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To all whom it may concern: its contained heat, is again circulated 
Be it known that I, HUDSON MAXIM, a through the chamber, and thus continuously 

citizen of the United States, resident of 891 to the end that the temperature of the prod 
Sterling place, Brooklyn, New York, have ucts of combustion is lowered to a point 
invented a new and useful Improvement in where it will not be injurious to the motor 
Automobile Torpedoes, which invention is of the torpedo and the heat is utilized for 
fully set forth in the following specification. converting the liquid into steam which is 
My invention relates to torpedoes, and mixed with the products of combustion to 

more particularly to that class of torpedoes form the motor fluid. 
which possess within themselves the means The form of torpedo employed for prac 
required for their propulsion, and known in ticing the present invention is one having a 
the art as automobile torpedoes. Such tor- suitable chamber therein for a body of ma 
pedoes have, heretofore, been constructed terial capable of supporting its own com 
with a reservoir for any suitable motive bustion, and indepent of the main ex 
fluid, as compressed air, which fluid is | plosive charge of the torpedo. Means are 
utilized for driving a propeller. In order provided for it. and controlling the 
that such torpedo might have sufficient combustion of this self-combustive body and 
power stored in the reservoir to drive it at for cooling the products of combustion and 
the desired speed or to the required distance, utilizing a portion of the heat thereof for 
or both, it has heretofore been found neces- evaporating a liquid, and of utilizing the 
sary to construct the reservoir of such size evaporated liquid, together with the prod 
as to occupy the greater portion of the space ucts of combustion for propelling the tor 
within the torpedo, thereby greatly restrict- pedo through the water. Such a torpedois 
ing the space and weight to be utilized in described in my application Serial No. 
carrying the explosive charge. In order to 10,192 and my U.S. Patent No. 641,787, 
carry an explosive charge of even moderate dated January 23d 1900. 
efficiency, it has been found necessary to In practicing the present invention there 
considerably encroach upon the space and is provided means for circulating through 
weight needed for the motive apparatus, the evaporating chamber of the torpedo a 
thereby greatly lessening the efficiency and quantity of water or other liquid in excess accuracy, of the torpedo. of what can be evaporated during the time 
The object of the present invention is to the liquid is subjected to the heat of the 

construct a torpedo which, within a shell of products of combustion under a given pres 
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chamber with the products of combustion, the unevaporated portion of said liquid be 

given proportions, shall be capable of carry-sure, and for again taking up the excess 
ing a much larger explosive charge than has of heated water and again circulating it 
heretofore been practicable and also be able through the evaporating chamber, and as 
to travel at a greater speed and for a greater the supply of water in the circulating ap 
distance than has heretofore been deemed paratus becomes reduced, means are pro 90 possible in this class of torpedoes. vided for taking in from the surrounding 
With this and other objects which will be sea such a quantity of water as shall be nec 

hereinafter referred to, the invention con- essary to supply that being evaporated. By 
sists in the method of producing a motor this means it is necessary to carry only a 
ing its own combustion and employing the 
products of combustion to heat a liquid 
which is simultaneously passed through a 

starting the torpedo, thus eliminating a 
utilized for increasing the propelling means 
or other suitable purposes. - 
Another object of the invention is to 

fluid by burning a body capable of support- very small quantity of water in the torpedo 

ing again passed through said chamber 
where further eyaporation takes place and 
the unevaporated portion of the liquid, with 

. . . . . . . . 

large amount of weight which may be 

utilize the unburned self-combustible pro 
pelling compound, should there be any re 
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maining when the torpedo strikes a target, 
as an auxiliary explosive body, or in addi 
tion to the nain explosive charge; arid as a 
further object the explosive chaige of the 
torpedo may be utilized in part by its coln)- 
bustion as the propelling compound or ma 
terial and the remaining portion be used as 
the main explosive body is exploded, fired 
or detonated when the torpedo reaches or 
strikes the target. 
The propelling compound or body of Self 

combustive material, which may or may not 
form a part of the main explosive . 
may be made of such a character that it may 
be burned in the manner already described 
for the production of motive power with 
perfect safety, and yet be capable of being 
detonated by the detonation or explosion o 
the main charge of the torpedo or by inde 
pendent means. Such a compound may be 
made of, say, 80 percent. nitro-glycerin, or 
thereabout, combined with 20 per cent. or 
thereabout, of guncotton of a suitable nitra 
tion, or of blended guncottons. Such a coin 
pound will burn with a greater rapidity 
under a given pressure, and will produce 
greater heat than one containing a lower 
percentage of nitro-glycerin, and I therefore 
burn this material under a lower pressure. 
A torpedo employing this modification of 
my invention, may be so constructed that the main bursting charge may be quietly 
burned away without explosion after con sumption of the propelling charge, provided 

, the torpedo does not strike the target and be 
thereby exploded. By this means, the tor 
pedo would automatically render itself inert 
when its run was spent. Furthermore, when 
striking a target at short range, it is obvious 
that the main bursting charge would be 
greatly reinforced by utilization of the un 
burned remainder of the propelling charge, 
or that portion of the charge not consumed 
at the time of reaching or striking the tar 
get. The steam produced by the products 
of combustion by this invention may be 
freed from any small particles or globules 
of water, and the steam rendered dry by 
burning an independent body of self-com 
bustive material and superheating the steam 
thereby before utilizing the same for driving 
the torpedo. 

in practicing the invention, I preferably 
employ a pump of suitable construction for 
effecting the circulation of the water through 
the evaporating chamber, the pump being so 
constructed as to take water from the hot 
well of the circulating apparatus until the 
E. there becomes lowered so as to re quire additional water for evaporation, at 

which time the RE being so constructed, will automatically operate to draw in addi. 
tional water from the surrounding sea, and 
just enough to supply the demand or that 
which is being evaporated in the evaporating 
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chamber, thus automatically obtaining and 
regulating the supply of water to be evap 
orated. To effect this, the pump is prefer 
ably provided with means for trapping a 
small quantity of water which operates in 
such a way as to hold the sea valve closed 
until the water in the circulating chambel's 
becomes lowered to such an extent that a cer 
tain quantity of steam enters the trap with 
the water, and which, being more compressi 
ble than water, allows the sea valve to be 
slightly opened and a small quantity of Sea 
water to be pumped into the circulating 
chambers; and as the water in the circulating 
device becomes lower and lower, the valve is 
opened more and more, and in due propor 
tion, so that the supply of water to the evap 
orating chamber SE running remains prac 
tically constant, and only such an amount of 
cold water admitted as will be necessary to 
supply that which is evaporated. It is ob 
vious that by this means a large amount of 
evaporating surface is presented by the 
water itself in the evaporation chamber and 
in its passage through the evaporating de 
vice, and that the said surface is proportion 
ate to the rate at which the water is circu 
lated, and that the evaporating chamber and 
evaporating device may be reduced to a mini 
mutin in size because all the heat necessary 
can be taken from the products of combus 
tion simply by circulating such a quantity 
of water through and through the device as 
shall serve to effect the purpose. This is 
particularly valuable for this form of tor 
pedo where it is desirable to carry as little 
weight as possible in evaporating devices or 
E. and where it is desirable to carry 

as small a supply of water as possible. 
The self-combustible compound is located 

in close proximity to the main explosive 
charge so as to be also detonated upon the explosion of the latter. The preferable 
method for carrying out this part of the in 
vention is to place a large portion of the 
propelling compound, which is the last to be 
burned, E. in the rear of the main ex 
plosive charge. This portion of the com 
pound consists preferably of a plurality of 
bars of propelling compound so as to form 
a mass of explosive material much greater 
than that part of the main stick of propel 
ling compound which can be readily deto 
Ed by the inain body, means also being 
provided for igniting in successioti such of 120 
the several parallel bars as may be required 
to continue the propulsion of the torpedobe 
fore the main charge is exploded. 
Having now generally described the in 

vention, a detail description thereof will be 
iven, reference being had to the accompany 
ing drawings, which illustrate a suitable ap 
paratis for practicing the method which 
constitutes thé inventioh, in which 
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tion of a torpedo containing apparatus for 
carrying out the present invention, Fig. 1*. 
is a similar section showing a modified foll). 
Fig. 2 is a cross section the 'eof on the line 
2, 2 of Fig. 1. Fig. 3 is a similar section 
showing a modified form of propelling 
charge, or self-combustible, Fig. 4 is also a 
longitudinal section of a portion of a tor 
pedo for practicing the present invention, 
Fig. 5 is a cross sectional view of the appa 
at is contained in the torpedo and on a line 

i5, 5 of Fig. 4. Fig. 6 is a similar section on 
the line 6, 6 of Fig. 4. Fig. 7 is a longitudinal 
Sectional view of a modified form of an ap 
palatus, Fig. 8 is a cross-section thereof on 
the lie S, S of Fig. 7, Fig. :) is a longitudinal 
sectional view of one form of the pump 
which may be employed. Fig. 10 is a similar 
view partially in elevation, showing only 
one barrel of the pump with its operative 
parts in a different position, Fig. 11 is a 
longitudinal section of a preferred form of 
pump which is shown in elevation in Fig. 
4. and Fig. 12 is a horizontal longitidinal 
section of the same for in of plump with its 
operative parts in another position. 
Only that part of a dirigible torpedo is 

shown which is necessary to fully show the 
apparatus employed in practicing the pres 
ent invention, it being understood that the 
main explosive clharge, buoyancy chamber. 
parts of the motor and the like, may be coll 
structed and situated in any suitable mannel 
known in the art. As no fixed motive gas 
under the great pressure heretofore used 
need be employed, the casing A is compara 
tively thin, but of sufficient strength to 
safely inclose a compressed fluid chamber 13, 
between two transverse bulk heads, (, ), (see 
Fig. 4), the said clan) ber being adapted to 
support an internal pressure, say from 30?) 
to 500 pounds per square inch. In the pre 
ferred form of apparatus, the chamber 13, 
is first charged with air of sufficient pres 
sire, say 300 pounds, to initially operate the 
motor E, to which it is connected by a co 
duit 10, controlled by a valve 11, the cham 
ber 3 and pipe 10 together constituting a 
conduit leading fron the combustion cham 
her I) to the motor E. 
The self- combustible material employed 

for producing the heated products of conn 
bustion preferably consists of a nitro-coll 
potact, say a mixture of nitro-glycerin aid s 

pyroxylin or gun cottoll ill suitable propor 
tions. The compound is formed in the shape 
of a rod or bar C and placed centrally and 
longitudinally within a tube 1, extending 
from the forward bulkhead (t, toward the 
forward end of the torpedo, and of slach 
length as to contain sufficient combustible 
material to be consumed during a giveli 
period of time uncle' : given pressire. 
The tube , may be charged with the con 
bustible material at its forward end and 

sealed or otherwise closed as by a plug 2. 
and is preferably supported by the bulkhead 
rt, and by one or more transvel's pil it i. 
tions (i. 
The forward part of the torpedo casing A 

(see Fig. 1), is occupied by the main explo 
sive charge I. provided with a suitable let 
onator i, and separated from the rear part 
of the torpedo by a partition k, which sup 
ports a plurality of circular tubes K. Stir 
rounding the central tube 1, carrying the 
main stick of self-combustible C and con 
taining additional propelling material C°, 
this fol'nning a lunass of explosive material 
situated directly a liacent the main boly I. 
The rear of the tubes K are inited and se 
cared to the tibe 1 by a head I. The for 
ward end of the the 1, communicates with 
one of the tubes K, which communicates at 
its rear end with another tube and in like 
nanner successively with the remailing 
tribes. Hence, when the stick C is consumed 
nearly to the bottom of its container, th: 
flame of combstion is conveyed through an s 

opening to a connected tube K. containing 
a stick C. and in like manner all the sticks 
C are successively ignited and consumed. 
The opening between the tubes is preferably 
filled with a plug l, having a small central 
opening through which the igniting fiasl 
Inay pass and preferably made of self-con 
bustible material which is rapidly consumed 
to allow free passage of the gases to the cell 
tral tube 1. 
The tiles K lay have any suitable shape. 

hit they are preferally placed as close to 
reter its possible, and lay be made with ra 
(iial siles so as to lie together in a close mass, 
in order to pronote effective detonation by the 
hain body of explosive (see Fig. 3.) 
The modification shown in Fig. 18 con 

sists in forning the combustible material 
into a stick, rod, or mass C, of the entire 
width or diameter of the torpedo, and so as 
to conform to the shape of the interior of the 
('asing. The lass is preferably burned under 
less pressure than when employing a smaller 
stick. in order to revelt the production of 
to great a jantity of gases from the larger 
louining area of the propelling material in 
this form. The combustible material may 
also be formed integrally with the main 
charge, as shown, so that should this torpedo 
not strike a target all the explosive material 
carried by it may be quietly and coupletely 
lained and the torpedo be cole inert. 

Referring again to Figs. 1 and 4, the real 
ent of the tile 1 is held in the end of the 
cont) stion chamber or receptacle D, serving 
to connect the tube to the head a, and stip. 
orting an igniting device 3, connected with 

the wires f, and preferably constructed and 
operated as described in ny application filed 
March 23, 1899, and Serial No. 710,192. Di 
rectly in front of the consuming end of the 
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stick of powder and in the path of the prod 
icts of ("ollustion the refroi, there is con 

st 'tic tell a water injecting cle vice. consisting 
manifold. of all annular challel {3, strounding the 

('ollist it) chaliber at formed ly a recess 
it ille two parts (d. ', of the combustion 
("haibei". The challel (r. In anifolil ("oll 
nicates lirectly with a plurality of radial 
nozzles , which project into the couloustion 
chamber for admitting water into the body of 
the proclucts of conibustio). 
The rear part of the combustion challbel' 

l), contains a le vice fol' inixing and thor 
(glly interningling ille gases and water. 
('insisting of a phi'ality, say three, of suc 
('essive transverse (lst "ctions o' lacles S. 
extending partially across the elalabel and 
placed it alternating or in clifferent positious 
circulafei'entially with respect to each other. 
\fter tile hot gases have evaporate a pol 

t it in of the water it the chanlet' ', they are 
ejected with the accompanying unevaporated 
water out of the nozzle :), and deflected by a 
concave plate 12, lackward into the challer 
3, where the tie vaporatel water collects at 
tle lot to aid the gases of combustion ankl 
tle steau pass through the conduit 1 (), to 
operate the notor F. 

lipon the initial operation of the not or by 
the 'ol pressed air froll the chamber 3, tle 
oil) F. is act lated by an eccent lic 13, upon 
a vertical shaft 14, which is revolved by any 
suitable power, preferably by the notor E, 
through a pair of levele real's 15. Irovid 
ing there is no liquid in the lottom of the 
chamber 13, the pulp will draw sea water 
through the pipe 1 (i, open to the exterior of 
the torpedo and force the liquid through the 
("olicit 17, into the unanifold (i. already de 
seriled. Iowever, should tiere be water in 
the clailer IB, either placed there before the 
operation of the achie or accumulate 
from the nuevaporated water passing from 
the mixing chamber e, the pulp will operate 
so as to partially or wholly stop the supply 
(if wate' from the sea and to ilraw the supply 
of water for the coulbustion chamber from 
the chamber 13, through the downwardly ex 
tending orifice or pipe 1 S. As soon as the 
water in the chaniber 13 falls below the ori 
ice of the pipe ls, and is nearly or wholly 
law in from the chamber, the pump will then 
law water from the sea as before described. 
An air challel' or lull 19. for noclerating 

the intermittent action of the pump is car 
Iried by the combustion chamber and placed 
in comunication with the manifold 5. 
The structure of one form of pump, shown 

in Fig. 9, consists of two barrels 20. 21. 
separated a distance apart and each pro 
vided with stufting boxes 22, and operated 
by a single plunger 23, which may be at 
tached to a source of mechanical power by 
means of the collar 24. The barrel 21 is pro 
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trolling the pipe 16. communicating with 
the sea, and with an outlet non-return valve 
26, in the pipe 17, connunicating with the 

The other barrel 20, is also pro 
vided with an outlet non-return valve 27, 
controlling the pipe 17, which leads to the 
manifold, and is also provided with an in 
let not-return valve 28, communicating with 
the lhot well or chamber B, on the one hand, 
and on the other hand with a contracted 
portion of the barrel 20 or a trap 29, ex 
tending real'wal'lly from the main barrel 
and adapted to receive a piston 30, which is 
attached to a rod or spindle 31, extending 
longitudinally through the main plunger 
all cl carrying oil its other end the sea inlet 
valve 25. The piston is also adapted to enter 
a recess in the end of the concluit and is pro 
vided with a spiring 32, teading to keep the 
piston in its rear ward position as shown in 
Fig. 10, and to also keep the sea valve in a 
position with l'espect to the plunger shown 
in clotted line in Fig. 9. 
The operation of the pump is as follows: 

() the reciprocation of the plunger the sea 
valve is ('ased to open both by the motion 
of the pluger and the pressure of the sea 
wate'. The water enters and is then forced 
ly the backward stroke of the plunger 
through the outlet valve 26, to the manifold, 
it being seen that the valve 25 is returned 
to its seat by the pressure in the chamber 13, 
operating through the valve 28 on the rod 
31. This operation of the pump in the bar 
'el 21 continues while the clanber B is 
empty of water, but when the unevaporated 
liquid from the ixing chamber e, collects 
in the botton of the steam chamber and 
above the orifice of the pipe 18, the water 
is drawn into the trap 29, and the barrel 20. 
pon the return stroke of the plunger the 

list on 30 lbarely enters the opening of the 
t1'a bal'i'el, owing to the water contained 
therein, but the plunger continues its rear 
ward stroke against the spring and forces 
tle liquid in the main barrel past the valve 
27, to the coulbustion chamber. As the 
piston is checked in its rearward movement 
the sea valve is not completely opened (see 
the position of parts shown in Fig. 9), ow 
ing to an extension 33, on the said valve, 
having a tapering end, which closely fits the 
pipe 16, and is of sufficient length and con 
toll' to open the said pipe only when the 
piston enter's the trap 29 and gradually to a 
degree depending upon amount of water in 
the said trap. It will be seen that when no 
water is in the chamber B, the barrel 21. 
serves increly to pump gas to the combustion 
claiubei' which has no effect on the normal 
operation of the sea valve, owing to it being 
compressed in the trap 29 on the return 
stroke of the piston. 
The preferred form of pump shown in 

vided with an inlet non-return valve 25, con- Figs. 11 and 12. consists of a single barrel 
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34, containing a piston 35, upon the end of 
a pist on rod 36, which passes through a 
stuffing box 37. The pulp is provided with 
an inlet valve 28, situated in the steam 
chamber pipe 18, with a trap 29, in com 
munication with the said valve and with a 
pistol 30, controlled by a spring 32, and 
carried by a spindle 31, which extends 
through the main piston into a recess in the 
piston rod 36, on the other side thereof. In 
this instance the spindle is attached to the 
sea valve 25, by means of a transverse pin 
or cotter 40, sing through slots 39. 
formed in the piston rod. The extension 33, 
of the pump shown in Fig. 9 is replaced in 
the preferred form by a siniilar extension 
38, Surrounding the piston rod and carried 
on the inner side of the valve which is made 
integral with the said extension and also 
surrounds the piston rod. Outlet valves 26, 
and 27, are also provided in communication 
on one side respectively with each side of 
the main piston 35, and on the other side 
with the combustion chamber by means of 
the pipe 1. The operation of this form of 
pump is similar to that shown in Fig. 9. 
and may be readily understood by referring 
both to Figs. 11 and 12, which illustrates 
the operating parts respectively in different 
positions. 
One feature of my invention consists in 

providing a neutralizer for the corrosive acid 
fumes in the products of combustion and for 
the acid set free by the action of said fumes 
upon the salts of the sea water which is 
drawn in to be evaporated. In accomplish 
ing this part of the invention the initial 
charge of air in the chamber B may contain 
a suitable quantity of ammonia gas, or the 
chamber may contain an aqueous solution of 
a neutralizing Substance, such as urea, am 
monia gas, carbonate of ammonia, or other 
suitable alkalies. This solution is injected 
in the products of combustion through the 
pipe 18, and by the pump in a manner 
already described. 

In operating the torpedo the valve 11 is 
first opened, the not ol' E, then begins to 
operate, owing to the compressed charge of 
air in the chamber B, the rod of powder 
is then ignited by the device 3, already men 
tioned and the pump simultaneously begins 
to force sea water into the combustion cham 
ber, which is partially evaporated and 
thoroughly mixed with the gases of combus 
tion in the chamber e, from whence it issues 
to the steam chamber IB, ready to pass 
through the conduit 10, to the notor. While 
the water, steam and gases are momentarily 
in the chamber B, the unevaporated water 
falls to the bottom and is again forced to 
the combustion chamber to be evaporated. 
While the operation is thus proceeding the 
pump automatically and continuously or 
from time to time, as needed, forces addi 

5 

lional sea water to replace that already 
evaporated, maintaining, however, an excess 
of water in the combustion chamber for the 
purpose already described. 

In Figs. 7 and 8 is shown an apparatus for 
practicing the invention in which the pump 
is dispensed with and the stean chalmber 13 
made to contain sufficient water to carry out 
the operation of the propelling means. The 
required circulation of excess of water is 
attained by employing the orifice 9, of the 
combustion chamber c, as an injector to 
which water is supplied from the chamber 
I3, through a conduit h, without force other 
than gravity and the pressure within the 
said chamber. The injected water is forced 
up the inclined mixing conduit H, provided 
with the obstructing blades S, and opening 
into the chamber Bopposite the deflector.g. 
By this construction the water may be cir 
culated in sufficient excess for the required 
purpose and until the water level in the 
chamber falls below the opening into the 
conduit h. In this case the stick C, and 
nozzle 9, are situated near the bottom of the 
torpedo casing so that the water from the 
chamber B may be lifted through the con 
duit h, directly and more effectively by the 
force of the gases issuing from the nozzle. 

Preferably a stick of self-combustible ma 
telial C employed to superheat the steam in 
the chamber B, is contained in a tube 45 
communicating with the said chamber and 
situated above the main stick C. (see Figs. 
and 8). It is ignited by a device 4, similar 

to that already mentioned and connected to 
at electric generator by wires f. 
The apparatus herein shown and described 

is not claimed in this application, since the 
same will form the subject-matter of a sepa 
rate application. 
What is claimed is:- 
1. The herein described process of evapo 

rating a liquid and the production of a mo 
tive fluid, which consists in burning a body 
capable of supporting its owl combustion, 
passing the products of combustion through 
a chamber, and passing a liquid through said 
chamber to heat the liquid and then again 
passing the unevaporated portion of the 
heated liquid through the same channber. 

2. The herein described process of pro 
(lucing a motive fluid, which consists in cir 
culating products of combustion and a liq 
uid through a chamber, evaporating a por 
tion of the liquid and again passing the un 
evaporated liquid through the same cham 
ber, to evaporate a further portion of the 
liquid. 

3. The herein described process of pro 
ducing a motive fluid for driving a torpedo, 
which consists in passing products of com 
bustion of a self-combustive nitro-compound 
through a chamber and simultaneously pass 
ing through the said chamber a quantity of 
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water in excess of that capable of being 
evaporated by the heat of the products of 
combustion, and then again passing through 
the evaporating chamber the unevaporated 
liquid. 

4. The herein described process of pro 
ducing a motive fluid for the propulsion of 
automobile torpedoes, which consists in pass 
ing products of combustion of a self-combus 
tive compound through a chamber, circulat 
ing water through the chamber to evaporate 
the water, and supplying water from the 
surrounding sea as fast as evaporated. 

5. The lherein described process for pro 
ducing a motive fluid, consisting ill burn 
ing a combustible body, passing an excess of 
water into the hot products of combustion, 
withdrawing the unevaporated water, and 
again passing the unevaporated water into 
the products of combustion. 

6. The herein described process for pro 
ducing a notive fluid, consisting in burning 
a combastille body, passing an excess of 
water into the hot products of combustion, 
circulating the unevaporated Water througll 
the products of combustion and supplying 
additional water to replace the evaporated 
Water. 

7. The herein described process of pro 
ducing a notive ?lid, for pl"opelling a tor 
pelo, which consists in evaporating water 
and then superheating the steam with the 
heat of the products of conibustion of a body 
'apable of supporting its own combustion 
and independently of the means for evapo 
rating the Water. 

S. The herein describe process of pro 
ducing a motive fluid for driving a torpedo, 
which consists in evaporating water by the 
heat of the plotlucts of coinal stion of a body 
capable of supporting its own combustion 
all superheating the steam by the products 
of combustion of another such body. 

9. The herein described process of pro 
ducing a motive fluid and propelling a tor 
pedo, which consists in burning a portion of 
the explosive charge of the torpedo for the 
production of motive power, and then deto 
nating the unburned portion of the charge 
upon the striking of the torpedo poll the 
target. 

10. The herein described process for pro 
ducing a notor fluid for driving a torpedo, 
consisting in burning a self- combustible 
nitro-compound, evaporating sea water in 
the products of combustion of the said colm 
poulul and supplying a neutralizer to the 
said gases and evaporated sea water to neu 
tralize the acid produced by the reaction of 
the ('oml) stion rases tip on the salt contained 
in the sea water. 

11. The herein described process of pro 
ducing a notor fluid which consists in burn 
ing a suitable self-counbustible explosive and 
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thereby creating a flane blast and then feed 
ing a liquid into the path of the flane blast. 
whereby the flame blast acts to spray the 
liquid and the liquid absorbs heat from and 
reduces the temperature of the filame and the 
gases of combustion. 

12. The herein described process of plo 
ducing a motor fluid which consists in burn 
ing a self-conibustible nitro-coumpound ex 
plosive and thereby creating a flame blast, 
and then feeding water into the path of the 
flame blast, whereby the flame blast acts to 
spray the water and the water acts to absorb 
heat from and reduce the temperatta'e of the 
flame and the gases of combustion. 

13. The herein described process of pro 
ducing a motor fluid which consists in burr 
ing a suitable self-combustible explosive in a 
combustion chamber and feeding water into 
said ciamber whereby the water is converted 
into stean the temperature of the gases 
lowered an I said steam and gases mixed to 
form a not or fluid. 

14. The process of producing motor fluid 
which consists in burning a self-conibustible 
lody, injecting a liquid into the path of the 
products of combustion whereby the prod 
licts of combustion and the evaporated por 
tion of said liquid are mixed to form a notor 
fluid, and then tilizing said notor fluid to 
inject the unevaporated portions of said 
liquid again into the path of the products of 
combustion. 

15. The method of forming a motor fluid 
which consists it builining a self-combustible 
compolid, , ssing the products of combias 
tion through a unanifold together with a 
!ji Y' ' 'ely a portion of said lic; it is 
(vaporated, utilizing the nixed l'oducts of 
combustion and the vapol's of the liquid to 
operate a pump for again injecting the ul 
evaporated portions of said liquid into the 
chambe1 where they are mixed with further 
roducts of combustion. 
16. The process of forming a motor fluid 

which consists in burning a self-combustible 
body, pulping sea-water into the path of 
the products of combustion said water hav 
ing been previously supplied with a neu 
tralizer for the corrosive acid funes in the 
products of combustion. 

17. The method of producing motor fluid 
which consists in burning a self-combustible 
in a closed chamber, mixing the vapors of a 
liquid with said iroducts of conubustion and 
tilizing the power of the fluid thus obtained 

to continuously circulate the liquid through 
a mixing chalabel' with subsequent products 
of collustion. 

18. The process which consists in burning 
: nitro-compound in a tube with its outlet 
arranged near an injector, dilecting sea 
water through said injector into the path of 
the said products, then carrying the products 
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of combustion and the vaporized water into chamber to augment the volume of working 
a mixing chamber having baffle-plates or 
other mixing means whereby the said prod 
ticts and vapor are thorouglly lixed or 

5 commingled. 
19. The combination with : torpedo, of a 

motor of the internal combstion type, re 
ceptacle means for fuel, a combustion cham 
ber and means for introducing fluid from 

10 the immersig medium to the combustion 

it obtaiety the combustion of sail fuel. 
In testimony where f l have signed this 

specification in the presence of two sub 
scribing witnesses. 

IU)SON MIA NIMI. 

Witnesses: 
WILLIAM. O. GANTZ, 
WILLIAM C. MAXIM. 


