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@ Timer with multiple safety assembily.

@ Timer of a mechanical type with a multiple safe-
ty assembly, the timer comprising cam means which
are actuated by a motor (29) and govern selectable
contacts, and also comprising in intimate association
a power relay assembly (32) controlled functionally
by the timer (10) and tabs (31) for the connection of
usage means.

Relay assembly (32) to be associated with a
timer, in which assembly the position of a ther-
mostop rod (11) is controlled by a main operation
keeper (20) governed by a coil (16).
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"TIMER WITH MULTIPLE SAFETY ASSEMBLY"

This invention concerns a mechanical program-
mer device comprising means able to provide mul-
tiple safety conditions. This invention concerns also
a relay assembly for association with such pro-
grammer devices.

The programmer devices which the invention
concerns are normally called "timers™ and serve to
condition, in sequences which can be selected as
required, the functions proper to a machine or
device with which such timers are associated.

The timers can control and govern multiple
functions at one and the same time.

The invention preferably but not exclusively
concerns timers employed in washing and drying
machines for household, public or industrial use.

The invention more generally concerns timers
used to control functions the duration of which
cannot be determined or advantageously is best
not determined a priori.

The invention concerns also the relay assem-
blies to be associated with such timers.

Timers of a mechanical or electromechanical
type are deemed herein to be aiready known as
regards their various structures and features.

In short, the timers comprise a small motor, a
train of gears, a plurality of means performing the
functions of cams, elements or contacts suitable to
be actuated by such cam means and able, each of
them, to close or open an electrical circuit, means
for electrical connections and means for mechani-
cal connections.

Where the timer governs the functions proper
to a washing andfor drying machine, it has to
govern also the function of heating the wash water
or drying air, that is fo say, it has to actuate for a
suitable time the electrical resistor or resistors em-
ployed to heat the water or air.

If it is desired to reach the preferred tempera-
ture of the fluid to be heated, the duration of such a
function cannot be determined a priori owing to a
plurality of factors. ]

The length of the heafing period, in fact, de-
pends on the type of fiuid, the type and existing
condition of the heating element, the quantity and
type of clothes involved, the inflow temperature of
the fiuid, the external air temperature, etc.

To obviate this drawback, that is to say, io be
able fo vary the actuation of the heating function for
the time desired and/or required, the normal timers,
which are normally the most up-to-date ones, al-
ready comprise a device which acts on the timer
itself by stopping the system of forward movement
of at least part of the cams uniil the temperature of
the fluid has reached the desired value.

Such stopping device, which is technically
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called a "thermostop” as it is known to perform the
stopping functions associated with thermal factors,
is normally embodied with a rod normally held by
spring means in an inactive position. 7

In the case of normal applications to washing
machines, at the start-up of the heating function
this rod is displaced axially and momentarily by an
attraction means or electrical coil and is brought to
its active position, that is, the position for stopping
the éystem of forward movement of at least part of
the cams of the time, as we said above.

For the sake of simplicity of description the
thermostop has been shown here as a rod but in
actual fact the known embodiments provide for
levers of various types, sliders, wedges, etc.

Hereinafter, therefore, when mention is made
of rods performing the functions of a thermostop,
all the known variants and variants which can be
likened thereto are also meant. 7

Moreover, as regards the linking of the ther-
mostop to the heating function in this text, such
linking shall not be deemed to be restrictive even
though it is the system most often applied.

The function of the thermostop can therefore
be linked to the actuation of an electric motor or
valve, or other actuations or functions of which the
moment of duration of actuation cannot be reason-
ably programmed a priori.

Hereinafter, for the sake of simplicity, we shall
refer to the link between thermostop and heating
resistors, but such link is merely given as an exam-
ple and shall therefore not be deemed restrictive.

In consideration of the fact that the timer con-
trols the electrical resistors, it should be borne in
mind that the resistors absorb a great deal of
current, and some users prefer to control such
current outside the timer owing fo probiems of
economy of maintenance.

Moreover, in modern timers which comprise
printed circuits linked to the timer iiself, the value
of the current absorbed by the electrical resistor is
such that it cannot be withstood by the tracks of
the printed circuit itself.

So as to control and transfer high currents
outside the timer, some assemblers employ a con-
tact, as is comprised in the timer itself, to govern a
relay of an appropriate power positioned elsewhere
and connected electrically to the timer.

While the embodiment which employs a relay
reduces the maintenance costs for the user of a
machine to which a timer thus completed has been
fitted, a washing machine for instance, yet it pro-
vides the person fitting it to the machine with
problems of procurement and storage of parts,
overall size and time of assembly, time for install-

-
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ing electrical wiring, etc.

Both the embodiment which controls the resis-
tor by the contacts of the timer and the embodi-
ment which controls the resistor through the con-
tact of a relay entail the drawback that, if after a
given number of actuations the contacts stick or
remain attached or welded to each other, there is
no way of telling from the outside of the machine
that such shortcoming has occurred, with the con-
sequent danger of a continuous feed of the resis-
for, if still other contacts become stuck thereafter,
and a dangerous loss of safety.

It should be borne in mind that for safety
reasons an electrical resistor and also other like
usage components, as we said above, must be
capable of being insulated towards earth as well,
that is fo say, the actuation contacts must cut off
the resistor both upstream and downstream when it
is in an inactive condition.

However, where contacts become stuck to
each other, there is no assurance of a proper cut-
off either upstream or downstream of the resistor.

The above problems are identical in the case
where it is desired to conirol a motor, valve or
other like usage means.

To obviate such drawbacks and obtain the
many advantages which will appear in the following
description, the present applicant has designed,
tested and embaodied this invention.

According to the invention a timer and a relay
with at least one power contact are intimately asso-
ciated together, and all the intercontrol and govern-
ing electrical wiring is fitted advantageously during
construction by the manufacturer of the timers or
the manufacturer of the relays or by another per-
" son concerned with the assembly.

According to a variant the coil itself of the relay
thus intimately associated with the timer actuates
also the mechanical element that performs the
function of a thermostop.

In this way not only are the costs reduced
since only one coil is employed instead of two, but
further advantages are obtained.

In fact, the actuation of the power relay and
thermostop takes place without possibility of failure
at one and the same time.

Moreover, fewer spare parts are required and
therefore less problems of procurement, storage
and transport arise, the production and assembly
times are much shorter and the use of expensive
maierials such as copper is greatly reduced.

Furthermore, the work required for mainten-
ance and after-sales service is facilitated since the
timers and relays can be replaced independently of
each other even though they are interconnected.

In a variant the power contacts are actuated by
operation keepers which make use of the resilience
of independent resilient blades that bear the con-
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facts themselves.

The power contacts may be simple contacts or
change-over contacts.

In another evolutive variant the power contacts
of the relay are associated with a device which
checks that the contacts have opened correctly and
the functioning or function of the relay has been
stopped in the event that the contact rivets of a
contact are stuck together.

in & further variant the control device governs
also the thermostop or the function of the ther-
mostop. In the event of the contact rivets of a
contact being stuck together, this conirol device
ensures the opening of the rivets of the remaining
contacts.

The control device acts on contacts which are
not stuck and prevents them closing. This preven-
tive action takes place by halting at least part of
the closure travel of the contacts.

In & variant such prevention is performed by
interposing- a diaphragm in the dielectric of the
contact or contacts which are still working.

The invention is therefore embodied with a
timer of a mechanical type with a multiple safety
assembly, the timer comprising cam means which
are actuated by a motor and govern selectable
contacts, and being characterized in that it also
comprises in intimate association a power relay
assembly controlled functionally by the timer and
tabs for the connection of usage means.

The invention is also embodied with a relay .
assembly to be associated with a timer, the assem-
bly being characterized in that the position of a
thermostop rod is controlled by a main operation
keeper governed by a coil.

This invention is shown in the following figures,
which are provided as a non-resirictive example
and wherein:-

Fig.1 gives a three-dimensional view of an
embodiment according to the invention;

Fig.2 shows the embodiment of Fig.1 in a
side view;

Fig.3 gives a plan view of the embodiment of
Fig.1 with a timer as desired;

Figs.4a and 4b show the invention as applied
to change-over contacts without any stop for the
sticking of the contact rivets;

Figs.5a to 5c show in detail a part of the
embodiment of Fig.1 in three working steps;

Figs.6a and 6b show a variant with simple
contacts and with the stop function obtained by an
interposition in the dielectric;

Figs.7 show a variant with a stop function in
the case of change-over contacts;

Fig.8 shows a possible electrical diagram
associated with the invention.

A timer or programmer device 10 of a me-
chanical or electromechanical type with cams gov-
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erning electrical contacts is shown generically in
Fig.3 in a plan view of the side containing a motor
29. Such timer is taken as being already known in
any of its embodiments.

The system of action of a thermostop of a
mechanical type on the timer so as to stop the
forward movement of a part of the cams of the
timer is also taken as being already known.

Even though we shall speak hereinafter of a
thermostop embodied as a rod, the thermostop in
the invention covers any type of known thermostop.

Fig.3 shows a motor 29, timer output tabs 30
and tabs 31 for connection to usage means as
specified hereinafter.

Tabs of a power socket for the motor 29 bear
the reference 34, as an example.

A relay assembly 32 is fitted to an outer sur-
face 35 of the timer 10 and supports, guides and
conditions a thermostop, which in this example is
embodied as a rod 11.

As we said earlier, the method of action of the
thermostop rod 11 on the timer 10 is tzken as
being already known in view of the many normal
applications in existence and the various known
types of thermostop 11.

The relay assembly 32 comprises a pole piece
support 37, which bears a coil 16 and, at its end, a

preforated stationary protruding abutment 14 suit-

able to permit axial sliding of the thermostop rod
11.

The thermostop rod 11 includes an abuiment
ring 13 on which a spring 12 opposed by the
stationary abutment 14 acts.

In the example shown if other means were not
provided, the thermostop rod 11 in its active posi-
tion would always be in a position to stop the
forward movement of a part of the cams of the
timer owing to the inclusion of the spring 12 which
thrusts towards the timer 10.

At its upper end the thermostop rod 11 com-
prises a clamping washer 15 and cooperates with a
suitably conformed hole included in the end of a
thermostop operation arm 25 protruding from a
main operation keeper 20.

The thermostop rod 11 is shown as being
positioned at the end of the main operation keeper
20 but could be located at any position, even
axially to the coil 18, although always subject to the
main operation keeper 20 or an equivalent thereof.

The inclusion of the spring 12 is advantageous
since in this way the main operation keeper 20
applies to the thermostop rod 11 only an action to
cause that rod 11 to rise.

With certain types of thermostop the inclusion
of the spring 12 is also advantageous because
within the timer 10 the assembly which owing to
the urging of the thermostop rod 11 enables the
drawing of part of the cams to be disconnected

10

15

20

25

30

35

40

45

50

55

temporarily is not always already in the correct
position when the thermostop rod 11 is actuated.

In such types of thermostop, therefore, the
spring 12 keeps the thermostop rod 11 pressed in
a resilient position towards the inner timer assem-
bly, and when the latter reaches its correct posi-
tion, the spring acts.

The main operation keeper 20 is made ad-
vantageously of a plastic material and forms one
body with a second ferromagnetic keeper 117 in-
tegrally connected to a first ferromagnetic keeper
17 which is actuated directly by the coil 16.

The first and second keepers 17-117 are con-
nected in a known manner to a support 37.

Thus, when the coll 16 is energized, namely
when the coil is fed with voltage, the first ferromag-
netic keeper 17 is attracted by the coil 16, and the
second keeper 117 is attracted therewith, and
therefore the main operation keeper 20 too is
moved on the vertical plane. :

When the coil 16 is not energized, a spring 19
acts on the main operation keeper 20 by lifting it
and lifts therewith the first and second keepers 17-
117 and the thermostop operation arm 25.

When the thermostop operation arm 25 is lift-
ed, the thermostop rod 11 is also raised, overcom-
ing the thrust of its spring 12 and removing the
obstacle to the functioning of the timer 10.

When the thermostop operation arm 25 is
lowered because the coil is energised, the spring
12 is free to thrust the thermostop rod 11 to its
position for stopping the timer 10.

It is therefore the coil 16 itself which actuates
the relay assembly 32 and the thermostop rod 11.

The main operation keeper 20 comprises in a
forward position one or two contact operation arms
23, which, when two in number, extend laterally
from the main operation keeper 20.

The contact operation arms 23 act by pressure
in a forward position on resilient blades 18, which
bear contact rivets 22-122 and are anchored to
output tabs 21 and inciude terminal contact rivets
22 in the case of simple contacts and terminal
contact rivets 22-222 in the case of change-over
contacts.

In the case of change-over contacts (Figs.4 and
7), when the main operation keeper 20 is raised
{the coil 16 not being energized), the contact rivets
222 and 322 are united to make a contact, whereas
when the main operation keeper 20 is lowered (the
coil 16 not being energized and the contact rivets
not being stuck), the contact rivets 22-122 are
united to make another contact.

The output tabs 21 integrally fixed to the blade
18 are positioned advantageously in the neigh-
bourhood of a spring 19, which lifts the main op-
eration keeper 20 and the first and second keepers
17-117 when the coil 16 is not energized.
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When the contact operation arms 23 overcome
the resilience of the resilient contact blades 18 and
make them bend, the contact rivet 22 borne on the
end of the blade 18 rests against the stationary
contact rivet 122 included in correct cooperation.

The contact operation arms 23 therefore act by
pressure on the resilient blades 18 and since they
act at an advanced position on the blades, enable
the resilient blades 18 to maintain all their resil-
ience owing to their free length.

Figs.4a and 4b show a relay with two assem-
blies of changeover contacts.

Fig.4a shows the situation when the coil 16 is
energized. In that situation the contact rivets 22-
122 are united to make a ciosed contact while the
contact rivets 222 and 322 are separated to pro-
duce an open contact.

In Fig.4b the contact rivets 22-122, which are
marked B and D respectively, are stuck together
and the coil 16 is de-energized. In this case the
contact rivets 222-322 are marked C’ and A’ re-
spectively and are united.

The relay assembly 32 according to the inven-
tion may also include a safety assembly 38, which
acts when contact rivets are stuck together and a
contact remains closed.

In a first embodiment the main operation keep-
er 20 comprises at its front end a support 24,
which in the example shown upholds two indepen-
dent stop levers 27-127 which are able to pivot.

These stop levers 27-127 comprise a profiled
protrusion 28 at their ends and cooperate with the
resilient blades 18.

The stop levers 27-127 are shown as being
able to oscillate on the support 24 but may also be
fitted so as to be able to slide on guides com-
prised, for instance, on the main operation keeper
20.

The stop levers 27-127 press laterally against
the side of the resilient blades 18 owing to the
action of a thrust spring 26, which tends to sepa-
rate the levers.

The same technical effect could be obtained
by inverting the profiled protrusion 28, moving the
levers 27-127 1o the outside of the blades 18 and
including a spring 26 which exerts a drawing action
instead of a thrust action.

So long as the contact blades 18 move in
coordination with the contact operation arms 23,
the stop levers 27-127 (Figs.1 to 5) will stay
pressed against the sides of the resilient blades 18.

When a contact rivet 22 (position B) remains
stuck to a contact rivet 122 (position D in Figs.5b
and 7b}, the relative stop lever 27 during its ascent
slides sideways and is placed above the resilient
blade 18 (Fig.5) which comprises the contact rivet
22 (position B) stuck to the contact rivet 122
(position D).
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When the coil 16 is energized again, the stop
lever 27 is rested above the resilient blade 18
having a stuck contact rivet and prevents the de-
scent of the main operation keeper 20.

As the main operation keeper 20 does not
descend, the contact rivets 22-122 do not close
together and the first operation keeper 17 is unable
to rest against the pole piece of the coil 16, and
the magnetic circuit has to be closed in the air gap
between the ferromagnetic first keeper 17 and the
pole piece.

The thermostop operation arm 25 too cannot
carry out its required travel, and therefore not even
the thermostop rod 11 performs its thermostop
function as it cannot descend by the necessary
extent of travel. ,

In this way the apparatus 33 using the timer
cannot be fed since the contact rivets 22-122 (A-
C) remain separated and the relative contact is
thersfore not made.

Such usage apparatus 33 may be an electrical
resistor, a motor, a solenoid valve, stc., depending
on the technical requirements.

In a variant shown in Fig.6 the safety assembly
38 can act by means of the interposing of a dia-
phragm 39. In this variant the interposing of the
diaphragm 39 in the diseiectric of the contact rivets
22-122 can be coupled with the safety assembly
38 for interference purposes, as shown in Figs.5 to
7.

In the embodiment of Fig.6 the stop levers
27a-127a lack the profiled protrusion 28 but com-
prise an extension 27b-127b which bears the dia-
phragm 39 terminally.

When the contact rivets 22-122 (B-D) remain
stuck together, the stop lever 27b is free to move
sideways and, by moving sideways, displaces the
diaphragm 39, which is thus interposed between
the contact rivets 22-122 (A-C).

The thickness of the diaphragm 39 is such that,
when the main operation keeper 20 descends, that
keeper cannot descend more than a given dis-
tance, so that the thermostop rod 11 cannot per-
form its function as a thermostop.

Being an electrical insulant, the diaphragm 39
also prevents the passage of electrical current be-
tween the contact rivets 22-122 (A-C).

The method of working is exactly the same if
the levers 27a-127a work by being thrust towards
each other with the spring 26 exerting a drawing
action.

The examples of Fig.7 show the method of
working of the safety assembly 38 in the case of
change-over contacts and where the safety assem-
bly 38 works by interference, as in fig.5.

The invention can provide for safety to be
obtained also in a case where the contact rivets
222-322 become stuck.
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Thus, for instance, if the embodiment of Fig.6
is employed also in the case of change-over con-
tacts (Fig.7), and if the contact rivets 222-322 (A-C’
for instance) stick, as soon as the main operation
keeper 20 begins to descend, the stop lever 127
moves sideways above the contact river 122 (C) or
above the relative rivet-holder blade and the dia-
phragm 39 is introduced between the contact riveis
22-122 (B-D).

in the case of change-over contacts a second
diaphragm may be included on the lever bearing
the first-mentioned diaphragm 39 so that while the
first diaphragm 39 is inserted between the contact
rivets 22-122 (B-D), the second diaphragm is inter-
posed between the contact rivets 222-322 (B-D’).
This prevents not only a full descent travel but also
the occurrence of contact between the contact riv-
ets 222-322 which are not stuck.

The diagram of Fig.8 shows the working of an
electrical circuit covered in the. invention and ap-
plied to a washing machine, for instance.

A pressure switch with a normally opened con-
fact, a thermostat with a normally closed contact,
or another conditioner element, a normally open
contact 36 of the timer 10 and the coil 16 are
shown in series.

When the pressure switch is actuated and the
contact 36 closes, the coil 16 actuates the contact
-rivets 22-122 in their positions A-C and B-D and
actuates the thermostop rod 11 too.

When the thermostat opens the contact, the
coil 16 is de-energized and the cam assembly
starts working again, thus opening the contact 36
too. :

The relay tabs 31 serve to connect the usage
apparatus 33 both upsiream and downstream and
therefore towards the electricity supply and to
earth.

Claims

1 - Timer of a mechanical type with a multiple
safety assembly, the timer comprising cam means
which are actuated by a motor (29) and govern
selectable contacts, and being characterized in that
it also comprises in intimate association a power
relay assembly (32) controlled functionally by the
timer (10) and tabs (31) for the connection of usage
means.

2 - Timer as claimed in Claim 1, in which the
relay assembly (32) conditions the position of a
thermostop rod (11) momentarily, such position at
least coinciding with conditions in which the ther-
mostop rod (11) is disactuated and actuated.
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3 - Timer as claimed in Claim 1, in which the
position of the resiliently resisted (12) thermostop
rod (11) comprises a position of independent wait-
ing for actuation. '

4 - Timer as claimed in any claim hereinbefore,
in which the relay assembly (32) comprises a safe-
ty assembly (38) to prevent functioning after the
rivets (22-122) of the contacts have stuck.

5 - Timer as claimed in any-claim hereinbefore,
in which the safety assembly (38) comprised in the
relay assembly (32) governs the position of the
thermostop rod (11).

6 - Relay assembly (32) to be associated with
a timer as claimed in any claim hereinbefore, the
assembly being characterized in that the position of
a thermostop rod (11) is conirolled by a main
operation keeper (20) governed by a coil (16).

7 - Relay assembly (32) as claimed in Claim 6,
in which the main operation keeper (20) comprises
a thermostop operation arm (25) which acts on the
thermostop rod (11).

8 - Relay assembly (32) as claimed in Claim 6
or 7, in which the thermostop rod (11) slides out-
side the coil (16).

9 - Relay assembly (32) as claimed in Claim 6,
in which the thermostop rod (11) slides axially to
the coil (16).

10 - Relay assembly (32) as claimed in any of
Claims 6 to 9 inclusive, in which the main operation
keeper (20) comprises at least one contact opera-
tion arm (23) acting by pressure on at least one
independent resilient blade (18) which bears termi-
nally contact rivets (22, 22-222) able to move to-
gether with such terminal part.

11 - Relay assembly (32) as claimed in any of
Claims 6 to 10 inclusive, in which the contact
operation arm (23) presses on the resilient blade
(18) in an advanced position on the latter towards
the contact rivets (22 or 22-222).

12 - Relay assembly (32) as claimed in any of
Claims 6 to 11 inclusive, which comprises a safety
assembly (38) which is actuated when the contact
rivets (22-122) of a contact closed with the coil
(18) energized become stuck. '

13 - Relay assembly (32) as claimed in any of
Claims 6 to 12 inclusive, which comprises a safety
assembly (38) that is actuated when the contact
rivets (222-322) of a contact that closes with the
coil (16) disactuated become stuck.

14 - Relay assembly (32) as claimed in any of
Claims 6 to 13 inclusive, in which the safety as-
sembly (38) comprises stop levers (27-127) which
are pressed resiliently (26) against the sides of
resilient contact blades (18) and are associated
with the main operation keeper (20).
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15 - Relay assembly (32) as claimed in any of
Claims 8 to 14 inclusive, in which the stop levers
(27-127) are pressed against the sides of the resil-
jent contact blades (18) by a resilient force (26)
that exerts a drawing action.

16 - Relay assembly (32) as claimed in any of
Claims 6 to 15 inclusive, in which the stop levers
(17-127) are pressed against the sides of the resil-
ient contact blades (18) by a resilient force (26)
exerting a thrust action.

17 - Relay assembly (32) as claimed in any of
Claims 6 to 16 inclusive, in which, when a pair of
contact rivets (22-122; 222-322) is stuck together, a
stop lever (27-127) is moved to a position to inter-
fere with the path of the resilient contact blade
(18) of the contact rivets (22,222) thus stuck.

18 - Relay assembly (32) as claimed in any of
Claims 6 to 17 inclusive, in which the stop lever
(27-127) positioned 1o interfere with the path of the
resilient contact blade (18) of the contact rivets
(22,222) thus stuck prevents full travel of the main
operation keeper (20) and thermostop rod (11).

19 - Relay assembly (32) as claimed in any of
Claims 6 to 16 inclusive, in which, when a pair of
contact rivets (22-122); 222-322) becomes stuck, a
diaphragm (39) is introduced between contact riv-
ets (22-122;'222-322) which are not stuck.

20 - Relay assembly (32) as claimed in any of
Claims 6 to 19 inclusive, in which the stop lever
(27-127) positioned to interfere with the path of the
resilient contact blade (18) holding a stuck contact
river (22,222) enables at least one diaphragm (39)
to be introduced between contact rivets (22-122;
222-322) which are not stuck.

21 - Relay assembly (32) as claimed in Claim
19 or 20,in which the diaphragm (39) interposed
between contact rivets (22-122; 222-322) which are
not stuck prevents full travel of the main operation
keeper (20) and thermostop rod (11).

22 - Relay assembly (32) as claimed in any of
Claims 8 to 21 inclusive, in which the stop levers
(27-127) are fitted so as to be able io oscillate on
the main operation keeper {20).

23 - Relay assembly (32) as claimed in any of
Claims 6 to 21 inclusive, in which the stop levers
(27-127) are fitted so as to be able 1o slide on the
main operation keeper (20).
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