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1

This invention relates to an autematic elec~-
tric ignition and control mechanism for cooking
range burners using gaseous fuel and is a modi-
fication of the control mechanisms shown.in the
patent to Charles M. Mayer and John M. Hoff
No. 2,577,787 issued December 11, 1951, the pat-
ent to Charles M. Mayer No. 2,578,718 issued De-
cember 18, 1951, the co-pending application of
Richard L. Perl and John M. Hoff filed Decen~
ber 10, 1951, Serial No. 260,966, and in the co-
pending application of Charles M. Mayer Serial
No. 286,194, filed May 5, 1952. If is especially
@esigned and adapted for automatically ignit-
ing and controlling the operation of oven burners
in cooking ranges, and may be used in conjunc-
tion with 4 time control mechanism or independ-
ently thersof as desired. .

The mechanism is designed. for use with a
main gaseous. fuel burner which is adapted to
be ignited by a gaseous fuel pilot burner. As
long n5 the pilot burner is ignited it is imma-
terial whether or not the main burner burns
constantly. It may be extinguished for soms
reason, but it will be promptly re-ignited by the
pilot’ burner if fuel is supplied thereto. . Bul
if the pilot.burner is extinguished for any reason
while the main control valve is still open to sup-
ply gas to the main burner a very dangerous sit-
uation sometimes arises. ILet us assume that
both the pilot burner and the main burner are
extinguished during operation for some reason.
CGas can then fiow to the main burner bub since
the pilot burner is extinguished the main burner
will not be ignited and unburned gas. will ac-
cumulate in the oven which may. viclently ex-
plode when an attempt is made. to ignite either
It-has been found by
experience that both the pilot burner and the
main burner are frequently extinguished during
operation. This is sometimes due to a momen-
tary failure of the gas supply or the slamming
of the oven door or to various other reasons..

Tn order to prevent any accumulation of un-
burned gas and thus eliminate danger. of:. an

explosion therefrom in the event the pilot burner 4

is extinguished for any reason during. operation,
a safety control unit by which the supply of
gas to both the main burner and the pilcs burner
is completely cut. off, in the event that pilot
Lurner is extinguished for any reason dwxing op-
eration, is provided. )

As shown herein the apparatus includes a mala
gaseous fuel burner by which the oven in a cook-
ing range is heated. The main burner is adapi-
ed to be ignited by a gaseous fuel pilot burner
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which.burns only during the time the oven is
in operation. At cther times the supply of gas
to both the main burner and the pilot burner
is’ cut off Dby.the safety control unit which is
interposed. in a main conduit between the gas
supply. manifold and the main burner. Duaring
cperation gas fows from the manifold into the
safety control unit. From the safety control unit
gas flows through a small branch coaduit di-
rectly to the pilot burner; and through the main
conduit, a manually operable normally closed
main control valve, and a standard thermostat-
ically operated oven temperature control valve
to the main burner. A normally open master
control switch which is associated with the main
control valve is. provided to initiate -operation
of both the pilot burner. and the main. burner.
The master control switch is arranged to be
closed by the opening of the main control valve
and to be opened by the closing of the main
control valve. . The closing of the master control
switeh energizes, through a normally closed ther-
mostatically opened switch, a solenoid trans-
former which is operatively connected te the
safety control unit, and the solenoid. transformer
when energized -energizes an electric resistance
jghition element.. The energization of the sole-
noidl transformer also causes.it to seb the safety
control unit to permit the flow of gas from
the - safety control umit to.the pilot burner
while .cutting off the supply of gas Irom the
safety .control unit to.the main burner. .'The
pilot. burner is ignited by the electric ignition

_element and projects a flame against a thermo-
‘static element which is operatively connected to

the normally closed switch, and against a ther-
mocouple which is operatively connected to an
electromagnet in the safety control unit. After
the thermostatic element becomes heated it opens
the normally closed switch which de-engrgizes
the solenoid transformer and the electric igni-
tion. element. As soon as the solenoid frans-
former is de-energized the safety control unit is -
automatically operated by spring meéans to main-
tain the supply of gas. to the pilot burner through
the branch conduit and to also supply gas to the
main burner through the main control valve and
the oven temperature control vaive. 'The main
burner is then ignited by the pilot burner. The
thermocouple, as long as it is heated by the pilot
burner, maintains the safety control unit through
the electromagnet in condition fo. supply.gas to
both. the main burner and the pilet burner. . The
oven temperature control valve then. regulates
the supply -of gas to the main burner so as to
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3
maintain the desired oven temperature. As long
as the pilot burner is ignited the main burner
will burn normally under the control of the oven
temperature control valve. But if during opera-
tion the pilot burner is extinguished for any rea-
son the thermocouple will immediately cool and
allow the safety control unit to automatically cut
off the supply of gas to both the main burner
and the pilot burner. As an example of the
manner of operation of the apparatus, let us
assume that during operation the pilot buiner
is suddenly extinguished, for instance, by a

momentary failure of the gas supply from the -

manifold to the burners. The thermocouple im-
mediately cools, allowing the safety control unit
to cut off communication between the manifold
and both the main burner and the pilot burner.
Then after the thermostatic element has cooled,
closing the normally closed switch, which is
maintained open by the thermostatic element
during normal operation of the oven, the solenoid
transformer and the electric ignition element
are again energized, since the master control
switch is still closed. The energization of the
solenoid transformer will cause it to operate the
safety control unit to re-establish communica-
tion between the manifold and the pilot burner
only. Then when gas is again available the piioy
burner will be reignited and re-establish normal
operation of the oven as previously described.

To adapt the apparatus for use in conjunec-
tion with any standard time control mechanism,
we provide a normally closed supplemental con-
trol switch which is disposed in series with the
master control switch. The supplemental. con-
trol switch is adapted to be opened and closed
‘at predetermined set times by the time control
mechamsm When the time control mechanism
is used the normally closed supplemental control
switch is opened and the time control mecha-
nism is set to initiate operation of the oven burner
at a predetermined time by closing the supple-
mental control switch, and to terminate op-
eration thereof at a predetermined set later
time by opening the closed supplemental
control switch. The main control valve is
then manually opened and the master control
switch is simultaneously closed. At the set time
the control mechanism will close the supple-
_mental control switch which will effect the en-
ergization of the solenoid transformer and the
electric ignition element. The apparatus will
then operate as previously described in connec-
tion with manual control until the time control
mechanism opens the supplemental control
switch at the set later time to terminate opera-
tion. The opening of the supplemental control
switeh will cause the safety control unit to cut
off the supply of gas to both the main burner
and the pilot burner, thus terminating opera-
tion.

" Prolonged power failures of many hours and
sometimes of even several days’ duration fre-
quently occur in various parts of the country.
In order to eliminate the necessity of either keep-
ing the main burner burning constantly during
a prolonged power failure or manually actuating
the safety control unit, as is normally done by
the solenoid transformer, and then lighting the
pilot burner with g match each time the oven
is used, the mechanism is so constituted and ar-
ranged that the pilot burner will burn constantly
during a power failure instead of being extin-
guished each time the supply of gas to the main
burner-is cut off. The operation of the main
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burner is then controlled by the opening and
closing of the main control valve.

The principal object of the invention is to
provide 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 an electrical ignition and control system of
the character described means for completely
shutting off the supply of gas to both the main
burner and the pilot burner in the event the
pilot burner becomes extinguished for any reason
during operation.

Another object of the invention is to provide
in an automatic ignition and control system for
oven burners means by which the system may
be easily converted from a fully automatic sys-
tem to a constantly burning pilot burner system
during power failures.

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

Another cbject of the invention is to provide an
automatic ignition or control mechanism of the
character described in which the safety control
unit and the thermocouple circuit are utilized to
initiate and terminate operation of the main
burner by the time control mechanism.

Cther and more limited objects of the invention
will be apparent from the following specification
and the accompanying drawings forming a part
thereof, wherein:

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

Pig, 2 is an enlarged central vertical section
through the safety control unit showing the vari-
ous parts in position to cut off the supply of fuel
to both the pilot burner and the main burner;

Fig. 3 is a view similar to Pig. 2 showing the
various parts in the position they are automati-
cally moved to when the master control switch is
closed to initiate the operation of the main oven
burner:

Fig. 4 is a wiring diagram of the apparatus;
and

Fig. 5 is a view similar to ig. 4 showing a
slightly modified arrangement.

Referring now to the drawings by reference
characters, the numeral | indicates a gaseous
fuel burner which is mounted in or in heating re-
lation to a cooking range oven 2. Gaseous fuel
is supplied to the burner ( from a manifold M
through a conduit 3. Interposed in the conduit
3 are a safety control valve mechanism generally
indicated by the numeral 4, a manually operable
main control valve 5, and an oven temperature
control valve 6. During operation gas flows from
the manifold M through the conduit 3 to the
safety control unit 4, to be described in detail
hereinafter. From the safety control unit 4 the
gas flows through the conduit 3, the main control
valve §, and the oven temperature control valve

to the burner i. The oven temperature control
valve b is operative to regulate the amount of gas
flowing to the burner | during operation in order
to maintain the oven 2 at any desired set tem-
perature. The valve 6 is set to any desired tem-
perat-'re by a handle T having a pointer 8 which
cooperates vith a graduated dial 9 carried by the
valve *. The valve § is controlled according to
the tem_ erature setting by a thermostatic ele-
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ment 18 which is' mounted: in the oven 2" and is
connected to the valve § as shown at [f. The
miain control valve § is a standard shut off valve
which is manually opened-and closed by a handle
13 and a valve stem {2. 'The oven temperature
control valve § is of sfandard weil known con-
struction. Consequentiy it is not shown in detail
herein. There are many different ¢onstructions
availdable any ‘one-of which will work-equally well
herein. If desired the shut-off valve § and:the
oven- temperature control valve § may be com-
bined as a single unit and-bothiactuated by the
same handle. and stem. Many such- combined
valves are available, Gas is-also supplied fo a
pilot- burner 14 through- a branch-conduit: {5

~which extends Letween the safety control-valve

mechanism § and the pilot-burner 14§. - The pilot
burner: §4is disposed adjacentthe rear end of the
main burner { in pesiticn to ignhite the burner i
when gas is supplied thereto. An electrical igni-
tion element 16 is operatively associated with the
pilot burner 14 in position:to ignite the pilot
burner {4 when-gis is supplied therets. A ther-
mostatic element 17 and a thermocouple 18 are

mounted in position to be heated by-a flame from &

the pilot burner. The thermostatic’ element: {7
is operative to actuate a double throw switch 19

which controls the-energization of the electrieal

ignition element 16 and a solenoid transformer 23
which when:energized operates the-safety con-
trol unit to supply gas to the pilet burner 4 only,
as will be described in connection with the de-
seription of the safety control unit ang the oper-
ation of the whole apparatus. The switch-{8also

controls the energization of a sighal light bulb .

1, which ‘when energized indicates that the appa~
ratus is functioning properly. The thermocouple
18, when heated, is operative to hold -the safety
control unit in condition to maintain the supply
of gas to both the pilet burner {4 and the main
purner 1, as will -also be-deseribed in-conneection
with the description of the safety control vaive
mechanism and the operation of the apparatus.
An electric circuit between the therinocouple 18
and the safety control unit 4 is established by a
copper tube 21 and in insulated wire 22 within
the tuke 24. ‘

A master control switch 23 is provided to con-
trol the operation of the apparatus. The master

control switch 23 is associated with-the main con-

trol valve 5. and is adapted to be opened and
closed by a cam 25, carried by:the valve -stem
12, through ‘a link 26.- The arrangement is such
that the switch 23 ‘is-simulfaheously. closed with

the opening of ‘the main control ‘valve §, and-is. 55
. simultaneously opened with' the- closing of the

valve 5.
The- constriction of the safety control unit 4
and its connection to the solenoid transformer

99 'will now be described, reference-being had to &
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Figs, 2-and 3, of the drawings. This unit com- ’

prises a casing 35 having.a chamber-36 in-one
end thereof and a chamber 37 in the other end
thereof. The .chambers 36 and 3T are connected

by a bore 38 of reduced diameter. A-valve seab
-39 is-located at one end -of the ‘bore 38 and a
_similar valve seat 40 is located at the othér-end

of the bore 38. The chamber 36 is closed by a
removable cap 41 and the chamber 31 is'closed
by & removable cap 42. A sleeve 43, having end
walls 44 and 45, is carried by the cap 41 and-ex-
{ends into the :chamber 36. A valve stem 48
which is slidably mounted in & bushing 47 car-
ried by the end wall 45 of the sleeve 43, extends
from the chamber 36 into the sleeve 43. .A-con-

[

~of -the spring. 66.

“ber 36.
“burner | gas flows from the chamber 36 through

~and the secondary winding 17.
.is slidably mounted in the bore 79 of the spool

trol valve 48 of suitable material is sécured 0
one end of the valve stem 4§ within the cham-
ber- 36, and an-armature 43 in-the form of athin
light iron disc, is secured-to the other end of the
stem-46: within the sleeve 43. A very light rel-
atively weak coiled compression spring 50 dis-
posed-about the valve stem: 46 between the-con-
trol valve 48 andthe end wall 45-0of the sleeve 43
normally holds the confrol valve 48 against the
valve seat:39: An electromagnet 5t is secured
to one-end -of a hollow exteriorly threaded stud
52-which extends out through -aligned apertures
inthe-end wall 44, of the sleeve 43, and inthe end
of the cap41. A-nut 53 screwed onto the’ outer
portion of the stud 52 securely holds-the magnet
51 and the sleeve 43 .in place. The legs of the
magnet 51 have a winding 54 thereon, one end
of which is- connected to the: tube 21 and the
other end of which is connected to the wire 22
in the tube 24. The tube 21 s inserted into the
hollow stud 52-and is held in place by & screw
fitting 52a. A sleeve 56 is screwed into-a thread-
ed recess in the end of the cap 42, as indicated
at 56, -and extends into the chamber 37 a slight
distance. One end of the sleeve 55 is closed by
an-end wall 51, and the other end, which is open,
registers: with -a- circular aperture 58 in-the-end
wall of the cap 42. A plunger 59 is slidably
mounted in the sleeve 55 and extends out through
the aperture 58 in the cap 42. A stem62, which
is-secured to-the inner end of the plunger 59, ex-
tends out through an aperture 63 in the end wall
57 of the sleeve 55, and through ‘the chamber 31
and into the bore 238. The stem 82 has a collar
84 rigidly secured thereon between the end wall
57 and the outer end of the stem. An interrupter
valve 65 of suitable material is slidably mounted
upon the stem 62 between the end wall 57 of the
sleeve 55 and the collar 64. The interrupter valve
§5 is-adapted to engage the valve seat 40°to-cut
off the fow of gas into the chamber: 37 during
the initiation-of operation as will be hereinafter
described. A compression spring 671 which is
stronger than the spring 66 is disposed about the
stem: 62 within the sleeve 55 between the inner
face of the end wall 57 and the inner end of the

“plunger 59. The spring 67 is operative to return

the plunger 59, stem 62 and valve 65 from the
position shown in Fig. 3 back to their normal po-
sition as shown in Fig, 2, against the resistance
A port 68 in the casing 35
provides‘communication between the chamber 36
and the conduit 3 to allow gas to flow. from the
manifold M through the conduit 3 into the cham-
During normal operation of the main

the reduced intermediate bore 38 and into the
chamber 37. A port 63 which establishes com-
munication between the branch conduit 15 and

- the hore 38 is provided to supply gas to the -pilot

burner 14; and a port 18 establishes communica-
tion between the chamber 37 and the conduit 3
to ‘permit the flow of gas from the chamber 31
to the main burner { through the main control

~valve 5 and the oven temperature control valve 8.

The solenoid transformer 20 comprises a spool
15 on which are wound the primary winding 76
An armature 78

15. The solenoid transfiormer 20 may be oper-
atively associated with the safety control unit 4
in any suitable manner. As shown herein it is
secured to the cap 42 of the safety control unit

-4, with the armature 78 thereof in axial align-
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7
ment with the plunger 59 of the safety control
unit 4.

In order to accommodate the apparatus for au-
tomatic control whereby operation of the main
oven burner { may be automatically initiated at
a predetermined set time and automatically ter-
minated at a predetermined set later time, we
provide a normally closed supplemental master
switch 85 which is adapted to be opened and
closed by a standard time control mechanism 86,
and interpose the secondary winding 80 of a
transformer 81 in the thermocouple circuit 21—22
in series with the winding 54 of the electro-mag-
net 5f.. The winding 80 is heavy wire having
substantially no resistance.

The operation of the apparatus will now be de-
scribed, particular reference being had to Fig.
4 of the drawings. During manual control the
supplemental master switch is maintained closed.
To initiate operation under manual control it is
only necessary to manually open the main con-
trol valve 5 and close the master switch 23, and
then manually close the main control valve 5
and open the master switch 23 to terminate op-
eration. - 'When the switch 23 is closed current
will flow. from one side §0 of the line through
the lead 81, switch 23, lead 92, switch 85 and lead
93 to the terminal 94 of the double throw switch
19. The current then flows through the switch
{9 to the terminal 95 thereof and then through
the lead 96 to the primary winding 16 of the
"solenoid transformer 20 and from there back to
the other side 97 of the line through the lead 98.
The solenoid transformer 28 and the electric
ignition element |6 which is connected to the
secondary winding 77 of the solencid transformer
20 by the leads 89 and 80 are now energized.
The solenoid transformer 20 being energized
shifts the various parts of the safety control unit
4 from the position shown in Fig. 2 to the posi-
tion shown in Fig. 3, opening the control valve
48 and closing the interrupter valve 65. Gas can
now flow to the pilot burner t4 where it is ignited
by the ignition element 16, but gas cannot yet
flow to the main burner i since the interrupter
valve mechanism in the chamber 37 of the safety

. control unit is maintaining the entrance there-
to closed. The pilot burner being ignited heats
the thermocouple 18 and the thermal element 7.
The thermocouple being heated generates a
minute current of the order of .015 volt which
flows from the thermocouple through the tube 21
to the winding 54 of the electrornagnet 51 and
from there through the wire 22 and secondary
winding 80 of the transformer 81 back to- the
thermocouple 8. The thermocouple current en-
ergizes the electromagnet 51 sufficiently for it to
hold the control valve mechanism in the cham-
ber 36 in the position shown in Fig. 3 against the
slight resistance of the spring 52 after it has
been moved to this position by the solenoid trans-
former 28, but not enough for the electromag-
net to attract the mechanism from the position
shown in Fig. 2 to the position shown in Fig. 3.
The heating of the thermal element |71 causes it
to actuate the switch (9 to break the circuit to
and deenergize the solenoid transformer 29 and
consequently the electric ignition element 18,
and to make the circuit tc the signal light bulb
L through the terminal {2i and lead 162. As
soon as the solenoid transformer 2§ is de-ener-
gized the spring 67 returns the interrupter valve
mechanism in the chamber 37 back from the
position shown in Fig. 3 to the position shown
in Fig. 2 while the electromagnet 51 holds the

10

15

20

25

30

40

45

50

Hd

66

70

8

control valve mechanism in the chamber 36 in
the position shown in Fig. 3. Gas can now flow
through the main control valve 5 to the main
burner { where it is ignited by the pilot burner
14, Under normal conditions the burner | will
now operate under control of the oven tempera-
ture control valve 6 until its operation is termi-
nated by the opening of the switch 23 and the
simultaneous closing of the valve 5. The closing
of the manually operable valve 5 cuts off the flow
of gas from the control unit 4 to the main burner
I, but it does not cut off the flow of gas to the
pilot burner t4. This is effected by the opening
of the master control switch 23 which effects the
energization of the primary winding (03 of the
transformer 8. When the switch 23 is opened
to terminate operation current flows from the
side 80 of the line through leads 91 and 104 to
the primary winding 103 of the transformer 8i,
and from the primary winding 103 through the
leads 105 and 93 to the terminal 94 of the switch
19. From the terminal 84 the current flows
through the switch 19 to the terminal i6f and
from there back to the other side 97 of the line
through the lead 102 and signal light bulb L.
The energizing of the primary winding 103 of
the transformer 81 generates an alternating cur-
rent of the order of .15 volt in the secondary
winding 80 thereof which is superimposed upon
the minute direct current generated by the
thermocouple in the thermocouple circuit. The
superimposing of the higher voltage alternating
current upon the much lower direct current in
the thermocouple circuit momentarily de-ener-
gizes the electromagnet 51 after which the spring
50 returns the control valve mechanism in the
chamber 36 back from the position shown in Fig.
3 to the position shown in Fig. 2, thus cutting off
the flow of gas from the safety control unit 4
to both the main burner and the pilot burner.

Both the direct current generated by the ther-
mocouple 18 and the alternating current gener-
ated by the transformer 81 are of such minute
amplitude that neither one can energize the elec-
tromagnet 51 sufficiently for it to attract the ar-
mature 49 to it after the armature has once been
released by the electromagnet 5f and moved
away therefrom by the spring 50, no matter how
minute the separation between the magnet and
armature may be. The force exerted by the
spring 50 tending to move the armature 49 away
from the electromagnet 51 is so slight that it can-
not overcome the holding force exerted upon
the armature 49 by the electromagnet 51 when the
armafture is in contact therewith, but is sufficient
to separate the armature and electromagnet
whenever the electromagnet is momentarily de-
energized. When the electromagnet 51 is ener-
gized only by the direct current generated by the
thermocouple the polarity of the electromagnet
remains constant, but when the alternating cur-
rent generated by the transformer is applied to
the electromagnet the polarity thereof is con-
stantly reversed. The superimposing of the high-
er voltage alternating current upon the lower
voltage direct current momentarily renders the
holding force of the electromagnet zero each time
the polarity thereof reverses, which oceurs when
the negative value of the alternating current is
equal to the positive value of the direct current.
At this moment the holding force of the electro-
magnet is zero the spring 56 will separate the ar-
mature and magnet after which the electromag-

" net cannot attract the armature back to it.

%

As long as outside current is available the main
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control valve 5 performs no useful function in
either initiating or terminating cperation of the
apparatus, as the flow of gas from the manifold
M to the main burner 1 is cut on and off before it
reaches to valve 5 by the safety control unit 4
which is interposed in the conduit 2 between the
manifold M and the valve 5. The master control
switch 23 through the safety control unit 4 con-
trols both the initiation of and the termination
of the operation of the main burner 1. The clos-
ing of the normally open master control switch
23 effects the opening of the control valve 48
and the closing of the interrupter valve 65 in the
control unit 4. Gas then flows fo the pilot burner
{4, but it is cut off from the burner | by the
interrupter valve 65. After the p'lot burner has
been ignited and heats the thermostatic element
{1 the interrupter valve 65 is opened after
which gas can flow from the safety control unit
4 through. the open valve 5 to the main burner .
The valve 5 is provided only to control the oper-
ation of the main burner i during prolonged
power failure after the apparatus has been con-
verted from a fully automatic ignition and control
system to a constantly burning pilot burner sys-
tem.

If the pilot burner is extinguished for any
veason during operation, then the thermocouple
18 and the thermal element {71 will cool. The
electromagnet 51 will then be de-energized and
release the control valve mechanism in the cham-
ber 36 which will then be returned by the spring
50 to the position shown in Fig. 2 cutting off the
supply of gas to both the pilot burner {4 and the
main. burner 1,
cools, which is after the thermocouple 18 has
coeled, it will actuate the switch {9 to again make
the circuit to the solenoid transformer 28 and
break the circuit to the signal light bulb I.. The
apparatus will then re-cycle as described as soon
as gas is available.

In order to adapt the mechanism for automatic
operation of the burner I, we interpose the nor-
mally closed supplemental control switch 85 in
series with the main control switch 23 and provide
the standard electrically operated time control
mechanism 88 which is operative to close and open
the switch 85 at predetermined set times. Oper-
ating current is supplied to the time control mech-
anism through: the leads (10 and 11{. During
manual control of the burner i the switch €5 is
maintained closed. For automatic confrol the
time control mechanism 87 is first set ta initiate
operation at a predetermined time and to termi-

nate operation at a predetermined later time. ;

The setting of the time control 87 automatically
apens the switch 85. The valve § is then man-
ually opened and the switch 23 closed, The open-
ing of the valve § and the closing of the switch
23 will have no effect as long as the switch 8%
is open since the safety control unit 4 is in the
condition shown in Fig. 2 with the valve 48 in
the chamber 36 cutting off the flow of gas fromthe
safety control unit & to both the main burner
{ and the pilot burner 14. At the set time the
time control mechanism will close the switch 85
after which the mechanism will function exactly
a8 described in connection with manual contrel
until time to tevminate operation. At the prede-
termined set time for terminating operation the
time eontrol mechanism 85 will open the switch
35 which will effect the energization of the pri-
mary winding 102 of the transformer 88 which in
turn will effect the de-energization of the elec-
tromagnet 51, hoth exactly as described in con-

When the thermal element 17 :
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nection with manual operation. The electro-
magnet will then release the control valve 48 in
the safety control unit 4 and the spring 59 will
then close the valve 48 and cut off the flow of gas
0 both the main burner { and the pilot hurner 4.
At any time thereafter the apparatus may be
reset for manual control by closing the valve 5
and switch 85 and opening the switch 23. If dur-
ing automatic operation the vilot burner {4 is
extinguished for any reason the apparabus will
function to cut off the supply of gas as described
in connection with manual operation.

The sighal light bulb L performs two separate
and distinet functions. First, when energized it
shows that the apparatus is functioning properly,
and second it supplies the necessary impedance
to prevent shorting across the line 96—87 when
the switches 23, 856 and 94—Ii8i are all closed.
If desired o condenser or inductance or other
(esistance element can be substituted for the
[ aNap

During periods of non-operation when either
or hoth of the switches 23 and 85 are open cur-
rent will flow from the side 88 of the line through
the leads 8¢ and {84 to the primary winding 103
of the transformer 81, and from the primary
winding (82 to the terminal 8¢ of the switch 19
through the leads 185 and 93. From the terminal
84 current flows through the switch 19 to the ter-
minal 85 and from there back to the other side
87 of the line through the lead 9%, primary wind-
ing 78 of the solenoid 2§, and lead 83. A blank-
ing out alternating current of higher voltage is
thus always superimposed upon the direct much
lower voltage current generated by the thermo-
couple in the thermocouple circuit whenever
either of the switches 23 or 85 are open. From
this it will be apparent that the electromagnet
51 can only be energized by the thermocouple
current when both of the switches 23 and 85 are
closed since current flowing from the side 82 of
the line through the lead §! will then follow the
path of least resistance through the switches
23 and 85 instead of through the primary winding
{23 of the transformer 81.

The oven may he repeatedly used during a
prolonged power failure without the necessity
of manually lighting the pilot burner t4 with
a match each time it is used, as the construction
and arrangement of the apparatus is such that
it can be quickly and easily converted from a fully
automatic electric ignition system to a constantly
burning pilot burner system. In order to con-
vert the apparatus to a constantly burning pilot
pburner system the safety control unit 4 is manu-
aily set and held in the condition shown in Fig:
3, by depressing the button (5§32 secured to the
armature 18, in which condition gas can flow
to the pilot burner {4 and be ignited by a match.
The control unit 4 must be held as shown in Fig.
2 until the pilot burner {4 has heated the thermo-
couple I8 sufficiently for it to ensrgize the elec-
tromagnet 8i after which the button 103 may
be released. The electromagnet §¢ will hold the
control valve in the chamber 3§ open as shown
in Fig. 3 and the spring &1 will return the inter-
rupter valve in the chamber 87 back to cpen posi-
tion as shown in Fig. 2. Then the operation of
the burner # is manually controlied by the open-
ing and closing of the valve §. Obviously the
apparatus cannot be automatically controlled by
the time control mechanism 8§ during a power
failure, nor can the electromagnet be de-ener-
gized by the transformer i during manual con-
trol, i
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In Fig. 5 we have shown a slightly modified
form of the invention in which we place the
secondary winding 88 of the transformer 81 in
parallel with the electromagnet winding 54 in-
stead of in series therewith. As shown one side
of the winding 80 is connected to the tube 21
by the lead 107 and the other side of the winding
80 is connected to the wire 22 by the lead 108.
Otherwise the construction and operation of this
form of the invention is the same as that shown
in Figs. 1 to 4 and the same reference characters
have been applied to similar parts.

From the foregoing it will be apparent to those
skilled in this art that we have provided a very
simple and efficient mechanism for accomplishing
the objects of the invention.

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

What is claimed is:

1. In an automatic ignition and control ap-
paratus of the character deseribed the combina-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative when energized to ignite said
pilot burner, a gaseous fuel supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
control unit operative to cut off the supply of fuel
to said main burner and said pilot burner inter-
posed in said conduit between said main burner
and said manifold, a manually operable shut off
valve interposed in said conduit between said
safety control unit and said main burner, a
branch conduit extending between said safety
control unit and said pilot burner through which
fuel is supplied to said pilot burner, a solenoic
operatively associated with said safety control
unit, said solenoid being operative upon energiza-
tion to first set said safety control unit in con-
dition to supply fuel fto said pilot burner while
cutting off the supply of fuel to said main burner
and upon subsequent deenergization to set said
safety control unit in condition to also supply
fuel to said main burner, an electromagnet asso-
ciated with said safety control unit and operative
when energized to maintain said safety control
unit in said last set condition, a thermocouple

adapted to be heated by said pilot burner, an :

electric circuit between said thermocouple and
said electromagnet through which said magnet
is energized by said thermocouple when said
thermocouple is heated, a manually operable nor-
mally open master switch, a normally closed
supplemental master switch disposed in series
with said master switch, said master switch and
said supplemental master switch being operative
when both are closed to effect the energization
of said solenoid and said eleciric ignition ele-
ment, a normally closed switch means disposed
in series with said master switch which is opera-
tive when opened to effect deenergization of said
solenoid and said electric ignition element, and a
thermostatic element adapted to be heated by
said pilot burner and operative when heated to
mainfain said normally closed switch means open
and when cool to maintain said normally closed
switch means closed, a transformer having g
primary winding and a secondary winding, said
secondary winding being connected into said
thermocouple circuit, said transformer being op-
erative when energized to superimpose an alter-
nating current upon the thermocouple curreny
of sufficient voltage to blanket out the thermo-
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couple current and thereby de-energize said elec-
tromagnet, said master switch and said supple-
mental master switch each being operative when
open to effect the energization of said trans-
former, and a time control mechanism operative
to open and close said supplemental master switch
at predetermined set times.

2. An automatic ignition and confrol apparatus
as defined in claim 1 in which said secondary
winding is connected into said thermocouple cir-
cuit in series with said electromagnet.

3. An automatic ignition and control apparatus
as defined in claim 1 in which said secondary
winding is connected into said thermocouple cir-
cuit in parallel with said electromagnet.

4. In an automatic ignition and control ap-
paratus of the character described the combina-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative when energized to ignite said
pilot burner, a gaseous fuel supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and said pilot burner
interposed in said conduit between said main
burner and said manifold, a manually operable
shut off valve interposed in said conduit between
said safety control unit and said main burner, a
branch conduit extending between said safety
control unit and said pilot burner through which
fuel is supplied to said pilot burner, a solenoid
operatively -associated with said safety control
unit, said solenoid being operative upon ener-
gization to first set said safety control unit in
condition to supply fuel to said pilot burner while
cutting off the supply of fuel to said main burner
and upon subsequent de-energization to set said
safety control unit in condition to also supply
fuel to said main burner, an electromagnet asso-
ciated with said safety control unit and operative
when energized to maintain said safety control
unit in said last set condition, a thermocouple
adapted to be heated by said pilot burner, an
eleciric circuit between said thermocouple and
said electromagnet through which said magnet is
energized by said thermocouple when said ther-
mocouple is heated, a manually operable nor-
mally open master switch, a normally closed sup-
plemental master switch disposed in series with
said master switch, said master switch and said
supplemental master switch being operative when
both are closed to effect the energization of said
solenoid and said electric ignition element, a nor-
mally closed switch means disposed in series with
sald master switch, a normally open switch
means, a thermostatic element adapted to be
heated by said pilot burner and operative when
heated to maintain said normally closed switch
means open and said normally open switeh means
closed, a transformer having a primary winding
and a secondary winding, said secondary winding
being connected into said thermocouple circuit,
an impedance adapted to be connected in series

5 with said master switches, said transformer being

cperative when energized to superimpose an al-
ternating current upon the thermocouple current
of sufficient voltage to blanket out the thermo-
couple current and thereby de-energize said elec-
tromagnet, said normally closed switch means

Jeing operative when closeq to connect said pri-

mary winding in series with said solenoid and
when open to effect the de-energization of said
solenoid and said electric ignition element, said
normally open switch means being operative when
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closed to connect said impedance in series with
said master switches, sald master switch ang said
supplemental master switch each being operative
when open ta effect the energization of said
transformer, and a time control mechanism oper-
ative to open and close said supplemental master
switch at predetermined set times.

8. An automatic ignition and conbrol appa-
ratus as defined in claim ¢ in which ssid sec-
ondary winding is conneeted into said thermo-
couple eircuit in series with said electromag-
net.

6. An automatic ignition and control appa-
ratus as defined in claim 4 in which said sec-
ondary winding is connected into said therma-
couple circuit in parallel with said electromag-
net. )

‘7. An automatic ignition and eontrol appa-
ratus as defined in claim 1 in which said master
switch and said supplemantal master switch are
also operative when both are closed to maintain
said transforimer de-energized. ’

8. An automatic ignition and control appa-
ratus as defined in claim 4 in which said master

switeh and said stupplemental master switeh: 25

ave also operative when both ave closed fo main.
tain said transformer de-energized.

9. Tn an automatic 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
element operative when energized to ignite said
pilet burner, z gaseous fueél supply manifold, a
main conduit through which fuel is supplied to
gaid main burner from said maenifold, a safety
contral unit operative ta cut off the supply of
fuel to said main burner and said pilot hurner
interposed in said conduit between said main
burner and said manifeld, a branch conduilt ex-

tending between said safety contral unit and said

pilot burner through which fuel is supplied {o
said pilot burner, a solenocid operatively associ~
a8ed with said safety control unit, said solenoid
being operstive upon energization to first set said
safety control unit in condition to supply fuel
to said pilot burner while eutting off the supply
of fuel to-said main burner and upon subseguent
desnergization to set said safety eontrol unit in
condition te also supply fuel to said main buraer,
an electromagnet associated with - saict- safety
control unif-and operative when energized to
maintain said safety eontrol unit in said last set
candition. a thermoszeuple adapted to be heated
by said pilot burner, an electric eireuit between
said. thermocouple and -said electromagnet
through which said magnet is energized by said
thermocouple when said thermocouple is heated,
a manually operable normally open - master
switch. a normally closed supplemental master
switch disposed in series with said master switch,
said master switch and said supplemental master
switeh being operative when both are elosed fo
effect the energization of said solenoid ang said
electrie ignition element, a normally closed switch
means dispased in series with said master switclx
which is operative when opened to effeet deener-
gization of said salenoid and said electric ignition
element, and a thermestatic element adapted to
be heated by said pilot burner and operative
when heated to maintain said normally closed
switch means open and when eool to maintein
said normally closed switch means closed, @
tropsformer having a primary winding and & sec~

ondary winding, said secondary winding heing.

connegted inte: seig thermocouple eirculf,. sald
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transformer being operative when energized: to
superimpose an alternating - current upon the
thermocouple current of sufficient voltage to
blanket out the thermocouple current and there«
by deenergize said electromagnet, said master
switch and said supplemental master switch each
being operative when open to effect the ener~
gization of said transformer, and a time control
mechanism operative to open and close said sup-
plemental master switch at predetermined set:
times.

10. An automatic ignition and confrol appa-~
ratus as defined in claim 9 in which said sec~
ondary winding is connected into said thermo-
couple cireuit in series with said electromagnet..

11, An automatic ignition and control appa-
ratus as defined in claim 9 in which said sec-
ondary winding is connected into said thermo-
couple circuit in parallel with said electromag-
net.

12. An automatic ignition and.control appa-
ratus as defined in claim 9 in which said master
switch and said supplemental master switch are
also operative when both are closed to maintain
said fransformer de-energized.

13. In an sutomadtic ignition and control appa-
ratus of the character described the combinae
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative when energized to ignite said
pilot burner, a gaszeous fuel supply manifold, a
main conduit through which fuel is supplied
to said main burner from sald manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and said pilot burner
interposed in said conduit betweer: said main
hurner and said manifold, a branch conduit ex-
tending ketween said safety control unit and said
pilot’ burner through which fuel is supplied to
said pilot burner, a solencid operatively associ-~
ated with said safety control unit, said solenoid
heing operative upon energization to first set said
safety control unit in condition to supply fuel to
said pilot burner while cutting off the supply of
fuel to said main burper and upon subsequent
deenergization to set said safety control unit in
condition to also supply fuel to said main burner,
an electromagnet associated with said safety con=
trel unit and operative when energized to main-
tain said safety control unit in said last set con-
dition, a thermocouple adapted to be neated by
said pilot hurner, aw elsctric cireuit between said
thermoacouple and said electromagnet through
which said ‘magnet is energized by said thermao-
couple when said thermocouple is heated, a man-
nally aperable normally open master switch, a
normally elosed supplemental master switch dis=
posed in series with said master switch, said
master switch and said supplemental master
switeh being eperative when both are closed to
eifect the energization of gaid solenoid and sdid
electric ignition element, & normally closed switch
means disposed in series with said master switch,
a normally open switch means, a thermostatic
element adapted to be heated by said pilot burner
and epsrative when heated to maintain said nor-
mally elosed switch means open and said nors:
mally opnen switch means closed, a transformer
having a prieary winding and a secondary winds=
ing, said secondary winding being connected into
sald thermosounte civeuit, an impedance adapted
to bhe econnected in series with sald master
switches, said transformer being eperative when
energized to superimpose an. alternating current
upon: the thermocouple current of sufficient volts




2,637,398

15

age to blanket out the thermocouple current and
thereby deenergize said electromagnet, said nor-
mally closed switch means being operative when
closed to connect said primary winding in series
with said solenoid and when open to effect the

deenergization of said solenoid and said electric:

ignition - element, said normally open switeh
means being operative when closed to connect
said  impedance in. series with said master
switches, said master switch and said supple-
mental master switch each being operative when
open to effect the energization of said trans-
former, and a time control mechanism opera-
tive to open and close said supplemental master
switch at predetermined set times.

14. An automatic ignition and control appa-
ratus as defined in claim 13 in which said sec-
ondary winding is connected into said thermo-
couple circuit in series with said electromagnet.

15. An automatic ignition and control appa-
ratus as defined in claim 13 in which said sec-
ondary winding is connected into said thermo-
couple circuit in parallel with said electromagnet.
- 16. An automatic ignition and control appa-
ratus as defined in claim i3 in which said master
switch and said supplemental master switch are
also operative when both are closed to maintain
said transformer de-energized.

* 17. In an automatic ignition and control ap-
paratus of the character described the combina-
tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element operative when energized to ignite said
pilot burner; a gaseous fuel supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and ssid pilot burner
interposed "in said conduit between said main
burner and said manifold, a branch conduit ex-
tending between said safety control unit and said
pilot burner through which fuel is supplied to
said pilot burner, a solenoid operatively associ-
ated with said safety control unit, said solenoid
being operative upon energization to first set said
safety control unit in condition to supply fuel
to said pilot burner while cutting off the supply
of fuel to said main burner and upon subsequent
deenergization to set said safety control unit in

condition to also supply fuel to said main burner, ;

an electromagnet associated with said safety con-
trol unit and operative when energized to main-
tain said safety control unit in said last set con-
dition, a thermocouple adapted to be heated by
said pilot burner, an electric circuit between said
thermocouple and said electromagnet through
which said magnet is energized by said thermo-
couple when said thermocouple is heated, a man-
ually operable normally open master switch, said
master switch being operative when closed to
effect the energization of said solenoid and said
electric ignition element, a normally closed
switch means disposed in series with said master
switch which is operative when opened to effect
deenergization of said solenoid and said electric
ignition. element, and a thermostatic élement
adapted to be heated by said pilot burner and
operative when heated to maintain said normally
closed switch means open and when cool to main-
tain said normally clesed switch means closed,
a transformer having a primary winding and a
secondary winding, said secondary winding being
connecfed into said thermocouple circuit, said
transformer being operative when energized to
superimpose an alternating current upon the
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thermocouple current of sufficient voltage to
blanket out the thermocouple current and there-
by deenergize said electromagnet, said master
switch being operative when open to effect the
energization of said transformer.

18. An automatic ignition and control appara~
tus as defined in claim 17 in which said secondary
winding is connected into said thermocouple cir-
cuit in series with said electromagnet.

19. An automatic ignition and control appara-
tus as defined in claim 17 in which said secondary
winding is connected into said thermocouple cir-
cuit in parallel with said electromagnet.

20. An automatic ignition and control mecha-
nism as defined in claim 17 in which said master
switeh is also operative when closed to maintain
said transformer deenergized.

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 when energized to ignite said
pilot burner, a gaseous fuel supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and said pilot burner
interposed in said conduit between said main
burner and said manifold, a branch conduit ex-
tending between said safety control unit and said
pilot burner through which fuel is supplied to said
pilot burner, a solenoid operatively associated with
said safety control unit, said solenoid being oper-~
ative upon energization to first set said safety
control unit in condition to supply fuel to said
pilot burner while cutting off the supply of fuel
to said main burner and upon subsequent de-
energization to set said safety control unit in con-
dition to also supply fuel to said main burner,
an electromagnet associated with said safety
control unit and operative when energized to
maintain said safety control unit in said last set
cendition, a thermocouple adapted to be heated
by said pilot burner, an electric circuit between
sald thermocouple and said electromagnet
through which said magnet ig energized by said
thermocouple when said thermocouple is heated,
4 manually operable normally open master switch,
said master switch being operative when closed
to effect the energization of said solenoid and
said electric ignition element, a normally closed
switch means disposed in series with said master
switch, a normally open switch means, a thermo-
static element adapted to be heated by said pilot
burner and operative when heated to maintain
said normally closed switch means open and said
normally open switch means closed, a transformer
having a primary winding and a secondary wind-
ing, said secondary winding being connected into
said thermocouple circuit, an impedance adapted
to be connected in series with said master switch,
said transformer being operative when energized
to superimpose an alternating current upon the
thermocouple current of sufficient voltage to
blanket out the thermocounle current and there-
by deenergize said electromagnet, said normally
closed switch means being operative when closed
to connect said primary winding in series with
said solenoid and when open to effect the de-
energization of said solenoid and said electric ig-
nition element, said normally open switch means
being operative when closed to connect said im-
pedance in series with said master switch, and
said master switch being operative when open to
effect the energization of said transformer.
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22 An automatic ignition and control apparas
tus .as set forth in claim .21 in which said .se¢=
ondary winding is connected inta said thermo-
couple circuit in series with said electrgmagnet.

23. An automatie ignition and control appara-
tus as defined.in claim 21 in which said secondary
winding is conneeted-into said thermeceuple cir=
cuit in parallel with said electromagnet.

24, An automatic:ignition and contrel appara-
tus as defined in claim 21 in whieh said master
switch and said supplementsal master switch are
also operative when both are closed fo maintain
said transformer de-enersized,

25, In -an:automatic ignition and control ap-~
paratus of . the

] on
element operatwe When energlzecl to. 1gn1te said
pllot humer, a,.gaseous fuel supply manifeld, a

- th ough w‘uch fuel is supplled to

cont1 01 umt operatwe tp cut off tne supply of fuel
to said main burner and said pilot: burner:inter-
posed m said eondult between said m,,,_;n burner

between sald safety co trol umt and sald pllot
urner t1 ieh fuel is supphed tc said pilet
burner a- solenoxd operatlv ly .associated . with
sald safety control unit, said solenocid being oper-
a,t1va upon - energmatlon to first set. said. safety
control unit in condmon {o supply fuel to said
pilot burner while cutiing off the-supply. of fuel
to said -main burner .and upon subsoquent de-
; tion to set said safety con’uol unit in
CO”ld on to also supply fuel to said main bumer,
an electromagnet associated Wlth said safety con-
trol unit.and operative when energized to main-
tam sald safety cont; ol unit in sa1d last set condi-
t1on 2 thermocouple adapted to ke heated. by said

pllct burner, an electric circuit between said 4

thermocounle and said eclectromagnet th1ough
which said, magnet; is.energized by said thermo—
couple when said thermecouple is heated, ma,n—
ually operable normally open master. switch, a
nornally closed.supplemental master switch dlS-
posed in series with said master switch, said
magter -switch and said supplemenfal master
switch heing operative when both are closed to
effect the eneigization of said solenoid and said
electric
switch means dlsposed in series with said master
swltch 2 normally open switch means, a.thermo-
static glement, adapted fo be heated by said pilot
burner and . operatwe when heated o malntam
said normally closed switch means open and said
normally open switch means closed, a transformer
having a primary. W;ndmg and a secondary wmd-
ing, said secondary winding  being connected
into sald thermoeouple circuit, said trapsformer
being operative when energized to superimpose an
alternating current upen the thermocouple cur-
rent of .sufficient voltage tg blanket out the ther-
mocouple current and thereby de-energize sald
electromagnet a -paralle] c1rcu1t havmg two
branches, said primary winding being 1nterposed
in one of said branches and said master switch
and said supplemental master switch being in-
terposed in- senes in the other of sald branches,
being operatwe When closed to connect sa1d prl-
mary winding in series with said solenoid and
when Open to effieet the de-energization of said
soleno;d and said electric’ 1gn1tlon element said
normally open switch means heing operatlve

when closed fo. connect said. parallel cirenif in

aracter described the. combi.na— :

Jgnition .element, 2 normally closed 5
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opelatwe ,o open and close sa1d supplemental
master switch af, predetermmed set times,

26. In .an automatlc ignitign and control ap=
paratus of.the character “deseribed. Lhe combma-
tion of 3 main burner, g puot burner Operatlve

-to ignite said main burner, an electric igniticn

element operatlve when energlzed to ignite said
pilot, . burner, g gaseous fuel supply mamfold a

in ¢ it th ngh Whlch fuel is supphed to
sald mam,bumel from said manlfold a safety

‘control umt operatwe 0 cut oft the supply of fuel

t0.said Ingin burner and said pllot burner 1nter-
said conguit bet een sald main bur”ler
and sgid manifold, a manually operable shut oﬁ
valve interposed in said.conduit between sa1d

safety contro} unif and ﬂald main burner a branch

condu1t extenglng between -said safety control
I ! ald pllot bumer through which fuel
iS supp d 1o sald pllct burner a solenmd opers
at1vely assoc1ated W1th sa1d salety contml unis,

-said solenold bemg oper: atlve upon energlzatlon 0

firgt set said. safety control umt in cond1t1on to
supply fuel o sald pllot burner while cuttmg off
the. supply of fuel to sald main. humer and upon
subsequent de- energlzatlon to set sa1d salety con-

trol unit in condlt;pn 10, also supply fuel fo. said

main burner, an. electromagnet assomated W1th
said safety control unit and op ative when ener-
gized to mamtaln said, saf.ety contr
last set. condition, a thermocouple adapted to be

3 heated by said pdct purner an electnc ClI‘CHlB

between said. thermpcouple and sa1d electromag-
net throush which  said magnet is energized by
said thermocouple when said thermocouple is
heated, a manually . operaple normally open
master sw1tch 2 ,normally osed supplemental

master switch dxsppsed in serie w1tn sald master
switch, said masier sw;tch and said supplemental
master switch heing ope \atlve when both are
closed to effect the energlzatlon of sa1d solenmd
~and sald electric .ignition element, a normally
closed SW1tch means d1sposed in seriés with said
master sw1tch whlch is operatlve when opened to

nd op matWe to mamtaln sald nor-
mally closed Wltch means open whlle sald p110t
burner is
mary w1nd1ng and a secondary w1nd1ng, sald sec-
ondary wmdmg eing connected 1nto said ther-
mocouple cncmt said tlanslormer bemg oper-
ative when energlzed to_superimpose an alter-
natmg current upon the thermocouple current of
sufficient voltage to blanket oyt the thermocouple
current and the1 eby energsze said electromag-~
net, said master swlt h and said supplemental

maste1 switch eac operat1ye when open to
effect the ener:; d

tlme control
close said su

mental master 'swuzch at‘ pre-

27. An automatic ignition and control appara~
tus ‘as defined in clalm 26in which said seg-
ondary wingding is connected into said thermo-
couple cirewit in series w1th -said electromagnet

28. An automatlc ig lon and confrol appara-
tus -as deﬁned in claun £6.In which said sec-
ondary winding is. connected. mto Said thermo-
couple circuitin parallel v sald ,electromagnet

29. In an_ automatlc ignition and control ap-

. paratus of the character descrlbed the combina~
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tion of a main burner, a pilot burner operative
to ignite said main burner, an electric ignition
element cperative when energized to ignite said
pilot burner, a gaseous fuel supply manifcld, a
main conduit through which fuel is supplied to
said main burner from said manifoid, a safety
control unit operative to cut off the supply of
fuel to said main hurner and said pilot burner
interposed in said conduit between said main
burner and said manifold, a manually operable
shut off valve inferpcsed in said conduit between
said safely contrel unit and said main burner, a
branch conduit extending betwsen said safety
control unit and said pilot burner through which
fuel is supplied to szid pilot burner, a solenoid
operatively associated with said safety control
unit, said solenoid being operative upon energiza~
tion to frst set said safety control unit in condi-
tion to supply fuel to said pilot burner while cut-
ting off the supply of fuel to said main burner
and upon subsequent deenergization to set said
safety control unit in condition to also supply
fuel to said main burner, an electromagnet as-
sociated with said safety control unit and op-
erative when energized to maintain said safety
control unit in said last set condition, a thermo-
couple adapted to be heated by said pilot burner,
an electric circuit between said thermocouple and
said electromagnet through which said magnet
is energized by said thermocouple when said
thermocouple is heated, a manually operative
normally oven master switch, a normally closed
supplemental master switch disposed in series
with said master switch, said master switeh and
said supplemental master switch being operative
when both are closed to effect the energization of
said solenoid and said electric ignition element,
a normally closed switch means disposed in series
with said master switch, a normally open switch

means, ineans responsive to said pilot burner angd

operative to maintain said normaily closed switch
means open and said normally open switch means
closed while said pilot burner is ignited, a trans-
former having g primary winding and a secondary
winding, said secondary winding being connected
into said thermocouple eircuit, an impedance
adapted to be connected in series with said mas-
ter switches, said transformer being operative
when energized tc superimpose an alternating
current upon the thermocouple current of suf-
fleient voltage to blanket out the thermocouple
current and thereby deenergize said electromag-
net, said normally closed switch means being op-
erative when closed to connect said primary
winding in series with said solenoid and when
open to effect the deenergization of said sole-
noid and said electric ignition element, said nor-
mally open switch means being operative when
closed to connect said impedance in series with
said master switches, said master switch and said
supplemental master switch each being operative
when open to effect the energization of said trans-
former, and a time control mechanism operative
to open and close said supplemental master
switeh at predetermined set times.

30. An automatic ignition and control appara-
tus as defined in claim 29 in which said sec-
ondary winding is connected into said thermo-
couple circuit in series with said electromagnet.

31. An automatic ignition and control appa-
ratus as defined in claim 29 in which said sec-
ondary winding is connected into said thermo-
couple circuit in parallel with said electromagnet.

32. An aufomatic ignition and control appa-
ratus as defined in claim 26 in which said master
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switch and said supplemental master switch are
also operative when both are closed to maintain
said transformer deenergized.

33. An automatic igniticn and control appa-
ratus as defined in ciaim 29 in which said master
switch and said supplemental master switch are
also operative when both are closed to maintain
said transformer deenergized.

34. In an automatic ignition and control ap-
paratus of the character described the combina-
tion of a main burner, 2 pilot burner operative
to ignite said mazin burner, an electric ignition
element operative when energized to ignite said
pilot burner, a gasecus fue] supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
control unit operative to cub off the supply of fuel
to said main burner and said pilot burner inter-
bosed in said conduit between said main burner
and said manifold, a branch conduit extending
between said safety control unit and said pilot
burner through which fuel is supplied to said
pilot burner, a solenoid operatively associated
with said safety control unit, said solenoid being
operative upon energization to {first set said
safety control unit in condition to supply fuel to
sald pilot burner while cutting off the supply of
fuel to said main burner and upon subseguent
deenergization to set said safety control unit in
condition to also supply fuel to said main burner,
an electromagnet associated with said safety con-
trol unit and operative when energized to main-
tain said safety control unit in said last set con-
dition, a thermocouple adapted to be heated by
said pilot burner, an electric circuit between said
thermocouple and gaid electromagnet through
which said magnet is energized by said thermo-
couple when said thermocouple is heated, a
manually operabie normally open master switch,
2 normally closed supplemental master switch
disposed in series with said master switch, said
master switch and said supplemental master
switch being operative when both are closed to
effect the energization of said solenoid and said
electric ignition element, a normally closed switch
means disposed in series with said master switch
which is operative when opened to effect deener-
gization of said solencid and said electric ignition
element, means responsive to said pilot burner
and operative to maintain said normally closed
switch means open while said pilot burner is ig-
nited, a transformer having a primary winding
and a secondary winding, said secondary winding
being connected into said thermocouple circuit,
said transformer being opsrative when energized
to superimpose an alternating current upon the
thermocouple current of sufficient voltage to
klanket cut the thermocouple current and there-
by deenergize said electromagnet, said master
switch and said suppiemental master switeh
each being operative when open to eifect the en~
ergization of said transformer, and a time control
mechanism operative to open and close said sup-
plemental master switch at predetermined set
times.

35. An automatic ignition and control appa-
ratus as defined in claim 34 in which said sec- .
ondary winding is connected into said thermo-
couple circuit in series with said electromagnet.

36. An automatic ignition and control appara-
tus as defined in claim 34 in which said sec-
ondary winding is connected into said thermo-
couple circuit in parallel with said electromagnet.

37. An automatic ignition and control appa-
ratus as defined in claim 34 in which said master
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switch and - said supplemental master switch are’

also operative when both are closed to maintain
said transformer deenergized.

28, In an automatic ignition and control ap-
paratus of the character deseribed the combina-
tion of & main burner, & pilot-burner operative
to ignite said main purner, an eleetric ignition
slefnent operative when energized to ignite said
pilot burner, 2 gassous fuel supply manifold, a
main conduit through which fuel is supplied to
said main burner from said manifold, a safety
eortrol unit operative to cut -off the supply of
fuel to said main burner and said pilot burner
interposed in said conduit between said main
burner and said manifold, a branch conduit ex-
tending between said safety control unit and said
pilot burner through which fuel is supplied to said
pilot burner, a solenoid operatively associated
with sapid safety control unit, said solenoid-be-
ing operative upon energization to first set said
safety control unit in condition to supply fuel to
s2id pilot burner while cutting off the supply of
fuel to said main burner and upon subsequent de-
energization to set said safety control unit in
condition to also supply fuel to said main burner,
an electromagnet associated with said safety con-
trol unit and operative when energized to main-
tain said safety control unit in said last set con-
dition, a thermocouple adapted to be heated. by
said pilot burner, an eleelric circuit between said
thermocouple and said electromagnet. through
which said msaeneb is energized by said thermo-

couple when said thermocouple is  heated, a.

manuslly cperable normally open master switch,

a normally closed supplemental master swifch 35

disposed in- series with sald master switeh, said
master switch and said supplemental master
switch being operative when both are closed to
effect the energization of said solenoid and said
alectric ignition eletnent, a normally closed switch
neans disposed in series with said master switch,
a normally open switch means, means responsive
to said pilot burner and cperative to maintain
said normally closed switch means open while

said pilot burner is ignited, a transformer having 4

3 primary winding and a secondary winding, said
secondary winding being connected into said
thermocouple ecircuit, an impedance adapted- to
ke connected in series with said master switches,

said transformer being operative when energized ¢

to superimpose an alternating current upon the
thermococuple current of sufficient wvoltage to
bianket out the thermocoupie current and there-
by deenergize said electromagnet, sald normally

closed switeh means being operative when closed -

to connect said primary winding in series with
said solenocid and when open to effect the deen~
ergization of said solenoid and said electric ig-
nition element, said normally open switch means
being operative when closed to connect said im-
padance in series with said master switches, said
master switch and said supplemental master
switeh each being operative when open to effect
the energization of said transformer, and a time
control mechanism operative to open and close
said supplemental master switch at predeter-
mined set times.

39. An automatic ignition and control appara-
tus as defined in claim 38 in which said sec-
ondary winding is connecied into said thermo-
couple circuit in series with said elestromagnet.

40. An automatic ignition and control appara~-
tus as defined in claim 38 in which said sec-
ondary winding is connected info said thermo-
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coupls cireuit in- parallel with sald electromag-
net.

41. An automatie ignition and control appara«
tus as defined in claim 38 in which said master
switeh and said supplemental master switch are
also operative when both are closed to maintain
said transformer deenergized.

432, In an automatic ignition and conirol ap-
paratus: of the character deseribed the combing~

ion. of o main burner, a pilot burner cperative

to ighite said main burner, an electric ignition
element. operative when energized to ignite said
pilot burner, a gasecus fuel supply manifold, a
main conduit through which fuel is supplied
to said main burner from said manifold, o safety
control unit. operative to cut off the supply of
fuel’ to said main burner and said pilot burner
interposed in said conduily between sauld main
burner and.said manifeld, a:branch conduit exz-
tending between said safety control unit-and said
pilot  burner through which fuel is. supplied to
said pilot burner, & solsnoid  opsratively asso-
ciated with said safeby confrol unit, said scle-’
noid being operative upon. energization to fvst
set said safety control unit in condition to sup--
ply fuel to said pilot burner while cutting off
the supply of fuel to said main burner and upon
subsequent deenergization o sei said safety con-
trol unit in condition to also supply fuel o said
main burner, an eleetromagnet assoeiated with
said sefety control unit and eperative when en-
ergized to maintain said safety control unit in
said Isst sei condition, a thermocouple adapted
to be heated by said pilot burner, an electric
cireuit -ketween said thermocouple and said
electromagnet through which said magnet is
energized by said thermoecouple when sald ther-
mocouple is heated, a manually owerable nor-
mally open master switch, said master switch
being operative when closed to effeet the en-
ergization of said solenoid and said electric ig-
nition element, a normally clcsed switch means
disposed in series with said master swiich which
is operative when opensd-to effect deenergiza-
tion of said solenoid and said electric ignition ele-
ment, means responsive to said pilot kurner and
operative to maintain said normally closed switch
means open while said pilet burner is igniied,
a transformer having a primary winding and a
sscondary winding, said secondary winding be-
ing connected into said thermocouple circuit,
said transformer being operative when energized
tc superimpose an alternating eurrent upon the
thermocouple current of sufficient voltage to
blanket out the thermocouple current and there-~
by deenergize said electromagnet, said master
switch being coperative when open to effect the
energization of said transformer.

43. An automatic ignition and control appara-
tus as- defined in claim 42 in which said sec-
ondary winding is connected into said thermo-
couple cirecuit in series with said eleciromagnet.

44, An automatic ignition and control appara-
tus as defined in claim 42 in which said sec-
ondary winding is connected into said therimo-
couple circuit in parallel with said electromag-
net.

45, An sutomatic ignition.and control mech-
anism as defined in elaim 42 in whieh said mas-
ter switeh is also operative when closed to main-
tain said transformer deenergized.

46. In an automatic ignition and econirol ap-
paratus of the character described the combing~-
tion of a main burner, a pilot burner operative
to. ignite said main burner, an. electric ignition
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element operative when energized to ignite said
pilot burner, a gaseous fuel supply manifold, a
main conduit through which fusl is supplied
to said main burner from said manifold, a safety
control unit operative to cut off the supply of
fuel to said main burner and said pilot burner
interposed in s=aid conduit between said main
burner and said manifold, a branch conduit ex-
tending between said safety control unit and said
bilot burner through which fucl is sunplied to
said bilot burner, a solenoid operatively asso-
ciated with said safety control unit, said sole-
noid being operative upen energization to first
set said safety contrel unit in condition to sup-
ply fuel to said pilot burner while cutting off
the supply of fuel to said main burner and upon
subsequent deenergization to set said safety con-
trol uniy in condition to also supply fuel 4o said
main burner, an eleciromagnet associated with
said safety conirol unit and cperative when en-
ergized to maintain said safety contro! unit in
said last set condition, a thermocouple adaptesd
to be heated by said pilot burver, an electric
circuit hetween said thermocouple and said
electromagnet through which said moegnet is
energized by said thermocouple when said ther-
mocouple is heated, s manuslly cpsrable nor-
mally open master switch, said master switeh
being operative when closed to effect the ener-
gization of said solenoid and said elestric izni
tion element, a normally closed swiich meoans

isposed in series with said master switel

normally open switch means, means responsi
to said pilot burner and operative to maintain
said normally closed switch means open
sald normally open switch means closed while
said pilot burner is ignited, a transformer hov-
ing g primary winding and a secondary winding,
said secondary winding being conneeted inio
said therimeeouple circuit, an impedance adapted
to ke connected in series with il i
switch, said transformer being operative when
energized so superimpose an aliernating current
upon the thermocouple current of sufiicient volt-
age to blenket cut the thermoessuple current and
thereby deenergize s2id electromagnet, said nor-
mally closed switch means being onerative -
closed o connect said primary winding in s
with said solenoid and when open to e

6

deenergization of said solenoid and said elestivic .

ignition element, s=aid normally open switch
means being operative when eclosed to conness
said impedance in series with said master switch,
and said master switch being operative when
open to effect the energization of said tranz-
former.

47. An automatic ignition and control appara-
tus as set forth in claim 46 in which said sec-
ondary winding is connected into said thermo-
couple circuit in series with said electromagnet,

48. An automatic ignition and control apparg-
tus as defined in claim 46 in which said sec-
ondary winding is connected into said thermo-
couple circuit in parallel with said electrcmag-
net.

48, An automatic ignition and control appara-
tus as defined in claim 46 in which said master
switch and said supplemental master switch are
also operative when both are closed to maintain
said transformer deenergized.

50. In an automatic ignition and control ap-
paratus 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 when energized to ignite said

and o
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pilot burner, a gaseous fuel supply manifold, =
main conduit through which fuel is supplied
to said main burner from said manifold, a safety
confrol unit operative to cut off the supply of
Tuel to said main burner and said pilot burner
interposed in said conduit between szid main
burner and said manifold, a branch conduit exz-
tending between said safety control unit and said
pilot burner through which fuel is supplied to
said pilot burner, a solencid operatively asso-
ciated with said safety contro! unit, said scle-
noid being operative upon energization to first
set said safety control unit in condition to sup-
ply fuel to said pilot burner while cutting off
the supply of fuel to said main burner and upon
subseguent deenergization to sei said safely con-
trol unit in condition to also supply fuel o said
main burner, an electromagne! associated with
said safety contrel unit and operative when en-
ergized to maintain said safety control unit in
said last set condition, s thermocouple adapted
to be heated by said pilot burner, an electrie
circuit between said thermocouple and said
electromagnet through which said magnet is
energized by said thermocoupls when said ther-
mocouple is heated, a manually operable nor-
mally cpen master switch, a normally closed
supplemental master switch disposed in series
with said master switch, said master switch and
said supplemental master switch being operative
when both are closed to effect the energization
of said solenoid and said electric ignition ele-
ment, a normally closed switch means disposed
in series with said master switch, a normally
open switch means, means responsive to said
pilot burner and operative to maintain said nor-
mally closed switch means open and said nor-
meally open switch means closed while said pilot
burner is ignited, a transformer having a pri-
mary winding and secondary winding, said see-
cndary winding being connected into said ther-
mocouple circuit, said transformer beinz opera-
tive when energized to superimpose an alternai-
ing current upon the thermocouple current of
sufficient voltage to bianket out the thermo-
couple current and thereby denergize said elec-
tromagnet, a parallel circuit having two branches,
said primary winding being interposad in onhe of
said branches and said master switech and said
supplemental master switch being interposed in
series in the other of said branches, an imped-
ance, said normally closed switch means being
operative when closed to connect sazid primary
winding in series with said solenoid and when
open to effect the deenergization of said sole-
noid and said electric ignition element, said nor-
mally open switch means being operaiive when
closed to connect said parallel circuit in series
with said impedance, said master switch and
said supplemental master switch each heing op-
erative when open to effect the energization of
said transformer, and a time control mechanism
operative to open and close said supplemental
master switch at predetermined set times.
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