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_This invention relates to an oil burner. control which,
besides handling “the regular functions of the .usial oil
“burner’”control “including an” ‘initial combustion . failire
“shut=down and delayed’ ignition tripping, has the addi-
‘tional features of an initial purging period, a ‘post purg-
ing pericd and ‘protection for combustion failure sub-
-sequent . tosuccessful establishment thereof resulting in
‘one or more recycles, and then if’ fajlure. persists, results
iin shut-down, < .- . ‘ ) )

~One ‘object of the invention is to provide an arrange-
mient of relays and switch actuators for” controlling ‘the
‘fuel valve, the burner blower ‘motor, and the ignition
‘of ‘an oil burner or the like in-stuch manner that all the
mentioned features can be obtained with complete safety
of operation in,connection with each feature. . -
- “Another obiject. is ‘to provide a.combination of main
apd delay relays forclesing the blower motor cireuit when

“the room thermostat first calls for heat to provide an ini-

tial purging. period during which the ignition is on and
¢lose the circuit to the fuél valve which may: be of the
solenoid' type by the energization of the. delay relay
so that combustion air and ignition are already supplied
‘before the oil or other fuel is. supplied to the burner.

Still another object is to provide the. main relay and
the delay relay so interconnected -electrically that upon
shut-down as a result of combustion. failure subsequent
to successful establishment. of combustion, a post purge
period occurs in which the motor continues to operate
after the fuel valve is closed. o

A further object is to provide the circuit with a safety
switch for effecting thé normal shut-down following ini-
tial combustion failure and also shut-down after - at-
tempts to recycle following subsequent combustion fail-
ure, the safety switch requiring manual resetting so that
the trouble that caused shuf-down must be remedied be-
fore such manual resetting operation can be performed.

Still a further object is to provide a combustion switch
arrangement connécted with the main and delay relays
S0 as to cooperate-with.them in providing the recycling
after subsequent combustion fajlure with final shut-down
after recycling and initial shuf-down after initial combus-
tion failure. .- CE T T
" “An additional object is to provide an arrangemient of two
relays in a eontrol circuit wherein one relay pulls in
first- and. starts the ‘biirner ‘operation and the second’ relay
pulls” iii" later and drops out last. during the stopping
opetation, the desired sequence of ‘operations being “ef-
fected by a pair of motor switches connected in parallel
and’ a pair of fuel "vilve switches connected in series

- with one switch of éach pair actiiated by the first relay

and- the other switch “of edch pair actuated by, the sec-
ond relgy. ¢ v oo L o .' o
" With these and other obje¢ts in view, ‘my invention
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consists in the construction, arrangemetit and combina- -

tiod of the various'parts of my oil burner cohtrol, whereby
the objects contemplated'are attained, as:hereinafter more

Tully set forth, pointed out in my claims ‘ar;d illustrated 7

in the accompanying drawings, wheréin:- °

The figure is an electrodiagrammatic view of an oil -

‘burher‘embodying ‘my present invéntion. © -

_"'On thé accompanying’ drawings I have ‘used the ref-
erefice character” M- to” indicate ‘the- blower motor of a
burner B which is shown: diagrammatically .and- is the
Al typé of: 0l ‘burner used in oil heated furnaces. The
bIGWei‘f3dﬂifhe,"»mbt’bi"‘-'~is’ifs’hé)‘\vnffat—'28:\1' Lt e n

4GA: fael valvé FV is provided:for controlling the flow of
fiel to" the: burner -nozzlé in. a 'well known-manner, this
*of: thé-sélenoid itype and' its solenoid -being

lay DR from: 45 through 78 to 80.

‘heads:

2

indicated at S, For. igniting the combustible mixture

‘of 'atomizéd 'oil and- air, ignition mechanism is shown
‘diagrammatically at Ign.” = ’
" A transformer T is shown having a primary P and a

pairof secondary coils S!'and S? of low voltage, for
mstance’ 12 volts each, the primary being for the usnal

-house current of 110 or 220 volts Supply wires 10 and

‘12 for ‘the primary P are shown-and these also supply
current for the motor M, the ignition Ign and the sole-

‘noid S -as follows; from" wire 10 a' wire' 14 leads to a

motor switch MS! and" wires ‘16 and 17 'lead from the

‘motor switch ‘to the motor"M, another wire 18 connect-

ing the ‘motor" to ‘the 'line wire '12. A .second motor

‘switch "MS? is ‘in parallel- with ' the motor- switch. MS?

through wires 20 and 30, .

-~ The ignition switch ¥gn ‘is in-parallel “with  the motor
“M-through ‘wires:30,°22; 24 and*26; anignition ‘switch

I8! being in circuit -therewith ‘so ‘that-the current from
18 to'22 may come through either or both motor switches
MS and MS? through “ISt. --Wires *32, 34, 36 and- 38
coniiect the ‘solénoid -S- across ‘the: line 10—12 with fuel

_valve switches FVS! and FVS? in-series witheach otherand

in-circuit with the fuel valve solenioid S.*This completes

‘the -110-volt side of thé transformer circuit.

““Theé_ low-voltage circuits- sipplied by the secondary
‘coils"8! and §% of the- transformer consist- of feed wires
"43, 44'and 45 for one side of the line and 46, 47 and 48
for the other side. Interposed between-the wires 43-and
44 is a safety switch SS which switch is normally closed
and is adapted to Be opened by a safety switch actuator
SSA-which imay comprise an electrical heater. The. heat
-of the heater affects a:- bimetal element 69 for warping
it-upwardly-to-open: the switch: SS after about 90 seconds
of energization of ‘SSA. -A dog 71 drops under the bi-
‘metal element. to retain the safety switch SS in the open
position, and manual reset is required as by thumb pres-
.sure applied to- the. end 73 of the dog 71.

A toom -thermostat RT is provided  for controlling. a
‘main relay MR- and a delay switch actuator DSA. -The

cireuit for MR may be traced from S! through 43, SS,

44, 50, RT, 52, 54, MR, 56, 58 and 46 to S2. At the
same time some of the current shunts the coil of MR,
passing from:52 through 64; DSA:and.66 to 58. The
delay switch actuator DSA is a heater coil for.a bimetal
75 which is ‘adapted to‘close a snap acting delay switch
DS after a few seconds. of energization of the heater
DSA. 5 B : . L
The delay. switch DS controls a circhit for.a delay re-
: The main relay
MR when energized. closes the motor switch MS! and the
fuel valve switch' FVS! as indicated by dot-and-dash lines
.and arrowheads. - The actuation of SS by SSA and DS by
DSA are similarly indicated. Energization of the delay
relay, DR closes a holding switch HS, ‘the fuel valve
switch FVS2 and the motor switch MS? as also indicated

with ‘dot-and-dash lines and arrowheads. .-~ -

» 1 alfo providé an-ignition. switch' actuator ISA-which

is-a heater acting on a bimetal element 77 adapted to
open' a-combustion failyre:switch”CFS and the ignition
switch IS! as indicated by dot-and-dash lines and arrow-
The opening of -these switches occurs about 60
seconds after ISA -is energized and whenever it is de-
energized the switches CFS and IS! reclose in about two
‘minutes.  The switch CFS is initially in circuit with DR
and SSA and'with a_ combustion switch CS! from the
wire-80 through 82,'CFES, 74, 72, SSA, 68, CS!, 70 and
‘47 back to 46, SRR : - R .
When the holding switch HS closes, the circuit for

'the‘c_cil of the delay relay DR is maintained from the

coil 81 of the transformer by the current from 74 flow-
ing through 62, HS, and 60 to the center tap: of the trans-
former secondary. “Subsequently the combustion switch

‘CS! opens and another combustion switch CS2 . closes

undet: the action of a bimetal element 79 which is respon-
sive to combustion.  The switches CSt,and CS? are pref-
erably not-of the snap-acting type. - When combustion
has been established, the movement of 79 upwardly opéns
the switch CSL.and closes;the switch.CS?. Closure of CS2
establishes a circuit from 80 through 84, ISA, 86, CS?,
-and 4810147, to . majntain;the ‘delay. rélay. DR energized

after. CFS. opens ﬁswﬂl'be,;gip'aﬂtgr"gppeér. P
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PRACTICAL OPERATION

Normal starting

When the room thermostat RT calls for heat, it en-
ergizes the main relay MR and the delay switch actuator
DSA. Energization of MR closes MS! to energize the
burper motor M and the ignition Ign as IS! is nor-
malily closed, and closes FVS! to ready the circuit of
the fuel valve FV for subsequent energization of the sole-
noid S when the delay relay DR closes.

In a few seconds DSA causes the bimetal element 75
to snap the delay switch DS closed so that DR is en-
ergized through CFS, SSA, and CSi. This closes the
motor switch MS?2 for subsequent post purge purposes,
and closes EVS? to energize the fuel valve so that fuel
is supplied after an initial purge period effected by en-
ergization of the motor M and ignition Ign between the
time that MR is energized and the time that DS closes.
Energization of DR also closes the holding switch HS
for holding DR energized even though CS! opens subse-
quently due to combustion establishment.

Combustion establishment also closes CS? to energize
ISA and thereby open the ignition ISt about 60 seconds
after combustion has heated the bimetal 79. This is
usually sufficiently long to insure that combustion will
be maintained. The burner is now in normal running
condition and the combustion failure switch CFS is opened
by ISA so that the relay DR will be subsequently de-en-
ergized to open the motor switch MS? and the fuel valve
switch FVS? upon combustion failure opening the switch
CS$? as will be later described.

Normal shut-down

When RT becomes satisfied, it opens the circuit through
MR and DSA. De-energization of MR opens the motor
switch MSL The circuit, however, through the motor
is still maintained through the second motor switch MS?
so that the burher motor continues to operate to provide
a post purge period after normal shut-down of the burner
to purge the-furnace of any fumes or explosive gases
that might be contained therein after the fuel valve closes
because of FVS! being opened. The motor is then turned
off in about 30 seconds when DS or CS? opens, that is,
which ever opens first.

Subsequent combustion failure

This is combustion failure after combustion has been
successfully established, and is the result of some fault
such as water in the fuel extinguishing the flame. The
combustion chamber or stack, upon cooling, permits the
bimetal element 79 to also cool for reclosing the com-
bustion switch CS! and reopening the combustion switch
CS?. The opening of CS? breaks the circuit for the coil
DR as the only circuit at the time is through ISA and
CS?. This immediately stops the flow of oil because
of FVS? opening but the motor M is kept energized for
a post-purge period because even though switch MS”
opens, switch MS! remains closed. Even a reclosure of
the combustion switch CS! causes nothing further to hap-
pen until the ignition switch actuator ISA has cooled
sufficiently to reclose the ignition switch IS! thus pro-
viding ignition through MS! still closed at 30.

Cooling of ISA takes about two minutes and will cause
re-establishment of the ignition circuit through IS! and
re-establishment of the delay relay circuit through CFS,
SSA and CS!. Energization of DR then recloses the
fuel valve FVS$2 to give the burner a chance to try to
start again. If the fault causing the recycling can correct
itself as is often the case, normal combustion will again
be established.

After one or more recycling attempts, however, if
combustion is not re-established, a shut-down will occur
because when CFS recloses, the safety switch actuator
SSA is re-energized and if CFS does not open because
of CS2 closing to energize ISA, the safety switch actuator
SSA will open the safety switch SS thus de-energizing both
relays MR and DR. Then, of course, the trouble must
be remedied and the safety switch manually reset at 73
for placing the burner back in operation. .

Initial combustion failure

If the burner fails to start properly there should follc;w

shut-down without recycling. This is accomplished by

CS failing to open so that SSA heats sufficiently (in about

Ot
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90 seconds) to trip the safety switch SS off as in shut
down after subsequent combustion failure.

The arrangement disclosed using two relays, one of
them delayed in relation to the other, each relay operat-
ing a motor switch, the motor switches being in parallel,
and each relay operating a fuel valve switch, the valve
switches being in series, provides the desired features of
initial and post-purging, recycling after subsequent com-
bustion failure and delayed ignition tripping in addition
to eventual shut-down after subsequent combustion fail-
ure if the fault that caused the failure does not be-
come remedied.

The disclosure. also provides the motor M started
and operated a short period of time before the oil valve
is opened to secure initial purge. Post purge is provided
by M required to operate a short period of time follow-
ing opening of RT at which time the oil is turned off.
Delayed ignition tripping is provided by ISA requiring
some time to trip ignition after the combustion thermo-
stat indicates that combustion hias been established, and
is therefore dependent on same. The recycling operation
gives the burner a successive chance to start after flame
failure following normal burner operation.

The ignition switch actuator ISA has a resistance high
enough to hold the relay DR in once its circuit has been
established, yet prevent it from being pulled in when
there is a momentary opening of the delay switch DS.
Normally this would not occur but if the room thermostat
is tampered with, it may be left open long enough to de-
energize the delay switch actuator DSA a sufficient length
of time that the bimetal 75 opens the switch DS. Then
if the room thermostat is closed so as to result in DS clos-
ing again before CS? opens and CS! closes, the current
from S! through 43, SS, 44, 45, DS, 78, DR, 80, 84,
ISA, 86, CS2, 43, 47 and 46 to S? will not be sufficient to
pull DR in. This is particularly necessary to prevent
danger from absence of ignition because of IS! being open
when DS closes after the momentary interruption there-
through referred to.

Some changes may be made in the construction and
arrangements of the parts of my oil burner control with-
out departing from the real spirit and purpose of my in-
vention, and it is my intention to cover by my claims any
modified forms of structure or use of mechanical equiva-
lents which may be reasonably included within their scope.

1 claim as my invention:

1. In an oil burner control mechanism to control a
burner motor, its ignition means and fuel supply means
in response to a call for heat by a room thermostat; said
burner control mechanism comprising a primary cir-
cuit, a transformer connected therewith and having a
secondary provided with an intérmediate tap, an initial
room thermostat circuit connected across said secondary
and adapted to be controlled by the room thermostat, a
motor switch, burner motor and ignition circuits con-
trolled thereby, a relay coil operable upon energization
by closure of the room thermostat to clese said motor
switch and thereby initiate operation of the burner motor
and its ignition means, a delay switch actuator included
in said room thermostat circuit, a delay switch actuated
thereby, a delay relay having an actuating coil in circuit
with said delay switch and having a switch operable to
control the fuel supply means, combustion switch con-
tacts and a safety switch actuator in the delay relay coil
circuit, said combustion switch contacts being closed in
the absence and open in the presence of combustion, a
safety switch included in said room thermostat circuit.
said safety switch being normally closed but opened by
said safety switch actuator upon energization thereof for
a predetermined period of time, holding contacts closed
by energization of said delay relay coil and connected
between said delay relay coil and said intermediate tap,
a normally open combustion switch which is closed in
the presence of combustion, said last switch being in cir-
cuit with said delay relay coil across said secondary, an
ignition switch actuator also in said last named circuit,
and an ignition switch for said ignition means opened
by energization of said ignition switch actuator, said
last combustion switch shunting said combustion switch
contacts and said safety switch.

2. In an oil burner control mechanism to control a
burner motor, its ignition means and fuel supply means
in response to a call for heat by a room thermostat; said
burner -control - mechanism comprising a- primary circuit,
a transformer connected therewith and having a second-
ary provided with an intermediate tap, an initial room
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-thermostat, circuit _connected across -said secondary and
mcludmg a room thermostat a ‘motor- swrtch “burner
‘coil operable upon energlzauon by’ closure of the room
‘thermostat to close said motor switch and thereby initiate
operatlon of the burner motor and 'its ignition means, an
JIgnition switch for the ignifion means, a delay, switch
actuator included in said room thermostat circuit, a delay

'switch actuated thereby, a delay relay having an actuat-

ing coil in circuit with said delay switch and having a
switch operable ‘to. control the fuel supply means, a de-
layed safety switch actuator and a .combustion failure

-switch and combustion switch, contacts in the delay relay

circuit, said combustlon switch contacts being closed in
1

the absence and open in the’ presence of ‘combustion, a
‘safety switch connected in said room thermostat circuit

“and normally ‘tloséd, said safety switch being. operanvely

-associated with 'and’ opened by said safety’ switch actuator

upon energxzanon thereof for - a predetermmed period
- of 'time, holding contacts ‘¢losed’ by énergization of said

“delay- relay coil and-connected between said combustion

failire "switch and. said - intermediate,. tap, an" ignition

“actuator of delayed type ‘operatively associated: with, said

ignition- switch- and said 'combustion. fallure ‘switch, a

-normally open combustion switch' which is closed in the
~presence of- combLstlon, said last switch and said ignition
_switch actuator being in circuit with said delay relay coil
“dcross said secondary and in shunt relation to said safety

- switch actuator, combustlon fanufe switch and combus—

Atjon switch- contacts.-

3. In-a burner conirol to’ “control a burner motor fuel

"'supply means incliding a-fuel valve.and ignition ‘mecha-

nism-for-the burner in response to a -call. for heat by a
toom thermostat; said burner control comprising a motor

~circuit having a pair. of switches. therein connected in

parallel with each other, a circuit-adapted to connect the
ignition mechanism in. shuntmg relation to the motor and
having-a normally closed ignition switch ‘therein, a fuel
valve circuit having.a pair of switches therein connected
in series with each other, a transformer having a pair of
secondary coils connected in series with each other, a

- main. relay. coil,” a~circuit “across said secondary. coxls

adapted ‘to.’be controlled by the room thermostat and
mcludmg ‘said  main relay coil, a delay switch. actuator,
a.circuit connecting said actuator in shunting relation to
said- main ‘relay coil; a- delay- switch actuated by said
delay switch -actuator;-a delay-relay coil, a circuit there-
for through said delay switch, a normally closed com-
bustion switch and a normally closed combustion failure
switch in circuit with said delay relay coil, each of said
fuel valve switches being controlled by one of said relay
coils, each of said motor switches also being confrolled
by one of said relay coils, a holding switch for said delay
relay coil connected between said secondary coils and
said delay relay coil through said combustion failure
switch, a normally open combustion switch and an
ignition switch actuator also in circuit with said delay
relay coil, said ignition switch actuator being operable to
open said ignition switch and said combustion failure
switch a time period after closure of said normally open
combustion switch, said normally open combustion switch
and said ignition switch actuator being in shunt relation
to said normally closed combustion switch and said com-
bustion failure switch.

4. In a burner control to control a burner motor, its
ignition mechanism and a fuel valve in response to a
room thermostat; said control comprising a transformer,
an initial room thermostat circuit adapted to be con-
trolled by a room thermostat, a main relay having a
coil, a delay switch, a delay switch actuator, a delay
relay having a coil in circuit with and adapted to be
energized upon closing of said delay switch, a burner
motor circuit having a pair of parallel connected motor
switches therein, a fuel valve circuit having a pair of
series connected fuel valve switches therein, an ignition
circuit for the ignition mechanism having an ignition
switch therein, said ignition circuit being connected in
shunt with the motor and thereby controlled by said
motor switches, said main and delay relay. coils being
each operable to close one of said motor switches and
one of said fuel valve switches upon energization “of
said relay coils, combustion responsive delayed acting
means for opening said ignition switch, a switch oper-
ated by said delayed action means and in circuit with
said delay relay coil, said combustion responsive delayed

6

acting! méans - upon “réspotiding” to ‘tombustion failure
’deenerglzmg said."delay ‘relay coil“to~permit ‘opening of
the - motor “switch and “the fuel- valve switch .controlled
théreby 16 stop the flow of fuel but permit the motor to
5 ' operite: because of the otfiér motor’ switch being closed,
“gaid ignition’ "switeh upor’ reclosmg due to ‘the deener-
‘gization - of - said delayed - acting means ‘reestablishing
‘ignition; ‘and- the ‘circuit of ‘said delay relay coil being
regstablished by said' combiistion responsive delayed’ act.
10 ing means to recycle the burner if’ the’ fault that caused
flanie failure .is 'by then teiedied.’ :
5. A burner -contiol for- controllmg -a burnér having a
‘fiotop: for operating said Burner, a fuel valve for the fuel
to ‘said bugher and’ignition’ miechanism for-the” burner in
‘Yespotise to-a~fooim -thermiostat; said ‘control comprising
“an--operating circuit for the burner ‘including a pair: of
‘motor switches' fii- parallél with ‘sach’ other, an operating
‘eircuit for the fuel valve fncluding a ‘pair 'of fuel valve
“$wifches in series Wwith each othér and an’ ‘opetating circuit
20 for‘the 1gmt1on mechanisin ‘including an ignition switch,
controllmg circuits for the forégoing eléments comprising
“@indin relay coil and'a deldy relay coil, ‘a toom therme-
.stat circuit adapted ‘to be’ controlled by the room thermo-
‘Stat’ for -edlergizingsaid main’ felay coil and said delay
25 relay. coil, delay means mterposed betweeén ' said “circuit
and said” delay rélay’ coil to energize safid delay relay coil
‘A time perxod after- energization .of said ‘main relay coil,
. edchof “said: relay-- coils’ being - operatively assoc1ated
Svith one. 6f -said miotor switches and one of -said fuel
-80 'valve switches' to close the same uponenergization of
‘the- rélay coils, & normally " closed ‘combustion failure
‘switch and a normally closed coimbustion switch in series
“Eiréuit - with” sdid’ delay relay coil, ‘an’ ignition switch
"actuatoranda normally’ open combustzon ‘switch alsoc-in
35 “series "Circuit with said"delay relay coil and’ shinting said
“combistion faihire switch and:said normally closed com-
“bustion switch; said ignition switch actuator being opera-
trvely assocrated with said’ combiustion: failure | swrtch and
- with said-“ignitiofi“switch to ‘open them upon predeter-
40 ‘mined energization of said .ignition switch actuator under
control of 'said normally open combustion switch, and
‘4 circuit - inclitding ‘a holding, switch connected through
“Said" delay relay coil and ‘said combustion failure switch,
“said"holding :switch bemg closed by energxzatron of sald
45 ‘delay-relay coil.’ =
s 6.7A burner control to control a burnér having a motor
or»“'operatmg the burner, 4 fuel valve for the fuel to the
burner and ignition mechanism for the burner under con-
trol of a room thermostat; said control comprising an op-
50 erating circuit for the burner including a pair of motor
switches in parallel with each other, an operating circuit
for the fuel valve including a pair of fuel valve switches
in series with each other and an operating circuit for the
ignition mechanism including an ignition switch, con-
trolling circuits for the foregoing elements having a safety
switch, a main relay coil and a.delay switch actuator there-
in, said circuits being adapted to be energized by the
room thermostat, a delay relay coil, a delay switch there-
for closed by said delay switch actuator to energize said
delay relay coil a time period after energization of said
main relay coil, each of said relay coils being operatively
associated with one of said motor switches and one of
said fuel valve switches to close the same upon energiza-
tion of the relay coils, a normally closed combustion fail-
5 ure switch, a safety switch actuator for said safety switch,
a normally closed combustion switch in series circuit with
said delay relay coil, an ignition switch actuator and a
normally open combustion switch also in series circuit
with said delay relay coil and shunting said combustion
70 fajlure switch and said normally closed combustion switch,
said ignition switch actuator being operatively associated
with said combustion failure switch and with said ignition
switch to open them upon predetermined energization of
said ignition switch actuator under contro] of said normal-
3 ly open combustion switch, and a holding switch con-
nected through said delay relay coil and said combustion
failure switch and closed by energization of said delay
relay coil.
7. In a control for controlling a burner having a blower
80 motor, a fuel valve and ignition means under control of
a room thermostat; said control comprising a pair of
motor switches connected in parallel with each other for
controlling the motor and the ignition means, a normally
closed ignition switch connected in series with said motor
85 sw1tches for additionally controlling the ignition means,

b
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a fuel valve circuit, a pair of fuel valve switches in series
therein for controlling the fuel valve, a main relay coil
and a delay relay coil each operable to close one of said
motor switches and one of said fuel valve switches, a room
thermostat circuit having said main relay coil therein, a
delay relay coil circuit having said delay relay coil there-
in, delayed acting means energized with said main relay,
a switch operatively associated with said delay acting
means and connected to energize said delay relay coil a
time period after energization of said main relay coil, a
pair of combustion switches, one normally closed and the
other normally open, a combustion failure switch and a
safety switch actuator conmected in series circuit with
said delay relay coil and said one combustion switch, an
ignition switch actuator connected in series circuit with
said delay relay coil and said other combustion switch
and in shunting relation to said combustion failure switch
actuator and said one combustion switch, said ignition
switch actuator being operatively associated with and ar-

ranged to open said ignition switch after a delayed period .

of time and also to open said combustion failure switch
at substantially the same time, and a safety switch con-
nected to open said room thermostat circuit and thereby
shut down the operation of the burner, said safety switch
being actuated by said safety switch actuator and operable
to locked-out position requiring manual resetting.

8. In a control for controlling a burner having a blower
motor, a fuel valve and ignition means under control of a
room thermostat; said control comprising a pair of motor
switches connected in parallel with each other, a circuit
for the ignition means in series with said switches, a
normally closed ignition switch connected in series in
said last circuit, a fuel valve circuit, a pair of fuel valve
switches in series therein for controlling the fuel valve, a

main relay coil and a delay relay coil each operable to 35

close one of said motor switches and one of said fuel valve
switches, a room thermostat circuit having said main relay
coil therein, a delay relay coil circuit having said delay
reiay coil therein, delayed acting means energized with
said main relay, a switch operatively associated with
said delay acting means and connected to energize said
delay relay coil a time period after energization of said
main relay coil, a pair of combustion switches, one nor-
mally closed and the other normally open, a combustion
failure switch and a safety switch actuator connected in
series circuit with said delay relay coil and said one
combustion switch, an ignition switch actuator connected

10

15

40

e
Tt

8

in series circuit with said delay relay coil and said other
combustion switch and in shunting relation to said com-
bustion failure switch actuator and said one combustion
switch, said ignition switch actuator being operatively as-
sociated with and arranged to open said ignition switch
and said combustion failure switch after a delayed period
of time following closure of said second combustion
switch, and a safety switch in said room thermostat cir-
cuit connected to open said room thermostat circuit and
thereby shut down the operation of the burner under ac-
tuation by said safety switch actuator and operapie to
focked-out position requiring manual resetting.

9. In a control to control a burner having a blower
motor, a fuel valve and ignition means under comuor of
a room thermostat; said control comprising circuits
adapted to control said motor, fuel valve and ignition
means, a pair of motor switches connected in said motor
circuit and in parallel with each other, said ignition circuit
being in series with said motor switches and adapted to
be connected in shunt relation to the blower motor, a
pair of fuel valve switches in series in said fuel valve cir-
cuit for controlling said fuel valve, a main relay coil and
a delay relay coil each operable to close one of said motor
switches and one of said fuel valve switches, a room
thermostat circuit for said main relay coil, delayed act-
ing means interposed between the room thermostat circuit
and said delay relay coil to energize the latter a time
period after energization of said main relay coil, a pair
of combustion switches, one normally closed and the other
normally open, a combustion failure switch connected
in series circuit with said delay relay coil and said one
combustion switch, and a combustion failure switch ac-
tuator connected in series circuit with said delay relay
coil and said other combustion switch, said actuator be-
ing operable to open said combustion failure switch fol-
lowing closure of said other combustion switch.
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