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To all whom it may concerie:
" Be it known that I, WiLLBUR . JOUINSTON,
of Clifton, Staten Island, in the State of New
~York, have invented certain new and uséful
& Tmprovementsin theMethiod of and Apparatus

" {for. Propelling "Porpedoes, and for other Pur- |

poses, of which the following is n specifica-
‘tion. : ‘ ’ :
-1t is my objeet in these improvements.toim-
" to part to the tluid 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 sueli @
temperaturoe as will cause it to exert the best
i3 effect as a motor-fluid. - The difficulty in this
kind of apparatus, which when in use is sub-

“merged wholly, or alniost wholly, is to farnish

the heat.toenablethe gastoexpandsufiiciently
tomaintain the proper pressure. 'In some cases

30 it has been proposed to employ as the heating:

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 maiatain com-
‘bustion. Compressed air has been suggested
‘in this éonnection as a supporter of combus-
tion, but it is impracticable to store enough

- of this within the limits of the torpedo to suf-
so fice for the purpose. Tthas also been suggested
to obtain the heat by means of the absorption

of ammonia by a body of water surrounding
“the fluid - containing rveeeptacle, and other

" means for the same purpese -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-

40 maintaining the requisite heat which is- en-
‘tirely simple and effective. It consistsin sup-

. ~porting eombustion in the combustion-cham-

ber of theapparatus by means of aliquefiable
combustion-supporting gas, compressed to the

45 extent of liquefaction in a suitable receiver,
and discharged in gaseous form therefrom un-
-, der pressurc into the combustion-chamber, so
'+ 'as to have contact with the ignited combusti-
“ ble therein., In thisway Iam enabled to store
%o in small compass all' the gas needed to pro-

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 ran.* . :

The gas which I in practice use is nitrous-

‘oxide gas, which at 32° Fahrenheit liquefies

at pressure of fifty atmospheres, and at about

_75° T"alirenheit gives a pressure of about ono
“fhousand pounds to the square inch. It is

most effective as a sapporter of combustion,
and when liquefied has Lut little bulk. It'is
also admirably adapted to serve as a motor-
flgid, 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. » ' e

The preferred form of apparatus whichIem-
ploy in-carrying out my invention consists of
a combastion-chamber containing earbon or
other combustible matter gnd a vessel contain-
ing liquefied nitrous-oxide gas, which communi-
cates with said combustion-chamber by means
ofavalveorcock controlled pipe,through which
the gas in determinate quantity is:permitted
at the proper time to pass from the recepta-
cle into the chamber, soas tohave contactwith
the ignited carbon or other combustible mat-
ter therein, the highly-heated gases evolved in
the combastion-chamber being in whole or in
part carried off througl & suitable pipeor con-
duit whieh 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 theproper press-
ure. . :
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In using the nitrous-oxide gas; botnas mo,t-or-, .
fluid and as a sapporter of combustion, I em--
ploya portion only of the evolved gases to heat

-the liquefied gas, and from the combustion-

chamber I conduct directly to the engine the

“main portion of the gases therein evolved, to

which may also be added that portion which
lias been first used to Leat the liquefied gas in
the reservoir. o L '
The nature of my improvements can, how-
ever, best be explained and understood by ref-
erence to tlie accompanying drawing, which

representsindiagrammaticsectionalsideeléva-

| tion an apparatns embodying the several fea-
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tultesofmyinvehﬁi(')ﬁ;.Thedotted‘liues around ;- At g‘,I.lxj«a‘vefiudit:atgd»,a,'smiau'pnm‘p, whieh”
the ,apparatus indigat /the  external .case dr | is to be: actuated from the propeller-ghaft of
shell of the torpedo.. Thave not deemed it nec- | main shaft of the engine, and serves o inject
esgary to represent the engine and the varions - water and oil in~px_~operqﬂanvtity;intd-the wotor \jo
+ 5 other parts whichigo to make up the torpedo. /gas-pipe k. By this means I net only cool the -
. The apparatus represented in the. drawing { gas enough to prevent it- from burning . the
is one embracing such parts as are needed | parts of the‘engine, but I lubricate the engifis,
when the nitrous-oxide gas is used both as'mo-{ and at the same time increase the power by'the -
“tor-fluid gnd.to support combustion, - addition of the steam infe which' the injécted: ys
10 “-A’is the closed;y:essel_,0rf‘,re‘ceptaeié, wade | water'is' converted, . . o, -
-tusually of steel or wronght-iron, which eon- | . Ag Jyin chamber B, is.a sereen designed to. - -
tains the liquefied nitrous:ozide gas, the level of prevent charcoal from being blown by e gas
“fhe liquid being'indiéatedfby-'the‘dotted.lin_'e i, | into the pipe he Lo
. B'is the combustion-chamber containing the Assuming the cylinder A and'eligmbor, 310 8o
t5-fael, whiely usually ig some form of g rbon,’| be properly- charged, the modé of operation ig- * -
“preferably charcoal. 'Qwing to'the inty s’»,e/i;‘eatt .as follows: A valveorcock,.¢’,.0n pipe ¢, which:
generated-in this chamber,;_i;t,'shofglaj e pro: 8erves to prevent all leakage when the boatis
“tected’in some way.. I Provide it f6r.this pur--| ot in use, iy first opéned, 'The boat is then . -
* ‘pose with.a _pe_fragsboyy lining or.with a whter- | bronght into position, and at the word of eowm. 85
20 jacket, or with both!” = o . . .| mandthe valve at @ ig opened and at the same”
-~ From the uppér pait of.the liquefied-gus res- times, frietion-primer isignitedat ¢, preferably.
ervoir A leads a smallpipe, ¢, into the .com- | by the s4me inechanic

al device that spens the"
bustion-chamber, . - = . o _{valve abd. I find it Less—fo let the friction-. .
In order to.guard: agalugt any injutions of | primér ignite a slow-ipatch of cobton or cotton oo

25 clogging aétion due to the cold usually pro- | cloth saturated with acetate of lead and dried, ~

duced at: the point whére the gas expands, I'| The fire Started. at ‘¢ ‘extends. over the whele
-plaee directly on topof the champer B a valve- | section of thecarbon where the gas enters, snd
chest, d, containing a/slide:valve, preferably | as it cohgnmes burns everything tiefore it to-
balanced, which-controls the opening into the | ward the outlet-pipe . -The preducts of som- g
3¢ chamber and receives lieat from ‘the bhighiy-. bustion, {in"this ease ecarlonic acid and nigpo-
heated ghell of the chamber,” 'If desired,-this | gen;) ineréased one-third in volume bythechsm- :
chest may be surronnded by a bath.of mercury, | ic 'l/j/getion; and. siga.‘in_.,_expandgd‘:very.. mach
which wiil still: farther gather heat from the. Jhore by the high temperature, pass. parbly .
. chamber, o - " ° ° Vthrough the pipe.f, supplying heat to the fig- 100
35 _Ohamber B js provided with an opening, ¢ | uid ga8'in A, snd partly through A dirsctly to '
" through ysrhi}z%?th'e fuel is ignited, said open - the'ongine. “The gas passing through 7 may
v

ing being covéred by a Screw-cap, as Showm, 'Qithe_r‘!be.'discharged:_i.ntoith;e -wnter or be.

when. the carbon ‘is to be. ignited by -hadd. (‘bronght back, asindicated by dotted lines; into -
. When the carbon is ignited by friction primer | the pipa k. Thepnmpﬂ'vv%pub‘in"dpemtion, 165
4o-or'¢ap the opening shounld be covered by a | as soon as the boat started and has agein in- -
-stuffing-box, through which basses the actuat: | creased the voltime.of the gases passing to the-
ing-rod, action being in this cage simultansous engine by forming a large ‘amount of steaim in
with' the opening movement of the valvein | the pipeh. The &as which passes through pipe:
valvechest d. . = - .. fheats the Tiquefied gag in A to thie requisite- r1o
- 45. From thelower pariof the combustion cham- ‘degres, and the latter. continucusly pasees in -
ber ot boxleads apipe, f, which pgsses through | determinate quantity and at the desired press:

- . the lower part of the g8 Cylifideror reservoir:  are into the chamber B, where it supporis ¢oim- .
- A&, and $hrough the pipe passes heated gas in" bustion, nniting with the ‘elements - thereby ks
. Stficient quantity to furnish the amount of ‘evolved.te form" a_motor-finid, which s gup. . HE
50. heat needed te-evaporate the liquefied gas. By { plied to the engine, In this way the reguisite -~
increasing the number of ‘pipes any desired ‘pressure a_nd-'pOWerare-mai‘nmiged_tbroughw‘s'
pressure’can be maintzined in the oylinder A, | the ran of the. torpedo, so that great Bpeed cani

e

The pipe Jy after passing. through the gas-cyl- | be gecarad, - , e S
‘inder, ean extend to the outside of the torpede | The ehamber B can be leonted at eitherond 120

55 and open into the water, as indicated in full | of the eylindeér A, ' When “placed in front of
- 'lines; or it may, as indicated in dotted lines, | the latter it will be in progimity to the charge -

lead ‘fvack into the miaip discharge-pipe 7, (an- | of axplosive material carried in the bow'of the
. Swering o thesteam-pipeof an ordinary stezm- | torpedo; but the charge ¢an readily be pro-
.7 engine,) which leads the motor-fluid from the | tected from the ‘heat of the chamber, so that 13§
6o chamber B to the propelling-engine. Ia the | there will be no danger of explesion from this -
. lattér ease it should .preferably, in returning, | cause. : ’ e
pass outside of the hoat or shell of the torpedo While I prefer to use the combustion-cham.- :
-into the water, so that the gases passing | ber'as a part of the conduit by which the me. =~ '
A .. through it may ba cocled down enough to pre- | tor-fluid ig conveyed from: the reservoir A t0 13¢ -
+ 65 vent them from burnin g the packing of the en- { the engine, yet it may be desirable nndersams
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the pipe e would discharge into the combus-

tion-chamber only the amonnt.of gas needed”

. to support combustion, while from the dome

~of the reservoir a,separate-pipe, which might

5 pass through the combustion-chamber, if de-
- sired, would lead tbe 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 improveinents into ef-
fect. It is manifest, however, that thé con-
struction and arrangement of the apparatus
may be greatly
my invention. I do not therefore restrict my-
self to the details herein deseribed and illus-
trated; Lut e I
-What I claim as of my; own invention is—

1. The method of manitaining the ¢ombus-

9

1o

‘15

tion of the fuel eniployed’to’ heat the'lique-

- 20 fled gas used as a motor‘faid on submérged
torpedoes, which cousi"sfs_‘.l‘iffi",isnpplyigg_ -the
* chamber containing” the ignifed coinbustible
with gas drawn from 3 reser in

liguefied- gris—silch- as nitrofis; oxide ‘gas
whiclisis a supporter. of-combustion, substa
tially as heréinbefore sét: forthi 5

:2..The Improyemeit in the art’of prod
0L pro

a motor-fluid for submerged torpedoes’an:
purposes, which consists )
fiable gas—sunch asTi

a supporter of combistion, ofits way 6

w25
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liée

gine into aid througlija; combustion-chambar; ‘

containing ignited’;citbon or other fuel, sub-

‘ stantially as and for the
" 35 set forth.

varied without departure from |:heat the liquefied

Tvoir containing a:

purposes liercinbefore |

3. The method ‘of:incredsing the volume of

ithe motor-fluid by injecting water, or water

and oil, into thé.gas alteériit is heated and be-

fore it passes jnto the engivd,snbstantially ag

and for the purposes hereinbefore set.forth,
4. Thecombination of a'reservoir confaining

& liquefied. gas—such:as nitrous-oxide gas—

40

‘which is a’'supporter of combustion, a:combus-

tion-chamber containing carbon or other suit-

able fuel, and pipes or contiections, substan:.
tially as described, whereby the products: of

combustion from the chamber are caused to
gas in the reservoir, andithe
gas from said- reservoir is condacted both:to’
the chamber to serve as a supporter of com-

bustion and to the engine to serve as a motor-

45
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«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
upon ignited earbon or other fuel with a com.
pressed lignefiable combustion-supportin ggnsy

.which winites with the combustible to form a

highly-heated gaseous motor-fluid, substan-

=] tially-as and for the purposes hereinbefore set

> - lifotth,
icingiit..
*[ my hand this 20th day-of July, A. D. 1881,

- Tih testimony whereof I.have ‘hereunto set

WILLBUR F. JOHNSTON,

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