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Be it known that I, HIRAM S. MAXIM, a citi-

zenof the United States, residing at Crayford,

in the county of I{ent, England, have invented
certain newand useful Improvements in I’ro-
cesses of Manufacturing Explosives and in
the Apparatus Therefor, of which the follow-
ing is a specification, reference being had to
the drawings accompanying and forming a
part of the same. | |

Myinvention relates to the manufacture of

explosives of the kind or class known as “ni-
tro-compounds” or “nitrated explosives,”
such as nitro-glycerine, gun-cotton, and the
like, which result from the combination or

composition with glycerine, cellulose, or the

like of mitric acid or other suitable nitrating
compounds, - - -

In the specification which follows I shall
describe the invention as applied to the manu-
facture of nitro-glycerine only; but its appli-
cability to the treatment or manufacture of
other explosive compounds of a similar na-
ture will be understood. |

The main objects of myinvention are, first,
t9 produce any desired quantity of an explo-
sive by a continuous process or operation,
and, second, to bring the acid or nitrating
agent and the glycerine or other material to
be acted upon thereby into intimate contact
with each other while both are in a very
finely-divided condition.
complish by bringing the glycerine or other

material in the condition of spray into a

stream or current of acid-spray.

In carrying out the invention prafetieallj

the mixing of the nitrie acid or nitrating
agent and the glycerine is effected by means
of an injector operated by cold compressed
air or by a cold-air blast. -The suction pro-

a nozzle forming a part of the injectordraws

the glycerine from a tank in which it is con-
tained and:the current of air impinges upon
and atomizes the glycerine or scatters it in a
i+ fine spray. The acid is similarly drawn from

another tank and blown into a fine spray,and

the two substances while in this finely-di-
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vided condition are caused to intermingle in

the presence of air which is rapidly expand--
- ing, and of which the teniperature is rapidly

These objects1 ac-.

together blown into and conveyed through a
I mixing pipe or tube, and after issying there-
|

from they are washed or guenched by a co-
pious spray orjet of water and collected ina  °
' suitable receiver.. | |

The. details of this process or method of
manufacture will be described by reference
to the drawings of the apparatuswhich I em-
ploy and which are herctorannexed.

Figure 1 is a view, mainlyin section, of the
apparatus which I have devised for CATTYing
out the invention. Tig.2is a similar view ot
a modification of the same.

A is a nozzle entering a chamber 13, which
is provided with a nozzle C, entering the en-
lareed end of a tube D, the three concentric
parts A, ¢, and D forming a double injector,
of which the inner or first nozzle A is eon-
nected with a receiver K of air compressed
by a suitable'pump I to a pressure of about
one hundred pounds to the square inch. " A
pipe G enters the chamber B back of the ori-
fice of the nozzle A. This pipe contains a 75
suitable cock a and leads from a tank or re-
ceiver II. A second pipe I, provided with a
cock b, leads from a second tank or receiver
J and enters the closed pipe or tube D baeck
of the orifice of the nozzle C. One of the
tanks II J is to contain the acid or nitrating
agent and the other the material to be com-
bined therewith, and both are provided with
glass. gage-tubes K to indicate the levels of
the liquids therein. . |

The tank I is filled with glycerine, and the
tank J is filled to the same level with acid.
The air is then allowed to flow through the
nozzle A. The current of air issuing from
the nozzle A produces a partial vacuum in
the chamber B, which, upon opening cock «,
draws the glycerine from the tank H. The
air impinging upon the glycerine atomizes it
and forces it in a spray through the nozzle C.
The air-jet and spray issuing from nozzle C
produce in like manner a partial vacuum in
the tube D back of the orifice of said nozzle, .
and this draws in the acid, which, meeting
the jet, is blown into spray and mixed with
the atomized glycerine. The air being kept. 1of
under:a-high pressure in thé reservoir E, a
‘considerable amount of refrigeration will
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- son of its expansion in these places, and the
temperature of the acid. and the glycerine
‘will thus be prevented from rising too high.
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take place in the nezzle C and tube D by rea-

The tube D, into which the atomized mix-
ture of acid and glycerine is blown, serves as
a mixing-chamber,and should be of consider-
able length, so that the materials may have

.ample time while in the same to complete
their reactions on one another in the manner

required.  The said pipeor tube may be from
one inch and a gqunarter toone inch and a half

in diameter at the part which surrounds the

injector-nozzle, and for a distance of, say, six-

teen inches, or thereabout, from the said in-

jector, and may gradually increase in diame-
ter beyond this point until it reaches a col-
lecting-tank L. It is, moreover, advantageous
to arrange the said pipe or tube with a fall of
about one in fifteen toward.the said tank.
The length of the mixing-pipe D may be
from one to two hundred feet, more or less,
and a wall or a mound of earth-may be built

between the injector and the tank L to serve |

as a protection to the operator. The pipe D,
as. well as other parts of the apparatus, may
be surrounded by a water-jacket M, through
which acirculation of cool wateris maintained
for keeping down the temperature of the ex-
plosive compound. ' .

- Prior to entering the collecting-tank L the
current of spray 1s met by a streain or a num-
ber of jets of cold water from a nozzle N or

other suitable device, which serves to coal or
quench the sald spray as it enters the tank.

- "The tanks J I for containing the acid and
the glycerine are preferably arranged side by

side above the injector and mixing tube or
- chamber, and should be made of such relative

capacities or dimensions‘that they will con-

tain the required proportions of acid and

- glycerine, and will therefore both be emptied

45

at the same time. |

- By the use of an apparatus -such ag that

above described it will be seen thatthe quan--
- tity of explosive material operated upon at
any time in the apparatus is very small. The |.

collecting-tank should, however, be of large
dimensions, so that it will contain a great
quantity of water. | - |

L

- The acids and glycerine being blown into a

- fine spray, as above described, an instanta-

. pansion of the air as it issues from the in-
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neous nitration will be effected, while the ex-

jector servesto lower the temperature. More-

over, by the use of my improved apparatus

the chemical reaction may be readily con-

- trolled,. and should any nndue production of

6o
. - creased and the temperature thus brought

‘heat take place or nitrous fumes be developed

the supply of air to the injector may be in-

down. . R
In cases where the space available for the

. apparatus does not admit of the tse of a long

mixing pipe or tube, such as I have herein

- deseribed, the mixing-tube D is carried direct

to a tank L;surrounded by a water-jacket O.

| mixing glycerine and acid.
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A pipe I? leads fmm-this tank, from the bot-

tom or near it, back fo the mixing-chamber or
space at the rear of the nozzle C. . This pipe
contains a cock R, which while the atomized
acid and glycerine are being mixed is closed.
When a quantity of explosive has been thus
made, the acid and glycerine supply-pipes are
closed and the cock R opened. The contin-
ued flow of air under pressure produces a
rapid flow of the mixture from pipe P back
into the tank. The expanding air, with 1its
refrigerating effect, keeps down the tempera-
ture, while by the circulation and agitation
the substances are thoroughly and intimately
mixed. |

An air-vent S is provided in the tank I

and the same disposition as in the previous

case may be used for quenching the mixture

by jets of water. - | o
The subsequent treatment of-the nitro-

olycerine or other compounds made by this
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process may be the same as in the case of

similar compounds as hitherto manufactured.
What I elaim is—

1. The method or process of manufacturing -

explosives herein described, which consists
in separately atomizing or finely dividing the
nitrating agent and the material to be acted
upon thereby, and uniting the two or causing
them to intermingle while in such finely-di-
vided condition. . - . ,

2. The eontinuous process herein described

of manufacturing explosive compounds,which
congists in uniting and causing to intermingle
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jets of the acid and material to be acted upon

thereby, in the condition of spray, carrying
off the spray in a mixing-chamber, and col-.

lecting the resulting compound in a tank or
receiver. ' :

- 3. The method or process of manufacturing
explosives herein described, which consists

in atomizing or spraying glycerine by a Jjet
of air under pressure, separately atomizing
or spraying in a similar mannér a nitrating
agent, and mixing the two substances while
in the condition of spray. - .

4, The method or process of manufacturing

“explosives, which consists in separately atom-

izing and uniting the spray of the nitrating
agent and the substance to be acted upon
thereby, and then quenching the mixture
with water. - * |
5. The combination of a nozzle, a receiver
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or source of compressed air connected there- .

“with, a tube or chamber surrounding the noz-

zle, a tank or receiverforglycerine connected

with said chamber, a second chamber, and a

tank or receiver for acid connected with the

same, the first chamber being formed with a

contracted nozzle that enters the second or
mixing chamber, the - above parts being ar-

{anged in substantially the manner set forth
{ to

constitute an injector for atomizing and

125 .
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6. The combination, with a eollecting-taﬁk,' |

a mixing tube or chamber leading thereto,
and a nozzle or means of quenching with wa-. -
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ter an GXPIOSIVG mixture delivered from tlie | trlc injector-nozzles, recewers for containing 1o

mixing-tube into the collecting-tank, of an
m,]cgtm' at the end of the 11]1.31_11“'—1,111)6, tanks
for containing acid and glycerine, respect-
ively, connecting with the injector, and a re-
ceiver or source of compressed air for oper-
ating the injector.

7. The combination, with a receiving-tank
~and mixing tube or chamber, of two concen-

glyeerine and acid, respectively, connected to-
the chambers bum}uudmfr the nozzles in the
rear of the orifices of the same, and a source
of eompr essed air, as herein set forth.
| HIRAM S MA“{IM
Witnesses:
PARKER Y. PAGE
FFRANK B. ”\IURPHY
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