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Milwaukee Gas Specialty Company, Milwau 
kee, wis, a corporation of Wisconsin 

Application September 14, 1942, serial No. 458,304 
(C. 13-39) 4 Claims. 

This invention relates to an improvement in 
thermoelectric safety devices and the like. Y 
Thermoelectric safety devices which depend 

upon the small E. M. F. that can be produced by 
the heat of a flame upon a thermocouple or other 
thermoelectric generator for maintaining the de 
sired flow of fuel, for example, for a main burner, 
and which operates to shut off the flow of fuel 
upon extinction, for example, of a pilot flame, 
usually require reset means for resetting the de 
vice. These reset devices usually move an arma 
ture to attracted position and, simultaneously, 
the shutoff valve member to the position in which 
it is held by the armature when the armature is 
held attracted to the electromagnet by the ener 
gization thereof. If the valve member or other 
control device is operated to set up the supply of 
fuel whenever the reset device is operated and 
irrespective of whether the pilot burner is lighted, 
fuei may pass, for example, to the main burner 
and escape and collect unburned. This unburned 
gas presents the danger of asphyxiation and pos 
sible explosion when a flame is applied to light 
the pilot burner. 
One of the main objects of the present inven- 25 

tion is to provide means which will permit reset 
ting the armature to attracted position without 
Setting up the desired supply of fuel to the burner, 
and, particularly, means which will permit reset 
ting and holding the armature in attracted posi 
tion without setting up the desired supply of fuel 

upon the other valve seat to shut of they supply 
of fuel to the burner during the resetting Operation 
and until the pilot flame has been relighted and 
a thermoelectric current set up to hold the arma 
ture in attracted position, whereupon the shutoff 
valve member is adapted to move to open position 
between the two valve seats upon release of the 
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reset means, and is held in that position by the 
attraction of the armature to the electromagnet. 
Further objects and advantages of the inven 

tion will be apparent from the following detailed 
description, taken in connection with the accom panying drawing in which: 

Figure i is a fragmentary and more or less 
diagrammatic view showing an embodiment of 
the present invention in a pilot burner and main 
burner gas supply System; 

Figure 2 is a vertical section through the ther 
moelectric safety valve'shown in Figure 1; and 

Figure 3 is a fragmentary detail section of a 
modification showing means for permitting con 
tinued movement of the armature toward the 
magnet frame after the valve is closed in the 
resetting operation. 
Referring to the drawing, the burner is any 

suitable or preferred main burner, and the con 
duit is the fuel supply conduit therefor. 
Associated with the main burner O is the usual 

or any suitable or preferred pilot burner, indi- . 
80 cated more or less diagrammatically at 2, which 

to the burner until the pilot flame has been re 
lighted and a thermoelectric current set up to 
hold the armature in attracted position. . 
In its more specific aspects, the present in 

Vention utilizes the shutoff valve member as the 
means for shutting of the supply of fuel for the 
main burner during the resetting operation, 
thereby rendering unnecessary a second valve 

35 

pilot burner is intended to remain lighted for the purpose of relighting the main burner upon ex 
tinction thereof. This pilot burner 2 is supplied 
with gaseous fuel by a tube 3 connected, for ex 
ample, at 4 to the conduit. ) 
The thermoelectric safety valve, designated in 

its entirety at 5, comprises a valve casing 6 con 
nected into the conduit it. In the illustrated en 
bodiment of the invention, the valve casing 6 member or other device for accomplishing this 40 is shown connected into the conduit if posterior result. 

Still more specifically, the shutoff valve member 
of the present invention is in the form of a double 
faced valve member operating between two valve 
seats. As long as the thermoelectric generator is 
heated by the pilot light or other flame, the re 
sulting energization of the electromagnet holds the 
armature in attracted position and the shutoff 
valve member in open position between the two 
valve seats for the supply of fuel to the main 
burner. Upon extinction of the pilot light the 
shutoff valve member moves to position seating 
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upon one of the valve seats to shut off the supply 
of fuel to the burner. In resetting the device the 

to the pilot burner connection 14, but this may 
vary within the broader aspects of the present 
invention. . . . 
The interior of the valve casing 6 is divided 

by a partition wall it into an inlet chamber 8 
and an outlet chamber 19. A pair of annular 
valve seat members 20 and 2, suitably secured 
in the wall 7, define: a pair of valve openings, 
22 and 23 through which the inlet chamber 18 
is adapted to be placed in communication with 
the outlet chamber 9. The valve member 24-is 
resiliently pressed against the upper end of the 
(valve seat member 2 by compression spring 25 

shutoff valve member is moved to position seating 55 to shut off the flow of fuel to the burner O when 



2 
the electromagnet, indicated in its entirety at 
26, is deemergized. . 
The electromagnet 26 is disposed within the 

hood 2 which may be secured, as by means of 
screws (not shown), to the top of the valve cas 
ing 6. The electromagnet 26. comprises a gen 
erally U-shaped magnet frame 28 provided about 
each of its legs with a coil 29. The magnet 
frame 28 is held rigidly to a magnet mounting 
plate 30 by means of a bracket 3, which is se 
cured to the plate 30 by screws 32. The plate 
3G is, in turn, secured to the hood, 2 by a 
screw 33. 
The magnet armature 35 is adapted to have 

engagement with the pole faces at the ends of 
the legs of the U-shaped magnet 28. This arma 
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ture 35 is guided for reciprocatory movement 
Within upright guide lugs 36 on an armature 
guide 37 which is secured to the hood 27 by 
screws 39. The armature 35 has attached there 
to by upwardly extending bent-over portions. 40 
a Cradle 4 which, in turn, is connected to the 
upper end of the valve stem 42 by means of a 
generally U-shaped retainer 43 engaging in a 
groove in the upper end of the stem 42 and co 
operating with the inturned lower end of the 
Cradle 4. A limited universal connection is 
thus provided between the armature 35 and the 
upper end of the stem, 42. 
The under surface of the valve disc member 

24 has a gasket or yielding facing 45 clamped 
in a recess in the valve disc and between the 
disc and a washer 46 by a nut 47 threaded upon 
the stud 48 integral with and depending from 
the valve disc. The upper surface of the valve 
disc member 24 has a gasket or yielding facing 
50 clamped in a recess in the valve disc and be 
tween the disc and a washer 5 by a nut 52 
threaded upon a hollow stem 53 integral with 
and extending upwardly from the valve disc 
member 24. The lower end of the valve stem 
2 extends downwardly into the hollow stem 
53 and carries a diametrical pin 54 the ends of 
which extend into diametrically opposite elon 
gated slots 55 in the hollow stem 53, thus pro 
Viding a lost motion connection between the 
valve member 24 and the valve stem 42 and, at 
the same time, a limited universal connection 
for permitting the valve member 24 to accom 
modate itself to its valve seats. 
The valve stem 42 has axial reciprocatory 

movement through the armature guide 37, and 
the opening through the guide 37 is preferably 
sealed, for example, by packing, as indicated at 
56. A packing washer may be provided at 57, 
and the coiled spring 25 is interposed between 
the packing washer and the nut 52. The arma 
ture, electromagnet and circuit connections are 
thus sealed from the fuel which passes through 
the valve casing 6. 
The reset means comprises a reset stem 60 

extending downwardly, as the device is viewed 
in the drawing, through a reset housing 6 
threaded into an opening in the valve casing 6. 
The inner end of the reset stem 60 has a head 
62 which limits outward movement of the reset 
stem, and when the reset stem is pressed in 
Wardly, cooperates with the stud 48 to reset the 
device. The stem 60 has fixed on its outer end a 
reset button 63 secured to the stem, for example, 
by threading it upon the outer end of the stem. 
Packing. may be provided at 64 for sealing the 
inner end of the reset housing 6 against the 
eScape of gas from the valve casing 6. A coiled 
Spring 65, confined endwise between the button 
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junction 72. 

60: electromagnet and the lead tube 76 and conduc 
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63 and a packing wasner 66, normally maintains 
the reset stem in its outwardly projected posi 
tion and returns the same to that position fol 
lowing release of the button 63 upon completion 
of the resetting operation. The spring 65, also 
holds the packing 64 tightly about the stem 60 
and the opening at the inner end of the reset 
housing 68. 

In order to prevent unwarranted actuation of 
the button 63 a closure cap 68 is threaded upon 
the lower end of the reset housing 68, and when 
in place completely encloses the button 63. This 
cap 68 is removed to reset the device. Gaskets 
are preferably provided at 69 and 69a. i 
The thermoelectric generator is illustrated in 

the form of a thermocouple comprising an outer 
tubular thermocouple element Which, at One 
end, is welded or joined to the inner element 
to provide a 'hot' junction 2 between the two 
elements. The thermocouple is disposed with 
the “hot” junction 72 in position to be heated 
by the pilot flame as shown more or less dia 
grammatically in Figure 1 so as to be responsive 
to the heat of the pilot flame. The Outer turn 
bular thermocouple element 70 is joined at its 
opposite end, as by means of Welding or the like, 
to a tubular couple connector 4. The opposite 
end of the tubular connector, which may be 
formed of copper or other suitable metal, is 
joined as by welding or the like to the adjacent 
end of a tubular lead conductor 6. Extending 
through the tubular lead conductor 6 is a lead 
conductor or wire 77 which may be an insulated . 
wire and which, within the connector 74, is 
joined at 78 to the inner thermocouple element 

. The outer and inner thermocouple elements 
O and 7 f, respectively, are formed of dissimilar 

metals, such as "constantan” and "chromel,' 
"chromel' and "cope,' or any other dissimilar 
metals which when heated at the junction 
therebetween are adapted to produce a thermo 
electric current. - , 

The outer tubular lead conductor T6, which 
may be formed of copper, extends to the thermo 
electric valve and is secured as by means of a 
welded joint at 78 within a reduced portion 79 
of a connector 80 which is threaded into and 
electrically contacts the hood. Within the con 
nector 80 is provided an insulating sleeve 8 dis 
posed about the adjacent end of the conductor 
TT and enclosing the connector 82 between the 
conductor 77 and the terminal conductor 83 of . 
one of the coils 29. The other coil terminal is 
connected to the connector 80 as shown at 85. 
Thus a circuit is completed through the coils 
'29 about the legs of the magnet frame 28 and 
the conductors 76 and 77 leading to the thermo 
: After the connections are made between the 
tor TT, and between the electromagnet and the 
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connector 80, the space between the electromag 
net and the upper portion of the hood 2 is pref 
erably filled with the sealing compound 34 for 
-holding the parts in position and sealing the 
same in place. This compound also seals the 
hood against the leakage of any gas which may 
leak out into the hood past the packing at 56 
or around the armature guide 37. 
In Figure 2 I have shown a colled spring 92 

interposed between the valve disc member 24 and 
the adjacent end of the stem 42 for permitting 
continued movement of the valve disc member 
24 into seating engagement with the valve seat 
Jinenber 20 after the armature 35 is in engage 
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ment with the magnet frame 28. This assures . 
proper engagement of the armature 35 with the 
pole faces of the magnet frame and prevents any 
possible interference therewith by the seating of 
the valve member 24 on the valve seat mem 
ber 20. 

In Figure 3 I. have shown, more or less dia 
grammatically, spring means in the form of a 
spring washer 95 between the yielding valve fac 
ing 50' and the valve disc member 24' for per 
mitting continued movement of the armature 
into engagement with the magnet frame after the 
valve disc member 24', and particularly the 
spring-pressed facing 50' thereof, is seated upon 
the valve seat member 20. The valve facing 50' 
is shown as having sliding action in the annular 
recess 96 in the valve disc member 24. In Fig 
ure 3, the armature is moved to attracted position 
by engagement of the valve disc member 24' at 
the lower ends of the slots 55' directly with the 
cross pin 54, whereas in Figure 2 the armature 
is moved to attracted position through the coiled 
spring 92. The parts shown in Figure 3, which 
correspond with parts shown in Figure 2, have 
primed reference characters corresponding with 
the reference characters used in Figure 2. 
The operation of the device is as follows: 
When the pilot flame is burning, the heat of 

the pilot flame upon the junction 2 of the ther 
nocouple produces a thermoelectric current in 
the coils 29 of the electromagnet 26. The mag 
net frame 28 and armature 35 are preferably 
formed of “permaloy,' 'hypernic," or a similar 
alloy of relatively low magnetic reluctance, and, 
as a result, the relatively weak thermoelectric 
current produces a magnetic field in the magnet 
frame and armature of sufficient strength so that 
when the magnet armature is placed in contact 
with the ends of the magnet frame by pushing 
the reset button 63 inwardly, the magnetic at 
traction between the magnet frame and the air 
mature holds the armature in attracted posi 
tion against the magnet frame with a force 
greater than the force exerted by the spring 25, 
thereby holding the valve 24 in open position be 
tween the valve seats 20 and 2 as shown in Fig 
ure 2 of the drawing. It will be noted that with 
the armature 35 in attracted position the valve 
member 24 is adapted to be moved inwardly into 
engagement with the valve seat 2G. When the 
armature is held in attracted position and the 
reset button is released, as will presently appear, 
the spring 25 moves the valve member 26 away 
from the valve seat 28 to its open position be 
tween the valve seats, and the cross pin 55 limits 
the movement of the valve member 24 toward 
the valve seat 2 with the armature in attracted 
position. 

If the pilot flame goes out, the thermoelectric 
current through the electromagnet ceases, and 
the spring 25 moves the valve member 24 to closed 
position against the valve seat 2. The spring 
25 also assures detachment of the armature from 
the electromagnet upon deenergization of same 
and notwithstanding any residual magnetization 
therein. The closing of the valve 24 against 
the valve seat 2 shuts off the Supply of gas to 
the main burner G. 
The E. M. F. produced by the heat of the pilot 

light on the junction 72 of the thermocouple is 
not sufficient to energize the electromagnet suffi 
ciently to draw the armature upwardly from its 
retracted position, and therefore the valve is re 
set by removing the cap 68 and pushing the but 
ton 63 inwardly to raise the armature into con 
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tact with the magnet frame 28. As the reset 
stem is pushed inwardly in the resetting opera 
tion, the head 62 thereof abuts the stud 48 which, 
by the inward movement of the stem, shifts the 
valve member 24 from seating engagement with 
the valve seat 2 into seating engagement with 
the valve seat 20. The seating of the valve mem 
ber 24 upon the valve seat 20 shuts off the flow 
of fuel to the main burner during the resetting 
operation. It will be noted that in resetting the 
device the armature 35 is first moved into good 
contact with the pole faces at the ends of the 
magnet frame 28, and the lost motion connection 
provided by the cross pin 54 and the slots 55 
permits continued movement of the valve mem 
ber 24 into seating engagement with the valve 
seat 20 after the armature is in attracted posi 
tion. This assures proper positioning of the air 
mature in attracted position and against any im 
proper positioning of the armature by reason of 
the valve member 24 engaging its valve seat 20 
first and preventing continued resetting opera 
tion of the armature. 

If the pilot burner is lighted and sets up a 
thermoelectric current to hold the armature 35 in 
contact with the pole faces of the electromagnet, 
the valve stem 42 will be held in the position 
shown in Figure 2 of the drawing. Then when 
the reset button 63 is released, the spring 25 will 
move the valve member 24 away from the valve 
seat 2G to open position between this valve seat 
20 and the valve seat 2 as shown in Figure 2 of 
the drawing. As previously pointed out, the CrOSS 

5 pin 54 limits the movement of the valve member 
35. 24 toward the valve seat 2 with the armature 35 

in attracted position so that the valve member 2 
will be maintained in proper open position be 
tween the respective valve seats. If, on the other 
hand, the pilot burner is not lighted to produce 
the thermoelectric current for holding the valve 
24 in open position, this valve will move to closed 
position against the valve seat 2 upon release of 
the button 63, and in this manner a single shutoff 
volve member operates to prevent the passage of 
fuel to the main burner until the pilot burner is 
lighted and a thermoelectric current set up to 
hold the armature in contact with the pole faces 
of the electromagnet. After resetting the device 
and releasing the resetting button 63, the cap 68 
may be replaced. 
The embodiment of the invention shown in the 

drawing is for illustrative purposes only, and it is 
to be expressly understood that said drawing and 
the accompanying specification are not to be con 
strued as a definition of the limits or scope of the 
invention, reference being had to the appended 
cairns for that purpose. 

claim: 
1. In a safety control valve of the characte 

described, a valve casing having an inlet chamber 
and an outlet chamber with a valve chamber 
therebetween provided with an inlet port and ar. 
outlet port respectively opening into said inlet and 
outlet chambers for establishing communication 
therebetween, a valve stem, said inlet and outlet 
ports and said valve stem being coaxial, a valve 
member mounted on said stem for limited relative. 
movement lengthwise thereof disposed within said 
valve chamber between and controlling said ports, 
an armature attached to said valve stem, means 
yieldingly urging said stem and valve member to 
ward a released position with said valve member 
seating over the outlet port, an electromagnet ef 
fective when energized for holding said armature 
and Said valve stem in attracted position with said 
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valve member disposed between and spaced from 
said ports but incapable of moving said armature 
and stem from released to attracted position, and 
reset means for moving said armature and stem 
from released to attracted position and moving 
said valve member from released position to a re 
setting position seating over said inlet port. 

2. In a safety control valve of the character 
described, a valve casing having an inlet chamber 

ber toward a released position with said valve 
member seating over the outlet port, an electro 
magnet effective when energized for holding said 
arnature and said valve stem in attracted posi 

is tion with said valve member disposed between and 
spaced from said ports but incapable of moving 
Saidarnature and stem from released to attracted 
position, reset means for moving said armature 
and stem from released to attracted position and 

and an outlet chamber with a valve chamber 10 moving said valve member from released position 
therebetween provided with an inlet port and an 
outlet portrespectively opening into said inlet and 
outlet chambers for establishing communication 
therebetween, an abutment member, a valve stem 
slidable through said member, said inlet and out 
let ports and said valve stem being coaxial, a valve 
member mounted on said stem for limited move 
ment lengthwise thereof disposed within said 
valve chamber between and controlling said ports, 
an armature attached to said valve stem, a com 
pression spring disposed about said valve stem 
confined between said abutment member and said 
valve member yieldingly urging the latter and 
said stem toward a released position with said, 
valve member seating over said outlet port, an 
electromagnet effective when energized for hold 
ing said armature and said valve stem in attract 
ed position with said valve member disposed be 
tween and spaced from said ports but incapable of 
moving said armature and stem from released to 
attracted position, and reset means for moving 
said armature and stem from released to attracted 
position and moving said valve member from re 
leased position to a resetting position seating ove 
said inlet port. 

3. In a safety control valve of the character 
described, a valve casing having an inlet chamber 
and an outlet chamber with a valve chamber 
therebetween provided with an inlet port and an 
outlet port respectively opening into said inlet and 
outlet chambers for establishing communication 
therebetween, a valve stem, said inlet and outlet 
ports and said valve stem being coaxial, a valve 
member mounted on said stem for limited rela 
tive movement lengthwise thereof disposed within 
said valve chamber between and controlling said 
ports, an armature attached to said valve stem, 
means yieldingly urging said stem and valve mem 

to a resetting position seating over said inlet port, 
and means supplementary to said yielding means 
yieldingly urging said valve member outward of 
said stem permitting relative movement between 

15 said valve member and said stem toward said elec. 
tromagnet in the resetting operation. 

4. In a safety control valve of the character 
described, a valve casing having an inlet chamber 
and an Outlet chamber with a valve chamber 

20 therebetween provided with an inlet port and an 
outlet port respectively opening into said inlet and 
outlet chambers for establishing communication 
therebetween, a valve stem, said inlet and outlet 
ports and Said valve stem being coaxial, a valve 

25 member mounted on said stem for limited relative 
movement lengthwise thereof disposed within said 
valve chamber between and controlling said ports, 
an armature attached to said valve stem, means yieldingly urging said stem and valve member 

80 toward a released position with said valve mem 
ber seating over the outlet port, an electromagnet 
effective when energized for holding said arma 
ture and said valve stem in attracted position with 
said valve member disposed between and spaced 

35 from said ports but incapable of moving said 
armature and stem from released to attracted 
position, reset means for moving said armature 
and stem from released to attracted position and 
moving said valve member from released position 

40 to a resetting position seating over said inlet port, 
and a compression spring confined between said 
stem and said valve member urging the latter out 
ward of said stem and permitting relative move 
ment between said valve member and said stem 

45 toward said electromagnet in the resetting oper 
ation. 

CHARLEs v. HILDEBRECHT. 


