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MECHANISM FOR OVEN BURNERS
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field, io, a
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Ohlo
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16 Claims.

1
This invention relates to an sutomatic electnc
dgnition and control mechan' ‘ C
range. burners using gaseous fuel nd 1s a m

;Ibhn M. Hoft 'mea April 3, 1950, § ‘
153 664, now Patent No 2,877, 187 It is espec

cookwng 1anges and may be u ea b
with a time control mechamsm or
thereof as desired.

. The mechanism is designed for use with a
€01 ¢ rner which is sdapted to be
:gmted by a gaseous fuel pﬂot burner As lonsr
as the pllot bulner 1s 1gn1ted it is 1mmater1al

but it will be plomptly revvlgmted by the pllot
burner if fuel is suppbed theleto But 1f the

to the“ mam burner a very dangerous mtuation

sometimes arises. Let us assume that bot;h the
pilot burner and the main burner are extm-
guished durmg operatlo,n for Some reason. Cas

‘m the oven Whr

an attempt is made to igr te e ber the mam orH

p110t burner It has been found by erience

the gas supply or the slarrm’nryr of the cven door
or to yarieus other reasens.

In order-to prevent any accumulatmn of un-
burned gas and thus: e11m1nate dange;
explqsmn therefrom in the eve
is extinguished for any rea
we provide in our im ro ‘_d appalatus a safety
eontrol wnit by wl'n
the msain burner and the p‘lot b

1108 OPer
The aoparatus 1s so Q@Il_structed and arranged

that we also utilize this safeby control unip to
turn the gas on and-off to initiate and terminate

operation of the main burner, and thereby elimi- 99

nate all manualiy operable shut .off valves gen-
eraliy used in burne1 control apparatus of thls
character

Our 1mproved apparatus includes a main
gaseous fuel burner by whxch i

tbe" electrlc ighi on' element

2
cooking. range. is heated. The main, hurner is
adapted to. be ig ived by a gaseous fuel p;lot
burner which burns only during the time the
gven. is in operation. Af. other times the supply
‘gas t_o both the man burner and the pzlot
y ch

and a standard thermostatmally Qperated oven
tem erature control valve to, the maln, burner A
y. open, master conurol sw1tc
te operatmn of hoth the pllot burner and

the afe' . ontrol umt rhe energ1zat1on of the
id transformer causes it to set the Safety
o_permlt the. flow of gas to the pilot

I while,
bu_lner The. p110t burner is 1gn1ted by the
> tmc 1gn1t10n element and proJects -8 ﬂame

and agamst a the1mocoup1e whieh. is, oper
the safety con-

( ‘As. soon, ‘3s. the
ner causesf it to, set, the; safety

the, oven, temperature, control valver. Che
burner 1s then 1gn1ted by the p1lot burner
‘ the

burner mamtams “the. s
th ugh the electro-magnet m con
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3
As an example of the manner of operation of the
apparatus, let us assume that during operation
the pilot burner is suddenly extinguished, for
instance, by a momentary failure of the gas sup-
ply from the manifold to the burners. The
thermocouple immediately cools, allowing the
safety control unit to cut off communication be-
tween the manifold and both the main burner
and the pilot burner. Then after the thermo-
static element has cooled, closing the normally
closed switch, which is maintained open by the
thermostatic element during normal operation
of the oven, the electric ignition element and the
solenoid transformer are again energized, since
the master control switch is still closed. The
energization of the solenoid transformer will
cause it to operate the safety conftrol unit to
establish communication between the manifold
and the pilot burner only. Then when gas is
again available the pilot burner will be re-ignited
and re-establish normal operation of the oven
as previously described. In the event of a power
failure during normal operation of the oven, the
main burner will continue to operate normally
under the control of the oven temperature regu-
lator valve until the operation of the burner is
terminated, assuming of course that the :pilot
burner continues to burn. In the event of a
power failure before gas is turned on to initiate
operation, the pilot burner can be manually ig-
nited as will be hereinafter explained. The
supply of gas to both the main burner and the
pilot burner will then be controlied by the pilot
burner through the thermocouple and safety
control valve mechanism as previously deseribed.
. In order to extinguish the pilot burner and
the main burner to terminate operation we pro-
vide an interrupter switch in the circuit between
the thermocouple and the safety control unit.

This switch is located in the same casing as the ¢

‘master control switch and is opened and closed
in unison with the opening and closing of the
master control switch. Then when the inter-
rupter switch is opened the circuit between the
thermocouple and the safety control unit is
broken which permits the safefy control unit to
cut off the supply of gas to both the pilot burner
and the main burner and thus terminate oper-
ation.

‘When it is desired to use the apparatus in con-
junction with any standard time control mech-
anism, we provide a normally open supplemental
master switch and a normally open supplemental
interrupter switch. The supplemental master
switceh is interposed in the solenoid transformer
circuit' in a by-pass around the master switeh,
and the supplemental interrupter switch is inter-
posed in the thermocouple circuit in parallel
with the interrupter switch. The supplemental
master switch is adapted to be opened and closed
at predetermined set times by the time control
mechanism and the supplemental interrupter
switch is adapted to be closed by a relay which is
energized by the closing of the supplemental
master switch. When used the time control
mechanism is set to initiate operation of the
oven burner at a predetermined time and to ter-
minate operation thereof at a predetermined
later time. At the set time the time control
mechanism will close the normally open supple-
mental master switch which will effect the clos-
ing of the supplemental interrupter switch and
the energization of the solenoid transformer and
the electric ignition element. The apparatus will
then operate as previously described in connec-
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4

tion with manual control until the time control
mechanism opens the supplemental master
switch at the set later time to terminate opera-
tion. The opening of the supplemental master
switch will effect the opening of the supple-
mental interrupter switch which will open the
thermocouple circuit and allow the safety control
unit to cut off the supply of gas to both the main
burner and the pilot burner, thus terminating
operation.

Prolonged vower failures of many hours and
sometimes of even several days duration fre-
quently occur in various different parts of the
country. In order to eliminate the necessity of
either keeping the main burner burning con-
stantly during a prolonged power failure or
manually actuating the safety control unit, as is
normally done by the solenoid transformer, and
then lighting the pilot burner with a match, we
provide means by which the pilot burner may be
arranged to burn constantly instead of being
extinguished each time the supply of gas to the
main burner is cut off. We also provide means
by which the safety control unit may be manu-
ally actuated to admit gas to the main burner to
initiate operation thereof, and to cut off the sup-
ply of gas thereto to terminate operation thereof.

The prineipal object of the invention is to pro-
vide an improved electrical ignition and auto-
matic control system for cooking range oven
burners using gasecus fuel.

Another object of the invention is to provide in
an electrical ignition and control system of the

-character described improved means for com-

pletely shutting off the supply of gas to both the
main burner and the pilot burner in the event
the pilot burner beccmes extinguished for any

~reason during operation.

Another object of the invention is to provide
an oven burner ignition and control system of
the character described wherein the pilot burner
may be arrangzed to burn only when the main
burner is turned on or to burn constantly if
desired.

Another object of the invention is to eliminate
all manually operable shut off valves in a control
system of the character desecribed.

Another object of the invention is to provide
means, in an automatic ignition and control sys-
tem for oven burners, whereby the system may

-~ be set for manual control during prolonged

power failure,

Still another object of the invention is to pro-
vide an improved electrical ignition and control
system of the character described which may be
used in conjunction with a time control mech-
anism or independently thereof as desired.

Other and more limited objects of the inven-
tion will be apparent from the following specifi-
cation and the accompanying drawing forming a
part thereof, wherein:

Fig. 1 is a diagrammatic layout showing our
improved electrical ignition and safety control
mechanism applied to a cooking range oven
burner using gaseous fuel;

Fig. 2 is an enlarged central vertical section
through the safety control unit showing the
‘various parts in position to cut off the supply of
fuel to both the pilot burner and the main
burner;

Fig. 3 is a view similar to Fig. 2 showing the
various parts in the positions they are auto-
matically moved to when the master control
switch is closed to initiate the operation of the
main oven burner;



Pig. 4 iy a wiring didggram showing the
switches and the main control valve it off posi~
tion;

Fig. 5 is a detail sectional view showing the
apparatus set for manudl éontrol; and

Fig. 6 {s & view similar to Fig. 1 showihg-a
slightly modified form-of the invention.

Referring now to the drawitigs by reférerice
characters; the ntmeral | indicates a- gaseous
fuel burner which is mounted in or it heating
rélation to a cookinig range oven 2.  Gaséous
fuel is supplied to thé burner | from a manifold
M through =z conduit 3. Interposed in theé éon=-
duit 3 are a safety control valve meghanism
generally indicated by theé ntimeral 4, and an
oven temperature coiitrol valve 8. During o6p=
erationt gas flows from the manifold M throtgh
the condiiit 8 to the safety c¢ontrol unit 4, to bé
deseribed in detail hereinafter. - From the safety
controf unit 4 the gas flows through the conduit
3, and the oven teriperature control valve 5 10
the burner . 'The oven tempeératiire éontrol
valve 5§ is operative to regulate the amount of
gas flowing to the burner | it order to maintain
the oven 2 at anhy desired set temperature. ‘Thé
valve 5 is set to dny desiréd temperature by a
handle 6 having g pointer T which écoperates
with & graduated dial 8 edrried by the vhlve 5.
The valve 5 is controlled according to the temi-
perature setting by a thermostatic element 9
which is inounted in the oven ¥ and is ¢onfisctéd
t6 the valve b as showit gt 9. "The oven tempera-
ture control valve b is of standard well known
construction. Consequéntly it is not shown in
detail herein. ‘There are many -differént con-
structions available any orie of which will: work
equally well herein. Gas is 4lso supplied 10 - a
pilot burner [{ through a branch conduit 2
which extends between the safety contiol valve
mechanism 4 and the pilot butner 1. The pilet
burner il is disposed adjacent the rear end of
the main burner | in position to ignite the birn-
er | when gas is supphed therets. An electiieal
ignition element (3 “is opeiatively associated
with the pilot burner (1 in position to iguite the
pilot burner i when gas is supplied theréto. - A
thermostatic element 14 and a miultiple thermo-
couple 15 are mounted in position to be heated
by 4 flame from the pilot burtier. Theé thermo-
static element 4 is operative to openi and close
a switeh (6 which confrols the energization of
the electrical ignition element 13 and a solenoid
transformer (1 which Wwhen etiergized -opérates
the safety control unit to supply gas to the pilot
burner ff only as will be deseribed in connec-
tion with the description of the safety eontrol
unit and the operation of the ‘whole apparatus.
The thermocouple 15, when heated, is opeérative
t6 hold the safety control unit in conditicn to
maintain the subply of gas to both the pilot
burner {1 and the main burter 1, as will dlso be
deseribed in conneetion with the deseription of
the safety control valve mechanism and:the
operation of the apparatus.

A master eontrol switch 18 is provided to 1n1—
tiate operation of the burner 1, and 4n inter-
rupter switch {9 is provided to terminate oper-
ation thereof. 'The switches (8 and {9 =are
mounted in a case 20 secured to an accessible
panel 21 mounted on the range and are operied
and closed in unison by a switch stem 22 and
a switch handle 23.

An electric circuit between the thérmocouple
15 and the safety control uhit 4 is established
by & copper tube 24 which encloses an thsulated
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-wall of the cap 42.
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wire 28, The wire 28 is SevVered between the
thermocouple 15 and the safety control unit 4
and an interruptér 26 having terminals 27 and
28 is interrupted between the several ends. One
of the sevéred ends of the wire 25 is connected
to the terminal 27 and the other Severed end is
connected to the terminal 28. Thé puipose of
the interfupter 26 will be explained in detail in
cofifiectiont with the deseription of the opération
of the appatatus.

The eonstruction of the safety. control unit 4
and it§ connection to the solénoid transformer {71
will fiow bé deseribed, referencé beirig had to
Pigs. 2 and 3, of the drawings. This unif com-
prises a casing 35 having & chamber 36 ifi one
erid ‘theréof: and a chamber 37 i the ofhéf end
thereof. -The chambers 36 and 31 are conrnected
by & bore 38 of reduced diameter.” A valve sedt
39 is located at one end of the bore 38 and &
similar valve seat 40 is loedted at the-pthex"" énd
of the bore 38. Theé chamber 36 is closed by a
removable cap 4| and the chamber 31 is closed

walls 48 and 45,is carned by the cap 41 and ex-
terids -into’ the: chamber 36. "A valve stetii 46
which is slidably mounted in & bushing 47 ear-
ried by the end wdll 45 of the sleeve 43, extends
froiti the chamber 36 ifto the Sleeve 42, A con-
trol valve 48 of suiitable matberial is secured o
one end of the valve stermi 46 within the ehafiber
86, anid ani armature 49 is secured to the other
end of the stem 43 withini the sleeve 43. A spring
59 disposed about the valve stéii 46 between the
control valve 48 and the end wall 45 of the sleéeve
43 normally holds thé control valvé 48 against
the valve seat 39. An electromagnet 54 is Secured
to one end of a Hollow éxteriorly tlireaded stud
52 which extends out through alighed apertureés
in the end wall 44, 6f the sleeve 43, and in the
end of theé cap 41. A nut §3 screwed onto the
outer portion of the stud 52 securely holds the

magiiet 51 and the sleeve 43 in plage. 'Thé legs
of the agnet 51 have & winiding 54 thereon, one
enid of which i§ connected to the tubé 24 and the
other end of which is connected to the wire 25 in
the tube 24, The tube 24 is inserted ‘into- the
nollow stud §2 and is held in place by & serew
fitting 52a. A sleevs 55 is'scréwed into 4 threaded
recess in theé end of the cap 42, a8 indicated at
56, aid extends inté the chamber 37T a slight dis-
tanee, One end of the sleeve 55 18 closed by an
end wall 57, and the othér end, which is open,
vegisters with a cicular apertuie 58 in the ‘end
‘A plunger 69 is slidably
mounted in the sleeve 55 ahd extends out throuigh
the aﬁerture 58 i the eap 42 ‘A stem ez which
extends out through an apert,ure 63 int the end
wall 57 of the sleeve 55, and through the chamber
37 and into the bore 38. The stem 62 has a collar
§4 rigidly secured thereon between the efid wall
57 ‘anid the outer end of thé stem. -An-inter-
rupter valvé 65 of suitable material is slidably
mounteéd upon the stem’ 62 between the end wall
57 of the sleeve 55 and the collar 64. The inter-
rupter valve 5 is adapted to engage the valve
seat 40 to cut off the flow of gas into the chambér
37 during thé initiation of opeération 4§ will he
hereinafter deséribed. A compression sprifig 66
disposed gbout the stem 62 between the end wall
57 and the valve 65 normally yieldingly holds the
valve 65 agaihst the .collar €4. A -compression
spring 61 which is stionger than the spring 6
i8-disposed dbout the stem 62 within the slesve
85 betweeni the infier face of the end wall §7 atid
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the inner end of the plunger 59. The spring §1
is operative to return the plunger 53, stem 62 and
valve 65 from the position shown in Fig. 3 back
to their normal position as shown in Fig., 2,
against the resistance of the spring 66. A port
68 in the casing 35 provides communication be-
tween the chamber 36 and the conduit 3 to allow
gas to flow from the manifold M through the
conduit 3 into the chamber 36. During normal
operation of the main burner { gas flows from the
chamber -36 through the reduced intermediate
bore 38 and into the chamber 37. A port §9
which establishes communication between the
branch conduit 12 and the bore 38 is provided to
-supply gas to the pilot burner i{{; and a port 70
establishes communication between the chamber
37 and the conduit 3 to permit the flow of gas
from the chamber 3T to the main burner |
through the oven temperature control valve 5.

_ 'The solenoid transformer {7 comprises a spool
15 on which are wound the primary winding 76
‘and the secondary winding 11. An armature 78
is slidably mounted in the bore 19 of the spool
15. The solenoid transformer |7 may be opera-
tively associated with the safety control unit 4 in
any suitable manner. As shown herein it is
mounted on an arm 80, secured to the cap 42 of
the safety control unit 4, with the armature 78
thereof in axial alighment with the plunger 59
-of the safety control unit 4.

The master confrol switch (8§ comprises the
arm 81 and the stationary contact 82; and the
interrupter switch {9 comprises the arm 83 and
.the stationary contact 84. The contacts 82 and
84 are suitably secured to the casing 20. The
arms 81 and 83 are rigidly secured to the stem
22 for rotation therewith so that the switches 18
and 19 are opened and closed in unison when the
stem 22 is rotated by the switch handle 23.

In order to accommodate the apparatus for
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automatic control whereby operation of the main

oven burner | may be automatically initiated at
a predetermined set time and automatically ter-
minated at a predetermined set later time, we
:provide a normally open supplemental master
switch 85 and a normally open supplemental in-
terrupter swifch 85. The supplemental master
switch 85 is adapted to be closed and opened by
a standard time control mechanism 87; and the
supplemental interrupter switch 86 is adapted to
be closed by a relay 88 which is energized by the
closing of the supplemental master switch 85.

. The operation of the apparatus will now be
described, particular reference being had to Fig.
4 of the drawings. For manual control it is only
necessary to close the master switch 18 and the
interrupter switch 18 to initiate operation, and
then open these switches to terminate operation,
‘When the switches (8 and 19 are closed current
will flow from one side 80 of the line through
the lead 81 to the contact 82 of the switch {8,
thence through the switch arm 81 and lead 92
to the normally closed thermally open switch 8.
The current then flows through the switch 16
and lead 93 to the primary winding 18 of the
solenoid transformer {7 and from there hack to
the other side 84 of the line through the lead
9%, The solenoid transformer i1 is now ener-
gized, and the electric ignition element {3, which
is connected to the secondary winding 17 of the
solenoid transformer by the leads 96 and 97 is
also energized. The solenoid transformer 7 be-
ing energized shifts the various parts of the
safety control unit from the positions shown
in Fig. 2 to the position shown in Fig. 3. Gas
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can now flow to the pilot burner {1 where it is
ignited by the ignition element (3, but it can-
not yet flow to the main burner (| since the in-
terrupter valve mechanism in the chamber 31
of the safety control unit is maintaining the
entrance thereto closed. The pilot burner be-
ing ignited heats the thermocouple (5 and the
thermal element 14. The thermocouple being
heated generates a minute current of the order
of 200 to 250 millivolts which flows from the
thermocouple through the tube 24 to the wind-
ing 54 of the electromagnet 51 and from there
through the wire 25 to the terminal 21 of the
interrupter 26. From the terminal 27 the cur-
rent flows through the lead 98, contact 82, switch
arm 81 and lead 99 to the terminal 28 of the
interrupter 26, and from there back to the ther-
mocouple 15 through the wire 25. The thermo-
couple current energizes the electromagnet 51
sufficiently for it to hold the control valve mech-
anism in the chamber 36 in the position shown
in Fig. 3 after it. has been moved to this posi-
tion by the solenoid transformer {1, but not
enough for the electromagnet to attract the
mechanism from the position shown in Fig. 2
to the position shown in Fig. 3. The heating
of the thermal element 14 causes it to open the
normally closed switch 16 which breaks the cir-
cuit to and de-energizes the solenoid 17 and
consequently the ignition element 13. As soon
as the solenoid transformer 17 is de-energized
the spring 67 returns the interrupter valve mech-
anism in the chamber 37 back from the posi-
tion shown in Fig. 3 to the position shown in
Fig. 2 while the electromagnet 51 holds the con-
trol valve mechanism in the chamber 36 in the
position shown in Fig. 3. Gas can now flow to
the main burner | where it is ignited by the
pilot burner {f. Under normal conditions the
burner { will now operate under control of the
oven temperature control valve 5 until its opera-
tion is terminated by the opening of the switches
18 and 19. The opening of the interrupter switch
19 breaks the thermocouple circuit and de-ener-
gizes the electromagnet 51 after which the spring
50 returns the control valve mechanism in the
chamber 36 back from the position shown in
Fig. 3 to the position shown in Fig. 2, thus cut-
ting off the supply of gas to both the main burner
and the pilot burner. If the pilot burner is
extinguished for any reason during operation,
then the thermocouple 15 and the thermal ele-
ment (4 will cool. The electromagnet 51 will
then be de-energized and release the control
valve mechanism in the chamber 36 which will
then be returned by the spring §0 to the posi-
tion shown in Fig. 2 cutting off the supply of
gas to both the pilot burner (1 and the main
burner |. When the thermal element {4 cools,
which is after the thermocouple {5 has cooled,
the switch 16 will close. The apparatus will then
re-cycle as described as soon as gas is avail-
able.

The supplemental interrupter 86 is interposed
in the thermocouple circuit in series with the
interrupter switeh {9 by the leads 100 and 101
which are connected to the leads 98 and 99
respectively. The supplemental interrupter
switch 86 is necessary to adapt the apparatus
for automatic control, but it performs no use-
ful function when the apparatus is used under
manual control. Nevertheless the interrupter
switch 86 is always closed and opened by the
closing and opening of the master switch (8
through the medium of the relay 88 which is
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interposed hetween the leads 92 and 95 by the
leads 102 and 183 which by-pass the switch I§
and the primary winding 76 of the solenoid trans-
former 17. As long as the master switch is
closed, current will flow from the side 80 of
the line through the lead 91, switeh 18, lead
92, lead 102, relay 83, lead 103 and back to the
other side §4 of the line through the lead 95,
thus energizing the relay 88 and holding the
switch 86 closed. As soon as the master switch
i8 is opened the relay 88 will be de-energized
which will allow the switch 88 to return to its
normal open position.

For automatic operation the switches (8 and 19
are left open and the time control mechanism 81
is set to initiate operation at the desired time
and to terminate operation at the desired later
time. At the set time the time control mecha~
nism 87 will close the supplemental master
switch 85 which is interposed between the leads
104 and ‘105 which connect the lead 91 to the
lead 92 and by-pass the switch {8. Current will
then flow from the side 90 of the line through
the leads 91 and (04, switch 85, leads {05 and
92, switch 16, and lead 93 to the primary winding
of the solenoid transformer i71, and from there
back to the other side 94 of the line through the
lead 85. Current will also flow from the lead 92
through the lead 102, relay 88 and leads {83 and
85 to the side 94 of the line. . The sclenoid trans-
former {T and the electric ignition element i
are now energized, and the supplemental inter-
rupter switch 86 is closed. 'The solenocid trans-
former {1, being energized will shiff the inter-

rupter valve mechanism and the control valve :

mechanism in the safety control unit 4 from the
positions shown in Fig. 2 to the positions shown in
Fig. 3 which admits gas to the pilot burner {!
while cutting off the supply of gas to the main
burner {. The pilot burner §1{ is then ignited by
the electric ignition element 13 and heats the
thermocouple 15 and the thermostatic element {4.
The current generated by the heated thermo-
couple will flow from the thermocouple 15 through

the tube 24 to the winding 54 of the electromagnet ¢

51 and back to the thermocouple i through the
wire 25, leads 98 and 101, interrupter switch 8€,
leads 101 and 99, and wire 25, thus energizing the
electromagnet 5{. The heating of the thermo~
static element 14 will open the normally closed
switeh 16 and de-energize the solenoid trans-
former {7 and electric ignition element 13. The

spring 67 then refwms the interrupler valve

mechanism in the chamber 37 back from the po-

sition shown in Fig. 3 to the position shown in Fig. 5;

2 while the electromagnet 51 retains the control
valve mechanism in the chamber 36 in the posi-
tion shown in Fig. 3. Gas will now flow to the
main burner | whieh is then ignited by the pilot
burner {{. The burner | will now operate under
the control of the pilot burner {f and the oven
temperature control valve § until the operation
thereof is terminated by the time contrel mech-
anism 87 opening the switch 85. The opening
of the switch 85 de-energizes the relay 88 which
effects the opening of the switch 88. The opening
of the switch 86 breaks the circuit to and de-
energizes the electromagnet 5 whieh allows the
spring 50 to return the control valve mechanism
in the chamber 38 back from the open position
shown in Fig. 3 to the closed position shown in
Fig. 2, thus cutting off the supply of gas to both
the pilot burner 1! and the main burner { and
terminating operation.

In - order that the oven may he repeatedly
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used during a prolonged power failure without
the necessity ‘of manually lighting the pilot
burner {1 with a match each time it is used, we
have provided means by which the apparatus
can be quickly and easily converted from a fully
automatic electric ignition system %o a constant-
1y burning pilot burner ignition system. To this
end we provide a plunger 1i8 which is slidably
mounted in a sleeve {#i carried by the panel 21
in axial alignment with the armature 18 of the
solenoid transformer i1 and the plunger 59 of the
safety control unit 4. The outer end of the
plunger 110 is provided with an actuating knob

. 112 and a compression spring 113, stronger than
5 the combined strength of the springs §9, 6% and

87 in the control unit 4, is mounted in and ex-
tends out from an axial bore ({4 in the inner
end of the plunger #16. A pin 1§ is carried by
the plunger 119 and extends into an elongated
slot 116 in the sleeve {{i. In order to convert
the apparatus to a constantly burning pilot burn-
er system it is only necessary to close the inter-
rupter switch 19 in the thermocouple circuit and
manually depress the plunger {10 and lock it in
depressed position by rotating it a few degrees
until the pin ({5 engages behind the panel 29
as shown in Fig. 5. The depressing and locking
of ‘the plunger {10 depresses the armature 78
of the solenoid transformer (T and the plunger
59 of the safety control unit 4 and sets and holds
the safety control unit 4 as shown in Fig. 3. Gas
can now flow to the pilot burner {i, but is cut
off from the main burner | by the interrupter
valve ‘65. The pilot burner i1 is then ignited
with a match. Under normal conditions it will
now burn constantly and maintain the thermo-
couple 15 heated which will in turn maintain the
electromagnet 5f energized. To initiate cpera-
tion of the burner { under these conditions it is
only necessary to unlock the plunger {8 by
rotating it until the pin registers with the slot
{i6. The spring 61 will then open the inter-
rupter valve 65 and return the plungers 59 and
10 and the armature 78 to their original posi-
tions as shown in Figs. 1 and 2. The clectro-
magnet 51 retains the control valve 4% open as
shown in Fig. 3. Gas can now flow toc the main
burner | and be ignited by the pilot burner {}.
To terminate operation the plunger i@ is de-
pressed and locked which closes the interrupter
valve 65 and cuts off the supply of gas o the
main burner | while maintaining the control
:f';mlve 48 open to supply gas to the pilot burner

If the pilot burner i1 is extinguished for any
reason during operation of the main burner {
under these conditions, the control valve 48 will
close and cut off the supply of gas to both the
main burner and the pilot burner as explained in
connection with electric ignition.

When power is again available the switch 19 is
opened and the plunger 110 released. The open~
ing of the switch 19 breaks the thermocouple cir-
cuit which allows the control valve 48 to close

= and cub off the supply of gas to and extinguish

the pilot burner 1. The apparatus is then re-set
for full automatic operation.

From the foregoing it will be seen that we have
provided an aubtomatic ignition and control ap-
paratus for gaseous fuel oven burners in which all
manually operable shut off valves in the fuel sup-
ply conduit have heen eliminated and that we use
the automatically actuated safety control valve
mechanism 4§ both as a safety control valve dur-
ing operafion and as a cut off valve when the
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burner { is not being used. It will also be seen
that the operation of the apparatus is primarily
under the control of the master control switch 18
and the interrupter switch 19 which are opened
and closed in unison with each other. The clos-
ing of these switches initiates operation of the
burner | and the opening of these switches ter-
minates operation thereof. During operation
the apparatus is automatically controlled by the
pilot burner 1 and the safety control valve
mechanism 4. If during operation the pilot
burner Ii is extinguished for any reason the
safety control vaive mechanism 4 will promptly
cut off the supply of gas to both the pilot burner
i1 and the main burner (, and will maintain it cut
off to the main burner | until the pilot burner has
been re-ignited.

It will also be seen that we have provided very
simple means by which the apparatus can be
quickly and easily converted to a constantly burn-
ing pilot burner system if desired during pro-
longed power failures.

In Fig. 6 we have shown g slightly different
means for converting the system from a fully
automatic ignition system to a constantly burn-
ing pilot burner system during prolonged power
failures. In this form of the invention we inter-
pose a manually operable shut off valve 4¢ in the
conduit 3 between the safety control unit 4 and
the oven temperature control valve §; and we
eliminate the manially actuable setting and lock-
ing mechanisms 110 to (16 and substitute there-
for a plinger 120 which is slidably mounted in a
sleeve 121 carried by the panel 21 in axial align-
ment with the armature 18 of the solenoid trans-
former (7 and the plunger 59 of the safety con-
trol unit 4. Otherwise the form of the invention
is identical with that shown in Fig. 1 and the
same reference numerals are applied to like parts.

During normal operation of this form of the in- «

vention with power available the valve 4q is left
open and the apparatus functions exactly as de~
scribed in connection with Fig. 1. In order fo
convert this form of the invention to a constantly
burning pilot burner system during a prolonged
power failure the manually orverable valve 4a in
the conduit 3 and the interrupter switch 19 in the
thermocouple circuit are closed. The plunger (20
is then depressed and a lighted match avplied to
the pilot burner ti. The depressing of the plun~-
er {1 opens the control valve 48 in the chamher 35
of the control vnit 4 which permits the flow of gas
to the pilot brrner {f which is then ignited by
the match. The rhrneer (20 must be held de-
pressed until the pilot burner i1 heats the ther-
mocouvle 15 srfficiently for it to energize the
electromagnet 51, after which the plunger 120
may be released. The electromagenet 51 heing en-
ergized will now hold the control valve 48 in open
position so that the pilot burner ti will burn con-
stantly under normal conditions. Then in order
to initiate operation of the main burner 1 it is
only necessary to manually open the shut off
valve 4a; and to terminate operation thereof the
shut off valve da¢ is turned to closed position.
After power is again available the shut off valve
4g and the interrupter switch {9 are opened
which re-sets the apparatus for fully automatic
operation as described in connection with Fig. 1.

It is to be understood that we are not limited to
the specific construction shown and described
herein as various modifications may be made
therein within the scope of the appended claims:

What is claimed is:

1. In an automatic ignition and control ap-
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paratus of the character described the combina-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative when energized to ignite said
pilot burner, a gaseous fuel supply manifold, a
main conduit througzh which fuel is supplied
to said main burner from said manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and said pilot burner
interposed in said conduit between said main
burner and said manifold, a branch conduit ex-
tending between said safety control unit and
said pilot burner through which fuel is supplied
to said pilot burner, a solenoid operatively as-
sociated with said safety control unit, said sole-
noid being operative upon energization to first set
said safety control unit in condition to supply
fuel to said pilot burner while cutting off the
supply of fuel to said main burner and upon sub-
sequent de-energization to set said safety con-
trol unit in condition to also supply fuel to said
main burner, an electromagnet associated with
said safety control unit and operative when
energized to maintain said safety control valve
in said last set condition, a thermocouple adapt-
ed to be heated by said pilot burner, an electric
circuit between said thermocouple and said elec-
tromagnet through which said magnet is ener-
gized by said thermocouple when said thermo-
couple is heated, an interrupter switch interposed
in said circuit and operative to open and close
said circuit and thereby control the energization
of said electromagnet, a normally open master
switch which is operative when closed to effect
the energization of said solenoid and said electric
ignition element, a normally closed switch dis-
posed in series with said master switch which

is operative when opened to effect de-energiza-

tion of said solenoid and said electric ignition ele-
ment, a thermostatic element adapted to be
heated by said pilot burner and operative when
heated to maintain said normally closed switch
open and when cool to maintain said normally
closed switch closed, and manually actuable
means by which said safety control unit is set
in condition to supply fuel to said pilot burner
while cutting off the supply of fuel to said main
burner.

2. An automatic ignition and control apparatus
as defined in claim 1 in which said master con-
trol switech and said interrupter switch are con-
nected together to be opened and closed in uni-
son with each other. o

3. An automatic ignition and control apparatus
as defined in claim 1 in which said manually
actuable means comprises a depressible plunger
havinz means to lock it in depressed position.

4. An automatic ignition and control apparatus
as defined in claim 3 in which said master con-
trol switch and said interrupter switch are ar-
ranzed to be opened and closed in unison with
each other.

5. In an automatic ignition and control ap-
paratus of the character described the combina-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric iznition
element operative when energized to ignite said
pilot burner, a gaseous fuel supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and said pilot burner in-
terposed in said conduit between said main
burner and said manifold, a branch conduit ex-
tending between said safety control unit and
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said pilot burner through which fuelis supplied to
said pilot burner, -a solenoid .operatively asso-
ciated with said safety control unit, said sole-
noid ‘being operative upon energization to first
set said safety control unit in .condition to sup-
ply fuel to said pilot burner while .cutting off
the supply of fuel to said main burner and upon
subsequent de-energization to set said .safety
control unit in condition to also supply fuel to
said main burner, an electromagnet associated
with said safety control unit and operative -when
energized to maintain said safety control walve
in said last set condition, a thermocouple adapted
10 be heated by said pilot burrer, an elestric-cir-
cuit between said thermocouple and said €leciro-
magnet through which said masnet is energized
by said thermocouple when said thermocouple is
heated, an interrupter switch interposed in said
cireuit -and operative to open and clese said cir-
cuit and thereby control the energization of said
electromagnet, a normally open master switch
which ‘is operative when closed to effect the en-
ergization of said solenoid and said electric igni-
tion element, a normally closed switeh dispoesed
in series with said master switch which is opera-
tive when opened to effect de-energization of said
solenoid and said electric ignition element, a
thermostatiec element adapted to be heated by
said pilot burner, angd operative when heated to
maintain said normally closed swit¢h open and
when -cool to maintain said normally closed
switeh closed, a normally open supplemental in-
terrupter switch interposed in said thermocouple
eircuit in pa1a11e1 with ‘said interrupter switch,

a relay operative when energized to maintain -

said supplemental interrupter switch closed, a
normally open supplemental master switch dis~
posed in series with said normally closed switch
in a by-pass circuit around said master switch
angd operative when closed to effect the energiza-
tion of said solenoid said electric ignition ele-
ment and said relay, and a time control mecha-
nism operative to close and open said supple-
mental master switch at predetermined set times.

6. In an automatic ignition and control appara-
tus of the character described the combination of
A main burner, a pilot burner operative to ignite
said main burner, an electric ignition element
operative when energized to ignife said pilot
burner, 2 gaseous fuel supply manifold, a main
conduit through which fuel is supplied to said
main burner from said manifold, a safety con-
trol unit operative to cut off the supply of fuel
to said main burner and said pilot burner inter-
posed in said conduit between said main burner
and said manifold, 2 branch conduit extending
between said safety control unit and said pilot
burner through which fuel is supplied to said pilot
burner, a solenoid operatively associated. with
said safety control unit, said selencid being op-
erative upon energization to first set said safety
control unit in condition to supply fuel to said
pilot burner while eutting off the supply of fuel
to said main burner and upon subsequent de-
energization to set said safety confrol unit in con-
dition to also supply fuel to said main burner,
an clectromagnet associated with said safety con-
trol unit and operative when energized to main-
tain said safety control valve in said last set con-
dition, a thermocouple adapted to be heated by
said pilot burner, an electric cireyit between said
thermocecuple and sald electremagnet through
which sa‘d magnet is energized by said thermo-
couple when said thermocouple is heated, an in-
terrupter switch interposed in said circuit and
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14
operative to -open and close said -cirenit-and -
thereby control the-energization of said electre-
magnet, 3 normally -open master switeh . which
is operative when closed to effect the energiza-
tion of said.solenoid and said electric ignition ele~
ment, -2 normally closed switeh disposed in se-

ries with said master switeh which is -eperative

whenopened to effect de-energization -of said
solenoid and said electric ignition element, a
thermostatic -element adapied to be heated -by

said pilot ‘burner -and operative when heated 4o

maintain said normally closed switeh -open-and
when -eool to maintain said mormally -closed

switch closed, a normally open supplementat in-
terrupter switch interposed in said thermocouple
eircuit in parallel with sasd -
a normally open supplemental master switch op-

mterrupter switch,

erative when closed to effect the closing of -said
supplemental -interrupter switch and. the ener-

gization of said solenoid and said electric igni-

tion element, and time control means -opera-

tive to close and open said supplemental-master
switch at predetermined sef times.

7. An automatic ignition .and confrol appara-

tus as defined in claim 6-in which said :supple-

mental master switch is disposed in parallgl with

said master switch.

8. An automatic ignition-and control appara-

tus, as defined in claim 5, in ‘which said velay is
disposed in series with said supplemental master

switch in a circuit -which by-passes ssaid nor-
mally closed switch and said solenocid.

9. In an automatic ignition and control-ap-
paratus of the character described the combina-

tion of a main burner, a pilot burner operative

to ignite said main burner, an -electric ignition
element operative when energized to ignite said
pilot burner, a gaseous fuel-supply manifeld, a
main conduit: through which fuel is supplied to
said main burner from said manifold, .a safety
control unit operative to cut off the supply -of
fuel to said main burner and said pilot burner in-

terposed in said .conduit between ‘said main

burner and sald manifold, a branch conduit ex~
tending ‘between said safety control -unit and
said pilot burner through which fuel is supplied

10 said pilot ‘burner, -a solenocid -operatively asso-

ciated with said safety control unit, said sole-
noid ‘heing operative upon energization to first
set said safety centrol unit in condition to supply
fuel to said pilet ‘burner while cutiing ofl the
supply of fuel to said main burner and upon
subsequent de-energization to set said safety
centrol -unit in condition to also supply fuel to
said main burner, an - €iectromagnet associated
with said safety control unit and operative -when

energized to maintain said safety control -valve

in said last set condition, a thermocouple adapted
to be heated by said pilot hurner, an electric cir-
cuit between said thermocouple and said eleciro-
magnet through which said maguet is energized
by said thermocouple when said thermocouple is
heated, an interrupter switch interposed in said
circuit and coperative fo open and close said cir-
cuit and thereby control the energization of said
electromagnet, a normally open master switch

. which is operative when closed to effect the ener~

gization of said solenoid and said eleciric ignition
element, a noimally closed switeh disposed in
series with said master switch which is operative
when opened to effect de-energization of said
solenoid and said electric ignition element, means
respensive to said pilot burner and operative to
maintain said normally closed switch open while
said pilot burner is ignited, and manually actua-
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ble means by which said safety control unit is set
in condition to supply fuel to said pilot burner
while cutting off the supply of fuel to said main
burner. ‘ ‘

10. An automatic ignition and control appara-
tus as defined in claim 9 in which said master
control switch and said interrupter switch are
connected together to be opened and closed in
unison with each other.

11. An automatic ignition and control appara-
tus as defined in claim 9 in which said manually
actuable means comprises a depressible plunger
having means to lock it in depressed position.

12. An automatic ignition and control apna-
ratus as defined in claim 11 in which said master
control switch and said interrunter switeh are
arranged to be opened and closed in uniscn with
each other. ’

13. In an automatic ignition and control apna-
ratus of the character described the cormbination
of a main burner, a pilot burner onerative to
ignite said main burner, an electric ienitioh ele-
ment operative when energized to ignite said pilot
burner, a gaseous fuel supply manifold, a main
conduit through which fuel is suvplied to said
main burner from said manifold, a safety control
unit overative to cut off the supply of fuel to said
main burner and said pilot burner interrosed in
said conduit between said main burner and said
manifold, a branch conduit extending between
said safety control unit and said pilot burner
through which fuel is supplied to said pilot
burner, a solenoid operatively associated with said
safety control unit, said solenoid being operative

upon energization to first set said safety control] .

unit in condition to supply fuel to said pilot
burner while cutting off the supply of fuel to said
main burner and upon subsequent de-energiza-
tion to set said safety control unit in condition to
also supply fuel to said main burner, an electro-
magnet associated with said safety control unit
and operative when energized to maintain said
safety control valve in said last set condition, a
thermocouple adapted to be heated by said pilot
burner, an electric circuit between said thermo-
couple and said electromagnet through which said
magnet is energized by said thermocouple when
said thermocouple is heated, an interrupter switch
interposed in said circuit and operative to open
and close said circuit and thereby control the en-
ergization of said electromagnet, a normally open
master switch which is operative when closed to
effect the energization of said solenoid and said
electric ignition element, a normally closed switch
disposed in series with said master switch which
is operative when opened to effect de-energization
of said solenoid and said electric ignition ele-
ment, means responsive to said pilot burner and
operative to maintain said normally closed switch
open while said pilot burner is ignited, a nor-
mally open supplemental interrupter switch in-
terposed in said thermocouple circuit in parallel
with said interrupter switch, a relay operative
when energized to maintain said supplemental in-
terrupter switch closed, a normally open supple-
mental master switch disposed in series with said
normally closed switch in a by-pass circuit around
said master switch and operative when closed to
effect the energization of said solenoid, said elec-
tric ignition element and said relay, and a time
control mechanism operative to close and open
said supplemental master switch at prede-
termined set times.
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14, In an automatic ignition and control appa-
ratus of the character described the combination
of a main burner, a pilot burner operative to
ignite said main burner, an electric ignition ele-
ment operative when energized to ignite said pilot
burner, a gaseous fuel supply manifold, a main
conduit through which fuel is supplied to said
main burner from said manifold, a safety conirol
unit operative to cut off the supply of fuel to said
main burner and said pilot burner interposed in
said conduit between said main burner and said
manifold, a branch conduit extending between
said safety control unit and said pilot burner
through which fuel is supplied to said pilot
burner, a solenoid operatively associated with said
safety control unit, said solenoid being operative
upon energization to first set said safety control
unit in condition to supply fuel to said pilot
burner while cutting off the supply of fuel to said
main burner and upvon subsequent de-energiza-
tion to set said safety control unit in condition to
also supply fuel to said main burner, an electro-
magnet associated with said safety control unit
and operative when energized to maintain said
safety control valve in said last set condition, a
thermocouple adapted to be heated by said pilot
burner, an electric circuit between said thermo-
couple and said electromagnet through which
said magnet is energized by said thermocouple
when said thermocouple is heated, an interrupter
switch interposed in said circuit and operative to
open and close said circuit and thereby control
the energization of said electromagnet, a nor-
mally open master switch which is operative when.
closed to effect the energization of said solenoid
and said electric ignition element, a normally
closed switch disposed in series with said master
switch which is operative when opened to effect
de-energization of said solenoid and said electric
ignition element, means responsive to said pilot
burner and operative to maintain said normally
.closed switch open while said pilot burner is ig-
nited, a normally open supplementa]l interrupter
switch interposed in said thermocouple circuit
in parallel with said interrupter switch, a nor-
mally open supplemental master switch operative
when closed to effect the closing of said supple-
menta] interrupter switch and the energization of
said solenoid and said electric ignition element,
and time control means operative to close and
.open said supplemental master switch at prede-
termined set times,

15. An automatic ignition and control appa-
ratus as defined in claim 14 in which said sup-
plemental master switch is disposed in paralie]
with said master switch.

16. An automatic ignition and control appa-
ratus, as defined in claim 13, in which said relay
is disposed in series with said supplemental master
switch in a circuit which by-passes said normally
closed switch and said solenoid.

RICHARD 1. PERL.
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