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- To all whom it may concern: v
Be it known that we, GRAYDON POORE and
WiLLiaM CAMPER STOREY, subjects of the
Queen of Great Britain and Ireland,residing,

5 respectively, at Queen Victoria Street,in the |

city of London, and Regent Street, in the
county of Middlesex, both in-the Kingdom of
Great Britain and Ireland, have invented Im-
provements in Submarine Vessels, (for which
10 we have obtained Letters Patent in England,
No. 4,227, dated March 21, 1887; in France,
- No. 188,279, dated January 23, 1888; in Ger-
many, No. 44,088, dated January 28, 1888; in
Austria-Hungary, No. 4,533, dated May 27,
15 1888; in Belgium, No. 80,364, dated January
24, 1888; in Spain, No. 7,865, dated June 7,
1888, and -in Italy, No. 218, dated Mareh 31,
1888, volume XLV,) of which the following is
a specification. ' :

This invention has for objects to enable a
snbmarine vessel, torpedo-mine, or the like,
hereinafter called a “submarine vessel,” to
antomatically maintain a horizontal position
or state of equilibrium when desired, whether
25 it be at rest or in motion, notwithstanding

displacement of weights within the vessel
such as would otherwise interfere with the
stability of the vessel,'to enable such a ves-
sel to be raised or lowered to any required
30 depth on an even keel, (or with its axis hori-
zontal,) and to enable it to automatically rise
on reaching a greater depth than it is desira-
ble she should maintain. , .
According to this invention we employ the
35 pressure of the water in which the vessel is
submerged, and which varies with the depth
of submersion, to act through suitable appa-
ratus for attaining the objects hereinbefore
mentioned.

In order that the nature of this invention
and the manner of performing it may be
clearly understood, we proceed to explain the
same by aid of the annexed sheet of illus-
trative drawings, in which—

Figure 1 shows in edntral longitudinal ver-
tical section parts of a submarine vessel em-
bodying features of this invention which are
applicable to a submarine vessel, a torpedo-
mine, or the like, hereinafter included in the
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expression “submarine vessel.” Fig. 2 is a 50
detail view showing apparatus for -discharg-
ing water from the vessel, as hereinafter de-.
seribed. _— )

For maintaining a submarine vessel, 1,in a
horizontal position or state of equilibrium, we 55
arrange at or near each end of the vessel a
chamber, 2, containing a piston, 3, or a plunger
or diaphragm one side of which is.in free com-
munication with the water in which the veéssel
is submerged. The pistons, plungers, or dia- 6o
phragms are connected with each other and
with valves 4 by any suitable means, mechan-
ical, eleetrical, orother. Inthe example illus-

‘trated each piston 3 is connected by a rod, 5, .
to one arm, 6; of a lever pivoted at 7, and 65
whose other arm, 8, is connected. by a chain, )
9, with the corresponding arm, 8, of the other-
lever, as' also with one arm, 10, of a double
bell-crank lever pivoted at 11. The two arms’

12 of this lever are connected each to the 7o
lever of one of the valves 4, as shown.

The arrangement, as will be seen, is such
that when one end of the vessel is submerged
lower than the other, owing to displacement -
of internal weights or other cause, the differ- 75
ence of water-pressure on the said pistons 5,
or on the plungers.or diaphragms, when such
are used in lieu of pistons, due to the differ-
ence in depth of their submersion, will auto-
matically operate one or other of the said pis- 8o
tons, plungers, or diaphragms. and the con- -
nected valves, and will cause fluid under
pressure (from a puinp, 13,) to pass toward
one or other end of the vessel and restore it
to ahorizontal position orstate of equilibrium. 85
The fluid under pressure may act as movable
ballast, and by its weight alter the trim of the
vessel; orit may operate pistons or other suit-
able méans arranged at opposite sides of the
vessel’s midship-section for-varying the dis-
placement of one or other end of the vessel,
as desired, or for altering the position of th
center of gravity of the vessel. .

According to the arrangement illustrated in
Fig. 1 of the drawings, the water under-press-
ure that flows past each valve is conveyed by
a pipe, 14, to apparatus, as follows, (of which -
there is one near sach end of the vessel.) A

9o
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-+ ver, 25, provided with an adjustable balance-

30
© . ' piston 23 is connected ‘to the valves 4
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cylinder of two diametérs has its part of
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-smaller diameter, 15, in communication with

the pipe 14, and its part of larger diameter,
16, in-communication by pipe 17 with the ex-
terior of the vessel. The cylinder contains a
smaller piston, 18, and a larger piston, 19,
these being connegted, by a rod; 20. The
valves 4 are three-way.cocks, each having a

~conneetion by a pipe, 21, with. a tank, 22, in

the vessel 1. _ , .
When water under pressure flows past one
of the valves 4 by one-of the pipes 14 to one
of the cylinders, the pistons of that cylinder
move outward and force out of the vessel wa-
ter from the larger part, 16, of such eylinder.

At the same time, the pressure behind the

smaller piston, 18, of the other cylinder being
reduced, the pressure of water external to the

vessel overcomes the resistance of the pistons:

in that cylinder, which accordingly recede and
admit water from without the vessel into the
larger part of such c¢ylinder, and vice versa.
To enable-the submarine vessel to be raised
or lowered on an even keel, and to be caused
to assume a given depth, we employ a piston,
plunger, or diaphragm that, is in free commu-
nication at one side with the external water.
In Fig. 1 a piston, 23, is shown. The other
side of this piston is -connected. by suitable
means—such as a.rod, 24—to a graduated le-

weight, 26, or with a spring, and also by other
means—such as a bar or link, 27—pivoted to
the said lever 25 to a valve or valves that con-
trols or control the passage of motive fluid to
apparatus for altering the speécific weight or
the total displacement of the vessel, as well
as the relative displacement of -its two end
portions or the locality of its center of
gravity. In the arrangemeént illustrated the

- through the double bell-crank lever 10 12,

45

hereinbefore mentioned. As a modification,
one arm of the bell-crank-lever 10 12 might
be connected to a weighted pendulum-rod or
equivalent, employed for determining the
horizontality of the vessel, instead of. being

_connectedto and operated by the pistons 3, the

. 50

" or by altering the tension of the spring,where -

55

other arm or arms of the said lever being con-
nected with the valves just mentioned. By
adjusting the weight on the graduated lever,

a spring is used, the vessel may be set. to fall
or rise to any desired depth. 'The bar or le-
ver may be caused at all times to remain in
the same position with reference to a horizon-

* tal or vertical plane, notwithstanding changes

60

- to the. apparatus hereinbefore mentioned to |
actuate the pistons thereof, for the purposes

65

in the position of the vessel or departure from
horizontality, by reason of its connection with
the weighted pendulum-rod, and will'in con-
sequence suitably distribute the motive fluid

mentioned. _ N

For the purpose of preventing descent of
the vessel beyond a safe depth, we employ a
piston or equivalent in free communieation

at one side with the external water, and con-

nected at its other side with an adjustable
counterbalanced lever or equivalent, and with

70

means such that when the vessel has reached

the lowest depth to which it may safely be
allowed to descend a volume of water or other
weight or ballast is suddenly released or the
displacement of the vessel increased, and the
vessel thus caused to rapidly rise to the sur-
face or to a safe depth," L ‘
Referring to Fig. 2 of the annexed draw-
ings, 28 is a cylinder in which is a piston, 29,

-whose rod 30 is connected to one arm, 31, of

the weighted lever of a valve, 32, which con-

75
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trols a pipe; 33, through which,when the valve -

opens, water under pressure may pass from a
steam-boiler to the exterior of the vessel. The
inner end of cylinder 28 is open to the atmos-
phere. Thus it will be understood that the
position of the piston-29 in its cylinder 28
will vary with the pressure of water behind

the piston, which-will depend upon the depth .
. of submersion of the vessel.

- What we claim is— . ‘
. L Ina submarine vessel, the combination
of pistons or their equivalent, subject on one

85

go

side to the pressure of the water in which the -

vessel is placed and -arranged to be capable
of moving under the differential action of the

water-pressure thereon, chambers.arranged’

95

at each side of the vessel’s midship-section to -

contain liquid, a fluid- pressure -generator
adapted to supply fluid under pressure, pipes
connecting ‘said  generator with said cham-
bers, and a valve or valves to control the pas-
sage of fluid under pressure from said gen-
erator to one of said chambers and the es-
cape of fluid from the other of said chambers,
said valve or valves being arranged to be op-

“erated by movement of said pistonsor equiva-
lent due to difference of pressure thereon, for

the purpose specified. .
2. In a submarine. vessel, the eombination
of pistons or their equivalent, subject on one

100:

105
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side to the pressure of water in which the ves-

sel is placed, and so connected and arranged

as to be operated by the difference in water-
pressure upon them, a fluid-pressure gener-
ator adapted to supply fluid under pressure,
chambers arranged at each side of the vessel’s
midship-section, and each in communication
at one end with a liquid-supply and at the
other end with said fluid-pressure generator,
pistons arranged -to travel in said chambers,
and a valve or valves adapted to control the
passage of fluid from said generator to each
of said chambers, and also the escape of such

 fluid therefrom, said valve or valves beingin

connection with said pistons or their equiva-

lent, -and arranged to

substantially as déscribed. _ .
3. In a submarine vessel, the combination

of a piston or equivalent, subjeet on one side
"to pressure of the external water, a loaded le-

ver connected at one end to said piston or
equivalent, a fluid-pressure generator adapted
to supply fluid under pressure, chambers ar-

be operated thereby,

11§
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ra.nged at each side. of thq”vessel’s mldshlp-'

- section to contain liquid and in communica-
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tion with said generator, and a valve or valves
to control the passage.of fluid under pressure
from said generator to said chambers, and the

escape of fluid therefrom, said valve or valves
being connected to said loaded lever, substan-

tially as described, for the purpose specified,:

4. Ina submarme vessel, the combination,
with pistons or their equivalent, connected to
move together and arranged at opposite sides
of the vessel’s midship-section and subject on
one-side to the pressure of the water in which
the vessel is placed, a loaded “lever, a piston
or equivalent, also subject on one side to the
pressure of the external water and connected
to one arm of said lever, a fluid-pressure gen-
erator, chambers arranged at oppesite sides
of the vessel’s midship-section to contain lig-
uid, and each in communication at one end
with said fluid-pressure generator, and at the
opposite end witha liquid-supply, and a valve
or valves adapted to control the passage of
fluid under pressure from said generator to
one of said chambers, and the escape of fluid
from the other of said chambers, said valve
or valves being connected with said loaded
lever and with the -connected pistons, sub-

- -stantially as described, for the > purpose speci-

fied. . : e

5. In a submarine vessel, the oombmauon'

of chambers 2, arranged at opposite sides of
the vessel’s midship-section and in free com-
munication at one end with the external wa-
ter, pistons 3, or their equivalent, adapted
to move in said chambers, a pump, 13, adapted
to supply fluid under pressure, pipes 14, in
communication with said pump and adapted
to conduct said fluid from one part of the ves-
sel to another; valves 4, adapted to control
the passage of said fluid through said pipes

. 14, and means for connecting said pistons 3

45
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- valves 4, connected with said double:bell-

. 6o

65

with said valves 4, substantially asherein de-
scribed, for the purpose set forth.

6. In a submarine vessel, the combination
of chambers 2, each in communiecation at one
end with the external water, pistons 3, or
equivalent, arranged to move in said cham-
bers, levers 68, and. chain 9, or equivalent,
connecting said pistons, a double bell-crank
lever, 10 12, pivoted at 11 and connected with
said chain 9, a pump, 13, adapted to -supply
fluid under pressure, pipes14,in:¢ommunica-
tion with the delivery side of said pump and
capable of conducting said fluid from one
part: of said vessel to another, a tank; 22, con-
taining fluid and placed in' communication
with the suction side of -said pump, and

crank lever 10 12 and adapted to controlthe
passage of fluid through said pipes 14, allsub-
stantially as herein described.

7. In a submarine vessel, the combluatlon
of chambers 2, each in free eommunlcatlon at
one end with the external water, pistons 3, or
equivalent, arranged to move in said cham-
bers, a pump, 13, adapted to supply fluid un-

der pressure; pipes 14, in communication at
one end with said pump, valves 4, adapted to
countrol the passage of said fluid through said 7o
pipes 14, means for connecting.said pistons™
with sald valves 4, cylinders 15 16, located at
each gide of the vessel's midship—section, and .
each in ecommunication at one end with one

_of said pipes 14, and at the other end with the 75

external Wa‘oer, connected pistons 18 19,
adapted to move in said’ cy]inders -15 and 16 _
respectively, a tank, 22, in . eommunleatlon
with the exhaust sideof said pump, and pipes
21, adapted to place said pipes 14 in commu- 8o
nication with said tank,substantially ashere-
in described, for the purposes.set forth.

8. In a submarine vessel, the combination
of chambers 2, each in free communication at
one end with the external water, pistons 3, or 85

equivalent, arranged to move in said cham-

bers, a pump, 13, ada,pted to supply fluid un-
der pressure, pipes 14, in communication at
one end with said pump, valves 4, adapted to -
control the passage of said fluid through said go
pipes, a double bell-crank lever, 10 12, pivoted

at 11 and connected with said pistons 3 and
with said valves 4, a piston, 23, acted upon by
pressure of external water, a lever, 25, con-
nected to said piston 23, and provided w1th an 95
adjustable balanee—welght 26, or a spring, a

link, 27, whereby said double bell-crank lever

10 12718 ETl‘Spended 10 said lever 25, eylinders
15 and 16, located at each side of the vessel’s
midship-section, and each in communication 100
at one end with one of said pipes 14, and at
the other end with the external water, con-
nected pistons 18 19, adapted to move in said
cylinders 15 and 16, respectively, a tank, 22,
in communication with the suction side of 105
said pump, and pipes 21, adapted to place
said pipes 14 in eommumnatlon with said
tanks, substantially as herein described, for
the purposes set forth.

9. In a submarine vestel, a cylinder, 28, in 110
free communication at one end with the wa-
ter in which said vessel is pla®ded;a piston; 29, -
or equivalent, arranged to move in said cyl-
inder, a loaded lever, one arm, 31, of which
is in connection with said piston, or equiva- 115
lent, a vessel contammg liquid under press-
ure, a pipe, 33, in communication with said
vessel containing liquid under pressure and

-with the water external to said submarine

vessel, and a valve; 32, connected to said lever 120
and arranged to control the passage of liquid
under pressure through said pipe 33, substan-
tially as herein deseribed, for the purpose set
forth.

10. In a submarme vessel, the combination 1zc
of chambers 2, each in free commumcatlon at
one end with the external water, pistons 3, or
equivalent, arranged to move in said cham-
bers, a pump, 13, adapted to supply fluid un-
der pressure, pipes 14, each in communication 130
at one end . with said pump, a double bell-
crank lever, 10 12, pivoted at 11, means for
connecting said pistons 3 with said bell-erank
lever, valves 4, connected with said double
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passage of fluid through said pipes 14, a pis-
_“ton, 23, acted upon by pressure of external

water, a lever, 25, connected to said piston 23,

5 and provided with an adjustable weight, 26,
‘or a spring, a link, 27, whereby said double
bell-crank lever 10 12 is suspended to said
lever 25, cylinders 15 and 16, located at each
side of the vessel’s midship-section, and each
in communiecation at one end with one of
said pipes 14, and at the other end with the
“ external water, connected pistons 1819, adapt-

ed to move in said cylinders 15 and 16, re-

spectively, a tank, 22, in communication with

I0

15 the suction side of said pump, and pipes 21, |.

adapted toplace said pipes 14 in communica~
tion with said tanks, a cylinder, 28, in free

. communication at one end with the water in

" which said vessel is placed, a piston, 29, or
“20 ‘equivalent, arranged to move in said cylin-

bell-crank lever and arranged to control the:

der, a Toaded lever, one arm, 31, of which is

“in conneetion with said piston,or equivalent,

a vessel containing liquid under pressure; a

pipe, 33, in ‘communication with said vessel .~ - - .
containing liquid under pressure and with the 25

water external to said submarine vessel; and

| a valve; 32, connected to. said lever and. ar-

ranged to control the passage of liquid under® - -+
pressure through said pipe 33, substantially = - -
as herein desecribed, for the purpose set forth. 3o
In testimony whereof we have signed our -
names to this specification in the presence of "
two subscribing witnesses.. : : '
GRAYDON POORE. . .
.~ WILLIAM CAMPER STOREY. -
Witnesses: - o ip
" W. Cross, -
F. J. BROUGHAM,

"Both of 46 Lincolw’s Inn Fidds, _‘Lofmibn. .




