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- To _au whm_};,«ii&)};t(’{,y concerw: DR | mote and sustain 1‘11‘01)-@1‘--GO’IHbHSt-iOH during
" Beitknown that I, WiLLBUR 1. JOUNSTON, the entire run of the torpedo, even should it
. of Clifton, Staten Island, in the State of New | be necessary for 1t to return to the starting-
~ . .York, have invented certain new and uséful | point, the full propelling power being keptup

' during the whole ran. *

B 5 Tmprovementsin theMethod of and Apparatus 6

7 for Propelling Torpedoes, and for other Pur- |
- poses, of which the following is a specifica-
o gen. R
- It is my objeet in'these improvements.toim-
1o

750 Talrenheit gives a pressure of about ono

The gas which Iin practice use is nitrous-

oxide gas, which at 320 Fahrenheit liquefies

at pressure of fifty atmospheres, and at about

6o

‘part to the fluid used as a motor for sub- | thousand pounds to the square ineh, It 18
- merged torpedoes, which asually is a liquefi- | most effective as a supporter of combustion,
- _able gas, compressed to the extent of liquefac- | and when liquefied has Lut little bulk. It'is
.- tion, the heat needed to maintain it at such & also admirably adapted to serve as & motor-
- temperature as will cause it to exert the best | fluid, sothat I ean use it for a twofold pur- .
1y effect as a motor-finid. . The difficulty in this | pose—viz., both.to drive the propelling-engine 65

7 Kind of apparatus, which when in use is SuD-
- merged wholly, or alviost wholly, 18 to farnish .y
.~ ‘the heat.toenablethe gastoexpandsn fficiently |
" tomaintain the proper piessure. “Insome cases
. 30 it has been proposed to employ as the heating:
g¢ . agent a combastible; but. as the chamber in
2"~ which fhe combustible is contained is necessa-
o rily closed tight in some way against the en-
- .trance of water,itis difficnlt to obtain the

requisite supply of oxygen to maintain com-
" pustion. Compressed air has been suggested
in this eonnection as a supporter of combus-
tion, but it is impraecticable to store enough
~of this within the limits of the torpedo to suf-
fice for thepurpose. Ithas also been suggested
-~ ‘to obtain the

" the fluid- containing veceptacle, and other
" means for the same purpese -have also been

of them, however, being open
" 77" to objection, either because they fail to supply
. ° the requisite beat or require too complicated,

" bulky, and expensive machinery or apparatus.
7~ 1have deviged a method of obtaining and
L as . .
~ -tirely simple and eftective. It consists in sup-
. -porting eombustion in the combustion-cham- |

~ " ber of theapparatus by means of aliguefiable

' combustion-supporting gas, compressed to the

maintaining the requisite heat which is-en-

. 45 extent of liquefaction in a suitable receiver,
~ - and discharged in gaseous form therefrom un-
-+« der pressurc into the combustion-chamber, so.
oy as tohave contact with the ignited combusti- -
-7 ble therein. _ :
~ go in small compass all' the gas needed to pro-

In thisway Iam enabled to store

7 tod heat by means of the absorption |
. ‘of ammonia by a body of water surrounding

dait whieh is conducted around or through the

‘the liquefied gas, and from the combustion-

and to support combustion in the heating-ap-

paratus. S
The preferréd form of apparatus whichIem-

ploy in-earrying out my invention consists of

a combustion-chamber containing carbon or 7o

other combustible matter dand a vessel contain-

ing liquefied nitrous-oxide gas, which cominuni-

cates with said combustion-chamber 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, soas tohave 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 8o
part carried off through & suitable pipeorcon- -

75

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-
ure. I R :

In using the nitrous-oxide gas; botn asmotor- . -
fluid and as a supporter of combustion, I em-
ploya portion onlyof the evolved gases to heat

o
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. Ly L |
" The nature of my improvements can, how-
ever, best be explained and understood by ref-

erence to thie accompanying drawing, which

representsindiagrammatic sectionalsideeleva-

{ .- - | . .
tion an apparatns embodying the several fea- 100




~ BEST AVAILABLE COPY

s O zsaesn

tures of my invention, The dotted ‘linesa;
the apparatus indicat
suell of the torpedo. T

- '§ other parts which o to make up the torpedo.

 The apparatus represented in the.

18 one embracing such parts as are needed

when the nitrous-oxide gas is used both ag mo--

_ tor-flvid and.to support combustion, _
10 ~-A is the closed vessel Or receptacie, made

‘tsually of steel or wronght.iron, which eon-
tains the liquefied nitrous-oxide gas, the level of -
‘the liquid being indicated by-the dotted line 7.

B isthe combustion-chamber containing the

15-fuel, whiely asually jg some form oigarbﬂﬂf‘
ens

‘preferably charcoal. '‘Owing tothe intenselieat

‘tected in some way.. {provide it for this pur-

- pose-with/a -Pe_fi‘.&ﬁtbyy lining or with a water-

- 20 jacket, or with hoth!

erveir A leads s suiall‘pipe, ¢, inte the com-
bustion.chamber, . - S

2§ aétion ._

-duced ' at: the point whére
chest, €, contain Y
belanced, which-controls th

" heated ahell of the chamber. _
- chest may be surrounded by a bath of mercury,

which will still farther
chamber,

ing vere;
when. the Garbon iB
. When the earbon is
40-or'eap the opening should be

to be ignitéd by hasd,

~ Staffing-box, through which passes the actuat: |
1ng-rod, action being jn this case Simultansous |
- with the openin g -movement of thig valy e in

valve-chest 4,

1 [ ]
'

- 45. From thelower pariof theeo

’

. Suificient guantity to farnish the am

5o heatneeded toovaporatethe liquefiod gas. By
1Bcreasing” the number of Pipes any desired
Pressnre can

or it

“lines; _ i Yine
i:)ack into the main discharge-pipe f, (an-

lead

engine,) which leads the motor-fluid from the

~ Pass outside of the boat or shell of the torpedo |
int the water, so that the gases passing.

» I6 . through it may ba cooled down
935

enough to pre.

4] round ;-
’ the external .case or
ave not deemed it nec-
essary to represent the en gine and the varions

: !

At g, Lliave indicated a small pamp, which”

| i3 to be:actuated from the propeller-shaft o

main shaft of the engine, and serves to'inject

drawing

In order to . guard: againgt any injurions or |
clogging aétion .due to the cold usually Pro-
. , the gas expands, I
.plaeo directly.on top of the chambper B g valve.-

| %e
gather heat from the.| p
Ohamber B js provided with an opening, ¢ | uid gas'in A, and partly through b directly to
through which the fuel is ignited, said open /|
being covered by a serew-cap, a8 shown,

ignited by friction jrimer
covered by &

| the pipe A, The g hig _
.| fheats the liquefied gas in A to the reguisite- rzo
| pbustion cham- | 5
o ber oz box leadsa pipe, f, which pdsges throngh | 1
- .. the lower part of the 828 cyliider or reservoir | are into the chamber B, wh
- Ajand thirvough the pipe.paaa;s%e;s-_-hea‘ted._gaﬁa:izj_n-'f;bﬂ%ioym_"mi-tmg with
{ evolved to form a .motor-finid, which
 Dlied to the engine, _ _
| pressure and powerare maintained throughous

| the run. of the.torpedo, 30 that great speed can

amount of

o an be maintzined in the gylinder A,
- The pipe Jy after passing. through the gas-gyl- | b
~inder, can extend .to the outside of the torpedo | |
55 and open into the water, as indicated in fall | of the cylinder A, "W
| ' may, as indieated in dotted lines, |

RS ne | tected from the heat of the chamber, 5o that »
6o chamber B to the propelling-engine, In the

- | there will be no danger of explosion from this
. lattér case it should preferably, in returning, - SR S .

i ber'as a

vent them from burning the packing of the en- |

water and oil in-properquantity intgthe motor yo

AZas-pipe 'Zi-a By this medns Ej net pﬁly cool the
‘gas enough to prevent it from burning the
parts of the engine, but I'lubricate'the en ging,

and at the same time increase the power hy'the -

| addition of the steam into Which the injected yg

-water'is converted, .. . | o

- Af j,in chamber B, i8 2 seroen: designed to. . -
prevent charcoal from being blowh by the.gas . -
into'the pipe . T P N
_Assuming the cylinder A and'ehdambar B i 8o
be properly charged, the mode of operation ig:

serves to prevent all leakage when the Loatis.

arcoa; . |-as follows: A vaiveorcock,.¢'.on pipe ¢, whiok
generated:-in this -eyamber,-_i§,‘ahofgli1? e pro:- , kage @ ._

id |:hob.in use, is first opsned, "The boat is thon .
1 brought: into position,

and et the word of eswm. 85

' ar DAt Of tha Tianafian oo .- | mandthe valve at d isopened and at the same. |
' - Hrom the uppér pait of the liquefied-gus res- |

‘fimes, friotion-primer i3 ignited at o, preferably. .
by theé same irechanical device that épens the-

valve at.d. T find it best-fo let the friction-.
primer ignite a slow-ipatch ‘of cotton or cobton
cloth saturated with acetats of lead and dried.
The fire started 2t ‘e extends. over the whole

ve- | seccion of thecarbon where thic gas enters, and’

containing & slide:valve,” preferably |

, 108 bpening into the |
30 chamber and receives lieat from ‘the highly-. |

| -1f desired,.this

-a8 1t cohsumes burns everything hefore if; to

ward the outlet-pipe k. The producis of Go¥a- o
bustion, {in this case carboric acid and nigro- . -
n,)ingreased one-thirdin volume by theehem- -~ ¥
L aotion, and. dgain. expdnded very. moch |
ore by the high tempernture, pass portly

through the pipe.f, supplying heat to the tig.

. *

S

By !

I00 .

the'engine. ‘The gas passing through' f may

| either . ba. digcharged Into the  water or be

‘brought back, asindicated by dotted linea, into -

‘the pipe . “The pumpy wasput in operation rog
-28 soon as the boat started and has agein in-
creased the voltime.of the gases pagsi to the
engine by forming a large amount of steamin
a8 which pasges through pipe.

degres, and the:latter. continncusly passes in'
determinate quantity and at the desired pregs:
‘whereit sapports eomm. -

the "elemerits thereby

_ iﬁ:%@@:-ﬂis .
In this way the regnisite ~ .

8 8ecoréd, - G e e

 The ehamber B ean be locatad at éither onnd 126 |
nen placed im fromf of -

mity to the charge -

the latter it will be in proxgi

leaa | of explosive material carried in the bowof the
. 8wering to thesteam-pipe of an ordinary steam- |

torpedo; bub the charge ¢an readily be pro-
£38
‘causoe, I | o
While I prefer to use the combustion-cham.. = =
| part of the eonduit by which the mo. =~

tor-tluid is conveyed from the reservoir A t6 13¢ = -

| the engine, yet it may be desirable undersame
o | | . ' | iﬁ,‘-.'{ ‘:_;':-.11 o . K




R
- feet. It is manifest, however, thiat the con-.
. struction and arrangement of the apparatus

. may be greatly varied without departure from '
© myinvention. I do not therefore restrict my-

15 self to the details herein described and illns-
o o trated: but - ) | |

.+ 1. The method of maint
<. tion of the fuel:emiploy

20 _
. torpedoes, whieh consisfsii, 12 the

- chamber containing " the ignifed combustible

- .ametor-flui | il
. purposes, which consistsin conducting’a'ligne-
3o fiable gas—sunch asTifrous-oxide gas==whichiis |

- . asupporter of combiistion, oivits wa y fo'the en:

. .gineinto aid througlija:combustion-chimbar|
o *-5’-.contﬂ_i_nin‘“g'_."ignitdd‘i;ciff*ﬁﬁli‘ or other fuel, snb-

o0 stantially as and for the purposes lie_reinbefbre'_l-.

- s sebforth,

the pipe e would discharge into the combus-
tion-chamber only the amount. of gas needed"
‘1o support combustion, while from the dome
‘of the reservoir a,separate pipe, which might
5 pas8 through the combustion-chamber, if de- |
.. 8ired, would lead tbe motor-gas directly. from
. thereservoir to the engine. - -

. I bave described what:I believe to beon the |
- whole the best form of apparatus now known
‘to'me for earrying my improvéinents into ef.

- ..;._'..h = 1._' L]
L] ' " -\‘ t-l-.tl
=% r

by
L] she=
HEA

3. The method ‘of:increasing the volume of
‘the_motor-fluid by injecting water, or water
and oil, into the,gas atteériit: is heated and be-
fore it passes into the engine, substantially as
and for the purposes hereinbefore set.forth. 40

4. Thecombination of a'reservojr containing
& liquefied, gas—such: as nitrous-oxide gas—
‘which is a supporter of combusti on, a:combus-
tion-chamber ’containit’i'g",jt::arbnn or -other suit-

L]

able-fuel, and pipes or contiections, substan- 45

. . ' o

-What I claim as of my, own invention is—
ifaining the combus-

_ _Tuel-eniployedito’ heat the”lique-.
fied gas used as a motor:did on submérged

)

8?1, supplying the

PR L T -

R - with gas drawn from @ lfQSEEE'g_ii‘.:QOlltHi"["l'._i;l}:gﬂ- a
. hiquefied- gas—siich- as nitrofis. oxide ‘gas
RS tial_lj"_;ﬁ.@':eh’ereinbgfo'm;-s(““gbffo'rth._zm- ey

1

whicli.is a supporter of-combustion, substan: |

P
Aty

- 2. The iniproyeiniéiit in the art'of produdin g
d for submerged torpedoesand like’

+

mgl

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 com- ga
bustion and to the engine to serve as a motor-
fluid, substantially as hereinbefore set forth.
0. The method of obtaining a motor-flnid for ™
driving the engines -of saubmerged torpedoes
‘and for similar purposes, consisting in acting sg
upon ignited carbon or other fuel with a com-
pressed liguefiable combustion-su pporting gas;
.Which unites with the combustible to form a
highly-heated gaseous motor-fluid, snbstan-
tially as and for the purposes hereinbefore set 6o
»forth. ‘ - | R .

~ In testimony whereof I;llai’e"]lt‘_l‘eu;lto_ set
“my hand this 20tl day-of July, A. D. 1881.

WILLBUR F. JOHNSTON.
Witnesses: | '

E. A. Dick,
'N. C. LANE,
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