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This invention relates to burner control appa-
ratus and the like.

While I shall make particular reference as this
description proceeds to burner control apparatus
for room or space heaters, it is to be understood
that the invention is not limited to this par-
ticular use, but may be employed with any other
burners as suitable and desired. . -

In considering, for example, the heating of a

room, space, or building, it may be assumed that

the rate of heat loss from the room, space or
building is a function of temperature difference
between the prevailing outside temperature at
any time and the predetermined inside tempera-
ture which it is desired to maintain. _
Obviously, in the case of a building, the rate
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of loss varies with the type of building, but after

that factor is once determined, it may be assumed
to be substantially a constant, and the above prin-
ciple is varied only by such factors as sun, wind,
and the like.

The function of the heating system is to sup-
ply heat in just sufficient quantity to make up
for the. loss so as to maintain the inside tem-

perature at a predetermined value or within a ¢

selected range. Efficient use of the fuel is also
desired.

If it is sought to accomplish the foregoing re-
sults. merely by turning on and shutting down
a burner adjusted, for example, for average re-
quirements, the system will not follow as closely
as desired the conditions as sensed by the ther-
mostat. Overheating and inefiicient use of the
fuel will frequently occur when the outside tem-
perature rises sufficiently to reduce the temper-
ature différence below the average temperature
difference for which the apparatus is set, whereas,
underheating will frequently occur when, the out-
side temperature drops sufficiently to increase

the temperature difference for which the system

is set.
One of the main objects of the present inven-
- tion, is to provide a high, low fire  control which
Is operative not only to shut off and turn on
the burner, but also to regulate the fire to suit
the conditions as sensed, for example by the room
thermostat.
Another object of the invention is to provide,

in conjunction with the burner control apparatus .

of the character described, means which is opera-
tive to enrich the fuel mixture, and particularly

the gas-air mixture for the burner upon ignition -

of the burner.
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Another object of the invention is to provide .

burner control apparatus of the character de-

66

scribed which is of simple character and eﬁec-
tive in operation.
While the particular features by which I pro-

-vide a system of the character set. forth are

Important features within the more specific as-
bects of the invention, it is to be understood that
the precise features shown and described may be
varied within the broader aspects of the invention.

In order to acquaint those skilled in the art
with the manner of .constructihg and operating
burner control apparatus in accordance with the
present invention, I will ndw describe one pre-
ferred embodiment of the invention in connection
with the accompanying drawing, in which the
single figure is a diagrammatic view showing
burner control apparatus embodying the inven-
tion.

The invention can be embodied in a wide vari-
ety of forms for use with a wide variety of sys-.
tems, but for. purposes of illustration the inven-

. tion. has been shown as embodied in a thermo-

electric safety shutoff system which is operative
for the purposes set forth and which will fail
{3 afe ”

Referring to the drawing, the burner 10 is the
main burner for a room or space heater, or it
may be the burner for a water heater or a floor
furnace, an oven burner, or any other burner.

A gas or other fuel supply pipe {1 is adapted
for delivering gas or other fuel to the burner 10
through one branch pipe line (2 of the system for
low fire at the burner i0 and, as will presently

_appear, through another branch pipe line 3 of

the system simultaneously with the delivery of
fuel through the branch i2 for high fire at the
burner 10,

The low fire branch plpe line 12 has a low fire
valve 14 connected between contiguous sections
thereof, and the high fire branch pipe line 3
has a high fire valve 15 connected between con-
tiguous sections thereof. Each of the low and
high fire valves 14 and 15 is of any desired type
capable not only of being held open, but of being
actually actuated to open position by the rela-
tively minute thermoelectric current generated by
the heat of a pilot flame on the “hot” junction or
junctions of a thermocouple, thermopile, or other
thermoelectric generator. The automatic ther-
moelectric valve more fully disclosed and claimed
in the copending application of - Lourdes V.
McCarty, Serial Neo. 390,247, filed April 25, 1941,
is illustrative of one suitable automatic valve
adapted to be employed as the low and high fire
valves 14 and 15 of the present invention. The
automatic thermoelectric valve of the diaphragm
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type more fully disclosed and claimed in the
Patent No. 2,291,567, issued July 28, 1942, to
Guido Wunsch and Josef Schuppert, is illustra-
tive of another suitable automatic valve adapted
to be employed as the low and high fire valves
{4 and 5 of the present apparatus. .

It is to be understood that any other suitable
may be employed as the
low ang high fire valves i4 and 15 of the present
inventicn. :

The low fire branch pipe line i2 leads to the
pburner {0 for the delivery of the gas or other fuel
thereto—for example, through an outlet or de-
livery orifice I8 into a mixing chamber 28 in

which the fuel is mixed with air which enters the -

mixing chamber 28 through one or more ports
usually provided at the outer end 21 of the mix-
.ing chamber 28, as well understood in the art.
The comhustible mixture of zas and air passes
out from the mixing chamber 20 through a con-
duit 22 to the burner {0 where it is delivered
- through the ports of the burner and ignited by
a pilot burner 24. )

The high fire branch pipe line {3 also leads to
the burner 18 for the delivery of gas or other
fuel thereto through the outlet or delivery orifice
15 into the mixing chamber 20 in which this fuel,
with the fuel supplied through the branch pipe
iine 12, is mixed with air which enters the mix-
ing chamber through the port or ports previously
referred to, the mixture passing out from the
mixging chamber 28 through the conduit 22 fo
the burner.

The pilot
- position to the main burner §0 to maintain a pilot

flame 25 for igniting the main burner, is-supplied
with gaseous fuel by a pilot supply pipe 26 shown
fragmentarily and more or less diagrammatically.
The pilot burner 24 may be a continuously burn-
ing pilot burner, or the system may be arranged
_to shut off the supply of fuel to the pilot burner
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purner 24, which is located injuxta-

40

upon extinguishment of the pilot light, within the

scope of the present invention. .

In the case of & room, space, or building heater,
the thermostat indicated in its entirety at 38 may
be in the form of a room thermostat mounted in
appropriate positicn within the room or other
space heated by the main burner, or it may be
subject to the temperature of any other medium,
the temperature of which it is desired to control.

The thermostat 30 is shown as comprising a bi-
metallic spiral having a& resilient arm 32 carrying
a contact 33, and a second arm 34 carrying a con-
tact 35. Instead cf being in the form shown, the

room thermostat 30 may consist of two separate

thermostats with individual adjustments.

The contact 33 on the resilient arm 32 cooper-
ates with a relatively fixed contact 38 which is
connected by a conductor 39 to one terminal 40
for the coil of the electromagnet (not shown)
within the body of the low fire valve 14. The con-
tact 25 on the second arm 34 of the thermostat 30
cooperates with a relatively fixed contact 42
which is connected by a conductor 43 with one
terminal 44 for the coil of the electromagnet (not
shown) within the body of the high fire valve I5.
- Yor purposes of illustration, the thermoelectric
generator which is energized by the heat of the
pilot flame 25 for supplying thermoelectric -cur-
rent for energizing the electromagnet of the low
fire ang high fire valves 14 and 15, is shown more
_or less diagrammatically as a
prising a plurality of thermocouples connected in
series. This, of course, may vary within the scope
of the present invention, a thermocouple or any
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other form of thermoelectric generator which will
generate the required thermoelectric current be-
ing contemplated within the scope of the ap-
pended claims.

One terminal of the thermoelectric- generator
50 is connected by a conductor 52 to the other

terminal 53 for the coil of the electromagnet for

the low fire valve 14. The conductor 52 is con-
nected by a conductor 58 to the other terminal 55
for the coil of the electromagnet for the high
flame valve §5. The inner end of the bimetallic
spiral of the thermostat 30 is supported by &
member 58, and a conductor 80 connected be-
tween this member 58 and the other terminal of
the thermcelectric generator 50 connects the con-~
tacts 33 and 385 in circuit with the. thermoelectric
generator through the arms 32 and 34, respec-
tively, and the bimetallic spiral.

The operation of the device,
scribed, is as follows:

As the rcom or space, for example, cools, the
thermostat first closes its contact 33 into contact
with the contact 38. This closes the thermoelec-
tric circuit for the electromagnet of the low fire
valve 14, and, assuming that the pilot burner 24
is ignited and that the flame thereof is heating -
the hot junction or junctions of the thermoelec-
tric generator §0, the resulting energization of
the electromagnet for the low fire valve 14 actu-
ates this valve to open position and maintains the
same in open position as long as the contacts 33,
38 are closed and the pilot flame is jgnited. Fuel
then flows through the branch pipe line {2 to
the mixing chamber 20 where it is mixed with air
for supporting combustion, and the combustible
mixture passes to the burner 18 where it isignited
by the pilot burner 28 to provide the low fire main
burner. flame. .

The branch pipe line §2 is preferably provided
with a low fire adjusting valve 65 for adjusting
the low fire fuel supply to provide, for example,
the desired relation between the pressure of the
fuel and the orifice i8 to maintain a satisfactory
low fire flame.

1f the‘room continues to cool, or if the cooling
is greater than that which will be taken care of
by the low fire valve, the further cooling of the
thermostat 30 closes the contact 35 into contact
with the contact 42. The resilient character of
the arm 32 permits this action while maintaining
the contact between contacts 33 and 38. The
closing of the contacts 35, 42 closes the thermo-
electric circuit for the electromagnet of the high
fire valve 15, and assuming that the pilot burner
is ignited and heating the hot junction or junc-
tions of the thermoelectric generator 50, the re-
sulting energization of the electromagnet for the
high fire valve 15 actuates this valve fo open po-
sition and maintains the same in open position
as long as the contacts 35, 42 are closed and the
pilot burner is ignited. Fuel then flows through
the branch pipe line 13 to the mixing chamber 20
where it is- mixed with the fuel supplied by the
branch pipe line {2 and with the air for support-
ing combustion, and this combustible mixture
passes to the burner 10 to provide the high fire

as thus far de-

. burner flame at said burner.
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thermopile 59 com- -
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Heating of the room to the temperature at
which the contacts 35, 42 open, causes these con-
tacts to separate, thereby opening the thermo-
electric circuit for the high fire control valve 15
and causing this valve to close. Further heating -
of the room, or a sufficient- rise in temperature
to cause separation of the contact 33 from the
contact 38, opens the thermoelectric circuit for
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the low fire control valve 14, whereupon this valve
closes to shut off the fuel supply to the main
burner through the branch. pipe line 2. .

In order to overcome any possibility of 1gnit10n
failure when the low fire control valve 14 opens
first, I'provide, in conjunction with the apparatus
of the present invention, means for supplying ex-
cess gas to enrich the gas-air mixture upon start-
ing or ignition with the low fire valve 14 opening
first.

This excess gas supply or enriching means for
operation where the low fire valve opens first

comprises. a diaphragm valve indicated in its’

entirety at 70. This valve 10 has a valve body
11 having its inlet chamber 12 connected by a pipe
13 to the branch pipe line {2 ahead of the low fire
adjustment valve 68, and an outlet chamber 14
connected by a pipe 15 to the branch pipe line
3.

Communication between the inlet and outlet
- chambers 12 and 14 is effected through a pas-
sage 16 having at one end a valve seat 17 for
a valve disc member 78. The valve disc member
18 is carried by a stem 19 connected at 80 to a
flexible diaphragm 82. The periphery of the
diaphragm 82 is clamped between the valve

3

pipe for supplying fuel to maintain a relatively
low fire at the main burner, an electroresponsive
low fire control valve in said pipe, a fuel supply
pipe for supplying fuel to maintain a relatively
high fire at the main burner, an electroresponsive
high fire control valve in said last mentioned pipe,
a condition responsive circuit having contact
means for the low fire control valve and contact

- means for the high fire control valve, thermostat

10

means in said condition responsive circuit and

_having a pair of contacts one cooperable with the
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body. part 7! and a hood or cover 83 which may .

be secured in place to the valve body part Ti
by screws or other suitable means. A diaphragm

chamber 83 is provided between the hood or cover

83 and the diaphragm 82.

For the purpose of bleeding the head pressure
gradually from the chamber 85 as the pressure of
the gas ahead of the diaphragm acts on the dia-
phragm, a bleed tube connection 88 is provided
between the chamber 8% and the low pressure pipe
75. A bleed tube adjustment may be provided at
90 for adjusting the action of the valve disc mem-
ber 78 into closed position engaging the valve
seat 11.

As the low fire valve 14 opens—assuming that
the high fire control valve 15 remains closed—gas
flows through the low fire adjustment to the
burner as previously described. Gas is by-passed
at this time from the branch pipe line 12 through
the diaphragm valve to the burner orifice 18 to
provide a full or enriched gas supply on starting
or ignition. As the pressure ahead of the dia-
phragm 82 acts on the diaphragm, the gas in the
head chamber 85 of the valve is bled off through
“the bleed tube 88 to the low pressure side of the
valve, and the valve disc member 18 gradually
closes into engagement with the valve seat 17 to
shut off the by-pass supply of fuel so that the
proportioning of the fuel and air will thereafter

- be such as to give satisfactory results during con-
tinuoug low fire operation of the burner.

It will be understood that the low fire control
valve 4 is preferably of sufficient size to provide
excess gas on the initial opening of the valve 14,
as described. It will also be understocd that the
gas or fuel supply line 11 supplies sufficient gas to
provide an increased amount of fuel to the burner
when the high fire control valve ‘15 is opened.

The embodiment of the invention shown in the
drawing is for illustrative purposes only, and it
is to be expressly understood that said drawing
and the accompanying specification are not to be
construed as a definition of the limits or scope
of the invention, reference being had to the ap-
pended claims for that purpose.

I claim:

1. A burner control apparatus comprising, in
combination, a main burner, a pilot burner in
juxtaposition to said main burner, a fuel supply
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contact means for the low fire control valve and
the other cooperable with the confact means for
the high fire control valve, a thermoelectric gen-
erator responsive to the heat of the pilot burher
and connected into said condition responsive cir-
cuit, a low fire adjustment means in said low fire
fuel supply-pipe, and a fuel supply pipe connected
between said low fire fuel supply pipe and said
high fire fuel supply pipe ahead of said low fire
adjustment means and beyond said high fire valve
for supplying excess fuel to. enrich the fuel-air
mixture for the burner upon starting the burner
with the low fire supply of fuel supplied by said
low fire control valve.

2. A burner control apparatus comprising, in
combination, a main burner, a pilot burner in
Jjuxtaposition to said main burner, a fuel supply
pipe for supplying fuel to maintain a relatively
low fire at the main burner, an electroresponsive
low fire contro]l valve in said pipe, a fuel supply .-
pipe for supplying fuel to maintain a relatively
high fire at the main burner, an electroresponsive
high fire control valve in said last mentioned pipe,
a condition responsive circuit having contact
means for the low fire control valve and contact
means for the high fire control valve, thermostat
means in said condition responsive circuit and
having a pair of contacts one cooperable with the
contact means for the low fire control valve and
the other cooperable with the contact means for,
the high fire control valve, g thermoelectric gen-
erator responsive to the heat of the pilot burner
and connected into said condition responsive cir-
cuit, .a low fire adjustment means in said low fire

Juel supply pipe, a fuel supply pipe connected be-
tween said low fire fuel supply pipe and said high

fire fuel supply pipe ahead of said low fire ad-
justment means and beyond said high fire valve
for supplying excess fuel to enrich the fuel-air
mixture for the burner upon starting the burner
with the low fire supply of fuel supplied by said
low fire control valve, and a valve in said last
mentioned pipe having a valve member which is
open’ when said burner is started with the low
fire fuel supply and operative to closed position
by the pressure of the fuel in said low fire fuel
‘supply pipe.

3. A burner control apparatus comprising, in
combination, a main burner, a pilot burner in
Juxtapositlon to said main burner, a fuel supply
pipe for supplying fuel to maintain a relatively
low fire at the main burner, an electroresponsive
low fire control valve in said pipe, a fuel supply

‘pipe for supplying fuel to maintain a relatively

high fire at the main burner, an elec¢troresponsive

" high fire control valve in said last mentioned
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pipe, a condition responsive circuit having con-
tact means for the low fire control valve and con-
tact means for the high fire control valve, thermo-
stat means in said condition responsive circuit
and having a pair of contacts one cooperable with
the contact means for the low fire control valve
and the other cooperable with the contact means:

for the high ﬂre control valve, a thermoelectric
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generator responsive to the heat of the pilot
pburner and connected into said condition respon-
sive eircuit, a low fire adjustment means in said
low fire fuel supply pipe, & fuel supply pipe con-
nected between said low fire fuel supply pipe and
said high fire fuel supply pipe ahead of said low
fire adjustment means and peyond said high fire
valve for supplying excess fuel to enrich the fuel-
air mixture for the burner upon starting the
purner with the low fire supply of fuel supplied
by said low fire control valve, & valve in said last
mentioned pipe having a valve member which is
open when said burner is started ;with the .low
fire fuel supply and operative to closed position
by the pressure of the fuel in said low fire fuel
supply pipe, said
head pressure chamber,
the head pressure from said
pressure side of the system.

and means for bleeding
chamber to the low

4. A burner control apparatus coxhprising in o

combination, a main burner, a pilot burner in
juxtaposition to said main burner, a fuel supply
pipe for supplying ftiel to maintain a relatively
low fire at the main burner, an electroresponsive
- low fire control valve in said
pipe for supplying fuel fo maintain a relatively
high fire at the main burner, an electrorespon-
sive high fire control valve in said last mentioned
pipe, a condition responsive circuit having con-

‘tact means for the low fire control valve and .

contact means for the high fire control valve,
thermostat means in said condition responsive
- circuit and having a pair of confacts one co-
operable with the contact means for the low fire
control valve and the other cooperable with the
contact means for the high fire control valve, a
thermoelectric generator responsive to the heat
of the pilot burner and connected into said con-
dition responsive circuit, a low fire adjustment
means in said low fire fuel supply pipe, a fuel
supply pipe connected between said low fire fuel
supply pipe and said high fire fuel supply pipre
ahead of said low fire adjustment means and

beyond said high fire valve for supplying excess’

fuel to enrich the fuel-air mixture for the burner
upon starting the burner with the low fire supply
.of fuel supplied by said low fire control valve, &
valve in said last mentioned pipe having a valve

member which is open when said burner is’

started with the low fire fuel supply and opera-
tive to closed position by the pressure of the fuel
in said low fire fuel supply pipe, said last men-
tioned valve having a head pressure chamber,
means for bleeding the head pressure from said
chamber to the low pressure side of the system,
and means for adjusting said bleeding action to
control the closing of said last mentioned valve.

5. A burner control apparatus comprising, in
’ combination, & burner, a fuel pipe for supplying
fuel to. said burner, adjustment means in said
pipe capable of restricting the flow of fuel to
said burner to an amount less than full flow

. !

pipe, & fuel supply .
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last mentioned valve having a

through said pipe, an “on” and “off” valve in
said pipe ahead of said adjustment means, and
means operative only upon starting the burner
for supplying excess fuel to the burner from said
pipe ahead of said adjustment means and beyond
said “on” and “off” valve. :

6. A burner control apparatus comprising, in
combination, & burner, a fuel pipe for supplying
fuel to .said burner, adjustment means in said
pipe capable of restricting the flow of fuel to
said burner to an amount less than full flow
through said pipe, an “on” and “off” valve in
said pipe ahead of said adjustment means, means
operative only upon starting the burner for sup-
plying excess fuel to the burner from said pipe
ahead of said adjustment means and beyond said
«on” and “off” valve, and means independent
of said last means for supplying fuel fo the
purner in conjunction with the supply through
said adjustment means to provide a high fire at
the burner.

7. A burner control apparatus comprising, in
combination, a burner, a fuel pipe for supplying

. fuel to said burner, adjustment means in said

pipe capable of restricting the flow of fuel to said
burner to an amount less than full flow through
said pipe, an “on” and “off” valve in said pipe
ahead of said adjustment means, and means
operative only upon starting the burner for sup-
plying excess fuel to the burner from said pipe
ahead of said adjustment means and beyond said
“on” and “off” valve, said last means being nor-
mally open and operable to-closed position by the
pressure of the fuel in said fuel supply pipe.

8. A burner control apparatus comprising, in
combination, & burner, low fire and high fire
pipes for supplying fuel to said burner, a control
valve in each of sald pipes, condition responsive

. means controlling said valves, and means actu-
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ated by the pressure in said low fire pipe for sup-
plying excess fuel therefrom to said burner inde-
pendently of said high fire control valve.upon

" starting of said burner and shutting off the sup-

ply of excess fuel to said burner after starting
thereof.

9. A burner control apparatus comprising, In
combination, a burner, low fire and high fire -
pipes for supplying fuel to said burner, an “on”
and “off” control valve in each of said pipes,
temperature responsive means effective to open -
said low fire valve and said high fire valve suc-
cessively upon successive drops in temperature
and to close said high fire valve and said low
fire valve successively upon successive increases
in temperature, and means connected to said’
pipes beyond said valves actuated by the pressure
in said low fire pipe for supplying excess fuel
from the latter to sald burner independently of
said high fire control valve upon starting of said
burner and shutting off the supply of excess fuel
to said burner after starting thereof. .

i BENRY F. ALFERY.



