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This invention relates to gas ‘fuel control means A 
for heating systems wherein a heating device 
burner has operation responsive to a condition 
such as temperature within a space to receive heat 
from operation o1r the human 
An object of the invention is to‘arrange a single 

valve for immediate control of the burner oper 
ation, with provision that, in a‘ heating cycle, the _ 
valveis ?rst fully opened responsive to one con 
dition such as a call for heat at a certain temper 
ature, and thereafter the valve will partially close 
to provide throttling effect upon the burner, with ' 
consequent reduced rate of heat output therefrom 
until another condition such as a slightly higher 
temperature, is satis?ed. , -, '. 
Other objects are to accomplish the above with 

the fewest and simplest parts, employing insofar 
_ as possible units’ which'are well known in the art 
and readily obtainable as practically standardized 
units therein. '. 
More particular objects are to provide a simple 

circuit employing such units for the purpose de-_ 
scribed, ' together with a main valve of simple 
novel construction for employment in such cir 
cult to the ends described. ‘ , 
Further objects and advantages will be apparent 

from the following description, taken in connec 
tion with the accompanying drawings, wherein 

Fig. 1 is a conventionalized and-diagrammatic 
view showing pertinent details of construction of 
certain units, together with an elementary’ cir; 
cuit by which the units are interrelated; the parts 
being designed for control of a gas burner subject 
to room temperature, and appearing in the ?gure 
asin “o " position wherein the thermostat indi 
cated is satis?ed and gas supply is cut off from 
the burner by the main valve‘appearing; 

Fig. 2 is a view including certain of the parts 
appearing in Fig. 1, but indicating its parts as in 
"on” position; and I 

Fig. 3 is a view similar to Fig. 2ybut showing 
the parts as in throttling position. 
In all of the drawings arrows indicate either 

?ow or presence or direction of pressure. 
With reference now to the drawings, A indi 

' cates generally main gas valve means, 13 motor 
ized valve means, and C room thermostat means. 
The main valve A includes a body i with inlet 

and. outlet openings ‘for connections from gas 
supply and to the burner means to be controlled, 
as indicated in the drawing. The body means 
has a port 2 eilective between its inlet and outlet 
openings, and thereabove a chamber with a mov 
able wall portion 3 here shown as in the form 
of a diaphragm and carrying the main valve ar 
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‘ranged to close the port 2 responsive to pressure - 
within the chamber. 7 V 
The motorized valve means B includes a valve 

4 having connection 5 from the gas supply line, 
a connection 8 to the diaphragm chamber of the '4 
maingas valve A, and an exhaust connection ‘I 
which may lead to a vent or ?are pilot not shown. 
The arrangement is such that when the valve 4 

‘ is in the "01!” position indicated in Fig. 1, ‘the 
chamber of the main valve A will be subject to 
line-gas pressure by way of‘ the connections 5 and 
8, and the vent connection ‘I will vbe closed: 
whereas when the valve 4 is in "on” position as 
indicated in Figs. 2 and 3, gas supply will be cut 
off from the chamber of the main gas valve A, 
and the latter will be relieved of its pressure, by 
way of the connections 6 and 'i so that the main 
valve is permitted to open, as indicated Fig. 2. 
under line-gas pressure. . 
For motorization of the valve 4, any suitable 

device may be employed, here conventionally in 
dicated as by the electricalv coil 9, arranged for 
energization to position the valve 4 as in Figs. 
2 and 3, and when de-energized to position the 
valve 4 as in Fig. 1. Motorized valves suitable. 
for the purpose are well known in the art. one 
being shown at Fig. 5 in Patent No. ‘2,098,883, 

. issued November 9, 1937, to Furlong. 
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The thermostat C is located in the space to be 
heated responsive to operation of the burner 
means which vreceives gas subject to the main 
valve A. ' ' ' 

The thermostat is of the double contact type, 
being adapted to make contact at It at the tem 
perature at which commencement of burner oper 
ation is desired, and to make contact at II at a 
slightly higher temperature at which burner 
operation is to be discontinued; both contactors 
being subject to a bimetallic or otherwise ther 
rlréally-responsive electrically conductive element 
Switch means i0 is associated with the motor 

izing means 9 for the valve 4 to have closed-or 
energizing position coincident with energization 
of the valve 4 to open position: such arrangement 
also being well- known in the art and an ex 
ample thereof illustrated in detail in the patent 
above identi?ed. 
The parts thus far described have circuit form 

ing interconnections as follows: A line w, in-' 
cluding a source of power such as the transformer 
D, ‘interconnects the contactor I! of the room 
thermostat C with one end of the motor 9 of the 
valve 4. A line b connects the‘ other room ther- - 
mostat contact H with the other end of the 
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motor I and one poleo! vthelswitch II has con 
nection through a line 1‘ with the element ii of 
the room thermostat C. 
What has thus far been described is generally 

well known in the art as will be appreciated by ' 
one familiar therewith,’ ‘and has operation as 
follows: - ' . ' 

Commencing with the parts as in Fig. 1, the 
room thermostat C is satis?ed, both its contacts 
II and I: are open, the motorized valve 3 is de 
energized, the chamber of the vmain gas valve A is 
at line-gas pressure to maintain the valve closed, 
and no how of gas is had to the burner. 
As the room temperature drops,v the thermo 

stat C willlmake contact ?rst at I! and then at 
H. Contact made at l2 effects no immediate re 
sult, but upon contact at Ii, the motor 9 of the 
motorized valve 4 will be energized by a circuit 
including the transformer D, contacts l2 and ii, 
line b, through the motor 9, andvbacls to the . 
transformer by line :0. ~ 

Energization of the motorized valve 13 moves 
.valve 4 to the position of Fig. 2, relieving pres 
sure‘ within the chamber of the main gas valve 
A and permitting the latter to open under main 
gas pressure and allow ?ow to the burner. 
Continued operation of the burner eventually 

raises the'étemperature in the space to be heated 
until the thermostat C reopens contact at H. 
However, main burner operation continues be 
‘cause of the switch II, which closed coincidently 
with energization of the motor 9, and the Lline r 

_ which provides alternate return connection to 
the thermostat, in holding circuit relation to the 

_ line b which is now dead. 
On further rise in its temperature, the ther 

, mostat opens contact at if, the motorized-valve 
4 is de-energized, and admission of, gas to the 
chamber of the valve A closes the gas supply to 

> the burner. ' 

'7 It may be observed that in the above operations 
the main gas valve A when closed, is so main 
tained because the total pressure within its cham 

. ber eil’ective throughout the area of its dia 
phragm 3 is greater than the total pressure tends 
ing to open it, on the opposite face of the dia 
phragm 3 about the port'l. Similarly, when the 
valve is open it has effectively. line-gas pressure 
throughout its area on its port side opposed only 
by atmospheric pressure on its chamber side. 
Thus the main gas valve, so far as hereinbefore 
described, has merely two positions: either fully 
closed as in Fig. 1.or fully open as in Fig. 2. 
According to this invention I provide a third, 

partially open position for the main gas valve 
whereby throttling eifect upon the burner is had, 
as indicated Fig. 3: and arrange further for con 
trol of the valve to such throttling position. 
For the purpose, as to the main valve A, I ar 

range a movable partition wall or diaphragm H 
.to divide its diaphragm chamber into a pair of 
subchambers including a near subchamber Ii 
partially bounded by the main diaphragm 3, and 
a far subchamber "separated from the dia 
phragm 3 by the partition [4. ' . 
Theconnection 8 from the motorized 3valve 

means 4,communicates immediately with the far 
subchamber ",and in order to transmit, closing 
gas pressure to vthe diaphragm 37, the partition ' 
wall I4 is provided with a central aperture il 
in a suitably arranged boss 18 carried by the 
partition wall: _ 

.. To permitpressure within the near subcham 
ber it without pressure in the far subchamber 
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It, I provide a seat it against which the boss i8 
may bear to close the aperture II. 
To locate the diaphragm I in throttling posi 

tion by means of the partition wall [4 when the 
boss I4 is seated to close the aperture I'I, without 
preventing full valve opening movement of the 
diaphragm I when pressure is relieved within 

- the subchamber I5. I provide a lost motion con 
nection eilective between the diaphragm 3 and 
the partition wall l4. Such lost motion con 
nection is here shown as‘ a central stud 30 on 
the ‘diaphragm 3, having a head within the aper 
ture i1 engageable with an internal ?ange 26 
on the boss i8, these parts ?tting loosely so as 
not to prevent gas flow between the two sub 
chambers l5 and II by way of the aperture ii. 
To supply pressure within the near subcham 

ber i5 when the far subchamber i6 is relieved 
‘of pressure, the body means of the valve A is 
laterally apertured for a connection 2i leading 
back to the gas supply, by way of an auxiliary 
valve E. ' : 

' The valve E, as indicated in the drawings. is 
‘maintained yieldably closed by a spring 22, 
against which it may be opened by a plunger 23 
acting through a sealing diaphragm 24. 
For opening of the valve E, subject to control 

of the‘ room thermostat C, remotely controlled 
motor means are provided, here indicated as by 
a‘ heating coil II eiie'c'tive upon a bimetallic blade 
26 which in turn carries the plunger 23; the coil 
25 being in circuit in the line 1', which runs from 
the thermostatic element It to one side of the 
switch it. ~ 

Operation of the described novel parts willbe 
as follows: ‘When the parts are in "011” posi 
tion as in Fig. 1, the main valve will be closed, 
closing gas pressure being eifective on the main ' 
valve diaphragm 3 by way of the subchamber IS, 
the a _ l‘l, subchamber II, and line 6 from 
the motorized valve B; such pressure finding no 
escape from the subchamber II by way of the line 
2i, because the auxiliary valve E is closed. The 
heating coil 25 is de-energized, its line 1' being 
dead because the switch II is open. 
Upon call for heat by the room thermostat C, 

making contact at both Ii and I2, the motorized 
- valve B relieves main gas valve closing pressure, 
and the main gas valve A immediately fully 
opens. 
After slight room temperature rise, the room 

thermostat Breaks contact at H and the switch 
it being closed, the heating coil 25 is energized 
to energize the bimetallic blade 26, and the blade 
moves the plunger 23 to open the auxiliary valve 

. E, admitting gas pressure to the subchamber 15. 

Cu 

Such pressure raises the partition wall l4 to close 
the boss I! against its seat It, thus preventing 
escape by way of the aperture l1. Such pres~ 
sure-within the subchamber I! also is e?ective 
upon the diaphragm I, tending to close the main 
gas valve. However, the head of the stud 30 
engages the ?ange II, limiting the closing motion 
of the main gas valve and thus locating the latter 
by means of the partition wall l4, in throttling 
position. The parts are then positioned as in 
Fig. 3 and main gas flow to limited extent is ad 
mitted to the burner. ~ 
To predetermine the amount of such flow, I 

provide adjustment for the position 01' the seat 
I8 against which the boss ll bears. As here 
shown for the Purpose, the seat is carried by a 
nut 31 threade'dly mounted in thecover portion 
of the main gas valve body means as indicated. 

76 After such throttling operation for a sumcient 



c period oi.’ ‘time, the room thermostat c breaks 
contact. at 42. returning the motorized valve 3 
to closed position and immediately closing the 
main gas valve A under line-gas‘pressure; and 
coincidently de-energizin'g the heating coil 25 of 
the auxiliary valve E. . ' 

It will be noted that by this invention, although 
throttling operation of the burner may be had . 
after a period of full operation in each complete 
burner cycle; 7 nevertheless, when the burner 
comes on responsive to the" thermostat, it is 
always initially at full line pressure so that igni 
tion is assured. Also, the total "on" period rela 
tive to “oil'? period in the complete cycle, will be 
increased, although with graduated e?ect, so that 
a more even room temperature will be had, from 
the same thermostat, than before. 
Under certain conditions the normal operating 

cycle may vary for considerable periods between 
throttling and full “on,’i’ with only occasional 
"of!” periods; so that comfort is increased in the 
heated space, and burner noise, “on’? and “oil,” as 
met in certain gases, is reduced. - 
For still more sensitive operation, the line b. 

which includes the thermostat contact I I, may be 
provided with a heating element 21 of slight 
heating capacity and properly slight electrical 
resistance relative to the motor 9 of the motor 
ized valve 13, effective on the element l3 of the 
thermostat C, to have heat anticipating effect 
upon the thermostat. Such coil will be energized 
upon making of contact at i I and de-energized on 
breaking thereof, to decrease time lapsed before 
circuit is broken at such contact to initiate ei 
fectiveness of the auxiliary valve E. I 
While in the arrangement speci?cally shown, 

the described throttling e?ect is had responsive 
to the room thermostat C, the remotely controlled 

- motor means of the auxiliary valve E having con 
nection with the thermostat C for the purpose, 
as will be appreciated by one familiar with the 
art, throttling effect might be made responsive 
to conditions other than those of room tem 
perature. 
For example, throttling operation might be had 

responsive to temperature or pressure within a 
boiler subject to the main gas valve A. Thus to 
obtain throttling responsive to boiler pressure, the 
auxiliary valve Ev could be arranged for opening 
actuation by a diaphragm, having connection 
with the boiler, in place of the blade 28 and its 
coil 25 responsive to the room thermostat. Simi 
larly, as for 'a water boiler, the motor means of 
the auxiliary valve E could be arranged to be 
responsive to temperature of the water within 
the boiler. Still similarly and within the scope 
of this invention, the auxiliary valve E and thus 
the throttling operation of the system,- might be 
made responsive to humidity, by a suitable re 
motely controlled motor for it. 
The general arrangement just described lends 

' itself to boiler control of the so-called gas type, 
with slight modi?cation as follows: 
A slight leakage may be arranged effective at 

the check valve from the near subchamber l5 to 
the far subchamber l6 when the check valve is 
in checking position as in Figs. 2 and 3, the ori?ce 
eifect of such leakage providing greater restric 
tion at the check valve than the resistance from 
the subchamber I6 out through the exhaust con 
nection 1. The auxiliary valve E is then ar— 
ranged to have its effective opening modulated 
responsive to boiler temperature or pressure in 
any manner whereupon the main valve A will 
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have corresponding modulating e?ect upon main 
gas flow. ' , ‘ ' - 

With the exception of the‘auxiliary valve E and 
its immediate connections, bothtinstaliation and 
servicing will be practically as heretofore in the 
art, since the main gas valve A, as improvedior 
throttling effect according to this invention, re 
places but a single diaphragm valve unit in the 
prior art. - 

What I claim is: - . 
1. In gas'valve means comprising body means 

having gas inlet and outlet openings and a valve 
port effective therebetween, and having a chamber 
with a movable-wall portion. said wall portion 
having associated main valve means arranged to 
close said port responsive to pressure within said 
chamber against said wall portion: a movable’ 
partition wall arranged to divide said chamber 
into a near subchamber partially bounded by 
said movable wall portion and a far subchamber > 
separated from said movable wall portion by said 
near subchamber, said body means being aper 
tured to provide separate inlets to said sub— 
chambers, and said partition wall being apertured 
to provide communication between said ‘sub 
chambers, check valve means associated with the 
aperture of said partition wall to check flow there 
through from said near subchamber to said far 
subchamber, and lost motion means interassoci 
ating said movable wall portion and said partition 
wall, to locate said main valve means in‘ throttling 
position responsive to pressure within said near 
subchamber. 

2. In gas valve means comprising body means 
having gas inlet and outlet openings and a valve 
port effective therebetween,. and having a 
chamber with a movable wall portion, said wall 
portion having associated main valve means ar 
ranged to close said port responsive to pressure 
within‘ said chamber against said wall portion: 
a movable partition wall arranged to divide said 
chamber into a near subchamber partially bound 
ed by said movable wall portion and a, far sub 
chamber separated from said movable wall por 

‘ tion by said near subchamber,‘ said body means 
being apertured to provide separate inlets to said 
subchambers, and said partition wall being aper 
tured to provide communication between said 
subchambers, said body means and said partition 
wall being arranged for cooperation to provide 
a closed position of the partition wall aperture 
against said body means responsive to pressure 
within said near subchamber, and lost motion 
means interassociating said movable wall portion 

' - and said partition wall, to locate said main valve 
means in throttling position‘ when said partition 
wall aperture is closed. 

3. In gas valve means comprising body means 
having gas inlet and outlet openings and a valve 
port effective therebetween, and having a 
chamber with a movable wall portion, said wall 
portion having associated main valve means ar 
ranged to close said‘ port responsive to pressure 
within said chamber against said wall portion: 
a movable partition wall arranged to divide said 
chamber into a near subchamber partially 
bounded by said movable wall portion and a 
far subchamber separated from said movable wall 
portion by said near ‘subchamber, said body 
means being apertured to provide separate inlets 
to said subchambers, and said partition well be 
ing apertured to provide communication between 
said subchambers, a portion of said body means 
and of said partition wall .being arranged for 
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cooperation to provide a closed position 0! the 
partition wali'aperture against said body means 
portion responsive to pressure within said near 
subchamber, lost motion means interassociating 
said movable wall portion and said- partition wall, 
to locate said main valve means in throttling 
position when said' partition wall aperture is 
closed, and means for adjusting said body means 
portion to thereby adjust the amount of said 
throttling. ' 1 

4. In gas valve means comprising body means 
having gas inlet and outlet openings and a valve 
port e?ective therebetween. and ‘having a 
chamber with a movable wall portion, said wall 
portion having associated main valve means ar 
ranged to close said'port responsive to pressure 
within said chamber against said wall portion: 
a movable partition wall arranged to divide said 
chamber into a near subchamber partially bound 
ed by said movable wall portion and a far sub 
chamber separated from sald'movable wall por 
tion by said near subchamber, said body means 
being apertured to provide separate inlets to said 
subchambers, and said partition wall being 
apertured to provide communication between said 
subchambers, check valve means associated with 
the aperture of said partition wall to prevent 
iiow therethrough from said near subchamber to 
said far subchamber but permit ?ow in the op- ' 
posite direction, and lost motion means inter 
associating said movable wall‘ portion and~said 
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chamber with a movable wall portion, said wall 
portion having associated main valve means ar 
ranged to close said port responsive to pressure 
within said chamber against said wall portion: . 
a movable partition wall arranged to divide said 
chamber into a near subchamber partially bound 
ed‘ by said movable wall portion and a far sub 
chamber separated from said movable wall por 
tion‘ by said near subchamber, said body means 
being apertured to provide separate inlets to said 
subchambers, and said partition wall being 
apertured to provide communication between said 
subchambers, check valve means associated with 
the aperture of said partition wall to permit rela 
tively _i’ree ?ow therethrough from said iar sub 
chamber to said near subchamber and relatively 
slight ?ow from said near subchamber to said 
i'ar subchamber. and lost motion means inter 
associating said movable wall portion and said 
partition wall. to locate said main valve means 
‘in throttling position responsive to pressure with 
in said near subchamber. 

, ‘ - KEITH ‘T. DAVIS. 
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partition to locate said main valve means > 
in throttling position responsive to pressure with 
in said near subchamber. ' ‘ - 

5. In gas-valve means comprising body means 
having gas inlet and outlet openings and a valve 
port ' eilective therebetween. and having a 
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