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FLUID FUEL COMBUSTION APPARATUS
AND CONTROL THEREFOR

leham L. Rlehl Marcy, N. Y. .assignor to Umon
Fork & Hoe Company, ‘Columbus, Ohio, a cor-
poration of Ohio
Application October 5, 1945, Serial No, 620,514

9 Claims. (CL 158—117.1)

1 2. P .
This invention relates to combustion apparatus v1ded w1th a removable bottom or plate 2, secured
and- is- particularly useful for such apparatis to the chamber as by screws 3, which furmshes
when' supplied with-fluid fuel. means. of access by which the burner 4 may be
Anobject of the invention is to provide an i~ _ inserted or removed from the combustion cham-
proved: combustion” apparatus which will insure & ber.
efficient combustion of fuel. A conduit 5 leads.-from the combustmn chamber
Another object is to provide an improved com- to a.means for.reducing the pressure within.the.-
bustion apparatus which will be composed of few’ combustion . chamber . and . withdrawing: .gases:
and simple parts. .therefrom, shown as a blower or pump 6 driven
Ancther object is to provide ah improved com- 10" by an electric. motor 1. .
bustion-apparatus which:may be easily and eco~ -Gas or .other combustlble ﬂu1d s supphed'
nomically manufactured. through a conduit.or pipe.8 to a.control appa-
Another object is to providé an improved com- ratus which regulates its passage to the burner 4..
bustion apparatus which will control combustion = The gas in conduit 8 is delivered at a pressure
accurately in accordance with heat requirements: 15" somewhat above atmospheric, and. its flow. isre-
Angther object is to provide an improved com=- stricted by the control:apparatus, so that: when:
bustion apparatus which will be extremeély safe. this: fuel, mixed.together with .air, reaches :the
Another object is-to provide an improved com- ports.or slots. at. the .top.of burner. 4,. it will be
bustion apparatus which will be fully automatic’ , drawn through these ports by.the vacuum exist-.
in-its operation. 20 ing in the.combustion.chamber. at a rate which.
Another object is to provide an improved com- will maintain combustion sufficient to-take care
bustion apparatus which will effect its control of _the heat requirements to be met by the appa-
through a single valve. ratus.. ...
Other objects will hereinafter appear. . Connected to the end of condu1t 8 ls a T ﬁttmgl'
The invention will be better undérstood from 28 8, one branch of which is connected by a.short
the descrlptlon of two practical embodiménts piece of pipe or nipple 18 to a.valve body Il.. ... ..:
thereof, illustrated in the accompanying draw- This valve body is.in.general in the shape of
ings, in which: the conventional globe.valve, having..a seat 12
Flgure 1 is'a somewhat fragmentary sect1ona1' engageable by valve 13 and havmg upwardly: and
view of a control apparatus designed for the 30 downwardly. extending threaded bosses 14 and
handling: 0of gaseous fuel and for burning this- 15 for parts.of the control. . :
fuel under sub-atmospheric pressures, electrical The outlet of the valve hody is connected by a .
circuits being shown diagrammatically; and parts short, nipple {8 to an: orifice valve.body:i1,
of the apparatus broken away;- general snmlar to -the. conventional angle valve
Figure 2 is a diagrammatic representation ‘of 35 Th1s angle valve body has a valve i8:carried by:
certain parts of the apparatus of Figure 1 show- threaded shank (] threaded through a. cap:20,
ing their control circuits; the c.ap.bemg threaded to the branch of the body. .
Figure 3 is a wiring diagram similar to Flgure 2 oppos1te to. that connected to:the nipple. ls ;and:
but showing control circuits as they may be ar< orov1ded Wlth a lock nut 21, so that valve 18 may
ranged when a plurality of units are used togsther: 40 be, adJusted toward or, from the end of .nipple 16,
connected to a single sourcé of sub-atmospheric by, means “of its threaded shank and. may be;-
pressure or for one or more units arranged for~ clamped in any adjusted position by the lock
combustion above atmospheric pressure;. . . . nut. -
F1gure 4 is a view similar to Figure 1 showing " The outlet branch of valve body ll is connected.
a modified form of apparatus arranged for buin- 456 by a nipple 22 t6 a generally T- llke fitting 23, the.
ing fuel at pressures above atmospheric; - lateéral branch of which is conmeéted to a8 piece.
Figure 5'is a fragmentary elevationsl view of a“' of pipe 24 carrying at its end a valve or stop-
modified form of thermostat mechanism similar” cock 2§, by which’ air may be admitted and its
to that shown in Figures 1 and 4; . adm1ss1on regulated ) .
Figure 6 is a transverse sectionial view taken'ori"50  The remaining branch of ﬁttmg 23 is connected
the line VI—VI of Figure 5; and : by’ means of ‘a tube 26 to the bottom of the
IT'1gure 7 is a view similar to Figure 6 of a st111 ' burner 4 ‘
further modification -of the thermostatic ‘device.” From'T 9, a street elbow 27 connects w1th a
Referring first to Figures 1 and 2, a ‘sealed comi< " electrwally controlled valve’ 28 "and frcm )

o
(53

hustion chamber -is shown ‘at "I, this being pro- valve & tube 29 extends to the outer sleeve 38 011'
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3 _
5 pilot burner, thus bypassing fuel around valve
£3.

In the interior of this burner is secured a
cylindrical ceramic holder 31, substantially con-
centric with sleeve 36, which carries a coil of re-
sistance wire 232, theé sleeve and holder being

spaced apart throughout their peripheries and

the wire being so positionied that a film of gas
may pass up through the annular space between
the sleeve 80 and central holder 3lI,
through ports into spacer 3ia at the upper end
of the pilot in a tubular sheet where it may easily
be ignited by the incandescence of coil 32,

The spacer 3la may be a series of lugs on the
exterior of holder 21,
from, as a ring of corrugated sheet metal.

Depending from the valve 13 is a stem 33 which

extends through a somewhat larger perforation

in the boss {8 into the space within a casing se-
cured fto this boss, the casing consisting of an
upper part or top 34 and a lower part or bottom

35, these parts being secured together by means:

of bolts 35 extending through their marginal
flanges and clamping between these flanges a
diaphragm 37.

The central portion of the diaphragm is rein-
forced by a dished-plate 38 to which is secured
the depending end 33 of valve stem 33, the end
projecting through the plate and diaphragm.
The end 39 also extends through an opening in
the casing boticm 35 and engages an arm 41 of
a switch 42 carried within a housing 43 which
is secured by screws 44 to the bottom casing sec-
tion. .

The upward movement of the valve stem 33
which permits the closing of switch 42 before
valve {3 opens, is permitted by the clearance pro-
vided by the slidable telescopic arrangement of
the upper end of valve stem 33 and its reception
in the recess of the depending hub of valve 13.

Thus, it will be seen that the space between the
diaphragm 37 and upper housing section 34 is
subjected to the reduced pressure which exists
in the discharge side of the valve body 1f and
that the bottom of the diaphragm is exposed to
atmospheric pressure entering through the per-
foration around valve stem end 38.

Conseguently, a differential pressure tending
to move the diaphragm up exists only when a sub-~
atmospheric pressure is present in the combus-
tion chamber, from which it is transmitted to
the discharge side of valve 13.

- Above valve 13 and directly in alignment there-

with is a disc or plunger 45 carried by rod 46,

the disc being pressed toward the valve by a
spring 41, and capable of being retracted there-
from by an electric motor 48 contained within a
housing 49, threaded on boss 14 of valve body 11.

"The tension of spring 47 must, of course, be
sufficient to overcome the valve-opening force of
diaphragm 37, and- the motor 48 must have
enough power to retract the plunger 45 against

the pressure of the spring, so that the plunger 45°
constitutes closing and holding means which is

capable of both closing and holding closed the
valve 13.

Extending out of the combustion chamber
through plate 2 and adjacent the igniter is a
thermostatic device consisting of a tube 50, hav-
ing its top flattened as indicated at 51, and to the
top is attached rigidly a depending arm or bar 52.

The sides of the tube are perforated as indi-
cated at 53, to impede the conduction of heat

through the tube. The tube may be of any ex-:

issuing.

or may be separate there-.
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pansible material, and stainless steel is found
to be very satisfactory for this part.

The bottom of the tube is threaded into the top
of a housing 54 secured to plate 2, and the hous-
ing carries’two switches 55 and 58 which may be
adjusted toward and from the depending arm or
lever 52 by means of set screws 57.

The upper perforated part of tube 50 is, of
course, in very close proximity to the flame of the
pilot burner which emanates from the top of
tube 38, so that the side of the tube 58 closest
adjacent this flame will, while the flame is burn-
ing, be heated to a higher temperature than the
side remote therefrom, and the differential ex-
pansion of the two-sides of the tube cause it when
heated to bend slightly to the right as seen in
Figure 1, moving the lower end of lever arm 52 to

" the left, and thus opening switch 5% and closing

switch 56. The motion of the tube top is magni-
fied by lever 52 which is substantially longer
than the tube, as shown..

In the absence of flame from either the pilot
or main burner, tube 50 again resumes its verticai
position, opening switch 55 and closing switeh 585.

Current is supplied. to motor 7 by conductors
58 and 59, the current coming from power lines
868 and 61, the former of which is connected di-
rectly to line 59 and the latter of which is con-
nected through an electro-magnetlcally con- -
trolled switch 62 to conductor §8.

Arranged in parallel with switch 82 is the pri~-
mary 83 of a transformer, the secondary 84 of
which is connected by conductor 65 to the coil
86 which actuates switch 82, this coil being con-
nected in turn by conductor 68 to a room thermo-
stat 68, the opposite side of which is connected
to secondary 64.

Thus, it will be seen that whenever heat is re-
quired, the contacts of thermostat 63 close, com-~
pleting the circuit through secondary &4 and coil
66, closing the circuit to motor 7, while as soon
as the temperature has risen sufficiently to open
the contacts of thermostat 8, switch 82 is opened.-
discontinuing the supply of current to motor 7.

Figure 2 shows .the circuits controlling the
supply of fuel, these circuits being supplied by
current from the main power line through a plug
89 and conductors 78 which convey this current
to the primary. 7{ of another transformer.

From the transformer secondary 72 extend
conductors 73 and 74. In conductor 78 is inter-
posed switch 42, and this conductor terminates at
the switches §5 and £6. Connected to conductor
78 and to conductor 74 between switch 42 and

“switches 55 and 86 is the coil of valve 28, while

valve motor 48 is connected between conductor
13 to switch 58.

Conductor 73 terminates at the ignition ecoil
32, from which a conductor 75 extends to
switch 55.

The operation of the device described is as
follows:

Until there is.a demand for heat, thermostat
68 remains open and the motor 7 cannot operate.
In this condition, there is atmospheric pressure
in the combustion chamber and above diaphragm
31, so that the diaphragm remains in its lower-
most position (as shown in Figure 1), holding
switeh 42 open and preventing any current from
passing through the circuits of Figure 2.

Of course, the valve {3 is closed upen its seat
12, and the spring 47 presses the disc 4% tightly
down upon it to hold it there. Consequently, no
gas can pass through the main line to the burner. -

-Similarly, valve 28 is closed, as no current is



supphed to its coil anq no gas can enter through
the bipe 23 to the pllot burner 30.

"As"soon, however, as the’ tempelature drops to.
permit the confacts of thermostat 68 to_ close,
switch 62 is closed and motor 1, dr1v1ng biower 6,
reduces “the pressure within the combustmn
chamber and, consequently, exhausts the space
down through the burner, through condu1t mem-
bers 23, 22, 16 and 1il, to the space w1th1n
housing 34 above dlaphragm 31.

This reduction in bressure above the dia-
phragm permits the atmospherlc air pressing.
upon its lower surface to raise the d1aphragm
slightly until the end of valve stem 33 contacts
valve 13, Wh1ch allows sw1tch 42 to close

Current now may travel through the coil of
switch 28 and switch 42, causing the valve at 28
to open and admit a p110t supply of gas to the
tube 30.

At this stage, thermostat tube 59 is cool, hence
switch 55 is closed and- sw1tch 56. is open,

Current, therefore, cannot pass through motor
48, but does pass through 1gn1t10n coil .32, con-
ductor 75, switch 55, back to conductor 74, caus-
ing the ignition coil to become 1ncandescent and
to ignite the gas which emerges from tube 38.

The pilot flame, heating thermostat tube 58,
causes this to bend to the right, swinging the
lower end of arm 52 to the left and thus opening
switch 55 and closing switch 56.

The opening of the former switch breaks the
circuit through the ignition coil, while the clos-
ing of the latter completes the circuit through
motor 48 which immediately retracts the stem

46 and disc 45 from valve 13, permitting this valve.
to function freely as the diaphragm 37 rises with.

the increase of suction above.it.
Thus, gas is admitted. not only. to the.pilot

burner, but to the main burner, which latter flow.

is ignited by the flame of the. pilot. burner, and
valve 13 is controlled by the.suction as long as
these conditions obtain.

As soon, however, as. the need feor heat.has
been met, the contacts of. thermostat 68.open,
and motor 7T.is_stopped. Immediately the pres-

sure within the combustion.chamber rises and is.
transmitted.to .the upper side .of diaphragm 37,

causing it to drop.and.to open switch 42; break-
ing the circuits through valve 28.and.motor 48,

and _thus closing. both. the. p1lot valve 28.and the .5

main valve 13.
As.soon as_ the flame within the combustion
chamber has burned out, thermostat 50 moves to

the left, again: closing .switch. 55.. and . opening -
switch. 58, so that the parts are ready.to.function..

through their cycle again upon the .next.actua=
tion of .thermostat 68.

It will be noted that no gas may be admitted
through- valve (3 or 28 unless the proper opera-
tlon of the suction fan, has commenced, and that
no gas may pass valve I3 unless a. flame exists .

5,

of .course, dependent upon the time Hecessary. to:
exhaust gases from. the. space. above . diaphragm:
31 and 50 may. be. determlned by the amount, of:
space Whlch is left in the opening: through the.
boss 15 and around shank 38. If it:1s:desized to.

" insure the valve operating slowly, without abrupt
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at the pilot burner. Gas may be admitted to.the ..
pilot burner only when a_proper vacuum, ex1sts .

and simultaneously Wlth the supply of current
to ‘the ignition coil.

‘The'valve 1§ being controlled by the diaphragm
37 whlch is actuated’ by the. _Ppressure, differential

5

conduit beyond the valve acts as a regulator of
flow or pressure in that portlon of the: condu1t 70 omission of switch 42.
between it and the orifice valveé. 18, 50 that it 1s
1n effect a combmed pressure regulator and mam

and” Vacuum make it also a. vacuum safety val

“The speed Wlth wh1ch the valve functions is, .

jar, it is only necessary. to. restrict the opening.
about the stem 33, it only being. necessary that.
there be sufficient space for gas to be drawn.along-.
side the stem.

In Figure 3 is shown, a modification of-the.cir-.
cuit of Figure 2, the only change being the inser-.
tion of theroom thermostat 168 in theline:{13 im-.
mediately adjacent the secondary 12 of the trans-.
former.

This circuit is intended for use where a. num-
ber.of units such as. shown in. Figure 1 are. con--
nected to. a common blower: which:is .operated:
contmuously

Tn these circumstances, when the need for heat:
arises, thermostat 168 closes and completes. the
circuits through the pilot control valve 28;:the:
motor 48 and the ignition. coil: 32 directly, in~
stead of through creating the suction. The.
switch 42:prevents any undesired supply of-gas,
should the common. blower be out. of. operation;,
but otherwise the cycle. of operation is precisely:
the same as that above described..

In Pigure 4 is- shown an arrangement of the:
control of Figure 1 which has, been: adapted: to:
systems which are not operated below  atmos=
pheric pressure.

The only structural changes in the.apparatus:
are that the casing bottom has beenreplaced:with:
a casing bottom 135 which, instead. of :carry-
ing a switch 42, has.. a depending: central:
boss 144 carrying a spring 142 bearing directly:
on the lower diaphragm plate, from.:which:pres=.
sure is transmitted to the head 49 at.the lower::
end of the stem 33, and the.switch 42 has_been:.
omitted. The gas pressure on the Upper.sur-.
face of diaphragm 37 acts. against the atmos-.
pheric pressure on the lower side of this. dia-
phragm, plus the pressure of spring 142, which,
of course, is adjusted.so that any excessive gas
pressure will overcome the force of the spring.
and permit the valve to close. The pressure-in.
the conduit beyond valve 13 is somewhat above-
atmospherie, as it must be sufficient to cause suffi-.
cient fuel to flow past the restricted portion of,
the conduit, as in the case of the first described.:
embodiment. Beyond this. section the veloeity-
of the gas, as well as the draft created by the-
stack, are sufficient to draw in adequate air to:
support combustion.

The diaphragm 37, in this embodiment, serves:
to econtrol the opening of valve 13 from, 1ts seat:
12 according to the pressure which ex1sts in con-.
duit Section 16, and. the opera‘rmg pressure may. -
be varied by adjustment of the spring {42, so that -
it will be apparent that diaphragm valve i3 acts:
as a pressure regulator, while admission of .gas .
to the main burner is controlled by motor. -48. .
limiting the possible opening motion of valve 13
in accordance with the supply of current to the.
‘motor, which current in turn is .controlled by
roonmy thermostat 168.

The control circuit, in this instance, is precise- -
ly the same as that shown in Figure 3, with the

It will be seen that the main valve i 1s maintained -
closed unless a flame exists to ignite the.fuel,.
and that the electric ignition. is .controlled. as ..
above described.

In Figure 5, a modification of the .thermes
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static device of the preceding figures is shown,
in which the tubular element has been provided
with . two elongated diametrically spaced slots
instead of the series of perforations 53 of the pre-
ceding figures.

. In this form, the tubular element is shown at
250, it having a-closed upper end 251, and iwo
~d1agrammatlcally disposed elongated a.x1a.11y ex-
tending slots 253.

The central lever 252 is clamped w1th1n the
closed end 251, as in the first figure, but extends
at its lower end into a fitting 254 in the form of a
conventional pipe T, where it is connected to a
rod 255 extending -laterally through the side
branch of the T and through a fitting 256, to
which is clamped a diaphragm 257 by means of
a ring 258, which seals the space about the rod
255. The end of the rod engages a switch 2568,
corresponding to switch 55 of the preceding fig-
ures.

The lower branch of the T is conveniently
closed by a plug 280.

In Figure 7 the slots 353, are shown as pene-
trating nearly but not quite through the tubular
element 358. The thin remaining portions of
the wall where defined by these slots or slot-like
grooves are so small that heat is not readily con-
ducted through them, and the action is precisely
the same as that of the preceding modifications,
excepting that with this form of the device, the
interior of the tubular element is sealed from the
sub-atmospheric pressure of the combustion
chamber, and the diaphragm 37 or other sealing
means may, therefore, be eliminated.

While I have described the illustrated embodi-
ments of my invention in some particularity, cb-
viously many other embodiments, variations,
and modifications will readily occur to those
skilled in this art, and I do nof, therefore, limit
myself to the precise details shown and de-
seribed herein, but claim as my invention all
embodiments, modifications and variations com-
ing within the scope of the appended claims.

I claim:

1. In a combustion apparatus including a com- |

bustion chamber, power operated exhausting
means connected therewith, a burner in said
chamber and fuel conducting means connected
therewith, a valve interposed in said fuel con-
ducting 'means, pressure responsive operating
means operatively associated with said valve
controlled by the difference in pressure between
that existing at the burner and that of the at-
mosphere and capable of opening and closing
the same, closing and holding means operatively
associated with said valve, resilient means urg-
ing said closing and holding means into valve
closing position, electrical retracting means cap-
able of moving said closing and holding means
from valve closing position, and control means
for said closing and retracting means controlled
by the presence or absence of a flame at said
burner. -

2. In a combustion apparatus including a com-
bustion chamber, power operated exhausting
means connected therewith, a burner in said
chamber and fuel conducting means connected
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therewith, a valve interposed in said fuel con- .

ducting means, pressure responsive operating
means operatively associated with said valve con-
trolled by the difference in pressure between that
existing at the burner and that of the atmos-
phere and capable of opening and closing the
same, closing and holding means operatively as-
gociated with said valve, resilient means urging

(£

8 .

said closing and holding means into valve clos-
ing position, electrical retracting means capable
of moving said closing and holding means from
valve closing position, and control means for said
closing and retracting means controlled by the
presence or absence of a flame at said burner,
said pressure regponsive means having limited
movement independent of said valve, and a con-
trol actuated by said pressure responsive means
during said limited movement preventing release
of said valve holding means until the pressure
responsive means has completed its limited move-
ment. -

3. In a combustion apparatus including a com-
bustion chamber, power opsrated exhausting
means connected therewith, a burner in said
chamber and fuel-conducting means connected
therewith, a valve interposed in said fuel con-
ducting means, pressure responsive operating
means operatively associated with said valve and
responsive to pressure changes in the fuel con-
ducting means between the valve and the burner,
closing and holding means associated with said
valve, including resilient means capable of closing
the valve against the pressure responsive operat-
ing means and electrical means capakle of moving
said closing and holding means to position per-
mitting the valve to open and controlled by the
presence or absence of flame at said burner, said
pressure responsive means having limited move-
ment independent of said vaive, and a control ac-
tuated by said pressure responsive means dur-
ing said limifed movement preventing release of
said valve holding means until the pressure re-
sponsive means has completed its limited move-
ment, branch conduit means from the fuel con-
dueting means on the side of the valve remote
from the burner to a pilot burner adjacent said
first mentioned burner, and a control valve in
said branch conduit means controlled by the pres-
sure responsive means durmg its independent
movement.

4, In a combustion apparatus comprlsmg a
combustion chamber, a main burner therein, a
source of fluid fuel under pressure, a conduit
connecting said source of fuel with said burner,
a branch conduit from said first mentioned con-
duit, a pilot burner connected to said branch
conduit and adjacent said main burner in said
combustion chamber, a source of suction con-
nected to said combustion chamber, a valve in
sald main conduit between the branch conduit
and the main burner, a pressure responsive ele-
ment operatively associated with said valve and
having limited movement with respect thereto
when the valve is seated, a valve contacting ele-
ment arranged to engage the valve and urge the-
same- toward its seat, g spring operatively assc--
ciated with said valve contacting element and:
capable of pressing the valve against its seat:
and overcoming the pressure of the pressure re--
sponsive device, electro-magnetic retracting:
means connected to said valve contacting ele-
ment and capable of retracting it against the
pressure of the spring, and control means for
said retracting element controlled in accord-
ance with the presence or absence of flame at
either burner.

5. In a combustion controlling apparatus a
valve comprising a body having a seat, a valve
having a head movable into and out of engage~
ment with said seat, pressure responsive means
operatively associated with said valve and ca-
pable of moving it from its seat, a plunger in
alignment with said valve, a compression spring
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urging the plunger against the valve, and elec-
tro-magnetic means arranged to retract the
plunger against the pressure of the spring.

6. In a combustion controlling apparatus a
valve comprising a body having a seat, a valve
having a head movable into and out of engage-
ment with said seat, a diaphragm operatively
associated with said valve and capable of mov-
ing it from its seat, a plunger in alignment with
said valve, a compression spring urging the
plunger against the valve, and electro-magnetic
means arranged to retract the plunger against
the pressure of the spring.

7. In a combustion controlling apparatus a
valve comprising a body having a seat, a valve
having a head movable into and out of engage-
ment with said seat, a diaphragm operatively
associated with said valve and capable of moving
it from its seat, a plunger in alignment with said
valve, a compression spring urging the plunger
against the valve, and electro-magnetic means
arranged to retract the plunger against the
pressure of the spring, the diaphragm being
movable after the valve is seated; and means
limiting the movement of said diaphragm.

8. In a combustion apparatus comprising a
combustion chamber, a source of fluid fuel un-
der pressure, a conduit from said source of fuel
to said combustion chamber and terminating in
a main burner, a branch conduit from said first
mentioned conduit to said combustion cham-
ber and terminating in a pilot burner, a valve in
said conduit between the branch conduit and
the main burner, pressure responsive means ca-
pable of opening said valve operatively asso-
ciated therewith and having a limited movement
independent of said valve, resilient valve holding
means operatively associated with said valve and
controlled by electrically operated retracting
means, an electrically operated control valve
in the branch conduit, a thermostat adjacent
both burners, a2 switch operated by said ther-
mostat, a second switch operated by the move-
ment of the pressure responsive means inde-
pendent of the valve, a control circuit including
a source of power, the pressure operated switch
and the branch conduit valve and a circuit in
parallel with said branch conduit valve includ-
ing the thermostatically actuated switch and the
valve holder retracting means, a second switch
actuated by the thermostat alternately with the
first mentioned switch and an electrical igniter
in circuit with said second thermostatically actu-
ated switch,
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9. In a combustion apparatus comprising &
combustion chamber, a source of fluid fuel un-
der pressure, a conduit from said source of fuel
to said combustion chamber and terminating in
a main burner, a branch conduit from said first
mentioned conduit to said combustion chamber
and terminating in a pilot burner, a valve in
said conduit between the branch conduit and
the main burner, pressure responsive means ca-
pable of opening said valve operatively asso-
ciated therewith and having a limited movement
independent of said valve, resilient valve hold-
ing means operatively associated with said valve
and controlled by electrically operated retract-
ing means, an electrically operated control valve
in the branch conduit, a thermostat adjacent
both burners, a switch operated by said thermo-
stat, a second switch operated by the move-
ment of the pressure responsive means inde-
pendent of the valve, a control circuit including
a source of power, the pressure operated switch
and the branch conduit valve and a circuit in
parallel with said branch conduit valve includ-
ing the thermostatically actuated switch and
the valve holder retracting means, a second
switch actuated by the thermostat alternately
with the first mentioned switch.

W. L. RIEHL.
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