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[5 7] ABSTRACT 

An encapsulated rheostat, particularly for data trans 
mitters of ?lling level indicators in motor vehicle fuel 
tanks, has its resistive element enveloped in a resilient 
sheet of plastics material. A conductive inner layer is 
carried by the plastics sheet, and an adjustable contact 
pin presses against the sheet to establish localised con 
tact between the conductive inner layer and the resis 
tive element. The value of thevelectrical resistance of 
the rheostat is thereby variable by adjustment of the 
position of the contact pin. Air or other gas, or a liq 

. uid, confined within the encapsulating resilient plastics 
sheet tends to separate the resistive element and the 

.4 conductive inner layer except at the region of local 
ised contact provided by the adjustable contact pin. 
The resistive element may be of wire-wound 
construction, or may be resistive inner layer, possibly 
of strip form, carried by the plastics sheet. 

7 Claims, 7 Drawing Figures 
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RI-IEOSTATS 

This invention relates generally to rheostats, and is 
particularly concerned with rheostat constructions us 
able as data transmitters for filling-level indicators of 
fuel tanks in motor vehicles and aircraft. 
Rheostats are used for a great diversity of purposes, 

such that there is frequently a need to encapsulate the 
resistances thereof in order to protect them from the 
effects of surrounding vapours or liquids, for example. 
In particular, data transmitters which are fitted into 
fuel tanks are exposed to such external in?uences, 
since they come directly into contact with the fuel or 
fuel vapours. 
Objects of the present invention are to provide a 

rheostat construction which gives protection from 
harmful external in?uences, is simple and inexpensive 
to produce, operates reliably, and has a long working 
life. 

In accordance with the present invention, such ob 
jects may be achieved by a construction in which the 
rheostat is encapsulated by a resilient sheet of plastics 
material having an' inner conductive layer against 
which an adjustable contact pin is arranged to press, 
whereby adjustment of the contact pin establishes dif 
ferent values of electrical resistance. 

In one form of such an arrangement, a winding of re 
sistance wire is applied to a flat insulating plate which 
is placed between two sheets of plastics material 
welded together at the edges. 

In another form of arrangement, a conductive layer 
is carried by one half of the sheet, and a resistive layer 
is carried by the other half, and the two layers overlie 
each other. I 

By encapsulating the resistance wire or the resistance 
layer by enveloping it in the plastics sheet, an advanta 
geous and effective protection against external in?u 
ences may be attained. ‘Since, such sheets can easily be 
welded together, a simple and cost-saving production 
is ensured. Air, or other gas, or a liquid, enclosed be 
tween the sheets ensures that when the position of the 
contact pin changes, the places previously pressed to 
gether by the contact pin are separated with certainty, 
so that the resistance values are faultlessly reproduc 
ible, and exact measurement values are assured for the 
entire working life. It is possible to employ thin, non 
abrasive resistance layers and conductive layers which, 
in order to simplify production, may be applied by sput 
tering. 
The encapsulated rheostat may be connected as a 

voltage divider if the construction is such that a con 
ductive layer and a resistive layer are located side by 
side on the front half of the sheet, and a conductive 
layer overlying both of the said two layers is located on 
the rear half of the sheet, the contact pin being made 
so wide that it permits bridging of the two mutually ad 
jacent layers. 

Appropriately, the ends of the layers or strips are 
provided with metal supports for the attachment of 
leads or contact pins, for example by soldering. 

In the drawing: 
FIG. 1 is a plan of one embodiment of a rheostat in 

accordance with the invention, in the form of an encap 
sulated wire-type rheostat; 
FIG. 2 is a longitudinal section through the rheostat 

shown in FIG. 1, along the line Il—-Il; 
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2 
FIG. 3 is a cross-section through the rheostat shown 

in FIG. 1, along the line III—III; 
FIG. 4 is a plan of a second embodiment of a rheostat 

in accordance with the invention, in the form of an en 
capsulated layer-type rheostat; 
FIG. 5 shows folded half-sheets of the rheostat em 

bodiment shown in FIG. 4; 
FIG. 6 is a cross-section along the line VI-VI of FIG. 

4; and ' ’ 

FIG. 7 is a plan of a third embodiment of a rheostat 
in accordance with the invention, in the form of a rheo 
stat designed as a voltage divider. ' 

In the embodiment shown in FIGS. 1 to 3, the ‘rheo 
stat consists of a plastics plate 1 serving as a support for 
a wire winding 2, two sheets of plastic 3 and 4, and a 
contact pin 5 which presses the conducting layer 6 at 
the inside of the sheet 4 against the winding 2 in order 
to make localised contact, as will be seen from FIG. 2. 
The two sheets 3' and 4 are welded together at their 
edges at 7 so that the enclosed resistance 1, 2 cannot ' 
slip. The two leads 8 and 9 for the electric current are 
hermetically embedded in the edge 7. The contact pin 
5 is displaceable: reference numeral 10 designates its 
path. The air enclosed between the resilient sheets 3 
and 4 ensures that, during movement of contact pin 5, 
the conductive layer 6 tends to be separated from the 
winding 2 of the resistance, so that contact is made only 
at the place at which the contact pin 5 is currently situ 
ated. 

In the embodiment shown in FIGS. 4 to 6, two layers, 
of metal and resistance material respectively, are ap 
plied to two associated sheet half-portions 15 and 16. 
A conductive metallic layer 17 is carried by the upper 
half 15 and a resistive layer 18 is carried by the lower 
half 16. Located at the ends of the layers 17 and 18 are 
metal electrodes 19 and 20 to which lead-in conductors 
in the form of contact pins 21 and 22 are secured by 
soldering. Following application of the layers, the sheet 
half-portions 15 and 16 are folded and welded together 
at their common edge 23, with the layers 17 and 18 in 
side, as will be seen in FIGS. 4 and 6. The bottom edge 
24 is formed by the fold which arises when the two 
halves 15 and 16 are closed together. 
The mode of operation of this embodiment is the 

same as for the embodiment shown in FIGS. 1 to 3. 
Here again, the enclosed air (or other enclosed gas, or 
liquid) ensures the separation of the two layers 17 and 

. 18 during the movement of the contact pin 5 (here 
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omitted for simplicity). 
In the embodiment shown in FIG. 7, two layers are 

applied side by side to the front plastics sheet, namely 
a conductive layer 30 and a resistive layer 31, these two 
layers being bridged by an oval contact pin 32. A con 
ductive layer overlying both these layers 30 and 31 is 
applied to the rear sheet. This embodiment is intended 
for use as a voltage divider, and has three connecting 
leads 33, 34 and 35. 
The present invention is not limited to constructions 

corresponding to those of the above-described embodi 
ments illustrated in the drawing. Many possibilities of 
modification exist as regards the construction and de 
sign of the rheostat and the arrangement of its individ 
ual components, without departing from the scope of 
the present invention. As has already been mentioned, 
instead of air, a different gas, or a liquid, may be en 
closed in the interior space between the two sheets 
such as 3 and 4. 
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If required, several resistance strips may be provided 
on one sheet in place of a resistance layer, whereby the 
rheostat construction may be adapted to a great num 
ber of operating conditions. 

If, for example, in the FIG. 7 embodiment, the con 
' ductive layer applied to the rear sheet is reduced to the 
width of the resistance layer 31 over its entire length, 
and if the connection 34 is joined to this rear layer, 
then in the lowermost position of the contact pin 32 a 
pilot light, for example, can be additionally controlled, 
by way of the connection 33. i 

I claim: 
I. A rheostat comprising 
a resistive element, 
a resilient plastics sheet encapsulating the resistive 
element, 

a conductive inner layer carried by the plastics sheet, 
first contact means extending from the resistive ele 
ment to the exterior of the encapsulating plastics 
sheet, 

second contact means extending from the conductive 
inner layer to the exterior of the encapsulating 
plastics sheet, and 

a contact pin arranged to press on the encapsulating 
plastics sheet and adjustable to establish different 
values of electrical resistance between the first and 
second contact means. 

2. A rheostat comprising 
a resistive element, 
a resilient plastics sheet encapsulating the resistive 
element, 

a conductive inner layer carried by the plastics sheet, 
first contact means extending from the resistive ele 
ment to the exterior of the encapsulating plastics 
sheet, 

second contact means extending from the conductive 
inner layer to the exterior of the encapsulating 
plastics sheet, 

?uid interposed between the resistive element and 
the conductive inner layer and tending to separate 
same, and 

a contact pin that is arranged to press on the encap 
sulating plastics sheet to thereby establish localised 
contact between the conductive inner layer and the 
resistive element, and is adjustable to establish dif 
ferent value of electrical resistance between the 
first and second contact means. 

3. A rheostat comprising 
a resistive element comprised of a flat insulating plate 

I carrying a winding of resistance wire, 
a resilient plastics sheet encapsulating the resistive 
element, said plastics sheet being comprised of first 
and second sheet portions welded together at their 
edges, 

a conductive inner layer carried by the plastics sheet, 
and 

a contact pin that is arranged to press on the plastics 
sheet to' thereby establishv localised contact be 
tween the conductive inner layer and the resistive 
element, and is adjustable to establish different val 
ues of electrical resistance. 

4. A rheostat comprising 
an encapsulating resilient plastics sheet comprised of 

first and second sheet portions folded against one 
another about a common edge and welded together 
at their other edges, 
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4 
a resistive element comprised of a resistive inner 

layer carried by the first sheet portion of the encap 
sulating plastics sheet, 

a conductive inner layer carried by the second sheet 
portion of the plastics sheet and arranged to overlie 
the resistive element when the first and second 
sheet portions are folded against one another, 

fluid interposed between the resistive element and 
the conductive inner layer and tending to separate 
same, and 

a contact pin that is arranged to press on the encap 
sulating plastics sheet to thereby establish localised 
contact between the conductive inner layer and the 
resistive element, and is adjustable to establish dif 
ferent values of electrical resistance. 

5. A rheostat comprising 
an encapsulating resilient plastics sheet comprised of 

first and second sheet portions hermetically se 
cured together at their edges, 

a resistive element comprised of a resistive inner 
layer carried by the first sheet portion of the encap 
sulating plastics sheet, 

a first conductive inner layer carried by the first sheet 
portion of the encapsulating plastics sheet at a lo 
cation alongside the resistive inner layer thereof, 

a second conductive inner layer carried by the sec 
ond sheet portion of the encapsulating plastics 
sheet and overlying both the resistive element and 
the first conductive inner layer, and 

a contact pin that is arranged to press on the encap 
sulating plastics sheet to thereby establish localised 
contact between the second conductive inner layer 
and both the resistive element and the first conduc 
tive inner layer, and is adjustable to establish differ 
ent values of electrical resistance. 

6. A rheostat according to claim 5, in which ?rst con 
tact means extends from the first conductive inner 
layer of the encapsulating plastics sheet to the exterior 
of the encapsulating plastics sheet, and second and 
third contact means extend respectively from opposite 
ends of the resistive element to the exterior of the en 
capsulating plastics sheet, for connection of the rheo 
stat as a voltage divider. 

7. A rheostat comprising 
an encapsulating resilient plasticssheet comprised of 

first and second sheet portions sealed together at 
their edges, 

a resistive element comprised of a resistive inner 
layer carried by the first sheet portion of the encap 
sulating plastics sheet, . 

a first conductive inner layer carried by the ?rst sheet 
portion of the encapsulating plastics sheet at a lo 
cation alongside the resistive inner layer thereof, 

a second conductive inner layer carried by the sec 
ond sheet portion of the encapsulating plastics 
sheet and overlying the resistive element, 

first contact means extending from the first conduc 
tive inner layer of the encapsulating plastics sheet 
to the exterior of the encapsulating plastics sheet, 
and second and third contact means extending re 
spectively from opposite ends of the resistive e ele 
ment to the exterior of the encapsulating plastics 
sheet, the second contact means also being con 
nected to the second conductive inner layer, 

a contact pin that is arranged to press on the encap 
sulating plastics sheet to thereby establish localised 
contact between the second conductive inner layer 
and both the resistive element and the first conduc 
tive inner layer, and is adjustable to establish differ 
ent values of electrical resistance, and a pilot light 
connected to, and controlled by, the ?rst contact 
means. 

a 4: 1k a a 


