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This invention relates to an improved car 
tridge for guns and ordnances; more espe 
cially, it relates to the charge structure of 
such cartridges, and the object of the inven 
tion is to decrease the explosive power of the charge. 
In modern gun and ordnance technics long 

barrels for long and heavy projectiles and 
for high initial speeds are more and more 
(lemanded. High initial speeds can be at 
tained only by strong charges. The ex 
plosive power of such charges can be miti 
gated only by an appropriate structure of 
the charge. 

For this purpose bottom ignition has been 
dispensed with and front ignition has been 
substituted therefor, the particular object 
of this change being to attain that after 
the ignition the charge remains quietly on 
he bottom of the cartridge. Furthermore, 
the charge has been composed of a plural 
ity of individual charge bodies, of which 
those at and near the front of the cartridge 
consist of a more slowly burning powder 
and those at and near the rear end of the 
cartridge consist of a more quickly burning 
powder. These individual charge bodies 
form solid pieces, each of which is enclosed 
in a shell or covering consisting of a par 
ticularly slowly burning material in order 
to ensure the propagation of the ignition 
from piece to piece. 
None of the charge structures that have 

become known up to now answers fully the 
purpose in view. The first ignition flame 
arising passes in spite of the particular 
structure of the charge the entire amount 
thereof practically instantaneously or wraps 
up all its parts at the same time, burns 
through the coverings and has finally the 
detrimental effect that the rear charge pieces 
which consist of a stronger nitrated powder 
shoots away the front charge pieces that 
consist of a weaker nitrated powder. 
The progress and merit of the present 

improved cartridge with its particular 
charge structure resides therein that the ig 
nition flame and the driving gases are com 
pletely prevented from passing rearwardly. 
I. attain this effect by enclosing the indi 

vidual portions of the charge in a lacquer 
like elastic nitro-preparation or by cover 
ing them therewith, there having been ad 
mixed to that nitrogenous composition sub 
stances, by which the lacquer is caused to 
burn only very slowly, the thus enclosed and covered charge pieces being consecutively 
firmly pressed into the cartridge, between 
the inner surface of the wall thereof and 
the outer surface of the ignition tube, where- 00 
by they are firmly cemented together and 
with the shell, as well as with said tube. 
When the gun or ordnance is fired, the pres 
sure of the arising driving gases shall hold 
the charge firmly wedged in against the bot-65 
tom and between the shell and the ignition 
tube, so that the glowing gases do not find 
even the narrowest fissure, even if the shell 
should yield elastically to the barrel. For 
this reason the wall of the cartridge shell 0 
and the adjacent surface of the charge must 
be slightly conical, as is usual in the manu 
facture of cartridge shells. The elastic ni 
trogenous lacquer effects then complete 
tightening. Also the ignition tube must be 75 
so strong that it is able to withstand the 
pressure of the driving gases, and also its 
wall must be slightly conical in order to 
provide for an intimate contact with the 
adjacent surface of the charge. 
The individual charge pieces may contact 

with one another in plane surfaces, but it 
is more suited to the purpose in view to give 
them spherical contacting surfaces having 
all the same radius of curvature, the length 85 
of the radius being such that the centre of 
curvature coincides with the ignition point. 
With this configuration of the charge pieces, 
everyone thereof will be uniformly burnt 
down before the ignition has propagated 90 
across the separating layer of lacquer. to 
the next charge piece. If the contacting 
surfaces were plane, portions of a rear 
charge piece would already have been ig 

S0 

inited while portions of the preceding charge 95 
piece are still burning, and there would 
arise shocks instead of a constant increase 
of the pressure. 
In the case of a small caliber the strong 

rigid ignition tube would entail an unde- 100 
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sired extension of the cartridge, and as with 
the small caliber the lighter projectiles are 
able to stand quicker burning charges, a 
paste-board ignition tube may be substituted 
for said rigid one. In order to be in the 
position to employ charges of lesser and of 
higher nitrated powder, the past-board ig 
inition tube is placed into the axis of a 
charge body having the shape of a slender 
truncated hollow cone, the smaller end sur 
face of which is enlarged and so shaped as 
to represent an inverted conical head. The 
ignition tube extends from the small end of 
said conical charge body through said head 
to nearly the top surface of the same. The 
conical charge body is located within a cy 
lindrical charge body having a conical bore 
corresponding to the conicalness of the 
inner charge body; that outer body consists 
of a higher nitrated powder, and between 
the two bodies is also with this construc 
tional form a layer of the more slowly burn 
ing elastic lacquer, and it is again suited to 
the purpose to provide such layers also be 
tween the inner charge body and the igni 
tion tube, as well as between the outer 
charge body and the shell. 
The above described charge structure 

renders it also possible to add or apply salt 
cartridges or charges in a particularly fa 
vorable manner. It must be borne in mind 
that the gun-muzzle flame does not simply 
consist of hot driving gases. When these 
gases contain an excess of carbon oxide they 
are set on fire only shortly before the orifice 
when they take up oxygen from out of the 
atmospheric air. The salt charges as 
hitherto added have the purpose to present 
the gases the requisite oxygen already in the 
barrel, but up to now they could be applied 
only as an ante-charge. From now, accord 
ing to the present invention, the salt charges 
shall form layers between the individual 
powder bodies so that they are immediately 
atomized by the arising driving gases still 
within the cartridge and can by far better. 
present their oxygen to the carbon oxide. 
The shape of the salt charges must be ac 
commodated to the shape of the powder 
bodies and these charges must be pressed 
into the cartridge shell together with the 
powder bodies and with the layers of the 
lacquer, and besides, it is necessary that they 
be perforated in order to render possible the 
propagation of the ignition from one burn 
ing powder body to the next. 
The invention is illustrated diagrammati 

cally and by way of example on the accom 
panying drawing, on which Figure 1 is an 
axial section through one constructional form of a cartridge designed according to 
this invention, and Figure 2 is a similar 
representation showing a modification. 
On the drawing, a (Fig. 1) denotes the 

shell of the cartridge. The thickness of the 
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wall of the shell increases from the front 
end to the rear end of the same. g is the 
central rigid ignition tube, the wall of which 
increases likewise in thickness from the 
front end to the rear end of the same. The 
charge bodies c, or powder bodies respec 
tively, are disk-shaped; their diameter de 
creases from the front end to the rear end of the cartridge according to the increasing 
wall thickness of the shell and of the igni 
tion tube, but the thickness of the disks in 
creases, as shown. e, d. (indicated merely by single thick 
lines) denotes the layers or coverings of 
the elastic lacquer by which the charge por 
tions c are cemented together, as well as with 
the shell and with the ignition tube. The 
contacting surfaces of the consecutive layers 
are, spherical and the radius of curvature coincides with the ignition point f. 
While the constructional form shown in 

Fig. 1 is intended especially for a large 
caliber, the constructional form shown in 
Fig. 2 is intended especially for a small 
one. The thickness of the wall at of the 
shell increases also in this case from the 
front end of the cartridge to the rear end 
of the same, but instead of the rigid conical 
ignition tube a cylindrical paste-board tube 
g is provided, and instead of the super 
posed charge or powder bodies (Fig. 1) tel 
escopically arranged charge or powder 
bodies h and k are provided, of which h 
consists of lesser nitrated powder and k of 
stronger nitrated one. The charge body h. 
is shaped as a slender inverted cone having 
as head an inverted cone, the diameter of 
which corresponds to the diameter of the 
shell. The tube g extends upwardly into 
said head to nearly the top surface of the 
same. The charge body he has a conical bore 
corresponding to the body h. The two 
bodies are separated from one another or, 
which is just as true, connected with one 
another by the layer or coveringe of lac 
quer. The charge is ignited in the point l' 
and the ignition is propagated quickly 
along the paste-board tube 7 without en 
countering the higher nitrated powder k. 
Only after the lesser nitrated powder has 
been practically completely burned, the ig 
nition proceeds to the powder h. There is 
in this case only one perforated salt disk on 
which is located between the head of the 
powderbody hand the adjacent top por 
tion of the powder body k, and coverings or 
layers of the lacquer are provided also on 
the two surfaces of the disk m for the 
above-stated purpose. 
I claim: 
1. A cartridge for guns and ordnances, 

comprising, in combination a shell and an ignition tube arranged centrally in the shell, 
consecutive layers consisting of nitrogenous 
powder of such compositions that the com 

75 

80 

85 

90 

95 

C 



0. 

5 

20 

25 

30 

35 

bustion speed increases in the direction from 
the front end of the cartridge to the rear 
end of the same, said layers surrounding 
said tube, and intermediate layers located 
between said first-mentioned layers and con 
sisting of an elastic, more slowly burning 
nitrogenous lacquer filling up also eventual 
ly existing interstices between the said shell 
and the said ignition tube. 

2. A cartridge for guns and ordnances, 
comprising, in combination a shell and an 
ignition tube arranged centrally in the shell, 
the thickness of the wall of said shell, as 
well as of said tube increasing in the direc 
tion from the front end of the cartridge to 
the rear end of the same; consecutive layers 
constituting the charge of the cartridge and 
consisting of nitrogenous powder of such 
compositions that the combustion speed in 
creases in the direction from the front end 
to the rear end of the cartridge, and inter 
mediate layers located between said layers 
of powder and consisting of an elastic, more 
slowly burning lacquer filling up also even 
tually existing interstices between the shell 
and the said ignition tube. 

8. A cartridge for guns and ordnances, 
comprising, in combination with a shell, the 
thickness of the wall of which increases from 
the front end of the cartridge to the rear 
end of the same and with a rigid ignition 
tube arranged centrally in said shell and 
having also a wall, the thickness of which 
increases from the front end of the cartridge 
to the rear of the same, consecutive bodies of nitrogenous powder fitting accurately into 
the shell and around the ignition tube and 
consisting of such compositions that the com 
bustion speed increases in the direction 40 
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from the front end of the cartridge to the 
rear end of the same, said layers surround 
ing Said tube, and intermediate layers ar 
ranged between said first-mentioned layers 
and consisting of an elastic, more slowly burning nitrogenous lacquer filling up also 
the interstices between the said shell and the 
said ignition tube, the contacting surfaces 
of all said layers being spherical and having 
a common centre of curvature lying in the ignition point at the front end of said igni 
tion tube. 

4. A cartridge for guns and ordnances, 
comprising, in combination a shell and an 

ignition tube arranged centrally in the shell 
and consisting of a material unable to with 
stand the gas pressure, coaxial layers consist 
ing of nitrogenous powder of such composi 
tions that the combustion speed increases in 
the direction from the front end of the car 
tridge to the rear end of the same, and in 
termediate layers located between said first 
mentioned layers and consisting of an elas 
tic, more slowly burning nitrogenous lacquer, 
substantially as set forth. 

5. A cartridge for guns and ordnances, 
comprising, in combination a shell and an 
ignition tube arranged centrally in the shell 
and consisting of a material unable to with 
stand the gas pressure, telescopically ar 
ranged layers of nitrogenous powder, of 
which the inner layer is less nitrogenous 
than the outer one, the inner layer forming 
a slender truncated cone, the smaller end 
surface of which is located at the rear end 
of the cartridge and the outer layer having 
a correspondingly shaped conical bore, and 
an intermediate layer consisting of an elas 
tic, more slowly burning nitrogenous lacquer, 
as set forth. 

6. A cartridge for guns and ordnances, 
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comprising, in combination a shell and an 
ignition tube arranged centrally in the shell, 
consecutive layers consisting partly of nitrog 
enous powder of such compositions that the 
combustion speed increases in the direction 
from the front end of the cartridge to the 
rear end of the same, partly of perforated 
layers of salt, and partly of intermediate 
layers of an elastic nitrogenous lacquer in 
terposed between said other layers, substan 
tially as set forth. 

7. A cartridge for guns and ordnances, 
comprising, in combination a shell and an 
ignition tube arranged in said shell, consecu 
tive layers of nitrogenous powder of such 
different compositions that the combustion 
speed increases from the front end to the 
rear end of the cartridge; layers of salt in 
terposed between said first-mentioned layers 
and being perforated, and layers of a nitrog 
enous lacquer interposed between all other 
layers and enclosing them, all said layers 
being pressed into the space between the said 
shell and the said ignition tube, substantially 
as set forth. 
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