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9 Claims.

This invention relates to improvements in
modulating valves for fiuid fuel burners in space
heaters. The system consists of a standard fuel
valve with control appurtenances such that fluid
fuel flow may be modulated by a potentiometer
thermostat. By this means the rate of opera-
tion of the burner is'increased or decreased in
accordance with the change of temperature of
the air in the space to be heated, providing a
substantially continuous supply of heat as re-
quired rather than the “off and on” operation
conventionally employed.

One of the objects of the invention is the
provision of simple means for accomplishing the
modulation of a fluid fuel burner.

Another object is the provision of modulating
means by combining with a conventional valve
a movable stop the position of which is auto-
matically controlled in accordance with the heat
demand.

A further object is the provision of means for
causing such a stop to-be withdrawn when the
burner closes, in order that when the fuel is
again turned on there shall be full flow to the
burner to insure ignition from the pilot, the
movement of the stop for limiting fuel flow taking
place thereafter. ‘

Other objects and features of novelty will
appear as I proceed with the description -of that
embodiment of the invention which, for the pur-
poses of the present application, I have illus-
trated in the accompanying drawing, in which
the single figure is a diagrammatic illustration
of apparatus and wiring embodying the invention
as applied to a gas burner. :

In the drawing (0 represents a gas valve of
the diaphragm type in which there is a dia-
phragm ({ carrying a valve piece 12 which coop-
erates with a valve seat 13. 14 is a pressure
chamber above the diaphragm into:which line
pressure may. be infroduced by way of passages
{5 and 16 and an intercommunicating valve
chamber 1. Above the latter chamber a passage
I8 leads to atmosphere. A double ended valve
piece 19 in chamber 17 is adapted to close either
the passage 15 or the passage 18. When the
valve piece 19 is. in the illusirated position,
pressure builds up in chamber 4. When the
valve piece 19 is down fo close off passage {5 the
passage 16, 11, i8 constitutes a bleed: passage
for reducing the pressure in chamber {4 to
atmospheric and permitting the diaphragm  to
rise and open the main valve (8. Valve piece
19 is arranged to be actuated upwardly by a coil
spring 20 and downwardly by a solenoid 2{ the
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action of which is sufficiently powerful to over-
come spring 20 and lower valve piece 19 to its
seat at the top of passage 15. The armature 8
of the solenoid carries a movable electric con-
tact 22 which is adapted to engage a fixed con-
tact 23 when the solenoid is energized.

25 is an elongated stop which is slidably dis-
posed in an opening through the casing of valve
(0 above the center of valve piece 12. At its
upper end stop 25 is pivoted to a lever 26 which
has its fulcrum at 27 in a boss on the casing.
Movement of the lever clockwise is limited by
a .pin 28 which is adjustably threaded into
another hoss on the casing.

A bracket 308 attached to the casing of valve
10 supports the lower end of a metal bellows 31,
the upper end of which carries a C-shaped arm
32:which is attached to the upper end of a sec~
ond metal bellows 33 identical in form and size
with bellows 31 and partially filled with the
same kind of low boiling point fiuid, ether for
example.  The lower end of bellows 33 is piv-
otally connected with the power end of lever
26. An electric heating coil 35 is mounted above
bellows 31 and a hood 36 encloses the coil and
the major part of the bellows in order that the
fluid within the bellows may respond quickly to
heat emanating from the coil.. The double bel-
lows arrangement illustrated compensates for
changes- in .ambient temperature, as will be
obvious to those skilled in the art.

At the right hand side of the drawing I have
illustrated a potentiometer room thermostat indi-
cated generally at 40. It comprises a metal bel-
lows 41 responsive to temperature changes and
having an operating ram 42 which presses against
the long arm of a bell crank lever 43 pivotally
mounted at 44 on an insulation panel 45. Lever
44 is biased clockwise by a tension spring 486,
the tension of which may be varied more or less
by a pin 47 mounted in an adjusting screw 48
which is threadably mounted in a bracket 49:
attached to the panel 45. By turning screw 48,
pin 47 is caused to travel up or down in the con-
volutions of the spring, thereby varying the force
of the spring,

Bracket 49 also carries a cylinder 50 of insula-
tion material upon which is' wound a:coil of
resistance wire 5. - The upper end of bell crank
43 ‘Tuns over coil 51 as the pressure in bellows
41 changes. Bell crank lever 43 carries a block
52 of insulation upon which are mounted two
spring fingers 53 and 54 which carry electric
contacts 55 and 56. Finger 53 tends to swing
toward the right to bring these contacts into-



engagement, but’ as illustrated in the drawing it
is flexed out of contacting position by the action
of a permanent magnet 51.

60.-and 61 represent line wires. From line wire
60 a conductor 62 leads to heating coil 35, and
from that coil a conductor 63 leads to contact
22. From contact 23 a conductor 64 leads to
bell crank lever 43 and from one end of resistance
coil 51 conductors 65 and 66 lead to line wire 6.

From condiictor:62 a further conductor: 67 ex~
tends to solenoid 2i, while a conductor 68 runs
from the opposite end of the solenoid to spring
finger 53.

Spring finger 54 and its contact 56

10

are connected by a conductor 69 with conductor:

66 and line wire 61.
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Operation~—The parts are shownin the burner -

“off” condition with the circuit through solencid
2|. broken at the contacts 55, 56, and the. valve
biece 19 raised by the coil spring 20, Line pres=
sure of gas is therefore-present in chamber (4,

which: holds the diaphragm -down in-valve: closmg-f
position. . At.this time:alse- the-circuit-through-

heating.coil- 35-is broken at-the coritacts 22; 23;

so: .that: the operating bellows: 3{=dis--cool - -and:
therefore  contracted.  C-shaped arm-32-is thus

lowered ang.lever: 25.:is:disposed as sho‘wn,, with
stop.25.raised. ... ...
~Now when_ the: temnera,tare in- the room: in

which thermostat. 48 .is:located:drops: below: the-
point .for. which.the thermostat is.sef, the bel=-
lows: 41 will have.contracted, permitting spring.
Asisoon: as:.
this, .movement has.progressed far. enough.the.
effect of magnet 57 will be::.overcome and spring..

46:-to swing bell.erank.43 clockwise.

53.will swing. over. to the right, causing contact
55 to-engage contact 55. This will close the eir-
cuit-through solenoid .24, which will' then. oper-
ate to lower valve piece {8, closing off the passage
- 19 and opening the. bleed passage. 16,.17,. 18:

Pressure in.chamber. [4-will thereby: be: relieved .

and the valve -will open fully.

“As soon:as solenoid. 2i.is energlzed almature 9.

will ‘be pulled down and the contact 22 will be
caused to engage fixed contact 23.
through heating

‘with more or less resistance from coil 51. In

most. cases this resistance will be low, so that eoil-
38 will throw off heat rapidly, expanding bellows-
31 -and:depressing-stop:28 to the limit permitted.

by-pin 28." If the limited flow of gas is not suf-
ficient to raise the rcom temperature to the.de-
sired point and maintain it there, bell erank lever
43 will swing .clockwise further; introducing more
resistance.into the heater cireuit, whereupon the
“lever 26 will swing counter clockwise.and stop

25.wil rise' permitting the gas pressure in the line:

to lift. the diaphragm and open. the main. valve
to a-greater: extent,

A limited gas flow is-thereby malntalned and

the.burner operates continuously over. consider=~

able periods-ef time with variations in gas flow:

taking place to maintain room temperature with

a minimum degree of variation. -As room tem=-

perature ' rises. resistance- 81 decreases; current
through heating. coil 25 increases and bellows: 31
expands lowering. stop 25 as far as-pin-28-will
permit, - If room:temperature comtinues: to -rise

~bell crank lever. '43:will: swing counterclockwise:
_far enough te permit-magnet 87 to attract finger

53; breaking the -circuit through solen01d 21 and
closing ‘the main -valve:.-

It will be: observed: therefore that the contrOIS‘

in:the:system provide an; “off :and on’ -operation

of -the: main’ valve ‘with the “on”: position regu-
lated by the:movementsof stop:25:to. modulate:

The circuit:
coil 35 will then he established.
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the flow. The system has all of the safety fea-
tures of one employing a conventional diaphragm
valve. In case of power failure the valve closes
immediately. On the first call for heat the valve
opens fully, providing good  ignition from the
pilot. 'The adjustable limit pin 28 puts a low
limit on the valve opening such as will stipport
combustion inthe burner. .
While I have illustrated the system as applied
to a:diaphragm type of valve, it will be appreci~-
ated that the invention is' not so limited, as a
different type of valve could be substituted.
“Having -thus described my invention, I claim:
1. In combination, a fluid valve comprising a
valve seat and a valve piece adapted to assume

‘closed” position—and a series' of - different open

positions providing modulated fluid flow, a room
thermostat, means responsive thereto for causing
said-valve piece to move toward or away from
said seat, a movable stop in the path.of move-
ment-of - said’valve piece; and means:responsive

to-said: room- thermostat - for: moving .said .stop.: -

progressively: toward:said- seat- in’ propertion: to:
the rise-in room:temperature.. :

2. In-combination, a-fluid:valve: compnsmg a:
valve .seat: and.a.valve. piece:adapted to- assume:
closed: position and :a.series ‘of different open po-
sitions. providing modulated :fluid. flow,..a. room:-
thermostat; means.responsive thereto for causing’
said valve:piece to.move:toward or away. from:
said:seat;.a movable stop:in the path:of move--
ment of said  valve piece,.
mesns. responsive to: a: gradual. unidirectional

.change: in heat emitted.by: said heater for-mov~-

ing said stop progressively toward-said. seat, and.
potentiometer means also responsive to said:room
thermostat. for. controlling: the . flow of current
through said: heater. : )
3. In:combination; a-fluid valve: compnsmg a.‘
valve seat and a valve piece adapted to assume
closed. position and a-series-of different open po-
sitions- providing. modulated fluid flow, a room
thermostat, means responsive thereto.for causing.
said: valve-piece to. move toward or away from
said:-seaf, & movable stop in the path of movement:
of said: valve:piece; :an - electric heater, :an elec-
tric circuit therefor, a switch in. said. circuit,.
means- responsive to a- gradual .unidir€ctional’
change in-heat emitted by said heater for moving-
said -stop. progressively toward said. seat, poten-.
tiometer means also responsive o said room ther- -
mostat for controlling the flow of current through
said heater’ circuit, said:.means for causing: the
operation: of: said -valve piece functioning. simul-
taneously with the closing: of the valve fo:cpen.-

~ said switch.

80:

65:
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4; In combination, a- fluid .valve comprising. a-
valve -seat-and a.valve piece; said valve piece:
being adapted to assume fully-closed position and’
a-series of open. positions of different degrees pro-
viding modulated - flow; off - and: on- means: for.
opening.and.closing said valve; a room thermostat:
controlling said off and on mesans, a stop movable
in-the path .of said ‘valve piece and biased-away:
from' said valve seat,: means for advancing said.
stop: toward said-valve seat, and potentiemeter:

‘means-actuated: by said thermostat for.control-

ling-said stop advaneing -means, said stop:in any
of -its"advanced positions-being adapted to limit:
the opening: movement of said valve piece.

5. In combination; a-fluid.valve comprising a-
valve ~seat-and -a- valve piece, said valve piece.-
being. adapted to.-assume: fully-iclosed position -
and-a-series of .open positions of different degrees:

:providing: modulated .flow, off -and. on means: for- -

an: electric: heater,



2,676,346

5

opening and closing said valve, é, room thermo-
stat controlling said off and on means, a stop
movable in the path of said valve piece and biased

away from said valve seat, means for advancing -

said stop toward said valve seat, potentiomeéter
means actuated by said thermostat for control-
ling said stop advancing means, said stop in any
of its advanced positions being adapted to limit
the opening movement of said valve piece, and
means acting simultaneously with the closing of
said valve for disabling said stop advancing
means.

6. In combination, a diaphragm gas valve hav-
ing a control chamber above the diaphragm and
a valve seat therebelow, said valve having a by-
pass from the intake side of the valve to the
control chamber and a bleed passage from said
chamber, solenoid valve means for opening or
closing said bleed passage, a movable stop pro-
jecting into said chamber terminating concen-
tric with said diaphragm and biased away from
the diaphragm, means for advancing said stop
toward said seat, said last named means being
adapted to overpower gas pressure on the lower
side of said diaphragm when said bleed passage
is open, a room thermostat, means responsive
thereto for operating said soleond valve and a
botentiometer also responsive to said room ther-
mostat for controlling the action of said stop
advancing means. :

7. In combination, a diaphragm gas valve hav-
ing a control chamber above the diaphragm and
a valve seat therebelow, said valve having g by-
pass from the intake side of the valve to the con-
trol chamber and a bleed passage from said
chamber, solenoid valve means for opening or
closing said bleed passage, a movable stop pro-
jecting into said chamber terminating concen-
tric with said diaphragm and biased away from
the diaphragm, means for advancing. said stop
toward said seat, said last named means being
adapted to overpower gas pressure on the lower
side of said diaphragm when said bleed passage
is open, a room thermostat, means responsive
thereto for operating said solenoid valve, a po-
tentiometer also responsive to said room thermo-
stat for confrolling the action of said stop ad-
vancing means, and means for disabling said stop
advaneing means, said disabling means acting
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upon the movement of said solenoid valve to closé
said bleed passage.

8. In combination, a diaphragm gas valve hav=
ing a eontrol chamber above the diaphragm and
a valve seat therebelow, said valve having a by-
pass from the intake side of the valve to the.con-
trol chamber and a bleed passage from said
chamber, solenoid valve means for opening or
closing said bleed passage, a movable stop pro-
jecting into said chamber terminating concen-
tric with said diaphragm and biased away from
the diaphragm, an electric heater, means respon-
sive to a gradual unidirectional change in heat
emitted by said heater for moving said stop means
progressively toward said seat, said last named
means being adapted to overpower gas pressure
on the lower side of said diaphragm when said
bleed passage is open, a room thermostat, means
responsive thereto for operating said solenoid
valve and a potentiometer also responsive to said
room thermostat for controlling current through
said hester,

9. In combination, a fluid valve comprising a
valve seat and a valve piece adapted to assume
closed position and a series of different open posi-
tions providing modulated fluid flow, a room
thermostat, means responsive thereto for causing
said valve piece to move either to fully open or
fully closed position, a movable stop in the path
of movement of said valve piece, and means re-
sponsive to said room thermostat after the said
valve piece moves to open position for moving
said stop progressively toward said seat in pro-
portion to the rise in room temperature.

SAMUEL K. TAYLOR.
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