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This invention relates to valve mechanism for 
controlling the flow of fuel gas to gas burners, and 
more particularly relates to a shut-off attachment 
for zero pressure control valve mechanism. 
In the Supply of fuel gas to burners the gas is 

frequently supplied at zero or atmospheric pres 
Sure by means of a Zero pressure governor valve. 
One difficulty with such governors has been that 
When the Supply of air under pressure to the burn 
er is abnormally reduced or is cut off, the Zero gow 
ernor valve does not completely close, or at best, 
it is held to its seat by Zero pressure. Consequent 
ly any slight variation in pressure, such as by 
increase in suction produced by the Wenturi or 
inspiration effect at the burner, is likely to pro 
duce gas leakage through the valve, with enough 
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gas flowing either to overshoot the temperature 
to be attained or to make the operation hazard 
ous, as with unfired semi- or full muffled furnaces. 
One object of the invention is to provide in 

proved valve mechanism for use in connection 
With Zero pressure governor devices, and in which 
mechanism, when the air supply is abnormally 
reduced or is cut off or fails, the gas governor 
valve is held to its seat by positive pressure suffi 
cient to prevent any leakage or escape of gas 
through the valve, and in which, during normal 
operation, With the air pressure turned on, the 
Said positive holding preSSure is completely elimi 
nated or is made non-effective, so that it exerts. 
no influence upon the usual pressure governing 
functions or Operations of the controlling valve 
mechanism. 
A further object of the invention is to provide. 

an arrangement of this kind which is automatic 
in operation, requiring no attention whatever. 
from the Operator, but which nevertheless is re 
liable and dependable for the performance of its 
duty under all conditions. 
A further object of the invention is to provide 

an arrangement of the kind described, which, in 
case of abnormal reduction in or failure of air 
pressure, automatically shuts off the gas supply 
without attention by the operator. 
Further objects of the invention are in part 

obvious and in part Will appear more in detail 
hereinafter. 
In the drawing, Fig. 1 is a diagram, conven 

tionally illustrating in Section One suitable form 
of burner and mixer with my improved valve 
mechanism applied for the control of the gas Sup 
ply thereto, the valve mechanism being shown in 
sectional elevation; 

Fig. 2 is a detail view, corresponding to Fig. 1, 
and illustrating a modification. 
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While the invention may be applied to any form 
of burner, the drawing, for purposes of illustra 
tion and in no sense of limitation, show the in 
vention applied to a burner mixer of the form 
shown, described and claimed in a prior applica 
tion Serial No. 264,410 for Gas and air mixer for 
burner, filed March 27, 1939, jointly by myself and 
Charles E. Sladky, to which reference may be had 
for a more complete description, if desirable or 
necessary. The burner mixer comprises a hollow 
casing or body, generally indicated at , commu 
nicating with an air supply pipe 2 and a gas sup 
ply pipe 3. The air is delivered to an orifice 4, 
beyond which the mixture of gas and air flows 
through the throat 5 to a mixing chamber 6 
from which the mixture is supplied to the hollow 
member 7 forming part of or connected to the 
burner. In burners of this kind there is a Venturi 
effect, with the production by the stream of flow 
ing air of a suction or vacuum effect, with a con 
sequent tendency to inspirate or draw in the gas 
from the gas supply pipe. The effect of the mixer 
and burner therefore is to reduce the pressure or 
increase the suction in the gas supply pipe. 

Referring to the control valve mechanism 
shown in Fig. 1, said mechanism includes a hol 
low valve body f6 connected in the gas supply 
pipe 3 and having supply and discharge cham 
bers if, f2, with the flow of gas controlled by a 
valve 3 carried by a sten 4. 
Attached to the top of the valve body is a 

chambered diaphragm casing 5, in which is a 
movable abutment, such as a diaphragm 6, fas 
tened to the valve stem and carried by a support 
and guide fixed to said stem and working 
loosely in an opening in the casing. A diaphragm 
i8, the area of which is small and whose effect is 
therefore negligible, is attached to the valve stem 
and seals or closes off communication from the 
gas supply chamber f to the chambers within 
casing 5. A small opening, such as that through 
a pipe 9, however, establishes communication 
from the lower chamber 20 to the outlet or dis 
charge chamber 2 of the valve casing. . - 
Chamber 21, above the diaphragm 6, is vent 

ed to atmosphere by way of a small port 22, and 
in a tubular extension 23 of the diaphragm cas 
ing is located an adjustable light loading tension 
spring 24 connected at its lower end to the valve 
stem and at its upper end to a threaded rod 25 
provided with an adjusting nut 26, access to 
which may be secured by removing the threaded 
cap2T. The loading spring 24 is designed to have 
sufficient strength or force to almost exactly sup 
port the weight of the movable parts to which it 
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is attached, including the valve, its stem, and the 
diaphragms, when the valve is closed upon its 
seat, and the strength of the Spring may be 
brought to such value by proper adjustment of 
the nut 26, as will be obvious. When said Spring 
is properly adjusted, therefore, the weight of the 
valve stem, diaphragms, etc., is eliminated and 
may be disregarded. 

Below the valve, the valve casing Supports a 
suitable servomotor, shown ass.including a mova 
ble differential pressure operated abutment, Such 
as a diaphragm 3i, enclosed within a Second hol 
low casing 30 attached to the main valve casing 
5, said diaphragm being attached to a rod or 
stem 32 passing loosely through a guide 33 and 
entering the gas outlet chamber 3. Said rod is 
free of connection with the valve stem, but is aX 
ially allined therewith and is directly below the 
S3le. 
The chamber within casing 30 above the dia 

phragm 3 communicates either by Way of a Small 
port or around the valve stem with the gas out 
let chamber 2. The chamber beneath dia 
phragm 3 communicates by way of a pipe 3 
and valve 35 with the air supply pipe 2 on the up 
stream or supply side of a hand operated con 
trolling valve 36 in said air pipe. Pipe 34 also 
communicates with atmosphere by way of a bleed 
cock or valve 37, which normally is left Open. 

, 38 indicates conventionally a mechanica con 
nection, such as a link, between the handle of 
valves 35 and 36 so arranged that said valves 
always operate in opposition. That is to Say, the 
two valves are operated manually but always con 
jointly, the arrangement being Such that always 
When valve 36 is open valve 35 is closed, and Vice 
WEES. 
The valve mechanism described operates as 

follows: 
Air pipe 2 and gas pipe 3 of course individually 

may be provided with their own main shut-off 
valves, not shown. Let us assume that said main 
valves are wide open, with the Supplies of both 
air and gas turned on, that the burner is ignited, 
and that the system is therefore in normal Oper 
ation. 

Valve 38, of course, is open, and, consequently, 
should remain open. Consequently valve 35 is 
closed. As a result, the chamber beneath dia 
phragm 3 is open to atmosphere through the 
bleed cock 37. Said diaphragm 3 is therefore 
subject on its lower surface to atmospheric pres 
sure and upon its upper Surface to approximately 
the same pressure, to-wit, the gas pressure in 
chamber 2, through which gas is flowing On its 
Way to the burner. Diaphragm 3 and rod 32 
therefore have dropped by their own Weight and 
are in their lowermost position, with the rod 32 
entirely out of engagement with and ineffective 
upon the valve stem. The valve is therefore sub 
ject to the inspiration or suction effect at the 
burner mixer, with gas flowing through the valve 
to said mixer. The Valve Operates as a Zero pres 
sure governor, and the cross connection between 
valves 35, S6, with the bleed cock 37, may be re 
garded as means operatively connected With the 
supplemental servo motor for positively render 
ing it ineffective or inoperative when the zero 
pressure governor Valve is operating during nor 
mal gas flow. With no flow of gas, valve 3 is 
closed, and lies in contact with its seat, being 
held there by spring 24, but without pressure. 
Any demand for gas reduces the pressure in the 
outlet chamber 2, unbalances the forces effec 
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tionately, with a consequent flow of gas. As the 
Suction effect increases the valve opens wider and 
wider, and as it is reduced the valve moves to 
ward closed position. But in any event, the gas 

5 pressure in chamber 2 is approximately atmos 
pheric, so that diaphragm 3 remains depressed. 
During normal operation of the valve mechanism 
therefore, it functions like any Ordinary Zero 
pressure governor valve, permitting gas to flow 
in accordance with the varying demand of the 
Venturi nozzle in the mixer. 

If the flow of air to the mixer and burner is 
abnormally reduced, such as by closing valve 36, 
the same operation, through the mechanism 38, 
opens valve 35. Full air pressure, considerably 
above atmospheric, now becomes effective 
through the pipe 34 upon the lower face of Servo 
motor diaphragm 3, the orifice through the 
bleed port 37 being so small that its venting ef 

20 fect is negligible. The pressure beneath dia 
phragm 3 therefore now becomes sufficient to 
preponderate over the pressure in chamber 2, 
so the diaphragm 3 and the rod 32 are elevated. 
The upper end of said rod engages the valve Stem 

25 and either closes it upon its seat or holds it to its 
seat if it is already there. Therefore, When the 
air supply is cut of the former Zero preSSure gov 
ernor valve now becomes a shut-off valve posi 
tively held to its seat by the servo notor dia 

30 phragm, and more particularly by the prepon 
derating effect thereon of the air pressure in pipe 
2 on the inlet side of valve 36. Consequently 
there is no possibility of escape or leakage of gas 
through the gas valve such as might overshoot 

35 the temperature to be obtained, or entail hazard, 
as in the case of muffle furnaces. 

Fig. 2 illustrates a modification in which the 
lower servomotor diaphragm 3 la, on its lower 
face, is subject not to the pressure of the air Sup 

40 plied through pipe 2, but to the pressure of at 
mosphere by way of a small port 40, and to the 
pressure of a compression loading Spring 4, 
while on its upper face said diaphragm 3a is 
subject to the pressure of the air Supply pipe, On 
the downstream side of its main valve (not 
shown) by way of pipe 42. Connection between 
the upper chamber 43 of the diaphragm Casing 
and the outlet chamber 2 of the valve casing is 
shut off by a supplemental Small Sealing dia 
phragm 44. 
With this arrangement, as long as air flows 

normally to the mixer and burner through the 
air supply pipe 2, the pressure Within said pipe 
is effective in chamber 43 and preponderates 
over air pressure and the effect of Spring 4 be 
neath diaphragm 3a, thereby positively holding 
said diaphragm and the rod 32d, depressed, or in 
their ineffective positions. The Valve, therefore, 
functions as a Zero pressure governor valve in 
the same manner as in the form before described. 

However, when the air supply is cut off, by 
closure of the main valve (not shown) in pipe 
2, or should said air supply fail or should it be 
otherwise abnormally reduced for any reason in 
dependent of operator control of the pipe 2, the 
compressed air supply through pipe 42 to cham 
ber 43 also fails or is abnormally reduced. As 
a result servomotor diaphragm 3 a now is Sub 
ject on both of its faces to atmospheric pressure 
and on its lower face also to the effect of load 
ing Spring 4, so that the preponderating pres 
Sure is below Said diaphragm. It therefore either 
rises and applies the rod 32a to the lower end 
of the valve stem and closes said valve, or it 
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tive upon the valve, and opens the valve propor-75 holds it closed if it is already closed. There 
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fore, when there is no air supplied to the burner 
the valve operates as a positive shut-off valve for 
the gas supply, with the positive pressure of the 
servomotor holding the valve to its seat, as in 
the first form described. 
The arrangement just described, therefore, op 

erates in generally the same manner as the form 
shown in Fig. 1, but has the added advantage 
that the valve closes automatically and is held 
closed, in case of abnormal reduction in or fail 
lure of air pressure beyond the knowledge of the 
Operator. 
What I claim is: 
1. In apparatus for supplying a mixture of gas 

and air to a burner and including a burner and 
the gaS and air Supply pipes therefor, the com 
bination of a Zero pressure governing valve in 
the gas Supply pipe arranged upon flow of both 
gas and air to regulate the gas flow in accordance 
with the Suction effect of the burner, differential 
pressure operated movable abutment means So 
arranged and mounted that When its abutment 
moves in one direction it closes said Walve to posi 
tively shut off gas flow and when moved in the 
opposite direction it releases said valve for free 
movement, and means associating said abutment 
means with the air Supply pipe in such manner 
as to move said abutment in the valve releasing 
direction when normal air flow to the burner is 
permitted and to move said abutment in the valve 
closing direction when the air flow is abnormally 
reduced. 

2. In apparatus for supplying a mixture of gas 
and air to a burner and including a burner and 
the gas and air Supply pipes therefor, the com 
bination of a Zero pressure governing valve in the 
gas Supply pipe arranged upon flow of both gas 
and air to regulate the gas flow in accordance 
with the Suction effect of the burner, differential 
preSSure Operated movable abutment means so 
arranged and mounted that When its abutment 
moves in One direction it closes said valve to posi 
tively shut off gas flow and when moved in the 
opposite direction it releases said valve for free 
movement, means for Supplying a substantially 
constant pressure to one face of said abutment 
means, and means for applying the pressure of 
the air Supply to the opposite face of the abut 
ment means, said means being So arranged that 
the abutment is biased in the valve releasing di 
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rection when normal air flow is permitted and is 
biased in the opposite direction. When air flow is 
abnormally reduced. 

3. In apparatus for supplying a mixture of gas 
and air to a burner and including a burner and 
the gas and air supply pipes therefor, the com 
bination of a Zero pressure governing valve in 
the gas supply pipe arranged upon flow of both 
gas and air to regulate the gas flow in accord 
ance With the Suction efect of the burner, dif 
ferential pressure operated movable abutment 
means so arranged and mounted that when its 
abutment moves in one direction it closes said 
valve to positively shut off gas flow and when 
moved in the opposite direction it releases said 
valve for free movement, said abutment during 
normal air flow to the burner, being sensitive 
upon its valve releasing face to pressure of the 
gas flowing to the burner and upon its opposite 
face to a lesser pressure, and means arranged 
when the air Supply to the burner is cut off to 
apply to said opposite face the pressure of the 
air Supply, whereby during normal airflow to the 
burner the valve is fully released and when the 
air supply to the burner is cut of the valve is 
positively closed and serves to fully shut off gas 
flow. 

4. In apparatus for supplying a mixture of gas 
and air to a burner and including a burner and 
the gas and air Supply pipes therefor, the combi 
nation of a Zero pressure governing valve in the 
gaS Supply pipe arranged upon flow of both gas 
and air to regulate the gas flow in accord 
ance With the Suction effect of the burner, 
differential pressure operated movable abut 
ment means so arranged and mounted that 
When its abutment moves in One direction it 
closes said valve to positively shut off gas flow 
and when moved in the opposite direction it re 
leases said valve for free movement, said abut 
ment being sensitive upon its valve closing face 
to the pressures of atmosphere and a spring, 
and means for applying to its opposite face the 
pressure of the air flowing to the burner, where 
by during normal air flow to the burner the valve 
is fully released and upon abnormal reduction in 
air flow the valve is positively closed and serves 
to fully shut off gas flow. 

OTTO LUTHERER. 


