
2 sheets-Sheet 1. 
E. L. ZALINSKI. 

SHELL, 
No. 384,660. Patented June 19, 1888. 

(No Model.) 
w 

2a. 

AS C) Aiz.5 (C. Š (sy/ 

vumm 

2 
it i: 2y 

SS s S. S S S S S $22 WNSS: 
5 it. 

828),4-coaco, 

  

  

  

    

  

  

  

  

  

  



(No Model.) 2. Sheets-Sheet 2, E. L. ZALINSKI. 
SHELL 

No. 384,660. Patented June 19, 1888. 

Még 
% N. 

S 

% 

% % x 22. %, 3. 
3% & S. 

2 

ŠS S 

NY 37 

&ltet vict: 

  

  

    

  

  

  

  

  

  

    

  

  

    

  



UNITED STATES PATENT OFFICE. 
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To all, whon, it may CO72Ge2 
Be it known that I, EDMUND L. ZALINSRI, 

lieutenant of artillery, United States Army, 
stationed at Fort Hamilton, in the State of 

O 

25 

35 

45 

50 

New York, have invented certain new and use 
ful Improvements in Shells, of which the foll 
lowing is a specification, reference being had 
therein to the accompanying drawings. 
This invention relates to shells, especially 

intended for high explosives; and the improve. 
Inent mainly consists in the construction and 
arrangement of the electric batteries, circuit 
breakers, and means for closing circuit, with 

- some minor modifications in the structure of 
the shell to adapt it for the ready reception 
of the fuse and its connections. . . . . . . 
The invention is a development of and im 

provement on electrical fuses and projectiles 
heretofore invented by me. 

Figure 1 is a longitudinal sectional diagram 
on a small scale, showing the general relation 
of the batteries, circuit-breakers, and circuit 
closing devices. It will be understood, how 
ever, that the location of parts may be changed 
without departing from the spirit of my in 
vention. Fig. 2 is a side elevation of one of 
my firing-primers with circuit-breaker attach 
ment, the circuits being open. Fig. 3 is a cen 
tral longitudinal section of the same through 
the firing-charges-that is, on line a 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. 5 is a section on the line aca, Figs. 2, 3. 
Fig. 6 is a section of the parts a b on the line 
y y, Fig. 4. Fig. 7 is a rear end view of the 
part c, Figs. 2, 3. Fig. 8 is an elevation of the 
dry-battery casing. Fig. 9 is a longitudinal 
section of said casing and its batteries and 
protecting-cap. Fig. 10 is a partial section of 
the front end of a dry battery with frangible 
cover. Fig. 11 is a side elevation of the body 
of a projectile and part of a guiding-tail. 
Fig. 12 is a cross-section of the projectiles, 
showing interior ribs. 
The letter A is used to designate the body 

tf the shell, which contains dynamite or other 
high explosive. B indicates an electric bat 
tery, and C denotes a circuit-breaker and fuse 
or firing part, which will be described herein 
after. is 

Beginning at the front of the attachment C, 

nection can be readily 

the nulneral 1 indicates a hollow cylinder of 
metal, which has groovesin its sides to receive 
a number of insulated electric wires, dd. There 55 
is a central passage, 2, in the cylinder 1, and 
the periphery of the cylinder is provided with 
a screw-thread or other means of attachment 
to a socket in the interior of the shell A. A. 
shprt cylinder or disk, c, of rubber or other 
non-conducting material, retains the ends of 
all the wires d, and the wires terminate in 
split knobs 3 of metal, so that electrical con 

made through the 
knobs and wires. The part 1 is in metallic 
connection with some portion of the body of 
the shell, which serves as a “ground’ for any 
or all of the electric circuits where found con 
venient. W 

The split knobs 3 and their wire-connections 
may be in any convenient number and con 
nected to as many different electric batteries 
as found convenient or desirable. I prefer to 
use at least two wet batteries and one or more 
dry batteries, so that the chances of failure by 
the non-action of a battery will be minimized. 
The short cylinder b is of rubber or similar 
material, centaining a metallic cup, 4, op 
posite each, pf the split knobs 3. When this 
cylinder is moved into the position shown in 
Fig. 6, the cups 4 will receive the split knobs or 
pins 3, giving a close metallic contact. The 
split knobs, when pushed into these cups, will 
snugly fit by reason of the slight compression 
of the knobs. 

Each cup 4 is connected by aninsulated wire 
with a platinum or similar bridge, 5, inclosed 
Within an explosive or combustible charge, 6, 
and the return-wire 7 from the bridge is con 
nected to post 8, which preferably extends for 
ward from the face of the rubber cylinder b. 
When the parts are brought into the position 
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shown in Fig. 6, it will be seen that there is , 
metallic connection from the insulated wires 
d, held by cylinder 1, through pins 3, cups 4, 
platinum bridges 5, and return-wires and post 
80 to the metal of cylinder 1, with which post 
80 is brought into electric circuit. Conse 
quently an electric current through wires d can 
go to ground through the platinum bridges, 
and if it be strong enough will heat the bridges 
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 
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wires d cannot reach the platinum bridges to 
ignite the powder. 
The powder composition,6, is in contact with 

a disk, ct, having a slow.burning-powder com 
position in arc-shaped grooves 8 in its face. 
The disk a may bu turned on the tube 9, which 
tulpe forms the axis of the disk. The disk a 
is clamped between the cylinder l) and the head 
e of plunger by tiarning up the screw 10 on 
tube 9. The fire communicated to the powder 
in grooves 8 will burn along said grooves a 
greater or less distance according to the position 
of the disk with reference to the primers in cy 
linder b. When the fire reaches radial grooves 
11, it will pass along said grooves into the 
interior of tube 9 through small holes therein, 
and al?ong said tube for any required distance. 
The tube ') 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 in tube 
9, and this primer is connected with a battery 
which is intended to operate without delay 
action, and will be thrown into circuit to fire 
instantaneously without delay action. 
The fuse-casing C. Sclews into a socket or 

receptacle 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 
Secured to the pistol-rod 22, which rod 22 sup 
ports the plunger-leade aid the parts a b. . A 
strong spring, 23, ilaterposed between cylinder 
head 24 and the lead c, tends to press said 
lead and attachinents forward toward the piece 
c, carrying the wire terminals and so close cir 
cuit. This action of the spring 23 is prevented 
until the projectile leaves the gun by means of 
the collar 25, having spring-arms 26, which, 
collar is placed around the pistol. rod 22 in 
rear of the rear cylinder-head, 27, the spring 
arms 26 being held ill 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. The com 
pressed air or gas used in firing (either in a 
pneumatic or other gun) enters the apertures 
29 and forces back the list on 21, compressing 
the spring 23 still more. This backward Love 
linent per its 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 pistoiu and its rod 
back the circuits will remain open; but when 
the projectile leaves the gun the gas will es 
cape from cylinder 20, aid the Spring 23, be 
ing now free to act will press the plug e for 
ward and close all the circuits at the rear of 
the projectile. This, however, does not fire 
the charge, but only puts the parts in firing 
position. The circuit-breaker described is a safety device to prevent premature explosious. 
One or more sensitive batteries, B, in the base 
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bf the projectile, (but insulated,) has connec 
tion with a wire, d, and a metallic connection, 
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 
with the part l of the circuit closer. Assuin 
ing the circuits to be closed at the real', when 
the point of the projectile strikes a solid sub 
stance the point 32 will be collapsed and will 
then coine in contact with the plate 3i, thus 
closing circuit at the front and throwing the 
battery B into instant action. This battery B 
will be in connection with a wire leading to 
the platinum bridge in primer 6, so that the 
explosion takes place instantly. 

If the projectile falls into the water, the con 
cussion is not great enough to collapse the 
point of the shell and tie battery B does not 

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

: a number or series of cells, each cell being a 
complete battery in itself. The cell 36 has 
one element connected by a split post, 37, with 
a cup, 38, connected to the poke 35, but in Su 
latedly the rubber disk 39 from the casing 
13. The cell 36 is a complete sensitized bat 
tery, put 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 ball 41 by 
a metallic connection through the insulating 
disk 40. - 
The battery element in cell 41 is dry aid 

incapable of action until yet. This dry cell, 
being in connection with the active celi 33, 

through cell 41. When water is admitted 
to cell 41, however, it makes the cell 41 an 
active battery and throws into the circuit the 
battery 36, thus getting a large battery-power 
by sensitizing ouly one ceil. This lunultipli 
cation of batteries may be carried to any ex 
tent, one cell only being left unsensitized, and 
all the cells will be thrown into action when 

I this one is sensitized by wetting. . 
The casing B has a head, 42, provided with 

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 

ignite the charge. It is desirable that the pro 

serves as a circuit-breaker therefor, the bat 
tery 36 having no connection to ground Save 

fo 
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diaphragms 43 44, perforated at different 

mechanism. This arrangement of diaphragms 
with holes “out of register' may be carried 
to a greater extent, so that the water jet, slal 
be broken up as much as necessary. 
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Over the head 42 a cup, 45, is placed and 
held onto the head by spring-hooks 47, en 

3 

gun. I have also used several other devices 
to protect the chemicals in the fuse from water 

tering a groove, 48, in the head. A spring, until fired from the gun, which are probably 70 
49, is interposed between the head and cup, the equivalents of the constructions above de 

5 unless the spring of rubber gasket 50 be suf- scribed 
ficient to throw off the cup 45 when the hooks It will be understopd that all the batteries 
are detached. and circuit - breakers above described are 
The cup or cap is placed on the casing B' adapted for use in a single shell, and can be so 75 
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bearing and suitably secured to the battery 
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the projectile may also be filled with some soft 

50 g 
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shell. When the gas-pressure comes on said 

and the water will be allowed to enter the 

before the battery is seated in the base of E. 
cap,it is pressed forward, and the spring-hooks 
47 spring out into the position shown in dotted 
lines. 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. Until that time the 
cup protects the battery from absorbing moist 
ure, either from the air or from water which 
may be mixed with the air used in firing a 
pneumatic gun. 
Another form of cover for the dry 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 annular 
casing. When the projectile strikes in the 
water, this rubber diaphragm will be pressed 
back against the knife-edge and perforated, 
battery-casing to sensitize the battery. The 
diaphragm 52 may be of glass. 
The body of the projectile A will have in 

terior longitudinal ribs, 60, attached firmly by 
rivets or by casting with the metal. As many 
of these ribs may be used as found desirable. 
The ribs will serve the double purpose of 
rotecting the wires which extend forward in 

the shell, and will hold the charge of the shell 
against rotation. ... 
The front part of the shell may be weighted, 

when found necessary, by a lead or similar 
weight, 59, to place the center of gravity of 
the whole in the right position. The front of 

substance, 58-as cotton-to act as a cushion 
and prevent explosion of the dynamite or 
elatine in the shell by impact, as I have dis 

covered that such explosion is much less de 
structive than when the charge is fired by a 
detonator from the rear. 
The leaden weight 59 will be melted by the 

heat of the concussion and will not serve as : 
an obstruction to the action of the explosive 
charge. 
The movable part of the fuse, by which de 

lay action is had, will be provided with an 
index, so that the time of combustion may be 
definitely regulated. 
I have made numerous modifications of my 

devices above described, and do not consider 
the invention to be in precise details of con 

used. Nevertheless, T desire to claim such 
parts as may be operative in a shell if taken 
separately. 
Having thus described my invention, what I 

claim is 
1. In a shell, an electric battery, metallic 

connections from said battery to a primer of 
the character described, and a plunger con 
nected to the primer operated by gas-pressure 
in the boro of the gun when the gun is dis 
charged to hold the primer out of circuit with 
the battery while the projectile is in the gun. 

2. In a shell, an electric battery, a metallic 
connection extending from said battery, a 
primer, a plunger carrying said primer, and 
a detent which holds the primer out of circuit 
until released by the action of the gas-press 
ure in the gun. . . . . 

3. In a shell, an electric battery, a primer. 
in circuit to be ignited thereby, and an ad 
justable column of slow-burning compound 
connecting said primer with the explosive 
charge. . . . . . -- - 

4. In a shell having an electric fuse, a cir 
cuit-breaker having a movable plunger, a pis 
ton on said plunger, and a cylinder containing 
said piston to which cylinder gas is admitted 
to force back the plunger, as set forth. 

5. In a shell, an electric battery, metallic 
connections therefrom, a spring-plunger car 
rying primers having a path of movement to 
ward the battery-connections, and a detent for 
said plunger, which detent is released by the 
gas-pressure in the bore of the gun when the 
piece is discharged. '. 

6. An explosive shell, an electric fuse there 
for, a metallic connection from said fuse to a 
front insulated portion of the shell, and a col 
lapsible shield or point in metallic connection 
with the body of the shell, whereby the col 

IOO 
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lapse of the point will close circuit, as set 
forth. 

7. A shell having an inclosed weighting 
piece of easily-fusible metal near the front 
thereof and extending across the front of a 
charge of high explosive, substantially as de 
scribed. W 

8. In ahell, the combination, with a plunger 
provided will a mechanism for forcing the 
same forward to close circuit, of a plurality 
of primers carried by said plunger, and sepa 
rate batteries having connections in position 
to close circuit with each of the primers. 

9. In a shell, a plunger carrying a plurality 
of primers, separate battery-connections to 

25 

I 30 
each primer, and a single electric connection 

65 struction. I have used several devices by which 
the air-pressure in the gun is enabled to hold 
the circuit open until the projectile leaves the 

whereby all the circuits are grounded in the 
wall of the shell, all in combination, substan. 
tially as described. 
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... 10. In a shell-fuse, the combination, with a 
battery inclosed in a casing, of a plurality of 
partitions between the battery and outer open 
ing in the casing, said partitions having perfo 
rations out of line with each other, as set forth. 

11. In a shell-fase, an electric battery pro 
vided with a perforated partition, a cover out 
side of said partition, and retaining-catches 
for said cover adapted for release by the gas 
pressure in the gun. . 

12. In a shell having an electric fuse, a de 
tachable circuit-breaker which moves a primer 
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 described. 

13. In a shell of the character described, a 
circuit-breaker in position to move and close 
the electric circuit, a primer and a detonator, 
and a delay-action fuse having a connection 
with the circuit breaker interposed between 
the primer and detonator, ai combined as 
stated. 

14. In a shell having an electric fuse, an 
electric battery. and a primer, and suitable 
electric connections between the same, sub 
stantially as described, a spring circuit breaker 
and closer, the spring tending normally to 
close circuit 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 electric fuse, a cir 
cuit breaking and closing plunger, a spring for 
forcing the same to closed position, a detent 

operating to hold the spring coln pressed, and 
eonnections to the gas charge, whereby the 
plunger 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 
holder on the shell retaining said cover in 
place while the shell is in the gun, and mech 
anism connected with the shell for automati 
cally opening the cover after the shell leaves 
the gun, combined substantially as described. 

17. Ashell 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. 

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. 

19. In a shell fuse, a metallic casing having 
a plurality of electric batteries or cells inclosed, 
one cell or battery being non-sensitized, but 
adapted to be thrown into operation by the 
entrance of water, said non sensitized battery 
forming part of the circuit and until made 
active serving as a circuit-breaker to the other 
batteries or cells. 

In testimony whereof affix my signature in 
presence of two witnesses. 
W EDMUND L. ZALINSKI. 
Witnesses: 

JoHN J. GRIFFIN, 
STANLEY DWIGHT. 

  


