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20 Claims.

. This invention relates to safety control and ig-

nition apparatus for gaseous fuel burners and,

more - particularly, to thermomagnetic controls
therefor.

Apparatus of this general character has been
subject to the disadvantage of requiring manual
effort to reset the thermomagnetic control de-
vice in operating position due to the relatively
weak thermoelectric current available for hold-
. ing purposes only. It has been proposed to util-
ize automatic resetting devices energized from
sources extraneous of the apparatus itself, but

(CL 158—111.1)
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such energy is not always available or its use °

is undesirable,

The thermomagnetic system of safety control
finds a wide fleld of usefulness in domestic cook-
ing ranges. where ‘control of the oven burner is
desired.- It is apparent, however, that the elim-

ination of commercial sources of electrical energy .

also deprives the system of a convenient means

- of automatic ignition for the oven- burner by
: resistance coll or spark. Nevertheless, ‘as the

top burners ‘of ranges are usually ignited from
. .a constarit ‘burning ‘top pilot burner, the in-

stallation of a flash tube provides the required
] automatic ignitton of the oven burner by gas-
eous means..

One of the objects of this invention is to utilize
th‘ resetting operation as a means for effecting
tion ‘of the oven burner.
¢ Another object of the, invention is to auto-
matically discontinue the flow of fuel for ignit-
ing purposes after ignition has occurred.

Another object of the invention is to control
the entire safety and ignition apparatus by self-
contained thermoelectric means.

Another object of the invention is to reduce
the manual effort required during the resetting
operation to a minimum.

Another object of the invention is to prevent
flow of fuel to the oven burner until safety
conditions have been established and to discen-
tinue such flow at any time that such conditions
do not exist. .

Other objects and advantages will become ap-
parent from the following description taken in
connection with the accompanying drawings,
wherein:

Fig. 1 is a schematic view, partly in section.
of a safety control and ignition apparatus for
gaseous: fuel burners embodying the present in-
vention; -

Fig.2is a similar view of another embodiment
of the mvention
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‘Fig. 3 is & plan view of & thermomagnetic con-
trol valve illustrated schematically in Fig. 2;

Fig. 4 is a section taken on the line IV—IV-

of Fig. 3; = -

Fig. 5 is'a section taken on the line V—V of
Fig. 4; and: :

Fig. 6is an end elevation.

Referring more particularly to the embodi-
ment illustrated in Fig. 1 ‘of the drawings, a
main burner (0 of a domestic range oven is sup-‘
plied with gaseous fuel by a pipe 12 connected
to the outlet 18 of a fuel control device I4 con-
structed in accordance with the principles of
this invention and described more fully herein-
after. A main fuel supply pipe 16 is connected
to the inlet 17 of the control device ‘i4 and the

flow of fuel in:the main fuel pipe 16 is under -

control of a main fuel cock (8. 'If desired, the
main fuel cock 18 may embody thermostatic
control means of any known form responsive:to
the oven temperature for: controlling the ﬂow of
fuel in the main fuel pipe 16.

The main burner 10 is adapted to be ignited

from s constant burning top pilot burner 20

which may. be supplied with fuel from the main
fuel pipe 16 anterior of the main fuel cock {8.
A flash pilot burner 22 is located in:proximity
of the main burner 10 and is supplied with fuel
by a pipe 24 connected to an auxiliary outlet 25
in the control device 14. A flash-tube 26 ex-
tends between the top pilot burner 20 and the
flash pilot burner 22 for causing ignition of the
latter. If desired, an ignition pilot burner 28
may also be located in  proximity of both the
main burner. 10 and the flash pilot burner 22
and be supplied with fuel by a pipe 30 connected

to a by-pass 32 controlled by the main fuel cock .

18 in order that fuel will be supplied to the igni-

"tion- pilot burner 28 when the thermostat has
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operated to discontinue ﬂow of fuel to the main
burner 10.

The control device {4, as shown schematically
in Fig. 1, includes a valve seat 34 having a safety
shut-off valve. member 36 biased by a spring

31 into engagement with one side thereof for con-

trolling flow of fuel between the pipes 18 and

12, The valve member 36 is connected by a

stem 39 to an armature 38 which is movable into
attracted position with the pole faces of a horse-
shoe magnet 40 when the valve member 36 is
disengaged from its seat 34. ‘The electromagnetic
means may be protected . against entrance of
fuel, when the valve member 36 is open, by a
partition formed by an end wall 41 of a suitable
housing for the magnet parts. One leg of the
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nagnet 40 is provided with a cofl 42 connected
at its. opposite ends to terminals 485 and 47 ‘re-
spectively and by wires 44 and 46 from the ter-
--minals 48, 47 to the terminals of a thermo-
couple 48 located to be heated by a flame at the
main burner 10 and the ignition pilot burner 28.
‘The thermocouple 48 forms a thermo-electric
generator for supplying energy . to the electro-

magnet comprising ‘coil 42, magnet 48 and arma-

ture 88 and rendering the same effective for
retaining the valve member 38 disengaged from
the valve seat 34.

The armature 38 is moved into engagement
with the pole faces of the magnet 40 by a man-
ually operable resetting means comprising a re-
set stem 50 extending coaxial with the valve mem-
ber 3¢ from adjacent the side of the valve seat
34 opposite that engaged by the valve member $6.

" The reset stem 80 is spaced from the valve mem-
ber 38 when the latter i5 seated. The stem 50
projects exteriorly of the control device 14 and
terminates in push-button 82 to which manual
pressure may be applied for moving the reset
stem 80 into operative engagement with the valve
member 38. -The projecting portion of the reset
stem 80 carries an armature 54 which is mov-
able into attracted relation with the pole faces
of a horseshoe magnet 56. A coil spring 58
located between the armature 54 and the mag-
net 56 serves to bias the reset stem 50 outwardly
of the control device 14 and the armature 54
away from the pole faces of the magnet 56.

One leg of the magnet 86 is provided with a
coil 80 which is connected at its opposite ends to
terminals 61 and 63 respectively and by wires §2
and §4 from terminals 61, 63 to the terminals of
& .thermocouple 66 located to be heated by a
flame at the top pilot burner 20. The thermo-
couple 66 forms a thermoelectric generator for
supplying energy to the electromagnet compris-
ing coil 66, magnet 56 and armature 54.

‘The other leg of the magnet 56 is provided with
a trip coil 67 which is connected at opposite ends

- to terminals 69 and T( respectively and in parallel
circuit with the coil 42 by a wire 12 from terminal
71 to terminal 45 and a wire 73 from terminal 69
to terminal 41.- The magnetic flux produced in
magnet 56 upon energization of the trip coil 671
is opposed to that produced in this magnet by
energization of the coil 60 and will cause release
of the armature 54 from attracted position.

sired. Thé flow interrupting means comprlkee a

““closure disc 18 yleldably mounted on the reset

stem 80 adjacent the valve seat 34 for operative

- engagement with the side thereof opposite the
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The control device 14 also includes an auxiliary ’

‘valve 68 which is cooperable with a valve seat 70
formed in the control device 14 on the inlet side
of the valve seat 34, Communication between the
pipe 24 for the flash pilot burner 22 and the main
fuel pipe 16 is provided by the outlet 25 in the
control device {4 when the valve member 68 is
disengaged from its seat. A spring T4 positioned
in the outlet 25 between the auxiliary valve mem-
ber 88 and a suitable abutment serves to bias the
valve member 68 toward its seat 10. =The auxiliary
valve member 68 may be in the form of a ball and
the bias of the spring 74 holding the ball to its
" seat T8 is overcome by force exerted directly on
the ball by a cup-shaped member 16 which is
mounted on the reset stem for slidable movement
in the control device 14. Hence, the cup-shaped
member 16 Is moved into operative engagement
with the auxiliary valve member 68 during the
resetting operation. ' =

The flow of fuel between the main fuel pipe 16
and the main burner supply pipe 12 is caused to be
interrupted during the resetting operation, al-
though this feature may be dispensed with if de-
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valve member 36 when-the latter is disengaged
from the valve seat 34 during the resetting op-
eration.

The alternative embodiment shown in Fig. 2 of

the drawings contains many parts which have

been described in connection with the embodi-
ments shown in Fig. 1. Accordingly, similar ref-
erence numerals have been applied thereto and
further description is deemed unnecessary. The
essential distinction between the embodiments is
that in Fig. 2 the reset stem 850 has mounted
thereon, between the push-button §2 and the
armature 54, a movable member carryiag a con-
tact element 88 which is adapted to operatively
engage a relatively fixed contact element 88 dur-
ing the resetting operation. As shown schemati-
cally in Fig. 2 the contact element 88 is connected
to a terminal 87 and the contact element 88 is
connected to the terminal 6i. The engagement
between contacts 86 and 88 serves to close a cir-
cuit for a cofl 90 mounted on the other leg of the
horseshoe magnet 40, this coil being shewn as
connected at opposite ends to terminals 8§ and 83
respectively -and in parallel with the coil 69 of
magnet 56 by wires 82 and 94 extending from
the terminals 91, 83 to the terminal 63 and the
terminal 87 respectively. -

In the operation of the apparatus shown in
Figs. 1 and 2, the main fuel cock 18 is first turned
to the “on” position permitting fuel to flow to
the control device 14 through the main fuel pipe
16 and also to the ignition pilot burner 28 through
the fuel pipe 30. As the safety shut-off valve
member 36 is biased by spring 87 into engage-
ment with the seat 34, the flow of fuel through
pipe 12 to the main burner {0 is prevented. “Also,
as the auxiliary valve 68 is biased by spring T4
into engagement with the seat 16, the flow of
fuel through the pipe 24 to the flash pilot burner
22 is prevented. It may be assumed, however,
that fuel is flowing to the top pilot burner 20 and
that this burner is producing a flame.

The push-button §2 is now depressed and the
bias of the spring 88 is overcome to seat the
closure disc 18 on the valve seat 34. Further
movement of the reset stem 50, which can oc-
cur due to the yieldable mounting of the closure
dise 18, is effective for engaging this stem with
the valve member 36. The resetting operation so
accomplished causes the bias of spring 371 to be
overcome and the valve member 36 to become
disengaged from the valve seat 34. Simultane-
ously, the armatures 38 and 54 are moved into at-
tracted relation with the pole faces of the mag-
nets 40 and 58 respectively.

As the first thermoelectric generator compris-
ing thermocouple 68 is being heated by the flame
from the. top pilot burner 20, there is sufficient
current generated and -conducted through the
described circuit to retain the armature 54 in en-
gagement with the pole faces of the magnet 56
with which the coil 60 is associated. Tt will fur-
ther be observed that in the case of the embodi-
ment shown in Fig, 2 the concurrent closure of
the contact ‘elements 86 and 88 by operation of
reset stem 508 will serve to close the described cir-
cuit of the cofl 90 and energize the associated
electromagnet sufficiently to cause the armatire
38 thereof to be retained in attracted position.
The push~button 52 may now be released with- .
out causing any change in the positifon of the re-



set stem 89 or associated parts due to the energi-

zation of the electromagnet or. electromagnets.
- It will be appreciated that this manual operation
of the reset stem 850 is of short duration and no
.extendéd manual effort is required to eflect the
resetting operation. ‘ .

" As the auxiliary valve member §8 has become
disengaged from its seat 78 due to the force ex-
erted by the cup-shaped member 76, the fuel
from the main fuel pipe (8§ flows through the

2,443,093
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outlet 28 and fuel pipe 24 to the flash pilot

burner 22. The fuel issuing from the flash pilot
burner 22 is conducted by the flash-tube 28 to
the top pilot burner 28 where it is ignited and
the flame is then conducted by the flash-tube
28 to the flash pilot burner 22 to produce a flame
at this burner. The fuel issuing from the igni-
tion pilot burner 28, disclosed in this embodiment
of the invention, is now ignited by the flame of
the flash pilot burner 22. The second thermo-
electric generator comprising thermocouple 48,
which is positioned in proximity of the main
burner 10, now becomes sufficiently heated by the
flame from the ignition pilot burner 28 to gen-
erate a current which is conducted through the
described circuits for energizing the coil 42 and
the trip coil 81 associated with the magnets 48
and B8, respectively. . Since the magnetic ‘flux
produced in the magnet 56 by the trip coil §7
1s opposed to that produced in this magnet by
the coil 89, then the armature 58 is released.
Tt is apparent, therefore, that one function of
the second therrioelectric generator is for neu-
tralizing the energy supplied to the magnet 66
by the first thermoelectric generator and ren-
dering the same ineffective to retain the arma-
ture 54, . ‘ .
At the same time, however, that the trip coll
81 is energized, the coil 42 associated with the
magnet 40 also becomes energized by the cur-
rent supplied from the thermocouple 48. Thus,
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the armature 38 is retained in engagement with -

the magnet 40 and the valve member 38 is held
‘in the open position. The reset stem 80 is re-
tracted under bias of the spring 58 when arma-
ture 5& is released so that the closure disc 78
becomes disengaged from the valve seat 38 while
the auxiliary valve 88 ceases to be held open by
the cup-shaped member 16. Thus, fuel may flow
from the main fuel pipe 1§ through the pipe 2
to the main burner 10 where it is ignited by the
flame from the ignition pilot burner 28. . The
flow. of fuel in the pipe 24 is cut off by closure
of the auxiliary valve 88 and the flash pilot burner
22 ceases to produce a flame. ;

It will be noted that the switch comprising
contact elements 86 and 88, as disclosed in con-
nection with the embodiment shown in Fig. 2,
becomes opened when the armature 54 is re-
leased by operation of the trip coil 87. Hence,
the coil 90 associated with the magnet 40 is no
longer energized but the armature 38 will be
retained in the attracted position due to the

_energization of the coil 42 of the magnet 40 by
the thermocouple 48. 'Thus, in both embodiments
the valve member 36 controlling flow of fuel to
‘main burner {0 will-be held open by its asso-

" ciated electromagnet as long as the ignition pilot

burner 28 remains lighted or until this burner

is turned off by means of the main fuel cock 18

being operated to closed position.  The thermo-
stat where provided in conjunction with the main
fuel cock will close and open the fuel supply

pipe 18 and thus control the main burner 10

during the cooking cycle. i
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In the event that an attempt is made to start

the system when the top pilot burner 28.1s not - -

burning, then the thermocouple §8 will un-
heated and the coll §8.(Fig. 1) and the coils ¢
and 90 (Fig. 2) will be deenergized. Thus, when
the push-button 82 is depressed:neither-of the
armatures 54 nor 38 will be retained in attracted.
position and consequently the valve members 36 -
and 68 will close when the push-button is re-
leased. . ‘

" I{, however, the top pilot burner is lighted and
the system is placed in operation by opening the

,main fuel cock {8 and depressing the push-but-

ton 52 but no flame is produced by the flash pilot
burner. 22, then the ignition pilot burner 28 will
not become ignited. Hence, the trip coil 7 and
the coil 42 associated with the magnets §6 and
40, respectively, will not become energized. - Both
of the armatures 8§ and 38 will be retained by
their respective magnets .and valve member 38
will remain’ in the open position with closure
disc 18 in position to interrupt the flow of fuel
in the fuel pibe 12 to the main burner. 10. Since
the auxiliary valve member 88 is being held away
from its seat by the cup-shaped member 76 there
will be an escape of a small amount of unburned

‘fuel from the flash pilot burner 22 and from the -

ignition pilot burner 28 until the main fuel cock
I8 is aperated to closed position. :

It“Will be apparent that the ignition pilot
burner 28 could be dispensed with and the fiash
pilot burner 22 utilized to directly ignite the
main burner 18. Moreover, the flash-tube 28
could. be dispensed with where automatic igni-

5 tion of the main burner pilot is not required.

Such modifications are. intended to be included
in. the scope of the invention without departing
from the spirit thereof.

‘Referring now more particularly to Figs. 3, 4,
5 and 6, the control device {4 may take the form
shown in detail therein. Where possible, similar
reference numerals have been used to denote
parts corresponding to those described in the
schematic forms of Figs. 1 and 2. In this em-
bodiment the control device comprises a casing
109 provided with a chamber 102 therein having
an inlet opening 11 and an outlet opening I3
intermediate the ends thereof and disposed on
opposite sides. Passage of fuel between the inlet
17 and the outlet {3 for a main burner is con-
trolled by a safety shut-off valve member 36 which
is cooperable with a valve seat 34 disposed be-
tween the inlet {71 and outlet 13. An auxiliary
outlet 25 is located in the chamber {02 on the
inlet side of the valve seat 34 and is provided
with suitable connection 114 for conveying fuel
to a piiot burner. The auxiliary outlet 26 is
controlled by an auxiliary valve 68 in the form
of a ball movable in a path normal to the safety
valve member 36 and which is biased into en-:
gagement with a valve seat T0 adjacent the wall
of the chamber 102 by a coil spring 74 operative
between the valve 88 and the connection | 4.

A threaded cap 122 {s mounted on one end of
the casing 100 and forms a closure for the cham-
ber {02 on the inlet side of the valvé seat 34.
The cap 22 supports a reset stem §0 which is
reciprocable therein axially of the safety. valve
member 36. The reset stem 50 is provided with
an extension 126 on the inner end thereof which

. moves into operative engagement with the safety

valve member 86 for opening the same when the
reset stem B0 is moved toward the valve seat 3.

The reset stem extension 128 carries a closure
disc 18 which is yieldably urged toward an en-
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largement 130 on the extension 126 by a spring
(32 which engages at its opposite end with a cup-
shaped element 76 mounted on the extension 126
{or slidable movement therewith. ‘The- cup-
shaped element 78 engages the walls of the cham-
ber-$0 and is slidable axially of the safety valve
-38 into operative engagement with the auxiliary
valve 68 for opening the same against the bias
of the spring 74. The closure disc. 18 serves to
interrupt the flow of fuel between the inlet 17 and
the outlet 13 by engaging the valve seat 34 on the
side opposite the safety valve member 38 when
the latter is disengaged from the seat by opera-
tion of the reset stem 50. .
The cup-shaped element 16 is retained against
movement relative to the extension (28 by a nut
{38 thereon which has its opposite face provided
with an annular lip for engagement with a yleld-
able ring 138 in the adjacent face of the cap
122. A sealing device is provided for the cham-
ber 102 beyond the cup-shaped element 16 to pre-
vent leakage along the reset stem §0. This de-
vice comprises a sealing washer {37 on the reset
stem and housed within a chamber 139 in the cap
122 under bias of a spring. 140. -

one side of the safety valve member 36 and in-
cludes a horseshoe magnet 56 mounted on the
cap 122 to form an abutment for the opposite end
of the spring 140. The magnet 56 is held yield-
ingly in position by a flexible element (43 which
is secured to the cap {22 and is provided with an
opening for the reset stem 50. One leg of the
magnet carries a trip coil 671 having its opposite
ends secured to terminals 69 and 7{ respectively.
The terminals 69, 71 are circumferentially spaced

in an insulating sleeve (48 profecting from the'

cap member 122 around the magnet 56. The pro-
~ jecting end of the sleeve 148 carries a metal con-
tact ring 88 for a purpose which will hereinafter
be apparent. - ’
The other leg of the magnet 56 is provided with
& coil 60 (see Fig. 5) having one end secured to a
terminal 61 on the ring 88 and the other end se-
cured to a terminal 63 on the sleeve 148 diametri-
cally opposite the terminal 71.. An armature 54
is cooperable with the pole faces of the magnet
§6 and is mounted upon the reset stem 50 abut-
ting: one side of a shoulder {571 thereon. The
opposite side of the shoulder 157 abuts a coil
spring §8 extending along the reset stem 59 to the
flexible element 183 and serving to bias the
armature 54 away from the pole faces of the mag-
net 56. It may be noted that the armature spring
58 exerts a stronger bias than the spring 132 as-
sociated with the closure disc 78 so that the lat-
ter is also biased away from the valve seat 34.
The side of the armature 54 opposite the re-
set. stem shoulder 157 is maintained in engage-
ment with the inner face of a cup-shaped contact
element 86 by the bias of a spring 162 which en-
gages at one end with the element 86 and at its
opposite end with a reset button 52. The reset
button 52 projects from an end casing 186 which
is mounted upon the insulating sleeve 148 and is
secured to the cap 122 by means of screws 168
which also serve to hold the insulating sleeve 148
in position. - The end casing 166 is provided with
a flanged end for engagement with a fange (710
_ formed on the reset button 52 and serving to limit
the movement thereof outwardly of the end cas-
ing 166 under the bias of the spring 162, .
A second electromagnetic means is positioned
in the casing on the opposite side of the safety
valve 36 from the first electromagnetic means

10

and is adapted when energized for retaining the -
safety valve In open position while rendering the
first electromagnetic means ineffective for this
purpose. .In this embodiment, the second elec--
tromagnetic means comprises a horseshoe mag-
net 40 provided on one leg with: a coil 42 and on’
the other leg thereof with a coil 80.  As shown
more clearly in Fig. 6, one end of the coil 42 is

‘connected to a terminal 45 and the opposite end

of the coil 42 is connected to a terminal 47.

- Both terminals are carried in spaced arrange-

ment on an end plate 182 having an extension

- sleeve. 184 secured to the casing 100 and form-
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_A first electromagnetic means is positioned on’
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ing a closure for a magnet housing 186 which en-
gages the walls of the chamber 102 and is pro-
vided with an end wall 41. The coil 80 has one
end secured to a terminal 88 on the end cap (82
and the opposite end is secured to an insulated
terminal 81 disposed axially of the end cap (82
agd projecting through the hase of the magnet
40. .

‘An armature 38 is provided for cooperation with
the pole faces of the magnet 40 and is sup-
ported upon a connecting stem 39 which extends
therefrom through the end wall 41 of the magnet
housing 186 and- serves to connect the arma-
ture 38 and valve member 36 together. A coil
spring 37 operative between the end wall 41 of the
magnet housing 186 and the safety valve 86
serves to bias the valve to closed position rela-
tive to the valve seat 34 and the armature 38
away from the pole faces of the magnet 40..

When the control device of the embodiment of
Figs. 4, 5 and 6 is in the position shown in the
drawing, then the main burner is recelving fuel
and may be assumed to be in operation. - When
the safety control is in the “off” position then the
armature 38 of the second electromagnetic means
will be disengaged from the pole faces of magnet
40 and the safety valve 36 wili be in closed posi-
tion relative to the valve seat 34. :

The safety control device may be placed in op-
eraticn by manually depressing the reset button
52 to move the armature 54 into engagement with
the pole faces -of the magnet 56 and also the
armature 38 into engagement with the pole faces
of the magnet 40." During this action, the re-.
set stem extension 126 engages the safety valve
36 and disengages it from the valve seat 34 im-
mediately after the closure disc 18 has likewise
been moved into engagement with the opposite
side of the valve seat 34. The cup-shaped ele-

-~ ment 16 then moves slidably relative to0 the walls
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of the chamber 102 and exerts a force upon the
auxiliary valve 68 to move it in a path normal to
the axis of the safety valve 36 and awsay from
its seat 70. The cup-shaped contact element 86
and -the metal contact ring 88 are now brought
into engagement and a circuit for one coil of
each of the first and second electromagnetic
means is provided as-described in connection

- with Fig. 2. Thus, the coils 60 and 90 may be

connected in a parallel circuit as described in
connection with Fig. 2 and the control will re-
main in the reset position when the reset button
52 is released due to energization of both magnets
40 and 56.

If the trip coil 67 is now energized-as by a
thermocouple heated by a pilot burner, then the
armature 54 will be released, the auxiliary valve
68 will close and the closure disc 18 will be dis-
engaged  from the valve seat 34. At the same
time, the cup-shaped contact element 88 will
become disengaged from the metal contact ring
88 to cause opening of the circuit to the coil 90.
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However, due to the continued energization of the

coil 42 associated with the magnet 49, the arma--

ture 38 thereof is retained against the polé faces

. of the magnet 40 and the safety valve 36 re-

mains open. - Thus, the “on” position of the con-
trol shown in Fig:.4 is reached and the fuel to
the oven burner is under contro! of the second

electromagnetic means as long as the pilot burner.

remains lighted as previously described.

It will be apparent that a self-contained sys-
tem for safety.control and ignition of a domestic
oven burner has been provided and that the con-

‘ lo _
supply is prevented an electto-responslve device

" for controlling sald movable means and includ-

10

trol device of Figs. 3-6 ‘finds a peculiar fleld of
- net effective for rétaining said movable means in

usefulness in connection with the flash-tube
ignition and safety control system disclosed in

Mgs. 1 and. 2. The. cup-shaped contact 86 and

contact ring 88 which are equivalent to the
switching means comprising contacts 86 and 88

of the Fig. 2 embodiment may be dispensed with "

as dlsclosed in the Fig. 1 embodiment. - The cofl
90 may also be dispensed with as in the Fig. 1
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embodiment "It. is understood, therefore, that

various changes may be made in the details and
arrangement of ‘parts within the scope of the
appended ' claims ‘ without departlng from the
spirit. of thls invention.

I claim::

‘1. Bafety control. apparatus for fuel burners

having main and pilot burners comprising, means

movable between positions for controlling the fuel :

supply't6 the ‘main burner and being normally
biased to a position in which said fuel supply is
- prevented, an electro-responsive device for con-
trolling said movable means and including a pair

of electromagnets, a first thermoelectric genera-- :

tor adapted when heated by a flame at the pilot

burner for supplying energy to at least one of-

sald electromagnets and rendering the same effec-
tive for retaining said movable means in a posi-
tion where fuel is supplied to the main burner,

and a second thermoelectric generator adapted.

L

when heated by a flame at the main burner for -

supplying energy to both the one and the other
of said electromagnets, said second generator be-

. ing arranged for rendering the other said electro-
magnet effective for . retaining ' said - movable
means in the fuel supply position while rendering
said one electromagnet ineffective.

2. Safety control apparatus for fuel bumers
having main and pilot burners comprising, means
movable between positions for controlling the fuel
supply to the main burner and being normally
biased to a position in which said fuel supply. is

prevented, an electro-responsive device for con-.

trolling said movable means and: including a pair
of . electromagnets, a first thermoelectric gen-
erator adapted when heated by a flame at the
pilot. burner for supplying energy to at least
one .of sald electromagnets and rendering the
same effective for retaining said movable means
in & position -where fuel is supplied to the main
burner, and a second thermoelectric generator

45

55

60

ing a pair of electromagnets having separate op-

" erating coils associated therewith, a first thermo-
. electric generator adapted when heated. by &

flame: at the pilot burner for supplying energy
to at least'one of said colls and rendering its asso-
ciated electromagnet effective for rétaining said
movable means in & position where:fuel is sup-
plied to the main burner, a second thermoelectric
generator adapted when heated by a flame at the
main burner for supplying energy to-another of
said colls and rendering its associated electromag-

the’ fuel supply Dosition independently of  the
electromagnet associated with said one coil, and
a trip coil operatively associated with: the last
said electromagnet and in circuit with sald second
thermoelectric  generator for neutralizing - the
energy supplied to said one coil and.rendering
its associated electromagnet ineffective. .

4. Safety control apparatus for fuel burners
having: main ~and  pilot burners comprising,
means movable between positions for controiling
the fuel supply to the main burner and being
normally biased to a position in which said:fuel
supply is prevented, an electro-responsive device
for controlling said movable. means and including
a pair of electromagnets having a plurality of
separate operating  coils "associated  therewith,
means operative in one direction for transmitting
movement between said electromagnets and mov-
able means, a first thermoelectric generator
adapted when- heated by a flame at the pilot
burner for supplying energy. to two of said coils
and rendering said pair of electromagnets effec-
tive for retaining said movable means in'a posi-
tion where fuel is supplied to the main burner,
switching means controlling the circuit: of one
of said two coils and being operable to: closed
position by operation of said movement.trans-
mitting means in said -one direction thereof, a
second thermoelectric generator adapted when
heated by a flame at the main burner for supply-
ing energy to another of said coils and rendering
one of said pair of electromagnets effective for
retaining said movable means in the fuel supply
position independently of the other said electro-
magnet, a trip .coil operatively: associated . with
said other electromagnet and in-circuit with' said

"second theremoelectric generator for neutralizing

the energy supplied to-the other one of said two
coils and rendering said other electromagnet in-.
effective, said. switching means being operable
to open position by operation of said movement
transmitting means in another direction to dis-
continue the energy. supply from said - first
thermoelectric generator to said one of said two
coils.

5. Safety control and 1gnitlon apparatus for

" fuel burners having main and a pair of pilot

adapted when heated by a flame at the main -

burner for supplying energy to both the one and
the other of said electromagnets, said second gen-
erator being arranged for rendering the other
said electromagnet  effective for retaining said
movable means in the fuel supply position while
neutralizing the energy supplied to said one elec-
tromagnet and rendering the same ineffective.

3. Safety control apparatus for fuel burners
having main and pilot burners comprising means
movable between positions. for controlling the
fuel supply to the main burner and being nor-

mally biased to 'a’ position in which said fuel
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burners comprising, means movable between posi-
tions for controlling the fuel supply to the main
and one of the pilot burners and being normally
biased -to a position in which said fuel supply is.
prevented, an electro-responsive device. for con-
trolling said movable means and including a pair
of electromagnets; a first thermoelectric genera-
tor adapted when heated by a flame at the other
pilot burner for supplying energy to at least one’
of said electromagnets and rendering the same
effectivé for retaining said movable means in'a
position where fuel is supplied to both the main

- and said one pilot burner, and a second thermo-
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electric generator adapted when heated by a flame.
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at said one pilot burner for supplying energy to
both the one and the other of said electromagnets,
said second generator being arranged for render-
ing the other said electromagnet effective for re-
taining -said movable means in the fuel supply

position while rendering sa.id one electromagnet‘

ineffective.

6. Safety control and ignition ‘apparatus for
fuel burners having main and a pair of pilot
burners comprising, means movable between posi-
tions for controlling the fuel supply to the main
and one of the pllot burners and being normally
biased to a position in which said fuel supply is
prevented, an electro-responsive device for con-
trolling said movable means and including a pair
of electromagnets, a first thermoelectric genéra-
tor adapted when heated by a flame at the other
pilot burner for supplying energy to at least one
of said electromagnets and rendering the same
effective for retaining said movable means in a
position where fuel is supplied to both the main
and said one pilot burner, means for conducting
fuel between said pilot burners for causing igni-
tion of said one pilot burner from the other,
and a second thermoelectric generator adapted
when heated by a flame at said one pilot burner
for supplying energy to both the one and the
other of said electromagnets, said second gen-
erator being arranged for rendering the said other
electromagnet effective for retaining said mov-
able means in the fuel supply position while ren-
dering said one electiomagnet ineffective.

"~ 1. Safety control and ignition apparatus for
fuel burners having a main burner, an ignition
pilot burner in proximity thereto, and 2 source
of fuel supply, comprising. means movable be-
tween positions for-controlling the fuel supply
from the source to the main burner and being
normally biased to s position in which said fuel
supply is prevented, an electro-responsive device
for controlling said movable means and includ-
ing a pair of electromagnets, means operative
in one direction for transmitting movement be-
tween said electromagnets and movable means,
a first thermoelectric generator adapted when
heated for supplying energy to at least one of
sald electromagnets and rendering the same ef-
fective for retaining said movable means in a
position where fuel  is supplied to the main
burner, a second thermoelectric generator
adapted when heated by a flame at the ignition
pilot burner for supplying energy to both the one
and the other of said electromagnets, said second
generator being arranged for rendering the other
said electromagnet effective for retaining said
movable means in the fuel supply position while
rendering said one electromagnet ineffective and
causing operation of said movement transmitting
means in another direction, a constant burning
pilot burner located remote from said ignition
pilot burner and connected to the source for heat-
.ing saild first thermoelectric generator, a flash
pilot burner located in proximity to said ignition
pilot burner and connected to the source, a flash
tube extending between said constant burning
pilot burner and said flash pilot burner for caus-
. ing ignition of the latter, and means responsive
to ‘operation of said movement  transmitting
means in said other direction for discontinuing
the fuel supply to said fiash pilot burner.

8. Safety control and ignition apparatus for
fuel burners having a main burner, a pilot burner
in proximity thereto, and a source of fuel supply,
comprising means movable between positions for
controlling the fuel supply from the source to the
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main burner and belng normally biased to a posi-
tion in which said fuel supply is prevented, re-
ciprocable means having lost moétion connection
with said movable means and being manually

- operable for moving said moving means between:

said positions, flow interrupting means responsive
to said operation of said reciprocable means for
preventing flow of fuel to the main burner, an
electroresponsive device for controlling said
movable means and including a pair of electro-
magnets, a first thermoelectric generator adapted
when heated by a flame at the pilot burner for
supplying energy to at least one of said electro-
magnets and rendering the same effective for
retaining said movable means in a position to
which ‘it has been moved by said reciprocable
means, and a second thermoelectric generator
adapted when heated by a flame at the main
burner for supplying energy to both the one and
the other of said electromagnets, said second gen-
erator being .arranged for rendering the other
said electromagnet effective for retaining said
movable means -in said moved position while
rendering said one electromagnet ineffective, said
flow interrupting means being rendered ineffec-
tive by return of said reciprocable means to un-
operative position.

9. Safety: control and ignition apparatus for
fuel burners having a main burner, an ignition
pilot- burner in proximity-thereto, and a source
of fuel supply, comprising means movable be-
tween positions for controlling the fuel supply
from the source to the main burner and being
normally biased to a position in which said fuel

5 supply is prevented, reciprocable means having

lost motion connection with said movable means
and being manually operable for moving said
movable means between said positions, flow inter-
rupting means responsive to said:operation of
said reciprocable means for preventing flow of
fuel to the main burner, an electro-responsive
device for controlling said- movable means and
including a pair of electromagnets, a first thermo-
electric generator adapted when heated for sup-
plying energy to at least one of said electromag-
nets and rendering the same effective for retain-
ng said movable means in a position to which
it has been moved by said reciprocable mesans, a
second  thermoelectric generator adapted when
heated by a flame at the ignition pilot burner
for supplying energy to both the one and .the
other of said electromagnets, said second gen-
erator being arranged for rendering the other said
electromagnet effective for retaining said mov-
able means in said moved position while render-
ing said one electromagnet ineffective, said flow
interrupting means being rendered ineffective by
return of said reciprocable means to unoperated
position, a constant burning pilot burner located
remote from said ignition pilot burner and con-
nected to the source for heating said first thermo-
electric generator, a flash pilot burner located in

" proximity to said ignition pilot burner and con-

a5

nected to the source, a flash tube extending be-
tween said constant burning pilot burner and

. said flash pilot burner for causing ignition of
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the latter, and means responsive to said return
of said reciprocable means for discontinuing the
fuel supply to said flash pilot burner.

10. Safety control and ignition apparatus for
fuel burners comprising in combination, a main
burner, a fuel supply pipe connected to the main
burner, means for igniting said main burner in-
cluding a flash pilot burner in proximity of the

‘main burner and having separate connection
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with said fuel supply pipe, a constant burning
‘pilot burner positioned remote from said flash
pilot burner, a flash tube extending between said
pilot burners for conducting a flame therebe-~
tween, a safety shut-off ‘valve yieldingly urged
closed for controlling flow of fuel to said main
burner, means operable for opening said safety
valve including electromagnetic means effective
when energized for holding said safety valve open,
a thermoelectric generator adapted to be heated
by a flame produced- by said means for igniting
the main burner for energizing said electromag-
netic means, an auxiliary valve yieldingly urged
closed for controlling flow of fuel to said flash
pilot burner, and means, responsive to operation
of 'said means for opening said safety valve, for
holding said auxiliary valve open,

11. Safety control and ignition apparatus for
fuel burners comprising in combination, a main
burner, a fuel supply pipz connected to the main
burner, means for igniting said main burner in-
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cluding a flash pilot burner in proximity of the '

main burner and having - separate connection
with said fuel supply pipe, a constant burning
pilot burner positioned remote from said flash
pilot burner, a flash tube extending between said
pilot burners for conducting a flame therebe-
tween, a safety shut-off valve yicldingly urged
closed for controlling flow of fuel to said main
burner, electromagnetic means effective when
energized for holding said safety valve opsen, a
thermoelectric generator adapted to be heated by
a flame produced by said means for igniting the
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being normally biased to a closed position, an
auxiliary valve in said casing for controlling pas-
sage of fuel from said inlet to a pilot burner,
means biasing said. auxiliary valve  to- closed
position, electromagnetic means positioned in
said casing and connected to said safety valve
for holding the same in gpen position but being
incapable of moving said safety valve to open
position, a manually operable reset stem mounted
in said casing and reciprocable into operative en-
gagement with said safety.valve for opening the
same and resetting said electromagnetic means,
and means mounted on said stem for slidable
movement in said casing into operative engage-
ment with said auxiliary valve for opening the
same during the resetting operation. ’

14. A safety contrcl for gaseous fuel ‘burners
comprising a casing having a chamber therein,
inlet and outlet openings communicating with
said chamber and providing passage for fuel to
a main fuel burner, a safety shut-off valve con-
trolling flow of fuel between said openings and
being normally biased to a closed position, an
auxiliary valve in said casing movable in a path
normal to said safety valve for controlling pas-
sage of fuel from said inlet to a pilot burner,
means biasing said auxiliary valve to closed posi-

" tion, electromagnetic means positioned in . said

30

main burner for energizing said electromagnetic -

means, an auxiliary valve yieldingly urged closed
for controlling flow of fuel to said flash pilot
burner, manually operable means for opening
said safety valve, and means responsive to opera-
tion of said manually operable means for holding
said auxiliary valve open, s

12. Safety control and ignition apparatus for
fuel burners comprising in combination, a main

burner, a fuel supply pipe connectéd to the main:

burner, means for igniting said main burner in-

cluding a flash pilot burner in proximity of the .

main burner and having separate connection
with said fuel supply pipe, a constant burning
pilot burner positioned remote from said flash
_ pilot burner, a flash tube extending between said

pilot burners for conducting a flame therebe-
tween, a safety shut-off valve yieldingly urged
closed for controlling flow of fuel to said main
burner, electromagnetic means having an arma-
ture connected to said safety valve, a thermo-~
electric -generator adapted to he heated by a
flame produced by said means for igniting the
main burner for energizing said electromagnetic
means and holding said armature in attracted
position and said safety valve open, a reset stem
manually operable for placing said armature in
attracted position and opening said safety valve,
means carried by said stem for interrupting flow
of fuel through said main burner supply pipe dur-
ing the resetting operation, an auxiliary valve
yieldingly urged closed for controlling flow of
fuel to said flash pilot burner, and means car-
. ried by said stem for actuating said auxiliaty
valve ‘to open position during said resetting op-
eration.

13. A safety control for gaseous fuel burners
comprising a casing having a chamber therein,
inlet’ and outlet openings communicating with
said chamber and providing passage for fuel to

a main fuel burner, a safety shut-off valve con-
t_rollmg fiow of fuel between said openings and
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casing coaxial with said safety valve and con-
nected to said safety valve for holding the same
in open position but being incapable of moving
said safety valve to open position, a manually
operable reset stem mounted in said casing and
reciprocable axially of said safety valve into op-
erative engagement with said safety valve for
opening the same and resetting said electro-
magnetic means, and means mounted on said
stem for slidable movement in said casing axially
of said safety valve into operative engagement
with said auxiliary valve for opening the same
during the resetting operation.

15. A safety control for gaseous fuel burners
comprising a casing having a chamber therein,
inlet and outlet openings communicating with
said chamber and providing passage for fuel to
a main fuel burner, a safety shut-off valve con-
trolling flow of fuel between said openings and
being normally biased to 'a closed position, an
auxiliary valve in said casing movable in a path
normal to said safety valve for conttolling passage
of fuel from said inlet to a pilot. burner, means
biasing said suxiliary valve to closed position,
electromagnetic means positioned in said casing
coaxial with said safety valve and connected
thereto for holding the same in open position
but being incapable of moving said safety valve
to open position, a manually operable reset stem
mounted in said casing and having lost- motion
connection with said safety valve, said reset stem
being movable into operative engagement with
said safety valve for opening the same and re-
setting said electromagnetic means, flow inter-
rupting means mounted on said reset stem for
preventing flow of fuel between said inlet and
outlet openings to the main burner, and means
mounted on said stem for slidable movement in
sajd casing axially of said safety valve into.opera-
tive engagement with said auxiliary. valve for
opening the same during the resetting operation.

16. A safety control for a gaseous fuel burner
comprising a casing having a chamber therein,
inlet and outlet openings .communicating with
said chamber intermediate the ends thereof and
providing passage for fuel to the burner, a safety
shut-off valve controlling flow of fuel between
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said openings and being normally biased to 2

closed position, means operable for opening said
safety valve and being normally biased to an in-
operative position, said means including first
electromagnetic means positioned in said casing
on one side of said safety valve ang adapted when
energized. for retaining said safety valve in open
position, a second electromagnetic means posi-
tioned in said casing on the opposite side of said
safety valve and adapted when energized for re-
taining said safety vaive in open position, means
for rendering said first electromagnetic means
ineffective when said second electromagnetic
means is energized, and means controlled by said
first electromagnetic means for preventing pas-
sage of fuel between said inlet and outlet open-
ings until said first electromagnetic means is
rendered ineffective;

17, A safety control for a gaseous fuel burner
comprising & casing having a chamber therein,
inlet and outlet openings communicating with
said chamber intermediate the ends thereof and
providing pasSsage for fuel to the burner, a safety
shut-off valve controlling flow of fuel between
said openings and being normally biased to a
closed position, means operable for apening said
safety valve and being normally biased to an
inoperative position, said means including first
electromagnetic means positioned in said casing
on one side of said safety valve and including a
magnet and coil adapted when energized for re-
taining sajd safety valve in open position, a
.second electromagnetic means positioned in said
casing on the opposite side of said safety valve

and including a magnet and coil adapted when :

energized for retaining said safety valve in open
position, a trip coil for the first said magnet for
neutralizing the energy supplied to the first said
coil when said second coil is energized, and means
connected to the first said magnet for preventing
passage of fuel between said inlet and outlet until
sald first coil is neutralized. :

18. "A safety control for a gaseous fuel burner
having separate sources of electrical energy as-
sociated therewith, comprising a casing having a
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chamber therein, inlet and outlet openings com- °

municating with said chamber intermediate the
ends thereof and providing passage for fuel to
the burner, a safety shut-off valve controlling
flow of fuel betweén said openings and being

normally biased to a closed position, means op-"

erable for opening said safety valve and being
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normally biased to an inoperative position, said )

means including first electromagnetic means
positioned in said casing on one side of said safety
- valve and including a magnet and coil adapted
to be energized from one source for retaining said
safety valve in open position, a second electro-
magnetic means positioned in said casing on the
opposite side of said safety valve and including a
magnet and coil adapted to be energized from
another source subsequent to energization of the
first said coil for retaining said safety valve in
open position, and a trip coil for the first said
magnet adapted to be energized from sald other
source and connected in padrallel with said sec-
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ond coil for neutralizing the energy supplied to

the first said coil simultaneously with the ener-
gization of said second coil.

19. A safety control for a gaseous fuel burner

having separate sources of electrical energy as-
sociated therewith; comprising a casing having s
chamber therein, inlet and outlet openings com-
municating with said chamber intermediate the
ends thereof and providing passage for fuel to
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the burner, a safety shut-off valve contreliing
flow of fuel between sald openings and being
normally biased to a closed position, means op-~
erable for opening said safety valve and being
normally biased to an inoperative position, said
means including first electromagnetic means PO~
sitioned in said casing on one side of said safety
valve and including s magnet and coil adapted
to be energized from one source, a second electro-
magnetic means positioned in said casing on the
opposite side of said safety valve and including
a magnet and a pair of coils, one of said pair
being adapted to be energized from another source
subsequent to energization of the first said coil
for retaining said safety valve in open position,
the other of said pair being connected in parallel
with sald first coil for energization simultane-
ously therewith for retaining said safety valve
in open position until said one coil of said pair
is energized, a switch operable in said casing for
controlling said parallel connection, and a trip
coll for the first said magnet connected in parallel
with said one coil of said pair.for neutralizing the
energy supplied to said first coil simultaneously
with the energization of said one coil of said pair
and operation of said switch to discontinue said
parallel connection, I

' 20, A safety control for gaseous fuel burners
having main and pilot burners and separate
sources of thermoelectric energy associatedq there-
with, comprising a casing having a chamber
therein, inlet and outlet openings communicating
with said chamber intermediate the ends thereof
and providing passage for fuel to the burner, a
safety shut-off valve controlling flow of fuel
between said openings and being normally biased
to a closed position, a duct in said casing on the
inlet side of said safety valve providing communi-
cation between said chamber and the pilot burner,
first electromagnetic means positioned in said
casing on one side of said safety valve and includ- ,
ing a magnet and coil adapted to be energized
from one source for retaining said safety valve
In open position but being incapable of moving
said safety valve to said position, manually oper-
able reset means mounted in said casing and
having lost. motion connection with said safety
valve, said reset means being normally bigsed to
an inoperative position and being operable for
resetting said first electromagnetic means while
preventing flow of fuel between said inlet and
outlet, a second electromagnetic means positioned
in said casing on the opposite side of said safety
valve and including a magnet and coil adapted
to be energized from another source responsive to
a flame at the pilot burner subsequent to ener-
gization of the first said coil for retaining said
safety valve in open position, and g trip coil for
the first said magnet adapted to be energized
from said other source and connected in parallel
with said second cofl for neutralizing the energy
supplied to the first said coil simultaneously with
the energization of said second coil.
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