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To all whom it may concern: 
Be it known that I, CHARLEs STIRIz, a. 

citizen of the United States, residing in the 
borough of Manhattan, in the city, county, 
and State of New York, have invented cer 
tain levy and useful Improvements in Ex 
plosive Shells and the Art of Making Same, 
reference being had therein to the accom 
panying drawings, which form a part 
thereof. 

. My invention relates to explosive shells 
and the art of making same, and more par 
ticularly to a type of shell in which the ex 
plosive charge remains inert until the mo 
ment of explosion; and to the manner of 
compounding the explosive compound where 
by it will be formed immediately prior to 
the moment of discharge. 
The main object of the invention is to 

provide an explosive shell, carrying a fixed 
charge composed of chemicals which in com 
bination form an explosive mixture, which 
chemicals prior to the moment of discharge 
will be prevented from combining, auto 
natic means being provided for mixing these 
chemicals so as to form an explosive mixture 
at or just prior to the moment of the desired 
explosion of the charge, thus permitting the 
storing and handling of the explosives with out danger of premature explosions. 
A further object is to provide an explo 

sive shell, the fixed charge of which consists 
of chemicals which on combination form an 
explosive, wherein said chemicals will be 
thoroughly commingled at a predetermined 
moment in the presence of a gas supporting 
combustion. 
A still further object is to provide an ex 

plosive shell having therein normally non 
colnmunicating chambers, one of said cham 
bers being adapted to be placed in communi 
cation with the other and means whereby at 
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a predetermined instant, said chambers will 
be placed in communication with each other 
in a manner to cause an admixture of the 
chemicals therein contained. 
A still further object is to provide an ex 

plosive shell, the fixed charge of which will 
consist of glycerin and nitric acid contained 
in chambers which normally, are non-com 
municative, wherein means will be provided 
for placing said chambers in communication 
with each other to mix said chemicals in the 
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presence of both oxygen and water at a cer 
tain predetermined instant. 
A still further olbject is to provide an art 

or method of forming an explosive mixture 
composed of nitric acid and glycerin, which 

| consists of storing said, chemicals in sepa 
presence of a supporter of combustion in an 
inclosed chamber at the point of the explo 
SOI. - . . 

A still further object is to provide an art 
or method of forming an explosive mixture 
which consists of storing nitric acid and glycerin in separate non-communicating 
chambers, and mixing said chemicals by 
means of compressed air in the explosion 
chamber. 
A still further object is to provide an art 

or method of forming an explosive mixture 
of nitric acid and glycerin which consists 
of injecting one of said chemicals into a 
body of the other within said chamber by 
means of compressed air. And a still fur 
ther object is to provide an art or method 
of forming an explosive compound of nitric 
acid and glycerin which consists of injecting 
one of said chemicals into a body of the 
other within an explosive chamber with a 
jet of water and compressed air. 
The invention consists in the novel man 

ner of combining chemicals forming an ex 
plosive mixture.hereinafter described and 

! such novel features of construction and com 
bination of parts of an explosive shell as are 

| hereinafter set forth and described and more 
particularly pointed out in the claims hereto 

| appended. . . 
Referring to the drawings:-Figure 1 is 

a longitudinal vertical section of an ex 
plosive shell embodying my invention; Fig. 
2 is a section on the line 2-2 of Fig. 1 and 
Fig. 3 is a section on the line 8-8, of Fig.1. Ilike letters refer to like parts throughout 
the several views. 

In the embodiment of my invention illus trated in the accompanying drawings, I 
have shown at a. an ordinary hollow pro 
jectile of any desired material. Supported 
within the chamber in the forward part of 
the projectile by means of the spiders b is a 
small casing 6 of glass or other acid resist 
ing material, which casing is provided with 
a flanged cover d of the same material, the 
flange of which has a sliding fit over the 
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rate compartments and mixing then in the 
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950,032 
open mouth of the casing c. This cover has this mixture is the compressed air, or the 
a central opening therein having a sliding compressed air and water, by means of 
fit over the tubee which is of the same mate which the nitric acid is introduced into the 
rial as the casing a and the coverd. The body of glycerin, with said air or with said 
tube e has a closure pluge' for the discharge air and water combined. 
end thereof within the chamber c. The While as a matter of convenience, I prefer 
foregoing construction permits the casing c | to force the nitric acid into the body of glyc 
to be so closed as to have no communication erin it is apparent that this process may be 
with the chamber in the forward part of the simultaneously discharged into a chamber 
shell a under normal conditions. Stored in common to both without departing from the 
the chamber of the shella is a suitable quan- spirit and scope of the invention 
tity of glycerin; and within the casing c is My novel art consists of forming this ex 

plosive mixture by mixing the separate stored a quantity of nitric acid in that pro 
portion, relative to the quantity of glycerin, chemical agents together in the chamber in 
to produce a highly explosive compound which the explosion is to occur and at sub 
when the said gylcerin and nitric acid are stantially the moment of explosion by means 
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mixed. The casing c is made of glass to of an air current, thus not only securing the 
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prevent its being eaten away by the nitric perfect, mixture of these agents, but secur 
acid with a resultant accidental formation ing such a mixture in the presence of a gas of the explosive mixture. 
That portion of the bore of the shell con taining the glycerin, is separated from the 

rear portion thereof by a partition f through 
which the tube or pipe e passes, the joint 
about said pipe being lies in any desired 
manner to make it air tight. The chamber 
thus formed toward the rear of the shell, be 
ing thus air tight, is charged with air under fairly heavy pressure, the assembled shell 
thus providing the forward- chambers for 
the chemical elements entering into the ex 
plosive mixture, and the rear chamber form 
ing a compressed air chamber, communica 
tion being established between these cham 
bers in a manner to cause the compressed 
air to release the nitric acid and mix it with 
the glycerin. The compressed air thus not 
only releases the nitric acid, but causes the 
mixture to occur in the presence of a gas 
supporting combustion thus lending effi 
ciency to the explosive charge. '. 
Under some conditions it may be desirable 

to mix water with the air and to meet this 
condition, I provide the coil g, in which 
may be storel the quantity of water which 
it is desired to inject into the explosive 
composition. Said coilg may be placed in 
communication with the compressed air 
chamber h through the valve i which valve 
is controlled by an ordinary time controlled 
releasing mechanism f indicated convention 
ally in the accompanying drawings. No 
claim of invention is made to this time con 
trolled mechanism, and a detailed descrip 
tion thereof will not, therefore, be entered into. 
By means of the foregoing construction it 

will be observed that E. glycerin and the 
nitric acid, in themselves non-explosives, are 
stored in separate receptacles or compart 
ments and that the nitric acid is injected 
into or mixed with the glycerin at substan 
tially the moment of the explosion, the mix 
ture taking place in the explosion chamber 
itself. The agency employed in securing 

containing oxygen, thus increasing the effect 
iveness of the explosive charge thus formed. 
Water may also be introduced under some 
conditions to reduce the temperature within . 
an explosion chamber, to prevent the pre 
mature explosion of the mixture. 
The art or method of forming the explo 

sive mixture is apparent from the foregoing 
description. It is merely necessary to com 
bine nitric acid with glycerin to form the explosive compound, which will immediately 
explode without concussion or any other ex 
ploding agent or force, the moment of ex 
plosion being determined by the moment of 
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the formation of the compound by the mix 
ture of the agents forming same. By my 
invention these agents are held apart or 
separated until the moment of explosion ar 
rives, thus permitting the storing and the 
handling of the shell, or of the explosive 
mixture necessary to make the shell, with perfect impunity. 
The shells ordinarily will be charged by 

placing the proper quantity of glycerin into 
the forward chamber of the shell a and 
the proper quantity of nitric acid into the 
casinge. The cover disthen forced upon the casingle with a tight sliding fit, the stop 
pere' having been first used to close the end 
of the tube e. Water is then introduced into 
the coil g and the valve it closed, so as to 
relieve said water from any pressures from 
within the compressed air chamber h. Air 
under pressure is then stored in the said 
chamber h. When it is desired to use the 
shell the time controlling mechanism i is set 
in the usual and well known manner and the 
shell discharged from the gun. When the 
shell is timed to explode, the mechanism i 
will open the valve causing the compressed 
air within the chamber h to force the water 
contained in the tube or coil g into the cham 
ber in the casing c, the pressure forcing the 
stopper e' from the mouth of the tube e. 
The pressure within the casing a will force. 
the cover d along the tube e and subse 
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force being proportioned to the quantity of 

an extent to permit thorough mixture of the 

quently force the nitric acid contained with 
in said casing into the body of glycerin con 
tained within the forward chamber of the 
shell a. The compressed air and water will 
enter the body of glycerin at the same time. 
and will serve to thoroughly commingle the 
nitric acid, and the glycerin, supplying that 
quantity of oxygen necessary to form a 
highly explosive compound. As the nitric 
acid and glycerin become thoroughly mixed, 
the shell will explode with great force, the 
the nitric acid and glycerin therein con 
tained. The water injected into the mixture 
will serve to hold down the temperatures to 
entire quantity of chemicals. 

It is not my intention to claim any rights 
of invention in an explosive consisting of 
nitric acid and glycerin, the explosive com 
pound produced being old and well known 
in the art. By my manner of forming this 
compound, however, while I do not secure 
any higher efficiency, in the explosive itself, 
I do form the explosive at the point at which 
it is to be used, thus permitting the convey 
al)ce or handling of the explosive without 
likelihood of damage through the accidental 
or premature discharge thereof. 

O 

It is not my intention to limit the inven 
tion to the precise details of construction 
shown in the accompanying drawings, it be 
ing apparent that such may be varied with 
out departing from the spirit and scope of 
the invention. 
Having described my invention, what I 

claim as new, and desire to have protected 
by Letter's Patent, is:- 

1. In an explosive shell, the combination. 
with a shell having a plurality of normally 
non-communicating chambers therein, of 
means whereby said chambers may be placed 
in communication with each other, non-ex 
plosive agents stored in said chambers re 
spectively, means forming a compressed air 
chamber within said shell and means estab 
lishing communication between said com 
pressed air chamber and one of said first 
mentioned chambers whereby the pressure 
Within said chamber will actuate said means 
establishing communication between said 
chambers, and said agents will be compound 
ed in the presence of air at the point of dis 
charge to form an explosive mixture. 

2. In an explosive shell, the combination 
with a shell having a chamber therein, of a 
casing seated within said chamber, a remov 
able closure for said casing whereby said 
chamber and said casing are normally non 
communicating, nonexplosive agents stored 
in said chamber and said casing respectively, 
means forming a compressed air chamber 
within said shell, and means establishing 
communication between said compressed air 
chamber and said casing whereby the pres 
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sure within said casing will remove Said 
closure and force the agent within said cas 
ing into said chamber and mix or com 
pound it with the agent in said chamber in 
the presence of air at the point of discharge 
to form an explosive mixture. 
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3. In an explosive shell, the combination . 
with a shell having a chamber therein, of a 
casing seated within said chamber, a remov 
able closure for said casing whereby said 
chamber and said casing are normally non 
communicating, glycerin stored in said cham 
ber, nitric acid stored in said casing, said 
casing and its closure being of acid resisting 
Imaterial, meals forming a compressed air 
chamber within said shell and means estab 
lishing communication between said com 
pressed air chamber and said casing whereby 
the pressure within said casing will remove 
said closure and force the agent within said 
casing into said chamber and mix or com 
pound it with the agent in said chamber in 
the presence of air at the point of discharge 
to form an explosive mixture. 

4. In an explosive shell, the combination 
with a shell having a plurality of normally 
non - communicating chanbers therein, of 
means whereby said chambers may be placed 
in communication with each other, non-ex 
plosive agents stored in said chambers re 
spectively, means forming a compressed air 
chamber within said shell, means storing 
water within said shell and means establish 
sing communication between said compressed 
air chamber and one of said first mentioned 
chambers and said water storage means 
whereby the pressure within said chamber 
will actuate said means establishing com 
munication between said chambers and said 
agents will be mixed or compounded in the 
presence of air and water at the point of 
discharge to form an explosive mixture, 

5. In an explosive shell, the combination 
with a shell, having a chamber therein, of a 
casing seated within said chamber, a re 
movable closure for said casing whereby 
said chamber and said casing are normally 
non-communicating, glycerin stored in said 
chamber, nitric acid stored in said casing, 
said casing and its closure being of acid re 
sisting material, means forming a com 
pressed air chamber within said shell, a coil 
of pipe within said compressed air chamber, 
the opposite ends of which open into said 
compressed air chamber and said casing re 
spectively, means normally closing the op 
posite ends of said coil, and means whereby 
the end within said compressed air chamber 
will be open at a predetermined interval 
whereby water and air under pressure will 
be forced within said casing, and the con 
tents of said casing in the presence of water 
and air will be forced into said chamber 
and mixed or compounded with the con 
tents thereof to form an explosive mixture. 
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compressed air chamber, the opposite ends of 
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6. In an explosive shell, the combination 
with a shell, having a chamber therein, of a 

seated within said chamber, a re 
movable closure for said casing whereby 
said chamber and said casing are normally 
non-communicating, glycerinstored in said 
chamber, nitric acid stored in said casing, 
said casing and its closure being of acid re sisting material, means forming a com 
pressed air chamber, within said shell, a coil 
of pipe within said pupied air chamber, 
the opposite ends of which open into said 
which open into said compressed air cham 

5 ber and said casing respectively, means nor 
mally SES the opposite ends of said coil, 
and adjustable, time controlled means where 
by Water and air under pressure will be 
forced within said casing, and the contents 
of said casing in the presence of water and 
air will be forced into said chamber and 
mixed or compounded with the contents 
thereof to form an explosive mixture. 

7. The combination in an explosive cham 
her of means storing glycerin and nitric 
acid separately, means forming a compressed 
air chamber, and suitable connections 
whereby said glycerin and said nitric acid 
will be mixed by and in the presence of 

950,082 

compressed air within said explosion cham 
ber and at substantially the moment of dis 
charge. 

8. The herein described method or art of forming an explosive mixture, consisting of 
mixing or 'compounding glycerin and nitric 
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acid in an explosion chamber, by means of . 
and in the presence of a jet of compressed 
air, and at substantially the moment of dis 
charge of the explosive mixture. 

9. The herein described process of form 
ing an explosive mixture, which consists of 
mixing glycerin and nitric acid in an explo 
sive chamber at substantially the moment 
of discharge by means of water and com 
pressed air. 

10. The herein described process of form 
ing an explosive mixture, which consists of forcing nitric acid into a body of glycerin 
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by means of a moving volume of compressed 
air and water. 
In witness whereof, I have hereunto 

affixed my signature, this 10th day of July, 
in the presence of two witnesses. 

CHARLES STIRIZ. 
Witnesses: . 

P. FRANK SoNNEK, 
.. P. W. NENING. 


