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Safety device, particularly for a thermostat with an immersion rod sensor.

@ A safety device is described, particularly for a
thermostat (1) with an immersion rod system
comprising a rod (2) realized with ther-
moexpansible material, a low thermal dilatation
rod (3), provided within said thermoexpansible
rod (2), a casing (8), within which said rods
(2;3) are introduced, in correspondence of a I
cavity or cup (7) realized in thermoconductive
material, and an interruption mechanism (4) to
interrupt a phase of the electric circuit, connec-
ted to said rods (2 ;3), said device comprising a
spring element (6), a thermally inert thin disk
(9), a calibration element (10) for the safety
device and an element (11) for transmitting the
strains of the inert disk element (9) to an inter-
ruption mechanism for both the phases of the
electric circuit, said elements being introduced,
in the above mentioned sequence, from the
bottom to the above along said low thermal
dilatation rod (3), with the calibration element
(10) that is regulated in such a way to make the
safety device intervening at a temperature high-
er than the intervention temperature of said
interruption mechanism of a phase of the cir-
cuit, and said inert disk (9)element being
realized with a concavity toward the bottom and
having features to ftrip upside, reversing its
concavity, following the dilatation of the ther-
moexpansible rod (2).
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The present invention relates to an improved
safety system, particularly for a thermostat with an
immersion rod sensor.

More particularly, the invention concerns a safe-
ty system realized in such a way to be more sensible
with respect to the solutions presently available on
the market.

As it is well known, the thermostats with immer-
sion rod sensor for water heaters and like provide a
brass rod placed within a sheath that is immersed
within the liquid.

Within the brass rod a low thermal dilatation rod
is provided.

When the liquid has reached the preestablished
temperature, the brass rod expands, dragging during
its dilatation also the inner rod, and acts then on a
mechanical circuit that interrupts a phase of the elec-
tric circuit, thus excluding the resistance.

This kind of thermostats is also provided with a
further safety device, that intervenes in case of fail-
ure of the above mentioned device, so that in case still
higher temperatures are reached, it provides to inter-
rupt both the phases of the electric circuit.

At present, this safety system is realized by a bi-
metallic disk that, in case the temperature increases
up to reach a preestablished temperature, gets de-
formed. Said bimetallic disk is very thin and is shaped
in such a way to get deformed, when the transition
temperature is reached, tripping from a concave pos-
ition to a convex position or vice versa.

The bimetallic disk is now placed within a cavity
of the thermostat, realized with conductive material,
that contacts the liquid, therefore the warping effect
is obtained on the basis of a heat transmission be-
tween said cavity, heated by the liquid, and the bime-
tallic disk.

This means that the sensitivity of the safety sys-
tem is entrusted to said heat transmission, and fur-
ther to the reading of the temperature in correspon-
dence of the cavity.

Furthermore, and this feature is not admitted by
the safety rules of some countries, the bimetallic disk
with the decreasing of the temperature, rearms, by
the reversed process that brought it to trip following
an increasing of the temperature.

In view of all the above considerations, the Appli-
cant has studied a solution concerning the safety sys-
tem that allows to have greatly improved sensitibility
features while sensing the temperature with respect
to the prior art solutions.

Further, the solution according to the present in-
vention does not allow that the safety system auto-
matically rearms.

These and other results are obtained according
to the invention by the realization of a safety system
that begins to work on the basis of the dilatation of the
brass rod, and therefore acts on the basis of the tem-
perature read within the liquid mass.
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It is therefore a specific object of the present in-
vention an improved safety system, particularly for a
thermostat with an immersion rod system comprising
a rod realized with thermoexpansible material, a low
thermal dilatation rod, provided within said thermoex-
pansible rod, a casing, within which said rods are in-
troduced, in correspondence of a cavity or cup real-
ized in thermoconductive material, and an interrup-
tion mechanism to interrupt a phase of the electric cir-
cuit, connected to said rods, said system comprising
a spring element, a thermally inert thin disk, a calibra-
tion element for the safety system and an element for
transmitting the strains of the inert disk element to an
interruption mechanism for both the phases of the
electric circuit, said elements being introduced, in the
above mentioned sequence, from the bottom to the
above along said low thermal dilatation rod, with the
calibration element that is regulated in such a way to
make the safety system intervening at a temperature
higher than the intervention temperature of said inter-
ruption mechanism of a phase of the circuit, and said
inert disk element being realized with a concavity to-
ward the bottom and having features to trip upside,
reversing its concavity, following the dilatation of the
thermoexpansible rod.

Particularly, according to the invention, said
spring element is made up of a synthetic rubber or
metal disk, or of a disk made up of another elastic ma-
terial.

Preferably, according to the invention, said inert
thin disk is made up of inert metal.

Still according to the invention, said calibration
element is comprised by a metal ring screwed on a
thread provided at the end of said low thermal dilata-
tion rod, within said casing of the thermostat.

Further, according to the invention, said strain
transmission element of the disk element is made up
of a hollow overturned cylindrical element, the outer
circumference of which rests on the outer circumfer-
ence of the disk element.

In a preferred embodiment of the safety system
according to the invention, between said elastic ele-
ment and said inert disk element a thin bimetallic disk
element can be provided.

The present invention will be now described for il-
lustrative but not limitative purposes according to a
preferred embodiment, with particular reference to
the figures of the enclosed drawing showing a section
view of a thermostat providing the safety system ac-
cording to the invention.

In the figure an immersion thermostat 1 is partial-
ly shown in section, said thermostat 1 including the
safety system according to the present invention.

The thermostat 1 comprises a brass rod 2,
soaked within the liquid, not shown, and within which
a low thermal dilatation rod is provided.

When the liquid has reached a determined tem-
perature, the brass rod 2 expands, dragging also the
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inner rod 3 acting, on the basis of its displacement, on
a mechanism 4 that interrupt the electric connection
5.

When the liquid temperature descends under the
preestablished value, for example 70° C, the brass
rod 2 withdraws, restoring the start situation.

The safety system according to the invention, in
the embodiment shown in figure, is made up of a
spring element 6, realized with synthetic rubber, met-
al or other elastic material, provided about the rod 3,
within a cavity or cup 7 realized in the sheath 8 of the
thermostat 1.

Above said spring element 6 an inert disk 9 is pro-
vided, i.e. that does not get deformed with the varia-
tion of the temperature, and so shaped to assume,
when the safety system is inoperative, the position
shown in figure, but that is able to vary its bent, trip-
ping if mechanically stressed.

Above the disk 9, screwed on the rod 3, a metal
ring 10 is provided for the calibration of the safety sys-
tem. The calibration is realized tightening the metal
ring 10 on the disk 9 until the latter trips due to a cer-
tain dilatation of the brass rod 2.

In fact, as it can be deduced from the drawing, an
elastic mechanical linkage has been realized be-
tween the rod 2 and the disk 9, so that acting on the
metal ring 10 the disk trips in consequence of a dila-
tation of the rod 2 deriving from a different and higher
temperature with respect to the temperature that de-
termined the operating of the previously described
mechanism, since the safety system must intervene
only in case said mechanism did not properly worked
for any reason.

Still above the disk 9 and the metal ring 10 a
round element 11 is provided, inserted along the rod
3, said round element 11 having a C-shaped cross
section, the outer circumference of which rests on the
outer circumference of the disk 9.

In this way, the trip of the disk 9, and the conse-
quent bent variation, in consequence of the rod 2 di-
latation, thrusts the element 11 upward. The latter
acts on the pin 4 that determines the opening of two
phases of the electric circuit.

Obviously, being the disk 9 inert, it does not re-
arm when the temperature descend again under a
certain value.

One skilled in the art will understand that, in case
it is desired to add a further safety to the thermostat,
a bimetallic disk and the inert disk 9 can be coupled,
the bimetallic disk being positioned under the inert
disk, i.e. contacting the spring element 6.

In fact, in case for any reason the system descri-
bed should not properly intervene, the effect of the bi-
metallic element still operates.

However, being provided the inert disk 9, it is not
provided the possibility that the bimetallic disk auto-
matically rearms.

The present invention has been described for il-
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lustrative, but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
variations and/or changes can be introduced by those
skilled in the art without departing from the relevant
scope as defined by the enclosed claims.

Claims

1. Improved safety system, particularly for a ther-
mostat with an immersion rod system comprising
a rod realized with thermoexpansible material, a
low thermal dilatation rod, provided within said
thermoexpansible rod, a casing, within which
said rods are introduced, in correspondence of a
cavity or cup realized in thermoconductive mate-
rial, and an interruption mechanism to interrupt a
phase of the electric circuit, connected to said
rods, said safety system being characterized in
that it comprises a spring element, a thermally in-
ert thin disk, a calibration element for the safety
system and an element for transmitting the
strains of the inert disk element to an interruption
mechanism for both the phases of the electric cir-
cuit, said elements being introduced, in the
above mentioned sequence, from the bottom to
the above along said low thermal dilatation rod,
with the calibration element that is regulated in
such a way to make the safety system interven-
ing at a temperature higher than the intervention
temperature of said interruption mechanism of a
phase of the circuit, and said inert disk element
being realized with a concavity toward the bottom
and having features to trip upside, reversing its
concavity, following the dilatation of the ther-
moexpansible rod.

2. Safety system according to claim 1, character-
ized in that said spring element is made up of a
synthetic rubber disk.

3. Safety system according to claim 1, character-
ized in that said spring element is made up of a
metal disk.

4. Safety system according to claim 1, character-
ized in that said spring element is made up of
elastic material disk.

5. Safety system according to one of the preceding
claims, characterized in that said inert thin disk is
made up of inert metal.

6. Safety system according to one of the preceding
claims, characterized in that said calibration ele-
ment is made up by a metal ring screwed on a
thread provided at the end of said low thermal di-
latation rod, within said casing of the thermostat.
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Safety system according to one of the preceding
claims, characterized in that said strain transmis-

sion element of the disk element is made up of a
hollow overturned cylindrical element, the outer
circumference of which rests on the outer circum- 5
ference of the disk element.

Safety system according to one of the preceding
claims, characterized in that between said elastic
element and said inert disk element a thin bime- 10
tallic disk element can be provided.

Improved safety system, particularly for a ther-

mostat with an immersion rod according to each

one of the preceding claims, substantially asillu- 15

strated and described.
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