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(54) Highly reliable thermostat for adjusting temperature in electric apparatus

(57)  Theinvention relates to a thermostat for adjust-
ing temperature in electric apparatus comprising, inside
a box-like body, a membrane, coupled to a liquid holding
probe varying its volume as the temperature changes.
The thermostat comprises a rocking member support-
ing a non conductive material pad, affecting a metal
blade, depending on the volume variation, in turn
depending on the temperature transmitted to the mem-
brane. The blade is driven from a first position, providing
an electrical connection between an input terminal and

a first output terminal, to a second position, in which the : N

\ Q2

blade is electrically connected to a second output termi-
nal. The blade can be resiliently recovered to the first
position thereof by a resilient fork element, the legs of
which bear on an insulating diaphragm, provided with a
hole for allowing the pad to pass therethrough.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a thermostat
for adjusting temperature in electric apparatus or appli-
ances.

[0002] Thermostat for adjusting temperature in appa-
ratus in general and, in particular, in electric apparatus
or appliances, provided with a temperature measure-
ment probe for adjusting or controlling the thermostat
elements are already known.

[0003] In particular, said probe holds a liquid therein,
which changes its volume depending on the tempera-
ture being measured.

[0004] A capillary element is in turn coupled to a mem-
brane, usually arranged inside the thermostat and
affecting, through suitable volume variation transmitting
means, the thermostat electric contacts.

[0005] The above mentioned prior thermostats, how-
ever, have a comparatively large size and are scarcely
reliable and accurate in operation.

SUMMARY OF THE INVENTION

[0006] Accordingly, the aim of the present invention is
to provide a thermostat for adjusting temperature in
electric apparatus and appliances which is very reliable
in operation and has a very small size.

[0007] Within the scope of the above mentioned aim,
a main object of the present invention is to provide such
a thermostat assuring a perfect insulation of the
mechanical parts and electrical parts thereof.

[0008] Another object of the present invention is to
provide such a thermostat which can be adjusted on a
desired operating temperature in a very easy and accu-
rate manner.

[0009] Yet ancther object of the present invention is to
provide such a thermostat comprising reduced cost
thermostat components.

[0010] According to one aspect of the present inven-
tion, the above mentioned aim and objects, as well as
yet other objects, which will become more apparent
hereinafter, are achieved by a thermostat for controlling
temperature in electric apparatus of the type including,
inside a box-like body, a membrane, coupled to a liquid
holding probe which changes the volume thereof as the
temperature changes, characterized in that said ther-
mostat comprises moreover a rocking element support-
ing transmitting means for transmitting the volume
variation of said membrane to a metal blade element,
thereby resiliently driving, depending on said tempera-
ture depending volume variation, said blade element
from a first position, in which an input terminal and an
output terminal are electrically connected to one
another, to a second position, in which said blade ele-
ment is not electrically coupled to said first terminal.
[0011] According to a preferred embodiment of the
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present invention, in said second position, said blade
element provides an electrical connection between said
input terminal and a second output terminal.

[0012] According to a further preferred embodiment of
the present invention, the means for transmitting the vol-
ume variation of the membrane to said metal blade
comprise a non electrically conductive material pad,
rigid with said rocking element, said rocking element
being directly pivoted to said box-like body.

[0013] According to a further preferred embodiment of
the present invention, the thermostat comprises an
insulating diaphragm separating, inside said box-like
body, the electric parts from the mechanical part
thereof, and being provided with a hole for allowing said
non conductive material pad to pass therethrough, said
rocking element including moreover a resilient fork ele-
ment, the legs of which bear on said diaphragm, in order
to cause it to be resiliently recovered.

[0014] Preferably, the thermostat further comprises a
small driving shaft, to which said membrane is pivoted,
and which can be operated in order to adjust the ther-
mostat operating temperature, by changing the position
of said membrane with respect to said rocking element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Further characteristics, details and advantages
of the present invention will become more apparent
hereinafter from the following detailed disclosure, given
by way of an illustrative, but not limitative, example, with
reference to the accompanying drawings, where:

Figure 1 is a top plan view of the thermostat accord-
ing to the present invention;

Figure 2 is a bottom view of the thermostat accord-
ing to the invention, this view also showing a tem-
perature measurement probe;

Figure 3 is a cross-sectional view of the thermostat
according to the invention, provided with terminals
allowing said thermostat to also operate as a
switching element;

Figure 4 is a further cross-sectional view of the
thermostat shown in Figure 3; and

Figure 5 is a partially cross-sectioned view of the
thermostat according to the invention, provided with
a single output terminal, and which, accordingly,
operates as a simple-switch thermostat.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0016] In the following disclosure, reference will be
made to some preferred embodiments of the present
invention, which are illustrated as not limiting examples
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of possible variations of the invention.

[0017] More specifically, as it will become more appar-
ent hereinafter, the thermostat according to the present
invention can be made both as a simple thermostat, i.e.
a thermostat designed for switching on and off an elec-
tric connection to an electric apparatus, as the tempera-
ture being monitored exceeds a threshold temperature
value, and as a switching or commutating element,
adapted to actuate an alternative device.

[0018] The thermostat according to the invention gen-
erally indicated by the reference number 1 comprises a
box-like body, including a box element 4 and a base ele-
ment 7, coupled to one another by coupling screws or
other like coupling means, and holding in its inside a
membrane 6.

[0019] As shown, said membrane 6 is provided with a
capillary transmitting tube 17, and being moreover cou-
pled to a temperature sensing or detecting probe 3, said
probe holding therein a liquid the volume of which
changes depending on the temperature.

[0020] The membrane 6 contacts a rocking element 8,
which can perform a rocking movement, since it is piv-
oted to the body of the box element 4 at one of the end
portions thereof, without any additional pivot pin.

[0021] More specifically, the rocking element 8 com-
prises two side wings, operating as fulcrum elements,
and which are engaged, with a plug-in type of connec-
tion, in corresponding contoured slots formed in the
body of the box element 4.

[0022] This solution allows to omit a pivot pin, thereby
allowing a remarkable material saving as well as an
easier assembling.

[0023] The rocking element 8 supports a pad 12,
made of a non conductive material, which is provided for
contacting a resilient metal blade element 14, allowing
the input terminal 26 to be connected to at least one of
the output terminals 27, 28.

[0024] Preferably, said blade element 14 is provided,
at one end portion thereof, with a double contact 45; two
output electric contacts, rigid with said terminals 27 and
28 being moreover provided.

[0025] To said rocking element 8 a fork 9 is moreover
connected, said fork comprising two metal elements,
having resilient properties, contacting a diaphragm 47,
departing the box-like element 4 and base 7 holding the
electric parts.

[0026] The diaphragm 47 is moreover provided with a
hole 48 allowing the pad 12 to pass therethrough, in
order to allow it to contact said blade element 14.
[0027] The thermostat according to the present inven-
tion operates as follows.

[0028] As the temperature of the fluid being monitored
increases, the liquid held inside said probe will cause
the membrane 6 volume to increase.

[0029] Thus, the membrane 6, upon expanding, will
push the rocking element 8 to cause the pad 12 to press
against the blade element 14.

[0030] As the temperature increases, the pressure
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provided by the pad 12 on the blade element 14 will
cause the input terminal 26 to snap disengage from the
output terminal 27.

[0031] [f the thermostat is provided to operate as a
switching or commutating element, then the blade ele-
ment 14 will contact the second output terminal 28,
thereby operating a second device, such as a fan or the
like.

[0032] If, upon operation of the thermostat, the tem-
perature being monitored decreases, then the mem-
brane 6 size will also decrease; in this case, the rocking
element 8 will be driven toward the membrane 6, under
the force provided by the resilient fork 9.

[0033] Thus, the pad 12 will be disengaged from the
blade element 14 which, because of a curved portion 20
thereof operating as a resilient spring, will snap recover
to its position on the output terminal 26, thereby actuat-
ing the previously switched off electric apparatus and
possibly switching off, in the case of a commutator oper-
ation, the second output terminal and the apparatus
connected to the latter.

[0034] In fact, said blade element 14 is provided, at a
middle portion thereof, with the mentioned curved por-
tion 20, the concavity thereof faces the terminals 26, 27
and 28, and being rigidly connected to the input terminal
26 by one of its end portions, thereby allowing said
blade element to resiliently return to its starting position.
[0035] The thermostat according to the invention is
moreover provided with a driving small shaft 5 to which
said membrane 6 is pivoted, and which will allow to
manually adjust the spacing of the membrane 6 from
the rocking element 8.

[0036] By this adjustment, it will be possible to accu-
rately calibrate the thermostat on a desired operating
temperature.

[0037] Furthermore, the input terminal 26 and support
of the blade element 14 are made as a single-piece.
[0038] This solution would allow a better electric con-
tinuity between the blade element 14 and terminal 26, in
addition to providing a less cost for the involved materi-
als and assembling requirements.

[0039] Finally, the disclosed thermostat, owing to its
small size and constructional simplicity, can be made
with a very high constructional precision, thereby pro-
viding a very reliable operation.

Claims

1. A thermostat for controlling temperature in electric
apparatus of the type including, inside a box-like
body, a membrane, coupled to a liquid holding
probe which changes the volume thereof as the
temperature changes, characterized in that said
thermostat comprises moreover a rocking element
supporting transmitting means for transmitting the
volume variation of said membrane to a metal blade
element, thereby resiliently driving, depending on
said temperature depending volume variation, said
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blade element from a first position, in which an input
terminal and an output terminal are electrically con-
nected to one another, to a second position, in
which said blade element is not electrically coupled
to said first terminal.

A thermostat for adjusting temperature in electric
apparatus according to Claim 1, characterized in
that, in said second position, said blade element
provides an electric connection between said input
terminal and a second output terminal.

A thermostat for adjusting temperature in electric
apparatus according to Claims 1 or 2, characterized
in that said means for transmitting the volume vari-
ation of said membrane to said metal blade element
comprise a non conductive material pad, rigid with
said rocking element.

A thermostat for adjusting temperature in electric
apparatus according to Claim 3, characterized in
that said rocking element is directly pivoted to said
box-like body.

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said thermostat
comprises an insulating diaphragm separating,
inside said box-like body, said electric parts from
said mechanical part, said diaphragm being pro-
vided with a hole for allowing said pad to pass
therethrough.

A thermostat for adjusting temperature in electric
apparatus according to Claim 5, characterized in
that said rocking element comprises a resilient fork,
the leg of which bear on said diaphragm, to allow
said rocking element to be resiliently recovered.

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said thermostat
comprises moreover a driving small shaft, to which
said membrane is pivoted, said driving small shaft
being adapted to operate for adjusting the opera-
tion temperature of the thermostat, by changing the
position of said membrane with respect to said
rocking element.

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said box-like body
comprises a box element including in its inside said
membrane and a base, supporting said input and
output terminals as well as a seat for housing
therein said diaphragm and being coupled to said
box element by coupling screws or other suitable
coupling means.
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9.

10.

11.

12

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said metal blade
element is provided, at a middle portion thereof,
with a curved portion having an end thereof rigidly
coupled to said base, for aiding the resilient recov-
ering of said blade element from said second posi-
tion to said first position thereof.

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said metal blade
element is provided, at one end portion thereof,
with a double contact and that output electric con-
tacts are rigid with said terminals.

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said input terminal
and said support of said metal blade element are
made as a single piece.

A thermostat for adjusting temperature in electric
apparatus according to one or more of the preced-
ing claims, characterized in that said rocking ele-
ment comprises two side wings, operating as
fulcrum means, and engaging, with a plug-in type of
engagement, in corresponding contoured slot
formed on the body of said box element.
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