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PLOT CONTROL 
Wilbur F. Jackson, Compton, Calif., assignor to 

Robertshaw-Fulton Controls Company, Greens 
burg, Pa., a corporation of Delaware 
Application June 11, 1949, Serial No. 98,486 

(C. 236-21) 8 Cairns. 

This invention relates to combination controls 
for gaseous fuel burners wherein the temperature 
controlling device and the pilot cut-off both op 
erate upon a single control valve. In this respect 
the device is similar to that disclosed in U.S. 
Patent No. 2,361,945 to W. F. Jackson wherein the 
automatic pilot control embodied thermomagnetic 
means responsive to extinguishment of the pilot 
flame for causing the control valve to close in 
the event it was being held open by the thermo 
Stat. . . . . - 

The present invention is characterized by a 
movable electromagnet which picks up its arma 
ture in response to energization by the thermo 
electric device and returns to its initial position 
upon completion of this resetting operation. The 
Single control valve is thus free to be moved be 
tween closed and open positions by the thermostat 
which may be of the rod-and-tube type operating 
through Snap-action mechanism. However, when 
the pilot flame is extinguished and the thermo 

ii) 

electric device cools then the armature is released 
and returns under spring bias to its initial posi 
tion. The return movement of the armature is 
in a path substantially coaxial with the valve 
member So that the latter is moved to closed po 
sition should the thermostat be holding it open. 
The provision of the movable magnet reduces 

the number of parts required for safe operation 
during resetting. Moreover, the separate arma 
ture and control valve construction retains intact 
the majority of features found advantageous in 
prior devices of this general type. Among these 
may be mentioned the provision for automatic 
shut-off of the main burner fuel in the event of 
pilot flame failure; the single valve for dual con 
trol purposes which is not subjected to damage 
when the automatic shut-off occurs; the safe 
guard against Sticking Valves which may occur 
where a separate cut-off valve is provided and in 
frequently operated; and the safe-lighting fea 
ture provided by preventing flow of fuel to the 
main burner during the resetting operation, 
In the accompanying drawings: 
Fig. 1 is a plan view of the control device of 

this invention; 
Fig. 2 is an elevation; 
Fig. 3 is a side elevation; 
Fig. 4 is an enlarged sectional view taken on 

the line IV-IV of Fig. 1; and 
Fig. 5 is an enlarged sectional view taken on the 

line V-W of Fig. 3. 
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control device comprises a casing 0 provided at 
one end with a lateral inlet opening 2 for fuel 
and at the other end with an outlet opening 4 
which is adapted to be connected by suitable pip 
ing with the main or heating burner of a water 
heater or other appliance (not shown). . . 
A valve chamber 6 is positioned in the body fo 

intermediate the inlet, f2 and outlet 4 and pas 
sage of fluid, such as gaseous fuel, between the 
inlet f2 and the valve chamber 6 is under con 
trol of a main shut-off cock 8. As shown more 
clearly in Fig. 5, the shut-off cock 8 is provided 
with an angular port 20 which is movable upon 
rotation of the cock 8 by the usual knob 9 to 
open and close communication between the inlet 
f2 and the valve chamber 6. 

Pilot Shut-off Cockc 
A pilot passage 22 communicates at one end 

with the inlet 2 adjacent the main shut-off cock 
18 and the passage of fuel therein is under con 
trol of a pilot shut-off cock 24. An outlet 26 is 
provided in the body 9 for connection to a con 
duit 25 leading to the pilot burner of the appli 
ance 27 when an angular port 28 in the pilot shut 
off cock 24 is rotated therewith by the usual knob 
29 to open position. - 

Control valve mechanism. 
A partition 30 projects from opposite walls of 

the valve chamber 6 and provides a support for 
an annular valve seat member 32 therein. An 
axial hollow boss 34 is formed within the annular 
Valve seat 32 and provides a bearing for a hollow 
valve stem 36 for relative slidable movement 
thereof. A disc valve member 38 is mounted on 
the valve stem 36 for movement therewith be 
tween open and closed positions relative to the 
Seat 32. The valve member 38 is normally biased 
toward the seat 32 by means to be described more 
fully hereinafter. Suitable ports 40 extend lat 
erally through the valve seat 32 to provide com 
munication between the valve chamber 6 and 
the outlet 4 when the valve member 38 is in open position. 
The hollow valve stem 36 contains an override 

mechanism comprising a plunger 42 and biasing 
Spring 44 which serves to urge a collar 46 on the 
plunger 42 into engagement with a bushing 48 
closing the inner end of the hollow valve stem 
36. The plunger 42 projects through the bush 
ing 48 for operative engagement with a clicker 
mechanism of well-known form including a thrust 
element 50 which is biased within the annular 
valve seat 32 for imparting snap-action move Referring more particularly to the drawing the 55 ment to the valve member 38. 
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Temperature regulation 
Thermostatic means for operating the valve 38 

through the clicker disc mechanism is provided 
and, in this embodiment, consists of an element 
of the rod-and-tube type. The tube 54 of this 
thermostatic element is mounted at one end in 
the valve body, iO and has the rod 52 threadedly 
secured thereto at the opposite end. The inner 
end of the rod 52 is movable on the threaded 
connection for operative engagement with a slid 
able cap element 56 which is carried in the valve : 
body O. The opposite side of the cap element 56 
engages with the thrust element 50 of the clicker 
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mechanism for operating the same as will here 
inafter be apparent. Suitable means for mount 
ing the control in the water heater or other ap 
pliance is provided by an elongated bOSS 58 pro 
jecting from the body 0 around the rod-and 
tube element 52, 54. The temperature at which 
the valve member 38 will be operated may be ad 
justed by means of the usual lever 60 carried by 
the rod 54 and manually operable for rotating the 
rod' 52 relative to the tube 54 as previously ex 
plained. It will be understood that other well 
known thermostatic devices may be substituted 
including the hydraulic or liquid type if desired. 

Automatic pilot control. 
Thermoelectric means are provided for moving 

the valve-member 38 to closed position in the 
event of extinguishment of the pilot burner flame 
and irrespective of the thermal condition of the 
thermostat. To this end, a magnet housing 62 
is mounted on the body to on the side opposite 
the connection 58- and extending coaxially with 
the valve member 38. The interior of the magnet 
housing 62 communicates with the interior of the 
body O defined by the valve chamber 6 and a 
flexible sealing disc 64 extends across the interior 
of the housing 62 at its junction with the body 0 
for closing the communication therebetween. 
Thus, passage of fluid from the valve chamber 6 
to the magnet housing 62 is prevented. The seal 
ing disc 64 carries, a spring retainer 65 secured 
thereto by an axially located plug or rivet 66. 
A coil spring 67 is operative between the valve 
member 38 and the retainer 65 and serves to bias 
the valve member 38 toward the seat 32 as pre 
viously indicated. 
A magnet cover, 68 is mounted Within the hous 

ing 62 for slidable movement therein toward and 
away from the sealing disc 64. The cover 68 is. 
biased toward the outer end of the magnet hous 
ing 62 by a coil spring 70 operative between the 
cover 68 and the housing 62. An electromagnet 
comprising a horseshoe frame 74 is Seated on itS. 
base 75 at. One end of the cover 68 and is Secured 
thereto by a hollow rivet. T6 extending: through 
these members. The usual winding. T8 has one 
end. Secured in the hollow rivet. 76 to provide a. 
ground, connection as will be apparent herein 
after. The winding continues in the form of a 
pair of coils. 79 around the legs of the horseshoe 
magnet 74 although only one such coil is... shown 
in the drawing. The opposite end of the winding 
78 extends through a suitable aperture in the 
cover 68 to the exterior thereof and is formed. 
into a loop 8 between the end face. of the cover. 
68 and the adjacent end of the housing 62. The 
looped end is secured in a socket 83 for one end 
of a thermocouple 80, the opposite end of which 
provides a hot.junction for exposure to the pilot 
burner flame, 
An armature 82 is supported within the magnet 

cover 68 on an armature stem 84 and is separable 
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from the pole faces of the magnet 74 during its 
movement between attracted and released posi 
tions. The armature stem 84 is slidably mounted 
in a hollow bearing member 85 on the cover 68 
and projects therefrom into abutting engage 
ment with the plug or rivet 66 on the seating disc 
64. The armature 82 is biased to its released 
position by a coil spring 86. operable between the 
cover 68 and a retaining plate 88 carried on the 
projecting end of the armature stem 84. As the 
spring 86 is considerably stronger than the valve 
spring 67 sufficient force is exerted thereby on the 
valve member 38 to hold the same in its closed 
position relative to the valve seat 32 whenever 
the armature 82 is disengaged from the pole faces 
of the magnet 74. It should be observed, how 
ever, that the coil spring 70 is considerably 
stronger than the armature spring 86 for a pur 
pose apparent hereinafter. 
As is well known, the electrical energy gen 

erated by the thermocouple 80 responsive to heat 
ing by the pilot flame is insufficient to attract the 
armature 82 from its released position but is suffir. 
cient to hold the same in attracted position after 
the usual resetting operation has been conducted. 
Consequently, manual resetting means are: em 
ployed to move the magnet. 74 into engagement. 
with the armature 82 and take the form of a 
resetting button 90 which projects from the mag 
net housing 62 and engages at its inner end with 
the rivet 76 on the magnet cover 68. A coil spring 
92 is housed within the button 90 and engages 
at its inner end with the magnet cover: 68 for: 
biasing the button outwardly of the magnet 
housing 62. A head 94 is formed. On the inner. 
end of the button 90 for cooperation with a suit 
ably flanged end of the magnet" cover 62 to pre 
vent ejection of the button 90: therefrom under 
bias of the spring 92. 

Operation. 
The control device-is-placed in operative con 

dition by manual operation when the pilot burner 
is lighted and the valve-member 38 is normally 
engaged with its seat 32. The main shut-off cock 
8, and pilot cock 24 are both manually rotated 

to open position and fuel thereupon flows through 
the inlet 2 to the valve chamber 6- and to the 
pilot outlet. 26. The fuel issuing from the pilot 
burner 27 is then lighted. The thermocouple -80 
has its hot junction exposed to the pilot burner 
flame and thereupon becomes heated and de 
velops sufficient current to energize the Winding 
78 of the electromagnet. The resetting opera 
tion is then conducted by manual pressure applied 
to the button 90 for moving the magnet cover 68 
and magnet 74 jointly relative to the armature 
82. During this movement the coil-spring 70 is 
Compressed, the bearing member 85 moves-rela-. 
tively to the stem 84 and the coil spring 86 is 
Somewhat compressed as will be apparent. It 
Will be observed that the winding 78- does not 
interfere with free movement of the magnet 74 
due to the provision of the loop. 8 which also 
eliminates any strain on the electrical connec 
tions. When this portion of the resetting opera 
tion is completed, the armature. 82 is firmly 
engaged with the pole-faces of the magnet: 74. 

After, the thermocouple develops sufficient cur 
rent to energize the magnet. 74, the reset button 
90 is released and the bias of the spring 70 serves 
to retract the magnet cover 68 and the magnet 
T4 to their initial positions. However, the arma 
ture 82 is now carried along with the magnet 74 
against the bias of the coil, spring 86 which 
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remains somewhat compressed. The armature 
stem 84 can thus no longer exert a force on the 
rivet. 66 carried by the sealing disc. 64 so that the 
valve member 38 becomes freed for movement to 
open position relative to the valve seat 32. 

It should be observed, however, that movement 
of the waive member 33 to open position cannot 
occur, due to the bias of the valve spring 6, until 
the thernostat 52, 54 is adjusted by manual op 
eration of the lever 69 to a desired temperature 
setting and operation of the main burner is 
required by the thermal conditions Sensed by the 
thermostat. The rod 52 exerts a force on the 
thrust element 53 and the clicker mechanism 
opens the valve member 33 against the bias of 
the valve spring 6. Flow of fuel from the inlet 
2 through the valve chamber 5 and ports 40 

in the valve seat 32 to the outlet A is now per 
mitted and operation of the main burner in the 
usual manner can then occur. 
perature sensed by the thermostat 52, 54 reaches 
that for which the adjustment has been set, then 
closure of the valve member 38 occurs under bias 
of the spring it and is permitted due to reverse 
positioning of the clicker mechanism as is well 
known to those skilled in the art. However, dur 
ing this normal reciprocation of the Walve men 
ber 33 in controlling flow of fuel to the outlet 
4, the arnature 82 remains engaged with the 

pole faces of the magnet 4. 
In the event that the pilot burner is extin 

guished, then the thermocouple 89 ceases to 
generate current causing deenergization of the 
electromagnet and movement of the armature 
82 away from the pole faces of the magnet 74. 
Such release of the armature 82 is due to the 
bias of the coil spring 86 and serves to bring the 
armature stem 84 into operative engagement with 
the rivet, 66 carried by the sealing disc 64, thus. 
causing closure of the valve member 38. AS 
previously indicated, such closure can occur re 
gardless of whether the thermostat 52, 54 is op 
erating to hold the valve member 38 in open 
position due to provision of the override connec 
tion. Within the hollow valve stem 38. Thus, the 
bias of the override spring 44 is overcorne upon 
release of the armature 82 due to the stronger 
bias exerted by the coil spring 86. The hollow 
stem 36 moves relatively to the plunger 42 during 
compression of the override spring 44 and with 
out causing reverse operation of the clicker mech 
anism as in normal thermostatic operation. 

It will be understood that many changes may 
be made in the details of construction and ar 
rangement of parts to accomplish the purposes of 
this invention without departing from the scope 
of the invention as defined in the appended 
claims. 
I chain: 
1. A control device comprising in combination, 

a movable electromagnet having an armature 
separable therefrom for movement between at 
tracted and released positions, a valve member 
movable independently of said armature between 
open and closed positions and having operative 
engagement with said armature in said released 
position thereof, means for biasing said arma 
ture to released position to hold said valve mem 
ber in closed position, thermoelectric means 
adapted for energizing said electromagnet but 
insufficiently to attract said armature from re 
leased position, resetting means operable for 
overcoming said biasing means and moving said 
electromagnet into engagement with said arma 
ture While maintaining said armature in Opera 
tive engagement with said valve member, and 
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means effective upon completion of the resetting 
operation for retracting said electromagnet and 
causing movement of Said armature out of opera 
tive engagement with said valve member to free 
the same for movement between said open and closed positions. 

2. A control device comprising in combination, 
a movable electromagnet having an armature 
Separable therefrom for movement between at 
tracted and released positions, a valve body hav 
ing a seat Spaced from Said electromagnet, a 
Valve member novable independently of Said 
armature between open and closed positions rela 
tive to said seat and having operative engagement 
With said armature in Said released position 
thereof, means operative from one side of said 
seat for biasing said armature to released posi 
tion to hold said valve member in closed position, 
yieldable actuating means operative from the 
opposite side of said seat for actuating Said valve 
member between said closed and open positions 
while said armature is in said attracted position, 
thermoelectric means adapted for energizing said 
electromagnet but insufficiently to attract said 
armature from released position, resetting means 
operable for overcoming said biasing means and 
noving said electromagnet into engagement with 
said armature' while overcoming Said yieldable 
actuating means and holding Said Valve member 
in closed position, means effective upon comple 
tion of the resetting operation for retracting said 
electromagnet and causing movement of said 
armature out of operative engagement With Said 
waive member to free the same for movement to 
open position by said actuating means. 

3. A control device comprising in combination, 
a valve body having inlet and outlet passages 
for fluid and a valve Seat, a valve member mov 
able between open and closed positions relative 
to said seat for controlling fluid flow through said 
passages, a magnet housing carried by said body 
on one side of said seat, a movable electromagnet 
in said housing having an armature Separable 
from said electromagnet for movement between 
attracted and released positions independently of 
said valve member, yieldable means operative be 
tween said electromagnet and Said armature on 
one side of said seat for biasing Said armature to 
released position to hold said valve member in 
closed position, yieldable actuating means Opera 
tive from the opposite side of said seat for actu 
atting said valve member between said closed 
and open positions while said armature is in said 
attracted position, thermoelectric means adapted 
for energizing said electromagnet but insuf 
ficient to attract said armature from released 
position, resetting means reciprocable relative to 
said housing for overcoming the first said yield 
able means and moving said electromagnet into 
engagement with said armature While maintain 
ing said armature in operative engagement with 
said valve member to overcome Said actuating 
means and hold said valve member in said closed 
position, second yieldable means operative be 
tween said housing and said electromagnet for 
retracting the latter upon completion of the re 
setting operation and thereby causing movement 
of said arnature out of operative engagement 
with said valve member, and means Operative 
from the opposite side of Said Seat for actuating 
said valve member to open position when the 
same is freed by said arnature. 

4. A control device comprising in combina 
tion, a valve body having inlet and Outlet pas 
sages for fluid and a valve seat, a valve member 
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movable between open; and closed positions rela 
tive to saidseat for controlling fluid-flow through'. 
said, passages, a magnet housing-carried by said: 
body on one side of said seat and communicating. 
with the interior of said body, flexible sealing : 
means between said body and housing for clos 
ing said communication therebetween, said seal 
ing means being. movable independently of Said 
valve member and being biased away from said. 
valve member, a magnet cover mounted for slid 0 
able movement in said housing, an electromagnet. 
carried by said cover for movement therewith 
and having: an armature ; Separable from Said . 
electromagnet: for movement between attracted 
and released positions, an armature stem. pro 
jecting through Said cover into operative engage-. 

15 

ment. With said sealing means; first spring means: 
between said cover and projecting end of said: 
stem for-biasing:Said armature to released posi 
tion and said Sealing means: into operative en 
gagement with said valve member- for holding. 
the-Same in closed position, thermoelectric means 
adapted for energizing said electromagnet but in 
sufficiently to attract said armature from re 
leased position, resetting; means reciprocable 
relative. . to Said housing and operable on said 
cover for overcoming said first spring means. and 
moving. Said electromagnet into engagement with 
Said armature, and second Spring means, opera 
tive between said housing and said cover for re 
tracting.Said electromagnet upon completion of . 
Said, resetting. Operation and thereby, causing. 
movement of Said Sealing means out of operative 
engagement with said valve member. 

5. A control device as claimed in claim 4 hav 
ing actuating means operative from the opposite 
side of said seat from said first spring means for 
actuating said valve member to open position 
when the same is freed by said movement of said. 
sealing means, said actuating means including a 
yieldable connection adapted to be overcome by 
said resetting. means during said resetting-opera. 
tion and by Said first spring means while, said 
arnature is in said released position. 

6. A control device as claimed in claim 5 
Wherein Said actuating means includes a thermo 
Stat and Said yieldable connection, includes an 
Override connection between said thermostat and 
Said valve member, said override connection in 
cluding yieldable means incapable of resisting 
movement of said valve member to closed-posi 
tion upon movement of said armature to released 
position irrespective of the thermal condition of 
Said thermostat. 

7. A control device comprising in combination, 
a valve-body having.inlet and outlet passages for 
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fluid. and a valve seat, a valve member movable. 

8. 
between open and closed positions-relative to said: 
seat for controlling fluid flow-through said paS 
sages: a-magnet housing carried by 'said body on 
one side-of said-seat and communicating with the 

i. interior of said body, flexible sealing-means be 
tween said body and said housing for closing said 
communication therebetween, a magnet cover 
mounted...for. Slidable movement in said housing, 
an electromagnet carried by said cover for move.- : 
mentitherewith and having an armature sep 
arable from said electromagnet for movement be." 
tween-attracted and released positions, an arma 
ture, stem projecting through said cover for op 
erative engagement with said sealing means, first 
Spring means between said cover and Said project-, 
ing end of said:stem for biasing said armature to 
released position and said Sealing means into op 
erative engagement: with said valve-member for 
holding the same in closed position, thermoelec 
tric means -adapted for energizing said electro 
magnet but insufficiently to attract said armature 
from said released position, resetting means re 
ciprocable relative to said housing and Operable 
on said: cover for overcoming said first spring 
means and moving Said electromagnet into en 
gagement. With said armature, and second spring - 
means-operative between said housing and said 
cover for retracting said electromagnet upon 
Completion of said resetting operation and there 
by causing movement of said armature out of op 
erative engagement with said valve member. 

8. A control device as claimed in claim hav 
ing yieldable actuating means operative from the 
opposite side of Said seat from said first spring 
means for actuating said valve member- to open 
position when the same is freed by said last 
named movement of said armature, said actuat 
ing means being adapted to be overcome by said 
resetting means during said resetting operation 
and by Said first spring means while said arma 
ture is in said released position. 
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