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[57] ABSTRACT

An improved component for a switching device for
operating a plurality of switch means sequentially such
as taught in U.S. Pat. No. 3,701,962. The operators of
each of the switch means are engaged by a “T”
shaped wobble plate at spaced positions around the
arms of the plate. A thermal operator comprising a
heated bimetal has an output member for engaging at
or near the center of the “T”” wobble plate to apply a
force on the plate and thus a force on each of the
switch operators depending upon distance between
the output member and the switch operator. The “T”
wobble plate is made of two elongated bimetal sheet
members fastened together to form a “T” configura-
tion and has the effect of warping upon changes in
temperature to provide ambient temperature compen-
sation for the switching device.

4 Claims, 6 Drawing Figures
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1
SWITCHING DEVICE FOR OPERATING A
PLURALITY OF SWITCHES IN SEQUENCES WITH
AMBIENT TEMPERATURE COMPENSATION

BACKGROUND AND SUMMARY OF THE
INVENTION

This invention is an improvement on the sequencing
switch of the Ball et al. U.S. Pat. No. 3,701,962.

As electric heating for homes becomes more popular,
the need for an inexpensive switching device to sequen-
tially operate a plurality of stages of electric heating to
prevent a sudden demand on the power source has
been recognized. While step controllers, or motor
driven switching devices and semiconductor switching
devices with time delay mechanisms are commonly
used, competition continually requires that apparatus
for such a use be not only improved but made less ex-
pensive.

In the U.S. Pat. No. 3,701,962, issued Oct. 31, 1972
to Thomas E. Ball and Vincent R. Anderson and as-
signed to the same assignee as the present invention
there is disclosed a switching device for operating a
plurality of switch means sequentially wherein the op-
erators of each of the switch means are engaged by a
wobble plate at spaced positions around the periphery
of the plate. A thermal operator comprising a heated
bimetal has an output member for engaging at or near
the center of the wobble plate to apply a force on the
plate and thus a force on each of the switch operators
depending upon distance between the output member
and the switch operator. The compensator wobble
plate is made of a sandwich of identical bimetal sheet
members stacked together to bend in a cup shaped
manner upon changes in temperature to provide ambi-
ent temperature compensation for the switching de-
vice. This device is sold by Honeywell Inc. as the
R8330 Electric Furnace Sequencer. The record of op-
eration of that device has been satisfactory, however,
a limitation of that compensator wobble plate is that it
is relatively massive in size.

The present invention provides for an improved com-
pensating component to the sequential switching de-
vice which is a T-shaped bimetal wobble plate which
changes in warp as the ambient temperature changes.
Specifically, the T-wobble plate is made of two elon-
gated rectangular sheets of bimetal riveted or otherwise
rigidly fastened together in the form of a T and posi-
tioned to contact the plurality of switch operators at its
extremities; so that, when a force is applied by a mem-
ber near the center of the T-plate from a thermal oper-
ator, the force applied to the switch operators is such
that the switches operate in sequence. As the ambient
temperature and thus the temperature surrounding the
switching device varies, the T-plate will change in warp
to change the necessary dimensions; so that, regardless
of the ambient temperature, the timing between the se-
quential switch operations remains substantially the
same

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in the specification by re-
ferring to the drawings of which

FIG. 1 is a top view of the switching device with the
cover and main portion of cach of the switches re-
moved to only show the switch operators engaging the
plate;
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2
FIG. 2 is a side view of a switching device with a por-
tion cut away to show the switch operators and one
switch with the wobble plate and thermal operator; and
FIGS. 3a and b shows in greater detail one embodi-
ment of an improved T-bimetal wobble plate and FIGS.
4a and b details a modification thereof.

DESCRIPTION OF THE INVENTION

Referring to FIG. 1, a base, housing or enclosure 10
contains a plurality of switch means or devices (not
shown) operated when triangularly spaced switch oper-
ators or pins 11, 12, and 13 are moved in a direction
perpendicular to the drawing. The switch means are of
a conventional type, as shown at 14 in FIG. 2 associ-
ated with operator 11, wherein upon operator 11 mov-
ing downward to release the force which is applied to
blade 15, a switch made of movable contact 20 and
fixed contact 21 closes to close a circuit adapted to
supply power to an electric heater of a furnace.

Operators 11, 12, and 13 as shown in FIG. 1 are en-
gaged at or near the extremities of an ambient tempera-
ture responsive compensating means or T-shaped wob-
ble plate member 22 which distributes a force applied
to wobble plate 22 by an output member 23 protruding
through plate 22 at a location 23a near its center.
Member 23 is piloted in a hole in the upper part of the
housing, shown at 24 in FIG. 2.

Member 23 moves up and down to apply a force to
plate 22 upon the movement of a thermal operator
means or bimetal 30 which is heated by an electric
heater 31. Bimetal 30 is supported at its end or extremi-
ties 32 and 33 in housing 10. Specifically end 33 is held
by a movable calibration bracket 34 which is posi-
tioned when a factory calibration screw 35 is adjusted
to position the bracket. Heater 31 is energized by ap-
plying power to wires 40 and 41. The heat, which is
generally confined in the enclosure 42, causes the cen-
ter of bimetal 30 and member 23 to move downwardly
to reduce the force applied to plate 22.

In the prior patent the bimctal wobble plate 22 was
shown as being generally triangular in shape and as
being made up of a sandwich of three layers of the bi-
metal. While being satisfactory in function and opera-
tion that configuration resulted in the use of a relatively
large quantity of expensive bimetal per device and in
some wastage of bimetal stock during stamping out of
parts, due to the irregular shape of the plate.

Specifically the improved T-shaped wobble plate 22
of this invention is made up of two elongated rectangu-
lar sheets or strips 22a and 224 of bimetal as shown in
FIGS. 3 or 4. The sheets 22a and 22b are rigidly fas-
tened together with rivets 22¢ or the like. The im-
proved T-shaped design for plate 22 of the present in-
vention provides a cost advantage arising in a number
of ways. Firstly the T-shaped design utilizes a lesser
quantity of the relatively costly bimetal per device. Se-
condly, since the piece parts are now rectangular the
scrap is minimized. Thirdly, the manufacturing and as-
sembly problems are reduced and less tooling is re-
quired. Fourthly, the reduction in the mass of the com-
pensator plate 22 has allowed a reduction in material
by about 50% of the thermal operator bimetal 30.

Although not intended to be limiting in any way, but
illustrative only, one successful embodiment of the T-
platc 22 having the configuration of FIG. 3 utilized
standard bimetal stock 0.025 inch thick for portion 224
and 0.015 inch thick for portion 22b.
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The sequencer described herein is required to oper-
ate over a relatively large ambient temperature range
such as from —20°F to 150°F. It is desired to have a
given position of switch operating pins 11, 12, and 13
maintained throughout this ambient range. With a
change in the ambient temperature surrounding hous-
ing 10, bimetal plate 22 responds and bends or warps
in a manner to change the relative position of the cen-
ter portion of the plate near member 23 with respect to
the portion near the ends of the operating pins 11, 12,
and 13 and thereby compensates for a similar ambient
caused change occuring in the warp of bimetal 30.

It will be observed from FIGS. 2 and 3b that the wob-
ble plate 22 has a “‘cupped” or angled shape because
of two bends placed in the piece part 224, one bend
near section 45 and the other at the opposite end near
part 22b. This angled contact has the effect of applying
a force to the operators 11, 12, and 13 which has a hor-
izontal component as well as a vertical component, the
horizontal component on operation 11 tending to urge
operator 11 towards member 23, i.e., towards the right
in FIG. 1, and the horizontal component on operators
12 and 13 tending to urge them towards the left. The
operators are rather loosely fitted in the channels in
which they are to move axially (See FIG. 2). As a re-
sult, some degree of lateral movement or wandering of
operators 11, 12, and 13 on the surface of plate 22 is
possible but not desired. The horizontal components of
force tend to cause a uniform lateral positioning of
these operators by urging them in a predetermined di-
rection, i.e., in FIG. 2 generally towards one another.

In FIG. 4 the T-compensating bimetal wobble plate
is a slight modification of that shown in FIG. 3. An
elongated hole 22d may be provided in one or more of
the extremities of the parts 22a and 225 and acts as a
locator to aid in keeping the plate in proper position
with respect to operators 11, 12, and 13.

OPERATION OF THE INVENTION

Referring to FIG. 2, normally with bimetal 30 cold,
that is heater 31 not energized, an upward force is ap-
plied to member 23 to cause an upward force to be ap-
plied to the switch operating pins 11, 12 and 13 shown
in FIG. 1 to operate the associated switches to an open
position. As heater 31 is energized, member 23 moves
downward depending upon the position of the end 33
of the bimetal 23 previously determined by the calibra-
tion screw 35. Upon the downward movement of mem-
ber 23, force is removed from the ends of pins 11, 12,
and 13 to operate the switches. The relative operating
forces of each of the switches can be preselected, as
well as the length of the lever arm between member 23
and the pivot of the plate 22. The switches can be pre-
selected to operate in a sequence to first close the
switch associated with pin 11, then 12 and finally 13.
Specifically, the force applied to pin 11 by wobble plate
22 is accomplished by the plate pivoting along a line
between pins 12 and 13. When switch 14 associated
with pin 11 operates the force then shifts. T-plate 22
then pivots about a line between pins 11 and 13 to op-
erate the switch associated with pin 12. By the design
of the length of the lever arm and the force required for
operating the switches and the movement of bimetal
30, a predetermined timed sequence of operation of
the switches associated with members 11, 12, and 13 is
obtained.
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As ambient temperature changes, both operator 30
and compensator plate 22 tend to change shape or
warp. Assuming that the ambient temperature de-
creases which might be the case if the switching device
was placed in an unheated compartment below the
floor in the house, bimetal 30 bends so the center por-
tion moves upward. With the same decrease in ambient
temperature plate 22 moves so that the center portion
adjacent shoulder 25, as shown in FIG. 2, moves up-
ward with respect to the extremitics i.e. the location of
pins 11, 12, and 13 resulting in no net change in the po-
sition of operators 11, 12, and 13. With temperature
compensating plate 22, the timed sequence of opera-
tion of the switches associated with operators 11, 12,
and 13 remains the same upon changes in the ambient
temperature.

The embodiments of the invention in which an exclu-
sive property or right is claimed are defined as follows:

1. In an improved switching device of the type having
one or more switch means each having an operator to
which a force is applied to operate said switch means,

having thermal operator means having an output
member for providing a force when said operator
means is energized,

and having bimetal ambient temperature responsive
means connecting the output member of said ther-
mal operator means to said switch means operators
for applying a force to each of said operators for
operating said switch means in sequence; the im-
provement residing in the ambient temperature re-
sponsive means and comprising: :

T-shaped bimetal ambient temperature responsive
means comprising two elongated rectangular strips
of bimetal rigidly fastened together in the form of
a T whereby said force of said output member of
said operator means is applied at a point of contact
between the points of contact on said T of said op-
erators of said switch means.

2. The invention according to claim 1 in which said
T-means is cupped to impart to said switch means oper-
ators a force having a horizontal component as well as
a vertical component, the horizontal component of
force urging the switch means operators in a predeter-
mined direction.

3. The invention according to claim 1 in which the
contact surface of said T-means with said switch means
operators is angled with respect to said switch means
operators to impart to said switch means operators a
force having a horizontal component as well as a verti-
cal component.

4. An improved T shaped temperature responsive
wobble plate means for a sequential switching device
comprising:

three switch means each having an operator to which
force is applied to operate said switch means, said
operators being spaced triangularly;

operating means for providing a force on an output
member;

T-shaped temperature responsive wobble plate
means connecting said operating means and said
switch means, said T shaped means comprising two
elongated rectangular strips of bimetal rigidly fas-
tened together in the form of a T and being respon-
sive to ambient temperature wherein extremities of
said T wobble plate means engages said operators
and said output member applies a force to a central
portion of said plate means to be distributed to said
operators for operating said switch means in a se-
lected sequence. .

* * * * *
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