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in & suitable reservoir.
shown and described, i whole or in part,

UNITED OTATHES FATENT OFFICH,

i

- JOON L. LAY, OF BUFFALQ, NEW YORK.

IMPROVEMENT IN VALVES FOR TORPEDO-BOATS.

-Specification fonwing partof Tetters P

atent Mo, QREADG, dated Inly 1, 1879 ;- applieation filed

June b, 1879,

To-all achom it fmm/ CONCErtn: -
Be it known that I, JoEN L. LAY, of Buf.
falo, New ¥York, temporarily usulmﬂ at. 8t.

' I’btcrsburﬂ h, Russia, have invented cer rtainnow

and useful Impinvuueuts in Valves for-Tor-
pedo-Boats and other ’arposes, of wluch the
following is a Specitication.

My prmunt invention velates to cerfain im-
provements in the internal mechanism of sub-
marine torpedo-boats, of the class that are
guided and controlled by an operatoer outside
the boat through the medinm of electric wires
or cables, biit are propelled by ai engiiie on
board by means of condensed gas - st;ored
Suach VGSSEIS are

in two patents nmntcd to me in December,

1877, and in thre(, patents granted J'mncn‘.y
T ISTY, and inCothér pendiug

wpmlc(tu()n.\
in the l’atent. Office, to which reference is
made, to show the gencral coustruction of
such-a vessel as I debl““ll my pleseut improve-
ment to be applied t0..
The specific devices for'which I desire to se-

eure protection in the present application are
the valves and valve-connections, which ena-

ble we tg .use carbonic-acid gas, ammoniacal |

gas, condensed :air under high pressure, or
similar espansive gases, for the propulsion of
a gsubmarine vessel.

Itis well known that the rapid e)xpfumon
of gases under pressure hasa tendency to pro-
duce such a degree of cold (or absorption of

heat) as to congeal any moisture in its neigh- |.

borhood, and even to congeal the gas itself,
when it is compressed into hquid form. It is
in part to overcome this tendency to freez-
ing, and in part to reduce the high pressure
in the reservoirto such a degree as swill econo-

aize it, and.werk the engine only at a mod-

erate pressure, that I have devised the pres-
ent system of valves, which I wﬂl now pro-
ceed to describe, : -

The features Which T believe to be new with

me are hereinafter pomted out in the claims. -

Figure 1is a section of a portion of a tor-
pedo-boat; showing the arrangement of pipes
and Valves Detween the reservoir and the en-
gine. Fig. 2 is a longitudinal, and ¥ig.3 a

Cross, sectlon of a valve which may be used
ab A*®, Fig, 1. Figs.4 and 5 are snmlar 8eCs.

“or generator to

tions of a valve which may be at B**. Tig.
6 is the throttle-valve, as at ¢”. Fig.7is a
valve which I sometimes use at A** in lieu
ot the one shown in Fig. 2. Tig. 8is 2 water-
inlet valve, as at ¢*, Fig. 1. '
Similar letters in the dmwmgb indicate cor-

responding parts.

Iiis a gas-reserveir, in which gas is stored
under great pressure. A tube passesthrough

-this reservoir to conneet the wafer-tight com-

partments at each end thereof, and to permit

thie passage of wires, &c., for the transmission

of electric currents. It will be nnderstood that
sea-water has free passage through this tube
when once admitied to the compartment A%

The gas-pipe ¢ leads from the reservoir L :
toward the engine. When the stop-cock a*
is opened, as it will be befm'e’ starting the
boat, the gas passes tlrough @ to A%, .-'here
its l)l‘GbSlllb isreduced. It theu passes fhmugh
«! to B**, where the pressure is still further
reduced.  The gas then passes still further to-
ward the engine through pipe a®, past a safety-

ralve at of, to the throttle valve a', and on fo

_the engine F in due course.

‘\Vhen the throttle-valve is open to, permit
gas to-enter the engine, it also bas aceess to
the pipe % and by 1s pressure on the spring
a'' opens the valve &’ which permits the sea-

water to enter the vessel through pipe 12, to
restore the equilibriam which Would otherwise
be lost by the escape of spent gas from the
eugme.

1t may be remarked that the gas from the
engine is allowed to eseape through a suitable
mhaust -pipe, or is absorbed for reuse, accord-
ing to' the nature of the gas, and in manner
ﬂemnl»ed in my other specifications hereinbe-
fore réferred to, or in other suitable manner.

1 will now proceed to deseribe the eonstrue-
tion of valves I have found it necessary to
use in'crder to produce the best results witl:

w reservoir, engme, and cenunections.

The {vabe %, which I e¢all & “reduecing-
v'ﬂvﬂ 7and whm}_ I prefer to locate as shown
in theﬂnaorain, Fig. 1, is made as follows: &
represents the pipe leading from the reserveir
to the engines, A eylinder or
box, B!, contains an mterna} cylinder, ¥, and
spaces or passages §° exist bstween these cyi-

‘inders. 'The outer cylinder or box, b', is con-
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ab §, so fhat vo water ehn fo
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What T claim 18- 3ho 3.
1. The combination, with & reservoir aud £l bh ) ;.
engine of a earbonic-acid, or ammoniacal gas of lg
motor, of a series of pressare-reducing vaives, ng
50 that the expausion of gas in the sup gy ) T, OF
piposis effected gradually to prevens frcozing, e engine,.sud f( T © a*h tz, Hlog
‘ -mbbmn‘rml 7 a8 deseribed. droitting he hoat, all

2. The reﬂucnwwfm'e described, cousisting
assentially, of an external and an mfexna‘ "y“
inder, haviug pasmoeb bet"m:en ‘wcm, and &
piston woikmg within the infernal cyiinder,
whichi piston closes the fon‘smﬂmg valve ny
bacic-pressurs, substantially ag shown. ,

3. The combination, in & reducing-valve, of Witnessea:

vegoing as
ence of bwo

JOHN L. LAY.

an external and an internal ey linder, having | (3zmorer L. Haigur,
passages between the bwo, a biston Werkmo" v H. D. Winsozn,



