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7 Claims.

This invention relates to tanks for liquids and
in particular to tanks mounted in positions where
they are liable to be subject to temporary inver-
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: in the sump while the other end lies in what is

sion as when fitted in aircraft. The liquid con- -

tent of such tanks, for example fuel or lubricat-
ing oil, is usually w1thdrawn by a pump and it is
necesssary that withdrawal may continue unin-
terruptedly whatever the attitude of the tank.
The object: of this invention is to make this
possible.

According to this invention the tank compnses
in combination a main part, which when the tank
is in its normal attitude forms the upper part of
the whole tank, a part below this which serves as
2 sump, an outlet from this sump through which
the contents of the tank can be withdrawn as by
means of a pump, an inlet into the main part
through which liquid flows into the tank, a pas-
sage forming a communication between these two
parts of the tank and through which liquid can
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normally the upper part of the main part of the
tank and near the inlet thereto. This tubular
member has an external diameter substantially

less than the diameter of the passage through
_the “neck” so as to leave an annular passageway .

around it through which under normal conditions
the liquid can flow freely from the upper and main
part of the tank into the sump. . In the main
part of the tank is a gmde of suitable construc-

- tion. ‘through which the tubular member passes -
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and in which it can slide freely in the direction
of its length. Around the exterior of that end
of the tubular member which lies in the sump
is a formation constituting a valve which. is

" adapted to engage the a.nnular seat in the pas-.
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flow directly ang freely while the attitude of the .

tank is normal and the main part is uppermost,

and means whereby when the tank is inverted so

as to bring the sump above the main part, ‘this.

direct communication is automatically stopped
and the liquid compelled to pass into the sump
through a separate tubular passage which is then
opened and extends from the sump to a portion
of the main part of the tank which is then lower-
most and beneath the sump so that withdrawal
through the outlet from the sump can be con-
tinued without interruption. The separate tubu-
lar passage is conveniently constituted by a tubu-
lar member which extends through the communi-
cating passage between the two parts of the tank
and is mounted so that it can move in the direc-
tion of its length. One end of this tubular mem-
ber which lies in the sump is then formed ex-
ternally as a valve which when the whole tank
is inverted and the tubular member caused to
move will engage a seating in the communicating
passage between the two parts of the tank thus
automatically closing this passage and leaving
the sump in communication only through the
tubular member with a portion of the main part
of the tank which is then lowermost.

In g construction embodying these features the
communicating passage between the two parts of
the tank is constituted by a “neck” having a di-
ameter less than that of the main. part of the
tank and having therein a circular opening. In
this “neck” is mounted an annular member pref-
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erably of resilient material such as rubber which

constitutes a valve seat. The tubular member
which' extends through this “neck” has one end
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sageway through the “neck”, This valve forma~-
t1on has.a substantial mass so that while the tank
is in a normal attitude its. weight will keep the
tubular member in its lowest posmen with the
valve carried thereby off the seating in the “neck”
and the annular communicating passage around
the tubular member open for the free flow of lig-
uid until the tank is inverted. . When this happens .
the mass of the valve will then cause the tubu-
lar member to slide and bring the valve on to its
seat and thus close this passage leaving the lig-
uid free to flow into the sump only through the
tubular member. That end portion of the slid-
ing tubular member which when the tank is in
its normal attitude lies uppermost and in the
main part of the tank is conveniently provided
with an annular plate or flange which may have
holes therein and which is fized to the tubular
member at or near its end. This plate extends so

"far radially towards the wall of .the main part

of the tank as to leave around its edge an annular
passage of relatively small radial width through
which the liquid flows from the inlet as it goes
through the main part of the tank to the sump
when the tank is in its normal attitude,

In some cases it is convenient to increase the
weight of ‘the whole tubular member and thus
assist in ensuring its sliding movement by mount-.
ing on that end of the member which carries the
above-mentioned annular flange or plate a collar
of suitable form and weight.

While the invention may be carried into prac-
tice in various ways according to the position in
which the tank is to be placed and the forma-
tion thereof which is convenient, the accompany-
ing drawing illustrates a construction that may
be adopted for use for example in an aircraft.
In the drawing— -

Figure 1 is a d1agrammatlc sectlonal eleva.tmn'v
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of the improved tank as it appears when in its
normal attitude.

Figure 2 is a similar view, but showing the tank
as when it has been inverted.

The two parts of the tank, namely, the main
part A and theportion B functioning as.the sump,
may be formed separately each part conveniently
being cylindrical in cross-section the main axis
of the tank running through the main part A
and the sump B with these two portions coaxial.

The sump is of convenient dimensions with an

outlet C therefrom of suitable diameter running

from the side wall B!, the end wall B? being con-

veniently flat. Opposite this flat wall and in what
is normally the top of the sump is an opening D
which communicates with' the normally upper
and main part A of the tank through a narrowed
part forming a “neck” E which constitutes the
communicating passage between these parts.
This “neck” is suitably constructed either by a
part of the bottom of the main part of the tank
or by a formation of the upper part of the sump
around the opening D, or by both, these forma-
tions being such as to facilitate connecting to-
gether the two parts of the tank preferably in a
manner which will allow them to be separated
when required.

In this connecting passage is an annular groove
E! within which lies a ring F' of resilient material
such as oil-resisting rubber or the like. The in-
terior diameter of this ring of material is such
that it will project a suitable distance into the
communicating passage D between the two parts
of the tank and thus form a resilient seat for
the valve which closes this passage when the tank
is inverted.

The upper part A of the tank is as mentioned
conveniently cylindrical, at least over the main
part of its length considered in the vertical di-
rection. While the upper end A! is preferably
flat the lower end A2 is conical as a hopper ter-
minating in the “neck” E where the two parts
of the tank are connected together. In the side
wall of the tank near the flat upper end Al is an
inlet G through which liquid can. flow either by
gravity or otherwise into the tank. -~ .

Within this upper part A of the tank and at-
tached by suitable means to the side wall at a
place intermediate in the vertical length of the
tank is a spider H which constitutes a support for
a sleeve-like guide H! which then lies in the centre
of the tank and coaxial therewith. In this guide
lies and can slide freely a tube J having an in-
ternal diameter of suitable size while its exter-
nal diameter is so much: less than the diameter
of the communicating passageway D across the
valve seating therein as to leave an annular pas-
sageway through which the liquid can flow freely
from the upper part A of the tank into the sump
B. The tube J runs right through this passage
D in which it lies cenfrally and what may be
referred to as the lower end J! of the tube which
is in the sump B may conveniently rest on the
bottom B? of the sump when the whole tank is
in its normal attitude in which it is shown in
Figure 1. The upper end. of the tube then lies
in the main part of the tank g suitable distance
from the upper and flat end A! and below the
level of the inlet opening G. The lower end Jt

of the tube is conveniently flared outwards and.

carries externally a ring of material K so shaped
as-to constitute a valve head. For example this
valve head may be made of lead with conical
exterior and of such diameter that it will effec-
tively--seat itself in the valve seating F in the
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“neck” E between the two parts of the tank when
the latter is inverted. The mass of the valve
head K added to that of the tube J itself will
cause the latter to slide in its guide H! to the
extent necessary to bring the valve on to its seat

B! as shown in Figure 2. "When, however, the

tank again assumes a normal attitude the weight
of the valve K and tube J will cause the latter
to' slide downwards taking the valve off its seat
and leaving the annular passageway D clear
for the flow of liquid from the main part A of
the tank into the sump B. When the tank has
been inverted and this annular passageway D
closed by the valve K, the sump B will be in
direct communication with what is then the
Jower part. of the main portion A of the tank, as
can be seen in Figure 2, where liquid will always
lie in such quantity as to ensure that end of the
tube being well below the surface of the liquid.
The continued inflow and withdrawal of the liquid
will keep the sump full. The level of the liquid
in the tank is indicated at L—L in Figure 1 and
Figure 2.

The operation and arrangement will be assisted
if at what is normally the upper end of the slid-
ing tube J there is fixed an annular plate M of
3, diameter such that its periphery M! will lie a
short distance from the cylindrical side wall of
the main part A of the tank. This plate provides
such an obstruction to the free flow from the inlet
G to the outlet C as to create a slight pressure
difference at the two sides of the plate which
when the tank is inverted assists the weight in
keeping the valve K on its seat . This plate or
at least its periphery is conveniently slightly
dished upwards towards the top of the tank., A
convenient construction is'to mount this annular

end of the tube J and there fiXed.  If this collar
is of such substantial construction as to have
appreciable mass it will add to the weight of the
whole tube J and thus assist in its sliding in its
guide H!. Sufficient clearance is left around the
periphery M! of this disc for the normal free flow
of liquid coming into the tank through the inlet
G and passing thence into the lower part of the
tank and so into the sump B. Tf, however, the
tank is inverted and the sliding tube J has seated
the valve K and closed the ordinary annular
communication passage D within the ‘“neck,”

the disc M will lie a short. distance from the inlet

opening G in the main part A of the tank and
except for the clearance between its periphery M1
and the wall of the tank A the disc will form a
subsidiary chamber A% in what is then the lowest
part of the tank, as may be seen in Figure 2, this
chamber being in direct communication with
the sump B above it through the tube J. This
subsidiary chamber A% and the sump B can thus
always be kept full of liquid while the tank is
inverted. If desired the disc M may have holes
M2 through it as shown.

What we claim as our invention and desire to
secure by Letters Patent is:

1."A tank for liquids: comprising a main part
which when the tank.: is in its. nermal attitude
forms the upper part of the whole tank; a part

which then lies below the main part of the tank.

and constitutes a sump, an outlet. from the sump
through which the contents of the tank can be
withdrawn, an inlet into the main part through
which liquid flows into the tank, a.passage form-
ing a communication. between these two parts. of
the tank and through which liquid can flow di-
rectly and freely while the attitude of the tank
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is normal with the main part uppermost, a tubu-
lar element extending through said passage and
beyond it on both sides into the main part and
sump respectively, said tubular element being
smaller than said passage and providing sepa-
rate paths through said passage respectively in-
side and outside said element, and means auto-
matically effective upon inversion of the tank for
stopping the portion of the passage outside the
tubular element and the liquid path therethrough.

2. A tank for liquids comprising in combination
a main part which when the tank is in its normal
attitude forms the upper part of the whole tank,
a part which then lies below the main part of
the tank and constitutes a sump, an outlet from
this sump through which the contents of the tank

can be withdrawn, an inlet into the main part

through which liquid flows into the tank, a com-
municating passage between these two parts of
the tank, a tubular member running through this
passage and having a diameter less than that of
the passage thus leaving an annular space around
the tubular member for the flow of liquid from
the main part of the tank into the sump, a guide
which carries this tubular member and -in which
it, can slide, a formation constituting an annular
valve around the end of the said tubular member
which lies in the said sump, and a seating for
this valve in the said communicating passage with
which seating this valve will engage and close the
space around the tubular member when the whole
tank is inverted and the said tubular member is
caused by its weight to slide in its guide so that
liquid can then only pass into the sump through
the tubular member from what has then become
the lower portion of the main part of the tank.

3. A tank for liquids comprising in combina-
tion the parts as set out in claim 2 in which the
annular valve on the end of the said tubular mem-
ber is given such mass that its weight added to
that of the tubular member will ensure the slid-
ing of that member in its guide in one direction
or the other as determined by the attitude of
the tank. .

4. A tank for liquids comprising in combina~
tion a main part which when the tank is in its
normal attitude forms the upper part of the
whole tank, a part which then lies below the
main part of the tank and constitutes a sump, an
outlet from this sump through which the contents
of the tank can be withdrawn, an inlet into the
main part through which liquid flows into the
tank, a communicating passage between  these
two parts of the tank, a tubular member running
through this passage and having a diameter less
than that of the passage thus leaving an annular
space around the tubular member for the flow
of liquid from the main part of the tank into the
sump, a guide which carries this tubular member
and in which it can slide, a formation constitut-
ing an annular valve around the end of the said
tubular member which lies in the said sump, a
disc mounted on the opposite end of the tubular
member which lies in the main part of the tank
to the side wall of which the disc nearly extends
leaving only a small space through which liquid
can flow from the inlet and that end portion of the
main part of the tank to the communicating pas-
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sage, and a seating in the communicating passage
for the annular valve with which seating this
valve will engage and close the space around the
tubular member when the whole tank is inverted
and the said tubular member is caused by its
weight to slide in its guide so that liquid can then
only pass into the sump through the tubular
member from what has then become the lower
portion of the main part of the tank. ’

5. A tank for liguids comprising in combination
the parts as set out in claim 4 in whch the disc
on the one end of the said tubular member has
perforations therein and is connected to the tubu-~
lar member through a collar which has substan-
tial mass and thereby adds to the weight of the

‘whole tubular member and aids it in sliding

through the said guide when inversion of the
whole tank occurs.

6. A tank for liquids comprising in combina-
tion a main part which is cylindrical and when-
the tank is in its normal attitude forms the upper
part of the whole tank, a part which then lies
below the main part of the tank and consititutes
a sump this sump being cylindrical but of less
diameter than the main part of the tank with
which it is coaxial, an outlet from. this sump
through which the contents of the tank can he
withdrawn, an inlet into the main part through
which liquid flows into the tank, a centrally dis-
posed communicating passage between these two
parts of the tank, a tubular member concentric
with the two parts of the tank into which its
end portions extend as it runs through the said
communicating passage the diameter of which

is greater than the external diameter of the

tubular member so that there is an annular space
around that member for the flow of liquid from
the main part of the fank into the sump, a guide
which projects from the side wall of the main part
of the tank and carries the tubular member and
in which the latter can slide, a formation con-
stituting an annular valve around the end of the
said tubular member which lies in the said sump,
a disc mounted on the opposite end of the tubu-
lar member which lies in the main part of the
tank the diameter of the disc being somewhat less
than the internal diameter of that part of the
tank so as to leave an annular space around
the edge of the disc through which liquid can
flow from the inlet and that end- portion of the
main part of the tank to the communicating pas- .
sage, and a seating for the said valve in the said
communicating passage with which seating this
valve will engage and close the space around the
tubular member when the whole tank is inverted
and the tubular member is caused by its weight
to slide in its guide so that liquid can then only
pass into the sump through the tubular member
from what has then become the lower portion
of the main part of the tank. -

7. A tank for liquids comprising in combina-
tion the parts as set out in claim 2 in which the
seating for the valve in the communicating pas-
sage is constituted by a ring of resilient material
fixed in this passage.
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