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CONTROL SYSTEM FOR OVENS
Eerbert Stanley Beach and Rebert L. Morris, Kankakee,
T, assignors, by mesne assignments, to Gee. D. Roper
Corporatior, Kankakee, Iil, 2 corporation of Delaware
Filed Sept. 5, 1962, Sex. No. 221,569
7 Claims, (CL 126—39)

This. invention relates generally to ovens and is more
particularly concerned with a control system for igniting
the broiler burner in a single cavity gas oven.

Customarily, for normal baking in a gas oven it is
desirable to have the burner at the bottom of the oven
chamber or cavity in order to achieve even distribution
of heat by the circulating convection currents. Where it
is desirable to use the same oven cavity for broiling pur-
poses it is necessary to have a separafe burner at the top
of the cavity. In the past, where this has been done, it
has been necessary to control the broiler manually and to
light it with a match. This is due to the fact that the
products of combustion of the lower oven burner will
ordinarily extinguish the pilot flame in the upper portion
of the broiler, and thus allow pilot gas to accumulate in
the oven cavity and create an unsafe condition.

Accordingly, the primary aim of the present invention
is to provide a control system for a single cavity gas oven
which will automatically light a pilot for igniting the
flame on a broiler burner in the top of the cavity when
operation of the broiler is selected. It is a more particular
object to provide such a control system which precludes
the flow of gas to the broiler burner until after a flame
has been established adjacent the broiler burner to insure
that no gas accumulates in the cavity before the ‘burner
lights.

1t is another object to provide a control system for a
single cavity oven in which the supply of gas to the broiler
pilot fiame is turned off automatically when the oven
burner is selected. It is a related object to provide such
a system in which only a single control is required to select
either oven or broiler operation and to establish or ex-
_tinguish the broiler pilot flame according to whether or
not.-the broiler burner is selected.

Another object is to provide a control system: of the
above type which is safe and dependable in operation and

which will automatically turn off the pilot igniter if, after

a predetermined period, no flame has been established
adjacent the broiler burner. A further object is to pro-
vide a ‘broiler pilot which includes a runner tube so that
the pilot igniter may be located away from the intense
heat of the broiler burner.

It is also an object to provide a control system as
characterized above which is inexpensive to manufacture
and which is easy to maintain and service after it has been
installed within the oven chamber. Other objects and
advantages of the invention will become apparent upod
reading the following detailed description and upon ref-
erence to the drawings in which:

FIGURE 1is a diagram showing an oven cavity in cross
section including a broiler and control arrangement con-
structed in accordance with the present invention;

FIG. 2 is a schematic diagram of 4 gas distribution sys-
tem. and electrical control circuit of the present invention.

While the invention will be described in connection
with a preferred embodiment, it will be understood that
we do not intend to limit the invention to that embodi-
ment; on the contrary, we intend to cover all alternatives,
modifications and equivalents as may be included within
the spirit and scope of the invention as defined by the ap-
pended claims.

Turning now to the drawings, FIGURE 1 diagrammati-
cally illustrates an oven' cavity to which the present in-
vention has been applied. ‘The insulated housing indicated
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at 16 is provided with the usual shelf supports 11 for
mounting shelves (not shown). For ordinary baking a
regular oven burner 12 cccupies a position at the bottom
of the cavity with gas-air mix being supplied through 2
tube 13.. The oven burner is ignited by a standing pilot
14 which controls a flame switch 15,

At the top of the oven cavity a broiler burner 16 is
provided which receives gas-air mix through a tube 17.
This burner may, for example, be of the type covered in
the co-pending application Ser. No. 214,655, filed August
3, 1962, now abandoned, to which reference is made. This

" type of burner is distingnished by a downwardly angled
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pattern of flames 18 well suited for broiling purposes.
Arranged directly above the burner 16 is a draft plate
19, with the products of combustion being vented through
a vent 28.

To supply gas to the burners 12 and 16, the oven is
provided with a gas manifold 22. A main gas supply
line 23 having a shut-off valve 24 feeds an over burner
supply line 26 and-a broiler burner supply line 27 which
are respectively connected to the burner tubes 13, i7.
For controlling the passage of gas to the burners, the
supply lines 26, 27 are respectively provided with solenoid-
operated valves 28 and 23.

For regulating the operation of the solenoid valves 28,
29 and thus to control the gas supplied to either of the
burners 12, 16 and the operating temperature in the oven,
an electrical control circuit is provided. A program cook-

“ing clock 30 is connected to a “hot” wire 31 of an elec-

trical outlet (not shown). The cooking clock 3¢ includes
the usual timing motor and control knobs and is also
provided with two output terminals 32 and 33 connected
respsctively to a high temperature thermostat 34 and a low
temperature thermostat 35 which are connected to a con-
trol lead 48. The control lead 40 has branch lines 41 and
42 connected respectively to the two sclenoid valves 28,
29.

Selection of either the oven burner 12 or the broiler
burner 15 is made by a selector switch 45 which includes
an operating knob 4§ preferably located on the control
panel of the oven. The switch 45 has a switch blade 47
connected to the common terminal 50 of an electrical
outlet. Fixed contacts 48 and 49 are connected to the
bake solenoid and broiler solenoid so that one of these
two solenoids may be selected for operation.

In order to light the oven burner 12, the pilot burner
14 has a continuous or standing flame provided fuel by
a pilot supply line 51 connected to the manifold 22
through a filter 52. It will be understood that when gas
is admitted to the oven burner 12, the flame from the
oven pilot 14 will ignite the burner. To insure that no gas
escapes from the oven burner 12 when there is no flame
on the pilot 14, the oven flame switch 15 has a sensing
element 54 disposed to detect the presence of a flame on
the oven pilot. The flame switch 15 has normally open
contacts 55 and 56 which close when the sensing element
54 detects a fiame, the contacts thereby completing 2
circuit through wires 57 and 58 forming part of the cir-
cuit for actuating the oven solenoid 28. Therefore, if
there is not pilot flame, the oven burner 12 will not oper-
ate and gas from the oven burner will not accumulate in
the oven.

In accordance with the present inventicn, a control

_system is provided for automatically supplying gas to, and

igniting, a broiler pilot associated with the broiler burner
located at the top of the oven cavity when “broiler”
operation is selected at the selector switch and for turn-
ing off the flow of gas to the pilot when “baking” opera-
tion is selected. Accordingly, a broiler pilot control valve
59 is placed in a supply line 69 for selectively communi-
cating gas from the manifold 22 through the filter 52
to a broiler pilot 61. In the preferred embodiment, the
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valve: 59 is coupled to the same operated knob 46 wh1ch .

controls the .selector switch:45 so that gas is delivered

to the broiler p1lot only-when the switch :45 is turned to:-

broil” ‘to .energize the: broiler solenoid valve 29. ‘More-
-over,. an electrical. igniter jor “glow-coil” 62 is‘arranged
to be energized-by-the selector switch 45 :to ‘ignite: the

broiler- pilot .61 which is coupled. to a runner:tube 63

3 194 227

il automfttrcally de -energize’ the 1gn1t1n° coil- 62, three :
+ minutes-after it-has been energized and accordingly will =

>+ the -control knob' 46.is turned to- “baké” closmg switch - -
‘blade /47 ‘against - contact 48 which ‘energizes: the’ ‘oven':

disposed adjacent the broiler burner 6. - The runner tubg .
63 has’a plurality of gas ports 64 along which the flame:.

from -the pilot. burner 61 is successively propagated- fo:

. carry. the flame to-the-broiler burner 16.
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It ‘will be appreciated :that the broiler pilot-61 does --

not have a continuous. flame ‘such as. the standing flame

of -the. oven prlot 14 ‘because ‘ the. flame -on ‘the broiler

‘pilot located ‘in. the ‘top of the oven cavity' would be ex-

‘tinguished: by the -products  of combustion -each time:the

oven-burner 12 is operated.  Therefore, the broiler pilot = 7
61:1s supphed with .gas:and 1gn1ted each time thé broiler-: -
burner 16 s used and shut off when the oven buirner 1”

s selected so- that:gas escaping. from"the. pilot does-not
accumulate .in the oven and-cause an unsafe condition.
Pursuant to another feature of the invention,a broiler
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‘flame switch ‘65 having a_sensing element 66 is disposed !

to detect a flame at the ‘end of the runner tube 63 adjacent.
the broiler-burner 16 so that no. gas:is -admitted to the;

25

broiler: burper-until. its ignition is insured. The broiler:

“flame switch. 65, similar to the:oven flame switch 15, in-

“cludes normally opsn contacts 67 and 68 which close when :

the sensing element 66 detects a flame. : 'The contacts 67,
68 complete -a circuit -through wires 69 'and 7¢ for-ener-
.gizing the -broiler solenoid valve 29,
Jbroiler- flame " switch 65 :is provided: withia contact. 71

normally closed with contact 67 for energizing - the ig=:

niting: coil- 62.
For ener°1z1ng the igniting coﬂ 62, a transformer 75
- ‘having a primary winding 76 and-a secondary winding 77

is coupled with. the primary-in -series to"the ‘“hot” input:

“line ‘31-0f the-oven and the flame switch contact 71 by

‘wires 78'and 79, respectively. - The transformer.secondary :

77 is:connected directly to the igniting coil 62. - Since thé

flame- switch- contacts 67,71 are nermally closed when:
there. is no flame on the runner tube 63, turning the selec--
tor-knob 46. to “broil”’ completes: a circuit through the..
-transformer primary 76 and energizes the secondary cirs
cujtito the igniting coil 62 As mentioned above, move-

ment of the knob 46 to “broil” also- opens the. broiler

T €Il 30
In - addition,: the =
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pilot supply valve 59.to allow: gas to flow to. the: broiler -

. pilot -61 where the pilot-gas: is ignited by the coil 62. =

-In the preferred embodiment, the elongated runner tubé:-

+ €3 .which carries the flame from the broiler pilot 61 to
“the; burner 16 allows: the igniting .coil ‘€2 to-be positioned

' away: from-thé intense heat 'of the broiler flame 18. ~In".
‘addition, the.sensing element 66-is positioned: so that:it-

“noid valve 2

‘succession, since’ even if ‘the. prlot flame £0
. -be’re-ignited.-as soon”as: the' sensmg element ‘detects no.:
How-"
"ever, when the control knob 46 is turned‘away from the:: -

greatly prolong the life of the igniting coil.’
Operation’ of: the: oven :control Systen: may now be -de-
scribed: as follows. :-If the oven is to be used for baking; :

-solenoid - valve 28 provuied that ‘there ds-a flame inithe . -

oven pnot ‘B4.: Gas.now-flows to’the:oven bummer 12’ g
vehere. it is;ignited by the pilot fame, - At this time, the.
flow of gas through:the solenoid: valve is: regulated by

the program -cooking -clock :30- and ‘the first ‘and -second - :
temperature: thermostats ‘34, 35 -untik ‘the ‘solencid -valve- .
28 is:automatically or manx.ally shut-off at'thé-end of the
~baking-period.  During the -baking period- it will ‘be .ob-
vious that the heat:provided by the pilot:14 and:the burner - -

12 on the sensing element 54 will keep-the flame-switch :
contacts: 55, 56 closed. It will: also-be ‘apparent that if .-

:there is no:pilot flame when: the: control knob: 46, is-turnied =

to. “bake” the contacts 55, 55 will be open and the sole-_ .
8 will ‘not be energized. : o .
When ‘it is'desired to use the oven’ for:b;orhn‘,,lthe con.

trol ‘knob: 46 s turned ‘to. “broil” ‘which-enérgizes ‘the . =
transformer prlmary 76:in a. circuit including thé 'selector

switch:blade 47, contact 49-and normally closed contacts .

67, 71 of the broiler flame’ switch 65.: At thesame time, -«
the broiler pilot ‘supply: valve.59:isiopened o admit- gas i
tor the broiler pilot 61 where it'is ignited by the igniting - -
coil §2 energized by. the transformer 'secondary: 77, “A .

portion of gas-flowing to-the piloi ‘61 passes. through the

" ‘tunner tube 63 and the pilot flame “runs’ along the ‘open-
“ings 64 toward. the broiler burrier. 16." When- 4. flame 'is..

detected atthe end of: -thé runner fibe- 63 by the: ‘sensing -

element - 66; “contacts |67, 71 are “opened fo’ de-energize :
the transformer ’75 and-ignitig. coil 2. and contacts 67, -~
68 are. -closed torenergize -the solenoid: 29, Gas'is. now:: -

admitted: to: the broiler: burner 16 and-ignited by the =

flame at the end: of the runner tube 63 and ‘the ‘solenoid * E
valve ‘29 is: controlled by th\, clock 36 and thermostats .
"34,:35. - N

Orie. or ‘more brorlmg sequences may: _be mltlated in:
-out, it will

flame; on‘the. runner tube 63 or broﬂer burner 16.:

“broil” position both: the' solenoid. valve 29 and: the pilot -

control -valve ‘§9. are-: closed thereby msurrnc that 1 no: gas:f '

- escapes-into the top. of the :oven cayity.:

50

does ‘not ‘actuate the broiler- flame .switch 65 ‘until the

- pilot flame has been propagated at the end:of the runper

‘tube 63 adjacent the broiler:burner 16 where ignition of

55

‘the broiler flame is insured. Thus, if for some reason: no .
flame is established at the end of the runner tube 63;:the
contacts. 67, 68 will:not: close to energize the:broiler sole-, .

noid-valve 29 and gas ‘will not reach the. bioiler, burner
*16 to create. an-unsafe -condition.

To prevent the igniting ‘coil 62 from- burning out, if. .

: “the: pilot 61 does not light or-if the: flame switch 65 does

‘not detect'a flame on the runner tube- 63, a safety shut-’
off switch ‘85 is. connected in series-with the tramsforiier”
In the preferred-embodiment; the
- safety switch 85:is an integral warp switch having a bi-
- metal switch blade 86 adjacent -a -heating element 87

primary winding. 76,

60,

65

contained ‘within :the transformer75. The heating ele- ©

-ment. 87 {s preferably timed so that if-warps-the switch

70

‘blade 86 to open the:transformer primary. circuit a .pre- -

determined interval after the igniting coil 62 is energized.
_In.the.present case the safety switch is timed for-a three-
minute interval.. Thus, if the transformer 75 .remains
energrzed by the ﬂaunt= swrtch §5, “the sat’ety swrtch 85

- As a.builtsin safety feature; if the pilot ﬂame does notis—

‘reach the end’ ‘of ‘the runner-tube €3, contacts 67, 71 will -
‘not open”and: contacts 67; 68 will not close. =
-:solenoid . valve 29.-will not. open; -and’ after. :a. pre-deter-:

mined :interval the; warp-switch’ 85 will open:due- to the. -
heatmg of the element 87 and'the blade 86 and break the:

-circuit.to the transformer primary 76 ‘thereby-de-energiz- i
‘ing the transformer secondary.77 and: ‘igniting icoil 62, .

After the cause of the fajlure of a flams to. reach .the end

-of the runner-tube 63 has béen ‘determined;” the warp. -

switch ‘85 may be manuarly re-set-and operation Tesumed:

It will ‘now ‘be: appreciated ‘that: the - present: invention - : '
.- provides.a .control system for automatically 1gn1t1ng both -

an oven:burner:- 12 .and ‘abroiler-burner 1§ in a s1nOIe

_cav1t_{ gas oven..'-Not. only :does thisirediice’ thé: size’ and: s - "
" cost -of conventional stove-oven: combrnatlons ‘buti it also. .
- greatly: facilitates ‘the use: of single cavity gas ‘ovens-in’ .0~
" -built<in “installations;

safe and dependable and; inthe. event: that some d1fﬁcult jf_; g

-In addition;: the ‘control system s’

should raise, it -may be easily s vrced
_We claim ds our- invention:

1 Ina smgle cavity :gas oven the combmatron com-, TR

. prising, a gas: mamfold an;.oven’ burner- IOCuled at the-
~bottom of: the: cavits ¥ ax.d a broilé
’top -of the: cavrty, ‘means; 1nclud1ng first and “second soler

burr\er locded at:the.

75 noid Valves for reoalatrng the supply or oasrfrom the— s

Thus; the .+
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manifold to the respective burners, a pilot supply line
coupled to said manifold, a broiler pilot communicating
with said supply line, said broiler pilot located adjacent
said broiler burner and having an electrical igniting means
therefor, first circuit means for said igniting means, se-
lector means having a plurality of operative positions for
independently energizing said solenoid valves, other cir-
cnit means coupling the selector means in separate series
circuits with the respective solenoid valves, said selector
means being so constructed and arranged that when it is
in one position the first solencid valve for said oven burner
is activated and so that when it is in another position said
circuit means for said igniting means is activated, a pilot
gas valve interposed in said pilot supply line between the
manifold and the broiler pilot and coupled to the selector
means for operation therewith so that the flow of gas
to said broiler pilot is precluded when said selector is in
said one position and so that the flow of gas to said broiler
pilot is permitted when said selector is in said other posi-
tion.

2. The combination defined in claim 1 including switch-
ing medns interposed between said first circuit means
and said other circuit means for said second solenoid
valve for said broiler burner, said switching means oper-
able upon actuation thereof for energizing said second
solenoid valve and for deenergizing said igniting means
after a flame is established on said broiler pilot.

3. The combination defined in claim 2 including means
including a standing pilot burner coupled to said manifold
for igniting said oven bumer when said selector means
is in said one position, said pilot gas valve for said broiler
pilot being turned off when said selector means is in said
one position to thereby prevent the extinction of said
broiler pilot by the products of combustion of said oven
burner incident to operation of said oven burner.

4. The combination defined in claim 1 including ther-
mostat means connected in series with said oven and
broil solenoids for selectively modulating the flow of gas
therethrough in accordance with the temperature in said
cavity and the temperature selected at said thermostat.

5. The combination defined in claim 1 including a
transformer, said igniting means coupled in series with
the secondary of said transformer, a limit switch con-
nected in series with the primary of said transformer, said
limit switch being timed to open a pre-determined inter-
val after said igniting means is energized.

6. In a single cavity oven, the combination comprising,
a gas manifold, an oven burner located at the bottom of
the cavity and a broiler burner located at the top of the
cavity, means including oven and broiler solenoid valves
for regulating the supply of gas from the manifold to the
respective burners, a pilot supply line coupled to said
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manifold, a broiler pilot communicating with said supply
line, said broiler pilot located adjacent said broiler burper
and having an electrical igniting means therefor, first cir-
cuit means for said igniting meaps, selector means for
independently activating the oven solenoid and broiler
solenoid and having “bake” and “broil” positions, other
circuit means coupling the selector means in separate
series circuits with the respective solenoid valves, said
selector means being so constructed and arranged that
when it is in the “bake” position the oven solenoid is acti-
vated and so that when it is in the “broil” position, the
circuit means for said igniting means is activated, a flame
detector switch associated with said pilot and operable
to shift between first and second positions upon being
heated by a flame on the pilot, a pilot gas valve in said
pilot supply line and coupled to the selector means for
operation therewith to allow the flow of gas from the
manifold to the pilot when said selector means is in the
“broil” position, said flame detector switch closing said
circuit for said igniting means when in said first posi-
tion, and closing said other circuit means for said broil
solenoid when in said second position so that when the
selector means is turned to the “broil” position gas is
supplied to the pilot and the igniter is turned on and so
that upon subsequent heating of the flame detector switch
by a flame on the pilot the igniter means is turned off
and the broil solencid is turned on for regulating the
supply of gas to the broiler burner.

7. The combination defined in claim 6 including a
runner tube for said broiler pilot, said runner tube hav-
ing one end thereof adjacent said broiler burner and
the other end thereof remote therefrom, said pilot supply
line communicating with said other end of said runner
tube, said flame detector switch being located adjacent
said one end of said runner tube, and said igniting means
being located adjacent said other end of said runner tube
remote from said broiler burner and away from the in-
tense heat generated by said broiler burner incident to
operation thereof.
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