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To all whom it may concern:

Be it known that I, JAMES W. GRAYDON,
of Washington, in the District of Columbia,
have invented certain new and useful Improve-

5 mentsin Means for Accelerating Projectiles;
and I do hereby declare that the following is
a full, clear, and-exact description thereof,

- reference being had to theaccompanying draw-
ings,-in which— -

Figure 1 shows a central longitudinal section
of my accelerating projectile, with inclosing
cartridge-shell; Fig. 1%, a detail view of the

fuse-hole covering-cap; Fig. 2, a central loa-
gitudinal section of the projectile with its ac-

15 celerating chargesand their chambers adapted

for use without the inclosing cartridge-shell
shown in'Fig. 1; Fig. 2% a detail view of the
rear end of the rear chamber or section shown
in Fig. 2, showing a modification of the man-

20 ner of fastening the closing wad or disk in

place; Fig. 3, a longitudinal central section of

a modified form of my invention with a cen:

-tral-fire cartridge head applied thereto; Fig.

3% a detail view showing another manner of

25 attaching the cartridge-head to the rear sec-

tion. Figs.4,5, 6,7, and 8show sectional views
_of other modified forms of my invention. Fig.

9 shows a detail view of the different forms of

dovetailing for the front and rear ends of the

30 charge-chambers; TFigs. 10 and 11, similar

views of one of the chamber-heads with its
fuse-hole and one form of fuse applied thereto,
and of a modified form of charge-chamber
having split sides. Fig. 12 shows a. longi-

35 tudinal sectional view of a gun with my inven-

tion illustrated as being in operation therein.

The object of my invention i to provide an
improvement in the means for applying the ac-
celerating force of a series of successive dis-

4o charges of explosive material to a projectile;

and to this end it consistsin the construction,
combination, and arrangement of parts, as
hereinafter set forth, and specifically pointed
out in the claims. :

45 ~ In the drawings, A in Fig.-1 designates a

' . central-fire-cartridge shell. This, as shown,

incloses a series of shells, BB’ B”. Theshells

B and B’ are cup-shaped, and are provided at

their front ends with thick portions C, forming

so the-bottom of the cups or shells. These bot-

IO

toms C are of material strong enough and

thick enough to stand the force of the dis-
charge of the explosive contained in the cham-

‘bers within the shells, so that by such explo-

sion each one of the shells will be blown for- 55
ward unbroken in the gun. The sides D of
each shell are preferably to be of the same ma-
terial as the rest of said shell. Because of the
support of the walls of the bore of the gun
these sides need not be made so thick as the
shell ends; but they are to be made thick and
strong enough to take the grooves of therifling
well without being shattered and torn. They
are, as shown, thick enough so that the rear
end of each succeeding shell forms a material
support for the front end of the preceding one
when the powder in such preceding shell is
exploded. : :

The front shell, B”, is, as shown, made open
at both ends. Its front end overlaps and holds
the rear end of the ball or-projectile B. The
rear end of the projectileis reduced in size, as
shown at ¢, and the front end of the shell B” is
correspondingly cut away, so as to fit over the
end of the projectile, and yet have its external 75
surface flush with that of the projectile. In-
stead of this construction the {ront end of shell
B could be made of the same thickness as the
rest, and the rear end of the projectile be more
reduced in size. .

The front end of each of the rear sections,
B B, is reduced in size, as shown, so as to fit
withinthe rear open end of thesucceéding one,
such rear end being correspondingly recessed
or reduced in thickness, so as to make a close
joint. The abutting portions or shoulders of
the shells are preferably made squared, as
shown. Kach of the closed portions or shells
is preferably rounded within and at their bot-
toms, as shown, so as to have the point of con-
neection between the bottom and sides made as
thick and strong as possible.

The rear end of the rear section may be
closed by a thin centrally-perforated wad or
diaphragm,- F, to facilitate handling in the
operation of loading the separate chambers.
If desired, the other chambers or sections can
also be similarly closed for the same purpose.
Through each of the shell or chamber bottoms
is a small opening or passage, to allow of the
transmission of fire from one chamber to the
suecceeding one, as hereinafter to be set forth,
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These openings can be straight, but are prefer-
ably made zigzag or spiral, to prevent the fire
from the explosion in one chamber blowing
through directly and too quickly into the sue-
ceeding one. To more surely prevent such

blowing through, I intend to cover each pas-

sage ¢ with a eap, ¢, as shown, having an open-

ing or openings, ¢”, eut through it at an angle

“to or out of line with said passage.
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It will be observed that the shell-sectionsare
of the same size as the projectile, so as to fit
the bore and take rifling in the same way as
the projectile does. . :

The cartridge shell A fits over all, and at its
front end is made to hold firmly the front end
of the front shell-section, B”, down upon the
rear end of the projectile, so that the latter
will be held in place. n

" If desired, the ecartridge-shell can be ex-
tended beyond the end of the section B”, so
as to clamp and hold the projectile itself di-
reetly within its front end. ‘

The cap ¢ can be made of the same material
as the shell-sections, or of other materjal, as
desired. 'Where the shell-sections are made

“of paper, papier-maché, or similar material,

of which I contemplate making them, the per-
forated caps would be best made of metal, so
as to act tostrengthen or re-enforce the section-
head around the central aperture. Where,as
may be found advantageous under certain cir-
cumstances, the shell-sections are made of cop-
per, phosphor-bronze, or brass, such strength-
ening is not so necessary, and the caps can be
made of more light material. I contemplate,

also, re-enforcing the section-heads, as shown
in Fig. 3, by thickening said heads around the

apertures therein.

In'Fig.2 the projectile, with its attached accel-
erating-charge-containing chambers, is shown
as adapted for use in guns where a flanged
cartridge-shell cannot be used. In this form
the shell-sections ate best made of ‘one of the
metals specified above, though I do nob limit

myself to the use of these metals only, as the’
sections can be made to hold together more’
securely. Papier - maché, however, can be

- used here as in the form shown in Fig. 1. In
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that illustrated in Fig. 2, without the inclos-
ing cartridge-shell, a wad of. paper, papier-
maché, or a disk of metal, F', iS necessary to
keep the rear charge in-place.

tion in any desirable manner, as by serewing
it in, by foreing a ring, F”, in behind it, as

~shown in_ Fig. 2%, or by cementing its edges

to the ingide face of the walls of the rear cham-
ber. Said plate or wad is centrally perforated,
asg shown, and the aperture therein is eovered
by a cap, f, which can be torn off when the
projectile is ready to be fired; or where it may
be found desirable to suit certain kinds of

" guns, this central passage or aperture can be

provided with a sujitable anvil or nipple to re-
c(f,iv._ea percussion-cap,to be fired by a firing-
in ; .
In Fig. 3 isshown amodified form of my in-

This plate or
wad can be fastened in place in the shell-sec-

vention as suited for guns where a flanged .

cartridge-head is necessary. Inthisform the
cartridge-head H has a short flange, &, at-
tached to the rear end of the rear shell-section.

Asshown, it overlaps the reduced portion of

the section. The sections are formed substan-
tially like those shown in Figs. 1 and 2, and
described above. The front one, however, in-
stead of being open at its-front end and over-
lapping the rear end of the projectile, is in
this case shaped at that end like the other
sections.
the projectile overlaps and is fastened to the
reduced portion of the section end.’

The flange can be extended farther along
the outside of section, as the front section be-
ing the last to be fired does not need to be
made as thick or strong as the others.
front end or bottom of the section need not be
as thick as the other, as such end is not to form

A rearward-extending flange, ¢*, on.

The
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the bottom of chamber in the gun into which

a suc¢eeding charge is to be exploded. In this
figure are shown the re-enforcements ¢ ¢
around the central communicating apertures
through the section-heads.

In Fig. 8* is shown a slightly different form
of attachment between the rear section and
the flange of the cartridge-head. In Fig. 4 is
shown a further modification of my invention.
Here the shell-sections are shaped. like those
already deseribed, and shown in Fig. 1, with
the exception of the front one, which has a
squared head or front without any reduced
portion. The sections in this form are made
slightly smaller than the projectile and of the
same size as the reduced rear end of the latter.
A thin covering, I, of tough water-proof ma-
terial, as paper, is wrapped around all the
sections and the reduced rear end of the pro-
jectile.  This covering overlaps and covers
the rear end of the rear shell-section which is
closed by the centrally-perforated disk F.

9>
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The covering I, instead of being made of 110

paper, can be made of some soft metal, strong
enough to hold thesections together, but which
will easily be torn apart between the sections
when the successive explosions of the charges
take place. Of whatever material it is made,
said covering is designed to be of such a thick-
ness that the sections and the rear end of the
projectile covered by it will be of the same

size, and fit as closely the bore of the gun as’
The en-~

‘the ‘main portion of the projectile.
velope or covering is not merely wrapped
around the shell-sections, but is also attached
thereto by fastening or in any other suitable
way, so that when the sections are separated
from each other by the explosions of the con-
tained charges the portion of the envelope
around each section remains with it and forms
a part of it, so that said section will continue
of the same size as before use, and will fit the
bore of the gun closely.

In Fig. 5 is shown a further modification of
my invention. In this form each seetion-head

is formed squared or flat on its front face and
abuts squarely against the rear end of the sue-
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‘ceeding section. The end of the front section,
as is the case in the form shown in Fig. 4,
abuts squarely against the rear end of the pro-

*jectile.

10

In Fig. 6 is shown a modification which is
adapted for use where it is desirable for con-
venience in handling, or for other reasons that
the accelerating-charges should be separated
from the projectile. In this form the sections
are formed as in Fig. b, but the envelope or
covering I covers the front end of the series
of shell-sections as well as the rear. Rach

~ charge-chamber is provided with a perforated

N

20

wad or disk for closing its rear end. Instead
of making the section. side walls and heads
in one piece they can be separate, as shown
in Figs. 7 and 8. Thé cylinders forming the
‘chamber or shell section sides are made open-
ended and circularly-recessed at each end to it
over the reduced ends of the division-heads,
as shown. The eylinder forming the walls of

the rear chamber may be made much thinner

25

than the other cylinders, as shown in the fig-
ure, and without any -cirenlar recess at ils
ends. - - . ) .

~In Fig. 8, each cylinder is made of the same
thickness throughout, and the cylinders and

- division-headsabutsquarely against each other

30
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without dovetailing joints. The sections are
held together by means of an external wrap-
ping or envelope of paper or other material,
preferably made water-proof. This envelope
or wrapping is pasted or otherwise fasténed
to the outside of the section cylinders and
heads. Each explosion as it takes place will
tear the envelope asunder between the rear
end of the cylinder in which the charge is con-
tained and the division-head at the rear end
of such cylinder. - )
~ In Fig. 9 other forms of dovetailing for eon-
necting the front and rear ends of the shell-sec-
tions together are shown. The sides of each
shell-section, where such sides and the section-
head are made in one piece, can be split, as
shown in Fig. 10, so as to facilitate and make
certain of the sides taking the grooves of the
rifling. .
The shell-sections can, as indicated above,
be made of paper, papier maché, brass, cop-
per, phosphor - bronze, or other analogous

. metal or alloy, or of a combination of metal

55

6o
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and paper, with the metal forming either the
interior or exterior of the shell-section.

I do not intend to limit myself to the ma-
terials for the sections as set forth above. In-
stead of them, hard wood or any other light
and tough fibrous or mnon - fibrous material
strong enough to stand the force of the ex-
plosions of the accelerating - charges can be
used. '

The heads of the sections may, if desired,
be surrounded or provided with an external
ring of soft metal capable of taking the grooves
of the rifling easily and aceurately. The rest

¢ of each section, besides the head thereof, can

also be provided with similar rings of soft
metal for the.same purpose, such rings being

let into grooves around the body of the seec-
tion. :

In order to properly regulate the transmis-
sion of fire from one charge to another, so as
to make such transmission more rapid as the
suceessive charges are exploded,thesize of the
openings through the successive section-heads
can be increased, or the number of such open-
ings can be increased in each successive head.
I contemplate also regulating the rate of trans-
mission of fire by means of fuses or by mak-
ing the passages zigzag or spiral, and so of
different lengths. Passages so shaped are de-
sirable, as preventing any direct blowing

70
75

8o

through of the fire from one chamber to the

other. The chambers in the sections are to be
filled with powder or other explosive of differ-
ent rates of burning. The chamber in the
rear section is filled with a slow burning, that
in the nextsection with quicker burning,pow-
der, and that in the front with powder capable
of burning still more rapidly.

I do not limit myself to three or any num-
ber of chambered sections. The namber can

‘obviously be increased or diminished, as de-

sired. = In the form of my invention shown
in Figs. 6 and 8 the number of sections ean
be changed guickly and easily, by cutting off
one or more of the front sections. The wad or
disk shown as closing the rear end of each sec-
tion will keep the charge in its chamber after
any section is removed. The charges in the
successive chambers can be composed of rela-
tively stronger aund stronger explosive or ex-
plosives, the size of the chambers in the sec-
tions being varied, as desired, or found suit-
able for the explosives used.

With my aceelerating-projectile,as construet-
ed with its suceessively-exploding charges, the
front charge—the one last éxploded—can be
composed of an explosive of greater strength
thanitwouldbesafetousein asingle-chargegun
with the projectile atrest. A cartridge-shell,
such as is shown in Fig. 1, can be used to in-
close and hold the series of connected charge-
containing sections shown in Figs. 4, 5, and 6.
The inclosing-envelope is then of course suit-

-ably perforated at the rear, so as to admit the

fire from the cap on the cartridge-shell to the
rear chamber. .

‘Where it is found desirable, the disk or wad
which closes the rear end of this chamber can
be provided with a suitable anvil or nipple
adapted to receive a percussion-cap.

" The sides of the shell-sections can of course
be made proportionately thicker than as shown
in the figures in the drawings. They are in-
tended to be made so thick and of such strong
material asto stand the crushing force exerted
upon them from the rear as the charges are
exploded and the sections driven forward.
This is necessary to prevent the front charges
being fired by compression in their chambers
by the heads of the rear sections.

If desired, the rear shell-section can be made

an open-ended cylinder, and the other sections .

open in front, instead of the rear, as already
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described. Such construction and arrange-
ment-would perhaps more effectually prevent
any of the front charges expanding backward
past the sides of their respéctive chamber-
sections, so that the bottom of each section

would form a close bottom of the bore for its:

respective charge; but with the construction
already described and shown, the sections are
intended to fit so tightly within the bore of
the gun as to prevent such expansion of the
gases from one charge back into that portion
of the bore of the gun which is behind the
shell-section next in the rear of the one con-
taining such charge. Any of the well-known
forms of fuse can be used in the openings
through the section-heads.

The operation of myinvention is. as follows:
‘When the charge in-the rear chamber, which
chargeistobeofslow-burning powder, orother

explosive is fired, the series of charge-con-

taining sections is blown forward in the-gun

" with the projectile. By the'slow-burning ex-
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plosive the sections and projectile are grad-
ually started forward without a great strain
on the gun. After the sections have traveled
a certain distance along the bore, the charge
in the second chamber i3 exploded and-accel-
erates the motion of the projectile and the re-
maining sections. The time of explosion of
the charges is regulated, as described above.
The charge in this second chamber is prefer-
ably of quicker-burning explosive than that
inthefirst, and may also be of greater strength.
By such quicker-burning or stronger explo-
sive the strain on the gun need not be in-
creased, as the projectile and remaining sec-

tions have already attained: great speed from-

the action of the first charge. At a point or
points farther on in the gun the other charges
are successively exploded, each giving greater
and greater velocity to the projectile. These
charges are to be successively quicker-burning
orstronger kinds of explosives. 'Withmy con-
struction the last charge can bemade of an ex-
plosive of such strength as could not be used
where a single charge is employed. It can be
made of gun-cotton, for instance, which is too
quick-burning and strong to be safe where a

single charge is used to start and give speed to:

the projectile. The explosion of each succes-
sive charge forces the sides of the containing-
shell section out into the grooves of the rifling,

so that all windage is prevented, and the fire
from one charge cannot pass around the head:

of the shell-section into the chamber in front.
Fire must then be communicated from one see-
tion to another only through the fuse-openings
in the heads.
so tightly in the bore of the gun as to effect-

ually prevent any of the gas from the explo-

sion of oneof the succeeding charges from ex-

panding back into the portion of the bore of
the gun behind the section next in the rear of:

such charge. Each section-head will then act
as the bottom of the bore for the suceeeding
charge. Assuch bottom is being forced for-
ward by the expansion- of the gas from the

The sections and heads also fit -

352,125

charge previously fired behind it, it is obvious
that the projectile and remaining sections will
be driven forward by each succeeding charge

with the greatest possible acceleration of speed. -

With this arrangement, construction, and
operation of parts, the successive charges can
act to greater advantage in accelerating the
projectile than where they are exploded inbo
the same constantly-inereasing space or por-:
tion: of the bore behind the projectile, as in
the multicharge gun, with itsseries of charge-
chambers -opening into the bore.
great advantage in the use of my invention is
that there need be no special construction of
gun. Any of the ordinary forms of gun can
be used without change. There is also the
same advantage in the use of my invention
over that of the multicharge gun, with its
chambers which have to be loaded separately,
that there is in using a breech-loading gun in-
stead of a muzzle-loader. Thecompound ac-
celerating - charge is prepared as shown and
described, ready for insertion in the gun as
quickly and readily as an ordinary cartridge,
and is always ready for immediate use. In
using the multicharge-chambered gun much
time must necessarily be consumed in loading
up the-chambers, and this, too, when muech
time cannot be spared, but rapidity of loading

‘and firing is especially desired.

My invention does away with the necessity
of much delay, and, as set forth above, ren-

_ders possible the attainment of better results

in acceleration of the projectile than is possi-
ble where; a$ in-the gun referred to, the sue-
cessive- charges explode into the single con-
stantly-increasing space behind the projectile.

If it-is desired to diminish the number of
accelerating-charges, some of the front or rear
‘chambers or shell sections, with their con-
tained charges, can easily and: quickly be re-
moved, especially with the construction shown
in Tigs: 4, 5, and 6. 'With these constructions
the envelope or casing holding the sections to-
gether could be cut through and some of the
sections.removed; as already described.

My invention is obviously adapted for use
in connection with charges of shot, as well as
where a solid projectile is used.

The series of chambers, either ready-loaded

Another
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or to.be loaded, as desired by the user, can be -

manufactured and sold separate from the pro-
jectile, and adapted for use in connection with
any kind or form of projectile.

Instead of using the cylindrical portions of .

'‘the sections to keep. the division-heads apart
and prevent the explosion of the charges be-
tween them by undue compression when the
explosion of a charge in the rear takes place
and acts to drive the series of sections and
projectile forward, other means may be used
for the samepurpose. For instance, a central
solid eylinder drrod could be placed between
the heads to act as a distance-piece, or several
distance pieces or blucks counld be used, as
found desirable. Increase in the twist of the

rifling does not interfere with the successful use
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. through the section-head.
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of my invention, although the sections ¢on-
taining the accelerating-charges are made to
take the rifling closely. The connections be-
tween the sections will yield to allow each sec-
tion to follow the grooveindependently of the
others to a sufficient extent. Such possible
loosening of these connections after the sec-
tions are started, and as they travel through
the gun, is not at all objectionable, but may be
an advantage.

As a means for providing for-the firing of
the charges successively and at predetermined
intervals along the bore of the gun, I contem-
plate using, as shown in Fig. 3, a coiled wire,
M, in.each rear chamber.  As indicated, the
wire in the rearmost chamber is tobe attached
at one end to the cartridge-head, and at the
other fits into and closes the small opening
Such coiled wire
is placed in all the chambers, exeeptthe front
one,where none is needed. - The wire forming
each coil is aftached at its rear end tothe head
of the section next in the rear, and at its front
end isingerted in the opening through the head
of the section or chamber containing the coil, as
described above. The length of the wire in
any particular coil of course determines the
time and point at which the passage from one
section to thenext in front of it will be opened
as the section containing the coil is blown for-
ward and separated from the one in its rear.
As soon as the end of the wire is pulled outof
the opening,the fire from the exploded charge
in the chamber will communicate with the ex-
plosive in the section next in front, and so on.

If desired, a friction-primer can be placed in-

the passage through the division-head, or on
the front of such head, to be fired by the pull-
ing back of the wire as the sections separate.
The front ends of the wires fit the openings
very closely, and should also be fastened there-
in strongly enough tokeep them in place until
pulled upon with some force.

‘Where no cartridge-head is nsed the rear
end of the wire coil in the rearmost chamber
can be attached to the disk closing such ¢cham-
ber to the breech-block, or to some projection

~orimmovable portion of the gun; or thebreech-

closing deviee, as it is brought into place, may
be arranged to clamp and hold the énd of the
wire. -

T do not claim herein as my invention a se-

‘ries of charge - containing chambers having
heads which do not fit closely, but are smaller

than the bore of the gun and provided with
means whereby the charges are fired from the
front to the rear of the series, as such a con-
struction and arrangement, as I am aware, is
not new, and is neither desirable nér produc-

tive of the best results in the acceleration of-

projectiles. . - :

Having thus fully set forth the nature of my
invention, what I claim is—

1. In combination with a projectile, the se-
ries of chambered sections containing charges
of explosive material and fitting the bore of
the gun so closely as to prevent the passage of

gases or fire from the charges by their sides,
said sections being construeted with their
heads separating the charges strong enough to
withstand the force of the explosion of such
charges, with their sides strong enough to
protect the inclosed e¢harges ih front from be-
ing compressed between the section-heads as
those in the rear are exploded, and with open-
ings or passages for allowing the communica-
tion of fire through the section - heads from
one charge to another successively from rear
to the front of the series, substantially as and
for the purpose set forth.

2. In combination with a projectile, the se-
ries of shell-sections containing the separate
accelerating:charges-of strength or rapidity of
fire relatively increasing from the rear tothe
front of the series,saidshell-sections being con-
structed with their sides strong enough to pro-
tectthe contained charges from compression be-
tween the section-heads,and their headsstrong
enough to withstand the foree of the explosion
of the charges, and fitting closely within the
bore of the gun, and provided with openings
or passages to allow the commuiiication of fire
through the section - heads from charge to
charge successively from the rear to the front
of the series, substantially as and for the pur-
pose set forth. ) :

3. Theseries of chambered sections contain-
ing charges of explosive material, made of ma-
terial strong and thick enough to withstand

the force of the explosion of the charges within .

them without being shattered, and fitting
closely the bore of the gun, in combination

‘with the communicating-passages through the

section - heads separating the charges, and
means for regulating the transmission of fire
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through such passages from charge to charge -

suceessively from the rear to the front of the
series, all so combined and arranged that the
successive explosions of the charges will take
place separately and at predetermined points
along the gun, substantially as shown and de-
seribed. _

4. The series of cup-shaped shell-sections
abutting against aud attached to each other,
made of material strong and thick enough to
withstand the force of the explosion of the
charges within them without being shattered,
fitbing closely the bore of the gun and provided
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with openings or passages for allowing the -

communication of the fire from the charge in
each rear section. to that in the one in front,
all so combined and arranged that the sncces-
sive explosions of the charges will take place
at distinet intervals along the gun, and the
explosion of each charge wili drive forward
the sections in front of it and the projectile
with accelerated speed. :

5. In combination with the projectile, the
rear cup-shaped shell-section containing a
slow-burning explosive, the similarly-shaped
section orsections in front thereof, containing

relatively quicker-burning or stronger explo--

sive or explosives, the open-ended cylindrical
shell at the front end of the series of sections
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containing a still more powerful explosive |

and at its front end holding the projectile, and
communicating-passages through the section-
heads between the charges, adapted to allow
of the communication of fire from each charge
to the one next in front of it and to retard or
regulate the rapidity of such communication,
substantially as shown and described.

6. The series of shell-sections containing

‘charges of explosive and having their heads

provided with fuse openings or passages com-
municating from one charge to another, in
combination with the perforated caps covering
such openings and serving to prevent direct
blowing of the fire from one charge through
the fuse-opening to the next charge, and also

. to strengthen and re-enforce the heads around

the openings, substantially as and for the pur-
pose set forth. : ‘
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7. In combination with the series of accel-
erating-charges, the division-heads separating

‘them, made strong enough to withstand the

force of the explosions of the charges without
breaking, fitting closely the bore of -the gun,
and provided with openings or passages to al-
low the transmission of fire from charge to
charge successively from the rear to the front
of the series, and means for holding the sepa-
rating-heads apart, so as to prevent undue
compression of the charges between them,
substantially as and for the purpose described.

In testimony that I claim the foregoing I
have hereunto set my hand this 19th day of
September, A. D. 1883.

. JAMES W. GRAYDON,

‘Witnesses:
Prairie F. LARNER,
HENRY C. HAZARD.
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