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To all whom it may concert: 
Beit known that I, WILLIBUR F. Joi INSTON, 

of Clifton, Staten Island, in the State of New 
York, have invented certain new and useful Improvements in the Method of and Apparatus 
for Propelling Torpedoes, and for other Pur 
poses, of which the following is a specifica 
tion. 

- It is my object in these improvements to in 
part to the fluid used as a motor for sub 
merged torpedoes, which usually is a liquefi 
able gas, compressed to the extent of liquefac 
tion, the heat needed to maintain it at such a 
temperature as will cause it to exert the best 
effect as a motor-fluid. The difficulty in this 
kind of apparatus, which when in use is sub 

fo 

merged wholly, or abiost wholly, is to furnish 
the heat. to enable the gas to expandstaficiently 
to maintain the properlp essure. In some cases 

2d 
agent a combustible; but, as the chamber in 
which the combustible is contained is necessa 
rily closed tight in some way against the en 

...trance of water, it is difficult to obtain the 
25 requisite supply of oxygen to maintain com 

bustion. Compressed air has been suggested 
in this connection as a supporter of combus 
tion, but it is impracticable to store enough 
of this within the limits of the torpedo to suf 

3o fice for the purpose. It has also been suggested 
to obtain the heat by means of the absorption 
of ammonia by a body of water surrounding 
the fluid containing receptacle, and other 
means for the same purpose have also been 

35 suggested, all of them, however, being open 
to objection, either because they fail to supply 
the requisite heat or require too complicated, 
bulky, and expensive machinery or apparatus. 

I have devised a method of obtaining and 
maintaining the requisite heat which is en 
tirely simple and effective. It consists in sup 
porting combustion in the combustion-cham 
ber of the apparatus by means of a liquefiable 
combustion-supporting gas, compressed to the 

45 extent of liquefaction in a suitable receiver, 
and discharged in gaseous form therefrom tan 
der pressure into the combustion-chamber, so 
as to have contact with the ignited combusti 
ble therein. In this way I am enabled to store 

so in small compass all the gas needed to pro 

it has been proposed to employ as tie heating 

750 Fallenheit gives a pressure of about one 
thousand pounds to the square inclh. It is 

the liquefied gas, and from the combustion. 

mote and sustain proper combustion during 
the entire run of the torpedo, even should it 
be necessary for it to return to the starting 
point, the full propelling power being kept up 
during the whole run. . . S5 
The gas which I in practice use is nitrous 

oxide gas, which at 320 Fahrenheit liquefies at pressure of fifty atmospheres, and at about 
6o 

most effective as a supporter of combustion, 
and when liquefied has but little bulk. It is 
also admirably adapted to serve as a motor 
fluid, so that I can use it for a twofold pur. pose-viz., both, to drive the propelling-engine 
and to support combustion in the heating ap 
paratus. 
The preferred form of apparatus which Iem 

ploy in carrying out my invention consists of 
a combustion-chamber containing carbon or 7o 
other combustible matter and a vessel contain 
ing liquefied nitrous-oxide gas, which communi. 
cates with said combustion-clhamber by means 
of a valveorcock controlled pipe, through which 
the gas in determinate quantity is permitted 
at the proper time to pass from the recepta. 
cle into the chamber, so as to have contact with 
the ignited carbon or other combustible mat 
ter therein, the highly-heated gases evolved in 
the combustion-chamber being in whole or in 
part carried off through a suitable pipe or con 
duit which is conducted around or through the 
reservoir or tank containing the compressed 
motor-fluid, so as to heat the same to such a 
degree as to cause it to exert the proper press 
te, w. 

In using the nitrous-oxide gas, botn as motor 
fluid and as a supporter of combustion, Iem 
ploy a portion only of the evolved gases to heat 

65 

75 

go 
chamber I conduct directly to the engine the 
main portion of the gases therein evolved, to 
which may also be added that portion which 
has been first used to heat the liquefied gas in 
the reservoir. ; . 
The nature of my improvements can, how. 

ever, best be explained and understood by ref. 
erence to the accompanying drawing, which 
represents in diagrammatic sectional side eleva 
tion all apparatt's embodying the several fea- loo 
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the liquid being indicated by the dotted line i. 
B is the combustion-chaiaber containing the 15-fuel, whicly usually is some form of carbon, 

preferably charcoal. Owing to the interise heat. 
generated in this chargil: se pro 

place directly on top of the chamber Bawaive 

40 

4S. 

the lower part of tie gas cylinderor reservoir. 
... As and through the pipe passes heated gag in 

stafficient quantity to furnish the amount of heat needed to evaporate the liquefied gas. Sg so. 
iacreasing the number of pipes any desired 

SS 
"lines: 

chaliber, 

BEST AVAILABLE COPY 
2 

tures of my inventios. The dottedlines around 
the apparatus indicate/ the external case or 
shell of the torpedo. I have not deemed it nec 
essary to represent the engine and the various 

5 other parts which go to make up the torpedo. The apparatus represented in the drawing 
is one embracing such parts as are needed 
when the nitrous-oxide gas is used both as no tor-fluid aid to support combustion, 
4.A is the closed vessel or receptacle made tisually of steel or wrought-iron, which cont 
tains the liquefied nitrous oxide gas, the level of 

tected in some way. Irovide it for this pose with a refractory lining or with a water jacket, or with both 
From the uppérpart of the liquefied-gas res 

ervoir Aleads a small pipe, c, into the com: 
bustion-chamber. . . . . a 

In order to guard against any injugious or 
clogging action due to the cold usually pro 
duced at the point whére the gas expands, I 
chest, d, containing a slide-valve, preferably 
balaced, which-controls the opening into the 
channer and receives beat from the highly. heated shell of the chamber. If desired this chest maybe surrounded by a bath of mercury, which will still further 
Easter B is provided with an opening, e. 

through which the fuel is ignited, said open 
ing being covered by a screw-cap, as show 
when the carbon is to be ignited by hard. 
When the carbon is ignited by friction primer 
or'eap the opening should be covered by a 
stuffing-box through which passes the actuat: 
ingrod, action being is this case simultaneous 
with tie opening movement of the valve in 
valve-chestd. . . . . . . . . . . . . . 
From the lower partoftheco w 

berg box leads a pipe,f, which passes through 

pressure can be maintained in the cyliridier A. The pipef, after passing through the gas-eyl 
inder, can extend to the outside of the torpedo. 
and open into the water, as indicated infull 

or it may, as indicated in dotted lines, leadback into the miain discharge pipe i, (an swering to the steam-pipe of an ordinary steam 
engine,) which leads the motor-fluid from the 
chamber B to the propelling-engine. In the 
latter case it should preferably, in returning, 
pass outside of the boat or shell of the torpedo 
into the Water, so that the gases passing 
through it may be cooled down enough to pre. 
vent thern from burning the packing of the en 

gas-pipe h. By this means not only cool the 

his pur- w * ... a ... " . 

brought into position, and at the word of ca. 
mand the valveat dis opened and at the same 

ge 
lica, 

gather heat from the fore by the big temperature, pass phy 

eithebe, dischar 

ipbustion cham 

evolved to form a motor-fraid, which is stag. 

there will be no danger of explosion 

e54,02. 

Atg, Iliavo indicated a small panps, which 
is to be actuated from the propeller-shaft of 
main shaft of the engine, and serves to inject 
water and oil in-properquantity into the motoro 
gas enough to prevent it from burning the 
parts of the engine, but I lubricate the engine, 
and at the same time increase the power by the 
addition of the steam into 
water is converted... which the injected is 

... At i, in chamber B, is a screen designed to. . . 
prevent charcoal from being blown by the gas 
into the pipe h. . . Yi . . . . Y., is . . . . . . 
Assuming the cylinder A angchamber Bio. 89 

be properly-charged, the node of operatita is 
as follows: A valveor cockdongipec, which serves to prevent all leakage whetheboatis 
not in use is first opéned. The boat is teet. 

85 
time afriction-primerisignited at epreferably. . 
by the same mechanical device that operas the 
wave at a... I find it best-iolet the friction . pricer ignite a slow-patch of cottola or cotton 
cloth saturated with acetate of lead and dried. 
The fire started ate extends over the whole 
seeion of the carbon where the gas enters and as it consumes, baras everything before it to: ward the outlet-pipei. The prelucts of coa 
bustion, in this case, carisonic acid and nitro n)irièreased one-third in voltage by the ehsan action, and again... expanded very. Inhach 
through the pipef, supplying heat to the lic 
uid gas in A, and partly through k-directly to 
the engine. The gas passing through finay. 

ged into the water of be. brought back, as indicated by dottid lines, into: the pipek. The pampg was put in operation o 
as soon as the boat started and has again in S 
creased the volume of the gases passing to the engiae by forming a large amount of stearaiya, 
the pipek, he gas which passes through pipe. 
fheats the liquefied gas in A to the requisite Iro degree, and the latter continuously passes in . 
deteratinate gaantity and at the desired press. 
aire into the chamberB, whereit supports con 
bastion, tuiting with the elements thereby 

w - 2 IS . pied to the engine. In this way the regaisite 
pressure and power are maintained throughout 
the run of the torpedo so that great speedcar. 
be secured. . . . . . . 

The chamber Bean be located at either &nd 28 of the cylinder A. When placed in front of 
the latter it will be in prostinity to the charge 
of explosive material carried in the bow of the torpedo; but the charge can readily be pro 
tected from the heat of the chamber, so that as 

from this 28ts. . . . . . 
While I prefer to use the combustion-cham 

ber as a part of the conduit by which the ao 
tor-fluid is conveyed from the reservoir A to A3C the engine, yet it may be desirable undersame 

  



254,021. 
the pipe e would discharge into the combus 
tion-chamber only the amount of gas needed 
to support combustion, while from the dome 
of the reservoir aseparate pipe, which might 
pass through the combustion-clhamber, if de 
sired, would lead the motor-gas directly from 
the reservoir to the engine. 
I have described what I believe to be on the 

whole the best form of apparatus now known 
to me for carrying my improvements into ef. 
fect. It is manifest, however, that the con 
struction and arrangement of the apparatus 
may be greatly varied without departure from 
myinvention. I do not therefore restrict my 
self to the details herein described and illus 
trated; but r 
-What I claim as of Iny,9yn invention is 1. The method of maitaining the combus 

tion of the fueleniployed to hit the lique 
fied gas used as a motofiid on submerged torpedoes, which consistsji, supplying the 
chamber containing the iguited combustible 
with gas drawn from a reservoir contain liquefied. gas-such as nit 
which is a supporter of combustion, substi 
tially as hereinbeforesötfortli , , , 2. The iniproseiiefit in the art of producing a motor-fluid for submerged torpedoes 
purposes, which consists in conduct 
fiable gas-such as nitrois-oxide gassivli 
a supporter of combustion, oil its way to thee 

s 

o 

15 

as nitrotis oxide ga *2 S 

alie 39 v. - p. 

gine into aid througliga combustion-chamber; Sas s containi 

35 set forth. 

gai 

tially 
liffth. 

és and like 
2Wiichis 

gignited.caiboli or other fuel, sub 
stantially as and for the purposes herein before. 

3 

3. The method of:increasing the volume of 
'the motor-fluid by injecting water, or water 
and oil, into the gas atter, it is heated and be. fore it passes into the engine, substantially as 
and for the purposes hereinbefore set forth, 

4. The combination of a reservoir containing a liquefied, gas-such; as nitrous-oxide gas 
which is a supporter of combustion, a combus 
tion-chamber containing carbon or other suit 
able fuel, and pipes or contiections, substan 45 tially as described, whereby the products of 
combustion from the chamber are caused to 

'; heat the liquefied gas in the reservoir, and the 
gas from said reservoir is conducted both to 
the chamber to serve as a supporter of coin- 50 
bustion and to the engine to serve as a motor 
fluid, substantially as hereinbefore set forth. 

5. The method of obtaining a motor-fluid for 
driving the engines of submerged torpedoes 
and for similar purposes, consisting in acting 55 
upon ignited carbun or other fuel with a com 
pressed liquefiable combustion-supporting gas, 

, which finites with the combustible to form a 
highly-heated gaseous motor-fluid, substan. 

as and for the purposes hereinbefore set 6o 
In testimony whereof I have hereunto set 

my hand this 29th day of July, A.D. 1881. 
WILLBUR. F. JOHNSTON. 

Witnesses: 
E. A. DICK, 
N. C. LANE. 

  

  

  

  


