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- tion thereon, and have worked it out in de--
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Io all whom it may concern:

- Be it known that I, GRORGE H. REYNOLDS,
of the city and county of New York, in the
State of New York, have invented a certain

‘new and useful Improvement in Projectiles,

of which the following is a specification.

My improvement relates to the construction.

of hollow elongated projectiles, and is more
especially intended for large projectiles to be
charged with dynamite or other powerful ex-
plosive and impelled by compressed air ad-
mitted by a proper mechanism to act behind
1t in a gun-barrel. '

I have discovered that the mode of con-
struction by winding thin metallic ribbons
spirally in several layers soldered together,
which has been long employed in the manu-

facture of light machinery, eminently the

cylinders of carding-enginesin the cotton and
woolen manufacture, may be sucecessfully
used for the main cylindrical parts or bodies
of such projectiles. I have based my inven-

three separate lengths of different thick-

nesses, the portion to go foremost being thin-
nest, the mid-length portion of intermediate
thickness, and the rear portion of the great-

est thickness. The endsof each are cut off or
otherwise evenly finished, and abut fairly

against corresponding surfacesat the extreme

front and rear and at the intermediate junc-
tions. Atthepointswheretheseverallengths
Join I make transverse partitions through
the projectile, each with surfaces abutting

squarely against the correspondingly-formed
portions in front and rear, and with flanges

which are strongly secured to the eylindrical
parts. The inmer and outermost layers of
ribbons may be of brass or other non-corrod-

ing material. - The projectile is rotated rap-

idly during its flight, and it is important that

it shall be balanced not only in its length, but -

around its axis. In the manufacture of the
projectile 1 balance each of the several por-
tions separately, adding solder on the inside,

or otherwise modifying one end, or both ends,

or the middle of each part, sothateach of the

projectiles is perfectly balanced by itself.

Then, after properly uniting the parts, I test
the entire projectile, and add further,if nec-

| essary, to verify the accuracy of the indi-
vidual balancing of each piece. The project-
ile has now what is known in mechanics as
a “running” balance, each part being bal- 55
anced independently of the other parts.

The following is a description of what I
consider the best means of carrying out the
invention. |

The accompanying drawings form a part of 6o
this specification. |

Figure 1 is a central longitudinal section
through the entire projectile. Fig. 2 is a cor-
responding section of a portion on a larger
scale. : | - 63

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

A isthethin cylindrieal shell, shown formed
In three separate lengths, distingnished by
supernumerals A" A A%, The thinnest A’ is 70
foremost, a thicker length A? comes next, and

| the thickest A® is in the rear. FEach is in

several layers. The outermost and inner-
most may be of brass. The intermediate lay-
ers may be of steel. All the layers are in the 75
torm of flat ribbons «, wound spirally and
joined by solder a’. It will be seen that the
body 1s in three separately-formed lengths.
The end of each length is evenly finished
and abuts fairly against an offset in the par- 8o
titions M and P. The forward edge of the
front section A’ abuts against an offset b on
the front piece B. Alip B’ extendsrearward
sufficiently on the inner face of the section,
and 1s strongly secured thereto by screws m, 8s
having countersunk heads. The back edge

of the rearmost section A® abuts against an
annular face ¢ in a metal ring C. At proper
‘distances forward of the breech-piece are two
transverse partitions or rigid diaphragms ex- go
tending across the projectile.. The foremost

M provides two annular abutting surfacesm/,
looking in opposite directions, against one of
which the rear edge of the length A’ abuts,
and is secured by screws m,tapped into a lip g3
M’. The forward edge of the mid-length sec-
tion A*issecured by screwsm, tapped into a lip
M* Further rearward is another rigid dia-
phragm or transverse partition P, which has
‘two annular abutting surfaces p presented, 100
the one forward to receive the rear edge of

| the section A% which is secured by screws m,




~ tapped into a lip P’, the other rearward to | p

2

receive the front edge of the section A% which
is secured by screws m, tapped into a lip P~
These diaphragms or transverse partitions M
and P separate the interior of the projectile
into compartments and allow other mem-

~ bers, (not shown,) as fuses, to traverse them.

10

~ air or gas ap

" the projectile, are of a greater diameter than
the body A. The space around the latter is
maintained by the introduction of suitable

20

~ discharge. __ |
~also the subject of a separate a_pplication for

These details will be made the subjects of
separate applications for patent, and need
not be here further described. "

G is a strong backing of wood in three lay-

ers, with the grain of one crossing that of the
next. Intherearof thewholeisapacking-lip
G’, of stout leather, brass, or other material,

adapted to be spread by a strong pressure of

plied in rear of the projectile.
The ring C

term a “gas-check,” and is not attached to

blocks orotherefficient centering-pieces which
hold the body in the center line of the gun
while the projectile is lying still or is moving
violently forward in the gun at the time of
I propose to make these blocks

~ patent.
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 form. The interior of the several sections
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~ After this is done all the several parts are
fastened together by the screws m, orequiva- |

the balancing. These pieces W perform the
important £ anctions of balancing the pro-
jectile not only as a whole, but also balancing
‘each end and every intermediate part inde-

A’ A* A® and the . _
the front piece B and back piece or gas-check
G are put together. To effect this balancing,

is ascertained solderis appliedon the proper

{0 make this

and P, are each thus separately balanced.

lent rivets. The transverse partitions perform

- 60

their usual functions of holding the contents

in their proper position under the severestrain
induced by the inertia or setback of the con-
tents at the moment of the discharge. I at-

~ tach importance to the fact that the thin ma-

terial of the body abuts squarely against cor-
responding joints in the several partitions M
and P, and also againgt oifsets on

portion A’

| separately
side and at the proper distance from the mid- |
length toward either end, as may be required -
. piece when tested alone per-
 fectly balanced. Each of the other two sec-
 tions A% A3 and the front piece B, and also
the transverse partitions or diaphragms M

‘the back | strains due to the setback

_ 421,313

charge. I attach importance also-to the dif-
ference in thickness in the different portions

of the body. The portion A® between the

partition P and theback piece & 1s subjected
to the longitudinal crushing force due to the
inertia of nearly the entire projectile. The
portion forward of this- A% extending between
the transverse partitions P and M, is subject
to the inertia or backward crushing force of

1 | asmallerportion (that in front of this section)
and the wood back G, which I

and is of less thickness, and the forward
A\’ of the main body (that between
the partition M and the front B) is made still
thinner, because it has only the inertia of

the front piece B to overcome.
T claim as my invention—

1. A projectile having._apojntéd fi"'_on_-ﬁ piece

B and a suitable back piece C G, in combi-

nation with each other,and with countersunk

| fastenings m, securing them to a body or cy-
| lindrieal shell of spirally-wound metallic rib-
: - | bons a, secured by solder o, as herein speci-
A small quantity of solder W is applied on | fied. | | o B

the interior of the front piece B in such po- |
sition as to counteract any slight excess of
weight on one side and bring the axis of

~ motion coincident with the center line of the

2. In a proj_e.ctilé,'a main body cb.nipds_ed

partitions M and P, having offsets m’ and p,

. _ ‘and countersunk fasteningsm,securingthem
A’ A? A3, and also the partitions M and P, | together, as herein specified.
may all carry small quantities of solder W, }

firmly attached on their interiors to effect

3. An elongated projectile _'haiz'iﬁg_"a;-fmnt
piece B, arear piece C G,and an intermediate
cylindrical body composed of spirally-wound

‘metallic ribbons «a, joined by solder o', the

‘body being made in separate lengths A’ A?
_ _ | A% arranged inline abutting
pendently. They are applied before the parts
partitions M and P and

against annular
surfaces b ¢m/ p in the peripheries of the
parts B, M, P, and C, and secured by the aid
of lips B’ M’ M? P’ P* on such peripheries, as

_ | herein specified.
any given part, as the forward section A/, is |
mounted on a shaft and balanced on parallel
bars in the usual manner. So soon as this

4. The projectile described, having a front
piece B, rear piece G, and intermediate see-
tions A’ A? A8, all independently formed and
balanced, constituting a body ot
spirally-wound metallic ribbons- a,
asindicated by ¢’,in combination with fasten-
ings m, securing such sections tointernal lips,
as herein specified. - o o

5. The projectile described, having a front
piece B, rear piece C G, and intermediate cy-

{ lindrical body formed of spirally-wound me-
{ tallic ribbons «, joined by solder o/, the parts

being balanced by small weights W, firmly
attached in the interior of the several parts,

substantially in the manner and for the pULr-_—

poses herein specified. )

6. The body of a projectile, formed of thin
cylindrical walls of metallic ribbon abutting
upon. transverse partitions, serving both. to
separate the interior into distinct compart-
ments and to relieve the fastenings from
of the parts of the

iece G and on the front piece B. The junc-
tion of the parts, with the ald of these ofi-.
sets, enables the construction to endure the
oreat endwise strain to which the parts are
subjected by the setback of the projectile
| and its contents at the moment of the dis-
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of separatelengths of spirally-wound metallic
ribbons a, joined by solder ¢/, the transverse
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soldered,
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plo,]eetlle and of the charge, as helem speci- |

fied.
7. The body of the projectile, formed in
several sections or lengths of different thick-

5 nesses, the thickest bemﬂ' rearward, as herein
" Specified..

In testimony whereof I have hereunto set |

my hand, at New Ymk city, New York, this
4th day of March, 1889, in the presence of
two subscribing Wltnesqes
GEO. H. REYNOLDS.
Witnesses: |
CHARLES R. SEARLE,
CHAS. F. BARTER. -
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