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lowing is a specification, reference being had

IO

of the fuse and its connections. - R |

‘provement on electrical fuses and projectiles |
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lientenant of artiller Y,

-some minor modifications in the Structure of

‘ment, the circunits being open.

- Fig, 5 1s a section on the line z z, Figs. 2, 3.
35
- yy,-Fig. 4, Fig. 7is arear end view.of the |

dry- battery casing. Fig. 9 is a longitndinal®
-Section of said casing

the front end of a dry battery with frangible |

of the shell, which contains dynamite or other
“high exploswe
tery, and C denotes a eircuit-breaker and fuse
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To all. whom it may concern:

Be it known that I, EpMunD L. ZALINSI{I
United States Army,
stationed at Fort Hamllton, in the State of
New York, have invented éertainnew and nse-
ful: I::ﬂpl{JV(—)lnent‘::l in Shells, of which the fol- |

!

therein to the accompanying drawings.
This Invention relates to shells. especially
intended for high explosives; and the improve-
ment mainly cons*sts in the construction and
arrangement of the electric batteries, circuit-
hieakers and meauns for closing cireuit, with

the shell to ada,pt 1t for the ready 1ecept10n
“Tlie invention is a° development of and im-

heretofore invented by me. -

Figure 1is a longitudinal sectional dlaﬂ'ra,m
on a smzﬂl scale, showmg the general rehbmn
of the batteries, circuit-breakers, and eircuit-
closing devices. It will be understocd, how-
ever, that the location of parts may bechanged-
without departing from the spirit of my in-
vention. Iig, 2 is a side elevation of one of
my firing-primers with circuit-breaker attach- |
Fig. 3 is a cen-
tr'al.longitndinal section of the same through
the firing-charges—that is, on line 2 2, Fig. 4—
the circuits being closed. Fig. 4 is an end
view of the plunger, showing the wire con-
nections to the firing-charges of the primer.

Fig. 6 is a section ef the parts a b on the line |

part ¢, Figs. 2, 3. Fig. 8is an elevation of the

and its batteries and
profecting-cap. Fig. 101is a partial section of

cover. Fig. 11 is aside elevation of the body
of a projectile and. part of a guiding-tail.
Fig. 12 i8 a cross Seetlﬁn of the pro_]ectlles,-
showing inferior ribs. = .

The letter A is used o demgnate the body

B indicates an electri¢ bat-
or firing part, whieh will be desx,nbed herem- |

after..
Beginning "Lt the fJ.ODt of the atwﬁrmenb C

| the numeral 1 indicates a hollow cyhnder of
metal, which has groovesin its sides to receive -

anumber of insulated eléctricwires,dd. There
is a central passage, 2, in the cyhnder 1, and

‘the periphery of the cylinder is prowded with

a screw-thread or other means of attachment
to a sccket in the interior of the shell A. A
short; cylinder or disk, ¢, of rubber or other
non-conducting materlal retdms the ends of

55
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all the wires d and - the wires terminate in

split knobs 3 of metal, so that eleetriecal con-

‘nection can be readlly made through the

knobs and wires. 'The part 1 is in metallic
connection with some portion of the body of

theshell, which serves as a ‘‘ground’’ for any
or all of the electric cwcmtq whem found con-

venient.
The split knobs 3and their wnre connecblons

nected to as many different electric batteries
as found convenient or desirable. I prefer to
use ab least two wet batteries and one or more
dry batteries, so that the chances of failure by

the non-actioh of a battery will be minimized.

b is of rabber or similar

The short cyhnd
eiig a metallic cup, 4, op-

material, cantm

6

70

| may be in any convenient number and con-

75

posite each pf the split knobs 3.  'When this '

eylinder is moved into the position shown in

30

Fig. 6,the cups 4 willreceive the splitknobsor

pins 3, giving a close metallic contact. The
split knobs, when pushed into these cups, will

! snugly fit by reason of the slight compr ession

of the knobs.

Each cup 4is connected by aninsulated wire
with a platinum or similar bridge, 5, inclosed
within an EXPIO&IVG or combustible charge,

and the return-wire 7 from the bridge is con- -
"neected to post 8 which preferably extends for-
“ward from the face of the rubber cylinder b.
‘When the parts are brought into the position

QO

shown in Fig. 6, it will be seen that there is- .

metallic connectlou from the insulated wires
“d, held by cylinder 1,’through pins 3, cups 4,

plabmum bridges b, and return: ‘wires and posb

80 to the metal of cyhnder 1, with which post -

80 is brought into electrlc circuib,
quently an electri¢ eurrent through wires d can
go to ground through the platinum bridges,

and if it be strong enough will heat the bmdges
and ignite the powder at 6; but if the parts be
separated, as in Fig. 1, all the electric circuits

| will be broken or open, and a current from

"EII'.:
16
U

Conse-

100
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in grooves 8 will burn along said grooves a |

2

‘wires d cannot reach the platinum bridges to

ignite the powder. . o

~The powder composition,6,is in contact with
a disk, «, having a slow-burning-powder com-
position in arce-shaped grooves 8 in its face.
The disk ¢may bheturned on the tube 9,which
tube forms the axis of the disk. The disk ¢
is clamped between the eylinder b and the head
¢ of plunger by turning up the screw 10 on
tube 9. The fire communicated to the powder

areater orlessdistanceaccording tothe position
of the disk with reference to the primers in cy-
linderb. Whenthefire reaches radial grooves
11, it will pass along said grooves into the

7 interior of tube 9 through swmall holes therein,
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and along said tube for any required distance,
The tube 9 is preferably filled with fulminate,
and may project forward any distance,through
aperture 2, into the charge in the body of the
shell.  One of the primers, 6% is placed intube
9, and this primer is connected with abattery
which is intended to operate without delay
action, and will be thrown into circuil to fire
instantancously without delay actiown.

The fuse-casing C screws into a socket or
receptacie in the base of the shell.  (See A,
Fig. 3., A part of the casing forms a cylin-
der, 20, in which there is a piston, 21, rigidly
sccured to the piston-rod 22, which rod 22 sup-
ports the plunger-head e aud the partse b, - A
strong spring, 23, interposed between eylinder-
head 24 and the head ¢, tends to press said
head and attachments forward toward the picee
¢, carrying the wire terminals and so close elr-
cuit,

collar is placed around the piston-rod 22 1n
rear of the rear eylinder-head, 27, the spring-
arms 26 heing held in an undercut groove in
the knob 28 at the rear end of the piston-rod
22, * - |

The cylinder 20 has a number of apertures,
29, in front of the piston 21. It being sup-
posed that the detent spring-arms are in the

position shown'in Fig. 2, the spring 23 being |

somewhat compressed, we will suppose the
projectile to be fired from the gun.  Theconi-
pressed air or gas used in firing (either 11 4

pneumatic or other gun) enters the apertures

29 and forces back the piston 21, compressing

the spring 23 still more. "This back ward move-

ment permits the spring-arms 26 to release
themselves from knob 28.  (See dotted lines,
Fig. 2, and full lines, Fig. 3.) As long as the

compressed gas holds the piston aud its rod

back the cirenits will remain-open; but when
the projectile leaves the gun the gas will es-

“eape from cylinder 20, and thé Spring 23 be-

ing now frec to act will press the plunger e for-
ward and close all the circuits at therear of
the projectile. This, however, does not fire
the charge, but only pufs the parts in firing
position. The circuii-breaker described 1s a

safety device Lo prévent premature explosions.

One or more sensitive batteries, B, in the base

with the part I of the circait-closer.

This action of the spring 231s prevented |
until the projectile leaves the gun by means of
the collar 25, having spring-arms 26, which.

- 384 660

30, with a plate or diaphragm, 31, a little in
rear of the outer point, 32, of the projectile,
but insulated from the body of the projectile.
The outer shell, 32, is in metallic connection

ing the cireuits to be closed at the rear, when
the point of the projectile strikes a solid sub-

"bof the projectile, (but insulated,) has connec:
' tion with a wire, d, and a metallic connection,

7'(.:

15

stance the point 32 will be collapsed and will -

then come in contact with the plate 31, thus
closing circuit at the front and throwing the
battery B into instant action. This baltery B
will be in connection with a wire leading to
the platinum bridge in primer 6%, 50 that the

explosion takes place instantly. o
If the projectile falls into the water,the con-

cussion is not great cnough to collapse the
point of the shell and the battery B does not

ignite the charge. 1t is desirable that the pro-

jectile shall have time to enter the water some
distance, so as to get beneath a hostile ship,
before the explosion takes place. For thils
purpose one or more delay action batteriesin
casings B’ will be provided., Preferably there
will be such a battery in the point and in the
basc of the shell, The battery - casing B’ is
serewed into a socket in ‘the base or poind of
the shell.  The pole 35 of the battery is insu-
lated from the casing, and is connected toone
of the wires d, hereinbefore referred.to.
The battery proper consists, preferably, of

2 number or series of cells, each cell being a

complete ‘battery in itself. The cell 36 nas
one element connected by asplit post, 37, with
a cup, 38, connected to the pole 35, but insu-

lated by the rubber disk 39 from the casing

1. The cell 36 is a complete sensitized bat-
tery, hut is insulated by the disk 40 from the
cell 41, one element of the cell 36 being con-

| nected to the proper element in said cell 41 by

a metallic connection through the fnsulatipg-
disk 40. ' I

The bLattery element in.cell 41 is dey and
incapable of action until wet. This dry cell,
being in connection with the active ¢ell 48,

serves as a circuit-breaker .therefor, the bat--
tery 36 having no connection to ground save
When water is admifted -

through cell 41.
to cell 41, however, it makes the cell 41 an
active battery and throws into the cirouit the
battery 36, thus getting a large battery-power
by seusitizing ouly oue cell. - This multipli-
cation of batteries may be carried {0 any ex:
tent, one cell only being left unsensitized, and
all the cells will be thrown into action when
this one is sensitized by wetting. . |

The casing B’ has a head, 42, provided with

diaphragms 43 44, perforated at different

points,so that the water rushing into the holes
in diaphragm 44 will be broken up on plate
43, and will not enter the battery-cell as a di-

rect jet with such force as to do injury to the

50
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mechanism. This arrangement of diaphragms -

with holes ‘“out of register’ may e carried
to a greater extent, so that the water-jel shall

| be hroken up as-much as necessary.



384,660 - B

Over the head 42 a cup, 45, is p]aeed and |

~ held onto the head by spring-hooks 47, en-
tering a groove, 48, in the head. A spring,
49, is lnterposed between the Head and cup,
unless the spring of rubber gasket 50 be suf-
- ficient to throw off the enp 45 when thelmoks
are detached.

The cup or cap is placed on the casing B’

‘before the battery is seated in the base of the §
shell. "When the gas-pressure comes on said

cap.it is ]_}ressed forward,and thespring-hooks
47 s‘pr‘mcr ouf into the pOSItIOI] shown in dotted
linesr Then when the projectile leaves the
gun the cap will fly off or be forced off by the
spring and gasket, leaving the holes open for
the entrance of water. Un#til that time the
cup protectsthe battery from absorbing meist-
ure, either from the air or from water which

- 1may be mixed with the air uvsed in firing a

pneamatic gan.

Another form of cover for the d1 y battery
at the front of the shell is shown in Fig. 10.
In this modification, 51 represents a ring or
annular bearing at the front of the battery-
case. On the front partition of the case there
is a knife-edge or cutter, 53. A rubber dia-
phragm, 52, is stretched over the anuaular
- bearing and suitably secured to the battery-

casing. When the projectile strikes in the

“water, this rubber diaphragm will be pressed

 back agamst the knife-edge and perforated,

-and the water will be dllowed to enter the
- battery-casing to sensitize the battery. The
diaphragm 52 may be of glass.

The body of the prcue&hle A will have in-
terior longitudinal ribs, 60, attached firmly by
rivets or by casting with the metal. Asmany
of these ribs may be used as found desirable.
The ribs will serve .the double purpose of
protecting the wires which extend forward in
the shell, and will hold the charge of the she]l
agalnst rotatlon

The front part of the shell may be Wewh te(]
when found necessary, by'a lead or snmhr
5 weight, 59, to place the center of gravity of

- the whole in the right position. The front of
_-the projectile may also be filled with some soft
saubstance, h8—as cotton—to act as a cuashion

- and prevent explosion of the dynamite or |
forth.

agelatine in the shell by impact, as I have dis-
covered that such explosion is much less de-

strunetive than when the charge 13 fired by.a |

detonator from the rear.
The leaden welght 59 will be melted by the
5 heat of the concassion and will not serve as

charge.

The movable part of the fuse, by which de-
lay action is had, will be . prowded with an
index, so that the time of combustmn may be
definitely regulated.

T have made numerous modifications of my
device¥ above described, and do not consider
the invention to te in preecise details of con-
struction. Thaveusedseveraldevicesbywhich
.the air-pressure in the gun is enabled to hold
-the circnit open until the projectile leaves the

gun. I have also used several other devices
to protect the chemicals in the fuse from water
until fired from the gun, which are probably 7o

the eqmmlents of the constructmns above de-
seribed. | .
It will be 1111de1st00d bhat all the batterles ‘

and cireuit- breakers above descrlbed are

adapted for use in a single shell,and can beso 75

used. Nevertheless, T ﬂoc‘.no ’m claim. such

parts as may be opemtne in a .shell if taken
separately.

Having thus deacubcd my inv entlon ‘E‘&h‘lt I
claim is— . 8o
1. Tn" a shell, an electuc batlely, metallic

connections from said battery to a primer of

the character deseubed, and 2 plmwel con-

nected to the primer operated by gas- pressure
in the bore of the gun when the gun is dis- 85
charged to hold the primer out of cuwlt with

i the battely while the projectile is in the gun.

2. Inashell, an electric battery, a metallic
connection extending from said b‘lttery, a

‘primer, a plunger carrying said primer, and go-

a detent which holds the primer out of eircuit

until released by the action. of the 8as-press-
ure in the gun.

3. Ina shel! fui olectnc bftttew a pmner-

1In cireuit to be ignited therchby, '_md an ad- g5
justable column of Slow -burning compound |

connecting said primer 1nth the explosive
charge., | |
4. Tn a shell ]muw an G]P(‘tl 1c fuso, a eir-
cuit-breaker having .a movable plunger, a pis- 100
ton on said plungel and a cylinder containing
said piston to w hich cylinder gas is ad:mtted
to ft)rce back the planger, as set forth.

In a shell, an clectm(, battery, metallic
conne(tmus therefrom, a spring-plunger ear- 1cs
rying primers having a path of movement to-
ward the battery- c_onneebions,’ and a detent for
sald plunger, which detent is released by the.
aas- pressure in the bore of the gun when the
piece is discharged. . 110

6. An explosive shell, an electric fuse there- |
for, a metallic conneetlou from said fuse toa
front insulated portion of the shell, and a col-
lapsible shield or point in metallic cmmectwn
with the body of the shell, whereby the col- 1153
lapse of the pmnt will close circuit, as seb

7. A shell having an inclosed Wewhtmfr
piece of easily- fusible metal near the ironb
thercol and extending across the front of a 120
charge of high e*cploswe substantially as de- *‘

- scribed.
an obstruction to the action of the mploswe .

8. Inazhell,the combination Wlthap11111gel
provided ° i a mechanism for forecing the -
same forward to close cirenit, of a plmaht; 128
of primers carried by said plunn'er, and sepa-
rate batteries having connections in position
to close cirenit with each of the primers.

9. In a shell, aplanger carrying a plurality
of primers, &,Lpamte battery-connections to 130

each primer, and a single electric connection

whereby ali the urcufltb are grounded in the
wall of the shell, all in cambluatwn, substan-

tially as descnbed
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10. In a shell-fuse, the combination, with a
battery inclosed in a casing, of a plurality of
partitions petween the battery and outer open-
ing in the casing, said partitions having perfo-

5 rations out of line with each other, as set forth.

11. In a shell-fuse,.an electric battery pro- |
~ vided with a perforated partition, a cover out- |

side of said partition, and retaining-catehes
for said cover adapted for release by the gas-
pressure in the gun. | .
12. In ashell having au electric fuse, a de-
tachabiecircuit-breaker which moves aprimer

10

carried thereby into circuit with the battery,

and a detonator in position to be ignited from
the primer, said detonator removably attached
to the circuit-breaker, in combination sub-
stantially as deseribed.

-18. In a shell of the character described, a
circuit-breaker in position to move and close

15

20
and a delay-action fuse having a connection
with the cirenit breaker interposed between
the primer and detonator, ali combined as
stated. | |

25 14. In a shell having an electric fuse, an

electric battery-and a primer, and suitable
electric connections between the same, sab-
stantially asdescribed, a spring circuit breaker
and closer, the spring tending normally to
close cireuil between the battery and primer,
but being forced back by the gas from the pro-
pelling charge while under such pressure In
the gun, the combination being and operating
substantially as described. |
15. In a shell having an eleetric fuse, acir-
cuit breaking and closing plunger, a spring for

30

35

forcing the same to closed position, a ‘detent |

the electrie circuit, a primer and a detonator,

operating to hold the spring compressed, and
conuections to the gas charge, whereby the

' planger is held back against the spring-press: 4

ure while the projectile is in the gun, sub-
stantially as described. .

16. In a shell, a fuse containing a chemical
which will be thrown into chemical action by
the entrance of water, a cover for said fuse, a 4

holder on the shell retaiming said cover In

place while the shell iz in"the gun, and mech-
anism connected with the shell for auntomati-
cally openirg the cover after the shell leaves
the gun, combined substantially as deseribed. :
17. A shell having a fuse containing a chemi-
cal which is made active by the ‘entrance of
water, a cover for said fuse; and mechanism on
the shell for rupturing said cover by impact
with water. - | o
18. The combination, in a shell-fuse and
connected to the primer thereof,of a sensitized

and a non-sensitized battery, the latter form-

ing part of the circuit of the former, as set
forth. o N |

19. In a shell-fuse, a metallic casing having
a plurality ofeclectric batteries orcelis inclosed,
onie cell or battery being non-sensitized, but
adapted to be thrown into operation by the
entrance of water, said non sensitized baftery
forming part of the circuit and until made

active serving as a circuit-breaker to the other
batteries or cells.

~ In testimony whereof Iaffix my signaturein
presence of two witnesses. |
EDMUND

.. ZATLINSKI.
Witnesses: | |
- JoHN J. GRIFFIN,
ST}NLEY DWIGHT.



	Drawings
	Front Page
	Specification
	Claims

