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UNITED STATES PATENT OFFICE.

FRANK TAYLOR CABLE, OF NEW SUFFOLK, AND LAWRENCE Y. SPEAR, OF
GREENPORT, NEW YORK, ASSIGNORS TO ELECTRIC BOAT COMPANY,
OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY.

TANK FOR LIQUID FUEL.

SPECIFICATION forming part of Letters Patent No. 751,609, dated February 9, 1904.
Application filed June 6, 1903, Serial No. 160,363, (No model.)

To all whom it may concerm:

Be it known that we, Fraxg TavyLor CABLE,
residing at New Suffolk, and LawrenceE Y.
SPEAR, residing at (Greenport, in the county
of Suffollk and State of New York, both citi-
zens of the United States, have jointly in-
vented certain new and useful Improvements
in Tanks for Liquid Fuel and the Like, of
which the following 1s a specification.

This invention relates to holders mainly for

ample—to be used on vessels for fuel for op-
erating internal-combustion engines and for

similar purposes; and the invention has for -

its object, in part, to provide any vessel, and
particularly a submergible or submarine boat,
with means for safely carrying and control-
ling the delivery of any hqmd to be utilized
or consumed which has a specific gravity dif-
ferent from that of water, in part to provide
means for automatically compensating with
water the weight of such liquid expended,
whereby the center of gravity and total
welght of the boat will not be changed, and
in part to provide means whereby the com-
pensating water and the supply of liquid in
the tank will not be mechanically commin-
oled when the boat or vessel rolls or pitches
In a seaway.

In the accompanying drawings, which illus-
trate the adaptation of the invention to a sub-
marine boat and which show the main tank
structurally built into the hull of the boat
and 1ntended to contain a liquid highter than
water, Figure 1 is a vertical section through
the main and inner tanks, the plane of the
section being along the longitudinal axis of
the hoat. Fig. 2 1s a fragmentary plan of a
part of the tank. InFig.1the gagesare rep-
resented somewhat diagrammatically for con-
venience of illustration, their casing being
onmitted.

In Fig. 1, A designates the bottom plates
of the hull of the boat, which 1s here sup-
posed to be a submarine boat of the well-
known spindle shape, and B represents trans-
verse structural members of the boat’s frame.
The main tank C is built into the boat, as here-

in shown, and its top or cover D is below the
water -level (indicated by the dotted line w.) 50
Within the tank, W designates water, and L
designates the liquid of loss specific gmvity
than water—as gasolene, for example. DBe-
tween the frames B in the tank the bottom 1s
represented as partially leveled up with con- 535
crete ¢; but this1s not an essential to the pres-
ent invention. In the main tank C 1sa lesser
tank I, which may be called the ““delivery-
tank.” This lesser tank will be located, pret-
erably, so that its center of gravity coincides 6o
with the center of gravity of the main tank
C, excluding the tank E; but where delicate
ftd]ustment 1 not requir ed this particular lo-
cation is not very important. The capacities
of the tanks C and E are such that the sum 65
of the volumes of the tanks C and E bears
the same proportion to the volume of the
tank C alone that the specific gravity of the
water of flotation W bears to the specific grav-
ity of the liqguid Ii to be consumed or ex- 7o
pended. The tanks C and K are connected
at their tops by a pipe F, controlled by a stop-

cock (& from above the cover D, and the tank

C i1s connected with the water 01‘ flotation by
a pipe H, controlled by a sea-valve 1. 75
J is the pipe for filling the tank C with the |
liquid L, and K is the vent of said tank.
M 1is a pipe extending nearly to the bottom
of the tank K, through which pipe the liquid
L is drawn by a pump or other means to the do
point of consumption, and N 1s a stop-cock
therein.
O is an overflow-pipe to return to the tank
E any excess of liquid drawn off through the
pipe M. The tank Eis prov ided with a vent- 35

_plpe P to supply air to the tank I as the lig-

wid is drawn therefrom.

The tanks C and E are provided with gages
to indicate visually the quantity of the liquid
L therein at any given time. These consist,: 9¢
as herein shown, each of a guided float in the
tank, said float having a stem which plays
through an aperture in the tank-cover and car-
ries an indicator or-pointer traversing a suit-
ably-calibrated upright scale. The gage for 95
the tank K consists of a float Q, guided on
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rods R and having such specific gravity that
1t will just float in the liquid L in the tank.

"This float has a stem S, carrying a pointer T,

which traverses two scales U and V on an up-
richt plate X. Thescale V'is calibrated from

the bottom upward, so as to show at all times
by the pointer T the volume—say in gallons—

of the liguid L 1n the tank K. The gage for

the main tank C is constructed similarly. It
comprises a float Q' in the tank guided on rods
R’ and having such specific gravity that it will
just float on the water W that may be on the
tank. This' float has a stem S', carrying a
pointer T, which latter t-raverses two scales

U’ and V' on the plate X. The scale V' is
calibrated from the top downward, so as to

show at all times the volume of the liquid L |

in the tank C as the float.(Q’ rises or falls with
the water W in the tank. It will be noted
that the two middle scales U and U’ are trav-
ersed by therespective inner ends of the point-
ers T and T', and these middle scales will be
so calibrated and have their numbered divi-
sions so arranged that when the pointers in-
dicate the same numbers on these respective
scales the total weight of the system of liquid
L: and water W is the same as the total weight
of the combined capacity of the two tanks C
and K of the liguid I.. The exact calibration
will of course depend upon the shape of the
main tank C. | |

The operation is as follows: Start with the
tanks Cand Eempty and the sea-valve I closed.
The vent K i1s opened and the tank C com-
pletely filled through pipe J. The vent K is
now closed and the vent P opened. The cock
(= 1s also opened, so as to connect the two
tanks. The filling is now continued at the in-
let J until the tank K is also full of the liquid,
when the cock & will be again closed and the
sea valve or cock I opened. This puts the con-
tents of the tank C under pressure and assures

- 1ts being entirely full of the liquid L and wa-

ter W at all times, and this pressure also in-
sures against the mechanical commingling of
the two liquids when the boat or vessel pitches

~or rollsin a seaway. When it is desired to

50

- consume the liquid L, the cock N 1s opened and

the liquid withdrawn through the pipe M by
any suitable means, the amount consumed be-
ing indicated on the scale V. At proper inter-

vals, the frequency of which depends upon the

- necessity for fine adjustment, the cock or valve
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(> 1s opened and liquid under pressure is forced
from the main tank C into the tank E until the
scales indicate that the total weight of the sys-
temisrestored. Uponshutting off the supply-
pipe M thesame operationisperformed. Thus
at starting the tanks Cand Kare full of the lig-
uid L. During the consumption of this

liq-
uid the main tank C will always be full of
either the liguid L or this liqguid and water

W, and the tank E will be full of the liquid
L and air, and when the liquid shall have been_

completely consumed or expended the tank C

751,609

will be full of water and the tank B full of air
only. To refill the tanks with the liquid L,
the water must be first removed from the tank
C, and this may be done by closing the sea-
valve I and pumping out the water through a
pipe Y, provided with a stop-cock Z, or the
water may be blown out by compressed air
through the sea-valve.

As the stems of the gage-floats must play

freely through the top or cover D of the tanks,

the scale-plate X will be inclosed in a strong

casing X', (seen in Fig. 2,) fixed tightly to the
cover D, so that it may contaln the liquid L.

This casing may be of glass or be partly of

metal and partly of glass. The gage devices

are indicated rather diagrammatically in Fig.

1, so that they may be seen clearly in the view;
but in order that they may not interfere with
the pipes M and O 1t will be best in practice to
arrange the several parts as shown in Fig. 2.
This special arrangement, however, has noth-
Ing to do with our invention. The pipes and
gages will, in fact, vary in position with the
cdisposition of the various parts in the boat.
Obviously the present invention is not lim-
1tecd to the tank C being structurally a part of
the boat, nor to the liquid which is to be ex-
pended or consumed being lighter than water
so long as it differs in its specific gravity from
water and is not miscible with water: nor is
1t material to this invention that the liguid

contained in the tanks shall be consumed or

expended for any special purpose. .

Having thus described our invention, we
claim— -

1. In means for the purpose specified, a main
tank having an inlet for a liquid not miscible
with water, and a cock-controlled inlet for
water under pressure, a lesser delivery-tank
inside of said main tank and having a cock-
controlled connection with the latter for sup-
plying the lesser tank, and a cock-controlled
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outlet—plpe from the inner tank through which -

the liquid is withdrawn for use.

2. In meansfor the purpose specified, amain
tank having aninlet at its top for a liquid not
miscible with water and of less specific gravity
than the latter, and having a cock-controlled
inlet for water under pressure, a lesser deliv-
ery-tank inside of said main tank and having
a cock-controlled connection with the latter

116

I15

at the tops of both, whereby the larger tank

supplies the lesser with said lwhtel liquid,
and a cock-controlled outlet—plpe from said

1nner tank through which the liquid is with-
drawn for use.

i

3. In means for the purpose speci ed, amain
tank having an inlet for a liquid not miscible
with water and a cock-controlled inlet for
water of flotation under pressure, a lesser de-
livery-tank inside of said main tank and hav-
ing a cock-controlled connection with the lat-
ter for supplying the:lesser tank, and a cock-
controlled delivery-pipe depending into said
inner tank, the relative capacities of the two
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tanks being such that the sum of the volumes
of the two tanks bears the same proportion to

the volume of the main tank alone, that the

specific gravity of the water of flotation bears
to the specific gravity of the liquid to be ex-
pended. -

4. In means for the purpose specified, amain
tank having an inlet at its top for a liquid to
be expended, said liquid being of less specific
oravity than the water of flotation and not
miscible therewith, and said tank having also
a cock-controlled inlet for water of flotation
under pressure, an inner and lesser delivery-
tank having a cock-controlled connection with
the main tank for supplying the inner tank
from the main tank, a cock-controlled deliv-
ery-pipe connected with the inner tank, and
automatic volumetric gages on the respective
tanks, to show at all times the volume of the
liguid remaining therein.

5. In means for the purpose specified, the
combination with the main tank having a fill-

ing-inlet for a liquid not miscible with water

3

and a cock-controlled inlet for water of flota-
tion under pressure, and the inner delivery-
tank connected with the main tank at its top
tor a supply of the said ligquid and having an

outlet for delivery of said liquid for use, of

the gage devices comprising the upright plate
X having on it the four scales U, U', and V
V', the casing inclosing said. plate, the float
1n the inner tank adapted to float on the lig-
uid to be suspended, its stem, the pointer on
sald stem traversing the scales U and V, the
float 1n the main tank adapted to just float on
the water therein, 1ts stem, and the pointer

thereon traversing the scales U’ and V. sub-
& 3

stantially as set forth. *
In witness whereof we have hereunto signed
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our names, this 2d day of June, 1903, in the 40

presence of two subscribing witnesses.

FRANK TAYLOR CABLE.
_ LAWRENCE Y. SPEAR.
Witnesses: - _
WiLLiam R. Sanps,
Frang L. Braxge.
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