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@ Armored electric resistor for washing machines and the like, including heat-sensitive switching
means for protection against overheating.

@ A resistor (10) comprising a tubular sheath (11)
for protecting the resistor and heat-sensitive switch-
ing means for protection against overheating. These
means include normally-closed fixed and movable 17a
contacts (22a, 24a, 26a, 26b) and pusher elements
(27) for the quick opening of the contacts. The
pushers are controlled by respective pre-loaded
elastic means (33) normally kept under tension by
fraction elements (31) which are rigidly coupled by
stop elements (34) made of fusible material which
are associated with the sheath (11). When a preset
sheath temperature is exceeded, the stop elements
(34) melt and release the pre-loaded elastic means
(33) opening the contacts.
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The present invention relates to an armored
electric resistor for washing machines and the like,
of the type comprising a tubular resistor protection
sheath immersed in the water of a washing tank,
and an element for fixing said sheath to the wall of
the tank, composed of two metallic flanges with an
interposed elastomeric gasket suitable to be de-
formed in order to adhere, for retention and seal-
ing, to the edges of an accommodation hole
formed on said wall, when the flanges are arranged
mutually adjacent by means of a tightening bolt.

As is known, in washing machines, and more
generally in household appliances in which an ar-
mored resistor heats water, the electric power sup-
ply of the resistor is subject to the control of a
water level sensor which, when tank is full, switch-
es the power supply from the electric filling valve
to the resistor, thus preventing said resistor from
being supplied with power when there is either no
water or the quantity thereof is insufficient.

In normal working conditions, the fransfer of
heat from the resistor to the water keeps the tem-
perature of said resistor at preset values, prevent-
ing its overheating.

However, in case of malfunction of the level
sensor or of any accidental contact in the electric
circuit of the machine, the resistor may be powered
even in absence of water. In this case, the tem-
perature of the armored resistor rises rapidly, even-
tually reaching high values which, besides damag-
ing the resistor itself and the machine which uses
it, can also cause the combustion of the textile
material loaded in the washing tank.

In order to avoid these drawbacks, systems for
protecting the resistor against overheating have
already been provided, said systems intervening
automatically to break the electric contact between
the resistor and the electric power supply line when
the temperature of the resistor exceeds a preset
value.

Some known systems use fuse means which
are inserted in the sheath of the resistor and are
electrically connected in series to said resistor.
When a preset temperature threshold is reached,
said means melt and interrupt the electrical con-
tinuity of the resistor, disconnecting it from the
power supply.

Other known systems use microswitch means
interposed between at least one terminal of the
resistor and the related power supply cable; a
metallic rod is associated with said means and
passes through the fixing element and connects to
the sheath of the resistor. The metallic rod, by
virtue of the thermal expansion of said sheath,
actuates the button of the microswitch.

It is also known to use thermostatic switches,
which are also inserted between at least one termi-
nal of the resistor and the power supply line and
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are thermally connected to the resistor sheath by
means of a metallic probe passing through the
fixing element to transfer the heat of said sheath to
the heat-sensitive means.

However, these known protection means have
not yielded satisfactory results. In particular, the
use of fuse means of the first type considerably
complicates the manufacturing process of the re-
sistor, which results in high production costs. The
solution which uses microswitch means is also
economically disadvantageous due to the high cost
of its components, and furthermore does not offer
satisfactory assurances of reliability due to the pos-
sibility that the microswitch actuation rod might
jam, for example due to excessive tightening of the
bolt of the fixing element and/or due to the pres-
ence of lime deposits.

Thermostat-controlled switch systems, despite
being more reliable than the preceding ones, in
turn have the drawback that they have considerable
thermal inertia, due to the low rate at which the
probe transmits heat to the heat-sensitive means,
so that their intervention is often untimely.

The aim of the present invention is o eliminate
these drawbacks and, within the scope of this gen-
eral aim, the invention has the important object of
providing an armored resistor with heat-sensitive
switching means for protection against overheating,
which is highly reliable in operation and at the
same time has a low manufacturing cost.

Another important object of the present inven-
tion is to provide an armored resistor with switching
means for protection against overheating, said
switching means being structured in a simple man-
ner and not compromising the tightness of the
element for fixing the resistor to the tank of wash-
ing machines or the like.

Other objects of the invention are to provide an
armored resistor with switching means for protec-
tion against overheating which are structured so as
to have minimum bulk, maximum protection against
accidental contacts, facilitate the electrical connec-
tion of the resistor to the power supply conductors
and improve its functionality.

In particular, a further object of the invention is
to provide a resistor with connection means struc-
tured so as to prevent connection errors during the
assembly of the resistor on the user machine.

In order to achieve this aim, these important
objects and others which will become apparent
from the following detailed description, the present
invention relates to an armored electric resistor
with heat-sensitive switching means for protection
against overheating, characterized in that said
means include fixed and movable contacts, which
are normally closed by elastic engagement and are
supported respectively by the connectors for con-
nection to the power supply line and by the termi-
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nals of the resistor, and pusher elements for the
quick opening of said contacts, which are con-
trolled by respective pre-loaded elastic means nor-
mally kept under tension by retention elements
which are rigidly coupled, so as to prevent move-
ments, by stop elements made of fusible material
associated with the sheath of the resistor; when a
preset sheath temperature is exceeded, said stop
elements melt and release the pre-loaded elastic
means which, by acting on the pusher elements,
open said contacts and disconnect the resistor.

According to an embodiment of the invention,
each pusher element for opening the contacts is
constituted by a steatite cylinder resting on a disk
provided, at one end, with a ftraction element
slideably contained in a tubular guide. A pre-loaded
spring is interposed between the disk and the
corresponding adjacent end of the tubular guide
and is kept under tension by a fusible-weld con-
nection between the other end of the traction ele-
ment and the corresponding end of the tubular
guide; said fusible weld is kept in contact with the
sheath of the resistor by a metallic strap for heat
exchange purposes.

According to a further embodiment, each push-
er element for opening the contacts is constituted
by a button arranged at the end of the first arm of
a lever which can oscillate about a fulcrum and is
made to rotate about said lever fulcrum by a pre-
loaded spring kept under tension by the retaining
action of a plate made of fusible material connect-
ing the end of the second arm of the lever to the
sheath of the resistor; the second arm of the lever
sealingly passes through the sheath fixing element
so that it can oscillate.

Further characteristics and advantages of the
present invention will become apparent from the
following detailed description and with reference to
the accompanying drawings, given by way of non-
limitative example, wherein:

figure 1 is a front elevation view of an armored
resistor with protective switching means accord-
ing to an embodiment of the invention;

figure 2 is a front elevation view, taken along the
arrows II-Il of figure 1;

figure 3 is an enlarged-scale partially sectional
view, taken along the plane lll-lll of figure 2,
showing the switching means in closed position;
figure 4 is an enlarged-scale view of a detail of
figure 3, illustrating the switching means in open
position after intervention of the heat-sensitive
means;

figures 5 and 5a are respectively a side view
and a plan view of the fixed contacts of the
switching means of figure 3;

figure 6 is a sectional view, similar to figure 3,
illustrating the device according to another em-
bodiment of the invention, with the switching
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means in closed position;

figure 7 is an enlarged-scale view of a detail of
figure 6, illustrating the switching means in open
position.

With reference to figures 1 to 5, the reference
numeral 10 generally designates the armored resis-
tor; the reference numeral 11 designates the pro-
tective sheath of the resistor; and the reference
numeral 12 designates the element for fixing the
resistor to the tank of the washing machine.

In a per se known manner, the fixing element
12 is constituted by two superimposed metallic
flanges 13 and 14, between which an elastomeric
gasket 15 is inserted; said gasket is expanded, in
order to provide a retention and sealing action
against the edges of the seat formed in the wall of
the tank, by the tightening of a bolt 16, which
clamps the plates against each other.

According to the invention, a hollow container
17 is arranged above the plate 14 and is con-
stituted by a cell made of an elastically insulating
polymeric material, which is formed by two half-
shells 17a and 17b joined along the median plane
P of the fixing element and mutually connected by
means of rivets made of plastics, which are riveted
by ultrasonic means. Seats 18 for containing the
end portions of the sheath 11, and a pair of cylin-
drical guides 20 are provided in the half-shells of
the cell 17; said guides are arranged respectively
adjacent to the seats 18, with respect to which they
are inclined at an angle of approximately 8°.A fray
21 is also formed on the outer face of the half-shell
17b and contains and protects three male Faston
connectors 22-23-24 mutually spaced by a dis-
tance of 10 mm and suitable to receive corre-
sponding female connectors fitted on the power
supply cables and the ground cable. The tray 21
has a keyed insertion profile, and the profile of the
female connectors is correspondingly keyed in or-
der to avoid connection errors.

The power supply connectors 22 and 24, which
are arranged edgeways, enter the half-shell 17b
and form, with their tab 22a and 24a (see also
figure 5), which is tapered and slightly offset with
respect to the plane of the connector, correspond-
ing fixed contacts, also arranged edgeways and
protruding inside said half-shell. The connector 23,
suitable to receive a female connector connected
to the ground cable, extends with an offset portion
23a entering a slot 25 formed on the flange 14 of
the fixing element 12 and is in electrical contact
with said flange, to which it is connected by rivet-
ing or upsetting. Corresponding moving contacts
26a and 26b cooperate with fixed contacts 22a and
24a and are formed by elastically flexible metallic
laminae of adequate cross-section. Each moving
contact has one end electrically connected to a
corresponding terminal 19 of the resistor; its other
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end is forced into elastic contact engagement with
the corresponding fixed contact 22a or 24a respec-
fively.

In order to ensure effective elastic engagement
between the fixed and the moving contacts, said
moving contacts are substantially S-shaped and
their end is connected to the corresponding termi-
nal 19 of the resistor by means of a forced fit
providing, in a known manner, for a hole having a
smaller diameter than that of said connector and is
surrounded by radial cuts forming corresponding
elastically deformable sectors which, when the con-
nector is pressed, prevent the axial sliding of the
moving contact.

According to the invention, a corresponding
pusher element 27 is aligned with each moving
contact 26 below it; said pusher element is con-
stituted by a steatite cylinder slideably contained in
the corresponding cylindrical guide 20. Each push-
er element 27 rests on the terminal disk 30 of a
corresponding fraction element 31 slideably con-
tained in a respective tubular guide 32. A pre-
loaded spring 33 is interposed between the disk 30
and the corresponding adjacent end 32a of the
tubular guide 32 and is kept under tension by a
fusible-weld connection 34, coupling the other end
of the traction element 31 (the one opposite to the
disk 30) to the corresponding end of the tubular
guide 32. Said guide sealingly passes through the
fixing element 12 and extends for a convenient
length along the sheath 11 of the resistor, against
which it is clamped by means of a metallic strap
35. The fusible weld 34 is made of a fusible alloy
with a melting point of approximately 200°C, with a
variation of plus or minus 10°C depending on the
nature and proportion of the metals composing the
alloy.

It is easily understandable that for tempera-
tures below this value, the described safety system
remains inactive (figure 3), whereas in case of
absence of water, when the temperature of the
sheath 11 slightly exceeds 200°C the welds 34
melt and release the traction elements 31. This is
followed by the sudden extension of the springs 33
which, by acting on the pushers 27, cause the
rapid opening of the corresponding moving con-
tacts 26 (figure 4). Naturally, the tension of the
spring 33 is chosen so that it is sufficiently higher
than the tension applied by the moving contact
lamina 26 on the respective fixed contact, so as to
ensure the complete separation of said moving
contact from the corresponding fixed contact. Pref-
erably, the end 32a of the tubular guide 32, adja-
cent to the disk 30, is cup-shaped, so as to receive
an elastomeric gasket 36 on which the spring 33
contrasts, deforming said gasket so that it adheres
by forced contact engagement against the fraction
element 31 in order to seal against any leakage of
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water along the guide 32.

In the embodiment of figures 6 and 7, the
moving contacts 260 are constituted by laminae
shaped like wire springs which deform elastically
by rotating about a pivot 261. The free end of said
contacts adheres, by elastic contact engagement,
fo a corresponding fixed contact 240 constituted by
the end, folded at right angles, of a wing 241 of
each Faston connector 22 and 24, which is in turn
folded at right angles with respect to the connector
itself.

A respective pusher element 270, constituted
by an oscillating button made of a polymeric ma-
terial which is subject to the action of a pre-loaded
spring 330, acts at said free end of the moving
contacts. The pusher 270 is fitted on the end of the
first arm 311 of a lever 310 which can oscillate
about a fulcrum 312. The spring 330 is kept under
tension by the retaining action of a plate 340, made
of a fusible alloy, connecting the end of the second
arm 313 of the lever 310 fo the sheath 11 of the
resistor. The fulcrum 312 of the lever is constituted
by a spherical expansion sealingly interposed, so
that it can perform limited oscillations, between a
hemispherical seat formed in the elastomeric gas-
ket 15 and the outer flange 14 of the fixing element
12. The second arm 313 of the lever 310 passes
through the fixing element 12 in a corresponding
conical opening 340 of the elastomeric gasket 15
and in a slot 341 of the internal flange 13, both of
which allow the oscillation of the lever. According
to this variation, if the temperature of the sheath 11
rises above the preset value, the plates 340 melf,
releasing the levers 310, and the buttons 270,
pushed by the springs 330, cause the rapid open-
ing of the moving contacts 260.

Naturally, without altering the concept of the
invention, the details of execution and the embodi-
ments may be varied extensively with respect to
what is described and illustrated by way of non-
limitative example without thereby abandoning the
scope of the invention.

Where technical features mentioned in any
claim are followed by reference signs, those refer-
ence signs have been included for the sole pur-
pose of increasing the intelligibility of the claims
and accordingly such reference signs do not have
any limiting effect on the scope of each element
identified by way of example by such reference
signs.

Claims

1. Armored electric resistor (10) for washing ma-
chines and the like, comprising a tubular resis-
tor protection sheath (11) suitable to be im-
mersed in the washing tank, an element (12)
for fixing said sheath to the wall of the tank
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and heat-sensitive switching means for protec-
tion against overheating, characterized in that
said switching means include fixed (22a, 24a)
and movable (26a, 26b) contacts, normally
closed by elastic engagement and supported
respectively by the connectors (24, 26) for
connection to the power supply line and by the
terminals (19) of the resistor, and pusher ele-
ments (27) for the quick opening of said con-
tacts, controlled by respective pre-loaded elas-
tic means (33) normally kept under tension by
traction elements (31) which are rigidly coup-
led, so as to prevent movements, by stop
elements (34) made of fusible material asso-
ciated with the sheath (11) of the resistor;
when a preset sheath temperature is exceed-
ed, said stop elements (34) melt and release
the pre-loaded elastic means (33) which, by
acting on the pusher elements (27), open said
contacts (22a, 24a, 26a, 26b) and disconnect
the resistor.

Armored electric resistor according to claim 1,
characterized in that each pusher element (27)
for opening the contacts is constituted by a
cylinder made of insulating material resting on
a disk (30) provided at the end with a traction
element (31) slideably contained in a tubular
guide (32) and in that a pre-loaded spring (33)
is interposed between the disk (30) and the
corresponding end (32a) of said tubular guide
(32) and is kept under tension by a fusible-
weld connection (34) between the other end of
the traction element (31) and the correspond-
ing end of the tubular guide (32); said fusible
weld (34) being kept in contact with the sheath
(11) of the resistor by a metal strap (35) for
heat exchange.

Armored electric resistor according to claims 1
and 2, characterized in that said fixed (22a,
24a) and movable (26a, 26b) contacts are con-
fained in a hollow container made of insulating
material associated with said element (12) for
fixing the resistor and formed by mutually op-
posite half-shells (17a, 17b) which are mutually
coupled.

Armored electric resistor according to claims 1
to 3, characterized in that said half-shells (17a,
17b), which form the hollow container, are in-
ternally provided with a pair of containment
seats (18) for said terminals (15) of the resistor
and with a pair of guides (20) for said movable
cylinders (27) made of insulating material, said
cylinders guides being inclined with respect to
said resistor terminal seats (18).
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10.

Armored electric resistor according to claims 1
to 4, characterized in that one of said half-
shells (17b) which forms the hollow container
is externally provided with a tray (21) having a
keyed insertion profile for the containment and
protection of a set of three male Faston-type
connectors (22, 23, 24) suitable to receive fe-
male connectors with a correspondingly keyed
profile which are fitted onto the power supply
and ground conductors.

Armored electric resistor according to claims 1
and 5, characterized in that the Faston connec-
tors (22, 24), suitable to receive the female
connectors of the power supply cables, extend
inside the hollow container (17a, 17b) and
form, with an extension (24a, 26a), the pair of
fixed contacts of said switching means.

Armored electric resistor according to claims 1
and 5, characterized in that the Faston connec-
tor (23), suitable o receive the female connec-
tfor of the ground cable, extends with an offset
portion (23a) entering a slot (25) of the upper
flange (14) of said fixing element (12), to which
it is connected by riveting or upsetting.

Armored electric resistor according to claim 1,
characterized in that the moving contacts (26)
of the switching means are formed by elas-
tically flexible laminae having one end rigidly
coupled to the corresponding terminal (19) of
the resistor (10).

Armored electric resistor according to claims 1
and 2, characterized in that said end of the
tubular guide (32a), adjacent to said disk (30)
of said ftraction element (31), is cup-shaped
and contains an elastomeric gasket (36) on
which said pre-loaded spring (33) contrasts,
deforming said gasket (36) and making it ad-
here to said fraction element (31) in order to
seal against water leaks.

Armored electric resistor according to claim 1
and any one of claims 3 to 8, characterized in
that each of said pusher elements (270) for
opening said contacits (240, 260) of said
switching means is constituted by a button
arranged at the end of a first arm (311) of a
respective lever (310) which can oscillate
about a fulcrum (312) and can rotate about
said fulcrum (312) of the lever by a pre-loaded
spring (330), kept under tension by a plate
(340) made of fusible material connecting the
end of a second arm (313) of the lever (310) to
the sheath (11) of the resistor; said second
lever arm (313) passing through the sheath
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fixing element (12) so as to form a seal and so
that it can oscillate.

Armored electric resistor according to claim
10, characterized in that the moving contacts
(260) of the switching means are formed by
elastically flexible laminae shaped like wire
springs.

Armored electric resistor according to claim
10, characterized in that said oscillation ful-
crum (312) of said lever (310) is constituted by
a spherical expansion sealingly interposed be-
tween a hemispherical seat formed in an
elastomeric gasket (15) of said sheath fixing
element (12) and the outer flange (14) of said
fixing element (12).

Armored electric resistor according to claims
10 and 12, characterized in that said second
arm (313) of said lever (310) passes through
said sheath fixing element (12), in a corre-
sponding conical opening (340) of an
elastomeric gasket (15) of said sheath fixing
element (12) and in a slot (341) of an internal
flange (13) of said fixing element (12).
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