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This invention relates to safety devices gen 
erally and, more speci?cally, to a manually re 
settable safety valve. 7 

In heating systems, which use gas as a fuel, 
it is customary to provide a pilot burner which 
burns continuously for the purpose of igniting a 
main burner whenever there is a demand for 
heat from the heating system. It is also custo 
mary to provide, in a heating system of this type, 
a safety valve which will interrupt the flow of 
gas to a main burner in the event the pilot burner 
becomes extinguished and will maintain said gas 
supply cut off until the pilot has been reignited 
and the safety valve manually reset. While 
various types of means may be used to maintain 
the safety valve in its open position in response 
to a pilot ?ame, the type of means most gen 
erally used comprises a thermoelectric generator 
in the form of a thermocouple, which supplies 
current to the coil of an electromagnet posi 
tioned in the valve. An armature in the valve 
so cooperates with the electromagnet that it 
maintains the valve in its open position when the 
coil is energized but moves to permit the valve 
to close when the coil becomes deenergized 
through ?ame failure. It is an improved design 
of a valve of the last mentioned type that forms 
the subject matter of this application. 
One object of the invention is to provide a 

safety valve having manual reset means which 
cannot be actuated in a resetting direction un 
less the condition responsive means, the electro 
magnet, and armature are in their condition and 
position, respectively, indicating a safe operat 
ing condition for the valve. 

Another object of the invention is to provide 
an inexpensive, simple and reliable safety valve 
‘of the class described above. 

Another object of the invention is to provide 
a safety valve employing a latching mechanism 
for holding the valve in its open position, but 
operating, when an unsafe condition exists, to 
release the valve to its closed position and to 
prevent further opening of said valve until the 
unsafe condition has been removed. 
A still further object of the invention is to 

provide a safety valve latching mechanism which 
is so delicately balanced that only a very small 
force is necessary to actuate- the mechanism be 
tween its different operating positions. 
A still further object of the invention is to 

provide a manually resettable safety valve hav 
ing a pivoted latching mechanism cooperable 
with abutments on a manually operable reset 
plunger which permits Operation of the manual 
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2 
reset means only if a safe condition exists in the 
heating system in which the valve is installed. 
Other objects of the invention will become ap 

parent upon reading the following detailed de 
scription of the invention in conjunction with the 
accompanying drawing wherein: 
Figure 1 is a vertical sectional view through 

the safety valve showing the elements thereof in 
the positions they would assume in a shutdown 
condition of the valve; 
Figure 2 is a vertical sectional view of the 

safety valve showing the elements thereof in 
the positions they assume when the valve is in 
its normal open condition, with a safe condition 
existing in the heating system in which it is in 
stalled; and 
Figure 3 is an enlarged fragmentary view 

taken along the lines 3-3 of Figure 1. 
The body of the valve comprises a lower cast 

ing ll, an intermediate casting I2 and an upper 
casting l3 secured together by means of screws 
I4 extending through holes in ?anges on the 
castings with suitable gaskets and/0r cement 
therebetween. The bolts I4 pass freely through 
holes in one of the ?anges and is screw-threaded 
into the opposed holes in the cooperative ?ange 
on the adjoining casting. 
The lower casting H is of general cup-shape 

and has a centrally disposed bore I1 extending 
through the bottom thereof. A cylindrical por 
tion l8, of larger internal diameter than the 
bore [1, extends downwardly or outwardly from 
the bottom surface of the casting H coaxially 
with the bore IT. A stud 19, formed on a lower 
portion of the side wall of said casting H, ex 
tends through a hole in the curved portion of a 
U-shaped electromagnetic core ‘20. The core 
member is held on said stud by staking the inner 
end of the stud l9 over the inner surface of the 
U-shaped portion of the elect-romagnet core. A 
low voltage coil 20a surrounds one of the legs of 
the core and is connected to a thermocouple 
A—B, heated by the flame of a pilot burner E, 
by leads 20b and 20c and external wires 0 and 
D. A conventional terminal block (not shown) 
extends through a wall of casting l I and con 
nects the wires C and D to the leads 2% and 200. 
Formed on the side wall of casting l I, a short 

distance above the stud I9, is an apertured lug 
2| which provides means for anchoring one end 
of a tension spring 22. 
The tension spring 22 is of very light construc 

tion and is anchored at its other end to a pivoted 
lever 23 which is pivoted to a side wall of the 
lower casting I l by means of a bolt 24 extending 
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through said lever and screwthreaded into a boss 
25 formed on said side wall. It will be noted 
that the spring 22 is anchored to said lever 23 
at a point which is spaced only a very small dis 
tance from the pivot bolt 24. Due to this posi 
tioning of the spring and the light construction 
of the spring, only a very small moment of force 
is imparted to said lever by the spring. 
An L-‘shaped lever 26 is secured to the lever 

23 by means of pivot pin 2'! at a point which is 
substantially half way between the pivot bolt 
24 and the upper end of the lever 23. The lever 
26 is resiliently urged by a leaf spring 29 into 
abutting relationship with a laterally extending 
ear 28 formed on the lever 23. The spring 29 is 
secured to another laterally extending ear 32 by 
means of rivets 3!. 
L-shaped lever 26 is normally held in the posi 
tion shown in Figure 1 but is movable counter 
clockwise von the pivot 2'! against the bias of 
spring 29, if a sufficient force is applied thereto 
in that direction. ’ 
The lower portion of the pivoted lever 23 has 

an enlarged head 32 which is of such size that 
it substantially balances the other end of the 
lever 23 and the elements carried thereby. This 
means that the electromagnet 20—2E!a will only 
have to overcome the friction between the lever 23 
and its pivot bolt 24 and the very slight force 
imparted to lever 23 by the spring 22, to pivot 
the lever 23 into engagement with the ends of 
the core 20. 

It is to be understood however that the spring 
22 may be eliminated by merely positioning the 
pivot bolt 22 in such a manner as to cause the 
upper portion of the lever 23 to overbalance the 
lower portion just enough to rotate the lever 
counterclockwise. 
Extending through the bore I‘! in the bottom 

of the casting H is a manually operable plunger 
33' having a collar-shaped abutment 34, formed 
thereon just below the lower end of the enlarged 
head 32 on lever 23, and a rotary cutter-shaped 
abutment 35 formed thereon a short distance 
below the free end of the lever 26. A sealing 
washer 34a of any well-known suitable material 
is positioned between the abutment 34 and the 
inner surface of the bottom of casting l I. Posi 
tioned around the plunger 33 and against the 
outer surface of the casting l I is a packing washer 
33b which is held tightly against the casting by 
means of a metallic Washer 330 and a compres 
sion spring 3'! positioned between said metallic 
washer 33c and a knob 33a screwthreaded or 
otherwise secured to the outer end of the plunger 
33. A removable protective ‘sleeve lBa may be 
provided to frictionally ?t over the outer surface 
of the portion I8 to protect the plunger 33 from 
damaging blows accidentally imparted externally 
to the valve. 
As can be seen in Figure 1, a spring 31 nor 

mally holds the plunger 33 in a position which 
causes the washer 34a to seal the plunger 33 with 
respect to the casting II and thus provide an 
additional gas seal to the seal formed by the 
packing washer 33b. In this position, the abut 
ment 32 is positioned only slightly below the 
lower end of the lever head 32. Thus, due to 
the normal tendency of the lever 23 to rotate 
counterclockwise, the head 32 acts as a latch 
means to prevent upward movement of the 
plunger 33. 
The abutment 35 is positioned a substantial 

distance below the free end of L-shaped lever 26 
and has a lower annular flat surface 35a which 

It is thus seen that the 
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4 
is inclined outwardly and upwardly, and an an~ 
nular flat surface 35b which is inclined outwardly 
and downwardly to meet the lower surface. With 
the electromagnet energized and the armature 
head 32 in engagement therewith, it will be noted 
that the abutment 35 overlaps the lever 26 to 
such an extent that upward movement of the 
plunger‘ 33 will cause the upper surface 351; to 
engage the end of the lever 26 and cam said lever 
26. in a counterclockwise direction against the 
bias of spring 29 to permit continued upward 
movement of the plunger 33, for a purpose to be 
hereinafter described. The strength of leaf 
spring 29 is such that a camming action of sur~ 
face 352) will not cause disengagement of the 
armature head 32 from the electromagnet when 
the lever 26 is moved counterclockwise as above 
described, it being well known that the holding 
power of the magnet is much greater than its at— 
tracting power. Return movement of the plunger 
33 under the bias of spring 31 will cause the 
surface 35a to bear against the upper edge of 
lever 26 in such a manner as to cause said lever 
26 to act as a latch and prevent return move 
ment of the plunger v33. 

It will be noted in Figure 2 that the surface 
35a of abutment 35 acts on the end of latch lever 
26 along the line F. It will be further noted that 
the force line F passes between the pivot pin 2'! 
and the pivot bolt 24. This means that the force 
acting on the latch lever 26 tends to rotate said 
lever 25 clockwise about the pivot 2? and into 
engagement withthe abutment ear 28 and tends‘ 
to rotate the lever 23 counterclockwise to tend 
to move the armature head 32 out of engagement 
with the electromagnet. Thus, if the electro 
magnet is deenergized, the forces acting on 
plunger 33 will cause the lever 26 to move out 
from under the abutment 35 and permit the 
plunger to return to its normal position, as shown 
in Figure 1. 
The intermediate casting l2 has a threaded 

inlet 12a and a threaded outlet l2b, a valve seat 
‘58 is positioned concentrically with a reset 
plunger 33. An opening 39 through the bottom 
of the casting I2 has the upper end of the reset 
plunger 33 extending therethrough to a point 
slightly below the valve seat 38. 
Cooperating with the valve seat 38 is a valve 

45] having a valve stem 40a extending upwardly 
therefrom and extending into a guide bore 45 
formed in a boss 42 on the upper wall of the 
casting l3. 

seating engagement with the valve seat 38. 

Operation 

With the valve installed in a heating system 
of the type hereinbefore described, with the‘ 
inlet 1211 connected to a source of fuel supply, the 
outlet I21) connected to a main burner of the 
system, and the electromagnetic coil 26a con 
nected to thermocouple A-B being heated by 
pilot burner E for the above-mentioned burner, 
the enlarged armature head 32 will be drawn 
into engagement with the ends of the core 26. 
The elements mounted on the lever 23 will be in 
the positions shown in Figure 2, but the plunger 
will be in its lowered position, as illustrated in 
Figure l. Inward movement of the reset button 
33c' and plunger 33 will thus be permitted inas 
much as the lower end of the head 32 has been 
moved away from the plunger 33 and out of 
alignment with the abutment 34. By pressing 

A strong spring 43 surrounds the: 
boss 42 and bears against the upper surface of 

. the valve 40 to normally urge said valve into 
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inwardly on the button 3311, against the bias of 
spring 31, the abutment 34 will move past the 
lower end of the head 32 and the beveled surface 
35b will engage the latch lever 26 and de?ect 
it counterclockwise about the pivot 2'! against 
the bias of spring 29. This movement of plunger 

causes the upper end of the plunger to engage 
the bottom surface of the valve so and lift it 
slightly beyond the normal open position thereof 
to permit the spring 29 to force the latch lever 
26 back against car 28. A very slight return 
movement of the plunger 33 will cause the lower 
surface 55a of the abutment 35 to engage the 
latch lever 26 and. thus hold the valve in its 
open position. The combined forces of the spring 
433 and the spring 31 are not sufficient to rotate 
the lever 23 about pivot 24 against the pull of the 
electromagnet on the armature head of the lever 

These forces are sufficient to pull the arma 
ture away from the electromagnet when the pilot 
?ame becomes extinguished or becomes so low 
that it does not provide enough heat to generate 
electricity to the extent necessary to energize 
the electromagnet su?iciently to hold the ar 
mature. In either event, upon the armature 
leaving the electromagnet, the latch lever 36 will 
move out from under the abutment 35, about 
pivot 2A, and thereby release the plunger 33. 

It will be noted that in the return movement 
of the plunger 33, after the abutment 35 has 
passed latch lever 26, the abutment 34 will mo 
mentarily engage the side of the armature head 
32 and de?ect it toward the electromagnet suffi 
ciently to permit the abutment 3G to pass the 
lower end of the head 32. After it has reached 
the last mentioned position, the very small un 
balancing force acting on the lever 23, due to 
the unbalance weights on opposite sides of the 
pivot 21?- or, if used, due to the bias of light spring 
22, the lower right hand end of the latch lever 
23 will swing into engagement with the plunger 
33 immediately above the abutment 35, to thus 
latch the plunger 33 in its retracted or outer 
position. 
From the above description of the device and 

the operation thereof, it is seen that the device 
comprises a mechanism which operates to latch 
the control device, in either its operating posi 
tion or safety position depending upon the 
condition of, or the presence or absence of, the 
pilot ?ame. 
While the preferred embodiment of the in 

vention has been described above, it will be read~ 
ily apparent to those skilled in the art that 
other modi?cations may be made therein with 
out departing from the spirit of the invention. 
Therefore, it is to be expressly understood that 
the scope of the invention is to be determined 
solely from the appended claims. 

I claim as my invention: 
1. A safety device comprising means for con 

trolling the ?ow of fuel through said device, 
means biasing said controlling means to its closed 
position, reset means for moving said controlling 
means to its open position, a ?rst abutment on 
said reset means intermediate its ends, a sec 
ond abutment on said reset means spaced from 
said ?rst abutment, a ?rst latch means normally 
biased into alignment with said ?rst abutment 
to prevent opening movement of said reset means, 
condition responsive means for holding said latch 
means out of alignment with said ?rst abutment 
when a safe condition exists to free said reset 
means for movement, and second latch means, 
carried by said ?rst latch means and resiliently 
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6 
biased into alignment with said second abutment 
when said safe condition exists for holding said 
reset means in its operating position. 

2. A safety device comprising means for con 
trolling the ?ow of fuel through said device, 
means biasing said controlling means to its closed 
position, reset means for moving said controlling 
means to its open position, a ?rst abutment on 
said reset means intermediate its ends, a second 
abutment on said reset means spaced from said 
?rst abutment, a ?rst latch means normally 
biased into alignment with said ?rst abutment 
to prevent opening movement of said reset means, 
condition responsive means for holding said latch 
means out of alignment with said ?rst abut 
ment when a safe condition exists to free said 
reset means for movement, and second latch 
means on said ?rst latch means and positioned 
to be in alignment with said second abutment 
when said safe condition exists for holding said 
reset means in its operating position but mov 
able out of alignment with said second abutment 
to free said controlling means when said condi 
tion ceases to exist. 

3. In a safety device for use in a fuel burning 
system, the combination comprising means for 
controlling the ?ow of fuel through said device, 
means biasing said controlling means to its closed 
position, reset means for moving said controlling 
means to its open position, a ?rst abutment on 
said reset means intermediate its ends, a second 
abutment on reset means spaced from said 
?rst abutment, a ?rst latch means pivoted in 
termediate its ends on said device and normally 
biased into alignment with said ?rst abutment to 
prevent opening movement of said reset means, 
electromagnetic means for attracting and hold 

said ?rst latch means out of alignment with 
said ?rst abutment when a pilot burner in said 
system is burning fuel satisfactorily to free said 
reset means for movement, and second latch 
means pivoted at one of its ends on said ?rst 
latch means and resiliently biased into alignment 
with said second abutment when said ?ame exists 
for holding said reset means in its operating 
position, said second abutment reacting on said 
second latch means along a line passing between 
the pivots for said second latch means and said 
?rst latch means. 

4:. A safety device comprising means for con 
trolling the flow of fluid, means biasing said con 
trolling means to a ?rst position which prevents 
fluid flow, reset means for moving said control 
ling means to a second position which permits 
fluid flow, a ?rst abutment on said reset means 
intermediate its ends, a second abutment on 
said reset means spaced from said first abut 
ment, a ?rst latch means normally biased into 
alignment with said ?rst abutment to prevent 
movement of said reset means, condition respon 
sive means for moving and holding said latch 
means out of alignment with said ?rst abutment 
when a safe condition exists to free said reset 
means for movement, and second latch means 
movable into alignment with said second abut~ 
ment by said ?rst latch means when said safe 
condition exists for holding said reset means in 
its second position. 

5. A safety valve mechanism comprising a 
biased closed valve, a coaxial reset plunger ex 
tending through a wall of said valve mechanism 
for actuating said valve, transverse abutment 
means on said plunger near said wall, inclined 
abutment means on said plunger between said 
transverse abutment means and the inner end 
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of said plunger, a lever positioned generally par 
allel to said plunger and pivoted intermediate 
its ends in the safety valve, means biasing the 
outer end of said lever normally against said. 
plunger adjacent the inner surface of said trans 
verse abutment, a low voltage electromagnet 
spaced a short distance from the outer portion 
of said lever for attracting said portion when the 
electromagnet is energized, and an L-shaped 
latch member pivoted at the end of one of its, 
legs to said lever near the inner end thereof, 
the outer end of the other leg of said member 
being biased toward said plunger and positioned 
to engage said inclined abutment to hold said 
valve in its open position when said electromag~ 
net is energized and said plunger is in its valve 
open position. 

6. A safety valve mechanism comprising a. 
biased closed valve, a coaxial reset plunger ex-» 
tending through a wall of said valve mechanism. 
for actuating said valve, transverse abutment 
means on said plunger near said wall, inclined 
abutment means on said plunger between said. 
transverse abutment means and the inner end 
of said plunger, a lever positioned generally par-> 
allel to said plunger and pivoted intermediate 
its ends to a wall of the safety valve, means 
biasing the outer end of said lever normally to 
ward said plunger adjacent the inner surface of 
said transverse abutment, a low voltage electro 
magnet spaced a short distance from the outer 
portion of said lever for attracting said portion 
when the electromagnet is energized, and a 
latch member pivoted at one of its ends to said 
lever near the inner end thereof, the outer end. 
of said member being biasd toward said plunger 
and positioned to engage said inclined abutment 
to hold said valve in its open position when said 
electromagnet is energized and said plunger is 
in its valve-open position, said inclined abut 
ment acting on said outer end of said member 
along a line of force passing between said lever’s 
and latch member’s pivots. 

7. A safety device comprising control means 
biased to an inoperative position, a coaxial reset 
plunger extending through a Wall of said device 
for actuating said control means, transverse 
abutment means on said plunger near said wall, 
inclined abutment means on said plunger be 
tween said transverse abutment means and the 
inner end of said plunger, a lever positioned gen 
erally parallel to said plunger and pivoted inter 
mediate its ends in the safety device, means bias 
ing the outer end of said lever toward said 
plunger adjacent the inner surface of said trans 
verse abutment and into the path of movement 
thereof, a low voltage electromagnet spaced a 
short distance from the outer portion of said 
lever for attracting said portion when the elec 
tromagnet is energized, an L-shaped latch mem 
ber pivoted at the end of one of its legs to said 
lever near the inner end thereof, the outer end 
of the other leg of said member being biased to 
ward said plunger and positioned to engage said 
inclined abutment to hold said control means 
in its operating position when said electromag— 
net is energized. 

8. A safety device comprising a controller nor 
mally biased to a ?rst inoperative position, a 
reset plunger extending through a wall of said 
device for actuating said controller, transverse 
abutment means on said plunger near said wall, 
inclined abutment means on said plunger be 
tween said transverse abutment means and the 
inner end of said plunger, a lever positioned gen 
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erally parallel to said plunger and pivoted in 
termediate its ends in the safety device, the ar 
rangement of said lever being such that the 
outer end of said lever is biased toward said 
plunger adjacent the inner surface of said trans 
verse abutment to prevent inward movement of 
said plunger, a thermocouple energizable elec 
tromagnet spaced a short distance from the lower 
portion of said lever for attracting said portion 
when the electromagnet is energized to move said 
lower portion from the path of said transverse 
abutment, a latch member pivoted at one of its 
ends to said lever near the inner end thereof, 
the other end of said latch member being biased 
toward said plunger and positioned by a stop 
on said lever to engage said inclined abutment 
to hold said controller in a second operative po~ 
sition when said electromagnet is energized. 

9. In a control device of the type described, 
the combination comprising control means hav— 
ing an operative position and an inoperative po 
sition, means biasing said control means toward 
its inoperative position, means for actuating said 
control means to its operative position and hav 
ing spaced abutments thereon, and means re 
sponsive to a condition and having spaced latch 
means for cooperating with said abutments on 
said actuating means to prevent movement of 
said actuating means when said condition does 
not exist and to move with respect to said actu 
ating means to permit said actuating means to 
move said control means to its operative position 
when said condition exists and to hold said con 
trol means in its operative position only as long 
as said condition exists. 

10. In a control device of the type described, 
the combination comprising control means hav 
ing an operative position and an inoperative po 
sition, means biasing said control means toward 
its inoperative position, manually engageable 
and operable means for actuating said control 
means to its operative position and having a pair 
of abutments thereon, and a double latch means 
responsive to the presence or absence of a ?ame 
and cooperating with said pair of abutments on 
said actuating means to prevent movement of 
said actuating means when said ?ame does not 
exist and to move with respect to said actuating 
means to permit said actuating means to move 
said control means to its operative position when 
said ?ame exists and to hold said control means 
in its operative position only as long as said 
?ame exists. 

11. A device of the class described, comprising, 
in combination, a valve biased to closed position, 
means manually operable to move said valve to 
open position against its bias, two-position latch 
means biased to a ?rst position and operable when 
in said ?rst position to prevent opening of said 
valve by said manual means and operable when in 
a second position to permit opening of said valve 
by said manual means and after said valve has 
been opened by said manual means to thereafter 
maintain said valve open so long as said latch 
means remains in its second position, and power 
means associated with said latch means for mov 
ing said latch means from its ?rst position to its 
second position upon the supply of power to said 
power means, the bias of said valve when said 
valve is maintained open by said latch means re 
acting on said latch means to additionally bias 
said latch means to its ?rst position. 

12. A device of the class described, comprising, 
in combination, a valve biased to closed position, 
means manually operable to move said valve to 
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open position against its bias and having spaced 
abutments thereon, two-position latch means bi 
ased to a ?rst position operable when in said 
?rst position to engage one of said abutments 
and to prevent opening of said valve by said 
manual means and operable when in a second 
position to engage the other of said abutments 
to permit opening of said valve by said manual 
means and after said valve has been opened by 
said manual means to thereafter maintain said 
valve open so long as said latch means remains 
in its second position, and electromagnetic means 
including an electromagnet element and an armau 
ture element, one of said elements being station 
ary and the other being connected to said latch 
means, said elements being separated when said 
latch means is in its ?rst position, energization 
of said electromagnet element causing movement 
or" said elements toward each other and conse 
quent movement of said latch means to its second 
position. , 

13. A device of the class described, comprising, 
in combination, a control device having ?rst and 
second controlling positions, means manually op 
erable to move said control device from its ?rst 
to its second controlling position, mechanical 
latch means biased to a ?rst position in which it 
prevents moving of said control device from its 
?rst to its second controlling position by said 
manual means, an electromagnet element having 
a low resistance winding adapted to be energized 
by a thermocouple means heated by a burner 
?ame, an armature element separated from said 
electromagnet element, one of said elements be 
ing stationary and the other element being con 
nected to said latch means, the bias of said latch 
means and the spacing between said electromag 
net and armature elements being so related that 
energization of said electromagnet element causes 
said elements to move toward each other and 
move said latch means from its ?rst position to a 
second position, said control device being movable 
to its second controlling position by said manual 
means when said latch means is in its second posi 
tion and being maintained in its second position 
by said latch means upon release of said manual 
means, and means biasing said controlling de 
vice to its ?rst position and exerting an additional 
force on said latch means tending to move said 
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latch means from its second position to its ?rst 
position when said control device is held in its 
second position by said latch means. 

14. A device of the class described, comprising, 
in combination, a control device having ?rst and 
second controlling positions, actuating means to 
move said control device from its ?rst to its sec 
ond controlling position and having spaced abut 
ments thereon, mechanical latch means biased to 
a ?rst position in which it engages one of said 
abutments and prevents moving of said control 
device from its ?rst to its second controlling posi 
tion by said actuating means, an electromagnet 
element having a low resistance winding adapted 
to be energized by a thermocouple heated by a 
burner flame, an armature element separated 
from said electromagnet element, one of said ele 
ments being stationary and the other element be— 
ing connected to said latch means, the bias of said 
latch means and the spacing between said elec 
tromagnet and armature elements being so re 
lated that energization of said electromagnet ele 
ment causes said elements to move toward each 
other and move said latch means from its ?rst 
position to a second position, said control device 
being movable to its second controlling position 
by said actuating means when said latch means 
is in its second position and being maintained in 
its second position by engagement of the other of 
said vabutments by said latch means, and means 
biasing said controlling device to its ?rst position 
and exerting an additional force on said latch 
means tending to move said latch means from its 
second position to its ?rst position when said con 
trol device is held in its second position by said 
latch means. 

ROBERT J. KUTZLER. 
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