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[57] ABSTRACT

A control system having a thermostatically operated
control device for operatively interconnecting a heater
to a source of energy when the output effect of the
heater is below a predetermined setting of the control
device and to disconnect the heater from the source of
energy when the output effect of the heater is above the
predetermined setting of the control device, the control
device operating an indicating light to indicate that the
output effect of the heater is still above a certain value
when the control means is in an “off”’ setting thereof.

17 Claims, 11 Drawing Figures
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1

CONTROL SYSTEM AND METHOD AND
CONTROL DEVICE THEREFOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This is a continuation, of U.S. Pat. application Ser.
No. 550,456, filed Feb. 18, 1975, now abandoned.

This invention relates to an improved control system
for a heating element or the like and to a method of
making such a control system as well as to a control
device for such a system or the like.

It is well known that control systems for heater
means have been provided wherein each system in-
cludes an indicating means that will be turned on when-
ever the control system is in an “on” condition thereof.

It is a feature of this invention to provide such a
control system wherein the indicating means 1s also
utilized to indicate that the output heating effect of the
heating means is above a certain value when the control
system is disposed in an “off” setting thereof whereby
such indicating means will provide a warning that the
heating means is at an unsafe temperature for mainte-
nance purposes, etc.

In particular, one embodiment of this invention pro-
vides a control system having a source of energy means,
heater means, indicator means, and a thermostatically
operated control means operatively interconnected to
the other means to interconnect the heater means to the
energy means when the output effect of the heater
means is below a predetermined setting of the control
means and to disconnect the heater means from the
energy means when the output effect of the heater
means is above the predetermined setting of the control
means. The control means is so constructed and ar-
ranged that the same will operate the indicator means to
indicate that the output effect of the heater means is still
above a certain value when the control means is 1n an
“off” setting thereof.

Accordingly, it is an object of this invention to pro-
vide an improved control system having one or more of
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Another object of.this invention is to provide an
improved control device for such a system or the like.

Other objects, uses and advantages of this invention
are apparent from a reading of this description, which
proceeds with reference to the accompanying drawings
forming a part thereof and wherein:

FIG. 1 is a schematic view illustrating the control
system of this invention when set in an “off”’ condition
thereof and the output temperature effect of the heating
means is below a certain value thereof.

FIG. 2 is a view similar to FIG. 1 and illustrates the
control system when set in an “off”” condition thereof
and the output temperature effect of the heating means
Is above a certain value thereof.

FIG. 3 is a view similar to FIG. 1 and illustrates the
control system when in an “on’ condition thereof and a
demand is being made for operation of the heating
means thereof.

FIG. 4 is a view similar to FIG. 3 and illustrates the
contro! system in an “on’’ condition thereof and when a

demand for operation of the heating means is not being
made.
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FIG.51sa 'view of the control device utilized in the
system of FIGS. 1-4 and with the cover thereof re-
moved.

FIG. 6 is a cross-sectional view taken on line 6—6 of
FI1G. 5.

FIG. 7 is a cross-sectional view taken on line 7—7 of
FIG. 5.

FIG. 8 is a schematic view of another control system
of this invention with the control system of FIG. 8
being disposed in an “off”’ condition thereof and the
output temperature effect of the heating means being
below a certain value.

FI1G. 9 is a view similar to FIG. 8 and illustrates the
control system when in its “*off’ condition and the out-
put temperature effect of the heating means being above
a certain value.

FIG. 10 is a view similar to FIG. 8 and illustrates the
control system set in an “on” condition thereof and with
a demand being made for the heating means to be oper-
ated.

FIG. 11 is a view similar to FIG. 8 and illustrates the
control system in an “on” condition thereof and when a
demand is not being made that the heating means be 1n
an operating condition thereof.

While various features of this invention are hereinaf-
ter described and illustrated are being particularly
adapted to provide a control system for an electrical
heating means, it is to be understood that the various
features of this invention can be utilized singly or in any
combination thereof to provide a control system for
other types of heating means as desired.

Therefore, this invention is not be be limited to only
the embodiments illustrated in the drawings, because
the drawings are merely utilized to illustrate one of the
wide variety of uses of this invention.

Referring now to FIGS. 1-4, one control system of
this invention is generally indicated by the reference
numeral 20 and comprises a power source represented
by L;, interconnected by a lead 21 to a terminal 22 of a
temperature responsive control device that i1s generally
indicated by the reference numeral 23 and comprises a
housing means 24 as illustrated schematically in FIGS.
1-4 and in detail in FIGS. 5-7.

The control system 20 includes an electrical heater
element 25 adapted to have one side 26 thereof intercon-
nected by a lead 27 to ground while the other side 28
thereof is interconnected by a lead 29 to another termi-
nal 30 of the control device 23.

The system 20 includes an indicating device 31 which
in the embodiment illustrated in the drawings comprises
a light bulb having one side 32 thereof interconnected
by a lead 33 to ground and the other side 34 thereof
interconnected by a lead 35 to another terminal 36 of
the control device 23.

The control means or device 23 includes three electri-
cal switches respectively being generally indicated by
the reference numerals 37, 38 and 39 in FIGS. 1-4.

The electrical switch 37 includes a fixed contact 38’
and a movable contact 39’ being carried on a switch
blade 40 that is controlled by cam means (not shown) of
a selector shaft or means 41 of the control device 23 so
that when the shaft 41 is disposed in the “off” position
of FIGS. 1 and 2, the switch blade 40 is positively held
in such a position that the movable contact 39’ is main-
tained out of contact with the fixed contact 38'. How-
ever, when the control shaft 41 is set in any ““on’’ posi-
tion thereof, the cam means of the shaft 41 positively
maintains the switch blade 40 to the left so that the
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contact 39’ is maintained in contact with the fixed
contact 38’ as illustrated in FIGS. 3 and 4.
The switch blade 40 of the first switch 37 is intercon-

nected by suitable electrically conductive means 41’ to
switch blades 42 and 43 respectively of the switches 38

and 39 whereby the switch blades 42 and 43 comprise
movable contacts 44 and 45 of the switches 38 and 39
which respectively have fixed contacts 46 and 47 for
cooperating therewith.

The switch blade 43 of the switch 39 carries a
threaded adjusting member 47 which is adapted to have
its free end 48 abut against the switch blade 42 as illus-
trated in the drawings as the natural bias of the blade 43
1s toward the blade 42.

A power element 49 has a movable wall 50 provided
with an abutment 51 for engaging against the switch
blade 42 as illustrated in the drawings, the movable wall
S0 being adapted to move to the right when a tempera-
ture sensing bulb (not shown) senses an increase in tem-
perature and is adapted to cause the movable wall 56 to
collapse to the left when the sensed temperature de-
creases in a manner well known in the art. Such temper-
ature sensing bulb is so constructed and arranged that
the same senses the output temperature effect of the
heating means 25 for a purpose hereinafter described
whereby the power element 49 is temperature respon-
sive.,

The power element 49 is interconnected to the con-
trol shaft 41 in a manner well known in the art so that
when the control shaft 41 is moved to the “off’ position
illustrated in FIGS. 1 and 2, the power element 49 is
moved to a position to maintain the switch blade 42 in
an open condition relative to the fixed contact 46 re-
gardless of the temperature being sensed by the power
element 49 and the adjusting member 47 is so con-
structed and arranged that when the temperature being
sensed by the power element 49 is below a certain value,
such as 160° F. or the like, the switch blade 43 is also
held out of contact with the fixed contact 47, as ilius-
trated in FIG. 1. However, should the control shaft 41
be disposed in its “off” position and the power element
49 1s sensing that the output temperature effect of the
heating means 25 is above that certain value, which in
the above example is 160° F., the movable wall 50 has
expanded to the right a distance sufficient to carry the
switch blades 42 and 43 to the right so that the switch
blade 43 is placed into contact with the fixed contact 47
for a purpose hereinafter described.

The conductive means 41’ of the switch blades 40, 42
and 43 1s interconnected by lead means 52 to the termi-
nal 36. The fixed contact 38’ of the switch 37 is intercon-
nected by conductive means 53 to the fixed contact 47
of the switch 39 with the connector means 43 being
interconnected to the terminal 22 by a lead 54. The fixed
contact 46 ot the switch 38 is interconnected by a lead
33 to the terminal 30.

While the various contacts and terminals of the
switch construction 23 schematically illustrated in
FIGS. 1-4 are shown as being interconnected by wire-
like leads, it is to be understood that the same could be
formed of bent metal members in the manner fully illus-
trated in FIGS. 5-7, as desired. However, this invention
1s not to be limited to any particular configuration of the
parts of the control device 23 as illustrated in FIGS.
5-7, as the same can be formed in any desired configura-
tion to operate in a manner now to be described.

With the control shaft 41 of the control device 23
disposed in the “off” condition of FIG. 1, the power
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element 49 is adjusted to a position so that regardless of
the temperature being sensed by the power element 489,
the switch blade 42 is held in an open condition relative

to the fixed contact 46 by the power element 49 so that
no electrical current can be directed from the power

source lead 21 to the heating means 25. Likewise, the
shaft 41 holds the switch blade 40 in an open condition
relattve to the fixed contact 38 so that no electrical
current flowing from the power source lead 21 can pass
through the switch 37.

[f the temperature being sensed by the power element
49 1s below a certain value, which in the previously
described example is 160° F., the position of the switch
blade 42 acting on the adjusting member 47 of the
switch blade 43 is such that it maintains the switch blade
43 1n an open condition relative to the fixed contact 47’
of the switch 39 whereby no electrical current can flow
from the conducting means 53 that is interconnected to
the power source lead 21 to the terminal 36. Thus, the
indicating means 31 is in its “off” condition.

However, should the output temperature effect of the
heating means 25 be above the certain value, the power
element 49 has the wall 50 thereof disposed to the right
a distance sufficient to hold the switch blade 43 into
contact with the fixed contact 47’ of the switch 39 so
that the electrical current can flow through the indicat-
ing means 31 to operate the same to warn that the heat-
ing means 25 1s still maintaining a heating condition that
would be unsafe to work around the heating means 25
or touch the same.

Subsequently, with the control device 23 remaining
in the “off”” condition, the output temperature effect of
the heating means 25 will finally fall below the certain
value whereby the power element 49 will have its mov-
able wall 50 collapse sufficiently to the left to permit the
switch 39 to open in the manner illustrated in FIG. 1 so
that the indicating light 31 will be in the “off condition
illustrated in FIG. 1 and thereby indicate that to the
heating means 25 is at a safe temperature.

However, when an operator turns the control shaft
41 to any “on” position thereof as illustrated in FIG. 3,
the control shaft 41 through a cam means thereof posi-
tively closes the fixed blade 40 against the fixed contact
39" as illustrated in FIG. 3 and maintains the same in
such closed condition whereby electrical current is
adapted to flow from the power source lead 21, terminal
22, closed switch 37, and lead 52 through the terminal
36 and indicating means 31 so that the indicating means
31 will be continuously “on” as long as the control shaft
41 1s set in any “on” position thereof.

Movement of the control shaft 41 to any “on” condi-
tion thereof adjusts the position of the power element 49
so that the same will tend to maintain the output tem-
perature setting of the control shaft 41.

In particular, once the control shaft 41 has been set to
a desired temperature setting thereof, such as 300° F.,
and the power element 49 is sensing that the output
temperature effect of the heating means 25 is below the
selected temperature, the power element 49 has the wall
50 thereof at such a position thereof that the switch
blade 42 is in contact with the fixed contact 46 of the
switch 38 so electrical current can flow through the
closed switch 37 and the closed switch 38 to the termi-
nal 39, and, thus, through the heating means 25 to cause
the same to operate and heat the area where the same is
located.

Once the output temperature effect of the heating
means 25 reaches or slightly exceeds the selected tem-
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perature setting of the shaft 41, the power element 49
has expanded to such condition that the movable wall
50 has opened the switch blade 42 relative to the fixed
contact 46 to terminate the flow of current to the heat-
ing means 25 until the output temperature effect again
falls below the selected temperature whereby the
switch 38 will close in the manner illustrated in FIG. 3.

Thus, it can be seen that the switch 38 will be cycled
on and off by the power element 49 to tend to maintain
the output temperature effect of the heating means 235 at
the temperature setting of the control shaft 41 in the
manner previously described.

Further, it can be seen that as long as the control shaft
41 is in any “on” condition thereof, the switch 37 is held
~ closed and thereby the indicating lamp 31 is energized
to always indicate that the control device is set in an
“on”’ condition thereof.

Also, it can be seen that when the control shaft 41 1s
subsequently turned to its “off”’ condition, the switch 37
is opened and the power element 49 positively opens the
switch 38 so that no current can flow through the heat-

6
under the control of the switch blade 42A through the
adjusting member 47A.
In particular, with the control shaft 41A set in its
“off” position, the power element 49A has been so ad-

5 justed that the same will always maintain the switch
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ing means 25. However, should the output temperature

effect of the heating means 25 still be above the certain
value when the control shaft 41 is turned to its “off”
condition, the power element 49 will maintain the
switch 39 closed as illustrated in FIG. 2 so that the
indicating lamp 31 will now indicate that the heating
means 25 is still at an unsafe condition, the indicating
means 31 only being turned off when the output temper-

ature effect of the heating means falls below that certain

value as illustrated 1in FI1G. 1.

Thus, the indicating means 31 of the control system
20 of this invention provides a dual purpose, namely
indicates when the control device 23 is in “on” condi-
tion thereof and also indicates an unsafe temperature
condition of the heating means 25 when the control
device 23 is in “off” condition thereof.

While the control system 20 previously described has
the control device 23 provided with three electrical
switches 37, 38 and 39 for accomplishing the previously
described features, another embodiment of this inven-
tion provides the same desired features by utilizing only
two electrical switches in the control device thereof.

In particular, reference i1s now made to FIGS. 8-11
wherein another control system of this invention is
generally indicated by the reference numeral 20A and
parts of the system 20A similar to the system 20 previ-

ously described are indicated by like reference numerals
followed by the reference “A.” |

As illustrated in FIGS. 8-11, the control device or
means 23A of the system 20A includes only the electri-
cal switches 38A and 39A as the electrical switch 37 ot
the control device 23 previously described has been
eliminated. However, the control shaft 41A is so con-
structed and arranged that the same has cam means (not
shown) which will maintain the switch blade 43A into
contact with the fixed contact 47A’ whenever the con-
trol shaft 41A is moved to any “on” position thereof as
illustrated in FIGS. 10 and 11 whereby electrical cur-
rent will be supplied from the terminal 22A through the
closed switch 39A and terminal 36A to the indicating
means 31A to continuously operate the indicating

means 31A as long as the control shaft 41A 1s in any
“on” condition thereof. However, when the control
shaft 41A is moved to i1ts “off”” position thereof, the
same has its cam means completely disconnected from
the switch blade 43A so that the switch blade 43A 1s
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blade 42A in an open position thereof so that no electri-
cal current can flow from the switch blade 42A to the
terminal 30A that leads to the heating means 25A. How-
ever, should the temperature being sensed by the power
element 49A be above a certain value, the movable wall
50A of the power element 49A is disposed to the right
a distance sufficient to cause the blade 42A through the
adjusting member 47A to hold the switch blade 43A 1in
its closed condition against the fixed contact 47A’ in the
manner illustrated in FIG. 9 whereby electrical current
is supplied through the closed switch 39A to the indi-
cating means 31A to operate the same. Thus, the ener-
gized indicating means 31A will provide a warning that
the heating means 25A is still maintaining an output
temperature effect that is unsafe or above the known
certain value thereof.

When the output temperature effect of the heating
means 25A falls below the certain value with the shaft
41A of the control device 23A in the “off” position
thereof, the movable wall SOA of the power element
49A has collapsed sufficiently that the switch blade 43A.
through its natural bias is permitted to move away from
the fixed contact 47A’ so that the indicating light 31A 1s
disconnected from the power source lead 21A in the
manner illustrated in FIG. 8.

Therefore, it can be seen that the control system 20A
and the control device 23A operate in substantially the
same manner as the control system 20 and control de-
vice 23 previously described except that the switch 37
has been eliminated and the control shaft 41A 1s so
constructed and arranged that the same will always
close the switch 39A and maintain the same in a closed
condition thereof as long as the shaft 41A 1s in any “on™
condifion thereof.

Therefore, it can be seen that this invention not only
provides improved control systems and methods of
making the same, but also this invention provides im-
proved control devices for such systems or the like.

While the forms and methods of this invention now
preferred have been illustrated and described as re-
quired by the Patent Statute, it is to be understood that
other forms and method steps can be utilized and still

come within the scope of the appended claims.

What is claimed is:

1. A control system comprising a source of energy
means, heater means, indicator means, and thermostati-
cally operated control means having selector means for
setting said control means 1in a heater means non-tem-
perature producing ‘“off” setting or in a heater means
temperature producing “on” setting, said control means
having a single temperature responsive device opera-
tively interconnected to said means to interconnect said
heater means to said energy means when the output
effect of said heater means is below a predetermined
“on” setting of said control means and to disconnect
said heater means from said energy means when the
output effect of said heater means is above said prede-
termined “on” setting of said control means, said single
temperature responsive device of said control means
operating said indicating means to indicate that the

- output effect of said heater means is above a certain

value only when said control means 1s in said “‘off”
setting thereof.
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2. A control system as set forth in claim 1 wherein
said control means has means for interconnecting said
energy means to said indicator means when said control
means 1S set in any “on” condition thereof.

3. A control system as set forth in claim 2 wherein
sald source of energy means comprises a source of elec-
trical power and said indicator means comprises light
bulb means.

4. A control system as set forth in claim 2 wherein
said source of energy means is a source of electrical
power, said heater means being an electrically operated
heater means, said indicator means being an electrically
operated indicator means.

5. A control system as set forth in claim 4 wherein
said control means includes a first electrical switch for
Interconnecting said energy means to said indicator
means and a second electrical switch for interconnect-
ing said energy means to said heater means.

6. A control system as set forth in claim 5 wherein
said selector means holds said second switch in an open
condition thereof when said selector means is in said
“off” position thereof.

7. A control system as set forth in claim 6 wherein
said single temperature responsive device operates said
first switch when said selector means is in said “off”
position thereof.

8. A method of making a control system comprising
the steps of providing a source of energy means, provid-
Ing a heater means, providing indicator means, inter-
connecting a thermostatically operated control means
to said means so as to cause a single temperature respon-
sive device of said control means to interconnect said
heater means to said energy means when the output
effect of said heater means is below a predetermined

“on” temperature producing setting of said control
means and to disconnect said heater means from said
energy means when the output effect of said heater
means is above said predetermined ‘“‘on” temperature
producing setting of said control means, and causing
said single temperature responsive device of said con-
trol means to operate said indicating means to indicate
that the output effect of said heater means is above a
certain value only when said control means is in an “off”
non-temperature producing setting thereof.

9. A method of making a control system as set forth in
claim 8 wherein said source of energy means is a source
of electrical power, said heater means is an electrically
operated heater means, and said indicator means is an
electrically operated indicator means, and including the
step of providing said control means with a first electri-
cal switch for interconnecting said energy means to said
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indicator means and a second electrical switch for inter-

connecting said energy means to said heater means.
10. A method of making a control system as set forth

in claim 9 and including the step of providing said con-
trol means with a selector means movable from an “off”’
position to a selected temperature position.

11. A control device for a system having a source of
energy means, heater means, and indicator means, said
control device having thermostatically operated con-
trol means, said control device having a selector means
for setting said control means in a heater means nocn-
temperature producing ‘“‘off”’ setting or in a heater
means temperature producing “‘on” setting, said control
means being provided with a single temperature respon-
sive device for operatively interconnecting to said
means to interconnect said heater means to said energy
means when the output effect of said heater means is
below a predetermined “on” setting of said control
means and to disconnect said heater means from said
energy means when the output effect of said heater
means 1s above said predetermined ‘““‘on” setting of said
control means, said single temperature responsive de-
vice of said control means being adapted to operate said
indicating means to indicate that the output effect of
said heater means is above a certain value only when
said control means is in said “off”’ setting thereof.

12. A control device as set forth in claim 11 wherein
said control means has means adapted to interconnect
sald energy means to said indicator means when said
control means is set in any “on” condition thereof.

13. A control device as set forth in claim 12 wherein
said source of energy means comprises a source of elec-
trical power and said indicator means comprises light
bulb means.

14. A control device as set forth in claim 12 wherein
sald source of energy means is a source of electrical
power, said heater means is an electrically operated
heater means, and said indicator means is an electrically
operated indicator means.

15. A control device as set forth in claim 14 wherein
sald control means includes a first electrical switch
adapted for interconnecting said energy means to said
indicator means and a second electrical switch adapted
for interconnecting said energy means to said heater
means.

16. A control device as set forth in claim 14 wherein
said selector means holds said second switch in an open
condition thereof when said selector means is in said
“off” position thereof.

17. A control device as set forth in claim 16 wherein
said single temperature responsive device is adapted to
operate said first switch when said selector means is in

said “‘off” position thereof.
: * * X *
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