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(57) Abrége/Abstract:
In this combustion gas control device, an electromechanical control is provided for automatically controlling the supply of the gas
to the pilot burner when it is being ignited and subsequently to the main burner. The device has a main chamber, a pilot chamber
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(57) Abréege(suite)/Abstract(continued):

and an outlet chamber. A spring-biassed valve Is provided between the main chamber and the pilot chamber to close
communication between the main chamber and pilot and outlet chambers. The spring-biassed valve Is opened when a solenoid
IS actuated to allow gas from the main chamber to flow into the pilot chamber to the pilot outlet for lighting the pilot light. A
diaphragm cover Is provided between the pilot chamber and outlet chamber while the pilot is lighted to prevent gas from entering
the outlet chamber. After the pilot has been lighted the spring-blassed valve Is maintained opened by an electromagnetic
mechanism while the solenoid Is de-energized so as to open the diaphragm cover whereby gas flows to the pilot light as well as
the outlet of the device to the burner.
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ABSTRACT OF THE INVENTION

In this combustion gas control device, an electromechanical
control is provided for automatically controlling the supply of the
gas to the pilot burner when it is being ignited and subsequently
to the main burner. The device has a main chamber, a pilot chamber
and an outlet chamber. A spring-biassed valve is provided between
the main chamber and the pilot chamber to close communication
between the main chamber and pilot and outlet chambers. The spring-
biassed valve is opened when a solenocid is actuated to allow gas
from the main chamber to flow into the pilot chamber to the pilot
outlet for lighting the pilot light. A diaphragm cover is provided
between the pilot chamber and outlet chamber while the pilot is
lighted to prevent gas from entering the outlet chamber. After the
pilot has been lighted the spring-biassed valve is maintained
opened by an electromagnetic mechanism while the solenoid is de-
energized so as to open the diaphragm cover whereby gas flows to

the pillot light as well as the outlet of the device to the burner.
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A Control Device For Gas Supply To Main Burner And Pilot Burner Of

A Gas Eguipment

This invention relates to a combination gas control wvalve

and particularly to a natural gas control device for automatically

fr—

controlling the flow of the combustion gas to the pilot burner and

the main burner. The device may be actuated remotely to initiate
the pilot burner and to supply the gas to the main burner in the
normal operatlion.

In a combustion gas burner system commonly 1t has a pilot
burner which maintains a pilot flame that provides the means to
ignite the gas at the main burner during normal operation. In
starting the system, 1n order to 1nitiate the pilot flame, the gas
must be supplied to the pilot burner only without any gas passing
to the mailn burner so that pilot burner can be lighted. Such
operation 1is commonly provided by a manually operated mechanical
control wvalve having rotary cock which may be turned to three
separate settings: OFF; PILOT and ON. At the OFF setting, the valve
prevents any gas from passing through the valve to elther the main

or pilot burner. At the PILOT setting, the gas 1s permitted to flow

o the pilot burner only such that the pilot flame may be lighted;
and at the ON setting, the gas flows through the valve to both the

main and pilot burners. Sutch mechanical valve requires the operator

to be physically located near the valve for performing all the

adjustments as well as for 1gniting the pilot flame at the same

time; 1its operatlions are therefore not convenlent to carry out.

P

Furthermore, some operators are fearful 1n carrying out the
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adjustments in closed proximity of the wvalve because of the
potential hazard in case of a gas leak at the valve due to its
malfunction.

It is a principal object of the present invention to provide
a gas control device which can be operated remotely therefrom.

It is another object of the present invention to provide a gas
control device which may be operated with simple switching means.

It is another object of the present invention to provide a gas
control device which has a relatively simple construction and vet
operates positively to control the gas flow to the pilot burner and
the main burner.

Briefly, the control valve comprises a unit body having a main
chamber, a pilot chamber, and an outlet chamber. The main chamber

has an inlet port which is operative to admit the combustion gas

into the device. The pilot chamber has a pilot outlet port
operative to supply the gas to the pilot burner. The outlet chamber
has a main outlet port operative to supply the gas to the main
burner. A passage opening is located between the pilot chamber and
the main chamber. A sealing plate member is mounted on a retaining
pin which is located in the main chamber. The sealing plate member
is biassed by a spring means to press normally against the passage
opening sc as to close the latter. A magnetic plate member is
mounted on another end of the retaining pin. A magnetic core member

is disposed in the main chamber. The magnetic core member has
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electrical windings provided thereon in which the electrical
windings are electrically connected to a thermocouple located at
the pilot burner. The magnetic plate member is normally located in
a spaced manner from the magnetic core member. A sealing diaphragm
member is located in the outlet chamber, which is operative to
cloge communication between the pilot chamber and the outlet
chamber. A golenoid means is disposed on the unit body. The
solenoid means has a plunger member slidably mounted therein. The
solenoid means is operative to move the plunger member slidably to
an upper position and a lower position selectively within the
golenocid means. A spacer member is coupled to the plunger member.
The spacer member has a free end extending into the outlet chamber.
The sealing diaphragm member is mounted on the spacer member. A
pilot gas passage is formed in the unit body. The pilot gas passage
extends from the pilot chamber to the pilot outlet port. An
adjustment bolt member is disposed in the unit body. The adjustment
bolt member has a transverse through opening formed therein, and
the adjustment bolt member may be operated to align the transverse
through opening selectively with the pilot gas passage to allow gas
in the pilot chamber to flow therethrough to the pilot outlet port.

The novel features which are considered as characteristic for
the invention are set forth in particular in the appended claims.
The invention itself, however, both as to its construction and itse

method of operation, together with additional objects and
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advantages thereof, will be best understood from the following
description of specific embodiments when read in connection with
the accompanying drawings.

Figure 1 is a general partial cross sectional side elevation
view of the control valve in the OFF condition according to the
present invention.

Figure 2 is an isolated enlarged cross sectional top view of
the pilot flame regulation means located at the channel to the
pilot outlet port for controlling the operatiocn of the pilot flame
thereotf.

Figure 3 is a general partial cross sectional side elevation
view of the control valve in the PILOT condition thereof when gas
1s only flowing to the pilot burner as the latter is being ignited.

Figure 4 is a general partial cross sectional side elevation
view of the control valve in the ON condition thereof when gas is
flowing to both the pilot burner and the main burner.

With reference to the drawings wherein like reference numerals
designate the corresponding parts in the several views, the control
device 10 of the present invention has a unit body 11 which may be
made with cast metal or plastic. The device is suitable for
controlling the gas supply to the burner of equipment such as a
natural or propane gas furnace, fireplace, or barbecue unit having
a pilot burner and a main burner. The pilot burner may be lighted

by electronic or mechanical means or manually with a lighted match.



2180790

The control device 10 generally has a main chamber 12, a pilot
chamber 13, and an outlet chamber 14. A gas supply 15 is admitted
into the main chamber 12 through an inlet port 16. A main outlet
port 17 is provided to supply the gas to the main burner:; and a
pilot outlet port 18 is provided to supply the gas to the pilot
burner. The control device 10 has a bottom opening which is covered
with a bottom cover 19 secured to the unit body 11 with at least
two screws 20. The bottom cover 19 may be made of plastic or non-
magnetizable metal. A sealing gasket or o-ring 21 made of rubber or
similar material is provided at a shoulder portion 22 of the bottom
opening between the bottom cover 19 and the unit body 11 to ensure

a tight seal of the bottom opening. A support plate 23 made of a
non-magnetizable metal may be secured at the bottom opening of the
unit body 11 and held in place at the shoulder portion 22 between
the bottom cover 19 and the unit body 11. A U-shaped magnetic core
24 is mounted on the support plate 23. The magnetic core 24 as
shown preferably has a U-shape having two upstanding arms 25 and
26, and it is made of a magnetizable material such as ferrite and
it has two upstanding arms 25 and 26; however, it may have other
shapes such as a single cylindrical column. The magnetic core 24 is
enclosed within a plastic cover 27 which may be secured to the
support plate 23 with screws 28 and 29. The plastic cover 27 is
positioned properly in place by engaging in abutment with either

two upstanding posts 30A and 31B or an upstanding ridge of which
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30A and 31B are the cross section of its two opposite sides formed
on the support plate 23. A winding 31 of a thermocouple wire is
wound on the two upstanding arms 25 and 26 of the U-shaped magnetic
core 24. One lead 31A of the winding 31 is connected by a securing
screw 34 to the post or ridge 30A of the support plate 23 which has

an intimate electrical contact with the unit body 11 by the tight
gecurement of the bottom cover 19 to the unit body 11. The other
lead 31B of the thermocouple winding 31 extends through a side

opening 36 of the plastic cover 27 and an opening 35 through the

side of the unit body 11 to the side connection port 37 for

connection to the thermocouple located at the pilot burner. The
side connection port 37 is sealed with a sealing plug 38 to prevent
any gas from leaking therethrough from the main chamber 12. The
plastic cover 27 has a central top opening 32 defined by an
upstanding top sleeve portion 33. A control valve ig mounted to the
top opening 32 of the plastic cover 27. The control valve assembly
consists of a T-shaped pin 39 having a lower end located within the
plastic cover 27. A magnetic plate 40 is mounted at the lower end
of the T-shaped pin 39 by a slip ring 41. The magnetic plate 40 is
normally located in a space manner above the top of the upstanding

arms 25 and 26 of the U-shaped magnetic core 24. A sealing plate 42
is mounted at the top end of the T~shaped pin 39. The sealing plate
42 may be made of rubber, plastic or similar material and

preferably has an upstanding annular ridge 42A. A metal backing
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plate 43 is provided underneath the sealing plate 42 to support the
latter, and a compression coil spring 44 is located between the top
of the plastic cover 27 and the backing plate 43 such that the
compression coil spring 44 normally maintains the sealing plate 42
to press tightly upwards to close the passage opening 45 between
the main chamber 12 and the pilot chamber 13. The upstanding
annular ridge 42A enhances the air-tight closing of the passage
opening 45.

The outlet chamber 14 is covered with a top cover 46 which has
a central opening 47. A solenoid 48 is mounted on top of the top
cover 46. The solenoid 48 includes electromagnetic windings 49
wound on a bobbin 50, and a central plunger 51 is slidably located
in the center of the bobbin 50. A cross-shaped spacer 52 is located
in the outlet chamber 14 and the upper leq portion 53 slidably
extending through the central opening 47 of the top cover 46 is
mounted to the bottom of the plunger 51 such as by tight fitting 54
or threading provided therein. A spring diaphragm 55 is mounted to
the lower end of the cross-shaped spacer 52 with a coupling sleeve

56 which may also be mounted to the lower end portion of the cross-
shaped spacer 52 such as by threading provided therein. An annular
washer 57 is provided between the coupling sleeve 56 and the cross-
shaped spacer 52 to enhance the securement of the spring diaphragm
55 thereto. The rim of the spring diaphragm 55 is secured between

the top of the outlet chamber 14 and the top cover 46. The rim of
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the spring diaphragm 55 is sandwiched between an upper annular
sealing gasket 58 and a lower annular sealing gasket 59 to ensure
an air tight seal of the mounting. A cover diaphragm 60 is mounted
to the lower end of the coupling sleeve 56 with an extender member
61 which may have a threaded upper end portion 62 threadingly
mounted to the coupling sleeve 56. A washer 63 may be provided
between the extender member 61 and the coupling sleeve 56 to
maintain the securement of the cover diaphragm 60 thereon. A
stepped shoulder 64 is formed at the top of the pilot chamber 13.
The diameter of the stepped shoulder 64 is smaller than the
diameter of the cover diaphragm 60 such that when the cover
diaphragm 60 is located at a lower position, the pilot chamber 13
is covered by the rim portion of the cover diaphragm 60 pressing
against the stepped shoulder 64. An annular sealing gasket 65 is
provided on the stepped shoulder 64 to enhance the air tight

engagement between the rim portion of the cover diaphragm 60 and

the stepped shoulder 64.

A manual over-ride 66 is mounted on top of the soclenocid 48,
which consists of a movable shaft 67 slidably mounted within an
enclosure 68. An o-ring 69 is mounted on a groove provided on the
shaft 67 to form an intimate seal between the shaft 67 and the
internal side wall of the enclosure 68 to prevent any combustion
gas 1n the control device from escaping through the manual over-

ride 66. The shaft 67 is movable slidably within the enclosure 68
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by operating a T-shaped actuating button 70 which has a vertical

arm 71 extending through a top opening 72 in the enclosure 68 and
is mounted to the top of the shaft 67. The T-shaped actuating
button 70 is normally biassed at the raised top position by a
compression coil spring 73 mounted between the top of the enclosure
68 and the T-shaped actuating button 70. A cap 74 may be provided
on the T-shaped actuating button 70.

As best shown in Figure 2, an adjustment bolt 75 is rotatably
mounted 1in the unit body 11 of the control device 11. The
adjustment bolt 75 has a transverse through opening 76 therein
which may be aligned with the pilot gas passage 77 formed in the
unit body 11 by turning the adjustment bolt 75. The pilot gas
passage 77 extends from the pilot chamber 13 to the pilot outlet
port 18. In the OFF position, the adjustment bolt 75 is turned to
the position in which the transverse through opening 76 therein is
not aligned with the pilot gas passage 77 such that the pilot
chamber 13 is not in communication with the pilot outlet port 18.

As shown in Fiqure 3, to initiate the operation of the control
device 10, the adjustment bolt 75 is turned to the open position
with its transverse through opening 76 aligned with the pilot gas
passage 77, and the solenoid 48 is actuated by passing a current to
its windings 49. The plunger 51 will move to the lower position
with the energisation of the solenoid 48, which causes the cross-

shaped spacer 52 to move downwards against the biassing force of

10
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the spring diaphragm 55. The rim of the sealing diaphragm 60 will
press tightly against the annular sealing gasket 65 located at the
stepped shoulder 64 at the top of the pilot chamber 13 so as to
close the communication between the pilot chamber 13 and the outlet
chamber 14. In the meantime, the extender member 61 presses
downwards on the T-shaped pin 39 so that the sealing plate 42 moves
downwards against the biassing force of the compression spring 44
to open the passage opening 45 for allowing the combustion gas 15
from the main chamber 12 to pass through the passage opening 45 and
the pilot gas passage 77 to the pilot outlet port 18 to the pilot
burner. The pilot burner may then be ignited as in common practice
with an electrical means or with a lighted match. At this
initiation position, the magnetic plate 40 also moves to a lower
position contacting with the upstanding arms of the U-shaped core
24.

After the pilot flame at the pilot burner is ignited, a
current will be generated by the thermocouple located at the pilot
flame as in the well known manner. The current flows to the
thermocouple windings 31 of the U-shaped magnetic core 24 through
the lead 31B and a second lead 78 conveniently connected to the
unit body 11 of the control device 10 by securing screw 79. The
electrical contact of lead 78 to the lead 31A of the thermocouple
windings 31 securing to the post 30A of the support plate 23 by

screw 34 is through the intimate contact between the unit body 11

11
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with the support plate 23. The energisation of the thermocouple
windings 31 with the current from the thermocouple located at the
pilot flame also generates the electromagnetic force in the U-
shaped magnetic core 24 to hold the magnetic plate 40 against the
upstanding arms 25 and 26.

After the pilot flame is lighted, the solenoid 48 is de-
energized to initiate the ON condition as best shown in Figure 4.
In this condition, the plunger 51 in the solenoid 48 and, in turn,
the cross shaped spacer 52 return to their upper positions by the
spring diaphragm 55. Also, the sealing diaphragm 60 retracts to its
upper position to open the communication between the pilot chamber
13 and the ocutlet chamber 14. The passage opening 45 is maintained
opened by the holding of the magnetic plate 40 onto the upstanding
armg 25 and 26 of the magnetic core 24 with the electromagnetic
force generated in the thermocouple windings 32 by the pilot flame.
Thus, the combustion gas 15 entering the main chamber 12 *to the
pilot chamber 13 will also flow into the outlet chamber 14 to exit
the outlet port 17 to the main burner to be ignited by the pilot
flame.

The normal ON and OFF operations of the main burner may be
effected by energizing or de-energizing the solenocid 48 by a
conventional thermostatic termperature control or timer control so
as to cause the sealing diaphragm 60 to close or open the

communication between the pilot chamber 13 and outlet chamber 14
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accordingly.
To terminate the operation of the control device 10, the
solenoid 48 is de-energized, and the adjustment bolt 75 is turned

to the shut off position with its through opening 76 therein out of

[t

alignment with the pilot gas passage 77. The shutting of the
adjustment bolt 75 will extingquish the pilot flame so as to result
in the termination of the current flowing to the thermocouple
windings 31, and, in turn, the termination of the electromagnetic
force which holds the magnetic plate 40 against the upstanding arms
10 25 and 26 of the magnetic core 24. With the removal of the
electromagnetic force, the sealing plate 42 returns to its upper
position to press tightly upwards to close the passage opening 45,
thus the combustion gas 15 is prevented to flow to the pilot
chamber 13 and outlet chamber 14 to result in the complete shut off
15 of the control device 10. It can be appreciated by those skilled in
the art that the above arrangement is particularly advantageous in
that the windings 31 and the U-shaped magnetic core 24 remain
stationary during all operations thus the windings 31 are not
subject to breakage due to any movement. Furthermore, replacement
20 and maintenance operation of the control valve assembly can be
easily accomplished by removing the bottom cover 19.
The pilot flame may also be ignited alternatively or for
service purposes, by first turning the adjustment bolt 75 to open

the pilot gas passage 77 and then depressing the button 70 of the

13
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manual over-ride 66 and holding it at the depressed position. At
this position, the plunger 51 will move downwards to cause the
sealing diaphragm 60 and the sealing plate 42 to move to the lower
positions as shown in Figure 3 so as to allow the combustion gas 15
to flow to the pilot outlet port 18 to the pilot burner for
igniting the pilot flame therein. After the pilot flame has been
ignited the manual over-ride 66 may be released so that the control
device 10 will be in the normal operating condition as shown in
Figure 4 with the magnetic plate 40 held against the upstanding
arms 25 and 26 of the magnetic core 24 by the generation of the
electromagnetic force therein by the current from the thermocouple
flowing to the thermocouple windings 31 by the pilot flame. This
manual over~ride operation may be terminated by turning the
adjustment bolt 75 to the shut off position in which its through
opening 76 is again not aligned with the pilot gas passage 77.

A sealing gasket 78 may be provided to ascertain that the
Joint between the over-ride and the solenoid is air tight and is
securedly formed.

Various modifications can be made without departing from the
spirit of this invention or the scope of the appended claims. In
view of the above, it will be seen that several objects of the
invention are achieved and other advantages are obtained. As many
changes could be made in the above construction and methods without

departing from the scope of the invention, it is intended that all

14
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matter contained in the above description shall be interpreted as

illustrative and not in a limiting sense.
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The embodiments of the invention in which an exclusive property or privilege is claimed
are defined as follows:
1. A control device for controlling gas supply to a main burner and a pilot burner of a
combustion gas burning equipment, comprising

a unit body having a main chamber, a pilot chamber and an outlet chamber, said main
chamber having an inlet port operative to admit the combustion gas therein, said pilot chamber
having a pilot outlet port operative to supply said gas to said pilot burner, said outlet chamber
having a main outlet port operative to supply said gas to said main burner,

a passage opening located between said pilot chamber and said main chamber,

a sealing plate member mounted on a retaining pin disposed in said main chamber, said
sealing plate member being biassed by a spring means to press normally against said passage
opening,

a magnetic plate member mounted on another end of said retaining pin,

a magnetic core member disposed in said main chamber, said magnetic core member
having electrical windings provided thereon, and said electrical windings being electricaily
connected to a thermocouple located at said pilot burner, said magnetic plate member being
normally located in a spaced manner from said magnetic core member,

a sealing diaphragm member located in said outlet chamber, and operative to close the
communication between said pilot chamber and said outlet chamber,

a solenoid means disposed on said unit body, said solenoid means having a plunger member
stidably mounted therein, said solenoid means being operative to move said plunger member

slidably to an upper position and a lower position selectively within said solenoid means,

16
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a spacer member coupled to said plunger member, said spacer member having a free end
extending into said outlet chamber, said sealing diaphragm member being mounted on said
spacer member,

a pilot gas passage formed 1n said unit body, said pilot gas passage extending from said
pilot chamber to said pilot outlet port,

an adjustment bolt member disposed in said unit body, said adjustment bolt member having
a transverse through opening formed therein, said adyjustment bolt member being operative to
align said transverse through opening selectively with said pilot gas passage.

2. A control device according to Claim 1 including a spring diaphragm member mounted to
said spacer member, said spring diaphragm member normally maintaining said sealing
diaphragm member to position in a spaced manner from a stepped shoulder portion of said pilot
chamber to allow communication between said pilot chamber and said outlet chamber.

3. A control device according to Claim 2 including a sealing gasket disposed on said stepped
shoulder portion of said pilot chamber, and operative to engage with a rim portion of said
sealing diaphragm member when said sealing diaphragm member is located in a lower position
pressing on said stepped shoulder portion.

4. A control device according to Claim 3 wherein said solenoid means is an electrical solenoid
having electrical windings provided on a bobbin located therein.

5. A control device according to Claim 4 wherein said magnetic plate member and said
magnetic core member are located in an enclosure located within satd main chamber, said
sealing plate member being biassed by a compression coil spring member located between said

sealing plate member and said enclosure to maintain said sealing plate member from pressing

{7
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tightly against said passage opening for closing said passage opening.
6. A control device according to Claim S wherein said main chamber has a bottom opening
covered by a bottom cover, said enclosure being mounted on an electrically conductive plate
secured on said bottom cover.
7. A control device according to Claim 6 wherein said electrically conductive plate is in
clectrical contact with said unit body, and one lead of said electrical windings on said magnetic
core member is connected to said electrical conductive plate. a second lead of said electrical
windings extending outside of said unit body for direct electrical connection to one terminal of
said thermocouple located at said pilot burner.
8. A control device according to Claim 7 wherein said sealing plate member includes an
upstanding ridge formed on a rim portion therein.
9. A control device according to Claim 8 including a manual over-ride arrangement mounted
on said solenoid means, said over-ride arrangement having a shaft member slidably mounted
therein and operative selectively to move said plunger member 1n said solenoid to said lower
position.
10. A control device for controlling gas supply to a main burner and a pilot burner of a
combustion gas burning equipment, comprising

a unit body having a main chamber, a pilot chamber and an outlet chamber, said main
chamber having an inlet port operative to admit the combustion gas therein, said pilot chamber
having a pilot outlet port operative to supply said gas go said pilot burner, and outlet chamber
having a main outlet port operative to supply said gas to said main burner,

a passage opening located between said pilot chamber and said main chamber, and a stepped

18
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shoulder portion formed in the top portion of said passage opening,

an electrical solenoid mounted on said unit body, said electrical solenoid having electrically
energisable windings provided on a bobbin located therein, and a plunger member shidably
located within said bobbin, said solenoid being operative to move said plunger member slidably
to an upper position and a lower position selectively with said solenoid.

a cross shaped spacer member having an elongated upper leg portion connected to said
plunger member, and a lower portion located in said outlet chamber,

a spring diaphragm member mounted on said lower portion of said cross shaped spacer
member, said spring diaphragm member maintaining said plunger member 1n saxd upper
position,

a sealing diaphragm member mounted on said lower portion of cross shaped spacer member,
said sealing diaphragm member normally located in a spaced manner from said stepped shoulder
portion of said passage opening, and having a diameter larger than the diameter of said stepped
shoulder portion,

a magnetic core member disposed in a secondary enclosure located in said main chamber,
and having windings of a thermocouple wire provided thereon, said secondary enclosure being
mounted on an electrically conductive plate having an intimate electrical contact with said unit
body, one lead of said thermocouple wire being connected to said conductive plate, and another
lead of said thermocouple wire extending through said unit body outside of said device for
electrical connection with a thermocouple located at said pilot burner,

a retaining pin member slidably mounted through a top opening of said secondary enclosure,

said retaining pin having a lower end extending in said secondary enclosure,

19
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a magnetic plate member mounted on said lower end ot said retaining pin member,

a sealing plate member mounted in a top portion of said retaining pin member,

a compression coil spring disposed between said sealing plaie member and said secondary
enclosure, said compression coll spring maintaining said magnetic plate member to locate
normally in a spaced manner above said magnetic core member, and said sealing plate member
tightly pressing against said passage opening,

11. A control device according to Claim 10 including an extender member mounted at the
lower end of said space member and extending into said pilot chamber below said sealing

diaphragm member, the lower end of said extender member normally located 1n a spaced

manner from the top of said retaining pin member.

12. A control device according to Claim [ 1 including a sealing gasket mounted on said stepped
shoulder portion, said sealing gasket being operative to engage with the rim portion of said
sealing diaphragm member to provide an air tight seal.

13. A control device according to Claim 12 wherein said sealing plate member includes an
upstanding ridge formed in the nm portion therein.

14. A control device according to Claim 13 wherein said main chamber has a bottom opening
covered by a bottom cover secured to

said unit body, said electrically conductive plate being mounted on said bottom cover.

15. A control device according to Claim 14 including a manual over-ride arrangement mounted
on said solenoid, said over-ride arrangement having a shaft member slidably mounted 1n a
protective enclosure and operative selectively to move said plunger member 1n said solenoid to

said lower position.
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16. A control device according to Claim 15 including a T-shaped actuating button slidably
extending through said protective enclosure and mounted to said shaft member, said button
being operative selectively to press said plunger member in said solenoid to said lower position.
17. A control device according to Claim 16 including a second compression coil spring
disposed between said secondary enclosure and said T-shaped actuating button, said second
compression coil spring maintaining said shaft member 1n a raised position spaced from said
plunger member.

18. A control device according to Claim 17 including a support plate disposed beneath said
sealing plate member and located between said sealing plate member and said compression coil
Spring.

19. A control device according to Claim 18 including a sealing o-ring mounted on said shaft
member and a cap mounted on top of said actuating button.

20. A control device according to Claim 19 wherein said magnetic core member 1s a U-shaped
member fixedly mounted within said secondary enclosure and having two upstanding arms, and
said windings of thermocouple wire are wound on said upstanding arms, and said magnetic plate

member is normally located 1n a spaced manner above the top of said upstanding arms.
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