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To all whom it may concern: 
Beit known that I, ORVILLE K. McCoMBs, 

a citizen of the United States, stationed at 
Fort Crockett, Galveston, in the county of 
Galveston and State of Texas, have invent 
ed certain new and useful Improvements 
in Automatic Firing Devices for Explosive 
Shells; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. . 
My invention is intended to provide an 

automatic firing device by means of which 
an explosive shell may be caused to travel 
any distance within the range of the shell 
through the air without exploding; but may 
be automatically exploded at a predeter 
mined interval after striking the surface of 
the water, and thus the shell may be used 
as a depth charge or projectile mine. 
My invention will be more fully under 

stood after reference to the accompanying 
drawings, in which similar reference sym 
bols indicate similar parts throughout the 
several views:- 

Figure 1 shows a central longitudinal sec 
tion through the forward end of a shell, 
parts being shown in elevation. 

Fig. 2 shows a section along the broken 
line 2-2 of Fig. 1, and looking in the direc 
tion of the arrows; and 

Fig. 3 shows a section along the line 3-3 
of Fig. 1, and looking in the direction of 
the arrows. - . 

1 represents a shell body which is inter 
nally screw-threaded, as at 2, to engage cor 
responding screw threads on the cap 3. 
This cap is provided with a chamber 4, 
which chamber has the lateral projection 5, 
and separated from this chamber is a sec 
ond chamber 6 in which the piston 7 fits 
snugly; the piston 7 being connected by the 
piston rod 8 to the head 5. the piston being 
normally pressed forward by the coil 
spring 10. 
The chamber 5 is closed by the screw plug 

11, and the chamber 6 is closed by the screw 
plug. 12 after the parts are assembled therein. 
The hammer 13 is pivoted on the pin 14, 

whose center lies in the longitudinal axis 
of the shell, and this hammer is provided 

with an arm 15 adapted to engage the head 
9 of the piston rod 8; and for the proper 
balancing of the parts when the shell is 
spinning, it is also provided with a sym 
metrically-disposed arm 15 opposite the 
arm 15. 
The other end 16 of the hammer 13 is 

under tension by the spring 17, and the 
hammer is provided with a firing pin or 
point 18, adapted to engage the primer 19. 
which may be connected either to an ordi 
nary delayed action fuse, or to a time train 
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20. The primer and spring and fuse or time 
train are carried by the plate 21 bolted to 
the cap 3 by the bolts 22. These bolts should be symmetrically disposed relative to the 
axis of the shell, and in fact all of the mov 
ing parts are so arranged that their weights 
will be symmetrically disposed relative to 
the longitudinal axis of the shell after the 
shell has been spun up by the rifling of the 
gun and while it continues in flight. 
The spring 17 projects down into a cham 

ber 23 in the plate 21, and this chamber is 
closed by a screw cap 24. This for conven ience in assembling the parts. 
At the forward end of the cap 3 I pro 

vide a tapered channel 25, whose inner end 
opens into the chamber 6 and whose outer 
end is closed by a bushing 26. This bush 
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ing is provided with an opening there 
through connected to the passage 25. The 
opening in this bushing is normally kept 
closed until the shell is loaded into the gun 
by any suitable stopper, such as the cork 
plug 27. By keeping this passage closed, 
except when the projectile is fired, the parts 
inclosed in the cap may be protected against 
moisture or corrosion. 
After the shell has been fired from the 

gun and continues its flight, with the point 
forward in the usual Way, air will be forced 
into the passage 25 and will tend to press 
back the piston 7 against the action of the 
spring 10: but this spring should be strong 
enough to safely resist the pressure of the 
air until the projectile strikes the water, 
when the water, flowing by reason of its 
impact with the shell into the passage 6, 
will force back the piston, causing the head 
9 of the plunger to clear the arm 15 of the 
hammer thus releasing the hammer and al 
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lowing the firing point 18 to strike the pri 
105 



mer under the action of the spring 17, which 
will ignite the fuse or time train and will 
explode the shell in the usual Way. 
In order to prevent air pressure from pre 

maturely pressing back the piston 7, the 
sist it. 
spring 10 should be amply strong to re 

velocity of the projectile, it is lesirable to 
have a good margin of safety, thus the same 
shell may be used with different bushings. 
according to the time it is desired to delay 
the action of the mechanism. Moreover, by 

15 
varying the aperture through the bushing 
26, the depth in the water, to which the pro jectile passes before the pressure is sufficient. 

...to move back the piston and release the 

20 

25 

hammer, may be predetermined; thus the 
projectile may be caused to explode at ap 
proximately the desired depth in the water. 
without use of fuse train. - . . . 

It will be seen that the device 
cially adapted for use with low power guns 
fired at high elevation and high trajectory, 

is espe 

where the projectile will strike the water at a large angle of inclination. Such guns are especially efficient against 
U-boats, for if the projectile strikes the 
U-boat without exploding it will puncture 

30 

the crushi 
35 

i. plosive are comparatively large. 
- 40 - 

the shell thereof and passing through the 
shell will explode beneath the same; while 
if it misses the U-boat and explodes at suffi 
cient depth and not too far from the U-boat, 

- hing of the shell of the U-boat 
Would be effected. Such shells are intended to carry large charges of -high explosive, 

walls of the same may be compara 
thin, but the chambers for the ex 

- is using a water pressure generated by rea 
son of its inpact with a swiftly noving 
shell, to operate the firing mechanism. 

50 

will be obvious that various modifica 
tions might be made in the herein described 
apparatus, and in the construction, coin 
bination and arrangement of parts which 
could be used without departing from the 
spirit of my invention, and I do not intend 
to limit my invention to such details except; 
as particularly pointed out in the claims. 

60 - 

... piston 

Nig thus described my invention, what 
..I claim an and desire to secure by Letters. Pat 

a United States is:-. - A projectile of the character described prising a body portion and a cap, said 
it. 

cap being provided with a hammer cham 
be and a piston chamber, and a passage 

ning in the forward part 
ld an outlet opening in the 
aid piston chamber; a piston, 

spring mounted in said 
Ei on chamber, the head of said piston rod 

ed hammer mounted in said 

a spring impressed 

g into said hammer chamber, a 
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chamber and having an arm engaging said 
head but adapted to be released as said head 
is pressed backward, and a primer adapted 
to be struck by said hammer when released, 
Substantially as described. . 

2. A projectile of the character described 
. . . . . . . . . . . . . . . comprising a body portion and a cap, said 

Since this pressure will vary with the cap being provided with a hammer chamber 
and a piston chamber, and a passage having 
an inlet opening in the forward part of the 
cap and an outlet opening in the front end 
of said piston chamber, a perforated bush 
ing detachably connected to said cap over 
the inlet end of said passage, for regulating 
the size of said inlet opening, a piston, 
piston rod and spring mounted in said 
piston chamber, the head of said piston rod 
projecting into said hammer chamber, a 
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spring impressed hammer mounted in said 
chamber and having an arm engaging said 
head but adapted to be released as said 
head is pressed backward, and a primer 
adapted to be struck by said hammer when 
released, substantially as described. . . 

3. A projectile of the character described, comprising a body portion and a cap, said 
cap being provided with a hammer chamber 
and a piston chamber, and a passage having 
an inlet opening in the forward part of the 
cap and an outlet opening in the front end 
of said piston chamber, a piston, piston rod 
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and spring mounted in said piston cham- . 
ber, the head of said piston rod projecting 
into said hammer chamber, a spring im 
pressed hammer mounted in said chamber 
and having an arm engaging said head, but 

00 

adapted to be released as said head is 
pressed backward, the said piston rod and 

-r-, -: * : " ' the parts carried thereby, as also the said 
The outstanding feature of this invention hammer being mounted transversely of said 

cap and having their weights balanced 
10 : 

about the longitudinal axis of the projectile, .. 
and a primer adapted to be struck by said 
hammer when rele 
scribed. 

eased, substantially as de 
4. A proj ectile of the character described, 

comprising a body portion and a cap, said -- 
cap being provided with a hammer chamber and a piston chamber, and a passage having 
an inlet opening in the forward part of the 
cap, and an outlet opening in the front end 
of said piston chamber, a perforated bush 
ing detachably connected to said cap over 

- aid passage, for regulat 
ing the size of sai inlet opening, a piston, 
piston rod and spring mounted in said 
piston, chamber, the head of said piston 

idhammer chamber, rod-projecting into 
ssed hammer mounted in 

said, chamber and having an arm engaging 
said head but adapted to be released as 
said head is pressed backward, the said 

2 

2 

piston rod and the parts carried thereby, 
as also the said hammer being mounted 
transversely of said cap and having their 13 
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Weights balanced about the longitudinal axis 
of the projectile, and a primer adapted to 
be struck by said hammer when released, 
substantially as described. 

5. A projectile of the character described, 
comprising a body portion and a cap, said 
cap being provided with a hammer chamber 
and a piston chamber, and a passage having 
and inlet opening in the forward part of 
the cap and an outlet opening in the front 
end of said piston chamber, a piston, piston 
iod and spring mounted in said piston 
chamber, the head of said piston rod pro 
jecting into said hammer chamber, a Spring 
impressed hammer mounted in said chamber 
and having an arm engaging said head but 
adapted to be released as said head is 
press bacw ward, and a primer adapted to 
e struck by said hammer when released, 

with a delayed action firing device adapted 
to be ignited by said primer, substantially 
as described. 

6. A projectile of the character described, 
comprising a body portion and a cap, said 
cap being provided with a hammer chamber 
and a piston chamber, and a passage having 
an inlet opening in the forward part of the 
cap and an outlet opening in the front end 
of said piston chamber, a perforated bush 
ing detachably connected to said cap over 
the inlet end of said passage, for regulating 
the size of said inlet opening, a piston, 
piston rod and spring mounted in Said 
piston chamber, the head of said piston rod 
projecting into said hammer chamber, a 
spring impressed hammer mounted in said 
chamber and having an arm engaging said 
head but adapted to be released as said 
head is pressed backward, and a primer 
adapted to be struck by said hammer when 
released, with a delayed action firing device 
adapted to be ionited by said primer, Sub 
stantially as described. 

7. A projectile of the character described, 
comprising a body portion and a cap, said 
cap being provided with a hammer chamber 
and a piston chamber, and a passage having 
an inlet opening in the forward part of the 
cap and an outlet opening in the front end 
of said piston chamber, a piston, piston 
rod and spring mounted in said piston 
chamber, the head of said piston rod project 
ing into said hammer chamber, a spring im 
pressed hammer mounted in said chamber 
and having an arm engaging said head but 
adapted to be released as said head is pressed 
backward, the said piston rod and the parts 
carried thereby, as also the said hammer be 
ing mounted transversely of said cap and 
having their weights balanced about the 
longitudinal axis of the projectile, and a 
primer adapted to be struck by said hammer 
when released, with a delayed action firing 
device adapted to be ignited by said primer, 
substantially as described. 

3. 

8. A projectile of the character described, comprising a body portion and a cap, said 
cap being provided with a hammer chamber 
and a piston chamber, and a passage having 
an inlet opening in the forward part of the 
cap and an outlet opening in the front end 
of said piston chamber, a perforated bushing 
detachably connected to said cap over the 
inlet end of said passage, for regulating the 
size of said inlet opening, a piston, piston 
rod and spring mounted in said piston 
chamber, the head of said piston rod pro 
jecting into said hammer chamber, a spring 
impressed hammer mounted in said chamber 
and having an arm engaging said head but 
adapted released as said head is pressed 
backward, the said piston rod and the parts 
carried thereby, as also the said hammer be 
ing mounted transversely of said cap and 
having their weights balanced about the 
longitudinal axis of the projectile, and a 
primer adapted to be struck by said ham 
mer when released, with a delayed action 
firing device adapted to be ignited by said 
primer, substantiallv as described. 

9. A projectile of the character described, 
comprising a body portion and a cap, a pis 
ton chamber provided in said cap and also 
a passage having an inlet opening in the 
forward part of the cap and an outlet open 
ing in the front end of said piston chamber, 
a spring impressed piston mounted in said 
piston chamber, a spring impressed hammer 
mounted in said cap, with means operated 
by said piston for releasing said hammer, 
and a primer adapted to be struck by said 
hammer when released, substantially as de 
scribed. 

10. A projectile of the character described, 
comprising a body portion and a cap, a pis 
ton chamber provided in said cap and also 
a passage having an inlet opening in the 
forward part of the cap and an outlet open 
ing in the front end of said piston chamber, 
a perforated bushing detachably connected 
to said cap over the inlet end of said pas 
sage, for regulating the size of said inlet 
opening, a spring impressed piston mounted 
in said piston chamber, a spring impressed 
hammer mounted in said cap, with means 
operated by said piston for releasing said 
hammer, and a primer adapted to be struck 
by said hammer when released, substantially 
as described. . 

11. A projectile of the character described, 
comprising a body portion and a cap, a 
piston chamber provided in said cap and 
also a passage having an inlet opening in 
the forward part of the cap and an outlet 
opening in the front end of said piston 
chamber, a spring impressed piston mounted 
in said piston chamber, a spring impressed 
hammer mounted in said cap, with means 
operated by said piston for releasing said 
hammer, and a primer adapted to be struck 
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4 
by said hammer when released, with a de 

3 layed action firing device adapted to be ig 
nited by said primer, substantially as de 
scribed. . . . . 

10 

-12. A projectile of the character described, 
- comprising a body portion and a cap, a 

piston chamber provided in said cap and 
also a passage having an inlet opening in 
the forward part of the cap and an outlet 
opening in the front end of Said piston 
chamber, a perforated bushing detachably 
connected to said cap over the inlet end of 
said passage, for regulating the size of said inlet opening, a spring impressed piston 

li5 mounted in said piston chamber, a spring impressed hammer mounted in said cap, 
... with means operated by said piston for re 

leasing said hammer, and a primer adapted 
to be struck by said hammer when released, with a delayed action firing device adapted '' obignited by 
described. . 

25 

ling in the front end of said piston chamber, 
... a spring impressed piston mounted in said: 

30 piston chamber, a spring impressed hammer 
Copies of this patent may be obtained for 

said primer, substantially as 
13. A projectile of the character described, 

- comprising a body portion and a cap, a 
piston chamber provided in said cap and also 
a passage having an inlet opening in the 
forward part of the cap and an outlet open 

1,290,763 
mounted in said cap , with means op erated by 

versely of said cap, and having their weights 
balanced about the longitudinal axis of the 
projectile, and a primer adapted to be struck 
by said hammer when released, substantially 
as described. 14. A projectile of the character described, 
comprising a body portion and a cap, a 
piston chamber provided in said cap and also a passage having an inlet opening in the 
forward part of the cap and an outlet open 
ing in the front end of said piston chamber, 
a perforated bushing detachably connected 
-to said cap over the inlet end of said pas 
sage, for regulating the size of Said inlet 
opening, a spring impressed piston mounted 
in said piston chamber, a spring impressed 
hammer mounted in said cap, with means 
operated by said piston for releasing said 
hammer, the piston and hammer being 
mounted transversely of said cap, and hav 
ing their weights balanced about the 
longitudinal axis of the projectile, and a 
primer adapted to be struck by said hammer 
when released, substantially as described. 
In testimony whereof I affix my signature. 

ORVILLE K. McCOMBs. 
five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' - 

said piston for releasing said hammer, the 
piston and hammer being. mounted trans 

  

  

  


