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To all whom tt mai concern:

- Beit known that I, RaymoND D’ HKQUEVILLEY,
a subject of the King of Spain, and a resident
of IKiel, 1in the Empire of Germany, have in-

vented certain new and useful Improvements

In Submarine Boats, of which the tollowing
1S a specification. |
- The present invention relates to submarine
boats which are provided on their exterior
with reservoirs for liquid fuel. When the
boat 1s submerged, such exteriorly-arranged
fuel-reservoirs are subjected at all points of
their surface exposed to the water to a pres-
sure that increases with the depth to which the
boat 1s submerged and which may increase to
such an extent that there is danger of the
walls of the reservoirs collapsing, especially
1f the shape of the reservoir is other than cy-
lindrical.

In order to avoid the drawback above set
forth, the present invention provides means
whereby the interior of the exteriorly -ar-

ranged fuel-reservoir may be brought into

communication with the water exterior there-
to. By virtue of this arrangement the pres-
sure of the liguid increases to the same extent
both inside and outside of the reservoir when
the depth at which the boat is submerged in-
creases. (Consequently when the boat 1s sub-
merged the walls of the reservoir are entirely
free of pressure, and the reservoir may be
glven any suitable shape without any risk
whatever of the walls collapsing.

One embodiment of my invention is illus-
trated in the accompanying drawings, which
show a submarine boat having a single ex-
terior reservoir.

In said drawings, Figure 1 shows a vertical
cross-section of the submarine boat and the
reservolr, and Fig. 2 shows a part of the boat
and the reservoir in vertical longitudinal sec-
tion. |

- The reservoir A is arranged on the top of
the boat B and is provided with a'dome A’,
the interior of which communicates with the
1nterior.of the reservoir A. The reservoir A
1s divided into two equal and symmetrically-
located chambers by a partition-wall ¢°, which
extends in the Jongitudinal direction of the
boat and into the dome A’. On the dome A’
is arranged a feed-pipe C, which is bifurcated
at 1ts lower end. A screw-cap ¢ serves as a
closure for the upper end of the feed-pipe C.
On the dome A’ is further secured the hous-
ing of a cock D, and a suction-pipe E leads
from said housing to the interior of the boat

B and communicates with a suitable suction
and compression device, (not shown in the
drawings,) through the medium of which the
fuel can be drawn out from the reservoir A
and forced to the place of consumption. The
cock D may be opened and closed by means ot
a rod D', which leads to the interior of a dome
B’, communicating with the interior of the
boat.
ranged a gage-tube F, whose inlet-pipes f”
open into the reservoir A or dome A’. The
partition-wall ¢” is cut out where the pipes f”
open into the reservolir or dome, so as to pro-
vide for communication with the liquid in both
chambers of the reservoir. On both sides of
the hull of the boat B and at the lowermost
places of the bottom of the reservoir A are
arranged pipes (, through the medium of
which the interior of the reservoir communi-
cates with the water on the outside. The
pipes (x are provided with cut-off valves H,
which are located in the interior of the reser-
voir A, while their stems project outside of
the reservoir and are provided with hand-

wheels A/.

The above-described reservoir is adapted
only for use for hiquid fuels which have a
specific gravity less than the specific gravity

~of the water and the other properties of which

prevent a mixing or a chemical combination
of the fuel with the water to an extent that
malkes the fuel unfit for use.

Let it be assumed that there is no fuel 1n

the reservoir A, that the valves H and the

feed-pipe Care open, and that the craft floats
on the water having the level z 2. In this
event the water in the reservoilr 1s in aline-
ment with the level 2 @ of the outside water.
It liguid fuel of the aforesald kind i1s intro-
duced into the reservoir A through the feed-
pipe C, the fuel will be equally distributed 1n
the two compartmentsof the reservoir. The
fuel being of less specilic gravity remains on
the top of the water, and when the pressure
of fuel increases the fuel forces the water
out through the pipes G. As soon as the
outflow of fuel through the pipes (> 1s per-
ceived the attendant closes the valves H by
turning the hand-wheels 24’, completes the
filline of the reservoir, and finally closes the
feed-pipe C by means of the cap ¢'. If the
valves H are subsequently opened, the fact
that there is now no opening above causes the
pressure of the outside water to prevent the
fuel in the reservoir A from passing out.
If the faucet D is opened and fuelis drawn off

In the interior of the dome B’ is ar- ¢
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through the pipe E, the pressure’of the out- '

side water will cause an equal amount of
water to enter the reservoir until the reser-
voir 1s almost filled with water, when nearly
all the fuel has been drawn off. Further-

" more, should the boat return to the surface

with its fuel consumed to such an extent that
the water-line within the reservoir is con-
siderably above the exterior water-line, due
to the natural draft of the boat, the water-
line will obviously not lower within the reser-

voir, but, on the contrary, will rise as the
fuel is consumed, and thus float the remaining

fuel always within reach of the feed-pipe E.
Through the gage-tube K it may be per-
ceived from the interior of the boat when the
fuel-supplyin the reservoir A is pretty nearly
exhausted, and the faucet D may then be

closed in orderto prevent water from passing
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into the fuel-pipe E. Access of water to the
reservolr may be regulated by means of the
valves H, according to the degree of exterior
pressure. -

The arr ano‘ement and construction of the
fuel-reservoir according to the present inven-
tion present a new _technical effect—viz., the
entire counterbalancing of exterior pressure
on the walls of the reservoir—in addition to
the known advantages arising from the use of
exteriorly-arranged reservoirs—viz., removal

of the danger of fires and explosions, en--

larcement of the available space in the in-

terior of the boat, and protection of the hulk

- from collision with rocks or the like.

35

40

Since by reason of the equalization of pres-

sure there 1s no danger of the force of the
outer water pressing in the walls of the reser-
voirs even at great depths, the walls may

be made considerably thinner than was pos- |
sible with exteriorly-arranged fuel - reser- |

798,501

volrs as heretoforeemployed. TFurthermors,
the reservoirs may be of any suitable shape—
for instance, conforming to the exterior of
the boat—without necessitating special rein-

forcements. |
- Having thus descnbed the invention, Wh&t

I claim as new is—

1. In a submarine boat, an exteriorly-ar-
ranged fuel-reservolr, and means providing
communication between the interior of said
reservolr and the water exterior thereto.

- 2. In a submarine boat, afuel-reservoirar-
ranged on the exterior of the boat, and hav-

ing communication at its bottom with the

water exterlor thereto.

- 3. In a submarine boat, afuel-reservoir ar-
ranged on the exterior of the boat, means pro-
viding communication between the interiorof
said reservoir and the exterior of the boat, and
means providing communication between the

interior of said reservmr and the water ex-

terior thereto.

4. In a submarine boat, a fuel-reservoir ar-
ranged on the exterior of the boat, means pro-
viding communication between theinterior of
the boat and the upper portion of the reser-
voir, and means providing communication
between the exterior water and the lower
part of the reservoir.

5. A submarine boat having a fuel-reser-
voir arranged on the exterior thereof and

means communicating to the interior of the

reservolr the pressure of the water exterior
thereto.

The foregoing specification signed at Kiel,
(ermany, this 19th day of April, 1905.

RAYMOND D’EQUEVILLEY
In presence of—
JUuLius ROPKE,
HeiNnricH MOLLER.
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