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Reissued Apr. 14, 1942 Re. 22,068 

UNITED STATES PATENT of FICE 
UE, BURNER CONTROL SYSTEM 

Frederick D. Joesting, Chileago, Ill., assignor to 
Minneapolis-Honeywell Regulator Company, 
Minneapolis, Minn., a corporation of Delaware 

Original No. 2,118,886, dated May 31, 1938, serial 
No. 87,716, June 27, 1936. Application for re 
issue May 29, 1940, Serial No. 337,930 

(C. 236-1) 2. Cairns. 

My invention relates to a fuel burner control 
system and more particularly to one employing 
means for interrupting the supply of fuel to the 
main burner in the event of the pilot burner be 
ing extinguished. 

It is customary with certain types of fuel burn 
er control systems to employ a constantly burn 
ing pilot for igniting the fuel supplied to the 
main burner. Where such a pilot is employed, 
some means is usually provided for preventing 
fuel from being supplied to the main burner in 
the event that the pilot burner is extinguished. 
Such a means is commonly referred to as a safety 
pilot. The safety pilot arrangement may take 
any of various forms. It may operate directly 
through a valve in the main fuel line or it may 
operate through a control device such as a valve 
or switch, which in turn controls the operation of 
a main fuel valve which is normally controlled 
by some controlling condition. In certain of 
these systems, it is also common to provide a 
valve which controls the flow of gas to the pilot 
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burner and is under the control of the safety 
pilot arrangement so that in the event of the 
pilot burner being extinguished, the supply of 
fuel to both the pilot burner and the main burner 

25 

is interrupted. The present invention, while not - 
so limited is particularly applicable to the latter 
type of system. - 
An object of the present invention is to provide 

a novel fuel burner control system employing a 
pressure notor operated main valve which is con 
trolled by a control valve, and a pilot valve, 
wherein means are provided for closing both the 
pilot and main valves in the event of the pilot 
burner being extinguished and wherein means 
are provided for first opening the pilot valve 
while positively holding the control valve in a 
position causing the main valve to be closed and, 
then upon the pilot burner being lighted, moving 
the control valve to a position causing opening 
of the main valve. A further object of the present invention is to 
provide a novel arrangement for the operation 
of two valves which are to be operated succes 
sively, the second being opened only after a pre 
determined condition has been established as the 
result of the operation of the first valve. 
A further object of the present invention is to 

provide a novel safety pilot arrangement em 
plying a thermocouple which is located in the 
path of the pilot flame and controls the opening 
and closing of a control valve of a pressure 
motor operated fuel valve in accordance with 
whether the pilot is ignited or not. 
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Other objects of the invention will be apparent 
from the accompanying specification, claims, and 
drawings, of which: 

Figure 1 is a sectional view of a portion of a 
novel valve apparatus of the present invention, 
the section being taken along the line - of 
Figure 2; I 

Figure 2 is a perspective view with a portion 
broken away of the valve apparatus of the pres 
ent invention; 

Figure 3 is a sectional view of the valve appa 
ratus shown in Figures 1 and 2, which section is 
taken along the line 3-3 of Figure 2; 

Figure 4 is a detailed sectional view with a 
section taken along the line 4-4 of Figure 3; 

Figure 5 is a detailed sectional view of an 
other portion of my valve apparatus, the sec 
tion being taken along the line 5-5 of Figure 
3; and in which 

Figure 6 is a schematic view of a novel fuel 
burner control system employing the valve ap 
paratus of the present invention. 

Referring to the drawings, Figures 1 to 5 gen 
erally show the details of a novel valve mecha 
nism which is particularly adapted for use in a 
gas burner control system. The valve in general 
comprises a diaphragm valve, the operation of 
which is controlled by a control valve. The valve 
mechanism further comprises a pilot burner 
valve which controls the supply of fuel to the 
pilot burner. When the pilot burner is ignited, 
the position of the control valve and consequently 
of the main valve is controlled in accordance 
with a bulb located in the space heated by the 
main burner. In the event of the pilot burner 
being extinguished, both the main and the pilot 
burner valves are closed through a thermo-cou 
ple arrangement. 

Referring first to Figure 3 of the drawings, it 
will be noted that there is shown a diaphragm 
valve having a housing, the lower section of 
which is designated by the reference numerall. 
This housing is provided with an inlet connection 
2 and an outlet connection 3. Adjacent the 

outlet connection 3 there is provided a raised 
annular portion 4 which serves as a valve seat 
to control the flow of fuel between the inlet and 

A valve disk 5 of any suitable construc 
tion is adapted to seat on valve seat 4. 
The upper section of the valve housing is gen 

erally designated by the reference numeral 6. 
Clamped between the upper and lower sections 

and 6 is a diaphragm f& which diaphragm 
serves as the movable wall of a pressure motor 
actuating the valve disk 5. The diaphragm 8 

  



2 - 22,068 
is provided with an aperture through its central 
portion and a sleeve 20 extends through this 
aperture, being secured to the diaphragm 18 by 
a nut 2 . The lower portion of sleeve 20 is pro 
vided with a pair of spaced shoulders 22 and 23. 
Secured to the interior of the lower section f f 
of the valve housing is a bracket member 25 to 
which is pivotally secured a lever member 26. 
Secured to lever member 26 through suitable 
fastening means 2 is a valve disk 5. The Outer 
end of the lever member 26 is slotted and two 
spaced arms of the slotted portion extend between 
the shoulders - 22 and 23 of sleeve member 20. It 
will be readily seen that the lever member 26 
serves as a means for transmitting movement of 
diaphragm 8 to the valve disk 5 so that upon 
upward movement of diaphragm f, the valve 
disk 5 is raised from its Seat. 
Due to the fact that sleeve 20 has a passage 

extending therethrough, a restricted communi 
cation between the two sides of the diaphragm 8 
is provided. As may be apparent from a subse 
quent description of the operation of the device, 
it is imperative that this restriced passage be 
open at all times. Accordingly, there is provided 
a Spring member 29 which has an elongated stem 
portion 30 extending through the passage in 
sleeve 20 and terminating in an eyelet 3 which 
prevents the stem portion of spring 29 from being 
pulled out of sleeve 20. As will be more or less 
obvious, the upper movement of diaphragm 18 
will cause the upper portion of the spring 29 to 
abut the upper portion of the valve casing caus 
ing stem 30 of spring 29 to move downwardly 
through the aperture in sleeve 20. The result is 
that each time that the diaphragm 8 is actuated, 
the stem portion 30 of spring 29 is reciprocated 
in the opening of sleeve 20 thus acting to clean 
the passage of any deposits that may collect 
therein. 
In order to better understand the function of 

the apparatus to be subsequently described, it 
may be noted that the pressure motor compris 
ing diaphragm 8 is of the type wherein one side 
of the diaphragm is constantly subjected to the 
full force of the motor fluid which may be the 
gas controlled by the valve. A bleed opening is 
provided through the diaphragm and the other 
side is subjected only to the pressure of the fluid 
which passes through the bleed opening. A bleed 
pipe is connected to the side of the diaphragm 
to Which the gas bleeds and is provided with a 
control valve which when open permits the gas 
to bleed away from the chamber faster than it 
can bleed into the chamber by reason of the 
opening in the diaphragm. When the control 
valve is closed, the gas bleeding between the two 
sides of the diaphragm is allowed to accumulate 
in the chamber, to which it bleeds with the re 
sult that the diaphragm is moved in the opposite 
direction. It is usual to arrange the pressure no 
tor with respect to the valve actuated thereby 
So that the control valve in the bleed line is open 
when it is desired to open the valve and closed 
when it is desired to close the main valve. - 

Referring now to Figure 1, the control valve 
for the bleed gas leaving the upper side of the 
chamber 8 is generally designated by the refer 
ence numeral 35. This valve is located in a boss 
36 projecting interiorly from a wall 3 of the up 
per portion 6 of the valve housing. A screw 
threaded gland 37 is secured in this boss and 
Serves as a guide for a valve stem 38 to which is 
secured a valve head 39, cooperating with a wave 
seat 40 formed by the juncture of a larger re 5 

cessed portion 4 with a Smaller recessed portion 
42 of the boss 36. The valve stem 38 is provided 
with a collar 43 and interposed between collar 
43 and the gland nut 37 is a spring. 44. As shown 
more clearly in Figure 5, the valve chamber com 
municates with the upper side of the diaphragm 
8 through a passage 46. Also communicat 
ing with the valve chamber on the other side of 
the valve seat is a passage 47 which is threaded at 
its Outer end to receive a pipe 48 leading to some 
suitable point of disposal of the bleed gas. 
The means for normally controlling the posi 

tion of the control valve 35 includes a lever 50 
bearing against the valve stem collar 43, the po 
sition of which lever is determined by the oppos 
ing actions of a spring 5 and a bellows 52, which 
latter member is in turn controlled by the vapor 
pressure within a bulb 53. The lever is pivotally 
mounted. On a U-shaped bracket 48 secured to 
the bottom wall of the control housing. The 
bulb 53 is located in the space heated by the 
burner controlled by the valve. The burner may 
desirably be a burner of the space heater type 
wherein the burner is located in the loom to be 
heated, as distinguished from a furnace which is 
located in a basement remote from the rooms 
which are actually being heated. The bulb 53 
is filled with some volatile fluid which is partly 
in a vaporous state at or about the temperature 
which it is desired to maintain in the room being 
heated and which is connected through flexible 
tubing 54 with the interior of a chamber 55 sur 
rounding the bellows 52. Bellows 52 has con 
nected thereto a stem member 56 which has a 
conical pin 57 which is adapted to bear against a 
member 58 secured to lever 50 which is provided 
with a conical recess in each side thereof. 
The spring 5 is interposed between a disk so 

provided with a conical point 6 seated in one 
of the conical recesses of member 58 and a collar 
member 62, the position of which is determined 
by a screw member 63. Screw member 63 is 
threadedly connected with collar 62 and has 
rigidly secured at the outer end thereof a handle 
member 64 which facilitates rotation of screw 63 
and a consequent movement of disk 62 inwardly 
or outwardly changing the tension on spring 5. 
Since the position of lever member 50 is deter 
mined by the opposing action of the bellows 52 
and the spring 5, it will readily be seen that the 
temperature at which lever arm 50 is actuated 
from one position to another can be changed by 
varying the tension of spring 5. This serves as 
a means for regulating the temperature at which 
the control valve is moved from one position to 
another position and consequently the tempera 
ture at which the burner is brought into opera 
tion. The handle 64 is provided with a pointer 
65 which pointer cooperates with a dial 66 which 
bears suitable indicia thereon to indicate the setting of the thermostatic apparatus previously 
described. 
As indicated in Figure 2, the lever member 50 

is provided with an arm 67 to which is secured 
an extension 72 of magnetic material which mem ber cooperates with a permanent magnet 3. 
The effect of this magnet is to tend to retain 
lever 50 in a position shown in Figure 1 so that 
it is necessary for there to exist an appreciable 
differential between the pressures exerted by 
spring 5 and by bellows 52 before lever 50 is 
moved to a position permitting valve 35 to open. 
After the temperature has dropped to the point 
where the member 50 is moved to a position 
wherein valve 35 is open and the temperature to 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  



82,088 
which bulb 8 is subjected begins to rise causing 
the pressure exerted through bellows 2 to ex 
ceed the pressure exerted by spring S, the effect 
of the magnet T is negligible so that the lever 

does not begin to close valve until an ap 
preciable rise in temperature has taken place. In 
this manner, a differental is secured between the 
temperature at which the valve opens and at 
which it closes. If it were not for the arrange 
ment comprising the magnet S, the valve 
would be constantly opening and closing and 
occupying various intermediate positions between 
open and closed positions. In an apparatus of 
this type, this would be highly undesirable. 
A stop member O is secured to a side wall 

of the casing S. This stop member serves to 
limit the outward movement of the lever 5). The 
inward movement of the lever is limited by reason 
of valve 8 engaging with valve seat O. 
The numeral TS is used to generally indicate 

a valve which is adapted to control the flow of 
gas to a pilot burner. This valve is located in a 
boss TB projecting from the wall 3. A gland 
nut T is threaded into the boss 6 and acts as 
a guide for a valve stem 9 to which is secured 
a valve head 8). The valve head 89 is adapted 
to cooperate with valve seat f formed by the 
juncture of a recessed portion 2 of comparatively 
large diameter with a recessed portion 83 of 
relatively small diameter. The valve stem 9 has 
secured thereto adjacent its outer end a collar 
85. Interposed between collar 85 and the gland 

is a spring SS which serves to bias the valve 
head BO away from the valve seat 8. Referring 
to Figures 3 and 4, it will be noted that the pas 
sage formed by the recessed portion 88 communi 
cates with a passage 8 which in turn communi 
cates with a similar passage 8 in the lower 
section. of the valve housing. The passage 88 
connects with the space on the underside of the 
diaphragm, which space is in constant communi 
cation with the inlet 12, Connecting with the 
passage formed by recessed portion 82 is a pas 
sage 90 which is provided with screw threads at 
its outer end to facilitate the connection thereto 
of a pipe which may lead to a pilot burner. 
Interposed in the passage 9 is a needle valve 92 
which may be adjusted to regulate the flow of 
gas to the pilot burner. A lock nut 93 cooper 
ates with needle valve 92 to lock the same in any 
desired adjusted position. It will be seen that 
when the valve TS is open, gas may flow from the 
inlet side of the valve housing through passages 

, , and SD to pipe 9 which, as previously 
indicated, preferably leads to a pilot burner of 
suitable construction. 
As indicated in a previous portion of the 

specification, the valve mechanism of the present 
invention is provided with an arrangement 
wherein upon the pilot burner being extinguished, 
both the control valve S and the pilot burner 
valve T will nove to closed position. The 
mechanism for so moving these valves will now 
be described. Secured to the side wall of the 
valve casing is a housing member 95 which is 
provided with a cover 6 apertured at 97. Ex 
tending through this aperture 97 is a rod 98, 
which rod has secured at its end adjacent the 
valves and TS, a collar 99. An elongated strip 

, like member do is pivotally secured to the collar 
member 99 and is so disposed relative to the valve 
structures 8 and TU, previously described, that 
upon rod member 98 being moved in the direction 
of the valves, the member 0 is caused to bear 
upon the end of stem of valve 5 and upon the 
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collar. 85 of valve T. The cover B is recessed 
at Of and located in this recess is a spring ft2 
which bears at one end against the cover and 
at the other end against the collar 9. This 
spring has a strength greater than the combined 
strength of springs 4 and so that so long as 
the position of rod is determined solely by 
spring 2, this spring urges the rod in the 
direction of the valves 3 and S with sufficient 
force that member it is caused to hold both 
valves in closed position. 

Secured at the outer end of rod is an arma 
ture member 94. This arnature member is 
guided in its movement by flanges S projecting 
from the cover 9. - The armature is adapted to 
cooperate with a magnet generally indicated by 
the reference numeral 7. This magnet is pro 
vided with a core 8 of very high permeability 
and the windings 9 of the magnet are of rela 
tively large wire for a reason subsequently to be 
set forth. It will be readily seen that when the 
magnet O is energized and the armature O is 
held in engagement therewith that member 100 
will be sufficiently retracted, that valve 75 will be 
moved to open position by the spring 86 and that 
valve 35 will move to the position permitted by 
lever 50. 
A thermo-couple is employed to energize the 

magnet ?lo. This thermo-couple is generally 
designated by the reference numeral D and 
comprises the usual elements f and 2 of dif 
ferent thermo-electric characteristics which are 
joined at 3 to form the hot junction of the 
therno-couple. The two elements and 2 
may be of any desired materials which have suit 
able thermo-electric characteristics to generate 
current sufficient for the energization of magnet 
0. As one example of the materials which may 

be employed, it has been found particularly suc 
cessful to employ an outer element of stain 
less steel. The stainless steel may be of any form 
which is capable of resisting the heat of a pilot 
flame. In the example referred to, the inner ele 
ment was made of "Constantan" which is an 
alloy consisting of approximately fifty per cent 
nickel and fifty per cent copper. The outer men 
ber is secured through a copper reducing 
sleeve did to a copper tube S. Secured to the 
inner member 2 is an insulated conductor is. 
Conductor f is secured through a connecting 
sleeve to one end of the winding 10 of mag 
net 97. A sleeve of insulating material is 
disposed over the connecting sleeve and sur 
rounding the sleeve T is an outer coupling sleeve 
9 which serves to secure the copper tubes to 

the housing 95 and which also serves to electri 
cally connect the copper tube 5 with the other 
end of the winding 9 of magnet OT. The size 
of the copper tube is and the conductor is is 
comparatively large so as to offer an extremely 
low resistance to the conduction of current there 
through. This is imperative inasmuch as the 
voltage generated by the thermo-couple is rela 
tively small, and in order to obtain a sufficient 
flow of current through the winding of magnet 
l, it is necessary that all of the conductive 
members have a comparatively low resistance. 

Slidably mounted in an enlarged portion of the 
wall 3 of valve casing 6 is a pin 125. This pin is 
provided with a button portion 26 which is slid 
ably mounted in a recess 27 in the valve casing 
wall. Located in this recess 27 surrounding the 
pin 25 is a spring 28 which serves to bias the pin 
25 outwardly. A small pin 29 extends trans 
versely through pin 25 to form a stop to limit 
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the outward movement of pin 125. It will be 
noted that the button 26 extends outwardly from 
the casing 6 so as to be readily engaged manu 
ally from the exterior of the casing. Upon push 
ing button 26 inwardly, the inner end of the 
pin. 25 engages member 100. If this movement 
is continued, member 100 will-be moved in the 
direction of wall T of the valve casing, being 
pivoted about the end of the valve stem 38 of 
valve 35. This movement will cause armature 
0 to approach the core 08 of the magnet OT. 

This movement will also cause member oo to 
move away from collar 85 permitting spring 86 
to move valve 80 to open position. The result 
of push button 26 being moved entirely in, is, 
accordingly, that armature. O4 is brought into 
engagement with the core of magnet of and 
that valve 15 is moved to open position. At the 
same time, valve 35 is held closed even more 
Securely than before due to the fact that mem 
ber 100 is pivoted about the end of valve stem 38. 

. Upon the push button 26 being actuated in 
the manner described in the previous paragraph, 

O 

5 

20 

if the magnetis energized so that armatureo is . 
held in engagement therewith, the release of push 
button 26 will permit member 100 to be moved 
away from the end of valve stem 38. What hap 
pens is that upon armature OA being so held, the 
member 00 is free to pivot about its pivotal con 
nection with collar 99 so that the biasing springs 

and 86 are effective to move memberoo to a 
position wherein both valves 35 and 75 may be in 
open position. In the new position, member foo 
Will have substantially the same angular posi 
tion as shown in Figure 1 but the position will be 
shifted transversely in the direction of wall T of 
the valve casing to an extent sufficient to permit 
the opening of valves 35 and 75. 
This Operation will be more clearly understood 

in connection with a subsequent description of 
the operation of the valve in a fuel control system. 

In Figure 6 of the drawings, there is shown, in 
schematic form, the valve mechanism of the 
present invention incorporated in a novel fuel 
control System. Although the valve mechanism 
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is shown in schematic form, the same reference 
characters have been employed in connection 
with this portion of Figure 6 as were used in the 
description of the valve mechanism in connection 
with the previous figures. It is believed that from 
the previous description, the relation of the 
various elements of the valve mechanism in 
Figure 6 will be readily apparent so that substan 
tially no further description of the same will be 
set forth in connection with this valve. 

Referring to Figure 6, a gas burner is desig 
nated by the reference numeral fas. This gas 
burner is supplied with gas through a pipe 36 
connected to the outlet S of the main gas valve 
previously described. Connected to the inlet 2 
of the gas valve is a pipe 37 which leads to a gas 
main. 
A pilot burner is designated by the reference 

numeral 38. This burner is connected through 
pipe 9 to the passage 90 which is controlled by 
valve 75 as described in connection with Figure 
4. For the purposes of illustration, a pipe 40 
is shown as connecting the underside of the valve 
Casing with valve 75 in lieu of passages 88, BT 
and 8. 
In order to simplify the showing of the valve 

mechanism in this figure, a pipe 4 is shown as 
connecting the upper portion of the valve casing 
with valves 35, instead of passages 42 and 4. 
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The pipe B referred to in connection with Figure 75 member 
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5 is shown as extending to a point adjacent the 
pilot burner. 38 so that the gas escaping there 
through Will be consumed in the pilot burner 
fame. *: 

Operation ". . . .''. . . . . 

The various elements are shown in Figure 6 in . 
the position which they assume when the burner 
is out of operation and when the pilot burner 38 
is extinguished. If it is desired to start the oper. 
ation of the system, it is first necessary to light 
the pilot burner 38. In order to do this, button 
26 is pushed inwardly in the manner previously 

described. This pushing inwardly of button 26 
Causes member 100 to be pivoted about the end 
of the valve stem 38 of valve 35 causing the arma 
ture 04 to move into engagement with the mag 
net OT and at the same time to permit biasing 
spring 86 to move the valve 75 to Open position. 
The result is that gas is admitted through pipe 
37, underneath the diaphragm, through pipe 
40, valve 75 and pipe 9 to the pilot burner f38, 
the gas escaping from this pilot burner 38 be 
ing ignited by any suitable means. 
As the button 26 is held inwardly, holding 
mature ?o in engagement with magnet OT, 

the energization of magnet OT by reason of the 
thermo-couple to becoming heated by the pilot 
flame will soon be sufficient to hold armature. O 
in engagement with magnet OT. When this con 
dition occurs, the release of button 26 will re 
lease the end of member 100 adjacent the pin 25 
and will permit the biasing spring 44 of valve 
35 to move valve 35 to a position permitted by 
lever 50. Usually when the burner is being start 
ed up in this manner, it is because the tempera 
ture of the Space heated by the burner has fallen 
to a point where there is a demand for heat. 
Under these conditions, the position of lever 50 
will be such that upon member, ?oo being held by 
the magnet OT, spring 44 will be effective 
Ingve the valve 35 to open position. When this 
takes place, the gas above the diaphragm 8 is 
permitted to bleed off through pipe 4 through 
Yave 5 and pipe 48. Since gas can bleed offin 
this manner faster than it can bleed through the 
diaphragm, the effect is to relieve the pressure 
above the diaphragm. As previously explained, 
the underside of the diaphragm is constantly sub 
jected to the pressure of the Supply gas so that 
as Soon as the pressure above the diaphragm is 
released in this manner, diaphragm is moves up 
Wardly causing valve 5 to move to Open position 
and permitting gas to flow to burner 35. 
The operation of the burner will normally con- , 

tinue until the temperature in the Space heated 
thereby has risen to the point wherein the bel 
lows 52 is able to overpower springs 5 and 
and move valve 35 to closed position. Upon this 
taking place, the escape of gas from the upper 
side of the diaphragm is interrupted. The Eas 
will continue to flow through the paSSage in the 
diaphragm, however, and in a very short period 
of time the pressure will be built up in the cham 
ber above the diaphragm sufficiently to cause 
downward movement of diaphragm 8 and the 
closing of valve 5. 

If during the operation of the valve as pre 
viously described, the pilot burner flame is for 
any reason extinguished, the hot junction of the 
thermo-couple to will no longer be heated with 
a result that magnet on is deenergized. The 
deemergization of this magnet will release the 

permitting spring O2 to move 
f00 to the position shown in Figure 1. 
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wherein this member is effective to hold both 
valves 35 and is closed. The closing of valve 
will interrupt the supply of fuel to the burner 
35 and the closing of valve TS will interrupt the 

supply of fuel to the pilot burner 8. In this 
manner, the danger of an explosion arising from 
gas being admitted to an unignited burner is 
eliminated. With the apparatus described, the 
extinguishment of the pilot burner flame not 
only causes closing of the main gas valve but 
also causes closing of the pilot burner Valve. 
In the previously described operation of the 

resetting mechanism comprising the pin 25, it 
was assumed that the pilot burner was properly 
ignited and that the thermo-couple ill became 
heated sufficiently to energize magnet and 
hold armature D in engagement therewith. If 
for some reason the pilot burner is not properly 
ignited, the release of push button 26 will cause 
the pilot burner valve T5 to be closed and the 
parts to again assume the position shown in Fig 
ure 1. It will be noted that the inward nove 
ment of pin 25 by actuation of push button 26 
does not cause the opening of control valve 35 
so that a reciprocation of this member does not 
admit gas to the main burner unless the pilot 
burner is ignited. By the arrangement described, 
it is impossible for someone to accidently admit 
gas to the main burner, which gas is unignited, 
by pushing button 26. The only time that actu 
ation of push button 26 will open the valve 85 
and Consequently cause admission of gas to the 
main burner is when the pilot burner is ignited 
while push button 26 is held inwardly during 
such actuation. Moreover, not only is the con 
trol valve not open during reciprocation of the 
resetting member, but this valve is held even more 
firmly against the seat during such operation 
than normally. 
While I have described my invention as applied 

to a fuel burner control system, certain features 
thereof are deemed to be applicable to the con 
trol of any two valves which are to be operated 
successively by some actuating means. More 
over, while I have described the operation of 
the main valve as being controlled by a control 
valve, it is to be understood that in lieu of the 
control valve, some other control device might 
be substituted without departing from the scope 
of the invention. It is to be understood that the 
specific embodiment of my invention shown and 
described is for purposes of illustration only and 
that my invention is to be limited only by the 
scope of the appended claims. 
I claim as my invention: 
1. In a fluid fuel burner control system, a main 

burner, a pilot burner, a main valve controlling 
the flow of fuel to said main burner, a pressure 
motor for operating said main valve, means for 
supplying a pressure fluid to said motor to oper 
ate the same, a control valve for controlling the 
pressure in said motor, said pressure motor be 
ing operative when said control valve assumes a 
first position to hold said main valve in closed 
position and when said control valve assumes 
a second position to Inove said main valve to 
open position, controlling means including a de 
vice responsive to a normally controlling condi 
tion for varying the position of said control valve, 
and means operative to move said control valve 
to said first position in the absence of a flame 
at said pilot, Said last named means comprising 
a member adapted to cooperate with said control 
valve and biased to a position wherein the con 
trol valve is held in said first position, an electro 

5 

20 

25 

30 

35 

40 

50 

55 

65 

S 
magnet adapted to hold said member in a dif 
ferent position wherein said control valve is un 
der the control of said controlling means, and 
means for controlling the energization of said 
electromagnet in accordance with the absence or 
presence of a flame at said pilot. 

2. In a fluid fuel burner control system, a main 
burner, a pilot burner, a main valve controlling 
the flow of fuel to said main burner, a pressure 
motor for Operating. said main valve, means for 
supplying a pressure fluid to said motor to oper 
ate the same, a control valve for controlling the 
pressure in said motor, said pressure motor, be 
ing operative when said control valve assumes a 
first position to hold said main valve in closed 
position and when said control valve assumes a 
second position to move said main valve to closed 
position, controlling means including a device 
responsive to a normally controlling condition for 
varying the position of said control valve, and 
means operative to move said control valve to 
said first position in the absence of a flame at 
said pilot, said last named means comprising a 
member adapted to cooperate with said control 
valve and biased to a position wherein the con 
trol valve is held in said first position, a magnet 
adapted to hold said member in a different posi 
tion wherein said control valve is under the 
control of said controlling means, and means for 
controlling the energization of said magnet com 
prising a thermo-couple having its hot junction 
located in the path of the pilot burner flame. 

3. In combination, a pair of valves each mov 
able from a first to a second controlling posi 
tion, one of said valves being adapted when 
moved to its second controlling position to make 
possible the establishment of a condition which 
should exist prior to the movement of said sec 
ond valve to its second controlling position, 
means biasing each of said valves to its second 
controlling position, yieldable means for holding 
said valves in said first controlling position 
against the action of said biasing means, holding 
means including a device responsive to said con 
dition for holding said yieldable means when said 
condition exists, in a retracted position wherein 
the position of the valves is not affected thereby, 
and reciprocable means operable upon actuation 
in one direction to move said yieldable means 
to a position wherein it may be held by said 
holding means upon the existence of said condi 
tion and wherein it is ineffective to hold said 
first valve closed but effective to hold said second 
Valve closed, said yieldable means being opera 
tive upon actuation of said reciprocable means 
in the opposite direction and upon being held 
by said holding means to assume said retracted 
position wherein said second valve is also free 
to move from its first controlling position. 

4. In combination, a pair of valves each mov 
able from a first to a second controlling position, 
one of Said valves being adapted when moved to 
its second controlling position to make possible 
the establishment of a condition which should 
exist prior to the movement of said second valve 
to its second controlling position, means biasing 
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each of said valves to its second controlling posi 
tion, a member adapted to engage said valves 
adjacent its respective ends, yieldable means act 
ing on said member intermediate said valves in a 
direction and with a force such that said valves 
are held in said first controlling positions against 
the action of said biasing means, holding means 
including a device responsive to said condition for 
holding said member when said condition exists 

  



6 
at a point intermediate said valves and in a posi 
tion such that said member does not restrict the 
movement of said valves, and reciprocable means 
for engaging said member adjacent the end 
thereof opposite said second valve and tilting 
said member about said second valve to simul 
taneously move said first valve to its second con 
trolling position and said member into a position 
wherein said holding means may engage the 
same if said condition exists, said biasing means 
being operative in the event of said holding 
means being effective and upon release of said 
reciprocable means to move said second valve to 
its second controlling position. 

5. In combination, a plurality of valves each 
biased to open position, one of which when Open 
makes possible the establishment of a condition 
which should exist before the second valve is 
opened, yieldable means including a pivoted mem 
ber effective to hold said valves in closed condi 
tion against the action of said biasing means, 
holding means including a device responsive to 
said condition for holding said yieldable means in 
a position wherein said valves may move to open 
position, and a reciprocable member engaging 
said pivoted member and operable upon move 
ment in one direction, to push said yieldable 
means to a position wherein said first valve is 
open and said second valve closed and wherein 
said holding means is adapted to hold said yield 
able means, said pivoted member being operative 
upon said yieldable means being so held and upon 
said reciprocable member being moved in the 
opposite direction to assume a position wherein 
said second valve may move to open position. 

6. In a control system, a pair of valves each 
controlling a different condition, a biasing means 
associated with each of said valves for urging 
the valve to a first position wherein the respec 
tive condition controlled by it may be estab 
lished, common biasing means acting on said 
valves in opposition to and with a greater force 
than said individual biasing means to move said 
valves to a second position, means for tilting said 
common biasing means to a position wherein said 
common biasing means is ineffective to oppose the 
individual biasing means of one of said valves so 
as to cause said valve to be moved to its first 
position, and means including a device responsive 
to the condition established by the movement of 
Said one valve to its first position to hold said 
common biasing means in a position wherein 
upon release of said tilting means, said common 
biasing means is ineffective to oppose the indi 
vidual biasing means of the other valve. 

7. In combination, means for establishing a 
predetermined condition, means including a valve 
for establishing a second condition upon the first 
condition being established and upon said valve 
being moved from a first to a second controlling 
position, a first biasing means acting to bias said 
valve to said second controlling position, a sec 
ond biasing means, acting when in a first position 
in Opposition to and with greater force than said 
first biasing means to hold said valve in said first 
controlling position, holding means including a 
device responsive to said first condition for hold 
ing said second biasing means upon the estab 
lishment of said first condition in a second posi 
tion wherein the valve it not affected thereby, 

' and actuating means for moving said second bi 
asing means from said first to a third position 
wherein the same is still effective upon the valve 
but wherein it is adapted to cooperate with said 
holding means, said first biasing means being 
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operative upon release of said actuating es 
and upon the holding means being effective as 
the result of the presence of the first condition 
to move said second biasing means to said sec 
ond position and to move said valve to said sec 
ond controlling position. 

8. In combination, a pair of valves, biasing 
means for each valve urging the same to open 
position, a lever member engaging each of said 
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Valves, a second biasing means effective on said 
lever member at a point intermediate said valves 
and acting in opposition to and with sufficient 
force relative to the first mentioned biasing 
means to hold said valves closed, a reciprocable 
actuator adjacent one of said valves and adapted 
upon movement in one direction to pivotally move 
said lever member away from the valve adjacent 
said actuator and about said other valve, and 
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means to pivotally hold said member adjacent the 
point at which said second biasing means acts 
when said member is so moved, the first men 
tioned biasing means of said other valve being 
operative upon movement of the actuator in the 
opposite direction to move said lever member 
when so pivotally held in a position wherein it 
does not prevent opening movement of either 
Valve. 

9. In combination, a pair of valves, biasing 
means for each valve urging the same to open 
position, a lever member engaging, each of said 
valves, a second biasing means effective on said 
lever member at a point intermediate said valves 
and acting in opposition to and with sufficient 
force relative to the first mentioned biasing 
means to hold said valves closed, a reciprocable 
actuator adjacent one of said valves and adapted 
upon movement in one direction to pivotally move 
said lever member away from the valve adjacent 
said actuator and about said other valve, and 
holding means comprising a magnet and arma 
ture one of which is pivotally connected to said 
lever member adjacent the point at which said 
second blasing means acts aid the other of 
which is rigidly mounted, the armature and mag 
net being so spaced that when said member is so 
moved said armature and magnet are moved rela 
tively into holding engagement with each other, 
the first mentioned biasing means of said other 
valve being operative upon movement of the ac 
tuator in the opposite direction to move said lever 
member when. So pivotally held in a position 
wherein it does not prevent opening movement 
of either valve. - 

10. In a fluid fuel burner control system, a 
main burner, a pilot burner, means for regulating 
the flow of fuel to said main burner including a 
control device movable between a first position in 
which the flow of fuel is prevented and a second 
position wherein said flow is permitted, a pilot 
valve for controlling the flow of fuel to the pilot 
burner, controlling means including a device re 
sponsive to a normally controlling condition for 
moving said control device between its two posi 
tions in accordance with the value of said con 
dition, means responsive to the presence or ab 
sence of a flame adjacent said pilot burner and 
operative upon the pilot flame being extinguished 
to move said control device to its first position 
and said pilot valve to its closed position, and 
means including a reciprocable element for re 
Setting said control device and said pilot valve 
when so moved, said resetting means being oper-i 
able upon movement of said element in one direc 
tion to cause said pilot valve to open while hold.- . 
ing said control device in its first position and 
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upon movement of said element in the reverse 
direction to permit said control device if said 
pilot is ignited to assume a position wherein it 
is under the control of said controlling means. 

11. In a fluid fuel burner control system, a 
main burner, a pilot burner, means for regulating 
the flow of fuel to said main burner including 
a control device movable between a first position 
in which the flow of fuel is prevented and a sec 
ond position wherein said flow is permitted, con 
trolling means including a device responsive to a 
normally controlling condition for moving said 
control device between its two positions in ac 
cordance with the value of said condition, means. 
responsive to the presence or absence of a flame 
adjacent said pilot burner and operative upon the 
plot flame being extinguished to move said con 
trol device to said first position independently of , 
said controlling means, said means, comprising a 
member biasing said control device to said first 
position, a magnet for holding said member in a 
position wherein said control device is under the 
control of said controlling means, and means for 
energizing said magnet in accordance with the 
absence or presence of a flame at said pilot. 

12. In a fluid fuel burner control system, a main 
burner, a pilot burner, means for regulating the 
flow of fuel to said main burner including a 
control device movable between a first position in 
which the flow of fuel is prevented and a second 
position wherein said flow is permitted, con 
trolling means including a device responsive to 
a normally controlling condition for moving said 
control device between its two positions in ac 
cordance with the value of said condition, means 
responsive to the presence or absence of a flame 
adjacent said pilot burner and operative upon 
the pilot flame being extinguished to move said 
control device to said first position independently 
of said controlling means, said means compris. 
ing a member biasing said control device to said 
first position, a magnet for holding said member 
in a position wherein said control device is under 
the control of said controlling means, and means 
for energizing said magnet comprising a thermo- . 
couple having its hot junction located in the path 
of the pilot burner flame. 

13. In combination, a pair of valves, one of 
which is adapted to control a condition which 
should exist before the other valve is opened, and 
actuating means for said valves including a re 
ciprocable member and a device responsive to 
said condition, said actuating means being effec 
tive upon said member being moved in one direc 
tion to cause said first Wave to be moved to a 
position making possible the establishment of 
said condition while applying part of the force 
applied to said reciprocable member to said other 
valve to hold the same closed, and upon said men 
ber being moved in the opposite direction to cause 
said second valve to be opened in the event of said 
condition having been established. 

14. In combination, a pair of valves, one of 
which is adapted to control a condition which 
should exist before the other valve is moved from 
a first to a second controlling position, and actu 
at ng means for said valves including a recipro 
cable member and a device responsive to said 
condition, said actuating means being effective 
upon said member being moved in one direction 
to cause said first valve to be moved to a position 
making possible a change in said condition while 
applying part of the force applied to said recip 
rocable member to said other valve to hold the 
same in said first position, and upon said member 
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being moved in the opposite direction to cause 
said second valve to be moved to said second 
position in the event of said condition having 
been established. 

15. In combination, a burner, a device adapted 
upon being moved to a first position to establish 
a condition which is desirable only when said 
burner is ignited, a lever adapted to bear against 
said device, yieldable means urging said lever 
into engagement with said device so as to hold 
said device in a second position, holding means 
comprising an armature unit and an electro 
magnet unit, one of said units being fixedly 
mounted, and the other pivotally connected to 
said lever at substantially the same point at 
which said yieldable means acts on said lever, 
which point is spaced from that at which the lever 
engages said device, a thermo-couple having its 
hot junction located in said burner flane and 
connected to said electromagnet unit, said ther 
Enocouple being effective when said burner is 
ignited to energize said electromagnet unit sufi 
cently to hold said two units together against 
the action of said yieldable biasing means, and 
an actuating member adapted to engage said 
lever and effective upon being moved in one 
direction to rock said lever about said device and 
move said two units together whereby said device 
is free to move to said first position only after 
return movement of said actuating means and 
upon said electromagnet unit being energized. 

16. In combination, a burner, a valve adapted 
upon being moved to a first position to establish 
a condition which is desirable only when said 
burner is ignited, a lever adapted to bear against 
said valve, yieldable means urging said lever into 
engagement with said valve so as to hold said 
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valve in a second position, holding means com 
prising an armature unit and an electromagnet 
unit, one of said units being fixedly mounted and 
the other pivotally connected to said lever at 
Substantially the same point at which said yield 
able means acts on said lever, which point is 
Spaced from that at which the lever engages said 
valve, a thermocouple having its hot junction 
located in said burner flame and connected to 
Said electromagnet unit, said thermocouple be 
ing effective when said burner is ignited to ener 
gize said electromagnet unit sufficiently to hold 
said two units together against the action of said 
yieldable biasing means, and an actuating mem 
ber adapted to engage said lever and effective 
upon being moved in one direction to rock said 
lever about said valve and move said two units 

is together whereby said valve is free to move to 
said first position only after return movement of 
said actuating means and upon said electromag 
net unit being energized. 

17. In combination, a burner, a valve adapted 
upon being moved to open position to establish a 
condition which is desirable only when said 
burner is ignited, a lever adapted to bear against 
said valve, yieldable means urging said lever into 
engagement with said valve so as to hold said 
valve in closed position, holding means con 
prising an arrnature unit and an electromagnet 
unit, one of said units being fixedly mounted 
and the other pivotally connected to said lever 
at substantially the same point at which said 
yieldable means acts on said lever, which point 
is spaced from that at which the lever engages 
said valve, a thermocouple having its hot junc 
tion located in said burner flame and connected 
to said electromagnet unit, said thermocouple be 
ing effective when said burner is ignited to ener 
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gize said electromagnet unit sufficiently to hold 
said two units together against the action of said 
yieldable biasing means, and an actuating mem 
ber adapted to engage said lever and effective 
upon being moved in one direction to rock said 
lever about said valve and move said two units to 
gether whereby said valve is free to open only 
after return movement of said actuating means 
and upon said electromagnet unit being ener 

18. In combination, a control device movable 
between a safe position and an active position, 
an electromagnet, an armature movable into and 
out of engagement with said electromagnet, said 
electromagnet being capable of holding said ar 
mature but incapable of moving said armature 
into engagement therewith, means including a 
mechanical connection between said arnature 
and said control device for directly moving said 
control device to its safe position upon release 
of the armature by the electromagnet, and re 
setting means for moving said armature into 
engagement with , said electromagnet without 
movement of said control device from said safe 
position, said means further being effective upon 
said argnature being held by said electromagnet 
and release of said resetting means to move said 
control element to said active position. 

19. In combination, a control device movable 
between a safe position and an active position, 
an electromagnet, an armature movable into and 
out of engagement with said electromagnet, 
means biasing said armature out of engagement 
with said electromagnet, said electromagnet be 
ing capable of holding said armature but in 
capable of moving said armature into engage 
ment, therewith against the action of said bias 
ing means, a mechanical connection between said 
armature and said control device by which said 
biasing means moves said control device to its 
safe position upon release of the armature by 
the electromagnet, and resetting means for mov 
ing said armature into engagement with said elec 
tromagnet against said biasing means without 
movement of said control device from said safe 
position, said mechanical connection being effec 
tive upon said armature being held by said elec 
tromagnet and release of said resetting means 
to move said control element to said active po 
sition. 

20. In combination, a valve, an electromagnet, 
an armature movable into and out of engage 
ment with said electromagnet, said electromagnet 
being capable of holding said armature but in 
capable of moving said armature into engage 
ment therewith, a mechanical connection be 
tween said armature and said valve for direct 
ly moving said valve to closed position as said 
armature moves away from said electromagnet 
upon release by said electromagnet, and reset 
ting means for moving, said armature into en 
gagement with said electromagnet without open 
ing of said valve, said mechanical connection be 
ing effective upon said armature being held by 
said electromagnet and said resetting means be 
ing moved to its original position to open said 
Valve. 

21. In combination, a valve, means for moving 
said valve to a first position, a member adapted 
to move said valve to a second position, holding 
means for said member, said holding means com 
prising an armature unit and an electromagnet 
unit, one of said units being fixedly mounted 
and the other being pivotally connected to said 
member, said electromagnet unit being capable 
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when energized of holding said units together 
but incapable of moving them together, and an 
actuating member effective when moved in one 
direction to apply a force to said member to 
Cause it to rock about said valve and hold it in 
said second position while moving said electro 
magnet and armature units together whereby 
said valve is free to be moved to said first posi 
tion by said first named means only after return 
movement of said actuating means and upon 
said electromagnet unit being energized. 

22. In combination, a main fluid fuel burner, 
a pilot burner therefor, valve means controlling 
the flow of fuel to said main burner, a valve 
housing for said valve means having a main pas 
sage leading to said burner and an auxiliary 
passage leading to said plot burner, an electro 
magnet, an armature movable into engagement 
with said electromagnet, means responsive to the 
presence of a pilot flame for energizing said elec 
tromagnet sufficiently to hold said armature in 
engagement therewith but insufficiently to move 
it into engagement therewith, means associated 
with said armature for moving said valve means 
to a fuiel flow preventing position when said ar 
nature is released from said electromagnet, re 
setting means for moving said armature into 
reengagement with said electromagnet, and 
means operable upon actuation of said resetting 
means to establish communication between the 
inlet side of said valve means and said auxil 
iary passage to said pilot burner while preventing 
the flow of fuel through said main passage to 
said main burner. 

23. In combination, a main fluid fuel burner, 
a pilot burner therefor, valve means controlling 
the flow of fuel to said main-burner, a valve-hous 
ing for Said valve means having a main passage 
leading to said burner and an auxiliary passage 
leading to said pilot burner, an electromagnet, an 
armature movable into engagement with said electromagnet, a thermocouple having its hot 
junction in the pilot flame for energizing said 
electromagnet sufficiently to hold said armature 
in engagement therewith but insufficiently to 
move it into engagement therewith, means as 
sociated with said armature for mechanically 
moving said valve means to a fuel flow prevent 
ing position when said armature is released from 
said electromagnet, resetting means for moving 
Said armature into reengagement with said elec 
tromagnet, and means operable upon actuation 
of said resetting means to establish communica 
tion between the inlet side of said valve means 
and said auxiliary passage to said pilot burner 
While preventing the flow of fuel through said 
main passage to said main burner. 

24. In combination, a valve, an electromagnet, 
an armature movable into and out of engage 
ment with said electromagnet, said electromag 
net being capable of holding but incapable of 
moving said armature into engagement there 
with, a single biasing means acting to move said 
arnature away from said electromagnet and said 
valve to a predetermined position, a reset mem 
ber operable when moved from a normal posi 
tion to a reset position to move said armature 
into engagement with said electromagnet, and 
means operated by said resetting member for 
maintaining said valve in said predetermined por 
Sition while said reset member is in said reset position. 

25. In combination, a valve, a control device 
for controlling the position of said valve, an 
electromagnet, an armature movable into and 
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out of engagement with said electromagnet, said 
electromagnet being capable of holding but in 
capable of moving said armature into engagement 
therewith, a single biasing means biasing said 
armature away from said electromagnet and said 
control device to a position in which , the valve 
moves to a predetermined position, and a reset 
member operable when moved from a normal 
position to a reset position to move said arma 
ture into engagement With said electromagnet, 
and means operated by said resetting member 
for maintaining said valve in said predetermined 
position while said reset member is in said re 
set position, said means being immediately ef 
fective upon movement of said reset member 
back to its normal position to permit said con 
trol device to assume a position in which said 
valve may move away from said predetermined 
position. 

26. In combination a control device having a 
- safe position and an active position, an electro 
magnet unit, a cooperating armature unit, one 
of said units being fixed and the other unit be 
ing movable into and out of engagement with 
said fixed unit and mechanical connecting means 
between said control device and movable unit 
for transmitting the movement of said movable 
unit away from said fixed unit to said control 
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device to move said control device to its safe 
position, said connecting means being operable 
to permit application of manual force for mov 
ing said movable unit back into engagement 
with said fixed unit without returning said con 
trol device to its active position while thereafter 
causing such return of said control device upon 
removal of Said manual force and retention of 
said movable unit by said fixed unit. 

27. In combination, a control device having a 
Safe position and an active position, an electro 
magnet unit, an armature unit, one of said units 
being fixed and the other of said units being 
movable into and out of engagement with said 
fixed unit, a mechanical connection between said 
movable unit and said control device for moving 
said control device to its safe position upon move 
ment of said movable unit away from said fixed 
unit, means for applying a force to said con 
nection in such manner that the novable unit 
is moved into engagement with said fixed unit 
and the reaction of such force positively holds 
said control device in its safe position, and means 
to return said control device to its active posi 
tion upon removal of said force if said movable 
unit is retained by said fixed unit. 
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