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(54) Electrical relay with thermal time
delay

(57} Athermalrelay, e.g.forusein
starting monophase induction motors,
comprises an actuator assembly of a
preformed bimetal disc (4) and a heating
tablet (10) preferably of material of
positive coefficient of electrical
resistivity, held together as a force fit
between spaced terminals (2,3 and 5,6)
inaninsulating casing (1,11). Aresilient
leg (12) of terminal (2,3) presses against
one face ofthe heating tablet (10), and
bridge portion (13) of terminal (5,6) is
adjustably abutted against the centre of
the bimetal disc {4). Amovable relay

contact (9a) is carried by the bimetal disc’

and co-operates with a fixed contact (9)
mounted on a third terminal (7,8) in the
casing.

The ends ofthe bimetal disc {4) lie in
narrow spaces formed in the casing (1)
which limit the stroke of the bimetal disc.
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SPECIFICATION
Electrncal relay with thermal tume delay

Thus invention relatesto an electrrcal relay with
thermal time delay, including a bimetal elementand a
heating element.

Asitis known, in monophase induction motors or
asynchronous motors, particular expedients are
needed to overcome the start-up difficulties, especial-
ly under load conditions, before entering a normal
operation condition. The start-up problem has been
solved hitherto by various approaches, one of which
provides for using an additional winding that is
excluded upon starting-up the motor. In orderto

‘obtain this result, a relay is employed with normally
closed contacts that are cpened afterthe expirationof

acertain delay time.
Whilst the invention may be embodied in a relay
intended for such use as above expiained,itshould, of

. course, be understood that the start-up of monophase

induction motors, for instance motorsto drive com-
pressor units of freezers and the like,isonlyone .-

example of the application possibilities ofsuch relays, -

in fact, they can be utilized in all those cases wherein a
delayed operation of the relay is needed, thatis in all
those circuits in which atime delay is needed between
the actuation and the response.

ftis alsoto be remarked that, whilst the invention
may be embodied in a relay having normally closed
contacts, nc problem will be encountered in slightly
modifying the structure as described in order to
achieve athermal time delay relay with normally open
contacts for other apphcatrons where this mightbe
necessary.

According to the present invention from one aspect,
anelectrical relay with thermal time delay, particularly
although not exclusively forusein stamng monoph-
ase electric induction motors, includes a casing of -
insulating material; afirst, a second and athird electric
connection terminal; an actuator assembly including
a heating elementand a bimetal element; afirstrelay
contact attached to thefirst terminal and a second

_relay contact attached to the bimetal element; the said

actuator assembly being operatively and preferably
adjustably arranged loyforce fit between said second
and third terminals.

Theforce fitarrangement ofthe tablet—blmetal
assembly is designed so asto ensure excellent
thermal coupling, which inturn ensures operation’

time constancy. Such a forcefitarrangementmay be -

achieved by means of a deformed resilient leg portion:
ofthe second terminal which presses againsta face of
the treating element to hold the actua'tor assembly
against thethird terminal.

Moreover such aforce fit arrangement canbe
effected for instance by an adjustment screw means
which varies the engagement between the bimetal
elementand protruding portlon ofthe th|rd termmal
associated therewith.

Anyway, afurther adlustment possrblhty canbe

utilized by actlng uponthe contact element, Wlthout o
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the terminal being displaced.

Preferably the heating element may comprise a
tablet of a material having a positive temperature )
coefficient (PTC) of electrical resistivity through which_
aheating current is passed when an electric power
supply is connected to the relay. :

In a preferred embodiment the stroke of the blmetal
elementis defined andlimited by fixed stop elements
builtin the casing. This has not only the purpose of
facilitating the re-closure of the contacts upon discon-
necting the device from the power supply, but also the
purpose of sighificantly reducing the mechanical

stresses which the bimetal element mustwithstand,

therebyi lncreasmg its useful life, expressed as num-
ber of operation cycles before failure.

The bimetal element as usedinthe relay of this
invention prereraloly comprises a disc of preformed
type, characterized by two discrete critical tempera-
tures at which the reversal of the mechanical curva- -
ture occurs.

Contrary to all already known start -up devices, most -
ofwhich are of electro-magnetic type, the operation of
which depends on the current flowing there-through,
the operation of the time delay thermai relay accord-

' ingtothisinventionisindependent of the load current

and at the same time. it is effectively unresponsive to
the normal variations of the mains voltage.

Further objects and advantages of this invention will
be apparent to those'skilled in the art from the '

following detailed description of the accompanying
" drawings, wherein a preferred embodiment of the

invention is shown by way of example only and not of
limitation.

inthe drawings:-

Figure 1 shows a plan view ofthe interior of a relay

"~ with all its component elements;.

100

105 .
~inFigure1;’
110

115

- 120

‘Figure 2shows a cross—sectron view along line A-A
inFigure1; ~ :
Figure 3shows a cross-sectlon view along line B- B

_inFigure 1;

Figure 4 shows a cross- sectlon view along line C- C
in Figure 1; and )
Figure5 shows a cross-section view along Ime D-D

Referring now to the drawings and particularly.to
Figure 1, there is shown a thermal relay-embodying .
this invention which includes a casing 1ofan -
insulating material; closed by means of alid member -
11. Threeterminais 2, 8 and 7 are housed in casing 1
and protrude out of it with three connectiontabs 3,5

‘and 8, respectively. Spring contacts 2A, 6Aand 7Aof

the respective terminals 2, 6 and 7 are accessible
through apertures 2B, 6B and 7Bintheécasing 1. An
actuator assembly includingatablet 10-ofa material of
positive temperature co-efficient of electrical resistiv-
ity (PTC) and a bimetal disc4is operatively interposed
between said flrsttermmal 2,3 and said second
terminal 5, 6. )
. Thethird termmal 7,8bears a contact pad9,thatcan

" -be defined as a stationary contact and is designed so

asto engage a contact pad 9a, that can be defined as a
movable contact, attached to 'the,en_d portion ofthe

The drawmgs orlgmally flled were informal and the prlnt here reproduced is taken
o from a Iater filed formal copy.” S I
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bimetal disc member4. -

Inrest condition, the two contact pads 9, 9a are
closed. When the mains supply is connected to
terminals 2 and 6, tablet 10 heats up as current passes
through it between terminals 2and 6, and transfers a
portion ofthe heat so produced to the bimetal disc
member4.

By taking advantage ofthe characteristics of tablet
10 and of bimetal disc member 4 that is thermally
coupled thereto, the heat transferred to bimetal disc
member 4 from tablet 10 causes this bimetal disc
member to reach its firstintervention temperature,
whereby a snap action of the bimetal disc occurs -
which results into a reversal of its preformation
curvature. Thisinturn causes the circut of the two
contact pads 9, 9a to be opened.

Asitcanbeseenin particularin Figure 1, bimetal
disc member4is mounted in casing 1 with itsends
being inserted into well defined spaces in the casing

-so thatthe sides of these spaces provide fixed stop

reference points by which the stroke of the bimetal
disc memberis limited. Afirst object of such a stroke
limitation, as above already set forth, is to maintain
the bimetal disc memberin a position ready for reset,
whereby the re-closure of the contacts is facilitated
when the connection of the device to the mains supply
is interrupted and the tablet 10 cools. A second object
is to guarantee very low mechanical stresses on the
bimetal disc, thereby increasing its useful life.

Asfar as the interposition of the tablet-bimetal disc
assembly between terminals 2, 3and5, 6iscon-
cerned, itshould be noted that such interposition
should be designed so as to provide an optimum
thermal coupling between the tablet and the bimetal
disc member, as well as an electrical path between the

_terminals 2, 3 and 5, 6 and this resultis achieved by

means of the pressure a resilient deformed leg
member 12 ofterminal 2 exerts due to its force
deformation against aface oftablet 10. By this
arrangement, any mechanical tolerances of the com-
ponent parts are accommodated and the necessary
pressure is exerted between said component partsto
minimize the heat transfer losses. Thanksto this so
optimized thermal coupling, the operation time con-
stancy is guaranteed.

The time elapsing after the connection to the power
supply until the contacts are opened is predetermined
by means of a calibration step of the bimetal disc
intervention temperature which is carried out by
acting uponterminal 5, whost protruding bridge
member 13 is abutted against bimetal disc member 4
{Fig. 3), by means of an adjustment screw (not shown)
which varies the setting of the bridge 13 acting upon
the center point of the bimetal member. The calibra-
tion may also be effected by suitably deforming
terminal member 5.

Thisinvention has been herembefore descrlbed in
its preferred embodiments, but it should be under-
stood that variations and changes can be made to the
construction details by those skilled inthe art without
departing from the scope of this invention.

CLAIMS )

1. Anelectrical relay with thermal time delay,
particularly although not exclusively for use in starting
monophase electricinduction motors, which includes
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a casing; afirst, a second and a third electric
connection terminal; an actuator assembly including
a heating element and a bimetal element; afirstrelay
contact attached to the first terminal and asecond
relay contact attached to the bimetal element; the said
actuator assembly being operatively and adjustably
arranged by force fit between said second and third
terminals.

2. Anelectrical relay with thermal time delay,
which comprises a casing in which are housed first,
second and third electrical terminals, an actuator
assembly of an electrical heating elementand a
bimetal element, and a pair of co-operating relay -
contacts whereof the first relay contactis afixed
contact mounted on the firstterminal and the second
relay contact is a movable contact carried by the ™
bimetal element, and in which the said actuator
assembly is operatively mounted as a force fit
between the second and third terminals in such a way
thatthe heating elementis held in good thermal
contact with the bimetal element and a path for
heating currentis established between the second and
third terminals.

3. Atimedelayrelay asclaimedin Claim 1 or Claim
2,inwhich the heating element is a tablet of material
having a positive co-efficient of electrical resistivity,
through which the heating currentfor the lementis
passed.

4. Atimedelay relayasclaimedin Claim 1 or Claim
2 or Claim 3, in which the bimetal elementis adisc
preformed sothatreversal of its curvature occurs at -
two discrete critical temperatures.

5. Atimedelay relay as claimed in Claim 4 in which
the bimetal disc has opposite end formations lying
respectively in narrow spaces formed in the casing,
side walls of the spaces acting as fixed reference stops
to limitthe operating stroke of the bimetal element.

6. Atimedelayrelay asclaimedinanyone ofthe
preceding Claims in which to achieve the said force fit
adeformed resilientleg portion of the second terminal
presses against a face ofthe heating element to hold
the actuator assembly against the third terminal.

7. AtimedelayrelayasclaimedinClaim6,in
which the bimetal element of the actuator assembly is
held against a protruding portion of the third terminal
by the pressure of the resilientleg of the second
terminal, adjustment screw means being provided for
varying the engagement condition of the protruding
portion of the third terminal with the bimetal element
so asto adjust the said force fit.

8. Atimedelayrelay substantially as specuflcally
described herein with reference to the accompanying
drawings.
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