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To all thom it may concern: . . . . 
Be it known that I, CHARLEs...NEWTON, a 

citizen of the United States of America, re 
siding at Buffalo, in the county of Erie and 
State of New York, have invented certain 
new and useful Improvements in Powders 
and Propellants for Use in Firearms, of 
which the following is a full, clear, and 
exact description. ... ', . . . . . . . My'invention relates generally to p owders 
and propellants for firearms, and more par 
ticularly to powders and propellants which 

ing burning surface after present an increasing 
they have been ignited. . . . . . . . . 
One of the objects of my invention has 

been to provide a propellant, which when 
placed in a firearm, behind a projectile and 
a constant pressure upon the said projectile, 
locity. . . . . . . . . . . . . . . . . 
Another object has been to provide a pro 

pellant. which shall produce a given veloc 

as it moves forward at an accelerated ver 

ity of the projectile at a reduced breech 
pressure of the fire arm in which it is used, 
or increas the velocity of the projectile 
without increasing the breech pressure. 
All propellants now in use in fire arms, 

consist of substances so compounded as to 
burn freely and progressively, and are made 

... in various forms, stich as cubes, cylinders, 
disks, perforated disks, perforated cylin 
ders, cords, strips and many other forms, 
but all of the forms of propellants consist. 
of uniform substances throughout the unit. 
The action of a propellant in use in fire & s 
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arms is obtained through transforming 
a solid into a gas, thirough the agency of 
fire applied in the form of a priming. As 
is well known, the propellant is placed 
within a chanber and securely inclosed ex 
cept at one end, whicl. said end is closed 
by a bullet shell or other p 'ojectile, which 
rests either in the case or in the bore of the 
fire arm. When the propel tint is ignited, 
it burns, develops gas and when the gas 
thus developed has attained a sufficient pres 
sure to overcome the inertill of the pro 

constantly accelerating yeloity. As the 
projectile moves forward along the bo. 
of the barrel of the fire arm, it gives a con stantly increasing space in which the gases. 55. . 

generited by the combustion if the propel 

along the bore 

tain a pressure upon the base of the projec 

its pressure at a 

the rate of burning thereof, as well as other 

lant, are confined, and at the same time, the propellant is burning and generating still 
more gas which takes up the space thus fur 
nished, but the gases which are generated 
by the burning of the propellant are not. 
generated rapidly enough, to keep up a con- . 
stant, pressure at the base of the projectile, 
but maintains only a rapidly decreasing 
pressure thereon. Inasmuch as the projec-35 
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tile is moving with a constantly increasing 
velocity, in order to maintain a uniforni pressure against its base, it is necessary . 
that the propellant burn and thus, develop 
gas at a correspondingly, increasing rate to 
maintain this uniform pressure upon said 
projectile. This increased rate of burning ... 

70 

has not heretofore been obtained, but on the 'eontrary, the rate of burning of a propellant'. 
in use, has been decreased froni the time 75 
the projectile starts on its forward path, 
owing to the inability of the propellant to 
increase its rate of burning, the falling off 
in the rate of burning being due to the re 
duction of pressure, which in turn, is due 80 
to the increased space in, the bore of the fire 
arm which it occupies, and also to the de 
creasing area of the burning surface ex 
posed, consequently the pressure on the base. 
of the projectile falls rapidly aeries the said 
projectile starts in motion. . . . . . . . 
In producing my invention, provide a 

propellant which, when ignited, shall inhain 
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a . . . . . . . . . . ... . . . tile far greater, in proportion to the ilitial 90 . . . 

pressure, than that now furnished by any 
known propellant. I accomplish this by in 
creasing the rate of burning of the S. 
lant as the forward movement of the pro 
jectile increases the space occupied by the 95 
gas and thus imparts a greater veloeity for 
a given maximum breech pressure or the 
same yelocity now obtained at a much lower. 
maximum pressure. . 

In this specification and in the appenile-l 
claims, the term “colloid defines the basi'. 
or substance from which the units of my 
propellant are formed; the term “ kernel 
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defines a combination of two or more col 
jectile, it seats the projectile into the loids; the term "multiple kernel defines 
barrel of the fire arm and moves the 
same forward under 

05 

a combination of a plurality of kernels. 
... My invention involves the use of the same 
substances as are now in use as propellaits. 
with such modifications as may tend to alter 
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substances which may be made to burn pro 
gressively and particuilarly pertains to the 
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composition of the individual kernel or nitrated cellulose, although I may use any graii of powdel', a plurality of which, com-- 
bined in the manner hereinafter described, 
form the charge. 
My invention further consists, particu 

larly in using instead of a kernel or grain 
of unifol'in substance, such as is in use at 
the present time, of a kernel built up of two 
or more layers or coats made from colloids, 
having different rates of burning and so dis 
posed that the layers composed of the slower 
burning colloids either wholly or partially 
surround the layers of the quicker burning 
colloids and, the outer layers of slower burn 
ing colloids being first exposed to the flame 
of the primer, ignite first and either wholly 
or partially project the inner layers of 
quick. i biji colloids froy the action of 
the gas until such time as the 
puter layers of slower burning colloids are 
partially Cr wholly burned away. The next 
layer, which is composed of a quicker burn 
ing colloid, is then ignited and, burning 
more freely, with less pressure than the slow 
burning outer colloids, generates gas more 
rapidly than would be possible with the 
slower burning colloids, and thus maintains 
a higher pressure upol) the base of the pro 
jectile than, can be done by lasing a kernel 
composed of a single uniform colloid, in 
quantities which would give a far higher 
breech pressure. If kernels composed of a 
single uniform colloid were used in larger 
quantities, than at present, the breech pres 
sure of the fire arm in which they were 
used would be greatly and dangerously in 
creased. This is because there is no form 
of kernel which, when burning, will give 
a burning surface which will increase as 
rapidly as the space to be occupied in the 
bore of the gun at the rear of the projectile, 
increases. This is also because, as the pro 
jectile moves forward, thus increasing the 
space to be occupied by the gases generated, 
the pressure and temperature of the gases 
diminish, and, as a consequence, the rate of 
burning of the colloid in use, even with the 
area of burning surface unchanged, di 
minishes instead of increases. Aly invention 
meets this difficulty by constantly providing 
different colloids, each quicker burning than 
the preceding oire, so that the projectile is 
stated it, motion and passes along the bore 
of the gun and is propelled by the gases 
developed by the slower bring colloid, 
with a inimum chamber 'essure, and a 9. 
then is propelled by the action of the 
quicker birning colloids, as they successively 
ignite and burn, thus progressively accel 

y y chamber 
the firm 

but g colloid used alone at an 
lot. not destroy pressure whic C. W: 

erating the movement of the projectile far. 
more than could be done with the slower 

arm. In the process of manufacturing these 
colloids, I prefer to use as a base substance 

shown in Fig. 1 but has an additional layer 

pressure and under a less degree of heat 

other progressively burning substances. In 
the manufacture of powders having for 
their base nitrated cellulose, or similar sub 
stance, the colloid is capable of modifica 
tion through chemical admixture or other 
wise, so as to produce a propellant having 
different rates of burning; that is some 
colloids forming the propellant, will burn 
at a given. rate under a less degree of gas. 

7. 

than others, those burning under the lesser 
degrees of pressure or of heat being termed 
“quicker burning than those which require 
a greater degree of temperatuse or a greater 
degree of gas pressure to produce a give 
degree of speed or burning, and the terms 
6& - . ... -- slow bill'nig, quick burning’ and 
“quicker burning’ used hereinafter, are 
used in this seise. - 

Reference is to be had to the accompany 
ing drawings forming.part of this specifica 
tion, in which like letters of reference indi 
cate like colloids, in the several views of 
which: 

Figure 1 is a cross-sectional view of the 
simplest form of my invention and shows 
a kernel formed of two colloids, each burn 
ing at a different rate of speed. Fig. 2 is 
a cross-sectional view of the form of kernel 95 

around the outside, composed of a slower 
burning colloid. Fig. 3 is a cross sectional 
view of a kernel formed of two colloids of 
different rates of burning and provided lon 
gitudinally through the center with a per 
foration. Fig. 4 is a cross-sectional view 
of a kernel provided with a central per 
foration and is composed of 'wo colloids; 
the inner and outer colloid being slow burn 
ing and between these is a fister burning 
colloid. Fig. 5 is a vertical elevation of a 
kernel with a portion broken away, formed 
as shown in Fig. 4 and show's the ends of 
the same closed by means of caps formed 
from the slower burning colloid. Fig. 6 
is a fragmental sectional view showing a 
nodified method of capping the ends of the 
kernels. Fig. 7 is a cross sectional view of 
: perforated kernet formed from a plurality 
of coloids of different rates of burning. 
Fig. 8 is a cross sectional view of a group 
of perforated kernels in contact at their pe 
ripheries, each formed of different burning 
colloids. Fig. 9 is a conventional cross sec 
tional view of a nultiple kernel, composed 
of a plurality of single perforated kernels 
compressed together. Fig. 10 is a conven 
tional cross sectional view of a modified 
form of a multiple kernel, being composed 
of a plurality of single perforated kernels. 
compressed together and a slov burning 
colloid disposed about the whole. 
In the drawings the reference letter A. 

represents a slow burning celloid; the letter 
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th 
shown and described but three colloids of 
different rates of burning, obviously. I may 
employ any number of colloids of different lates of burning or vary the proportions and 
thicknesses of each as may be found neces 
sary or desirable. ably formed by first drawing out the col 
loids, arranged as desired into a cord, tube. 
or strip and then cutting the kernels there 
from. In the larger kernels as shown in 
Figs. 4 and , the cutting is done preferably 

These kernels are prefer 

at right angles to the axes of the kernel and 
after being cut, each kernel is provided at 
both ends with a cap, made of a slow burn 
ing colloid A as shown in Fig. 5. For use in 
smaller fire artis, where the form of kernel 
shown in Figs. 1 to 3 are. preferable, the 

20 
ing process instead of a clean cut. 
severing of the kernels is done by a pinch 

A kernel 
severed in this way is shown in Fig. 6 where 
it will be seen that the outer or slow burning 
ecloid. A has been closed at the end by pinching it off and the quick burning colloid 
B has closed the central perforation through 
the kernel. This method of capping the 
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kernel is much cheaper for the smaller or 
simpler forms and it may be accomplished 
by using round edged knives or dies which 
will operate periodically upon the cord or 
tube as it leaves the machine which forms it. 
... All the different forms of kernels shown 
may be capped at their ends with the slow 
burning colloid A, as shown in Fig. 5, and 
the cap may either have perforations to cor 
respond with the perforations in the kernels, 
thus admitting flame freely to the inside of 
the kernel, or the said caps may be solid, 
depending upon the pressure of the gas as 
it forces itself through into the perforation 
of the kernel. 
. . In the multiple kernel shown in Fig. 10, 
each single kernel thereof is formed at its 
center with a slow burning colloid A. pro 
vided with a central perforation. About 
this is a quick burning colloid B which is in 
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turn surrounded by a quicker burning col 
loid C. Surrounding this colloid C and 
forming the outer colloid for each single 
kernel, is a quick burning colloid B. These 
single kernels are now compressed together 
and the whole surrounded by a slow burning 
colleid A. When this form of multiple ker nel is ignited, the colloid. A surrounding the 
entire kernel and also the colloid. A lining the perforations through the single kernels 
ignite first and when this is burned through, 
the colloid B, which forms the outer layer 
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of the individual kernels and the second 
layer around the perforation ignites and the 
multiple kernel separates into its several 
constituent parts, thus greatly and rapidly 
increasing the burning surface. In placing 
these single kernels together to make the 

B a (tick burning eolloid; and the letter C e quickest burning colloid. While I have 

... 3 

and 10, a thin film of spine, quick burning 
substance may be used between the single 
kernels where they are in contact to insure 
the prompt separation of the same as soon 
as the outer surrounding colloid A is con 
sumed. . . . . . . . . . . . . ." For convenience in the drawings, I have 
shown the kernels of cylindrical form, but, 
obviously, they may be made in any of the 
various forms such as cubes, cylinders, disks, perforated disks, perforated 

lilultiple kernel liki ... that shown in Figs. 
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cylinders, 

cords, or strips or in any other combination 
of layers of colloids, without departing from 
the spirit of my invention, and I do not wish 
to be limited to the exact forms herein shown 
and described. . . . . Having thus described my invention, what 
claim is: . . . . . - 
1. As a new article of 

quick burning colloid protected on its ex 
posed surfaces by one or more layers of 
layer of slower burning colloid surrounds 
one which is quicker burning than itself. 

2. As a new article of manufacture, a propellant kernel consisting of a perforated. 
quick burning colloid protected on its ex 
posed surfaces by one or more layers of slow 
burning colloids so disposed that each layer 
of slower burning colloid surrounds one 
which is quicker burning than itself, and end 
closures formed of a slow burning substance, 
whereby the quick burning colloids are pro 
tected until the outer layer of slower burn partially or wholly ing colloid shall be 
burned away. w 

3. As a new article of manufacture, a per 
forated propellant kernel comprising a plu 
rality of lavers of colloids having different 
rates of burning, said layers being so dis 

manufacture, a pro 
pellant kernel consisting of a perforated . 

SO 

slow burning colloids so disposed that each. 
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posec that those forming the exterior sur- . 
face of the kernel and the interior surface 
of the perforation are slowest burning and 
each successive layer from such surfaces to 
ward the center of the web, of the kernel 
being composed of a more rapid burning 
colloid than the one which envelops it. 

4. As a new article of manufacture, a per 
forated propellant kernel comprising a plu 
rality of layers of colloids having different 
rates of burning, said layers being so dis 
posed that those forming the exterior sur 
face of the kernel and the interior surface 
of the perforation are slowest burning and 
each successive, layer from such surfaces 
toward the center of the web of the kernel being composed of a more rapid burning 
colloid than the one which envelops it, and 
the whole protected at the ends from tine 
flame by the application of a slow burning 
substance to retard the rate of burning at 
the ends. 

5. As a new article of manufacture, a pro 
w 
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burning colloid. 
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pellant kernel, having a central perforated 
slow burning colloid, a quick burning colloid 
surrounding said slow burning colloid and a 
slow burning coiloid surrounding said quick 

6. As a new article of matufacture, a pro 
pellant kernel, having a cential perforated 
slow burning colloid, a guick burning colloid 
surrounding Said central slow burning col 
loid, a slow burning colloid surrounding said 
quick burning colloid, and a cap of slow. 
burning colloid secured to each end of said 
kernel. - 

... 7. As a new article of manufacture, a 
propellant. kernel having a central perfo-'. 
rated slow burning colloid, a quick burning 

0. 
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loid, a slow burning 
colloid surrounding said slow burning col 

colloid surrounding 
said quick burning colloid and the whole 
Ed at each end by a closure of 'slow urning substance, to retard the rate of 
burning at the ends. . . . . 

8. As a new article of manufacture, a 
multiple propellant kernel composed of a 
plurality of single kernels compressed to 
'gether, each being composed of colloids hay 
ing different rates of burning arranged in 
layers, whereby the quicker burning colloids 
will be protected from the flame until the 
slower burning colloids have burned away. 

9. As a new article of manufacture, a mul tiple propellant kernel, composed of a plu 
rality of single perforated kernels, each 
comprising a plurality of layers of colloids. 
having different rates of burning, said layers 
being so disposed that those forming the ex 
terior surface of the kernel and the interior 

1,074,809 

surface of the perforation are slowest burn 
ing and successive layers from such Stifaces 
toward the center of the web of the kerne being composed of a more rapid burning 
colloid than the one which envelops it. 

10. As a new article of manufacture, a 
'multiple propellant, kernel composed of a 
plurality of single perforated kernels, each comprising a plurality of layers of colloids 
having different rates of burning, said layers 
being so disposed that those forming the ex 

st 
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terior surface of the kernel and the interior - 
surface of the perioration are slowestburn 
ing and each successive layer from such sur 
kernel being composed of a more rapid cul 
faces toward the center if the web of the 
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loid than the one which envelops it and the 
whole protected at the ends from the flame 
by the application of a 'slow burning sub 
stance to retard the rate of burning at the 
ends. 

11. As a new article of manufacture, a 
multiple propellant kernel having an outer 
jacket of slow burning colloid and a plu 

6. 

rality of single perforated kernels within 
said jacket, each, comprising a quick burning 
colloid protected on its exposed surfaces by 
so disposed that each layer of slower burn 
E. surrounds one which is quicker 
burning than itself. . . . . . 

In testimony whereof, I have hereunto set 
my hand in the presence of two witnesses. 

CHAS. NEWTON. 
I. WM. ELLIS, 

Witnesses: 
WALTER H. KeLLEY. 
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