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To all whom it may concern: .

Be it known that I, GEORGE B. Ross, a citi-
zen of the United States, residing at Buffalo,
in the county of Erie and State of New York,
have invented certain new and useful Im-

provements in Projectiles, of which the fol-

lowing is a specification. ‘
. Theobject of the first part of my invention
is to combine with & projectile two ‘or more

turbine wings adapted to aet automatically
at the moment the shell or projectile leaves

the gun for the purpose of causing its rota-
tion during its passage through the air, and

thereby increase its range and accuracy of

flight.: o
The second part of my invention relates to

the usein ordinary guns of dynamite or other |

high explosives which are liable to explode
by a sudden concussion; and it consists in-a

certain means of cushioning the shell, so as to.

prevent concussion.

The third part of my invention relates to a
certain means for preventing the wearing or
chafing of the .gun, all of which will be fully

and clearly hereinafterdescribed and claimed, |

reference being had to the accompanying
drawings, in which— _ ,
Figure 1 is a central longitudinal section
through the shell complete. Fig. 2 is a eross-
section through the shell in thefine A B, Fig.
3. Fig.31is a side elevation of the projectile,
showing the position of the wings just after
it leaves the gun. Fig. 4 is a cross-section
through line C D, Fig.1. Fig.5 is a perspec-
tive view of the spring for opening the arms
that limit the outward movement of the wings
and retains them in position when opened.
Fig.’6 is a side elevation of one of the arms
for opening the wings,showing its actuating-
spring connected to it; and Fig. 7 represents
a‘modification of the invention.  Fig. 8 is a
detached plan of one of the wings enlarged,
and Fig. 9 is an enlarged rear elevation. .
The forepartl of the shell is provided with
a packing-ring 2, of felt or other elastic ma-
terial combined with plumbago or other lubri-

cating substauce, and it tapers backward, as:

shown, and ‘terminates in a cylindrical. por-
tion 3, having a partition 4 between it and

the explosive-chamber 5, into which dyna- 50
mite or other explosive is placed and secured |
in any well-known way. . .
"The wing 6, of which there may be two or
more, (I have shown four as a suitable num-
ber,) are secured to the shell by having the 55
connecting ends 7 made of spring metal and.
the sides beveled, so as to form -a dovetail
adapted to fit corresponding grooves in the .
side of the shell, (see Figs. 1 and 2,) into
which they are shown as driven and gecurely 6o
fastened, which may be done in any well-
known way; but they may be secured by piv-.
oted joints 8, (shown in the modification, Fig.
7,) the springs 9 being used to force them
outward. 'These wings are constructed soas 65
to spring outward when free by means of the
spring portions 10.. To assist in causing the

wings to open when free from the gun, and

to prevent them from opening too far and to
limit their opening movement and their re- jo
turn movement by any pressure from the out- .~
side,] use the jointed arms 11, connected tothe

sides of the shell by joints 12 and togetherby .

joints 13, and to the wings by joints14. When .~
the wings are closed, these. arms are bent to- 75

| gether,asshown in Fig.1. Tocausethe armsto

open when free to act, a spring 15 is connected
to each by having the ends driven into the
holes adapted to receive them. .(See Figs. 5
and 6.) These arms 11 are set so that when 8o

-opened and the wings expanded the pressure

of the air, in addition to.the pressure of the
springs during the flight of the shell, will
tend to keep them open, and as they open
out, so that a line passing through the cen-.85
ter of their joints would be a straight line, no
pressure on. the outside of the' wings.would .
cause them to close again.. In some cases. ..
(for instance, with smaller projectiles) these - .
arms 11 may be dispensed ‘with. by making 9o
the spring portions of the wings sufficiently
strong to resist the pressure of .the -air upon : .
them caused by the movement of the project-

‘ile through the air; but in that case it would

be necessary to have something to limit their ¢5
outward movement, so that they cannot at .
any time move out too.far. These wings6are -
made or placed in a parallel position, ornearly..
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80, on the shell, and their object is to cause

its rotation during its passage through the

air,

The construction and operation of the

wings are better shown in Figs.1, 3, 8, and 9.
It will be noticed that they lie lengthwise of
the shell and are secured at one end, and that
when closed they lie close to the sides of the
same, as shown in Fig. 9 by the dotted lines
35, and that as they expand their outer faces
36 acquire the turbine form or arrangement

- shown in said Fig. 9, which causes the rota-
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tion of the sheii during its flight, and they
acquire this form without any twisting or
lateral movement of the wings—that is, both
sides or edges of the free ends of the wings
move exactly the same distance when ex-
panding, as shown by the dotted lines 37 and
38 in said Fig. 9, and this turbine form of
the expanded wings is caused not by any lat-
eral movement, but by the position in which
they are secured to the shell, as will be readily
understood by reference to Fig. 9.

The ends of the springs 15 are designated
by the numeral 34, and they may be either
driven in holes in the arms 11, as above men-
tioned, or adapted to lie against the arm, as
shown in Fig. 9. Either way will answer.

To reduce the concussion of the shell and
render it safe to use dynamite or other high
explosives,I use a cartridge-shell constructed

-of an outer shell or tubular portion 22 and in-

ner portion 23 and a disk 24. This construe-
tion leaves the chambers 25 and 26.

27 represents a tube passing from the outer
end of the shell in and through the opposite
end or disk 28 until it nearly touches the disk
24, and from the disk 28 a series of tubes 29
pass into the chamber 26 about half-way,
more or less. ' :

In the chamber 25 is placed a slow-burnin g
powder h, and a quick-burning powder 7 is
placed in the chamber 26. Communication is
secured between them by means of the tubes
27 and 29, in which is placed a suitable ex-
plosive or powder.

The shell is fired by means of a percussion-
cap, or in any well-known way.

To prévent the chafing of the gun or the in-
terior of the barrel while the shell is passing
out,a band 2,of soft or elastic material at the
forward end, as hereinbefore mentioned, is
used, and a cup-shaped band of similar ma-
terial 30 on. the follower at the rear of the
shell. This cup-shaped band also prevents
the escape of gases from the back toward

the front of theshell. The ends of the wings

are also provided with small pieces of similar
elastic material 31 for the same purpose. To
still further reduce the concussion of the
shell, the chamber 16 within the cylindrical
portion 3 may be provided with one or more
spiral springs 17 18, and a plungeror follower
19, adapted to fit theinterior eylindrical cham-
ber 16 and press against the springs 17 and
18. The outer end of this plunger is pro-
vided with an enlarged portion 200of the same

diameter as the portion 1, having a cup-
shaped packing-ring of some elastic material
30 similar to the ring 2.
place by means of the screw
(Shown in section in Fig. 1.)
The operation of the invention is as fol-
lows: The shell, follower,and cartridge being
all together and the wings brought down close
to the shell, as shown in Fig. 1, is put into
the gun in the usnal way. When the charge
is fired, it passes forward through the small
tube 27 and starts the slow-burning powder h,
and as it burns back it moves the shell com-
paratively slow until it reaches the tube 29
and communicates with the quick-burning

portion 21.

It is secured in- 7o

75

8o

powder 7, thereby giving the already moving

shell an increased velocity.
A projectile provided with the wings 6 is

8s

adapted to be used in any kind of a gun, -

such as spring, air, or other guns. -

"If desired, the shell and follower can be
used alone separately from the cartridge and
be put into a gun with a single charge of com-
mon gunpowder, and it would answer for
some purposes. The packing-ring 30is firmly
secured in place by a disk or block 32, adapted
to screw onto the enlarged head 20 of the
plunger 19, as clearly shown in Fig. 1. -

By causing the'slow-burning powder to
burn from front to back I obtain all the ad-
vantages it is possible to get from a slow-
burning powder, and by firing the quick-burn-
ing powder from the center of the charge and
from a number of points at once the burning
of the whole charge before the shell leaves
the gun is insured, and I obtain a more com-
plete combustion and a more rapid discharge
than can be got in any other way.

I do not claim, broadly, the combination,

with a projectile, of either fixed or jointed

opening-wings. Neither do I claim,in apro-
jectile, the combination therewith of springs
for overcoming the sudden concussion caused
by the firing of the shell from the gun, as that
has been done before; but : ;

What I do claim is—

1. A projectile provided with a series of
automatically radially-expanding wings hav-
ing their spring ends rigidly secured to the
shell at one side of the longitudinal center of
said wings, so that while one side or edge of
the free ends of the wings move radially, or
nearly so, from the center, the other sides
move tangentially ffom the body of the shell,
substantially ‘as and for the purposes de-
scribed.

2."A projectile provided with automati-
cally - acting wings for imparting a rotary
movement to the shell during its flight, a
chamber for holding the explosive, and a cy-
lindrieal chamber provided with buffer-
springs, in combination with a follower adapt-
ed to fit said cylindrical chamber and act in
conjunction with the springs and having an

as and for the purposes desecribed.
2 Tn a shell for firing dynamite or other
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-enlarged portion 20 at’ its rear, substantially -
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high explosives, the combination therewith
of a cartridge containing a charge of slow-
burning powder for giving the shell a com-
paratively slow start, and a charge of quick-
burning powder at the back of the slow-
burning powder for increasing its velocity
through the gun, with a priming-tube 27, ex-
tending from the rear of the cartridge through

' the quick-burning powder to near the front

I0

15

of the slow-burning powder %, and a series of
primipg-tubes extending back from the rear
of the slow-burning-powder chamber to or
near the center of the quick-burning-powder
chamber, whereby the slow-burning powder

1is diseharged from front to rear, and a more

rapid discharge of the quick-burning powder
is obtained by firing it from the center, sub-
stantially as described .

4. In a shell provided with automatically-
expanding wings, the combination, with said
wings, of the soft elastic packing-pieces 31,
located on the outside of the rear ends of the
wings, as and for the purposes described.

5. In a projectile, a series of automatically-
expanding wings having- their spring ends
rigidly secured to the forward portion of the
shell, in combination with the jointed arms
11, secured to or near the rear ends of the
wings by joints 12 and 14 and to the body of

20

25

the shell, as and for the purposes described. 3o

GEO. B. ROSS.

Witnesses:
JAMES SANGSTER,
A. C. THAYER.




