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The present invention is directed to automatic
Lcontrol apparatus for the burners of fluid fuel,

and is more particularly concerned with appa-
ratus for that type of system which incorporates
_separate timing means for placing the system in
operation, and for terminating operatign of the
* ignition means in the case of.an intermittent ig-
‘nition system. ) :

(CL 158-28)

where an intermittent ignition system 1s desired,
to time the post ignition period following the es-

_tablishment of combustion.

In systems where fluid fuel is ‘burned, and -

particularly where this fuel is ofl, it is desirable
to interpose a certain predetermined minimum
period of inaction between successive energiza-

. tions or operations of the burner for the purpose -

of allowing the vapors of unburned fuel to pass
out of the combustion chamber and up the stack.

sponsive to the presence or the absence of com-
bustion within the combustion chamber. Thus
- when operation of the burner is terminated the
combustion resporisive deviee will require a cer-

tain prédetermined time to return to its cold .

position and the control system is so arranged
" that the burner cannot be reenergized until such
action has taken place.

tion however was designed to be used in’ combi-
nation with s combustion responsive device which
is extremely sensitive and which passes from its
. hot to its cold position so rapidly that it can-
not be used for- timing the delay between suc-
- cessive burner energizations. When such g com-
bustion responsive deviee is used it is necessary
to provide some additional means for preventing
the reenergization -of the burner until s certain
predetermined minimum of time has elapsed.
- In the case of intermittent ignition systems it

~ has been the practice in many prior art control .

systems to time the post ignition period by means
of the combustion responsive device. Thus upon
the establishment of combustion the ‘combustion
responsive device ‘starts to heat and after a cer-
tain length of time will deenergize the ignition.

Where an extremely sensitive combustion respon- -

sive device is used -however, some" additional
means must be provided for timing the post ig-
nit'on period in view of the fact.that it is not
‘desirable: to deenergize the ignition device im-

mediately upon the establishment of combustion.-

‘It is therefore .a prime object of the present

invention to design a control apparatus for s -
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A further object of the invention is to design
» system of the above type in which the timing
means i3 energized upon a demand for burner
operation for producing the proper timing func-
tlons and is deenergized during the normal op-
eration of the burner. The above feature is par-
ticularly important where the timing means is ,

. in the form of a thermal timer in view of the

18
In many prior art control systems.this timing .
is obtained by means of a device.which is re- °

20
- - holding the safety switch in closed position, one

40 ure 1, and . :

L

80 latches 14 and 15

system whichuﬁlizesanextremglysenslﬁn com-

bustion responsive device and which has thermal
- timing means for interposing a proper time de-
lay between sueoe‘sx__iv_e burner energh;aﬁons, and

88 frame 1.

Tact that where the thermal timer is heated dur-
ing the entire time that the burner is in opera-
ton it absorbs such a large quantity of heat that
it is apt o require an excessive time period to
cool off and return to its cold position follow-
ing the termination of burner operation, R
A further object of the invention s to pro-
vide a control system having a biased open safety
switch and a pair of thermal actuators normally

of sald actuators being heated upon a call for _
- burner operation to energize the burner and to
close a heating circuit for the second actuator,

o 25 the arrangement being such that when both the
The control apparatus of the present inven- .

thermal actuators are hot the safety switch is
tripped to open position. A combustion respon-
sive device is provided for the purpose of de-
energizing both actuators in the event that com-

30 bustion is established beforg the safety switch

has been opened. . )

Other objects will readily become apparent to
those who are skilled in the art when the fol-
lowing specification is read in the light of the

35 accompanying drawing in which:

- Figure 1 is a more or less diagrammatic show-
ing of a control system embodying my invention,
Pigure 2 is a detail view of the safety switch

> and two latches taken along the line 2—2 of Fig-

(
Figure 3 is & detailed view of the safety switch
in-its tripped position.

Referring to the drawing, the reference nu-
.meral {{-indicates a frame member having a pair _
of stiffening flanges 12 and 18 extending longi-
tudinally of the member (I, A pair of latches
14 and I8 are mounted upon a rod 16 carried. by
the flanges 12 and 13 at one end of the same
member {1, the arrangement being such that the
are adapted to rotate ahout
‘the rod 18. See Plgure 2. A biasing spring 18
is connected at one end to the latch {4 below
the frame 1 and at the other end to 8 member
i$ which iz fixed to the opposite end of “the

A second bia,gln'g spring 29 is con-
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also to & second fixed member 24 connected to
frame 14 gdirvectly in back of member {9 as seen
in Figure 1. A portion of spring 26 may be seen
in the detail view shown in Figure 2. The two
springs 48 and 28 therefore bilas the latches {4
and {8 for rotation in a clockwise direction as

seen in Figure 1. The latch 5 is actually di- -

rectly behind /the latch (4 as seen in Figure 1.
The latch 5 and member 26 are shown to ex-
tend slightly above latch [ and member {9 re-
gpectively in Figure 1. They have been shown
this way for the sake of clarity only, as they are
prefergbly of the same size. .
& thermally expansible wire 22 is connected a
one end to the latch (4 just above the frame {1,
and af its other end to the.fixed membar (8. Thus
it can readily be seen that the biasing spring (8
meaintzins the expansible wire 22 under tension
and that upon expansion of the wire 22 the lateh
{4 will rotate in & clockwise dirvection and upon
contraciion of this wire the latch will be rotated
in & counter-clockwise direction. A second ex-
pansible wire 28 is connected at one end to the
lsteh 18 just sbove the frame ([ eand st its op-
posite end to the second fixed member 28. The
biasing spring 28 will maintain the exzpansible

10
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" nected to thé lstch (5 below the frame {f snd

burner. Therefore the reference nunieral 41 - .
dicates the usual oil burner mofor and the ref-
erence humeral 42 indicafes any of the usual
types of -electric ignition devices for igniting the

" oll delivered to the burner by the motor 41,

The combustion responsive device hag been in-
dicated diegrammatically at 43 as comprising &
switch arm 46 which is adapted to engage & cold
contact (Be in the absence of combustion and
at & hot contact 48a ivi the presence of combus-
tion. Although varlous fypes of condition re--

" sponsive devices may be utilized successfully in

this invention, I prefer to utilize the device which
ig llustrated end deseribed In my copending ap- -

. plication Serial Number 423,982 entitled “Radi-

ant heat responsive device” and filed Deeember
23, 1841, now Patent No. 2,336,399, issueq De-

_ cember 7, 1843, .

20

This system may be controlied manually or may
be controlled by any automatic control device
which responds to & demand for burner opera-

"¢lon. However for the purposes of the present

25

wire 28 under tension, and as in the case of the -

wire 22, expansion of the wire 28 will cause a
rofation of latch (5 in a clockwise direction
whereas a contraction of the wire 23 will cause
rotation of the latch 5 in a counter-clockwise di-

reciion. “The $wo wires 22 and 28 preferably, al--

though not necessarily, rotate the two latches {6
and {% respectively through the same effective
lever arm as shown in Figure 2.

The safety switch has been disclosed as cowi-
prising a pivoted switch arm 25 which may be
biased downwardly by gravity or by means of a
spring nof shown. When thé two exzpansible
wires 22 and 23 are cold the latches (4 and {5
will be in the position shown in Figure 1 and the

safety switch blade 25 will be resting upon the

tip of the insulating portions 28 and 27 which
are carried by the two latches (4 and {5 respec-
tively. When the switch blade 25 js in this po-
sition it will be in engagement with its station-
ary contact 28, or in ofther words the safety
switch will be latched in closed position.

The latch {4 is provided with a portion 38 which

" extends horizontally beneath the frame i and

which carries pivotally a rod 3f having two switch

- actuating portions 32 and 33. When the expan-

sible wire 22 is ¢old as shown. in Figure 1 the.rod

3§ will-be in its lowermost position at which

time the switch actuating member 33-will engage
the two resilient switch blades 34 and 35 and

hold them out of engagement with the switch .
-blades 26 and 37. When the wire 22 expands and’
permits - clockwise rotation- of the latch (4 the

30
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disclosure I have shown the usual type of room
thermostat in the form of & bimefallic element
@8 which is fized at one end and which carrles -
at its free end & resilient contact blade 46 and
8 second contact blade 47, the arrangement being
suech that on & decrease in temperature the resil-
iet contact blade 48 fOrst engages its stationary
contect 48 and then =t 8 slightly lower temper-.
ature the contact blade 47 engages its stationary
contact 69, : -
The control system incluges an electric reley
which Is shown as comprising 2 winding 50 and

5 an armature indicated by the dotted line &¢

which, when the winding 58 is deenergized, occu-
pies the position shown in Figure 1 in which the -
two switch arms 62 and 64 are in open circuit
position and the switch arm 63 is in engagement
with its “out” contact 5. Upon energization of
the winding §6 the armature 6 will move to the .
left 2 which time the switch armg 62, 83, and .

- 8@ will be in engagement with their stationary

by

(1]

rod 31 will be raised and will first permit the two -
switch blades 34 and 38 to move as & result of -

-their own bias into engagement with the switch

blades 36 and 37 respectively. Further upward

movement of the rod.31 will cause the switch ac- ¢
tuating member 32(t0 ehgage the resilient switch -

contacts 68, 87 and €8 respectively. )

The electrical power is supplied to the system
from the supply lines 78 and 7{ which feed the
primary winding 72 of a step-down transformer .
13- having a low voltage secondary winding 74.

Operation

The parts are shown in Figure 1 in the posi-
tion which they will cccupy when the room ther.
mostat 45 Is satisfled, or in other words is hold-
ing its switches in open circuit position. Under
these conditions the two expansible wires 22 ahd
23 will be cold and the latches (4 and I5 will
maintain the safety switch arm 25 in closed cir-
cuit position and all of the switches ‘controlled
by the actuating rod 81 will be in open circuit
position. The relay winding 50 will be ‘deener-
gized and the combustion responsive switch arm

-44 will be in eéngagement with its cold contact

45a. Inasmuch as the relay winding 50 is deen-

- ergized the burner motor and ignition devices will

blade 38 and move it into engagement with the .
switch blade 39. The function of these various.

switches will be explained in detall later in con-

. nection with the operdtion of the system as &
whole. : ' '

' The present control system may be adapted -

‘to control various types-of fluid fuel burners, but -
“-for the purposes of this description it will be -
" assumed that it is in, control of the-usual oil

L,

also be deenergized, - - ) :

Inasmuch as no heat is béing supplied by the
‘burner at this time, the témperature at the ther-
‘mostat 45 will begin to decrease and the thermo-
stat 45 will begin to decrease and the thermostat

* will cause the flexible switch arm 46 to move into

engagement with the stationary: contact 48. No

circuit will be established at this time in-view of
‘the fact that the relay arm 64 is in its “out” po-

sition. The temperature at the thermostat 45 will
therefore continue to decrease until the blade 47
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iz moved into engagement with the stationary
contact 4. This will establish an energizing cir-
cuit for the expansible wire 22 which extends from
one side of the secondary winding 14 of the
transformer 73 through conductor 78, safety
switch arm 25, contact 28, conductor 17, contact
48, switch blades 46 and 41, contact 43, conduc-~
tors 78, 79, 80 and 81, contact 65, switch arm §3,
conductors 82, 83 and 84, combustion responsive
switch arm 44, cold contact 45, conductor 85,
expansible wire 22 and conductor 86 back to the
other side of the secondary winding 14.

The establishment of the above circuit causes
sufficient heating of the wire 22, due to its own
resistance, to cause it to expand and permit ro-
tation of the latch 14 in a clockwise direction as
seen in Figure 1. Such rotation causes the actu-
ating rod 31 to move upwardly and permit move-
ment of the resilient contact blades 34 and 35

to closed circuit position. The switch blade 34 2

is in circuit with the ignition device 42 and in
view of the fact that the switch arm 62 is still in
open circuit position the movement of the switch
blade 34 into engagement with the switch blade

36 will not result in the establishment of a circuit -

-at this time. The movement of the switch blade
35 to closed circuit position will have no effect
at this time either. Although this switch blade
does close a circuit to the expansible wire 23 the

expansible wire 23 is effectively shunted out by :

.means of the switch arm 63 and contact 65. Thus

3

safety switch without putting wndue strain upon
the operating mechanism of the switch. Thess
details have not been illustrated in this applica-
tion which has been limitsd more or less to a
diagrammatic showing.

The second result is accomplished by the move-
ment of the relay switch arms 32, 63 and 33 into
engagement with their stationary contacts 38, §7
and 68 respectively. Movement of the switch arm
64 into engagement with contact 68 establishes
a shunt circuit around the switch formed by the
contact blade 47 and contact 49. This circuit ex-
tends through the switch biade 46, bimetal 45,
conductor 88, switch arm 64, contact 8 and con-
ductors 99, 83 and 19. Thus when the switch arm
§4 has been moved to closed circuit position =
holding circuit is set up to maintain operation of
the system even though the temperature at the
thermostat 45 may rise sufficiently to cause the
switch blade 47 to separate from contaci 28.

Movement of the switch arm 83 into its ai-
tracted position first causes it to separate from
the contact 65 thereby breaking the original en-
ergizing circuit for the expansible wire 22. This
wire however remains energized at this time by
a circuit which extends from one side of the sec-
ondary winding 14 through conductor 76, safety
switch arm 25, contact 28, conductor 17, contact
48, switch blade 46, bimetal thermostat 45, con-
ductor 98, switch arm 64, contact 68, conductors

.99, 80, 73 and 88, expansible wire 23, conductor

no control action will take place until the actu- -

ating member 31 causes a movement of the resil-
ient contact blade 38 into engagement with the

contact blade 39. This establishes a circuit for @

the relay winding 50 which extends from one side
of the secondary winding 14 through conductor
16, safety switch arm 25, contact 28, conductor
11, contact 48, switch blades 46 and 47, contact
49, conductors 18 and 88, expansible wire 23, con-
ductor 89, switch blades 31 and 35, conductors
88, 83 and 92, switch blades 38 and 39, conductors
83 and 94, relay winding 50, and conductor 85
back to the other side of the secondary wind-
ing 14.

Closure of the above circuit accomplishes two
important results. In the'first place it energizes
relay 50 and breaks the shunt around the ex-
pansible wire 23 and starts this wire heating and
expanding. It will be noted that the expansible
wire 22 is already in its heated state and there-
fore it has rotated the latch {4 from beneath the
safety switch arm 23, but this arm remains in its
latched position due o the latch {5. Heating of
the wire 23, however will cause the latch 15 .ic
start to rotate inm a clockwise direction and if
this action is permitted to continue for a prede-
termined length of time, usually about 90 seconds,
the lateh 15 will move from beneath the safety
switch arm 25 and permit it to move to open
circuit position as shown in Figure 3. At this
time the arm 25 drops down out of engagement
with its contact 28 and into engagement with a
stop 97. The opening of the safety switéh re-
moves the power from the entire low voltage por-
tion of the system and therefore deenergizes both

of the expansible wires 22 and 23 as well as the

relay winding $0. The safety switch must be re-
set manually and if desired may be provided with
the usual trip free reset which is now common in
the art. In actual practice some strain release
means would probably be provided between the
latches 14 and 15 and the safety switch arm 25
to permit the expansible wires 22 and 23 to cool
off and contract following the opening of the

ot

40

&
-t

o0

06

85

70

[

89, switch blades 37 and 35, conductors 99, 83,
84, combustion responsive arm 44, cold contact
45a, conductor 85, expansible wire 22 and con-

-+ ductor 86 back to the other side of the secondary

winding 74. Therefore after the relay winding
50 has been energized the expansible wire 22 and
the relay winding 58 are connected in parallel
and they are each connected in series with the
expansible wire 23. Note there is less current
flowing through the expansible wire 22 at this
time, however this current is sufficient to main-
tain this wire in its heated condition 50 that the
latch {4 will be rotated sufficiently to permit the
safety switch arm 25 to drop to the position shown
in Figure 3 should the expansible wire 28 heat
for a sufficient period of time to rotate the latch
15 from beneath the switch arm 25.

Movement of the relay switch arm 82 into en-
gagement with contact 65 will result in the ss5-
tablishment of a circuit for energizing hoth the
burner motor 4f and the ignition device 2. This
circuit extends from the supply line 79 through

. conductor {04, contact 66, switch arm 82, con-

ductors 192 and 103, burner motor 4] and con-
ductor 104 back to the other supply line 71. The
ignition device 42 is energized by means of a
circult extending from the supply line 78 through
conductor 10§, contact 68, switch arm 82, con-
ductors 182 and i03, switch blades 34 and 38,
conductor 106, ignition device 42 and conductor
107 back to the other supply line 7i.

If combustion is not established within a
predetermined period of time the expansibile
wire 23 will heat sufficiently to,release the safety
switch arm 25 as described above. 'This will cut
off the power to the low voltage portion of the
systemr and the safety switch will have to b=
manually reset in order to restart the sysien
Normally, however, the energization of i
burner motor 41 and ignition device 42 will =
sult in the establishment of combustion which
will cause the combustion responsive switch arm
44 to move from engagement with its cold con-
tact 45z into engagement with its hot contact
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46a. This action will break the circuit through
the expansible wire 22 and will establish a hold-
. ing cireuit for the relay winding 50 which is in-
dependent of any of the switches operated by
the expansible wire 22. This circuit extends
from one side of the secondary winding T4
through conductor 186, safety switch arm 285, con-
tact 28, conductor 11 contact 48, switch blade

12,872,276

. of the combustion responsive switch arm 44 with

46, bimetallic element 45, conductor 98, switch .

arm 64, contact 68, conductors 99, 88 and 109,

10

hot contact 46a, combustion responsive switch .

arm 44, conductors 84, 83, 82, switch arm 68,

contact 67, conductors $10 and 948, relay wind-

ing 50 and conductor 95 back to the other side
- of the secondary winding 4.

The expansible wire 22 will now start cooling
and contracting in view of the fact that the
circuit therethrough has been broken. This will
cause the switch actuating rod 3t to move down-
wardly first permitting the switch blade 38 to
move out of engagement with the switch blade
39. This will have no effect upon the system
in view of the fact that a holding circuit for the
relay winding 50 has been established independ-
ently of this switch. Further movement of the
actuating rod 31 will cause the switch blade 35
to move out of engagement with the switch blade
37. This action will break the circuit through

the expansible wire 23. It is pointed out how-

ever that this wire was effectively deenergized
at the time that the combustion responsive

16
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switch arm 44 engaged the hot contact 4%a -

because the closure of this switch established a
shunt around the expansible wire 23 which ex-
tends from one side thereof through conductors
88, 18, and (09, hot contact 46a, combustion re-
sponsive switch arm 44, conductors 84, 83 and 90,

35

switch blades 85 and 37, and conductor 89 to -

the other side of hot wire 23. Thus the separa-

tion of the switch olade 35 from the blade 37 has
no effect upon the system. =~

i The lowering of the actuating rod 381 also

causes. the switch blade 34 to separate from the

switch blade 36. It will be noted that these two

blades are in the circuit to the ignition device
42 and therefore their separation will terminate

operation of the ignition device. The circuit to
the burner motor 41 however is independent of.

this switch and therefore will continue in opera-
tion as long as the’ relay winding 50 is ener-
gized.

‘The above is ‘the running condition of the sys-
tem. It will be noted that as soon as combustion
jo estatlished both of the expansible wires 22
and 23 are effectively deenergized and will start
contracting to prevent the opening of the safety
switch. However the ignition switch 34, 36 will
remain closed and the ignition device energized
until the expansible wire 22 has cooled suffi-
ciently to open the switch 34, 36. This provides
for a proper post ignition period which is very
desirable in the usual oil burner control system.
It will be noted that the running circuit for the
system passes serially through the thermostatic
switch 48, 46, the combustion responsive switch
46, 44 and a holding switch. which was closed by

the relay 64, 68 as well as 63, 67. Thus either a

momentary power failure, a flame failure, or an

40
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increase in témperature of the room thermostat -

45 will cause the relay to be deenergized. In the
event of a flame failure or a, momentary power
failure the original energizing circuit for the ex-
pansible wire 22 will be substantially immediately
reclosed by engagement of ‘the relay switch arm
63 with its “out" contact 65 -and engagement

70
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its -cold contact 43a, if the temperature at the
thermostat 45 is sufficiently low to cause the
contact blade 47 to be in engagement with the
stationary contact 49. However, the relay wind-
ing 50 cannot be reenergized to start the burner

‘motor &1 and ignition device 42 until the ex-

pansible wire 22 has heated sufficieritly to cause
movement of the switch blade 38 into engage-
ment with the switch blade 39. The time re-
quired for the expansible wire 22 to produce this
action is sufficient to permit any unblrned va-
pors which might cause an explosion to pass out
of the combpustion chamber and up the stack.
In other words the expansible wire 22 times the
delay between stccessive burner energizations.

‘As many changes and modifications of this in-
vention will undoubtedly occur to- those who
are skilled in the art I wish it to be understood
that I intend to be limited, not by the specific
disclosure embodied herein, but only by the scope
of the accompanying claims.

I claim as my invention: .

1. A fluid fuel burner control system compris-
ing in combination, fuel delivery means, means
for igniting said fuel, a timer, a main switch, a
safety switch in control of said fuel delivery and
said igniting means, electrical timing means for
opening sald safety switch at the end of a timed
interval, an energizing circuit for said timer con-
trolled by said main switch, means opsrated by
said timer when energized for rendering said fuel
delivery means operative to deliver.fuel and for
energizing said igniting means and-electrical ‘tim-

‘ing means for said safety switch, and means op-
-erating in response to combustion for deener-

gizing said timer and electrical timing means
and maintaining said fuel delivery means oper-
ative independently of said timer. '

2. A fluid fuel burner control system compris-
ing in combination, fuel delivery means, means
for igniting said fuel, & timer, a main switch, a
safety switch in control of said fuel delivery and
said igniting means, electrical timing means for
opening said safety switch at the end of a timed

. interval, an energizing circuit for said timer con-

trolled by said main switch, means operated by
said timer when energized for rendering said fuel
delivery means operative to deliver fuel and for
energizing said igniting means and electrical
timing means for said safety switch, means op-
erating in response to combustion for deenergiz-
ing said timer and electrical timing means and
maintaining said fuel delivery means operative
independently -of said timer, and means operated
by said t{imer upon coolmg for deenergizing said
igniting means.

3. A fluid fuel burner control system comnris-
ing in combination, fuel delivery means, means
for igniting said fuel, a timer, a main switch, 2
safety switch in control of said fuel delivery ancd
said igniting means, electrical timing means fo
opening said safety swit¢h at the end of a timec
interval, hot and cold combustion responsive

‘switches, an energizing circuit for said timer in-

cluding said main switch and cold combustior
responsive switch, a first switch closed by -salc
timer when energized, a relay, an energizing cir-
cuit for said relay including said main switch
electrical timing means and first switch, mean:
operated by said relay for rendering said fue

‘delivery means operative and for energizing saic

igniting means, a relay switch closed by said re-
lay when energized, said cold combustion respon.
sive switch opening upon the establishment o
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combustlon o deenergize sald timer, o holding
cireuit for seid relay comprising said main switch,
relay switeh, and hot combustion responsive
switeh, and means including said hot combus-
tion responsive switch for deenergizing said elec-
trical timing means.

4. A fluid fuel burner control system compris-
ing in combination, fuel delivery means, means
for igniting said {fuel, a timer, a main switeh, a
safety switch in control of said fuel delivery and

- said igniting means, electrical timing means for
opening said safety switch at the end of a timed
interval, hot and cold combustion responsive
switches, an energizing circuit for said timer in-
cluding said main switch and cold combustion
responsive switeh, a first switch closed by said
timer when energized, a relay, an energizing cir-
cuit for said relay including said main switeh,
electrical timing means and first switch, means
operated by said relay for rendering said fuel de-
livery means operative snd for energizing said
igniting ‘means, a relay switch closed by said re-
lay when energized, said cold combustion respen-
sive switch opening upon the.establishment of
combustion to deenergize said timer, a holding
circuit for said relay comprising said main switch,
relay switch, and hot combustion responsive
switeh, and switch means in series with said elec-
trical timing means openeq by said timer upon

deenergization thereof for breaking the circuit :

through said electrical timing means, .

5. A fluid fuel burner control system compris-
ing in combination, fuel delivery means, means
for igniting said fuel, 5 timer, & main switch, a
safety switch in control of said fuel delivery and
said igniting means, electrical timing means for
opening said safely switch at the end of .a timed
interval, hot and cold combustion responsive
switches, an epergizing circuit for said timsr in-
cluding seid main swilch and cold combustion
responisive switch, a first switch closed by said
timer when energized, o relay, an energizing eir-
cuit for saig relay including said main switch,
electrical {iming means ang first switch, means
operated by said reley for rendering ssid fuel de-
livery méans operative and for gnerglzing sald
igniting means; o relay switch closed by said re-
lay when snergized, said cold combusiion respon-
sive switch opening upon the establishinent of
combugstion %o deenergize said timer, & holding
eircuil for said relay comprising said main switch,
relay swiich, and hot combusiion responsive
switch, means including said hot combustion x

e
sponsive ewitch
a

for deenergizing sald electrical

el bu conbrol system compris-
g in combination, fuel delivery means, means
v igniting se Simer, ‘& main switch, o
of seid fuel delivery and
. electrical tlming menns for
v switch at the end of o timed
combustion responsive
reult for cald fimer ine
cold combustion
5 switch closed by said

glzed, & relay, an energising cir-
; relay including saig main switeh,
slectrical Himing mesns and fivss switch, mesns
operated by sald reiay for rendering sald fuel
delivery meons operaiive and for energizing said
igniting meanz, o relay switch closed by sald re-
lay when energized, said cold combustion respon-
sive switch opening upcn the establishment of

2
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combustlon {0 deenesrgize saig timer, a holding
circuit for said relay comprising said main switch,
relay switch, and hot combustion responsive
switch, switch means in series with saig electri-
cal timing means opened by said timer upen de-
energization thereof for breaking the ecircui
through said electrical timing means, and means
operated by said timer upon deenergization
thereof for deenergizing said igniting means.

7. A fluid fuel burner control system compris-
ing in combination, fuel delivery means, means
for igniting said fuel, g timer, a main switch, a
safety switch in control of said fuel delivery and
said igniting means, electrical timing means for
opening sald safety switch at the end of g timed
interval, hot and cold combustion responsive
switches, a relay, a first relay switeh which is
closed when said relay is deenergized, an ener-
gizing circuit for said timer including said main
switeh, first relay switch, and cold combustion re-
sponsive switch, a first timer switch which is
closed by said timer when energized, an energiz-
ing circuit for said relay ihcluding said main
switch, electrical timing means, and first timer
switch, means operated by said relay for render-
Ing said fuel delivery means operative and for en-
ergizing said igniting Ineans, means for opening
said cold combustion responsive switch and clos-
ing said hot combustion respousive switch upon
the establishment of combustion, a second relay
switch which is closed by said relay when ener-
gized, and a holding circuit for said relay includ-
ing said main switeh, hot combusiion responsive
switch and second reiay switch, said last named
holding circuit being connecteq in shunt with said
electrical timing means for effectively deenergiz-
ing the same,

3. A flwmd fuel burner control system compris-
ing in combination, tuel deuvery means, means
for igniting said tuel, a timer, 2 main switeh, a
safety swileh in contrel of said fuel delivery and
said igniting means, electrical timing means for

okenIng said sarety switcn ab the end of o timed

interval, het and cold combustion responsive
switcnes, o relay, o frsh reiay switch waich is
closed when said relay is deenergized, an sner
gizing cirouit for said imer Including said main
switch, -Grst relay switen, and cold combustion
responsive switen, g Arse Simer switch wnich is
closed by said tumep when energized, an snergiz-
ing ewrcwt rfor said relay inclucing ssid main
switen, ewzcirical timing Ieans, and drsh timer
switch, means operated by said relay tor render-
ing said rusi, elivery means operative and ior 20w

rg1Zing said gnlung means, eans ior opening
sald cold combustion responsive switch and cios-
ing s2.4 hot combustion resgonsive switch upon
the establishment of combusticn, g second reley
sWitch which 1s closed by said relay when ener-
gized, ang s hoiding eirvcuit oy saiq relay inclug-
ing said main SWiten, hot combustion responsive
switeh and second relay switeh, saig last namsd
aolding cireuit heing connected in shund with

V
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- said electrical timing means fop effestively deen-

%

ergizing the
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same, and swiltch means in seriss
seid electrical timing means opened by said
upon deenergizaiion thereo; for i ing
eirculf through said electrical timing means,
A fiuid fuel burner control system comprig-
ing In combination, fuel delivery means, means
for Igniting said fuel, a timer, 2 main switch, g
safety switch in contrel of said fuel delivery and
said igniting means, electrical timing means for
opening sald safety switch at the end of a fimed
interval, hot and cold combustion responsive
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- .switches, a relay, a first relay switch which Is
closed when said relay is deenergized, an energiz-
ing circuit for said timer including said msin
switch, first relay switch, and cold combustion
responsive switch, & first timer switch which is
. closed by said timer when energized, an energiz-
‘ing circuit for said relay including said main
switch, electrical timing means, and first timer
switch, means operated by said relay for render-
ing said fuel delivery means operative and for en-
ergizing said igniting means, means for opening

2,372,276

. prising in combination; fuel delivery means; a

(413

safety switch in control of said fuel delivery
means; means including & pair of heaters effec-
tive only when both of said heaters are energized
to cause opening of said safety switch; a further
switch means; means for energizing one of said

. heaters; means for closing said further switch

10

said cold combustion responsive switch and clos-

ing said hot combustion responsive switch upon
the establishment of combustion, a second relay
switch which is closed by said relay when ener-
gized, & holding circuit for said relay including
said- main switch, hot combustion responsive
switch and second relay switch, said last named
holding circuit being connected in shunt with said
electrical timing means for effectively deenergiz-
ing the same, and means operated by said timer

18

20

upon deenergization thereof for deenergizing said

igniting means. .

i0. A fluid fuel burner control system compris-
ing in combination, fuel delivery means, means
- for igniting said fuel, a timer, a main switch, a
safety switch in control of said fuel delivery and
said igniting means, electrical timing means for
opening said safety switch at the end of a timed
‘interval, hot and cold combustion responsive
switches, a relay, o first relay switch which is
closed when said relay is deenergized, an energiz-
ing circuit for said timer including said main
switch, first relay switch, and cold combustion
responsive switch, & first timer switch which is
closed by said timer when energized, an energiz-
ing circuit for said relay including said masin
switeh, electrical timing means, and first timer
switch, means operated by said relay for render-
ing said fuel delivery means operative and for
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means upon energization of said one heater;

-means effective upon ciosure of said further

switch means to establish energizing circuits to
said fuel delivery means and said other heater;
and means including a combustion responsive
aevice for deenergizing both of said heaters while
¢stab.ishing a running circuit to said fuel delivery
means independent of said further switch means
50 tuat upon the cooling of said heaters and the
resultant opening of said further switch means,
said fuel delivery means remains in operation.
13. In a fluid fue! burner control system com-
prising in combinstion; fuel deilvery means;
means for igniting said fuel; a safety switch in
control of said fuel delivery means;.means in-
‘cluding & pair of heaters effective only. when
both of said heaters are energized to cause open-
ing of saia safety switch; a furtner switch means;
means for energizing one of said heaters; means
for closing said further switch means upon ener-
gization of said one heater; means cffective upon
closure of said further switch means to estab-
lish energizing circuits to said fuel detivery
means, said igniting means, and said other heat-
er; and means inciuding a combustion respon-
sive device for deenergizing both of said heaters
while establishing a running circuig to said fuel
de.ivery means independent of said further switch
means s0 that upon the cooling of said heaters
and the resultant opening of said further switch

- means, only said fuel delivery means remains in
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energizing said igniting means, means for open- .-

ing said cold combustion responsive switch and
closing said hot combustion responsive switch
upon the establishment of combustion, & second
relay switch which is closed by said relay when
energized, & holding circuit for said relay includ-
ing said main switch, hot combustion responsive
switch and second relay switch, said last named

holding circuit being connected in shunt with said
electrical timing means for effectively deenergiz-

ing the same, switch means in series with said
electrical timing means opened by said timer
upon deenergization thereof for breaking the cir-
cuit through said electrical timing means, and
means operated by said timer upon deenergiza-
tion thereof for deenergizing said igniting means.

1i. A fluid burner control system comprising in
combination, fuel delivery means, & biased open
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operation. ] .

14, In Auid fuel burner control apparatus for
controliing & fuel delivery means; a safety switch
adapted to control said fuel delivery means;
means including & pair of heaters effective only
when both of said heaters are energized to cause
opening of said safety switcn; a further switch
means; means for closing said further switch
means upon energization of said one heater; cir-
cuit means including said switch means and said
other heater and adapted to be associated with
5 fuel delivery controiling means in such & man-
ner as to establish, upon closure of said further
switch means, energizing circuits to. said fuel
delivery means and said other heater; and fur-
ther circuit means adapted te be connected to a
combustion responsive device and to said fuel de-

- livery controling means for deenergizing both

safety switch in control of said fuel delivery

means, first and second latches for maintaining
said safety switch closed, first and second thermal
actuators for said latches, said actuators, when
heated, moving said latches in a direction, to re-

lease said safety switch for movement to open o=

sition, means for closing a heating circuit for said
first actuator in response to a demand for burner
operation, means controlled by said first actuator
and effective when said actuator is hot to render
said fuel delivery means operative to deliver fuel
and té establish & heating circuit for said second

actuator, and means operating in response to the

establishment of combustion for opening both
of said heating circuits while maintaining oper-
.ation of said fuel delivery means.

12, In g fluid fuel burner control system com-
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of said heaters upon the establishment of com-
bustion while establishing a running circuit to
said fuel delivery means independent of said
further switch means.

15, Fiuid fuel bwrner control apparatus for 2
fuel delivery means and means for igniting said
fuel, a- timer, means including a safety switch
adapted to be conmected to said fuel delivery
means and said igniting means for conirolling
the same, electrical timing means for. opening
seid safety switch at the end of a timed interval,
circuit means adapted to be connected to a main
switch and to constitute when so connected an
energizing circuit for said timer controlled by
said main switch, further circuit means including
said electrical timing means for said safety switch
and.a switch operated by said timer, said further
circuit means being adapted 'to be connected to
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said fuel dellyery means and said igniting means
and effective when 50 connected to rendsr said
Tuel delivery means operative to dellver fuel
and to energize said Ignition means and slecirical
timing means for said safety switch, and means
including sald timer and electricsl timing means
and adapted to be connected to a device respon-

z
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4

-slve to combustion and o said fuel delivery means

for deenergizing 5ald timer and slecirics] diming -
mesns upen the establishment of combustion and
Tor maintaining asid fusl delivery means opera-
tive independenily of zald timsr.

SIEGFRIED G. ISSERSTEDT.



