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UNITED STATES PATENT OFFICE.

ALBERT H. EMERY, OF STAMFORD, CONNECTICUT.

CARTRIDGE.

No. 811,910,

Specification of Letters Patent,

Patented Feb. 6, 1906.

Application filed March 12,1903, Serial No, 147,643,

To all whom it may concerr:

Be it known that I, ALBErT H. EMERY, a
citizen of the United States, residing at Stam-
ford, in the county of Fairfield, State of Con-
necticut, have invented new and useful Im-
provements in Cartridges, of which the fol-
lowing is a spectfication.

Heretofore cartridges have been made of
loose grains of brown and black powder and
of loose grains or sticks of smokeless powder.
It has also been proposed to make large per-
forated cakes of the latter. Those which
have been made of loose grains- of either
brown, black, or smokeless powder or sticks
of smokeless powder have usually 1in the case
of cartridges for large guns been formed by

- placine the loose grains in one or more bags
) i) o Ml
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which are placed in the chamber of the gun,
vhich is usually larger than the bore. In
this case there is great danger, especially 1n
the case of smokeless powder, of a large por-
tion of the cartridge when lighted suddenly
moving forward into the bore of the gun and
choking or damming at the front of thecham-
ber, where it reduces to the diameter of the
bore. A stoppage of the powder at this
place results in an increase of the pressure of
the gases of combustion, and thisincrease of
pressure causes greater rapidity of burning,
still further increasing the pressures, result-
ing in dangerous strains or even in the burst-
ing of the gun. Some guns have doubtless

been burst 1n this manner, the accident being

laid to the uncertainty and irregularity of the
powder, when it was really wholly due to this
choking, as explained.

I have endeavored to make a cartridge of
such form that it will not break up and wedge
or choke by passing from the chamber into
the bore of the gun, also to so construct the
cartridge that it may be wholly or mostly
consumed in the chamber without breaking
up or so constructing it that part of 1t will

be so consumed and the other part move

freely into the bore without wedging, provid-
ing such venting of the cartridge that the
products of combustion easily move forward
and such air-spacing with such proportion of
kinds and forms of powder having such an
extent of surface and such rates of decrease
and increase of surface as burning of the
whole cartridge progresses that the pressure
will quickly reach nearly or quite the maxi-
mum before the shot has moved far, after
which with an increasing surface of combus-

|

| tion it keeps the pressure as high as, but not

areater than, the gun is well fitted to carry as

the projectile moves forward, until the pro-

jectile leaves the bore, when all the powder
should be consumed. The methods of ac-

60

complishing these results are illustrated in

three sheets of drawings, in which— _
Figures 1 and 1 show end elevations of
two forms of these cartridges, one-half only
of a cartridee being shown in each figure and
portions of each being broken away to illus-
trate some details of their construction.
Figs. 2, 3, and 4 show details of forms ot per-
forations of the powder. Iigs. 5 and 5°
show side elevations of portions of the car-

70

tridges shown in Iigs. 1 and 1*. Fig. 6 shows -

an end elevation of another form of these

cartridges. _ _
In the figures, 1 is a central ribbed tube,

‘preferably made of explosive material, with

uniform thickness of thin walls, around which
the main body of the cartridge is assembled
and secured by nuts 2. In Fig. 1 the car-
tridge consists of a longitudinal series of cel-
lular sections 3, separated by ribbed lighting
and venting plates 4, as shown1in Fig. 5. Fig.
1 shows also one of these ribbed plates partly
broken away, exposing the cellular structure
of the sections 3, which are perforated with a
Jaree number of longitudinal holes of any de-
sired form, best hexagonal and equidistant
from each other.
ribbed plates 4 with the ribs on one face sym-
metrical with and opposite those on the other
face and a plate 42 with symmetrical ribs on
its two faces, but with the ribs on one face
opposite the spaces on the other face. The
oeneral form and use of these parts has been
fully described and claimed in my applica-
tion of March 11, 1903, Serial No. 147,346.
In Figs. 1* and 5* a cartridge 1s shown of
somewhat similar construction, where the
lichting and venting plates 4 are omitted
and the parts 3 are replaced by one or more

| sections 3%, secured around the central stem

1 by the nut 2; but in this case the perfora-
tions of the section 32 are not longitudinal
but radial, with walls of uniform thickness
between them, the diameter of the hole in-
creasing In one direction only and forming of
themselves lighting and venting passages.
In Figs. 12 and 5* the sections of these radial

perforations are shown rectangular with uni-

form thickness of walls between them. In
Figs. 2 and 3 the radial walls of the perfora-

Fig. 5 shows one of the.

75

30

Q0

1co

105

110



K>

o ofum

' tions are slightly curved, while the trans- [

- verse walls
. the radial walls are still more curved. 'The
- perfordtions shown in Figs. 1* and 5* have a

“uniform thickness longitudinally of the car-:

- tridge, but a width rapidly increasing from
- the Interior to the exterior; giving uniform

- thickness to the walls between them, while in:
Figs. 2 and 3 and 2and 4 the transverse walls

orn1

15 between them instead of having plain paral-
I - lel faces have curved faces. The perfora-
. tions may be tapered slightly in the other di-

b

rection also, if desired, to allow the perforat-

ing-tool to be extracted more rapidly. =

tion, as'shown in my application of even date
~ "herewith, hereinbefore referred to. '1
. When the cartridge is made as shown 1n.

Figs. 1 and 5 or as shown in Figs. 1* and 5, 1f
the diameterisequal to thatof the ehamber, or
nearly so, it 1s held centrally in the chamber,
and the air-passage A between the ribs of the

- central stem should be large to provide suffi-
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65 in Iig. 6) there 1s a longitudinal central hole |

cient venting to prevent the cartridge from

blowing to pieces. For thisreason the central
hole in these sections is made very large. The

threadson the stem 1 and nuts2 when the car-
tridge is ignited quickly burn sufliciently to

allow the whole central stem to pass on with
the flow of the gases out of the chamber. The
unburned part of the main body of the car-
tridge remains within the chamber until 1t 1s
nearly or wholly consumed. In Hig.6theouter
body 3¢has nearly or quite the diameter of the
chamber and remains therein until nearly or
wholly consumed, while the inner body 3°, the

outerdiameter of which islessthan that of the

bore of the gun,will under the action of the
flowing gases begin to movetorward out of the
chamber as soon as the threads on rods 5 and
nuts 6 are burned sufficiently to allow of this
movement. If the outer diameter of these
cartridees 18 not nearly or quite as great as
the diameter of the chamber, they should be
carefully centered therein by lugs, legs, or
ribs, as I have shown in my other application
of evendate herewith hereinbefore referred to.

In the central stem 1 (shown 1n Kig. 1 and

are parallel, and in Figs. 2 and 4 | _
quick-burning powder; which may be highted

between these cells are of uniform thickness,
~and the cells or perforations themselves are
o longitudinal thickness or length,
-~ with the width rapidly increasing from the
 interior to the exterior; but the radial walls

- Fig. 6 shows two concentric annular bodies
- of explosive material 3" and 3¢, separated
~and held together by rods 5 and nuts 6, best
- made of explosive material. The annular.
- spaces A between these form air-spaces and
large wventing-passages, through which the
products of combustion pass to the front of
~ the cartridge. These two annular bodies 3
~and 3¢ may be either or both bult up, as
~shown in Figs. 1 and 5 or as'shown in Ifigs: 12
“and 52, The tubular rods 5 should,if of large
~ diameter; be ribbed to cause quick combus-.
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by electricity or by the primerin the usual way.

This lighting charge 7 is shown 1n Iig. 5 con-

tained 1n a light case 8, of paper or explosive -
material, which is secured 1n the screw-cap 9 -

of explosive material. In Fig. 5 this
containsinfront of this firing charge 7 a charge.
of rapid-pressure-developing powder 10 of
such quantity and form of grains as to greatly -
increase the entire burning-surface of the car-

eral holes at suitable distances, and the flame :
from the firing charge 7 will ight the powder.

tridge. - The tube 1 is perforated with lat- =~

10 and simultaneously blow through these - o
holes into the igniting-passages in the exter- =

nal part, and so light the whole cartridge. In

Figs. 12 and 5* the stem 1 has a similar inner

stem 12, in the rear of the central tube of

which is put the igniting charge, while 1n the
pockets B, formed by the ribs of these tubes, =
1s placed the ‘rapid-pressure-developing’””
charge 10, secured by cap-nuts 9°. In the -

cartridge shown in Fig. 6 the stem 1 1sused in

o

exactly the same manner as 1s the stem 1* o
just  described. Similar: nuts to 9* (not.

shown) are used here also. . This rapid-pres- -

aggregate a large burning-surface and a large

surface per pound, with thin walls which will -
be nearly or wholly consumed by the time
the maximum pressure is reached. Usually -

the slow-burning powder which constitutes

the larger portion of the cartridge will-have a

arge and an increasing surface of combus-

tion as burning proceeds. The large surface
of combustion of this and the rapid pressure-
developing charge together should develop
nearly or quite the maximum pressure de-
sired before the shot has moved far, at which
time the consumption of the rapid-pressure-
developing charge will have temporarily de-

sure-developing powder should ‘have in the -

105

creased the burning -surface of the entire

charge, which surface, however, will be rap-
idly increased thereafter by reason of the cel-
Jular construction of a large portion of the
slow-burning powder, which 1s necessary to
keep up the pressure to the extent desired
under the rapidly-increasing velocity of the
projectile; but the cells should be so propor-

110

1

tioned in the slow-burning powder that this

increase will not be so rapid as to cause the
pressure to exceed that desired in the chase
of the gun. The increase of the burning-sur-
face of the slow-burning powder may be
checked or reduced at any position of the
shot by so proportioning the diameter ol the
cells and the thickness of walls in a part of
the cartridge that the walls of these cells are
burned through when the shot reaches that
position. The constructions shown greatly
facilitate the manufacture of a cartridge
which will have these properties. _
In making this cartridge in'many cases the
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form shown in Fig. 6 is preferred, with such
size and proportions that the outer body fills

the chamber of the gun diametrically and ex-

tends usually from the breech-block well into
the conical part of the chamber, while the
inner part of the cartridge has a diameter
somewhat smaller than the bore of the gun.
The thickness of the outer body at the front
end when thus made is so small that the con-
struction shown in Figs. 1 and 5 is undesir-
able for that part of the cartridge. More-
over, should the remainder of this outer body
be made up as shown in Figs. 1 and 5 there
would be tendency for the sections to sepa-
rate, and those in the conical part of the
chamber would in moving forward be re-
duced in diameter and crushed together, en-
dangering or disturbing the proper action of
the cartridge, which should be that the outer
body remains in the chamber until it 1s con-
sumed, while the inner portion moves freely
into the bore of the gun, and the best action

is had when the inner part of the cartridge

moves freely forward into the bore and be-
comes largely separated and spread out while

~ burning in the space between the chamber
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65 secured together, to form a cartridge with a |

and the projectile. This last conditionismore
readily brought about by the construction
shown in Figs. 1 and 5 than it would be by
those constructions shown in Figs. 1* and 52,
while by making the outer part of the car-
tridee as shown i Figs. 1 and 52 such part 1s
readily made to retain its position in the
chamber until consumed. The relative di-
ameters of the exterior and interior of this
part of the cartridge are such that the perfo-
rations may be made of the desired form and
number very readily, whereas the exterior
and interior diameters of the inner part of
the cartridge are such relatively that the ra-
dial perforations with uniform thickness of
walls have undesirable proportions, being
very large at the exterior and very small at
the interior. The construction shown 1in
Figs. 1 and 5 readily lends itselt to a proper
thickness of walls, perforations, and vents
and permits the desired distribution of this
part of the cartridge in the bore while burn-
ing.

Having thus described the invention, the
following is what I claim as new therein:

1. A plate of explosive material for car-
tridges constructed with raised ribs upon 1ts
opposite faces, the ribs on one face being op-
posite the spaces on the other and extending
from the exterior toward the interior of the
plate. | _

2. A cartridee constructed with a longitu-
dinal series of transverse sections or plates of
explosive material, each having a large cen-
tral opening, said plates or sections being
separated from each other at suitable inter-
vals by ribbed plates which form lighting-
passages, the whole cartridge being suitably

of combustion can pass to the front of the
cartridge. '

3. A cartridge constructed with a longitu-
dinal series of short transverse sections or
plates of explosive material, each section be-
ing formed with or having a large central ori-
fice coaxial with the cartridge, open to per-
mit the free passage of the gases of combus-
tion to the front of the cartridge, and secured
together by a rod or rods of explosive mate-
rial, said plates or sections being separated
from each other at suitable intervals by ribbed
plates which form lighting and venting pas-
sages. -

4. A cartridee constructed with short
transverse sectlons of explosive material,
each section having a large number of longi-
tudinal holes forming a burning-surface which
increases as combustion progresses, and sep-
arating ribbed plates interposed between said
sections at suitable intervals, said plates hav-
ing ieniting and venting passages, each of the
said sections and plates having a large cen-
tral orifice, coaxial with the cartridge, through
which the gases of combustion can pass to
the front of the cartridge. | -

5. A cartridge constructed with short
transverse sections of explosive material,
each section having a large number of longi-
tudinal holes forming a burning - surface
which increases as combustion progresses,
and separating ribbed plates interposed be-
tween said sections at suitable intervals, said

 plates having igniting and venting passages,

said sections and plates being suitably se-
cured together, and each of the said sections
and plates having a large central orifice, co-
axial with the cartridge, through which the
cases of combustion can pass to the front of

the cartridge. :
6. A cartridge constructed with short

transverse sections of explosive material,

each section having a large number of longi-

tudinal holes minutely dividing the body of
the sections into thin walls, and transmitting
ame uniformly to all parts of the interior of
the sections; said holes being hexagonal and
disposed so as to give equal thicknesses of
walls between them and insure substantial
completion of combustion of most of the en-
tire mass at the time the walls are burned
through; and separating ribbed plates inter-
posed between said sections at suitable inter-
vals, said plates having igniting and venting
passages, each of the said sections and plates
having a large central orifice, coaxial with
the cartridge, through which the gases of

combustion can pass to the front of the car-

tridge.

7. In a cartridge, the central tube of explo-
sive around which a large part of the car-
tridge is secured, said tube being constructed
with a series of longitudinal ribs on 1ts exte-
rior which, with the surrounding cartridge,

o

| large central orifice through which the gases
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form longitudinal cells and longitudinal light-
ing and Ventmg passages for the surroundmﬂ‘

cartmdﬂ e.
S. In a cartridge, the central tube of explo-

sive around which a large part of the car-
tridge 1s Seoured sald tube being constructed
W’lth a, series of lonmtudmal nbs on 1ts exte-
rior which, with the surrounding cartridge,
form long 11311(11113,1 cells and lonmtudmal lig ht-
ing and Ventmm passages for the surroundmo

artmdﬂ'e and h&wno powder in these ]OIlO"l-
tudmal cells

9. In a cartridge, a central tube of explo- |

sive material, ar ound which a large part of
tlm cartridee is assembled, this tube having a

~ serles of cells or pockets, mm which 1s placed
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explosive material, and caps or nuts to aid in
securing powder placed 11 sald pockets or
cells.

10. A cartridge constructed Wlth an exte-
rior annular body of slow-burning powder,
containing a longitudinal tube of exploswe
material interior thereto through which the
charge js ignited, having ‘external radial Tibs

entermcr it within the body of slow-burning

powder and forming pockets, and a mpld—-

pressure-developing powder contained Wlthm

sald pockets.
11. A cartridge constructed with an exte-

rior annular body of slow-burning powder,
containing a quick-burning charge of rapid-
pressure-developing powder, a longitudinal
tube containing the quwk—burmnﬂ' powder

and centering 1t within the exterior annular

body, said contamlng-tube having a series of
lonwmudmal external ribs formmc large pas-
sages through which the gases from the slow-
buxnmﬂ' powder when developed can pass
throucrh to the front of the cartridge.

12. A cartridge consisting of sepamte con-
centric annular bodies of exploswe material,
perforated to increase their surface of com-
bustion, and projections, ribs or rods, sepa-
rating and holding said bodies concentmc
and leaV1110 large longitudinal air-spacing be-
tween them throumh which the gases from
combustion pass to the front of the cartridge.

13. A cartridge consisting of separate con-
centric annular bodies of e\ploswe material
perforated to increase their surface of com-
bustion, and projections, ribs or rods, sepa-
rating and holding said bodies conoentmc and
leaving large 101101’511(1111&1 alr - spacing be-
tween them thr ouoh which the gases from
combustion pass to  the front of the cartridge
the exterior diameter of the inner annular
body being smaller than the bore of the gun
in which it is to be fired.

14. A cartridge consisting of separate con-
centric annular Hodies of exploswe material
perforated to increase their surface of com-
bustion, and projections, ribs or rods, sepa-
rating and holding said bodies concentric yand
le.;wuw large 1011611311(1111&1 air - spa,cmﬂ be-

811,910

' combustion pass to the front of the cartri(ige,

the exterior diameter of the outer annular
body being nearly or quite equal to the diam-
eter of the chamber of the gun 1n which 1t 1s

to be fired.

15. A cartridge consisting of separate con-
centric annular bodies of explosive material
perforated to increase their surtace of com-
bustion, and projections, ribs or rods, sepa-
rating and holding said bodies concentrlc and
lea,vmﬂ large 1011g1tud1na1 alr - spacing be-
tween them through which the gases from

‘combustion pass to the front of the cartridee,

the exterior diameter of the outer annuhr
body being nearly or quite equal to the diam-
eter of the chamber of the gun 1n which 1t 1s
to be fired, the exterior dmmeter of the 1nner
member belnﬁ' smaller than the bore of the
oun and so secured to the outer that soon af-
ter combustion begins it will pass forward

while the outer body 1s consumed lar gely or
wholly within the ohamber of the gun.

16. A cartridge consisting of sepamte con-
centric annular bodies of exploswe material
perforated to increase their surface ol com-

bustion, longitudinal rods separating said

bodies, so as to leave large air-spacing be-
tween them and heads or nuts through which
the rods secure the concentric bodies to-

oether.
17. A cartridge constructed with an outer

annular body of slow-burning powder perto-

rated with radial holes, with such thickness
of walls that they will be substantially burned
through at the time the projectile leaves the
oun, and an inner annular body around a cen-
tral stem of explosive material, said inner
body being made up of series ot IOIlﬂ‘ltlldIIlal
sections or thick plates separated from each
other by thin ribbed plates, said longitudinal
sections being perforated with a series of lon-
oltudinal holes having such thickness of
walls as will cause them to burn through
when the projectile has reached that p031t1011
in the chase of the gun where a large reduc-
tion of the burmnﬂ‘ surface becomes desir-
able
A cartridge constructed with an outer
annular body of slow-burning powder perfo-
rated with radial holes, with such thickness
of walls that they will be substantially burned
through at the time the projectile leaves the
oun, and an inner annular body around a cen-
fral stem of explosive material, said 1mner
body being made up of aseries ot lontrltudmal
sections or thick plates separated from each
other by thin ribbed plates, said longitudinal
sections being perforated with a series of lon-
oltudinal holes having such thickness of
walls as will cause them to burn through
when the projectile has reached that pOSlLlOIl
in the chase of the gun where a large reduc-

tion of the burmnﬂ-surface becomes desir-
65 tween “them ﬂll()uﬂh which the gases from | able, the inner annular body being separated
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from the outer by an annular space which
forms a passage for the flow of gases to the
front of the cartridge.

19. A cartridge constructed with an annu-
lar body perforated with a large number of
radial holes minutely dividing up the walls
for ignition and burning, with a rapidly-in-
creasing surface of combustion, the size, form
and arrangement of these perforations being
such that the section of the perforation rap-
idly increases from the interior outward, and
the walls around the perforations have sub-
stantially the same thickness throughout.

20. A cartridge constructed with an annu-
lar body perforated with a large number of
radial holes minutely dividing up the walls
for ignition and burning, with & rapidly-in-
creasing surface of combustion, the size, form
and arrangement of these perforations being
such that the section of the perforation rap-
1idly increases from the interior outward, and
the walls around the perforations have sub-
stantially the same thickness throughout,
sald annular body having a large central ori-
fice through which the products of combus-
tion pass to the front of the cartridge.

o

21. A cartridge constructed with an outer
and an inner annular body, one of which has

‘alargenumber of radial perforations minutely

dividing up the walls for ignition and burn-
ing and the other of which is constructed of a
series of longitudinal sections perforated with
a large number of longitudinal holes and sep-
arated from each other by ribbed plates
which form 1gniting and venting passages.
22. A cartridge constructed with an outer
and an inner annular body, the outer one of
which has a large number of radial perfora-
tions minutely dividing up the walls for igni-
tion and burning, and the inner of which 1s
constructed of a series of longitudinal sec-
tions perforated with a large number of longi-

tudinal holes, and separated from each other

by ribbed plates which form igniting and
venting passages. -

The foregoing specification signed this 10th
day of March, 1903.

ALBERT H. EMERY.

In presence of— ‘
Arserr H. EMERY, Jr.,
Epwin S. CLARKSON,
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