows: Having
first tinned those parts of the band and cup
with which the soft metal is to be united, I
providethesame surfaces with any of the well-
known soldering agents, and place the band
(or band and cup, as the case may be) into a
cylindrical mold, which has a convex bottom
of the required shape to form the conecave ex-
pansion-chamber, and which is entirely open
at the top. Into this mold I then pour the
requisite quantity of soft metal, and transfer
the whole to a fire or furnace for heating the
parts to the required degree for a perfect sol-
dering of the sheet metal to the packing, and
I prefer to agitate, while in its most heated
state, the soft metal, so as to make it unite
with the band and cup in the most thorough
manner. I then place the mold upon 2 level

surface and allow it to cool until the packing
metal 1s sufficiently set to permit its removal |

To expedite the process, a
sufficient number of molds should be used to
keep one or two men constantly employed
without having to await the cooling of one or
a tew molds. Theband to which the packing
metal has thus been attached is next drawn
over the cast-iron, upon which it first may fit
loosely. 'The whole is confined between con-
centric male and female spindles, the former
of such shape as to fill the chamber in the back
end of the projectile, while the female center
embraces the conical point. "While thus con-
fined between the centers the band A. is foreced
through a draw-plate having a circular open-
ing of the exact diameter to which the band
is to be reduced. The rear end of the band
enters the draw-plate first, which, in passing
over the band A, slightly reduces its diameter
and thickness, and thoroughly unites the in-
ner surtace of the band with the iron, filling
every pore and inequality in the latter, and
mmpressing itself into any shallow grooves that
may be purposely provided for resisting the
torsional strain upon the band in firing. The
front edge of the band, being by this drawing
process made irregular in shape, is finally cut
evenly round in a lathe.

Having thus deseribed the nature and ob-
ject of my invention, I wish to be understood
as being well aware that the use of a band up-
on the soft-metal packing is not mew, thin
bands having been employed heretofore for
the purpose of preventing the soft metal from
being deposited in the corners of the grooves
and thereby fouling the gun. This, however,
differs materially from the object and nature
of my improvement.

What I elaim as my invention, and desire to
secure by Letters Patent, is— |

1. The described employment of a band, A,
when embodied with the soft-metal packing
and drawn upon the body of the projectile,
substantially in the manner and for the pnr-
pose specified. |

2. The use of a cup, D, of any form equiva-
lent to the one herein shown, when combined
with the soft-metal packing in the described
manuner, and bearing upon the back end of the
projectile, substantially as and for the pur-
pose set forth.

WILLIAM BOEKEL.
Witnesses:

LoUIs ZENNEGG,

JULIUS KLEIN,
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