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1

This invention relates to an automa,tlc igni-
ticn and control: mechanism - for -igniting. and
controlling: the operation of cooking raige ovens.
It 'is especially adapted  for use with'a clock

actuated ‘time:control ‘mechanism  which -auto-
matically effects the ‘turning on and off of-the
oven-burner at predetermined set -fimes, bub is
also ‘arranged- to be used:- independently of’ the
time control mechanism in which -case the oven
burner is manusally turned on and off ‘as desired.

The mechanism is designed for use w1th a main
gaseous fuel burner and includes a gaseous fuel
pilot burner by whi ch the main burner-is ighited.
The ‘mechanisri is go”constructed and arranged
that the main burner'is under thé control. of the
pilot burner-at all ’mmes Thé pilot burner must
be ignited in order-for-gas to be supplied to the
main burner. - Should: the pilot burnér be ex-

tinguished for-any Teason during operation the -

supply -of gas to the main burney will be prompt-
1y cut -off, and it cannot -again be supplied until
the: pilot burner has ‘been- re—1gn1ted This- ar-
rangement provides a safety- feature which- pre-
vents the 2 accumulation of unburnedigas in ‘an
oven which may viclenily explode -when:an at~
tempt is made' to re-ignite’ either the main or
pilot burner: - It has been: found by ‘experience
that both the main burner and the pilot burner
in cooking range -ovens -are “fréquently - ex-
tinguished during use for some reason or other
without being turned off. - ‘This is sometimes due
to a momentary gas failure or fo the slamming
of the oven deor or to various other causes. =

The mechanism -includes in addition to- the
pilot burner a manually operable main-control
valve, a safety control valve mechanism; -a
thermostatically operated oven temperature c¢on~
trol valve; a solenoid by which the safety control
valve mechamsm is initially set-in condition to
supply gas to the pilot burner; an electmc 1gn1-'
tion element by which the pllot burner is ignited,
a - pair -of normally open: manu.ally opera,ble'
switches, -a - norma.lly closed - switch-- which is
adapted to be opéned by & thermostatic element
mounted: in positien to be heated by the pilot:
burner, a cloek operated switch and electric ¢ir<’
cuits which include- the "aforesaid switehes; the‘
electric ignition element-and the solenoid.”

The main control valve is'a standard cut off

valve having ohe" “closed- or off ‘position: and two .

. open or on positions. When' ‘this valve is turned
to one on position  the mechanism is set for
manual control of the Gooking time, and when’
it is turned to the other on pesition-the cooking-
time is automiatically controlled by the time con-’
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trol mechanism. In operation gas flows from the
supply -manifold through the main control valve
and - into the safety confrol mechanism. From
the * safety. control.-mechanism the gas flows
through -one conduit to- the pilot burner and
through another conduit to the oven tempera-
ture control valve 'and from there to the main
burner.

The safsty- contro; mechamsm .comprises  a
casing having & gas inlet port, a pair of gas out-
let ports one to the pilotburner and one to the
main burner, a. pair of valves and an electro-
magnet: which is energized by a thermocouple
which during operation is mounted in position to
be heated by the pilot burner. One of the valves
is'normally closed and. is operative in closed po-
sition to cut off the fiow of gas to both the pilot
burner and the main burnér; and the other
valve is normally open: and is operative when in
closed position to'cut off the flow of ‘gas. to the
main burner. while permitting gas to flow to the
pilot:burner. The solenocid is operative. when: en-
ergized - to -close -simultaneously the . normally
open: valve. and to: open ‘the normaily. closed
valve;: and the electromagnet is operative when
energized to 'maintain the normally. closed-valve
open  after ‘the.solenoid has been de-energized.
The two -normally open switches are ‘operatively
associated .with. the main control valve and are
arranged .to be closed by the: opening of -the.
main control valve: and to: be opened by the
closing ' of .the valve. .One‘of .the switches is
actuated when. the ‘control. valve is- turned . to
and from one of: ‘its open positions-and the other
switch is actuated. . when  the control. valve 'is
turned to and from. the other of its open p051-
tions. - .

To initiate operatlon of the main’ .burner under
manual .control of the cooking time, the main
control valve is<turned to the broper open posi-
tion -which closes the associated normally open
switch. 'The closing -of this switch effects the
energization of the electric. ignition element and’
theé: solenoid; and the movement of the thermo-
douple into: ‘position to be heated by the pilot
burner:  The solenoid then simultaneously closes
thé: normally: ‘open valve in the safety- control
mechanism and: opens:the normially closed ‘valve.
Gas can then flow to the pilot burner but it:can-
not: flow to the main burner. “The pilot burner
is“thefy 1gmted by the eléctric ignition ‘element’
and projects-a flame against and heats both the'
thermocouple -~ arid: - the thermostatic  element. .
The heating of the thermocouple generates -a

‘minute current- of the ordér of .009 to .017 volt
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‘which energizes the electromagnet sufficiently
for it to hold the normally closed valve in open
positicn after the solenoid is de~energized, but
not enocugh for the electromagnet to shift the
normally closed valve: from closed to open posi-
tion. The heating of the thermostatic element
will open the normally closed switch which will
break the circuit to and de-energize the electric
ignition element and the solenocid. The normally
open valve of the safety control mechanism will
then return to open position and the electro-
magnet will hold the normally closed valve opeén.
Gas can then flow to the main burner where it
is ignited by the pilot burner.
will then operate under control of the oven tem-~
perature control valve as long as the main con-

trol valve is open and the pilot burner is rgmtedg
and heating the thermocouple and thermostatic

element. If the pilot burner is extinguished for
any reason during operation, the thermocouple
and the thermostatic element will immediately
cool. -The cooling of the thermocouple will de-
energize the electromagnet which will release
the normally closed valve which will then return
to its closed position and cut off the flow of gas
to both the pilot burner.and the main burner.
The cooling of the thermostatic element will
close the normally closed switch which will then
effect. re-energization of the. solenoid and the
electric ignition element. The solenoid will then
open ‘the normally clogsed valve and close the
normally open valve, thus supplying gas to the
pilot-burnher only. If the pilot burner is then re-
ignited it will re~-heat the thermostatic element
and the thermocouple, thus re-initiating opera~
tion after which the mechanism will operate as
described.. To terminate operation the main con-
trol valve is manually closed.

‘For automatic operation I provide a clock
actuated time -control mechanism which may be
set to initiate operation of the main burner at a
predetermined set time and to terminate. opera-
tion thereof at a predetermined set later time.

The-time control mechanism includes a nor-
mally open switch which is in geries with: one of;
theé: normally  open switches ‘associated with the.
main-control valve. For automatic operation the.
time ‘control is set to-initiate operation at the

desired time and. to terminate operation at.the

desired later time and: then the main control :

valve is turned to:the proper open or on posi-
tion which closes the normally open-switch asso-
ciated therewith. - At the set time the time con-
trol mechanism will automatically close .its nor-
mally open switch which will effect energization
of the solenoid and the electric ignition element
after which the mechanism will function exactly
the same as with manual control until. time to
terminate operation, at which time the time con-
trol:mechanism will automatieally épen the asso-
ciated normally open switch which will, as is
hereinafter described, effect the cooling of the
thermocouple which will de-energize the electro-
magnet. The electromagnet then releases the
normally closed switch of the safety control
mechanism which returns to its closed’ position
and cuts off the flow of gas to both the pilot
burner: and the main. burner, thus termma,tlng
operation: .

. The varmus component pa,rts of the mecha-
nism are so constructed and a,rranged that gas
cannot be supplied to either the main burner or
the pilot burner in the event the electric {ignition
element has been broken or burned out.: -

Means are also provided by which the oven

.The main burner .
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4
burner can be manually ignited and controlled
in the event of power failure.

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

Another object of the invention is to provide
in a device of the charactér described improved
means for initiating and terminating operation
of an oven burner which includes a thermocouple
which is adapted to be moved into and out of

‘position to be heated by a pilot burner by which

the oven burner is ignited.
" Other and more limited objects of the inven-

“tion will be apparent from the following specifi-

cation and the accompanying drawings forming
a, part thereof wherein:

Fig. 1 is a. diagrammatic layout illustrating my
improved automatic ignition and control mecha-
nism applied to 2 cooking ‘range oven burner
using gaseous fuel;

Fig. 2 is an enlarged central longitudinal ver~
tical section through the safety control mecha-
nism showing the various parts in the positions

5 they assume when the oven burner is turned off;

Fig. 3 is a view similar to Fig. 2 showing the
various parts in the positions they are auto-
matically moved to when the main control valve
is first turned on to initiate operation of the main
gven burner;

Fig. 4 is a horizontal section, taken on the line
4—4§ of Flig. 1;

Fig. 5 is a wiring diagram of the mechamsm,

Fig. 6 is a view similar to Fig. 5 showing a
slightly modified form of the invention, and

Fig. 7 is a view similar to Fig. 6 showing still
another form of the invention.

Referring now to the drawings by reference
characters,. the numeral [ indicates a gaseous
fuel burner which is mounted in or in heating
relation to a.cooking range oven 2. Gaseous fuel
is supplied to the burner | from a manifold M
through a condmt 3. Interposed in the conduit 3
are a main control valve 4, a safety control
mechanism generally indicated by the numeral 5,
and an oven temperature. control valve 8. The
main control valve 4 is a cut-off valve of standard
construction having one closed or off position and
two open or on positions. . In either of the open
positions it permits the flow of gas from the
manifold M to the burner {, and in the closed
position ‘it completely cuts off the flow of gas
from the manifold M. In one open position of
the main control valve 4 the mechanism is set
for manual control and in the other open posi-
tion the mechanism is set for automatic control.
This valve is manually opened and. closed by a
handle T and a valve stem 8, and directly con-
trols the-operation of the entire apparatus in that
it initiates the operation of the entire apparatus
When it is turned to either of the on positions,
and prevents operation when it is turned to the
off position.  From the main control valve § gas
flows through a connector .9 to the safety control
mechanism 5, to be described in detail herein-
after. From the safety confrol mechanism 5
the gas flows through a . connector 10, the oven
temperature control valve 8 and the condult 2 to
the burner I. The oven -temperature control
valve 6 is operative to-regulate the amount of

‘gas flowing to the burner in order to maintain

the oven at any desired set temperature, ‘The
valye 6 is set to any desired temperature by a
handle {1 having a pointer 12 which cooperates
with a graduated dial 13 carried by the valve 8§,
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The valve 6 is-controlled according: to the tem-
perature -setting ‘by a thermastatic element 44
which is mounted-in the oven 2 and is conhected
to the valve 6, as shown at {5, The oven tem-
perature control-valve § is--of-standard,: “well
known - constructions. “Consequently it--is - ‘not
shown in detail herein.: Theére aremany different
constructions available, -any: ‘one of which-‘will
work equally well herein. - -Gas'is also ‘supplied
to a pilot burner-18 through- 8 branch conduit
11 which -extends between the safety control
mechanism and the pilot burnei- 8. The pilot
burner- 15 is disposed adjacent one: end of the
main burner 1’ in position to-ignite the burher |
when gas-is supplied thereto.- -An electrical igni-
tion- element 18'is operatwely assoeciated with the
pilot: burner16in - position to' ignite the- pilot
burner 16 when gas is supplied thereto: - A-ther-
mostatxc élement 19 is mounted in‘ position to-be
heated- by -a flame-from-thie pilot-burner. “The
thermostatic-element 18°is-operative to open and
closé ‘& switeh- 21 “which ‘controls” the energlza-
tion- of the electrical ignition element 18 and &
solénoid 22 which when energlzed operates the'
safety control mechamsm to supply gas to the
pilot burner 16, as will be’ described in -connec-
tion with the description of the safety control
mechamsm and the operatmn of the whole appa-
ratus.” A thermocouple 20 which-is calrled by a

pivoted ‘arm 27 is adapted to be moved ‘into and :

out of position to be heated by the pllot burner
{6, as shown by the full line and dotted line por=
t1ons in Fig. 1. The thermocouple 20 when
heated is operative to ‘hold the safety’ control
mechanism in condition to maintain the supply
of gas.to both the pilot burner ls and the main

purner i, as will also be descrlbed in connectmn’

with the description of the safety cont1 (%) mecha-
nism and the operation of the apparatus
~A pair of normally cpen master: switches: 23
and’ 24 are operatively associated: with the valve
stem 8 of the main control’ valve 4 and are; ‘adapted
-to be closed and opened by the opening’ and clos-
ing of the valve 4. Asthe’ valve stem 8 is turned

in a clockwise direction to'set the. valve’in onej

open position, the switch 23 is closed by a cam 25

on the valve stem 8 through a link 26; and. when.

the valve stem 8 is rotated in & counterclockw1se
direction to set the’ valve 4 in its other open posi-
tion, the switch 24 is closed by the cam 25 through
the link 26. Conversely when the valve 4 is
turned from either open position to the closed
position the closed switch 23 or 24 will be openéd.

The construction of the safety ‘control valve

niechanism § and its connection to the solen01d'

22 will now be described, reference being had. to

10

6
about the valvé stem 46 between the. valve: dlse
48 and the end wall 45 of the:sleeve 43, normally
holds ‘the:valve disc 48 against thé valveiseat -89
An: electromagnet-5§{ is secured. to'one end of: a
hollow exteriorly threaded stud 82 which extends
out through aligned apertures in the end wall 44,
of ‘the sleeve .43, and. in the end .of the cap 4l.
A nut-53 secured onto-the outer portion of:the
stud 52 seeurely holds. the magnet ‘51 and. the
sleeve 43 in place. - The legs of the electromagnet
51 have a winding 54 thereon, one end of which
is connected to a.copper tube 28 which extends:
between the thermocouple 28 and the safety
control 5, and the other end of which is connected
to an insulated wire 29 within the tube 28.. The
tube 23 and the wire 29 therein establish an elec-
tric:circuit between the thermocouple 20 and . the
winding 54 of the electromagnet §4. The tube 28
is Anserted into the hollow stud.52 and is held
in place by a -serew fitting 3. A sleeve 55 is -
serewed: into a-threaded recess-in the end of the
cap 42;as indicated at 58, and extends into the
chamber 31 a slight distance.. One end of the
sleeve 55 is- closed by an end wall 57, and the

- other end which is open registers with: a- circular

" aperture 58 in the end wall of the cap 42. - A'plug

40

50 8

55

Tigs: 2,3 and 4 of the drawing. This mechanism

. comprises a casing 85 having a chamber 38 in
one end thereof and a-chamber 37 in the -other
end thereof. The chambers 36 and 37 are con-
neeted by a bore-38 of reduced diameter.

a similar valve seat 49 is located at the other end
of the bore 88: 'The chamber 36 is closed by &

removable-cap 41 and the chamber-37 is closed
by & removable cap 42. ‘A sleeve 43, havmg end.
walls 44-and 45, is carried by the'cap &1 and ex=
A valve stem 46 which.

tends into the chamber 36.
is slidably mounted in a bushmg a1 carrled by the

end wall 45 of the sleeve 43, extends from the
chamber 36 into the sleeve 43. A ‘valve disc 48
of-suitable material is secured to one end of the’
valve stem 46 within the chamber 35,'and a metal -

discs- 49 is: secured to the other end. of the stem
46 within the sleeve 43. A spring’ 59 -disposed

A vValve
seat-39 is located at one-end of the bore 38 and’

80

65

58 is slidably mounted-in the sleeve §5 and- ex-
tends. out through the aperture 58 in the cap: 42,
The outer end of the plug 58 has'a reduced ex=

,tensmn 60 formed integral.therewith, providing

an annular shoulder 61 around the. extension 60
at the outer end of the plug 58. A 'stem 62 which
ig secured to.the inner end of the plug:5¢ extends'
out: through -an aperture ‘63, in the end wall. 5T

 of the sleeve 55, and through the: chamber 3T

and into the bore 38. The stem 62:has a'collar

84 rigidly secured thereon between théiend: wall

57 and the ocuter end of the stem. A valve: dlSC ’
65 of suitable material is-slidably mounted-upon
the stem 62 between the end wall 5T of the sleeve
55.and the collar §4." The valve-dise §5 is adapted
to ‘engage the valve Seat 89 -to cut off “‘the flow
of gas into the chamber: 371 during the initiation
of - operatron ag-Wwill ' be hereinaftér ‘deseribed.

A’compression spring 66, dispesed about-the stem:
62 between the end wall LR and the Valve drsc 65;

stronger than ‘the sprmg 56 is- dlsposed about the
stem 62 within thesleeve 55 hetween theiriner face
of the end wall 57 and the inner end of the- plug:
59.. The spring 67 is-operative to return-the plug:
59, stem 62 and valve disc 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 between the chamber 35-and-the
connector 9 to'allow gas to flow from- the main
control valve 4 through the connector § and into
the chamber'36. During normal operation of: the
main burner | gas flows from the chamber- 38
through the-reduced intermediate bore 38 and
into'the chamber 31. A port-69 which establishes:
communication between the conduit 7T ‘end the
pore -38 s prov1ded to supply gas to the pilot
purner1§: ‘and ‘a port- 18 establishes commini~
cation between’ the ‘chamber 3T and- ‘the “con~
nector. 19 fo permit-the fiow' of “gas fromthe

chamber 37 to.the main burner | threugh the

70

75

oven temperature control valve 6 and the eon-f

,du1t 3.

The safety control valve: mechamsm 5'is Oper-
atlvely connected to the:sclenoid 22 by a yoke 12
and a link 73. The ‘yoke 12 which encompasses
the safety control valve mechanism 8, as shown
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in Fig. 4, comprises a pair of spaced parallel arms
14_which are connected together at one end by
a bridge 15. The bridge 75 has an aperture 16
therein through which the reduced end 60 of the
plug §9 extends with the inner face of the bridge
engaging the shoulder 6! between the plug 59
and the reduced extension 69 thereof. The other
ends of the arms 74 terminate in a pair of spaced
parallel ears 11 to and between which one end
of the link 73 is pivotally connected. The other
end of the link 73 is pivotally connected to the
movable core 78 of the solenoid 22, as indicated
at 19.

The arm 21 carrying the thermocouple 20 is
pivotally secured, as indicated at 80, and is
adapted to be moved from the full line position
shown in Fig. 1 to the dotted line position therein
by a solenoid-transformer 81 and a link 82 which
is pivotally secured to the arm 27 at 83. A spring
84 which is connected to the link 82 biases the
arm 21 and thermocouple 20 to the full line posi-
tion. A stop 85 is provided to limit the movement
of the arm 27 by the spring 84. :

. The solenoid-transformer 8| comprlses a sta-
tionary core 85, a movable core 86, a primary
winding 87 and a secondary winding 88.

In order to accommodate the mechanism for
automatic control, I provide a clock operated time
control mechanism 8¢ of standard construction
which comprises a clock 91 and a normally open
switch 92 which is adapted to be automatically
closed and opened at predetermined times ac-
cording to the setting of the clock 91, which may
be set as desired by the buttons 94 and 95. The
switch 82 is disposed in series with the switch 24
and is operative when closed to initiate and main-
tain operation of the main burner 1.

The operation of the apparatus independently
of the time control mechanism will now be de-
seribed in connection with Fig. 5. To initiate the
operation of the oven burner 1 it is only neces-
sary to set the gven temperature control valve 6
to the desired temperature and to turn manually
the main control valve 4 clockwise {from the off
position to one on position. After that the igni-
tion and operation of the burner are automatic-
ally: controlled until the operation of the burner
is-terminated by manually turning the main con-

trol valve 4 from the on position to the off posi-

tion. As the main control valve 4 is turned from
the off position to the on position the master
switch. 23 is closed by the cam 25 and link 25.
After the main control valve has been opened gas
can flow from the manifold M through the main

control valve 4 and into the .chamber 36 of the.

_safety control valve mechanism 5, the various
parts of which are in the position shown in Fig. 2.
But the gas can go no further since the valve disc
48 is being held against the valve seat 39 by the
spring 8§08, thus closing the only exit from the
chamber 36. As soon as the switch 23 is closed
current flows from the positive side 160 of the
line through the lead 101 to the switch 23.
the switch 23 the current flows through the lead
102 to one side of the primary winding 87, of the
solenoid- transformer 81, and from the other side
of the primary winding 87-back to the other side
103 of the line through the lead.184. The electric
resistance 'ignition element {8, the nozma,lly

closed switch 21 and the solenoid 22 are all con--.

nected in series with the secondary wmdlng 83
of the solenoid-transformer 81 by the leads 105,
186, 107 and 108. The closing of the switch 23
thus energizes the solenoid-transformer 81 which
through the movable core 86 thereof and the link

From-
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82 moves the arm 27 and:thermocouple 20 from
the full line position to the dotted line p051t10n
(Fig. 1), thus bringing the thermocouple 20 into
position to be heated by the pilot burner 6. 'The
solenoid-transformer 8! when energized. also
through the secondary winding-and circuit 105 to
188 energizes the electric resistance ignition ele-
ment (8 and the solenoid 22. The secondary cur-
rent generated by the solenoid-transformer 81
is of much lower voltage than the line current.

The electric ignition element 18 and the solenoid
22 are now both energized. 'The energizing of
the ignition element (8 renders: it operable to
ignite the pilot burner i§ as soon-as gas is sup-
plied thereto, and the energ1zat10n of the. solenoid
22 causes it, through the link 13 and yoke 12, to
shift the various.parts of the safety control mech-
anism & from the posmon shown in Fig. 2 to the
position shown in Fig..3. In.this position the
valve disc 48 is held away from the valve seat 39
and the metal dise 49 is held against the ends
of the légs of the magnet 51 by the stem 62 act-
ing against the resistance of the spring 50. This
allows gas to flow from the chamber 36 into the
bore 38 and thence through the port 69 and con-
duit {7 to the pilot burner 16 where it is ignited
by the ignition element i8. But the gas cannot
yet flow to the main burner 1 since the valve disc
65 is being held against the seat 40 by the spring
66 which .cuts off commuhication between the
bore 38 and the chamber 37. As soon’as the pilot
burner 16 is ignited it projects a flame agamst_
and heats both the thermocouple 20 and the
thermostatic element 9. The heating of the
thermocouple 20 generates a minute currént of
the order of .009 to .017 volt which energizes the
electromagnet 51 sufficiently for it to hold the
metal disc 49 and the stem 4§ and valve disc 48
seécured thereto in the position shown in Fig, 3
against. the pressure of the spring 50 after the
disc 49 has beéén moved into engagement with
the magnet 51 by the solenoid 22. But the mag-
net 51 when energized by the thermocouple 20 is »
not strong enough to attract and withdraw the
metal disc 49, and the stem 46 and valve disc 48
secured thereto, from the posmon shown 'in Fig.

2 to the position shown in Fig. 3. Tt éan’ only
hold these parts in this position after they have
been moved thereto by the solenoid 22 through
the medium of the link 13, yoke 12, plinger 59.
and stem 62. The electric circuit between the.
thermocouple 20 and the winding 54 of the mag-
net 51 is through the copper tube 28 and the
wire 29, After.the thermostatic element 19 has’
been heated sufficiently, which is after the.
thermocouple has energized the magnet 5i, it

- will open the normally closed switch 21, breaking

the circuit to and de-energizing both the ignition
element 18 and the solenoid 22. After the. pilot
burner has been ignited there is no further need
to malntam the 1gn1t10n element energized. As-
soon as the solenoid 22 is de- -energized the spring .
67 will return the plunger 58, stem 62 and valve
disc 65 back from the position shown in Fig, 3 to
the position shown in Fig, 2 against the pressure
of the spring 65... The valve disc 48 will be.held
in the position shown in Fig. 3 by the magnet 51,

Communication is then established between the .
chambers 36 and 37 through the bore 38. Gas
w111 thén flow -from the chamber 3§ into. the
From the
chamber 37 gas will flow through the oven tem-
perature control valve 6 and a conduit 8 to.the
main burner | where it will be 1gn1ted by the pilot
burner 16. The- apparatus is now operating nor-
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mally; and in the absence of any abnormal condi-
tion it will continue to do so, provided the pilot
burner remains ignited, until the supply of gas
to both the pilot burner and the main burner is
cut off by the manual closing of the main con-
trol valve 4. . : .

In the event the pilot burner {§ is extinguished
for any reason during operation, the thermo-
couple 20 will cool in a few seconds and -de-
energize the magnet 51. The de-energizing of the
magnet 51 will allow. the spring 50 to move the
valve disc 48 back into engagement with the valve
seat 39, as shown in Fig. 2, which will cut off the
flow of gas from the chamber-3§ into the bore 38
and chamber 37,.and from them to the pilot light
{6 and the main burner {. The burner [ will
then be extinguished along with-the pilot burner.
As -soon as the thermostatic element 19 cools-it
will close the switch: 21 which. will energize hoth
the ignition element 18 and.the solenoid- 22, as
previously described, provided the ignition ele-
ment 18 is intact, since the main control valve 4
is still open and the switch 23 is closed, . The pilot
burner 16 will then be re-ignited and the rest of
the apparatus will again function as described,
provided there is gas available.. If no gas is avail-
able everything will remain in cozidition to ignite
the pilot burner and re-initiate operation as soon
as gas is again available.” v :

“Tf, however, the ignition element I8 has been
broken or burned out or otherwise affected so
that eurrent cannot pass therethrough, the sole-
noid 22 cannot he re-energized since it is in series
with the ignition element 18. Consequently the
valve 48 will remain closed, as shown in Fig: 2,
cutting off the supply of gas to both the main
hurner and the pilot- burner. In the event of
either a momentary or prolonged .power failure
during operation, the apparatus will : continue
to operate normally until terminated by .the
manual closing of the main control valve, pro-
vided of course that all other conditions. are
normal. In order to operate the apparatus dur-
ing a prolonged power failure which. occurred
pricr to operation, I extend the link 82 so that
it can be engaged and shifted by the cam.25 to
move the arm. 27 and thermocouple 20 from. the
full line to the dotted line position as the main
control valve 4 is opened by a clockwise move-

ment of the valve stem 8. Thus in the event

power is not available, the main burner { can be
operated by opening the main control valve 4 in
2, clockwise direction and then holding a match
{0 the pilot burner 16 and manually moving the
plunger 58 from the position shown in Fig. 2. to
the position shown in Fig. 3 and holding it in
this position a sufficient time for the thermo-
couple 29 to become heated, affer which the
plunger 53 may be released and allowed to.be re-
turned to its initial position by the spring 61.
The apparatus will then continue to function
normally as described, under the control of the
pilot burner {§ and the oven temperature con-
. trol valve §. o

When the apparatus is used.in. conjunction
with the time control mechanism 20, the time
control mechanism is set to initiate operation of

the main burner | at a predetermined time and -

to terminate operation. thereof at a predeter-
mined later time. ~After the time control mech-
anism has been set, the main control valve 4 is
manually opened in a counterclockwise direction
which closes the master switch-24. Then at-the
predetermined set time the time control mech-
anism will close the switch 92. - Current will then
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flow from the positive side 106 of the line through
the lead 199 to the switch 24. From the switch
24 the current will flow through the lead 110 to
the switch 92 and from the switch 92 to the pri-
mary winding 87 of the solenoid=transformer 81
through the leads (11 ang 102. From the wind-
ing 871 the current will:flow back to'the negative
side 163 of the line through the lead .04, thus
completing the-circuit to and- energizing. the
solenoid-transformer:- The solenoid-transiormer
will  then -move- the. thermocouple: 20 into posi-
tion to be heated by the pilot burner and ener-
gize the ignition-elemerit 18 and:solenoid 22 which
will initiate: operation, as previously .described.
The main burner - will then operate under the
¢ontrol of the pilot burner (§:and:oven tempera-
ture control valve 8, as previously described, until
its ‘operation is terminated by the opening of-the
switch 82 by ‘the clock 8{. The opening of the
switch 92 will break the circuit to the solenoid-
transformer 81 -which: will allow the spring 84 to
shift the arm 27 and thermocouple 29 from :the
dotted line position back tothe full line position
in which position the thetinocouple will immedi-
ately-cool. “'The cooling of the thermocouple 20
will ce-energize the electromagnet 81 which will
then releasé the valve 48, which, when released,
will return to-closed position and cut off the
supply of gas to both the main burner and the
pilot burner, ‘thus terminating operation.: The
main control, can then be manually closed any
time later. - . . ; :

. In Fig. 6 T have shown 2 slightly modified form
of the invention. In this form of the invention
I connect -the solenoid 22 directly to the line
{80—103 by the leads 115 and 116, and T inter-
pose g relay. 1T in the secondary circuit 185 to
188 in place of the solenoid 22. In the lead 116
petween the line 100-—103 -and the solenoid 22,1 :
interpose & normally open switch 118 which is
hiased to.open position by a spring 119. The re-
lay: {11 is disposed in operative relation to the
switch {18 and-is operative when.energized.to
maintain- the: switeh 118 in closed position.

. Otherwise the construction and:operdtion of this

form of the invention:isidentical with the form
shown in-Figs:'1:to ‘5 and the same reference
characters are applied: to:like parts.

. In . the form:'of the invention when the switch -

.88 or the switches 24 and 92 are closed the sole-

noid stransformer- 81 will move the thermocouple
29 into heat exchange relationship with the pilot
burner {8, and will effect the energization of the
electric ignition element 18 and the relay .1i1.
The relay (17 will then close the switch 118,
thereby: energizing the solenoid: 22 which will
actuate the 'safety.control valve mechanism § to
supply ‘gas to :the pilot burner 18 where it is
igniteq by the electric ignition element 18. The
pilot-burner will then heat both the thermostatic
element 19 and the thermocouple 26. The heat-
ing of the thermocouple 28 will energize the elec~
tromagnet 51 angd render it operative to maintain
the valve ‘48 of the safety -control valve mech-
anism 5-open after the solenoid 22 has been de- .
energized, and the heating of ‘the thermostatic
element (9 will cause it to open:the normally
closed switch 21 in the secondary circuit which
will de-energize the electric ignition element 18
and the relay-117. The spring 113 will. then
open the switch 118 and de-energize the sclenoid
22 after which the apparatus will operate as pre-
viously described in connection with Figs. 1 to 5.

- In Fig. 7.1 have shown still another form of the
invention, - In this form of the invention I move
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the pilot burner 16 into and out of heat exchang-
ing relationship with respect to the thermocouple
20 instead of moving the thermocouple 20 into
and out of heat exchanging relationship with re-
spect to the pilot burner {§.. As shown in Fig.
‘7; T mount the pilot burner 16 and the thermo-
‘couple 20 side by side in a fixed bracket 120, the
pilot burner (6 being mounted for rotary move-
ment therein but restrained from linear move-
ment. - A bell crank {21 which is- pivotally se-
cured .at 122 to the bracket {20 has one arm 123
thereof pivotally connected to one end of a link

124 and the other arm 125 thereof connected to
the pilot burner 16 by a pin and slot connéction
126. The other end of the link 124 is pivotally
connected to one arm 127:of a bell crank 128
which is rotatably mounted upon a fixed stud 129.
The other arm (308 of ‘the bell crank 128 is con-
nected to the link 182 by 4 pin and slot connec-
tion ag indicateq at 131. R ’

I this form of the invention when the switch
23 or the switches 24 and 92 are closed the sole-
noid-transformer 81 will move the bell eranks 128
and [2{ from the full line positions to the dotted
line positions which will rotate the pilot burner {§
in the bracket 120 and bring the jet 132 of ‘the
pilot ‘burner 18§ into position to project a flame
against and heat the thermocouple 28. The clos-
ing of the switch 23 or the switches 24 and 92
will also effect energization of the electric igni-~
tion element 18 and the relay 17, after which the
apparatus will operate as described in connection
with Fig. 6.

- If desired, in this form of the invention the re-
lay 117 may be eliminated and the solenoid 22
placed in the secondary cireuit as shown in Fig. 5.

- From the foregoing it will be apparent to those
skilled in this art that I have provided a very
. simple and efficient apparatus for accomplish-

ing the objects of the invention. : ‘

It is to be understood that I am 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: S :

- 1. In'an automatic ighition and control appara-
tus of the character described, the combination
of a main burner, a .pilot burner operative to
ignite ‘said main byrner, an electric ignition ele-
ment operative to ignite said pilot burner, a con-
duit -through which gaseous fuel is supplied to
said main burner, o manually operable main con-
trol valveé by which the supply of fuel to said
main burner is primarily controlled, a safety con-
trol valve mechanism interposed in said conduit
between said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said
pilot burner through which gaseous fuel is sup-
plied to said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel to said main burner after said main con-
trol valve has been opened, a solénoid by which
said safety control valve mechanism is set in
condition to supply fuel to said pilot burner and
said main" burner, an’ electromagnet associated
with said safety control valve mechanism and
operative when energized to maintain said safety
control valve mechanism in said set condition, a
thermocouple adapted to be moved into and out
of position to be heated by said pilot burner, an
electric circuit between said thermocouple and
said electromagnet through which said electro-
magnet is energized by said thermocouple when
heated. a solenoid-transformer having a primary
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winding and a secondary winding, a master
switch operative when closed to effect energiza~
tion of said solenoid-transformer, g primary cir-
cuit which includes said primary winding and
said master switch, a secondary circuit in which
said electric ignition element, said solenoid and
said secondary winding are disposed in series with
each other, said solenoid-{ransformer being oper-
ative when energized to move said thermocouple
into position to be heated by said pilot burner
and to energize said electric ignition element
and said solencid, and means operative to break
said secondary circuit and de-energize said elec-
tric ignition element and said solencid after said
pilot burner has been ignited by said electric ighi-
tion element. ) ) )
2. In an automotive -ignition and control ap-
paratus of the character described, the combina-
tion of a main burner, a pilot burher operative
to ignite said main- burner, an electric ignition
elemént operative fo ignite said pilot burner; a
conduit through which gaseous fuel is supplied to
said main burner, a manually operable main con-
trol valve by which the supply of fuel to said main
burner and said pilot hurner is primarily con-
trolled, a safety control valve mechanism inter-
posed in said conduit between said main control

‘valve and said main burner and operative to con-

trol the supply of fuel fo. said main burner and
said pilot burner after the fuel leaves said main
control valve, a secondary conduit extending be-
tween said safety control valve and said pilot
burner through which gasegus fuel is supplied to
said pilot burner, said safety control valve mech-
anism including a normally cpen valve and a nor-
mally closed valve, a solenoid operatively con-
nected to said safety control valve mechanism,
said solenoid being operative upon energization to
close said normally open valve and to open said
normally closed valve and upon subsequent de-
energization to reopen said normally open valve,
an electromagnet associated with said safety con-
trol valve mechanism and operative. when en-
ergized to maintain said normally closed valve
open after it has been open by the action of said
solenoid whereby fuel is first supplied to said
pilot burner only and then upon the subsequent
de-energization of said solenoid fuel is supplied
to both said pilot burner and said main burner,
a thermocouple adapted to:be moved into and
out of position to be heated by said pilot burner,
an electric eircuit between said thermocouple and
said electromagnet through which said electro-
magnet is energized by said thermocouple when
heated, a solenoid-transformer having a primary
winding and a secondary winding, a master switch
operative when closed to effect energization of
said solenoid~transformer, a primary circuit which
includes said primary winding and said master
switch, a secondary cireuit in which said electric
ignition element, said solencid and said second-
ary winding are disposed in series with each
other, said sclenoid-transformer being operative
when energized to move said thermocouple into
position to be heated by said pilot burner and to
energize said electric ignition element and said
solenoid, and means operative to break said sec-
ondary circuit and de-energize said electric igni-
tion element and said solenoid after said pilot
burner has been ignited by said electric ignition
element.

3. In an automatic ignition ang 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-
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‘ment operative to ignite said pilof. burner, a con-
duit through rwhich-gasecus fuel is supplied to
said mainburner,a manually cperable: main con-
trol valve by which the supply of fuel to said main
burner is primarily controlled, ‘& ‘safety -control
valve mechanism interposed in said conduit be-
tween said main. control. valve and said: main
burner, a secondary- conduit’extending ‘between
said safety control valve mechanism and said pi-
1ot burner through which:gaseous fuel is supplied
to said pilot burner, said safety control’ valve
meéchanism being operative to’ control:the supply
of fuel to said main burner after said main con-
trol valve has been-‘opened, & ‘solenocid by which
said safety control valve mechanism is-set in
- condition to supply fuel to 'said ‘pilot urner-and
said main ‘burner;, an “electromagnet ‘associated
with said safety control valve mechanism and op-
erative when energized to-maintain said’ safety

control valve mechanism in said set-condition, a 2

thermocouple adapted to be moved into-and oub
of position to be heated by $aid " pilot burner,
means rendered operative by the opening of said
main control valve to move sald thermocouple
into position to-be heated by said pilot burner,-a
transformer having ‘a -primary - winding and 2
secondary winding, & master switch - operative
when closed to effect energization of said-trans-
former, a primary circuit which includes said pri-
mary winding and-said master switch, a secondary
circuit in which said electric- ignition element,
said solenoid and said secondary winding are dis-
posed in series with each other, said transformer
being operative when energized to energize: said
electric ignition €lement and. said sclenoid, and
means operative to break said secondary cireuit
and de-energize §aid electric-ignition element and
said solenoid 2

solenoid ‘after said .pilot. burner has been
ignited by said electric ignition element. .
4, In an automatic. ignition” and control ap-

paratus of ‘the character described, the combi~
nation of a main burner, a pilot burnér operative
to ignite said main burner, an electric. ignition
element opefative to ignite said pilot burner, a
conduit through which gaseous. fuel is supplied
“to said main burner, & manually operable main
control valve by which the supply of . fuel to.said
main burner is primarily controlled, a safety con-
frol valve. mechanism.interposed in -Said: conduit
bebween said rhain control valve and said: main
burner, a secondary. eoniduit extending between
said safety control.valve mechanism..and said
pilot burner through which gaseous fuel is sup-
plied to said pilot burner, said safety control valve
mechanism heing operative to control the supply
of fuel to said main burner after said main con-
frol valve has been opened, a solenoid by which
said safety control valve mechanism is set in
condition to supply fuel to said pilot burner and
said main burner, an electromagnet associated
with said safety control valve mechanism and
operative when energized to maintain said safety
control valve mechanism in said set condition, a
thermocouple .adapted to be moved into and out
of position to be heated by said pilot burner, an
electric circuit between -said thermocouple -and
said electromagnet through which said -electro-
magnet is energized by said thermocouple when
heated, a solenoid-transformer having a primary
winding and a secondary: winding, a - master
switeh operative when closed to- effeet. energiza~
tion of said solenoid-transformer, a primary. ciz-
cuit which includes said primary winding and

said master switch, a secondary circuit in which.

said electric ignition element; said solenoid-and
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said secondary winding-are -disposed in series with
each other, said solenoid-transformer being op=
erative when. energized to move said rthermo-
couple into. position to be ‘heated by said pilob
burner and to energize said electric ignition ele-
ment and said solenoid, and means operative to
break said secondary circuit and de-energize said
electric ignition element and said solenoid-after
said pilot burner has been ignited: by said elec-
tric ignition element, said means comprisinga
normally- closed switch in said secondary circuit
and o thermostatic element adapted to be heated
by said pilot burner and operative when heated
to open said normally. closed switch. . =
5. In an automatic ignition and e¢ontrol appa=
ratus of the character deseribed, the combination
of a main burner, a pilot: burner operative-to
ignite said main:burner, an’electric ignition-ele-.
ment operative to'ignite said pilot burner, a-con-
duit through which gaseous fuel is' supplied to
said main burner, a manually operable main ¢on-
trol valve by which the supply of fuel to-said
main burner ig primarily controlled, a safetycon~
trol valve mechanism'interposed' in said conduit
petween said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said pi-
lot burner through which gaseous fuel is supplied
to' said pilot burner, said safety -control -valve
mechanism being operative to control the supply -
of fuel to said main-burner ‘after said main con-
trol valve ‘has Gieen opened, a solenoid by which
said safety control valve mechanism is set in'con-
dition to supply fuel to said pilot burner and said
main burner, an electromagnet associated with
said safety control valve mechanism and opera-
tive when energized to.maintain said safety con-
trol valve mechanism in said.set condition, a
thermocouple adapted to be moved into and out
of position to be heated by said pilot burner,
meang rendered operative by the opening of said
main control valve to move said thermocouple
into position to be heated by said pilot burner, a
transformer having a ‘primary winding and a
secondary winding, a master switch operative
when closed to.effect energization of said trans-
former, a primary circuit which includes said pri-.
mary winding and said master switch, a second-
ary circuit in which said electric ignition element,.
said solenoid and said secondary winding are dis-
posed in series with each other, said transformer
being. operative when energized. to energize . said
electric ignition element and said solenoid, and
means operative to-break said secondary circuit
and de-energize said electric ignition element and
said. solenoid after said pilot burner has been
jgnited by said electric ignition element, sald
means comprising a-normally ‘closed: switch in
said secondary circuit and a thermostatic element
adapted to be heated by sald ‘pilot- burner and

- operative when ‘heated to.open said -normally

closed switch. 2

6. I an automatic ‘ignition-and- contrel ap-
paratus-of the character described, the: combina-
tion of a main-burner, a -pilot burner:operative
to ignite said main-burner, an eleetric:ignition
element operative to ignite said pilot burner, a
conduit through which gaseous fuel is;supplied to
said.main: burner, a-manually operable . main
control valve by which the supply of fuel'to said
main -burner is primarily. controlled, a: safety
control valve mechanism interposed in said. con~
duit between said main- control valve and:said
main burner, g secondary conduit: extending ‘be-
tween said safety control valve mechanismt: and
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said pilot burner through which gaseous fuel is
supplied to said pilot burner, said safety control
valve mechanism being operative to control the
supply of fuel to said main burner after .said

main control valve has been opened, a solenoid .

by which said safety control valve mechanism is
set in condition to supply fuel to said pilot burner
and -said main burner, an electromagnet associ-
ated with said safety control valve mechanism
and operative when energized to maintain saig
safety control valve mechanism in said set con-
dition, a thermocouple adapted to be moved into
and out of position. to be heated by said pilot
burner, an electric ‘circuit between said thermo-
couple: and. said electromagnet through which
said electromagnet is energized by said thermo-
couple when heated; a solenoid-transformer hav-
ing-a primary winding and a secondary winding,
a-master switch operative when closed to effect
energization of said solenoid-transformer, a pri-
mary circuit which includes said primary wind-
ing and sald master switch, a secondary circuit
in which said electric ignition element said sole-
noid and said secondary winding are disposed in
series with each other; said solenoid-transformer
being  operative when energized to move said
thermocouple into position: to be heated by said
pilot burner and to -energize said electric igni-
tion element and said: solenoid, means operative
. to break said -secondary -circuit and de~energize
said electric- ignition element and said solenoid
after said pilot burner has been igniteq by said
electric ignition element, and clock actuated time
control mechanism operative to close and open
said master switch at predetermined set times.

. In.an automatic ignition and control ap-
paratus of the character described, the combina-
tion of a main burner, g pilot burner operative to
ignite said main burner, an electric ignition ele-
ment operative to ignite said pilot burner,.a con-
duit through which gaseous fuel is supplied fo
said main burner, 3 manually operable main
control valve by which the supply of fusl to said
main burner is primarily controlled, & safety
control valve mechanism interposed in said con-
duit ‘between said main control valve and said
main burner, a secondary conduit extending be-
tween said safety control valve mechanism and
said pilot burner through which -gaseous fuel is
supplied to said pilot burner, said safety control
valve mechanism being operative to control the
supply .of fuel to said main burner after said
main control valve has been opened, a solenoid
by which said safety control valve mechanism is
set in condition to supply fuel to said pilot burner
and said main burner, an electromagnet associ-
ated with said safety control valve mechanism
and operative when energized to maintain said
safety control valve mechanism in said set con-
dition, a thermocouple adapted to be moved into
and out of position to be heated by said pilot
burner; means rendereq operative by the open-
ing of said main control valve to move said ther-
mocouple into position to be heated by said pilot
burner, g transformer having a primary winding
and a secondary winding, a master switch opera-
tive when' closed to effect energization of said
transformer, a primary circuit which includes
said primary winding ‘and said master switch, a
secondary circuit. in which said ‘electric ignition
element said solenoid and said secondary wind-
ing are disposed in series with each other, ‘said
transformer being operative when energized to
energize said electric ignition element and said
solenoid, means operative to break said secondary
circuit and de-energize said electric ignition ele-
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ment and said solenoid after said pilot -burner
has been ignited by said electric ignition element,
and clock actuated time control mechanism oper-
ative to close and open said master switeh -at
predetermined set times. o

8. 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 ele-
ment operative to ignite said pilot burner, a con~
duit through which gaseous. fuel is supplied to
said main burner, a manually operable main con-
trol valve by which the supply of fuel to -said
main burner is primarily controlled, a -safety
control valve mechanism interposed in said con-
duit between said:main control valve -and -said
main burner, - secondary conduit-extending ‘bhe~
tween said safety control valve. mechanism and
said pilot burner through which gaseous fuel is
supplied to said pilot burner, said safety control
valve mechanism being operative to control the
supply - of fuel to said main burner’ after said
main control valve has been opened; a. solenoid
by which said safety control valve mechanism is
set in condition to supply fuel to said pilot burner
and said main burner, an electromagnet associ-
ated with said safety control valve mechanism
and operative when energized to maintain said
safety: control valve mechanism in said.set con-
dition, a thermocouple adapted to be moved.into
and out of position to be heated by said pilot
burner, an electric circuit between said.thermo-
couple and. said electromagnet through - which
said electromagnet is energized by said thermo-
couple when heated, g solenoid~transformer hayv.
ing a primary winding and a secondary winding,
a master switch operative when closed to effect
energization of said solenoid-transformer, 4 pri-
mary circuit which includes said primary. wind-
Ing and said master switch, a secondary circuit
in which said electric ignition element said sole~
noid and said secondary winding are disposed in
series with each other, said solenoid-transformer
being operative fwhen,.energiz,ed,. to. ‘move said
thermocouple into position to be heated by said
pilot burner and to energize said electric igni-
tion element and said solenoid, means operative
to break said secondary circuit and de-energize
said electric ignition element and said solenoid
after said pilot burner has been ignited by said
electric ignition element, and clock actuated time
control mechanism operative to close and open
sald master switch at predetermined set times,
5aid means comprising a normally. closed switch
in said secondary circuit and a thermostatic ele-
ment adapted to be heated by said pilot burner
and operative when heated to open said normally
closed switch. »

9. In an automatic ignition. and control appa-
ratus of the character described, the combing-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative to ignite said bilot burner; a
conduit through which gaseous fuel is supplied
to said main burner, a manually operable main’
control valve by which the supply of fuel to said
main burner is primarily controlled, g safety con-
trol valve mechanism interposed in said conduit
between said main control valve and said main
burner, a secondary conduit extending between
sald safety control valve mechanism and said
pilot burner through which gaseous fuel is sup-
plied to said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel tosaid main burner after said main control
valve has been operied, a solénoid by which said
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safety control valve mechanism. is. set. in condi-
tion to supply fuel fo said pilot burner and said
main burner, an electromagnet associated with
said safety control valve mechanism and operative
when. energized to. maintain said safety control
valve mechanism.in said set condition, a.thermo-
couple adapted to. be moved into and out of
position. to be héated by said pilot. burner, means
rendered operative by the opening of said main
control valve to move. said thermocouple - into
position to be heated by said pilot burner, a
transformer having a primary winding and a sec-
ondary winding, a. master switch operative when
closed: to effect energization: of said transformer,
a; primary circuit which includes said primary
winding and said master switch, a secondary
circuit, in which -said electric ignition. element
said solenoid and said.secondary winding -are
disposed in series with each other, said: trans-
former being operative when energized to ener-
gize said electric ignition element and said sole-
noid, means operative to break said secondary
cireuit and de-energize said electric ignition ele-
ment and said solenoid after said pilot burner
has been ignited by said electrie ignition element,
and clock actuated time control mechanism oper-
ative: to- close and open said master switch at
predetermined. set. times, sald means comprising
a -normally closed switch in said secondary cir-
cuit and a thermostatic element. adapted to be
heated. by said pilot burner and operative when
hegted-to- open said normally closed switch.

10.. Tn-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 to ignite said: pilot burner, a con-
duit threugh which gaseous fuel is supplied to
said main burner, a manually operable main
control valve by which the supply of fuel to
said main burner is primarily controlled, & safety
control valve mechanism interposed in said con-
duit between said main control valve and said
main burner; a secondary conduit extending be-
tween said safety control valve mechanism and
said pilot. burner through which gaseous fuel is
supplied to:said pilot burner, said safety control
valve mechanism. being operative to control the
supply of fuel to said, main burner after said main
control valve has been opened, & solenoid by
which said. safety control valve mechanism - is
set: in condition to:supply fuel:to said pilot:burner
4nd said. main burner; an electromagnet asso-
ciated with said safety control valve mechanism
and operative when energized to maintain said
safety- control valve mechanism in said set con~
dition, a thermocouple adapted to be moved. into
and outb of position to be heated by said pilot
burner, a- cam. associated with said- main control
valve and. operative ‘to move said: thermocouple
into- position. to be heated by said pilet. burner
simultaneously with the opening of said main
control valve, a transformer having a wrimary
windingand-a secondary winding, a master switch
eperative when closed to effect energization of said
transformer,. a- primary cirecuit which includes
said: primary winding and said master switeh,
o secondary circuit- in which. said electric. igni~
tion: element. said: selenoid and said secondary
winding are dispesed. in series with each other,
said transformer heing. operative when. energized
to: energize said electric ‘ignition element and
said.solenoid; and means operative to break:said
secondary: circuit and. de-energize said. electric
ignition element.and said solenoid:after said pilot
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burner has been ignited by said electric ignition
element.

11. In an automatic ignition and control appa-
ratus of the character described, the combination
of @ main burner, a pilot burner operative to
ignite said main burner, an electric, ignition ele-
ment operative to ignite said pilot burner, a
conduit through which gasequs fuel is supplied to
said main burner; a manually operable ‘main
control valve by which the supply of fuel to said
‘main burner is primarily controlled, a safety con=
trol valve mechanism interposed in said conduit
between said. main. control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and “said
pilot burner through which gaseous” fuel is sup=-
plied to said pilot. burner, . said safety control
valve mechanism_ being operative to control the
supply of fuel to said main burner: after said
main control valve has been opened, a solenoid by
which said. safety control valve mechanism’ is
set in condition to supply fuel to said pilot burner
and said main. burner, an electromagnet “asso-
ciated with said. safety control valve mechanism
and operative when energized to maintain said
safety control valve mechanism in said set condi-
tion, a thermocouple adapted to be moved into
and. out of position to be heated by said pilot
burner, a cam. associated with sald. main control
valve and operative to move said thermocouple
into. position to be heated by said pilot burner
simultaneously with the opening of said main
control valve, a fransformer having a. primary
winding and a secondary winding, a magster switch
operative when closed ‘to effect. energization of
said transformer, a primary circuit which in-
cludes said primary winding and said master
switch, a secondary circuit in which said electric
jgnition element. said solenoid and said secondary
winding are disposed in series with each other,
said transformer being operative when energized
to energize said electric jenition element. and
said solenoid, means operative to break said sec~
ondary circuit and de-energize said electric ig-
nition element and said solenoid after sald pilot
burner has been ignited by said electric ignition
element, and clock.actuated time control mecha-
nism operative to close and open said master
switch at predetermined set times. :

19. In. an automatic ignition and control ap-
paratus of the character described, the combina-
tion of a main burner; & pilot burner operative
to ignite said main burner, an electric ignition
element operative to ignite said pilot burner; a
conduit through which gaseous' fuel is supplied:-to -
said main burner, a manually operable main con-
trol valve by which the supply of fuel te-said
main burner is primarily controlled, a safety con=
trol valve mechanism interposed: in: said conduit
between said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said
pilot burner through which gaseous. fuel is sub-
plied to said pilot burner, said safety cantrol
valve mechanism- being operative to control-the
supply of fuel to said’ main burner after sald
main control valve has been opened, a.solenoid
by which said: safety control valve mechanism.is
set in condition to supply fuel to said pilot:burner
and said main burner, an electromagnet associ=
ated with said safety control valve mecharnism
and operative when energized to maintain said
safety control valve-mechanism:in said set:condi~
tion, a thermocouple adapted- to be: moved into
and out of position' to: be: heated by said .pilot
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burner, a ¢am associated with said main control
valve and. operative to move said thermocouple
into position to be heated by said pilot burner
simultaneously with the opening of $aid main
control valve, a transformer having a primary
winding and a secondary winding, a master
switch operative when closed to effect energiza-
- tion of said transformer, a primary circuit which
includes said primary winding and said master

switeh, a.secondary circuit in which said electric.

ignition element said solenoid and said secondary
winding are. disposed in series with each other,
said transformer being operative when energized
to energize said electric ignition element and said
solenoid, means operative to break said second-
ary circuit and de-energize said electric ignition
element and said solenoid after said pilot burner
has been ignited by said electric ignition element,
and clock actuated time control mechanism oper-
ative to close and open said master switch ab
predetermined set times, said means comprising
a normally closed switch in said secondary cir-
cuit ‘and a thermostatic element adapted to be
heated by.said pilot burner and operative when
heated to open said normally closed switch.
~13.'In an automatic ignition and control ap-
bparatus of the character described, the combing-~
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative to ignite said pilot burner, a
conduit through which gaseous fuel is supplied
to said main burner, a manually operable main
~eontrol valve by which the supply of fuel to said
main’ burner is ‘primarily controlled, a safety
control valve mechanism interposed in said con-
duit "between said main control valve and said
main burner, a secondary conduit extending he-
tween said safety control valve mechanism and
said pilot burner through which gaseous fuel is
supplied to .said pilot burner, said safety control
valve mechanism being operative to confrol the
supply of fuel to said main burner after said main
control valve has -been opéned, a solenoid by
which said safety control valve mechanism is set
in-condition to supply fuel to said pilot burner
and said main burner, an electromagnet associ-
ated .with said safety control valve mechanism
and operative when energized to maintain said

safety control valve mechanism in said set condi-.

tion, a thermocouple, means by which said pilot
burner and said thermocouple are mounted for
relative movement into and out of heat exchang-
ing relationship- with respect to each other, an
- electric .circuit between . said thermocouple and
i said electromagnet through which said electro-
- magnet is energized by said thermocouple when
heated, a solenoid-transformer -having a primary
winding and a secondary winding, a master switch
operative when closed to effect energization of
sald solenoid-transformer, & primary circuit
which includes said primary winding and said
master switch, a secondary cireuit in which said
electric ignition element, said sclenoid and- said
secondary winding are disposed in series with each
other, said -solenoid-transformer being operative
when energized to effect heat exchanging rela-
tionship - between said thermocouple and said
pilot ‘burner and to energize said electric ignition
- element and said solenoid, and means operative

o to break said secondary circuit and .de-energize

< said electric ignition-element and said solenoid
-‘after said pilot burner has been ignited by said
electricignition element.

14. In an automatic ignition and control ap- -

.. paratus of the character described, the combina-
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tion of a main burner, a pilot burner operative to:
ignite said main burner, an electric ignition ele-
ment operative to ignite said pilot burner, a con--
duit through which gaseous fuel is supplied to:
said main burner, a manually operable main con-
trol valve by which the supply of fuel to. said
main burner is primarily controlled, a safety
control valve mechanism interposed in said con-
duit between said main control valve and said
main burner, a secondary conduit extending be-
tweenl said safety control valve mechanism and
said pilot burner through which gaseous fuel is
supplied to said pilot burner, said safety control
valve mechanism being operative to control the
supply of fuel to said main burner after said
main control valve has been opened, a solenoid
by which said safety control valve mechanism is
set in condition to supply fuel to said pilot burner
and said main burner, an electromagnet associ-
ated with said safety control valve mechanism
and ‘operative when energized to maintain said
safety control valve mechanism in said set condi-
tion, a thermccouple opérative when heated to
energize said electromagnet, means by which said
thermocouple and said pilot burner are mounted
for relative movement into and out of heat ex-
changing relationship with respect to each other,
means-rendered operative by the cpening of said
main control valve fo efféct heat exchanging
relationship between said pilot burner and said
thermocouple, a transformer having a primary
winding and a secondary winding, a master switch
operative when closed to effect energization of
said transformer, a- primary circuit” which in-
cludes said' primary winding and said master
switch, a secondary circuit in which said electric
ignition element said solenoid and said secondary
winding are disposed in series with each other,
said transformer being operative when energized
to energize said electric ignition element and said
solenoid, and means operative to break said sec~
ondary circuit and de-energize said electric igni-
tion element and said solenoid after said pilct
burner has been ignited by said electric ignition:
element. '

15. In an automatic ignition and control appa-
ratus of the character described, the combing-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative to ignite said pilot burner, a
conduit through which gaseous fuel is supplied
to said main burner, a manually operable main
control valve by which the supply of fuel to said
main burner is primarily controlled, a safety con-
trol valve mechanism interposed in said conduit
between said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said
pilot burner through which gaseous fuel is sup-
plied to said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel to said main burner after said main con-
trol valve has been opened, a solenoid by which
said safety control valve mechanism is set in
condition to supply fuel to said pilot burner and
said main burner, an electromagnet associated
with said safety control valve mechanism and op-

erative when energized to maintain said safety

control valve mechanism in said set condition, a
thermocouple operative when heated to energize
said electromagnet, means by which said thermo-
couple and said pilot burner are mounted for
relative movement into and out of heat exchang-
ing relationship with respech to each other, g
cam associated with said main contro] valve and
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operative upon the opening -of said-main: control
valve to effect simultaneously -heat exchanging
relationship: between .said pilot burner and: said
thermocouple, a transformer having. a. primary
winding and a  secondary winding, ‘& ‘master
switch operative when clesed to. effect energiza-
tion of said transformer, a primary circuit which
includes said. primary winding. and said master
switch, a.secondary circuit in which said. -electric
ignition element said solenoid and said: secondary
winding are disposed in series with -each- other,
said transformer being operative: when: energized
to energize said electric ignition element and said
solenoid, and means operative to break: said sec-
ondary-circuit and de-energize said electric igni-

tion element and said solenoid after said pilot-

burner has been ignited by said’ electric. ignition
element.
-16. In an automatic igrition: and.control appa-

ratus’ of the character: described, the:combing- .2

tion of .2 main burner, g, pilot: burner operative
to ignite said main burner, an electrie ignition
element operative to-ignite said pilot burner, a
conduit through which gaseous fuel is . supplied

“to :sgid main burner, a manually operable main &

-control valve by which the supply of fuel to. said
‘main burneris primarily eontrolled, a safety con-
trol valve mechanism interposed in'said ‘conduit
between said main control valve and- said main
“burner, a-secondary conduit extending :between
said safety control valve mechanism: and said pilot
burner through which: gaseous fuel is supplied to
said pilot burner, said: safety control valve mecha-~-
nism: being. operative to control the: supply of
fuel to said main burner after -said main control
valve has been opened,. a’ solenoid by ‘which said
-safety -control valve mechanism is set in -condi-
tion ‘to. supply fuel to. said pitot burner and said
main burner, an ‘electromagnet associated with
said safety control valve mechanism and: opera-
tive when. energized to. maintain said safety con~
trol valve mechanism in said. set condition, a
thermocouple, means by whieh: said pilot burner
and said thermocouple- are mounted for relative
movement into and. out of ‘heat exchanging re-
lationship with respect to each:cther, an electric
circuit between said thermocouple and said elec-
tromagnet. through which' said. electrqmagnet is
energized by said thermocouple when: heated, a
solenoid-transformer having. & primary -winding
-and a.secondary winding, a: master switch.opera-
tive when closed to effect energization of said
solenoid-transformer, & primary cireuit which in-
cludes said primary winding: and - said master
switch, a: secondary circuit in: which: said: electric
ignition element said solenoid and said secondary
winding are dispesed: in series with' each- other,
said solenoid-transformer being operative ‘when
energized to effect heat exchanging réIa’sion’ship
between said-thermocouple and said pilet burner
and to-energize said electric ignition element
and said solenoid, means operative to break said
secondary circuit- and de-energize said- electric
ignition element and said-solenoid after said-piot
purner has been ignited by said electric-ignition
element, and: cloek actuated time control mecha-
nism- eperative to close and open - said ma-ster
switch at predetermined set times.

17. I an-automatic: ignition-and control-appa-
ratus of the character described, the-combina-
tion. of & main -burner, a pilot-burner operative
to ignite said main purner,-an eleetric ignition
element- operative to ignite said-pilot: burner;, a
conduit through whiclh: gaseous fuel is -supplied
to said main. burner, 2 manually -operable. main
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control valve by which the supply of fuel to said
main burner is primarily controlled, a safety con-
trol valve mechansm interposed in said conduit
between said main confrol valve and said main
burner, a-secondary. conduit extending between
said safety control valve mechanism and said pilot
burner through which gaseous fuel is supplied to
said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel to said main burner after said main con-
trol valve has been opened, & solenoid by .which
said safety control valve mechanism is set in con-
dition to supply fuel to said pilot burner and said
main burner, an electromagnet associated with
said safety control valve mechanism and opera-
tive when energized to maintain said safety con-
trol valve mechanism in sald set. condition, a
thermocouple operative when heated to energize

‘said electromagnet, means by -which said thermo-

¢ouple and said pilot burner are mounted for
relative movement into and out of heat exchang-
ing relationship with respect to each other, means
rendered operative by the opening of said main
control valve to effect heat exchanging relation-
ship between said pilot burner and said thermo-
couple, & transformer having a primary winding
and a secondary winding, a master switch opera-
tive  when closed to effect energization of said
transformer, a primary circuit which includes
said primary winding and said master switch, a
secondary circuit in which said electric ignition
element said solenoid and said secondary wind-
ing are disposed in series with each-other, said
transformer being operative when energized to
energize said electric ignition element and said
solenoid, and means operative to break said sec-
ondary circuit and de-energize said electric ig-
nition element and said solenoid after said pilot
burner has been ignited by said electric ignition
element, and clock actuated time control mecha-
nism' operative to close and open: said master
switch at predetermined set times.

18. In an autoratic ignition and control appa-
ratus of the character described, the combina-
tion of a main burner, a pilot burner operative to
ignite said main burner, an electric ignition ele-
ment operative to ignite said pilot burner; a con-
duit through which gaseous fuel is supplied to
said main burner, a manually operable main con-
trol valve by which the supply of fuel to said
main burner is primarily controlled, a safety
control valve mechanism interposed in said con-
duit between said main control valve and said
main burner, a secondary conduit extending be-
tween said safety control valve mechanism and
said pilot burner through which gaseous fuel is
supplied to said pilot burner, said safety control
valve mechanism being operative to control -the
supply of fuel to said. main burner after said main
control valve has been opened, a solenoid by which

dition to supply fuel to said pilot burner and said
main burner, an electromagnet associated with
said safety control valve mechanism and opera-
tive when energized to maintain said safety con-
trol valve mechanism in . said set condition, -a
thermocouple-operative when heated to energize
said electromagnet, means by which said thermo-
couple and said pilot burner axe mounted  for
relative movement into and out of heat exchang-

" associabed with: said-main control valve and oper-

%

_ative upon: the opening of said main control valve

to  simultaneously effect. heat exchanging rela-
tionship: between said pilot burner and:said: ther-
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mocouple, a transformer having a primary wind-
ing and a secondary winding, a master switch
operative when closed to effect energization of
said transformer, g primary ecircuit which in-
cludes szid primary winding and said master
switch, a secondary circuit in which said electric
-ignition element, said solenoid and said secondary
winding are disposed in series with each other,
said transformer being operative when energized
to energize said electric ignition element and said
soleénoid, means operative to break sald secondary
circuit and de-energize said electric ignition ele-
ment and said solenoid after said pilot burner has
been ignited by said-electric ignition element, and
-cleck-actuated time contiol mechanism operative
-to close and open said master switch at predeter-
mined set times. . -

19. In an automatic ignition and control ap-
Pparatus of the character described, the combina~
tion of a main burner, a pilot burner cperative to
ignite said main burner; an electric ignition. ele-
ment operative to ignite said pilot burner, a con-
duit thorugh which gaseous fuel is supplied to said
main burner, a manually operable main control
valve by which the supply of fuel to said main
burner is brimarily controlled, a safety control
.valve mechanism interposed in said conduit be-
tween said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said
pilot burner through which gaseous fuel is sup-
plied to said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel to said main burner after said main con-
trol valve has been opened, a solenoid by which
said safety control valve mechanism is set in con-
dition to supply fuel to said pilot burner and said
main burner, an electromagnet associated with
said safety control valve mechanism and opera~
tive when energized to maintain said safety con-
trol valve mechanism in said. set condition, a
thermocouple, means by which said pilot burner
and said thermocouple are mounted for relative
movement into and out of heat exchanging relg-
tionship with respect to each other, an electric
circuit between said thermocouple and said elec-
tromagnet through which said electromagnet is
energized by said thermocouple when heated, a
solenoid-transformer having a primary winding
and a secondary winding, g master switch opera-
tive when closed to effect energization of said
solenoid-transformer, a primary circuit which in-
cludes said primary winding .and. said master
‘switch, a secondary cireuit in which said eiectric
ignition element, said solenpid and said secondary
winding are disposed in series with each other,
said solenoid-transformer being -operative when
energized to effect heat exchanging relationship
hetween said thermocouple and said pilot burner
and to energize said electric ignition element and
said solenoid, means operative to break said sec-

ondary circuit and dée-energize said electric igni-

tion element and said solencid after said pilot
burner has keen ignited by said electric ignition
element, and clock actuated time control mecha-
nisin operative to close and open said master
switch at predetermined set times, said means
comprising a normally closed switch in said sec-
ondary eircuit and a thermostatic element adapt-
ed to be heated by said pilot burner and operative
when heated to open said normally closed switch.
~+ 20. In an gutomatic 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 to ignite said pilot burner, g
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gaseous fuel is supplied
to said main burner, g manually operable main
control valve by which the supply of fuel to said
main burner is primarily controlled, safety con-
trol valve mechanism interposed in said conduit
between said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said
pilot burner through which gaseous fuel is sup-
pleid to said pilot burner, said safety control valve

-mechanism being operative to control the supply
‘of-fuel to said main burner after said main con-

trol valve has been opened, a solenoid by which

-said safety control valve mechanism is set in

condition to supply fuel to said pilot burner and

-said main burner, an electromagnet associated
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-switch operative when closed

-Supply of fuel to said main

with said safety control valve mechanism ang
operative when energized to maintain said safety
control valve mechanism in said set- condition,
a thermocouple operative when heated to en-
ergize said electromagnet, means by which said
thermocouple and said pilot burner are mounted
for relative movement into and out of heat ex-
changing relationship with respect to each other,
means rendered operative by the opening of said
main control valve to effect heat exchanging
relationship between ‘said pilot burner and said
thermocouple, a transformer having a pbrimary
winding and g secondary. winding,” a' master
to effect energiza-~
tion of said transformer, o ‘primary circuit which
includes said primary: winding and said master -
switch, a secondary circuit in which said elec-
tric ignition element said solenoid and said sec-

-ondary winding are disposed in series with each

other, said transformer being operative when en-
ergized to energize said electric ignition element
and said solehoid, means operative to break
said secondary cireuit and de-energize said elec-
tric ignition element and said solenoid after said
pilot burner has been ignited by said electric
ignition element, and clock actuated time con-
‘trol mechanism operative to close and open said
master switch at predetermined set times, said
means comprising a normally closed switch in
said secondary circuit and a thermostatic ele-
ment adapted to be heated by said pilot burner
and operative when heated to open said normally
closed switch. .

21. 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 to ignite said pilot burner, g
conduit through which gaseous fuel is supplieq
to said main burner, a manually operable main
control valve by which the supply of fuel to said
main burner is primarily controlled, g safety
control valve mechanism interposed in said con-
duit- between said main control valve and- said
main burner, a secondary conduit extending be-
tween said saféty control valve mechanism angd
said pilot burner through which gaseous fuel is
supplied to said pilot burner, said safety control
valve mechanism being operative to control the
burner after said
main control valve has been opened, a solenoid
by which said safety control valve mechanism
is set in condition to supply fuel to said pilot
burner and said main burner, an electromagnet
associated with said safety control valve mecha.-
nism and operative when energized to maintain
said safety control valve mechanism in said set
condition, g thermocouple operative when heated
to energize said electromagnet, means by which
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satd: thermocouple and said pilot biirnér are
mounted for relative movement into and out of
heat exchanging ‘velatiofiship -with Tespect to
each other, & cam associated with said main
eontrol valve and operative upon the opening of
said. main eontrol valve to simultaneously effect
heat exchanging relationship between said pilot
burner and said thermocouple, 2 transformer
having a primary. winding and & secondary wind-
ing, & ‘master switch opetrative ‘when closed -to
offect - energization of said transformer, 2 pri=
mary circuit'which ineludes said primary wind~
ing. and said-master switeh, a: secondary circui’
in which said electrie ignition ¢lement said sole-
noid and -said-secondary -winding are disposed
ifi-geries with: each. other, said transformer’ being
operative When energized .to eneérgize’ said: elec=
tric ignition eleiient -and said solenoid, means
opérative to break said secondary circuit and de=
energize said electric ignition element and said
solenoid after said pilot burner has Been ignited
by said electric ignition element, and clock ae=
tuated time éontrol mechanism. operative to close
and open: said master switeh. at prédetermined
set. times, said means comprising a normally
closed switéh in said gecondary circuit and a
thermostatic element adapted to be heated by
said pilet burner and operative when heated to
open szid-normally ¢losed switeh.

99 In an sutomatic ignition and confrol ap-
paratus of the charagter deseribed, the comx
bination of a main buffiér, a pilot burner op-
erative to ignite said- main burner, an electric
ignition element operative to ignite said pilot
purner, a conduit through which gaseous fuel
is supplied to said main burner, a manually op-
erable main control valve by which the supply
of fuel to said main burner is primarily con-
trolled, a safety control valve mechanism inter-
posed in said conduit between said main control
valve and said main burner, & secondary conduit
extending between said safety control valve
mechanism and said pilot burner through which
gaseous fuel is supplied to said pilot burner, said
safety control valve mechanism being operative
to control the supply of fuel to said main burner
after said main control valve has been opened,
2 solenoid by which said safety control valve
mechanism is set in condition to supply fuel to
said pilot burner and said main burner, an elec~
tromagnet associated with said safety control
valve mechanism and operative when energized
to maintain said safety control valve mechunism
in said set condition, a thermocouple operative
when heated to energize said electromagnet,
means by which said pilot burner is mounted
for movement into and out of heat exchanging
relationship with said thermocouple, & solenoid-
transformer having a primary - winding and. a
secondary winding, a master switch operafive
when closed to effect energization of said sole-
noid-transformer, a primary circuit which in-
cludes said primary winding and said master
switeh, a secondary eircuit in which said electric
ignition element said solenoid and said secondary
winding are disposed in series with each other,
said solenoid-transformer being operative when
energized to move said pilot burner into vosi-
tion to heat said thermocouple and to energize
said electric ignition element and said solenoid,
and means operative to break said secondary
circuit and de-energize gaid electric ignition
element and said solenoid after said pilot burner
has been ignited by said electric ignition ele-
ment.
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93 Tr afy automatic ignition and control.ap=:
paratus-of the character: deseribed; the combinas=
tion of & tain burner, a pilot butnet ‘operative
to ignite said main burnet, an- eleetric ignition:
element operative to ignite said pilot burner, &
coriduit: through: which: ‘gaseous fuel & supplicd
to-said main burner, & manually: opetable main
control valve by which: the supply of fuel to:said
mgin burner is: primarily -centrolléd; & safety.
control: valve mechanisin interposed-in said eon=:
duit’ between said main control valve and safd:
main burner, o sécondary conduit exténding e
tiveen said safety cohtrol valve fechanism and:
said: pilot. burner through which gaseous fuel is:
supplied to said: pilet purner, said safety control
valve inechanism: beifig operative to control’ the
supply of fuel to said rhain burter after said
main control valve has been-opehied; & solénoid by
which -said - safety -control valve mechanism- is
set i eondition to supply fuel to: said pilot burner
and: said main burner, an: electromagnet asso=:
ciated with said safety control ‘yalve mecHanism
and operative when- energized to maintain said
saféty control valve mechganisi in said set gondi=
tion, . o thermoeouple bperative when heated {o
energize said éleétromagnet; means by which said
pilet burner. is mounted for- movement into: and
out. of heat exchanging yelationstip -with said
thermocouple, means rendered operative by the.
openirig of said main control valve to move: said-
pilét’ burner into’ position to-heat said tHermo=
couple; a. transformer: havitig 4 primary Winding
and & seeohdary winding, a master switeh opera=
tive when closed to effect’ energization of  Said
transformer; a primary cireuit which inneludés said:
primary winding and said master switch, a sec-
ondary circuit in which said electric ignition ele-
ment said solenoid and said secondary winding
are disposed in series with each other, said trans-
former being operative when energized to ener-
gize said electric ignition element and said sole-
noid, and means operative to break said secondary
circuit and de-energize said electric ignition ele-
ment and said solenoid after said pilot burner
has. been ignited by said electric ignition ele-
ment.

24. 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 to ignite said pilot burner, a
conduit through which gaseous fuel is supplied
to said main burner, a manually operable main
control valve by which the supply of fuel to said
main burner is primarily controlled, a safety con-
trol valve mechanism interposed in said conduit
between said main control valve and said main
burner, a secondary conduit extending between
said. safety control valve mechanism and said
pilot burner through which gaseous fuel is sup-
plied to said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel to said main burner after said main
control valve has been opened, a solenoid by which
said safety control valve mechanism is set in con-
dition to supply fuel to said pilot burner and said
main burner, a solenocid switch operative when
closed to effect energization of said solenoid, a
relay operative when energized to close said sole-
noid switch, an electromagnet associated with
said safety control valve mechanism and opera-
tive when energized to maintain said safety con-
trol valve mechanism in said set condition, a
thermocouple operative when heated to energize
said electromagnet, means by which said pilot
burner is mounted for movement into and out




2,807,415

27

of heat exchanging relationship with said thermo-
couple, a solenoid-transformer having a primary
winding and a secondary winding, a master switch
operative when closed to effect energization of
said solenoid-transformer, a primary circuit
which includes said primary winding and said
master switch, a secondary circuit in which said
electric ignition element said relay and said sec-
_ ondary winding are disposed in series with each
other,
when energized to move. said pilot burner into
DPosition to heat said thermocouple and to energize
said electric ignition element and said relay, and
means. operative to break said secondary circuit
and thereby effect de-energization of said elec-
tric ignition element said relay and said solenoid
after said pilot burner has been ignited by said
electric ignition element.

25. 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 to ignite said pilot burner, a
conduit through which gaseous fuel is supplied to
said main burner, a manually operable main con-
trol valve by which the supply of fuel to said main
burner is primarily controlled, a safety control
valve mechanism interposed in said conduit be-
tween said main control valve and said main
burner, a secondary conduit extending between
said safety control valve mechanism and said pilot
burner through which gaseous fuel is supplied
to said pilot burner, said safety control valve
mechanism being operative to control the supply
of fuel to said main burner after said main con-

said solenoid-transformer being operative
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trol valve has been.opened, a solenocid by which
said safety control valve mechanism is set in
condition to supply fuel to said pilot burner and
said main burner, a solenoid switch operative
when. closed to effect energization of said sole-
noid, a relay operative when energized to close
said solenoid switch, an electromagnet associated
with said safety ¢ontrol valve mechanism and
operative when energized to maintain said safety
control valve mechanism in said set condition, a
thermocouple operative when heated to energize
said electromagnet, means by which said pilot
burner is mounted for movement into and out
of heat exchanging relationship with said thermo-
couple, means rendered operative by the opening
of said main control valve to move said pilot
burner into position to heat said thermocouple,
a transformer having g primary winding and a
secondary winding, a master switeh - operative
when closed to effect energization of said trans-
former, a primary cireuit which includes  said
master switch and said primary winding, a sec-
ondary circuit in which said electric ignition ele-
ment said relay and said secondary winding are
disposed in series with each other, said trans-
former being operative when energized to ener-
gize said electric ignition element and said relay,
and means operative to break said secondary cir-
cuit and thereby. effect de-energization of said
electric ignition element said relay and said sole-
noid after said pilot burner has been ignited by
said electric ignition element, -
RICHARD H. JORDAN.,
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