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6:Claims.:
1

This-invention relates to-control: means,.and

meore-particularly -to pilot means. for.-control: of:

gas -burners.-

Broadly, the -invention comprises-a.pilot.de=.

vice-for such-purpeses; having a number of.fea-
tures -of ‘novelty, the features being.employable.
in-various combinations; and the pilot:being em-

ployable in -a variety of novel-circuits made pos-

sible thereby.:

Briefly, the invention-contemplates: the provi-

sion-of -a-starting -pilot as -auxiliary- to: the main
safety, or ‘service pilet heretofore known in the

art; -ignition- of the burner-to-be served; from

either--pilot; electrie -ignitionfor the starting
pilot;- ignition-of-the safety pilot from -the- start-
ing-pilot; and means-thermally- responsive -to
both -pilots for-pilot:control-as well as control of
the burner, as will' appear.-

Direct advantages therefrom;  and -impertant

objects-of the-invention; include: first, protee- o

tion: of-the -ignition- coil- from- prolonged opera-
tion -of -the- pilot ‘which it- immediately serves;
with-consequent inerease -of “coil life and-pos~
sible. faster starting by employment -of more
starting pilot-gas-than-would-otherwise -be per-

missible; and secondly, optional- provision -that

upon-safety pilot-outage; either-all‘fuel-including

pilot fuel is cut off, or the safety-pilot is-auto-

maktically relit’ so-that main burner operation-is
resumed.

A notable resultant-object ‘of- the invention-is

the provision-of-electric :or - automatic -ignition;
with remote- control-if -desired,” together with
complete shutdown -of ‘'pilot:- as. well as -main
burner upon-pilot-outage.

Further objects and advantdges -will ‘be ap=
parent from _the following description-taken-in
connection - with - the: accompanying ; drawings
wherein Figs: ‘1 and 2 are -front -and side eleva=
tions . respectively of 'a .pilot -device .embodying
certain” features of ‘the invention, adapted for
operation. with electric -automatic . ignition;" by
remote control, parts-being broken away toshow
details of construction..

Fig, 3 is-a detail showing -certain-parts ap-
pearing in Fig. 1, and ‘Fig, 4 is a view-of ‘the
same parts- as from the right, Fig. 3;~

Figs. 5-and 6 are views corresponding-to Figs.
1-and -2, but-illustrating-a-modified- pilot device

providing -complete gas shutdown' on: pilot out- -

age, Figs. 7 and 8 being sections thereof as-indi=
cated by lines -1--T1-and. 8-8.of Fig. 6.

Fig.. 9 ds a:schematic. view indicating an:ele=
mentary:manner of use.of the pilot device inan

application: thereof not; involving its electric:dgs -

nition.
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Figs.~10-and 11 are wiring. diagram and.com-.
posite schematic views respectively, together -il-
lustrating .a manner of:-employment.-of .an em-
bodiment- of: the pilot device; including both its.
electric structure - as: iliustrated.in: Figs,. 1 .to.4
and its additional feafures as illustrated.in.Figs.:
5108, and in:particular the-valve structure.of.
theclatter figures, to provide () full automatic.
main-burner. opgration, .including pilet lighting,
responsive to-remote. thermostatic control,. (b):
complete automatic shut down.of: all gas to. both
pilot-and :main- burner:-upen-pilot- outage,. and-
(¢) . automatic  re-establishment.. of. operation;
upon-pilet outage during.call-for heat.by. the re~
mote. control.

Fig. 12:is a.composite schematic view-illustrat-
ing another:manner of employment: of the same
pilot. embodiment -indicated; in: Figs.- 10:-and: 11.
and providing .initial:establishment: of -the pllot
flame . manually: by, push button: control ..which
may be remote from:both the thermostatic con~
trolier :and: the pilot itself;: and-automatic.:shut
down:of all: gagiuponpilet- outage;

In:the :drawings: the same reference:-charac-
ters:are applied:to. the same or equivalent. parts.

With-reference new: to-the-drawings and first
to: Figs. 1 to:4 thereof:

| is an:elongated ba,se .member-, generally .of
channel section with its web member -4 -somes
what . tapering. A thermally: responsive - unit
generaily. _indica;tedr;atglll; is-disposed within-the
hellow:.of the: base means: |, the thermally-re-
sponsive unit: being :of elongated form:and.dis~
posed: .generally -within:the::hollow-of the..base
means, with one end secured.to one:of the flange
members: 2 of the base.means.at. the: smaller-end
of the base, its: other end: being.adapted to have
thermally responsive«stroke between the:flange
2:and the opposite: flange:8-0f the-base adiacent
the. other end thereof;:crosswise:of the: base:weh
member &

More ; partzcular,lyr the .thermally_,-responsi.ve
unit is. itself: generally: of-channel: form;- with-a,
pair.of spaced leg:members: | I and: 12 intercon-
nected: by spaced:weh means:i2dat one-edgeof
the unit, following: the teachings of, Patent No.
2,455,306, issued . Novemheér: 30, :1948; to- Frank R
Higley, the leg.member: { { being the “cold’> mems
ber: of ‘the pair-and that which:is secured:to.the
web member -2 -of-.the-base; and the . othervleg
member:-beingthe: “hot”’ leg: member of the:pair
as . will appear.:
~A:switch ,blockf.a'ssembly..~1nclud1ng.;a-,_blogk,5'20
of-insulating material is;mounted.at the.larger
end of the.base means.{ as by, bolts at. 21, to.ex~
tend:between the ﬂange members 2 and. 3 of the
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base | adjacent the moving end of the thermally
responsive unit {9, as a closure for that portion
of the hollow of the base. The flange members
2 and 3 as shown Figs. 1 and 3, may be partially
cut away adjacent the switch block, and a cover
22 provided to complete the enclosure.

The switch block 26 carries a pair of station-
ary contactors at 23 and 24, having associated
binding posts 25 and 28 to which they are re-
spectively connected by the straps indicated in
Fig. 2, and another pair of binding posts 27 and
28. The contactors 23 and 24 have contact faces
at the inner face of the block, and are locafed
in spaced relation transversely of the base
means |. A moving contactor 13, having flex-
jble connection 14 with the binding post 28, is
earried by the corresponding end of the unié id
for thermally responsive movement between its
cooperative stationary contactors 23 and 24, to
effectively connect either binding post 25 or 2§
with the binding post 28.

More particularly for the purpose, the contac-
tor 13 is mounted in an insulator i§ which in
turn is carried by a loop 1§ in a wire spring mem-
ber having an offset portion i7 between the leg
members 11 and 12 of the thermally responsive
unit 19, a straight portion {8 exfending along
the unit, to an offset base portion {8 extending
through and slightly beyond an opening in the
member i2a of the unit, as indicated in full lines
Fig. 3 and broken lines Fig. 4. The leg members
{1 and 12 of the latter, adjacent the ofiset 17 in
the wire, are brought together as indicated in
Fig. 4, to just clear the wire; the arrangement
Being such that the assembly of the wire in the
thermally responsive unit is made simply by in-
serting the wire end through the hole in the unit,
after which, in the complete assembly, the spring
arm portion I8 bears at its upper extremity,
Figs. 1, 3, and 4, against the back of the web
member {2¢ of the thermally responsive unit, to
in turn bear the moving contactor 13 against its
cooperative fixed contactor 23 or 24; the leg
members i1 and {2 of the thermally responsive
unit meanwhile locating the moving contactor
strokewise of the unit while permitting sprung
motion of the contactor to establish and main-
tain ¢ontact.

" Por actuating the thermally responsive unit
by heating of its leg i2, pilot burner means in-
cluding a pilot stem 36 are provided. This pilot
burner as here illustrated extends from a fitting
31, being secured therein by a screw 32 passing
through a bracket 33 welded to the near flange 3
of the base |, the burner having further support
from a bracket 34 also secured to the same flange
member 3. The fitting 31 may be provided with
a central restricted gas orifice, indicated in Fig.
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2, and the side-air inlet indicated in Figs. 1 and .

2 so as to produce a gas-air mixfure within the
pilot burner 38, when gas is admitted from the
line to which the fitting has connection in service.

The pilot burner 80 is generally closed at its
far extremity but there has porting generally in-
dicated at 35, including a port portion 35s di-
rected toward the hot leg 12 for energization of
the thermally responsive unit, a port portion 3%b
adapted to be directed toward the burner to be
served, and a slot 35¢ interconnecting the port
portions 35¢ and 35b as a third port portion, so
that in effect all three port portions act as a
single porting 35, with coincident operation.
The upper portion of the near flange member 3
of the base | is cut away as appears in Fig. 2,
adjacent the end of the pilot burner stem 39, so

60
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as not to interfere with operation of its porting.

For ignition for the pilot burner 30, a coil 48
may be located between the pilot burner stems
30 and 36, mounted in a ceramic coil block 41,
carried by the bracket 34 with insulated leads 42
and 43 leading from its opposite ends through
the block 4i to the binding posts 25 and 27, the
flange 2 of the base | being cut away to clear the
leads as indicated in Fig. 2. Cooperative with
the ignition coil 408 is a porting 3%d in the pilot
burner 30, and preferably a shield 44 is arranged
to protect the coil and assist in ignition by de-
flecting discharge from the port 35d. The ar-
rangement is such that the porting at 35d is ef-
fectively a fourth part of the porting at 33q,
350, and 35¢, so that the entire porting will have
substantially simultaneous ignition from the coil
40, when the latier is energized and fuel is sup-
plied to the pilot burner 30.

From what has thus far been described, the
arrangement of parts may be seen to provide
that in “cold” or “off” position, which is that
illustrated, contact is made between movable
contactor (3 and stationary contactor 23; and
when ignition is had at the pilot burner 30, as
by energization of the coil 40, the leg i2 of the
thermally responsive unit 10, receiving heat by
way of the port portion 35a, will expand and
cause the thermally responsive element to move
to the right, Fig. 2, carrying the contactor i3 off
the contactor 23 and onto the contactor 24,
igniting energization of the coil 40 being had by
way of binding post 28, fexible connection {4,
movable contactor 13, fixed contactor 23, bind-
ing post 25, lead 42, to the coil 40, and return
through lead 43 to binding post 21. When the
moving contactor has been shiffed to “hot” or
“on™ position, the contactor {3 being off the con-
tactor 22, the coil is automatically de-energized
and a connection is established from binding post
28, by way of flexible connection 14, movable
contactor 13, stationary contactor 24, and to
binding post 26.

In short, the switch means illustrated and de-
scribed constitutes a single pole, double throw
switch arranged for actuation by the thermally
responsive unit {6,

It will be apparent therefore that the pilot
device, as thus far disclosed, is employable to
serve a main burner, as a safety pilot with either
manual or automatic electric ignition under re-
mote control, as is well known in the art.

Examples of such employment widely known
in the gas heating industry are fully disclosed in
the following patents: 2,176,647, October 17,
1939, Thomson, “Fuel Igniting Device for
Burners”; 2,192,632, March 5, 1940, Beam, “Burn~
er Control System”; 2,231,986, February 18, 1941,
Beam, “Ignition System for Burners”; 2,275,278,
March 3, 1942, Beam, “Automatic Lighter.”

According to this invention, a second pilot
burner stem 86 is disposed alongside and mounted
similarly to the pilot burner stem 38.

As will be appreciated by one familiar with the
art, such second pilot burner 36 might, with suit-
able porting, be employed either as a simple flare
or escapement pilot, or in the absence of the
above described electric ignition, as a constant
pilot as hereinafter appears in connection with
Fig. 9.

However, according to this invention the pilot
burner 38 may be arranged to have its ignition
from the pilot burner 30, be effective on the
thermally responsive unit {8, and in igniting re-
lation o the main burner to be served.
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To such purpose;-as-illustrated-in Figs:1'and 2,
the pilot burner 36-is ported -to- include a-port -
portion 38Ga -to receive-ignition from - the -pilot-
burner 8§, a port-portion-36b -adapted to be in

igniting relation to ‘a main burner to be served;- 5

and a slot portion-2§c -interconnecting -the por=-
tions 86a and-38b, so that all‘three port portions:
of the pitot burner stem 3§ act-as a single porting;.
with coincident operation: As will be more fully-
described hereinafter in-connection with-Fig. 7,
ignition between the two pilet burners 3§:and 36+
is here indicated-as had by way of- the port-por--
tion- 85¢ of the -starting pilot burner 3% and the:
port portion 36a of the running pilot burner 36
these two pori pertions ‘both being directed-to--
ward ‘the-same portion of the thermally :respon-

sive -unit 18 to be effective thereon.

By-this relation between:-the two pilot ‘burners
30-and-36,-it' will ‘he apparent that the burner 30-
may serve the burner 3§, the burner 30 having .
electric ignition and-serving-merely as a-starting
pilot,- and the burner -36-serving as: g -running-
safety pilet; so-that uponignition of the:run-
ning pilot by the starting pilot, operation-of the.
starting -pilot- may terminate and its -ignition-
coil thus-saved from.exposure to heat and.com--
bustion progucts-during the running period. -

As already - suggested above; .the pilot device
may be employed without -electrie. ighition, with:
the pilot burner 38 serving as a safety pilot, re-.
ceiving its.ignition from the pilot burner 36-and-
being-eifective on the.thermally responsive. unit
18, and the pilot burner 38 serving.as a constant.
pilot; for ignition of the main burner to.be served
and of the safety pilot: burner 38, and preferably
without. being effective -upon the -thermally. .re-
sponsive unit; the two pilot burners. being suit-
ably ported for such. purpose, as well understood:
in the_art. Such. arrangement is.indicated in
Fig. 9 wherein A is the main burner to be served,
58 is its solenoid valve; in: circuit with the con=
tactor 24 (described in connection with:Pig. 2
and there illustrated), §1 is a manual.valve con=.
trolling gas supply to both pilot stems, and 52 is
a-magnetically. or -otherwise electrically motor=-
ized valve, in the gas line .from.the valve 5i. to.
the safety pilot stem. 38, and in circuit. with: a:
room- thermostat.-

In this application -of the pilot, “on” operation:-
of.the main burner: A will be as follows;-assumsx..
ing. the valve B! .open; the pilot .burner 88.in
operation as a .constant vilot-and the safety pilot
valve 82 closed.. Energization of-the valve 52, as
responsive to room thermostat call for heat, ad-:
mits gas to the safety pilot.39, which. is, promptly,
ignited from the constant pilot 26 serving as -its
lighting pilot.. This heats the thermally respon-
sive unit 10 to make contact at 24 and cpen:the
main-gas valve &8 to admit gas to the burner A,.
which is promptly ignited from -either or both
pilot stems.

Upon outage of the safety pilot. 39, either ac-
cidentally or by de-energization. of the -room
thermostat circuit ta close the valve 52, the main
burner will be promptly shut.down by breaking of
its solenoid circuit at the contactor 24.

With reference now.to Figs. 5 to 8 of the draw-
ings, an important modification or second form
of the pilot device itself is illustrated. The -as-
sembly of the base I, thermally responsive unit
10,-and switch parts 28 is retained as illustrated
and described in-connection-with Figs, 1 to. 4.
However, a different pair of pilot burner.stems:is:
substituted. for those previously:disclosed, and a:
valve issadded-:for; control of:ione -of::the.pilot
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burner:stems responsive to thie:thermally respon=.
sive-unit;-as'will appear;~ The ignition:coil might
be retained-in the assembly-of Figs..5 to 8 'gen=.
erally as before, but for clarity is omitted from:
these figures of the drawings.: :
In this-modification two pilot burner stems 60
and 66 are mounted in the bracket 33.generally:
as before, except-that a block -3 i ¢; having through
openings as indicated in' Fig. 6, is:employed.in:
blace of the fittings 31 of the preceding form; .
Further in this-meodification the:pilot burner:
§0 is to serve as a running safety pilot, and the:
burner €6 as a starting or lighting pilot therefor,
each preferably in igniting relation to the burner-

-to be served, and ‘each pilot-effectively in igniting -

relation with the other. Moreover; the thermally:
responsive unit {0-is actuable responsive to either
or'both pilots, and may serve to-effect such:-ignits-
ing relation therebetween.

For these purposes, the -safety pilot-burner-60
is provided ‘with porting as illustrated in Pigs:<b;’
6, and 7, generally indicated at §1and including-
& port-portion-6la - directed toward the hot ‘lég:
12 ‘of the thermally responsive unit 18, an op~
positely -directed port portion- §1b adjacent the
upper -extremity of the stem, to be in-igniting re--
lation to the burner to be served, and g slot por=-
tion 6ic interconnecting the port portions: §la
and 61b; so that all three portions of the porting-

-will aet coincidently as a-single port.- The starte

ing pilet burner 68 -is -provided “with generally
similar porting 61, inclidirg -a port portion-61a-
at the -sameelevation -as the port -portion- §ig
of the safty pilot, and -directed to- the hot leg:
12 of the thermally responsive unit-as a-target
common to both pilots; the porting also: includ<
ing a port portion §7b adapted to serve the same-
burner served by the port -portion -61b of ‘the-
pilet Burner 63, and a slot portion 8T¢-inter-
connecting-the portions 67a and 61b for-coinci~
dent operation thereof.

The arrangement is such that-the unit 18 will
be responsive to flame from -either ‘the port- 8T
of ‘the starting pilot ‘or the port portion—6ta-
of the safety pilot, and ignition at the ‘porting
6! may be ‘had from the porting 87 ‘because of
impingement from both, at the same location -on
face of the hot leg 12.

Valve means are provided for-control of ‘the
safety pilot €9, such means including a ‘body-70:
The valve body 76 is mounted on the assembly:
by the screw. 21, which also serves in ‘securement;
of ‘the switch-block 20, and by the screw T{ -in
thebracket 33;

The valve body 70 carries spuds’ 72 and: 12¢-
slightly spaced from the ‘pilot ‘burner -stems 1
and- 68 respectively, with orifices directed there-
along -so that -air-injection and ‘mixing will ‘be .
accomplished on gas discharge:  Opposite the
spuds the valve body is provided with threaded
inlets 73 and 13e to receive fittings for gas supply
tubing. For-the starting pilot burner 6§ the valve
body is provided ‘with & through -passage fromy
inlet 78 to spud 7% as indicated in-Fig. 5.

For-the spud 124 of the-safety pilot-burner 66:
however;- automatic thermally -responsive valve
means -are-provided, effective -between -ity inlet
T3a andspud 12¢.” )

Details’ of the valve itself-are immaterial ‘here
but ‘appear-in- Fig: 8, the valve including-an
orifice at 74 surrounded by an annular recess 75,
a-diaphragm 78 secured by tiie annular- retainer
17, and-a-ball*18 adapted to bear the diaphragm-
1§ against the-annular-seat- between- the -orifice
14-and+space~T9 -to-close -the valve; or--permit
raising of -flie-disphragm from-its:seat to “permits
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flow between the orifice 74 and the annular space
15. Suitable passageways, as indicated in broken
lines in Figs. 5 and 6, are provided in the valve
body 170, leading to the safety pilot 68 from its
inlet 12¢, by way of the port T4 and annular
space 15 to its spud T2¢, subject to control of
the ball 78.

For control of the valve, a bell-crank lever gen-
erally indicated at 813 is provided, pivotally
mounted at 80 and having an arm 81 carrying an
adjustment screw 82 engageable with the ball 18
to yieldably maintain the valve in closed position.
The bell-crank has another arm 83 alongside the
body 70, which latter is recessed to receive a
spring 84 to yieldably urge the ball-crank toward
valve closing position.

It will be apparent that the valve may be
opened manually by depression of the bell-crank
lever arm 83. :

Means are provided, however, for automatic
control of the valve responsive to the thermally
responsive unit 18, For such purpose the lever
arm 81 is provided with an extension having a
cam part 8ia, engageable by the unit {3 to move
the bell-crank lever in valve cpening direction,
as the unit 10 moves to “on” position responsive
to pilot flame. The extension has its extremity
81b disposed to bear against the thermally re-
sponsive unit when the latter has attained “on”
position, without exerting a force thereagainst
tending to move the unit in the direction of its
stroking. Thus with reference to Fig. 8, wherein
the thermally responsive unit {8 is shown in “off”
position, in moving to the right fo “on” posi-
tion, when energized by heating of its leg 12, the
unit will first engage the cam part 8ig of the
arm but will ride from the cam part onto the
straightened part 81b before completion of its
“on” stroke. In other words, the cam part 8i¢
serves in opening the valve and the part 8id
serves thereafter in holding the valve open.

While not specifically illustrated in Figs. 5 to 8,
it will be apparent that if desired the electric
ignition parts disclosed in connection with Figs. 1
to 4 may be applied to the modification of Figs. 5
to 8, with provision of an igniting port coopera~-
tive with the ignition coil 49, in the starting
pilot burner §6, similar to the port 35d in the
burner 30, Figs. 1 and 2. For such purpose, of
course, the parts actuated by the thermally re-
sponsive unit 0 are so proportioned and ar-
ranged that during the “on” stroke of the unif,
the safety pilot valve will be opened by engage-
ment of the cam part 8ia to admit gas to the
safety pilot, before the contactor 18 is moved off
the face of the contactor 23.
 As indicated in Fig. 12 such arrangement per-
mits electric starting ignition under push buiton
control, with complete automatic shutdown upon
pilot outage, together with “on” and “oft” main
burner operation responsive to a remote room
thermostat. In Fig. 12, as indicated, the switch
part of the combined push bution valve and
switch 98 is in the circuit of the ignition coil 48
subject to the binding post 25 of the switch con-
tactor 23, the transformer 9{ constituting the
source of electricity. 'The room thermostat 82
is in circuit with the binding post 28 of the con-
tactor 24, which circuit also includes the main
burner valve 58 as well as the transformer $§i.

Operation in this arrangement of Fig. 12 will
be as follows: To start, depression of the push
button at 99 admits gas to the starting pilot 66
and coincidently energizes the ignition coil 40
to ignite the gas. Operation of the starting pilot
gnergizes the thermally responsive unit 10 to ad-
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mit gas to the safety or running pilot 60 through
opening of its automatic valve and shifts the
contactor 13 to de-energize the ignition coil and
establish the main burner valve circuit which
includes the room thermostat. The push button
may then be released, operation of the safety
pilot having been established. Thereafter the
safety pilot 60 serves also as a constant pilot,
leaving the main burner operation subject to the
room thermostat 92 for its “on” and “off” oper-
ation, and igniting the main burner when gas is
admitted thereto. Upon outage of the safefy
pilot 60, however, through the action of the ther-
mally responsive unit, its own gas is cut off and
the main burner valve circuit is broken.

As indicated in Figs. 10 and 11, full remote
control, including automatic pilot ignition and
reignition, with complete gas shutdown upon
pilot outage may be had with the second form of
the device.

In this arrangement the motor means of an
electrically motorized pilot valve 838 is placed in
the circuit of the room thermostat 92, the latter
being in the circuit of the binding post 28 of the
thermally responsive switch means, the trans-
former 81a having a double opposed output, with
one secondary in the circuit of the pilot valve
93 and binding post 25, and having the other
secondary which is in 100% out of phase re-
lationship with the first, in circuit with the main
burner gas valve 39 and ignition coil 40, the room
thermostat 92 being in both circuits, all as shown
in Figs. 10 and 11.

In this arrangement “on” operation will be as
follows: Commencing with call for heat by the
room thermostat 92, the motor means of pilot
valve 83 is energized to admit gas to the starting
pilot 68, and coincidently the ignition coil 48 is
energized, each circuit being served by its part
of the transformer 8ia, the room thermostat 92
being in its common branch of both circuits.

Operation of the starting pilot 66 energizes the
thermally responsive unit to admit gas to the
safety pilot 60 by opening of its automatic valve,
and throws the thermally responsive switch to
de-energize the ignition coil and also de-energize
the pilot valve 93, thus shutting down the start-
ing pilet. Throwing of the switch places the
main burner valve 50 in circuit for energization
and de-energization responsive to the room
thermostat 92, with main burner ignition from
the safety pilot 69 acting as a constant pilot.

Upon outage of the safety pilot 80, the room
thermostat 92 is relieved of confrol of the main
burner valve 58, and put in confrol of the pilot
valve 93. If the room thermostat is not calling
for heat at the time, all gas is shut off pending
such call. If and when the room thermostat
calls for heat, the lighting cycle described above
is repeated. Thus if pilot outage occurs while
the room thermostat is calling for heat, auto-
matic relight of both pilot and burner follows.

It is to be noted that in any of the above de-
scribed applications wherein a lighting pilot is
itself electrically ignited to serve another pilot,
either constant, safety, or otherwise relatively a
running pilot, the lighting pilot is energized only
for a very short period. This permits use during
such period of a relatively unlimited amount of
pilot gas, resulting in quick ignition from the
coil; whereas in the prior art, in order to save
the coil from flame impingement after ignition,
it has been necessary to employ only a minimum
of gas in the pilot burner served by the coil.

. Moreover, where ignition of fthe safety pilot
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-by.the lighting.pilot is.had by way of jets.coin-
«cidently. impinged. on. the. thermal element, the
- action of the thermal element is greatly acceler-
--ated, with corresponding -rapid response of the

~main.burner. to the control, since heating of the .

~thermal. element commences. immediately upon

gnition . of .the.lighting pilot, and is increased
-by-the cumulative €ffect of the running or safety

.-pilot. . Such improved rapidity. of. action further

-.-saves the ignition. coil by minimizing its period of
energization.

-Also it is notable that where a starting pilot
is employed as described for ignition of a run-
ning pilot, both pilots are in igniting relation
to the main burner served and controlled by the
pilot deviee, to insure burner ignition coincident

~with supbly of burner: gas. “Thus.in practice,
both running pilot and main . burner: may have
simultaneous gas supply and simultaneous igni-
tion from the ‘starting pilot.

Likewise, where the :described thermally  re-

:gponsive pilot valve. is employed for: automatic
shutdown of the running pilot upon pilot cutage,
:its mechanical actuation by the thermal unit 18

~makes its. operation independent of failure of
~electrical cirenits normally under pilot control.

!Invconeclusion, it will ‘be -observed that the
-completerpilet  device itself includes essentially

+as a’structural unit, the novel combination of a

~switch and a.pilot. gas valve, both actuated by

-.a’ single thermally respeonsive unit, and two pilot

< burners,-to one of which the pilot valve controls
~the gas supply, and for the other of which elec-
tric :ignition is. provided in-a circuit including
the switeh, the pilot burners being related with
‘each. other by porting providing ignition between

“‘them ‘and at least one of them being ported for
energizing  relation:-to the thermally responsive
“unit.

The invention also embraces g number of novel
-and:improved control circuits: made possible by
‘the novelty of the combination of the pilot deviee.

The pilot: device is equally employable in nu-

“‘merous-known circuits not requiring all of the
elements- of its complete combination, which ele-
ments, therefore, may be selectively omitted from
the device; the only changes therein, in addition
to such omissions, comprising of porting of the
pilot burner or burners suitable to the manner of

service of the device in the intended control :

circuit, such porting being of elementary nature
within the purview of anyone having ordinary
skill in the art.

What is claimed is:

1. In o gas control device of the class de-
scribed: thermally responsive means having a
face portion adapted to receive actuating heat,
starting pilot burner means and safety pilot
burner means disposed adjacent said thermally
responsive means and each ported to be effective
at the same location on said face portion when
operating, whereby said starting pilot burner
means is in igniting relation to said safety pilot
burner means by way of said location on said face
portion, electric ignition means for said starting
pilot burner means, said starting pilot burner
means being also ported to have ignition serv-
ice by said ignition means, the porting of said
safety pilot means being arranged so that its
flame avoids said ignition means, means admit-
ting gas to said starting pilot burner means and
coincidently energizing said ignition means by
supply of current thereto, safety pilot supply
valve means operatively associated with said
safety pilot burner means and arranged to be

.10

actuated by said thermally responsive means,

“means for-discontinuing operation of said-start-
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dng pilot burner means following ignition of said
safety pilot burnher means, and means for de-
energizing -~ said -ignition means  responsive ~to
heating of said face portion.

"2. In"a gas control device -of-the class de-
scribed: “thermally responsive means having g
face portion adapted to receive actuating heat,
starting pilot “burner means and-safety pilot

burner means disposed adjacent said*thermally

Tesponsive ‘means. and each ported to-be éffec-
tive at the same location on said face :portion
when “operating, ~whereby said starting ~pilot
burner means is'in igniting relation to said satety

pilot burner means-by way of-said location on

sald face portion, electric jignition means for said
starting pilot burner means, said starting pilot
burner means being also ported to have-ignition
service by said ignition means, the porting of
said safety pilot-means being arranged- so that
its flame avoids ;said ignition means, means ad-
mitting gas to said starting pilot:burner means
and coincidently energizing said ignition:means
by supply of current thereto, safety pilot supply
valve means ~“operatively associated ~with - said
safety pilot. burner means and -arranged-to-be
actuated by. said- thermally - responsive means,
and. means actuable by said thermally respon-
‘sive means for discontinuing operation of said
starting pilot burner means-and -deenergizing
said ignition means upon operation of said safety
pilot. burner means.

3. Meang for the purpose described, compris-
ing safety pilot means adapted tobe disposed

-in igniting relation to a burner to-be controlled,

starting pilot. means in igniting relation to-said
safety pilot means,. electric ignition -means for
said starting pilot means, thermally responsive
means arranged to be heated by -operation-of
either of said pilot means, safety- pilot supbly
valve means operatively associated with'+said

-safety pilot means and arranged %o be responsive

to said thermally responsive means,- starting

‘pilot. supply valve means operatively :associat-
-ed ‘with. said starting pilot means; means for-co-

incidently opening said “stdrting -pilot “supply
valve means and energizing said ignition means,
and means responsive to said thermally re-
sponsive means to close said starting pilot sup-
ply valve means and de-energize said ignition
means upon operation of said safety pilot means.

4, Means for the purpose described, compris-
ing safety pilot means adapted to be disposed in
igniting relation to a burner to be controlled,
starting pilot means in igniting relation to said
safety pilot means, electric ignition means for
said starting pilot means, thermally responsive
means arranged to be heated by operation of
either of said pilot means, safety pilot supply
valve means operatively associated with said
safety pilot means and arranged to be respon-
sive to said thermally responsive means, start-
ing pilot supply valve means operatively asso-
ciated with said starting pilot means, circuit
means to energize said ignition means and man-
ual means associated therewith to open said
starting pilot supply valve means, and switch
means in said circuit means responsive to said
thermally responsive means to de-energize said
ignition means and close said starting pilot sup-
ply valve means upon operation of said safety
pilot means.

5. Means for the purrose described, compris-~
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ing safety pilot means adapted to be disposed in
igniting relation to a burner to be controlled,
starting pilot means in igniting relation to said
safety pilot means, electric ignition means for
gaid starting pilot means, thermally responsive
means arranged to be heated by operation of
either of said pilot means, safety pilob supply
valve means operatively associated with said
safety pilot means and arranged to bhe respon-
sive 10 said thermally responsive means, start-
ing pilot supply valve means operatively asso-
cisted with said starting pilot means, manual
means to permit energization of circuit means
to coincidently energize said ignifion means
and open said starting pilot supply valve means,
and switch means in said circuit means respon-
sive to said thermally responsive means to de-
energize sald ignition means and close said
starting pilot supply valve means upon oper-
ation of said safety pilot means.

6. Means for the purpose described, compris-
ing: safety pilot means adapted te be disposed
in igniting relation to a main burner to be con-
trolled, starting pilot means in igniting relation
to said safety pilot means, electric ignition means
for said starting pilot means, thermally respon-
sive means arranged to be heated by operation
of either of said pilot means, safety pilot sup-
ply valve means operatively associated with said
safety pilot means and arranged to be respon-
sive to said thermally responsive means, electri-
cally responsive starting pilot supply wvalve
means operatively associated with said starting
pilot means, electrically responsive main burner
supply valve means operatively associated with
gaid main burner, room thermostat means,
transformer means having a pair of secondary
portions, double throw switch means responsive
to said thermally responsive means, and cireuit
means including means interconnecting said
switch means, by way of said room thermostat
means, to both said transformer secondary por-
tions to provide a starting circuit ineluding said
starting pilot supply valve means, one second-
ary portion of said transformer means, and one
side of said switch means, an ignition cireuit in-
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cluding said ignition means, the other second-
ary portion of said transformer means, and the
same gide of said switch means, and a running
circuit including said main burner supply valve
means, said other secondary portion of said
transformer means, and the other side of said
switch means, said switch means being arranged
tp provide thermally responsive selective ener-
gization of either said starting and ignition cir-
cuits coincidently, or said main bhurner supply
valve circuit.

JOSEPH A. CERNY.

NOEL B. GREEN.
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