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To all whom it may Concern:
Be it known that I, IIUDSON MAXIM, resid-

. ing at Pittsfield, in the county of Berkshire
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and State of Massachusgeits, have invented
certain new and useful Improvements in Cel-
lular Explosive Compounds, of which the fol-
lowing is a specification, reference being had

therein to-the accompanying drawings.
This invention relates to an explosive com-

pound adapted for use either as a propelling-
charge for a cartridge or the like or as a

‘bursting charge for a shell or projectile, and

when used ad a propelling-charge is particu-

larly adapted for throwing high explosives

from ordnance. .

The object of the present invention is to
adapt an amorphous explosive celluloid or
colloidal nitro compound for use in mass or
bulk,as distinguished from grainsor particles,
so that such mass or bulk may be utilized as
& propelling or bursting charge with equal or
more effectiveness than the granular form of
such explosive celluloid.

It also has for its object toso form this amor-

phous explosive celluloid, when in bulk or

mass form that its combustion or consump-
tion will begin comparatively slow and gradu-
ally accelerate or increase as the burning
continues by presenting additional or larger
areas of burning-surface,whereby high explo-
sives, sensitive to percussion, may be thrown
from ordnance with safety; and also fo pro-
duce an amorphous explosive celluloid, which

‘may be used as a bursting charge, having

within itself sufficient elasticity to counter-
act the liability to detonate where the use of

a larger percentage of certain of its ingre-

dients would tend to make
ble to sudden shock. - .

Heretofore it hasbeen attempted to prepare
ordinary black granular gunpowder and the
like so that its speed of combustion or explo-
sion might be sufficiently lessened by reduc-
ing its burning-surface to permit of its being
employed to throw high explosives from ord-
nance with safety ; but, so far as experionce
has demonstrated, such methods have not
proved efficient, no matter how massed or
compressed, it being still too quick for such
use, for the reason that because of its granular
structure, whether it be sub-divided or par-

it more suscepti-

loidal mass.  The

Serial No. 334,008, (No specimens.y
titioned or c'oinpfeésed, as the héated_ gases
under the heavy- pressure exerted by the ex-

plosion almost simultaneously penetrate and
communicate through the entire mass, and §s

| thereby explode it throughout its substance,

exerting a shock upon the projectile substan-
tially as great as though the propelling-charge
had not received any special preparation.,
The present invention employs an explosive 6o
celluloid orcolloidal nitro eompound in which’
the distinguishing characteristics are that it
is an amorphous, dense, horn-like, solid, col-
| peculiarities of this amor-
phous colloidal mass are that it is capable.of 65
partaking any form desired, and unless an
undue quantity of nitroglycerine be employed
in it, it is absolutely incapable of detonation
from shock. Another important character-
istic of this compound is that it is not hygro-
scopic and does not deteriorate by time or ex-
posure by variations of temperature and mois-
ture. . - SR
This explosive celluloid or colloidal nitro-
compound consistsin the main of gun-cotton
or of gun-cotton and nitroglycerine, any vola-

70

)]

tile solvent employed bejlng evaporated out

of the finished produect, except in some cases
gum-camphor. may be employed, which isnot
sufficiently volatile to be readily evaporated. 8o
These ingredients, with or withou{ the gum-
camphor, are worked or stirred mechanically
until the commpound becomes thoroughly gela-
tinized, or is turned into a mnore or less plastic
mass or colloidal solid, capable of retaining 8g
any shape which may be imparted to if, or
which may have been imparted to it while in
a plastic condifion. - - . -

In the practice of the present invention I
do not employ this amorphous.explosive cel-
luloid in grains or granular form resembling
ordinary powder, but to use it in its solid or
mass form and impart thereto a cellular
structure which provides the single mass with
a greatly-increased surface with which the
flame of combustion may come in direct con-
tact directly as the mass is consumed from its
exposed surfaces and no faster without de-
stroying its compact and . single-mass form.
Such a single-mass structure when confined
and ignited may be made to present to the
flame of ignition a comparatively large or
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‘small area over which the combustion will

take place and which area will be inereased ‘initial pressure due to its first ignition anti] '

and fresh areas presented to the flame until
the charge is entirely consumed. In this
manner the amorphous and cellular com-
pound as & single mass may b¢ made to re-
duce the initial explosion, so that no danger-

~ousshock is transmitted tothe high explosive
- of the projectile, and which propelling charae,

10

after the first ignition, will be consumed with

a gradually-nceelerating speed, whereby not

~only is the combustion of the charge kept up
by reason of the maintenance of the initial

- 13

~ the gun at its maximum velocity.

20

pressure upon its first combustion, but the
projectile is started easily and then giradu-
ally accelerated in speed until it finally leaves

‘The invention will be more readily under- |

stood by a detailed-deseription thereof, aided
by the accompanying drawings, in which—
Figure 11s a longitudinal central section of
one form of the porous, cellular, or spongy
explosive celluloid. Fig. 2 is a perspective

- view showing a sheet of the explosive com-
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- the necessary pressure for the

35

pound with thé cells therein and the man-

ner In which it may e rolled into compact.

form. Fig. 3 is a longitudinal scction of the

roll formed by said sheet. Fig. 4is a detail

or diagram of a form of sheet-rolling appara-

tus by which the explosive celluloid may be
- formed into a cellular sheet. ' '

In the practice of the present invention I
employ an amorphous explosive celluloid or
colloidal nitro compound, formed in the main
of gun-cotton, or of gun-cotton and nitroglye-

erine, which becomes thoroughly gelatinized .

or & more or less plastic mass, and after cer-
tain volatile solvents are evaporated out be-
comes & solid mass, which is peculiarly amor-

phous, densc, and horn like. Such explosive

compound, when in & single mass sufficient
to make more or less of a propelling-charge

for a cartridge and the like, is incapable of

use as such because the surface presented to
the flame of combustion is not sufficient to
make the explosion rapid enough to maintain
’ practicable
throwing of projectiles. In order to enable

such a solid amorphous explosive compound
to be used in mass form as contradistin-
guished from grains or particles, I provide:
this amorphous explosive "compound with

cells, spaees, corrugations or the like, which
impart to the amorphons explosive compound
a greatly-increased interjor surface, which
thus presents to the flame of explosion or com-
bustion a greatly-increased burning-surface,

~ which surface increases -as the material is

6o

consumed and a necessary pressure is created
and maintained, as desired. Where the cells
ramify through the interiorof the mass of this

amorphous explosive compound, the explo- }

- . sion or combustion will break the mass up

- into irregular pieces by degrees,

ees, 80 as to con-
stantly present additional or fresh exposed

areas to the flame of combustion, always

‘over or onto a plate or. forin.

T, 582,919 . -

maintaining ._or_-' more than maililtaining; the

the entire mass is consumed and the
thereby generated have
in propelling the ball or shell, as is usual.

_ Tho drawings illustrate two of the various
forms the cellular compound may take, and
different forms of the cells, spaces, or corru-
gations with which the compoiind is provided,

gases

together with a device for producing one of-
the forms of the cells, spaces, or corrugations

L 1

in the explosive compound.

Primarily the amorphous explosive com-

pound may be of any form according as it is

desired to use it in practice, and the cells

performed their work

8o -

therein may be produced in a variety of ways—

as, for example, by foreing air into & gelati-
nous mass of it while in a plastic gondition,
or small hollow capsules or bits of sponge
may be placed in the viscid mass, or the com-
pound while in a fluid state may be poured

1 provided with
projections and molded to shape, '

tions forming the eclls in the mass. Thus in

Fig. 1 the cellular or spon<y structure B.of -

explosive cellaloid has the multiplicity of
small cells G, which may have been fornied by
forcing air into the compound before cooling

the projec- -

90 -

or by embedding hollow capsules or supplying 93 -

it with a quantity of pieces of sponge, as before

described. And,again,theexplosivecelluloid -

orcolloidalnitrocompound may hiave itacellu- -

lar character imparted to it by formingitinto
sheets or a continnous sheet.and thereafter or

simultaneously making depressions or corru-

JOO

gations in the surface of the'sheét. Thus,as

shown in Fig. 4, the compound is ‘drawn be-

tween apairof rolls12, the upper.one of which
is provided with suitable projections 3. on its

-Surface while the lower:roll 2-is & plain one.

In passing between the pair of rolls 1 2, the

with a number of : depressions corresponding
1.” Of course

to the projections on thé roll
the character. of these depressions may be

the ‘explosive celluloid it may be rolled up

into a cylindrical form, as shown in Fig. 2,
enough of the sheet being used to make a
cylinder of the desired diameter and an y suit-
able length suitedto the purpose for which it

is to be used. The sheet D will be rolled 8o

that the depressions'are turned inwardly, the:
X20

plain portion of one layer of the sheet under-
lying the depressions of the.superim

ms'-

sarface of the ‘resulting sheet D is provided .

11Q

‘varied widely. . In this cellulatsheet form of |

11§

layer, the exterior surface of the finished |
cylinder E being unbroken. The cylinderE

thus provides the cellular structure repre-
sented in section in Fig. 3, which when ignited
and as it is being consumed

and continually

125.

breaking up will constantly present or ex<
pose additional surfaces or areas tothie flame,
thereby increasing its rapidity of consump- .
tion, and cause an accelerating pressure upon
‘the projectile. ~ = T -
‘With this cellular explosive celluloid or.
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35 |
colls in o charge of this amorphous explosive
largely regulate the

it will burn with accelerating rapidity,
the portions toward the rear of the charge

552,019

cellular explosive nitro compound any ordi-
nary powder, as oranular powder, may be
used, the powder filling the cells, spaces, in-
terstices or depressions of the structure.:

As before stated, the cellular- compound |

may be employed in any manner deemed de-
sirable by the user. In this cellular mass
form it may be inclosed within an ordinary
metallic cartridge-case to form the explosive
charge therefor. If this charge be ignited,
say from the front, the initial explosion will
break up a portion of the cellular body into
irregular pieces, the |
the interspersed cells which expose still fuar-
ther additional surfaces to the flame, so that
and

will be successively broken up and similarly
consumed. - _ .
" The cellular compound when in sheet form

may be formed in a roll or cylinder E, Fig.

2. and itself form the cartridge either for gun
or blasting purposes, the cells, ~of course,
being of any size or length, and extending

entirely through the sheet, and such cellsmay

- form any desirable proportion of the mass.

" lating the composition or quality of

40

n

O

The porous mass or cylinder may be coated
with a waterproof coating of the nitro com-
pound that is difficult of ignition. o

By means of the celltlar structure of this
explosive compound any desired quantity of
the explosive material less than the cubical
contents of the chamber of & gun may be
made up into a charge. |

By regulating the size and location of the

compound, I am able to _
rapidity of combustion. Thus between regu-
pound anda
character

determining its cellular structural
I am able to cover a very large

range as to the explosive force of the com-

pound, the rapidity ot combustion, &¢., so
ihat a stow-burning explosive agent may be
made for heavy guns, or a quick and power-
ful detonator for mines, torpedoes,
like.

may be a mere varnish or a coafing of con-
siderable thickness. ~ |

I am aware that celluloid, practically a non-

cxplosive substance, has been corrugated for

ornamental purposes;y and that it accidentally |

the com-

pieces being defined by}

7. An amorphous
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not my invention.
Wha. is claimed is— T
‘1. The herein described explosive colloid

‘charge having in its interior a multiplicity of

cells, substantially as and for the purpose
desecribed. S L
2. An explosive colloid charge of the char-

are uniformly arranged cells,

: substantially
as and for the purpose '

desecribed.

purpose described.

sive charge in a single mass having an inte-

"3 The herein described amorphous explo-
sive charge havinginitsinteriora multiplicity
of cells, spaces or depressions, or
and a filling of granular gunpowder in said
cells or spaces, substantially- as and. for the-

‘s

‘has air-bubbles in- its mass from being im-

‘properly made, but it.1s obvious that such i8 55

60

acter dgscribedhaving,thmughouf.its struct-

the like,

7 o

4, The herein descl'ibeil.ai116rph01ls' exp10~_ .

ior cellular structure composed of a multi-

plicity of separated cells and exteriorly coated

75

‘with a coating of celluloid or varnish difficult

of ‘ignition with .respect to the interior

purpose described. -

5 The herein deseribed amorphous explo-
sive charge provided in its interior with a mul-
tiplicity of separated cells, depressions, or the
like, a filling of granular gunpowder in said
cells or depressions and exteriorly coated with
a coating of celluloid or varnish difficult of
ignition with respect. to the interior
amorphous mass, Substantially as and for

‘purpose described.

of the
the

amorphous mass, substantially as and forthe

80

6. An amorphous eXplosi've'-chm-ge' of the

character described in sheets having through-
out its structure a multiplicity of uniformly

arranged cells, substantial
purpose deseribed.

having a multiplicity of interior separated
cells therein and' rolled into &
described. o o .
" In testimony whereof I affix my signature
in presence of two witnesses. o

| y . HUDSON MAXIM.
- Witnesses: o o
- 'W. A. BARTLETT,

T. W. JOHNSON,
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1y as and for the

| A1 explosive charge of the
character described in a continuous sheef,

cylindrical
| form, substantially as and for the purpose.
| and the | ' -

The material for the coating or cover-
‘ing can be made very difficult of ignition. It
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