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[57] ABSTRACT

A level measuring device for measuring the level of a
liquid in a container. The device has an elongated sup-
port which extends approximately horizontally into the
container and is fastened at a fastening end 6 to a wall 3
of the container while its other resting end 3 rests under
initial spring pressure against the bottom 2 of the con-
tainer. On the support there is fastened a carrier 12 on
which a mechanical-electrical transducer 1s disposed
and on which there is pivotally mounted a lever 13
which bears a float 14 and acts on the transducer. The
support is developed as an elastic spring in the region
between its fastening end 6 and the carner 12.

11 Claims, 1 Drawing Sheet
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LEVEL MEASURING DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

FIELD AND BACKGROUND OF THE
INVENTION

The present invention relates to a level measuring
device for measuring the level of the liquid in a con-
tainer, the device having an elongated support which
extends approximately horizontally into the container
and is fastened at one fastening end to a wall of the
container while with its other resting end rests under
initial spring pressure against the bottom of the con-
tainer. The device includes a carrier which 1s fastened
to the support and on which there is affixed a mechani-
cal-electrical transducer on which there is pivotally
mounted a lever which bears a float and controls the
transducer.

In such level-measuring devices it 15 known to de-
velop the support in two parts and to connect these two
parts together by a joint. A spring, has one end fastened
to one part of the support connected to the housing and
acts with its other end on a second part of the support in
such a manner that a free end of the second part of the
support is held with initial stress against the bottom of
the container.

This application of the free end of the support against
the bottom of the container is maintained even if the
bottom of the container sags due to a filling of the con-
tainer with liquid. In this way, the mechanical-electrical
transducer, regardless of any sagging of the bottom of
the container, remains substantially always in the same
position relative to the bottom of the container. This
construction of the measuring device prevents degrada-
tion of a measurement of the level measuring device due
to varying amounts of sag in the bottom of the con-

tainer.
An attempted construction of a level measuring de-
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vice has suffered a disadvantage in that it consists of a 43

plurality of parts, so that assembly 1s very expensive and
the risk of defects 1s great.

It is therefore an object of the invention to provide a
level measuring device of the aforementioned type
which consists of only a few parts and permits a precise
determination of the level within the container.

SUMMARY OF THE INVENTION

According to the invention, the support is developed
as an elastic spring in a region between its fastening end
(6) and a carrier (12) or between the carner (12) and the
resting end ().

By this development, the support, the spring and the
joint are formed by a single part of simple construction
which permits easy assembling, is free of defects, and
assures an exact measurement of the level. The level
measuring device is preferably installed in the fuel tank

of a motor vehicle.
The support can be of bar shape, and preferably tube-

shape.
It is particularly simple to manufacture if the spring 1s

formed by one or more spiral turns (11) of the support.
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In such case, a particularly large spring path can be
obtained if a plane of the turns (11) is approximately
vertical.

In a two-fold function, the support may also comprise
a suction tube (4) for removing liquid from the con-
tainer.

In this case, the suction tube (4) can be provided with
a suction foot (10) on the resting end of the support, and
its fastening end (6) can be conducted outward tightly
through the contamner wall (3) and form a suction con-
nection (9).

The mechanical-electrical transducer is preferably a
variable resistor.

BRIEF DESCRIPTION OF THE DRAWINGS

With the above and other objects and advantages in
view, the present invention will become more clearly
understood in connection with a detailed description of
a preferred embodiment, when considered with the
accompanying drawings, of which:

FIG. 115 a side view of a level measuring device in a
fragmentary view of the container; and

FIG. 2 1s a top view of the level measuring device in

FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The level measuring device shown in the figures is
arranged in a fue] tank 1 of a motor vehicle, a part of the
bottom 2 of the tank and a part of the side wall 3 being
shown in section. |

A support developed as suction tube 4 lies with its
resting end 5 applied under initial stress against the
bottom 2 and 1s fastened at its fastening end 6 to the wall
3.

For this purpose, a flange 7 is arranged in the region
of the fastening end 6 on the suction tube 4, the flange
being fastened, resting tightly against it, to the outside
of the wall 3 and closing an opening 8 in the wall 3
through which the fastening end 6 extends outward and
forms a suction connection 9.

A suction foot 10, which may contain a filter, is ar-
ranged on the resting end 5 of the suction tube 4.

In the region closer to the wall, the suction tube 4 is
shaped to form several spiral turns 11 the plane of
which is vertical and which forms an elastic spring by
which the resting end 5 is urged with initial stress
against the bottom 2. Between the resting end 5 and the
turns 11, there 1s fastened on the suction tube 4 a hous-
ing-like carrier 12 on which there is pivotally mounted
a lever 13 which bears a float 14 at one end. The other
end of the lever 13 acts on a variable resistor 20 which
1s located in a housing-like carrier 12 to produce a signal
which is dependent on the position of the lever 13. The
variable resistor 20 1s shown in phantom, and includes a
slide contact 21, movable by the lever 13 about a fixed
resistive element 22. The signal of the resistor 20 is
conducted via electric lines 15 to an electric plug 16
arranged on the outside of the flange 7. The plug 16
may be connected to an indicating device, not shown.

By way of example, the container may be a tank
holding fuel for the engine of a motor vehicle. The fuel
may be withdrawn from the tank via the suction tube 4.
Thereby, the suction tube 4 serves the dual function of
fuel withdrawal element and support for the carrier 12,
the lever 13 and the resistor 20.

We claim:
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1. A level measuring device for measuring the level of

the liquid in a container, the device comprising

an elongated support which extends approximately
hornizontally into the container and includes a first
end and a second end opposite the first end, the
support being fastened at its first end to a wall of
the container while the second end of the support
rests under initial spring pressure agamst a bottom
of the container;

a carner fixed to the support between the first and the
second ends of the support;

a mechanical-electrical transducer supported by the
carrier and having a lever mounted pivotally to the
transducer, there being a float carried by the lever
for controlling the transducer; and wherein

the support 1s formed as an elongated member, the
elongated member being bent in the manner of a
coil having at least one turn in a region between the
carrier and said first end of the support, the coil
functioning as an elastic spring; and

a plane of said at least one turn 1s approximately verti-
cal with respect to a surface of the liguid and parallel
to a vertical plane containing said first and said
second ends fo the support.

2. A level measuring device according to claim 1,

wherein

the support has a bar shape.

3. A level measuring device according to claim 1,

wherein the support is of tubular shape.
4. A level measuring device accoring to claim 1,
wherein the
support is configured as a suction tube.
S. A level measuring device according to claim 4,
wherein
the second end of the support comprises a suction foot,
the suction tube [is provided] connects with [a] the
suction foot [at the second end of the support],
and the first end of the support 1s conducted out-
wardly tightly through a wall of the container to
form a suction connection.
6. A level measuring device according to claim 1,

wherein
the mechanical-electrical transducer i1s a variable

resistor.
7. A level measuring device according to claim 1,
wherein
the support is configured as a suction tube; and
an inlet end of the suction tube 1s located at the bot-
tom of the container at a site distant from said
container wall.
8. Apparatus operative with liquid in a container, com-
prising:
an elongated support which extends within the container
and includes a first end and a second end opposite the
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4

Jirst end, the support being fastened at its first end to
the container, the second end of the support resting
under spring pressure against a bottom of the con-
tainer;

a carrier fixed to the support between the first and the
second ends of the support;

a mechanical-electrical device operative with the liquid
and supported by the carrier;

wherein the support is formed as an elongated member,
the elongated member being bent in the manner of a
coil having at least one turn in a region between the
carrier and said first end of the support, the coil func-
tioning as an elastic spring; and

a plane of said at least one turn is approximately vertical
with respect to a surface of the liguid and parallel to a
vertical plane containing said first and said second
ends of the support.

9. Apparatus according to claim 8, wherein

the support is configured as a suction tube;

the second end of the support comprises a suction foot,
and

the suction tube connects with the suction foot, and the
Jirst end of the support is conducted outwardly tightly
through a wall of the container to form a suction
connection.

10. Apparatus operative with liguid in a container, com-

prising:

an elongated support which extends within the container
and includes a first end and a second end opposite the
Jirst end, the support being fastened at its first end to
the container, the second end of the support resting
under spring pressure against a bottom of the con-
tainer;

a carrier fixed to the support between the first and the
second ends of the support;

a mechanical-electrical device operative with the liguid
and supported by the carrier;

wherein the support is formed as an elongated member,
the elongated member being bent in the manner of a
coil having at least one turn in a region between the
carrier and said first end of the support, the coil func-
tioning as an elastic spring; and

said at least one turn lies approximately in a plane which
Is vertical with respect to a surface of the liguid and
contains said first and said second ends of the support.

11. Apparatus according to claim 10, wherein

the support is configured as a suction tube;

the second end of the support comprises a suction foot;
and

the suction tube connects with the suction foot, and the
Jirst end of the support is conducted outwardly tightly
through a wall of the container to form a suction

connection.
r % x * *
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