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o all whom it may concermn:

Be it known that we, SEBASTIEN LACAVA-
LERIE, of Caracas, Venezuela, and GARLAND
N. WHISTLER, of Pompton, in the county of
Passaic and State of New Jersey, have in-
vented a new and useful Improvement in De-
vices for Igniting the Bursting Charge of
Shells,of which the following is a specification.

Our invention relates to an improvement
1In devices for exploding the bursting charge

of shells in which provision is made for stor-

1ng the centrifugal force produced by the ro-
tation of a projectile when fired from a rifle-
gun and utilizing said stored forece for ex-
ploding the bursting charge after the shell
has struck and as it comes to rest.

In the accompanying drawings, IFigure 1
represents a longitudinal section of a shell
provided with the exploding charge in the
form in which we at present prefer to employ
1t.  Fig. 2 isa transverse section throu ch line
2 2 of Fig. 1, showing the movable parts in
the position which they normally assume Dhe-
fore the shellis fired. Fig.3isa similar view
showing the position which the parts assume
atter the shell has been fired and before it
strikes. Fig. 4 is a transverse section show-
1Ing a modified form of exploding device, and
Fig. 5 is a transverse section showing a time-
fuse in connection with the mechanical ex-
ploding device.

A represents the body of
form, such as isin common use. Itis one of
the advantageous features of our present in-
vention that it may be readily applied to
shells which have already been manufac-
tured, its mechanism being limited to the
plug which is made to serew into the butt of
the shell.

The butt-plug is denoted as a whole by B
and 1s provided with aneck b, which is screw-
threaded fo register with the serew-threaded
socket ain the shell. The butt-plug Bispro-
vided with a plurality of radial passages, in
the present instance four, (denoted, respec-
tively, by 0', 0% 0%, and b)) which communi-
cate at their juncture at the axis of the shell
with each other and with a tubular passage-
way 0°, leading to the explodin g charge C of
the shell.

a shell of ordinary -

The radial passage-ways ' 12, &e., are
closed at their outer ends by means of screw-
plugs D, The oppositely-extending passage-
ways 0’ b have inserted therein hammers, (de-
noted, respectively, by E and E')} which are
held under tension tending to drive them to-
ward the axis of the shell by coil-springs e,
iserted between the inner ends of the plugs
D and the outer ends of the hammers. The
hammers are each adapted to strike a per-
cussion-cap If on asaitable nipple projecting
laterally from the rear end of the wall of the
passage-way 0" for the purpose of igniting the
explosive compound in the passage-way 17,
leading to the explosive charge C.

The hammers I E’ are free to move out-
wardly against the tension of theiractu ating-
springs under the centrifugal force produaced
by the rotary motion of the shell when {ired,
and having reached predetermined distances
away from the axial line of theshell they are
caught by spring-actuated sears G G’ and held
1n their retracted adjustments until such time

as the sears G G', one or both of them, shall
have been tripped.

T'he tripping of the sears or detents G (' is
clfected by a plunger II, which is in effect a
trigger and which, like the hammers E F/, is
actuated by a spring e', inzerted between its
outer end and the inner end of the plug D,
which closes the passage-way 02

The plunger or trigger I1 will be held away
from the sears G G’ so long as the shell con-
tinues its rotary movement, but when it
strikes and its rotary movement is arrested
to an extent sufficient to permit the tension
of the spring ¢’ to overcome the centritugal
force tending to throw the plunger H out-
wardly 1t will seek the axial line of the shell
and come in contact with the tails of the sears
G &, releasing them from the hammers E B/
and permitting the latter, under the tension
of their actuating-springs e, to strike the per-
cussion-caps I' and fire the explosive mate-
rial C within the shell.

In order to prevent the unintentional ex-
plosion of the shell by accidentally dropping
1t In handling, we provide for guarding the
percussion-caps Iff until such time as the shell
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in Figs. 1, 2, 3, and 5, is accomplished by a
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shield I, which is arranged to work radially
within the passage-way b*. When in its nor-
mal position, (represented in Figs. 1 and 2,)
it is held in position between the hammers
and the percussion-caps by means of noses
¢?, which project from the faces of the ham-
mers and enter shallow sockets ¢ in the ex-
terior walls of the shield I. As soon as the
hammers havestarted on theiroutward move-
ment under the centrifugal force of the re-
volving shell the shield I becomes released

and under the said centrifugal force is slid

outwardly toward the inner end of the plug
D, which closes the passage-way 0% in which
the shield I slides, and upon reaching the in-
ner end of the plug it is retained by means
of a catch ¢, adapted to hook over a shoul-
der in the side of a socket +*in the outer end
of the shield. This serves to fully protect
the percussion-caps against unintentional en-
cagement with the hammers and at the same
time leaves them fully exposed after the shell
has been fired and when it strikes and comes
to rest. In the form shown in Ifig. 4 we have
omitted the shield I and have located the
sears G G’ upon opposite sides of their re-
spective hammers K E', providing at the same

the sear upon only one of the hammers and
the other for tripping the sear upon the other
hammer. In this form we have guarded the
percussion-caps F against accidental engage-
ment with the hammers by providing an un-
dercut notch €’ in each of the hammersadapt-
ed to receive the holding end of the sear to
stuch a depth that the sear cannot be released
from the hammer by its ordinary rocking
movement, but when once released by the
outward movement of the hammers under the
centrifugal motion of the shell the sears will

be held out of engagement with the hammers
by the inward pressure of the plungers or

triggers H H' when the shell has come to rest,
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so as to leave the hammers free to'strike the
percussion-caps as soon as they have been re-
leased. |

In the form shown in Kig. 5 we have pro-
vided, in addition to the mechanical means
for igniting the shell after it has struck or
come to rest, a time-fuse to be fired at the
moment the shell is shot from the gun, in
order to effect the explosion of the shell when
it shall have reached a predetermined point
in its flight and before it has struck. This
is to supply a demand which 1s sometimes of

oreat importance in warfare, and by using 1t

in. connection with the mechanical means for
exploding the shell when it strikes we are
enabled to give the shell the additional ad-
vantage of final execution when it strikes,

~even if the explosion from the time-fuse

should fail. To accomplish this, we lead a
time-fuse IX from 1ts connection with the ex-

"hammer would be su

time two triggers H H’, the one for tripping |.
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plosive material in the passage-way 0° to the
base of a nipple & at the inner end of the
plug D, which closes the passage-way in which
the trigger H?is located, and provide the trig-
ger (denoted by I?) with a head A for striking
a percussion-cap I’ on the nipple & when 1t
reaches the limit of its outward throw under
the centrifugal force due to the rotary move-
ment of the shell.

In the several forms which we have pre-
sented we have shown a plurality of ham-
mers. This is for the purpose of lessening
the possible failure to explode, as a single
ficient if it never falled.

Itis obvious that changes might be resorted
to in the form and arrangement of the several
parts without departing from the spirit and
scope of our invention. Hencewe do not wish
to limit ourselves strictly to the construction
herein set forth, but we disclaim the combi-
nation, with a shell; of a device for firing the
bursting charge of the shell at the moment
the shell strikes or comes to rest, said firing
device comprising means for storing the cen-
trifugal force produced by the rotation of the
shell and means for expending said stored-up
force, substantially as set forth.

What we claim 18—

1. The combination with a shell, of a de-
vice for firing the bursting charge of the
shell, said firing device comprising a hammer
arranged to move toward and away from the
axis of the shell, a spring for forcing the
hammer toward the axis of the shell, a detent
for holding the hammer temporarily away
from the axis of the shell against the tension
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of said spring and a spring-actuated plunger

or trigeer for automatically tripping the de-
tent, substantially as set forth. |

2. The combination with a shell and per-
cussion material for igniting the bursting
charge of the shell, of a firing device com-
prising a spring-actuated hammer arranged
to move away from and toward the said per-
cussion material as the shell rotates and
ceases to rotate and means for holding the
said hammer normally out of contact- with
the percussion material, substantially as set

forth. |
3. The combination with a shell and per-

cussion material for igniting the bursting
charge of the shell, of a spring-actuated ham-

mer arranged to move toward and away 1rom
the percussion material, a shield held nor-
mally between the hammer and the percus-

‘sion material and means for automatically

locking the shield in position to uncover the
percussion material when the shell is rotated,
substantially as set forth. |
SEBASTIEN LACAVALERIE.
GARLAND N. WHISTLER.
Witnesses:
IFFREDK. HAYNES,
GEORGE BARRY, Jr.
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