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This invention relates to thermal timer switches of the
type which employ a bimetal element ‘heated by an elec-
tric heater to operate switch ‘contacts’ after energization
of the heater for a predetermined time period. .

In thermal timer switches of this type, the heater may
be energized from a power source which may have sub-
stantial . voltage -fluctuations.. Such voltage fluctuations
vary the rate at which the bimetal element is heated and
as a result, the operating time of the thermal timer switch
is not precise enough for many applications. It is, there-
fore, one of the objects of the present invention to pro-
vide a thermal timer switch of the electrically heated  bi-
metal ‘type that is not appreciably affected by variations
in the applied voltage.

In the past, it has been proposed to employ a negative-

temperature “coefficient - resistor for heating the bimetal”

element of thermal switohes for the purpose of minimiz-
ing the effect of ‘supply voltage variations. However,
suchan-arrangement ‘was -unsuitable for many applica-
tions because the time delay would vary with the ambient
temperature. - Even at a given-ambient temperature, the
time delay would vary considerably between two. con-
secutive operations because. of the effect of the increased
temperature within the switch enclosure following a prier
operation of the switch. ‘

It is therefore ancther object of this invention to pro-
vide a thermal. timer switoh of the above character that
is -also unappreciably. affetced by ambient temperature
variations,

In the preferred embodiment of the present invention,
a bimetal element is heated by a heater having non-linear
voltage-current characteristics - and  which tends to de-
crease in resistance with ‘an increase. in voltage. The
heater is conmected in series with a resistor so disposed
that it will have no appreciable heating effect upon the
bimetal elément. With this arrangement, the energy dis-
sipated in the heater is substantially constant regardless
of variation.in the voltage applied to.the. heater circnit
and the bimetal element consequently will actuate switch
contacts in a :substantially  constant ‘time period: inde-
pendent of the applied voltage.

Other objects, advantages and features of the inven-
tion will be apparent from. the following description and
the accompanying drawing in which:

FIG. 1 is a'plan view of a thermal timer switch em-
bodying the present invention;

FIG. 2 is a sectional view taken along the line 2—2 of
FIG. 1;and

FIG. 3 is a wiring diagram illustrating an application
of the switch in a control citcuit.

Referring ‘to the drawing, there is shown a thermal
timer. switch having-a. stack which includes an insulator
10, a bimetal strip 1%, an insulator 12, a bimetal strip 13,
an insulator 14, a metal terminal 15, and two insulators
16 and 17.: This stack is motinted in the open end of
an enclosure consisting of ‘a-metal channel-shaped case
18 with end wall 19 and an insulating plate 20 supported
upon the stack and the edge of end wall 19. Four ears
21 formed integrally with case 18 are bent over plate 20
to clamp the parts in ‘assembled relation. The bottom
wall 22 of the case and the stack parts may have inter-
fitting apertures and projections to insure their permanent
alignment.
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A first electrical contact 23 is attached to strip' 11 near
the free end thereof and a second electrical contact 24 is
attached to strip 13 near the free end thereof for cooper-
ation’ with contact 23. Mounted upon terminal 15 is an
electrical heating element 25 which is connected by a con-
ductor 26 in series with a resistor 27 that is supported
on the case wall 22 in a conventional manner. Bimetal
strips 11 and 13 are each comiposed of superposed layers
of metals having different coefficients of expansion dis-
posed such that both strips will deflect toward plate 29
when heated.  Bimetal strip 13 faces the heating element
25 and responds principally to heat emiited therefrom, -
Bimetal strip 11 is shielded from the heating element 25
by strip 13 and. responds principally to the ambient tem-
perature to provide ambient temperature compensation.
The bottom wall 22 of the case 18 is disposed between
resistor 27 and the strips 11 and 13 and’ shields the strips
from the resistor so that the latter has no appreciable
heating effect upon the strips.

In accordance with an important feature of the present
invention, the heating element 25 is an elongated resistor
of strip-like or.rod-like material having a non-linear elec-
trical resistance characteristic which provides for greatly
increased cuirent flow as the voltage increases, While
other materials may be used, it is preferred’ to use a ma-
terial consisting of silicon carbide particles fixed in a
binder material.” This resistarice material is commonly
made by pressing silicon carbide particles with a suitable
ceramic. binder at high pressure ‘and then heating it to a
temperature -of approximately 1200° C.  The electrical
characteristics of this material are such that the current
flow therethrough will vary approximately as a fourth
power of the applied veltage.

As shown in FIG. 3, the thermal timer switch is con-
nected to terminals 28 and 29 of an electrical device to
provide for delayed operation of the latter following clos-
ing of a normally open control switch 36. A suitable
source of electric power is connected to lines 31 and 32.
When switch 30 is closed, a circuit is completed to con-
nect heating element 25 and resistor 27 in series to lines
31 and 32. - As a result of the completed circuit, the heat-
ing element 25 generates heat which causes bimetal strip
13 to flex toward bimetal strip 11. After a predeter-
mined time interval, strip 13 will carry contact 24 into
engagement with contact 23 thereby completing a circuit
to terminals 28 and 29 from the power lines 31 and 32.

If the supply voltage exceeds its normal value, the re-
sistance of heating element 25 will tend to decrease in
response to the increased voltage. This causes a rel-
atively large increase in current flow which increases the
proportion of the line voliage ‘which is applied across
resistor 27, thus maintaining a substantially constant
power dissipation in heating element 25. In the event
the supply voltage drops below its normal value; the heat-
ing element 25 similarly acts to provide a relatively larger
decrease in current with a corresponding- decrease in the
proportion of the line voltage which is applied across
resistor 27 to again maintain a substantially constant
power dissipation.in heating element 25. By thus com-
pensating for voltage fluctuations to maintain the power
dissipation in heating element 25 at substantially its. de-
sired value, it is possible to heat the bimetal strip 13 at
a uniform rate substantially independent of voltage vari-
ations. Since the time delay period of the thermal timer
switch depends upon the rate at which it is heated, it also
will be substantially constant.

It will be obvious that the resistance of heating element
25 should be relatively unaffected by changes in temper-
ature. However, any tendency 'of the resistance of heat-
ing element 25 to decrease with increase in temperature
can be substantially compensated for by constructing re-
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sistor 27 of material having a corresponding positive
temperature cocfficient of resistance.

It will also be apparent that by rearranging the strips
11 and 13 to deflect in a direction opposite from that
described above, the thermal timer switch may be con-
structed - to have normally closed contacts. This and
other modifications will be obvious to those skilled in the
art and it should be understood that the invention is not
to-be limited to the precise details herein illustrated and
described since the same may be carried out in other
ways falling within the scope of the invention as claimed.

What is claimed is:

1. In-a thermal timer switch, the combination com-
prising: supporting means; an actuator bimetal member
and a compensator bimetal member each of strip form
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and supported at one end by sajid supporting: means; a -

first contact carried on the free end of said actuator bi-
metal member and a second contact carried on the free
end of said compensator bimetal member for cooperation
with said first contact; said compensator bimetal member
being arranged to move in the same direction as said
actuator bimetal member with changes in ambient tem-
perature; an electric heating element disposed ‘in prox-
imity with only said actuator bimetal member for heating
only said actuator bimetal member;.a case enclosing said
bimetal members and said heating element; an electrical
resistor supported upon the outside of said case and elec-
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trically connected in series with said heating element; said

bimetal members being shielded from said resistor by’

said case; said heating element ‘being formed of resistance
material whose resistance value varies inversely with a
change in voltage impressed across said heating element
due directly to the voltage gradient existing therein.

2. A thermal timer switch according to claim 1 wherein

said heating element is of strip form and is supported by 84

said supporting means to exiend along one side of said
actuator bimetal member.

3. In a thermal timer switch, the combination compris-
ing first and second bimetal strips both movable in the
same direction when heated; said. first strip - being sup-
ported at one end in fixed relation to the adjacent end of
said second strip and extending in the same direction as
said second strip; switch contacts mechanically connected
with said strips and arranged to move into and out of con-
tact with each other in response to relative movement of
said strips; an electric heating element having an elon-
gated strip-like form and being supported to-extend along
one side of said first sirip; said first strip being disposed
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between said second strip .and said heating element
whereby said. heating element has relatively great heat
transfer relationship with said first sirip and relatively
small heat transfer rclationship with said second strip;
an electrical resistor having a linear electrical resistance
characteristic and electrically -connected in series with
said heating element; a case enclosing said strips and said
heating element; said resistor being mounted outside of
said case whereby said strips are shielded from said re-
sistor; said heating element having a non-linear resistance
characteristic provided by forming said heating’ element
of resistance material whose resistance value varies in-
versely with a change in voltage impressed across said
element due direcily to the voltage gradient existing
therein,

4. In o thermal timer switch, ‘the combination com-
prising: a bimetal member supported at one end and
provided at the free end with means for operating switch
contacis in response to heating of said bimetal member;
an electric heating element disposed in proximity to ‘said
bimétal member -for heating it to cause movement of
said free end; an electrical resistor disposed out of ap-
preciable heat transfer relationship with said - bimetal
member whereby the latter is unaffecied in ifs operation

“by the heat radiation from said resistor; means for elec-

trically connecting said resistor in series with, said heating
element to a source of voltage; said heating element being
formed of  resistance material whose resistance value
varies inversely with a change in voltage impressed across
said heating element due directly to the voltage gradient
existing {herein for minimizing the changes in. electric
power dissipation in said heating element resulting from
voltage fluctuations of -said source; said “electric heating
element having a small- negative temperature coefficient
of resistance; and said resistor having a positive temper-
ature coefficient of resistance such that a change in the
resistance value of said heating element resulting from a
temperature variation is -at least partially compensated
for by a corresponding.inverse change ‘in the resistance
value of said resistor.
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