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UNITED STATES

GRAYDON POORE AND WILLIAM CA‘\IPDR STOREY, OF LONDON COUNTY OF
MIDDLI‘SEY ENGLAND.

STEAM-GENERATOR FOR SUBMARINE VESSELS,

SPBCIPIOATION forming part of _Letters*; Patent No,. 432,555, dated July 22, 1890.

Application filed February 1, 1889, Serial No. 298,406,

(No model.)

To all whom it may Cconcern:

Be it known that we, GRAYDON POORE and
WILLIAM CAMPER STOREY, subjects of the
(Queen of Great Britain and Ireland, both re-

siding at Regent Street, in the county of Mid-

dlesex, United Kingdom of Great Britain and
Ireland, have invented Improvements in or
Pertaining to Vessels Constructed to Travel
Under Water, of which the following is a
specification.

The object of this invention is to p10V1de a
large store of energy for use when a vessel is

| submerged without having to subject the re-
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celver containing it to a high pressure, such |

as obtains when employing heated water in a

manner 1n which it has heretofore been pro-|

posed to employ it in the propulsion of sub-
marine vessels by means of steam-engines.
For this purpose, according to the present in-
vention, while the vessel is “afloat in the water

erate steam, and also to highly heat a 11qu1d
of any suitable kind having at atmospheric
pressure a boiling-point considerably higher
than that of water; and the apparatus is so
constructed that wh en the vesselissubmerged
and combustion of fuel in the furnace h:a,s
ceased heatstored in the liquid above referred
to can Dbe utilized to generate steam for the
propulsion of the vessel. |

From the foregoing description it will be
understood that a vebsel according to our in-
vention, 18 constructed with appamtus CcOm-
prising a chamber or chambers to contain wa-
ter and steam and a chamber or chambers to
contain some liquid having at atmospheric
pressure a boiling-point considerably higher
than that of water—ior example, glycerine or
a suitable oil—the relative arrangement be-
ing such that when the temperature of the oil

18 higher than that-of the water heat may be

communicated to the latter from the former.
The furnace may be of any suitable con-
struction and designed for the combustion of
eithersolid or hqmd fuel, the construction be-
ing such as to admit of ready extinction of
fire or flame and of submersion of the vessel.
According to one arrangement the liquid in
which hea,t 1s stored for transmission to the

5o water canbe causﬁdto circulate through tubes

under water.

| in the water-space; but it may be otherwise

caused to part with the heat to generate steain.
This steam may be used to propel the vessel
while submerged by any ordinary or suitable
means.

In the accompanying drawmg there is 1llas-
trated a suitable arrangement, according to

‘thisinvention, for providing a store of energy

for use in a submerged boat..
A is a steam-boiler of any ordinary or suit-
able description. It is designed to supply

steam to the engine through the pipe J when

the boat is moving at the surface of the wa-
ter. When the bo.;tt is about to be submerged,

the valve K is closed and communieation be- '

tween the boiler and theengine is cutoff. . At
the same time entry of the sea to the fire-box,

“and through the fire-box to the interior of the
“boat, is prevented by closing of the funnel-
valve A’

fuel of any suitable kind is employed to gen- |

W hen theboat 1S Submel ned steam to work

‘the engine is generated in the heater E by
‘the circulation therethrough of the heated
‘liquid contained in the vessel C.
'is heated previous to the submergence of the
' vessel by means of steam from the boiler A.
This steam is first superheated in_the coil B

This liquid

in the smoke-box, and is then made to circu-

i late through the 0011 D in the vessel C,and is

finally dlschm ged into the condenser or over-
board. In this way the liquid in the vessel C
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is raised to a high temperature and becomes

a reservolr of he.«lt which is available for gen-
erating steam. When it is required for 1:111s

purpose,itis circulated by the pump F through

the tubes of the vessel E, which contains wa-
ter, and the steam pmduced is conducted by
the pipe J to the engine, the valve L being
first opened.

There are many- 11q111ds and solutions which
are suitable for storing heat according to this
invention in a vessel construected to travel

tion of chloride ot lime in nlyceune are fa-
vorable examples.

What we claim is—

1. In apparatus for producing powel the
combination of a vessel containing 1_1quld the
‘boiling-point of which at atmospheric press-
ure - is considerably above that of water, a

go

Among these oil and a solu-
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heating deviee adapted to transmit heat to
satd liquid, and a fluid-pressure generator
external to but capable of being piaced in
communication with said vessel, so that said
liquid can circulate through and heat said
fluid-pressure generator, substantially in the
manner herein described, for the purpose sct
forth.

2. In a vessel constructed to travel under
water, the combination of a vessel containing
liquid the boiling-point of which at atmos-
pherie pressure is considerably above that of
water, a heating device, one part of which is
arranged to be heated by the waste heat of a
furnace, while another part is arranged to
transmit heat to said liquid, wherein said
heat is stored, and a fluid-pressure generator
external to but eapable of being placed in
communication with said vessel, so that said
liquid can circulate through and heat said
fluid-pressure generator, substantially as de-
scribed, for the purpose set forth.

3. In a vessel constructed to travel under
water, the combination of a vessel containing
liquid the boiling-point of which at atimos-
pherie pressure is considerably above that of
water, with a heating device and & super-
heater, through both of which there flows a
current of steam which first receives an acces-
sion of heat in the superheater, and which
then in passing through the heating device
imparts aportion of its heat to the said liquid,
and a fluid-pressure generator external to but
capable of being placed in communication
with said wvessel, substantially as herein de-

- seribed, for the purpose set forth.
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4, In a submarine vessel constructed to
travel under water, the combination of a ves-
seleontainingliquidthe boiling-point of which
at atmospheric pressure is considerably above
that of water, a heating-coil arranged within
but not in communication with the interior
of said vessel, a steam-generator in communi-
cation with said coil, and a fluid-pressure
generator external to but eapable of being
placed in communication with said vessel and

432,555

of being heated by said liquid, substantially
as herein described, for the purpose set forth.
5. In a vessel constructed to travel under

-water, thecombination of a fluid-pressure gen-

erator, a vessel containing liquid the boiling-
point of which at atmospheric pressure is con-
siderably above that of water, a superheater,
a heating device adapted to heat said liquid
and in communication with said superheater,
an auxiliary fiaid-pressure generator, and a
cireulating -pump adapted to circulate said
liquid from said vessel through said auxiliary
fluid - pressure generator, substantially as
herein deseribed, for the purpose set forth.

6. In a vessel constructed to travel under
water, the combination of a vessel containing
liquid the boiling-point of which at atmos-
pheric pressure is considerably above that of
water, with a heating device, a superheatoer
in the flue of the main boiler, an auxiliary
fluid-pressure generator for use when the ves-
sel is submerged, and a circulating-pumnp,
substantially as described, and for the pur-

pose specified.

7. In a vessel constructed to travel under
water, the combination of the steam-generator
A with funnel-valve A’, steam-pipe J, and
valve K, coil B, located within the smoke-box
of said generator, vessel C, to contain liguid
the boiling-point of whiech at atmospheric

| pressure 1s considerably above that of water,
“heating-coil D, located within said vessel C

and in communication with said superheat-
ing-coil B, an auxiliary steam-generator E,

pump F, and valve L, substantially as herein
“described, for the purposes set forth.

In testimony whereof we have signed our

‘names to this specification in the presence of

two subseribing witnesses.

GRAYDON POORE. -
WILLIAM CAMPER STOREY.

Witnesses:
W. CRross,
If. J. BROUGHAM, |
Loth of 46 Lancoln’s Inn Iields, London.
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