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My present invention relates to a burner con-
trol system particularly adaptable for oil burner
installations wherein the burner motor and the
ignition mechanism for the burner are electri-
cally energized and controlled in response to @
room thermostat or the like.

One object of the invention is to provide a
control system wherein combustion failufe from
a hot position quickly shuts down the burner
and recycling occurs after an elapsed period of
time, the recycling operaticns being repeated in-
definitely. ' :

Another object is to provide for shut-down in-
stead of recycling upon combustion failing to
occur, the system being thereupon placed back
into operation only by a manual resetting op-
eration.

Another object is to provide a burner system
of the general character shown in my Patent No.
2,080,580, to which has been added an auxiliary
heater and associated mechanism effective to
shut off the burner in less time than it is ordi-
narily shut down as a result of operation of a
safety switch, the auxiliary heater effecting a
recycling of the burner upon shutoff thereof
after a predetermined period of time during
which conditions that caused operation of the
auxiliary heater may have time to clear up and
permit restarting of the burner in the mormal
manner.

More specifically, it is an object of my inven-
tion to provide a system of interconnected con-
trol devices operated by a relay coil and an
ignition trip coil so as to effect the desired
circuit connections, making it possible to en-
ergize a safety switch heater for shutting down
the burner by operation of a safety switch when
combustion fails to occur and on the other hand
to operate an auxiliary heater for quick shut-
off of the burner and subsequent recycling
thersof when combustion failure occurs after
combussion has once keen established.

Although my burner system is susceptible of
various embediments, it is unnecessary to fully
describe and illustrate more than one such em-
bodiment in a diagrammatic manner in order
to give a full understanding of the invention
and its operation. Accordingly, 1 have illus-
trated disgrammatically the various switches
and wiring together with the control elements
and the controiled elements comprising my sys-
tem in & series of figures showing different posi-
tions and circuit connections of the parts. In
said illustrations: .

Figure 1 is a diagrammatic view of my burner
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"control system showing the various parts there-

of in idle position;

Figure 2 is a similar view showing the parts
in starting position as a result of room thermo-
stat closure, with a dotted position of the safety
switch mechanism assumed after a time period
if combustion does not occur;

Figure 3 is a similar view showing the run
ning pesitions ‘of the parts, and :

Figure 4 is a similar view showing the posi-
tion which the parts assume.as a result of com-

‘bustion failure after combustion establishment,
‘with resultant positioning of the parts for a

recycling operation.

On the accompanying drawings, a transformer
T is illustrated having a primary coil 19 and a
secondary coil 25. The primary coil 15 is con-
nected across line wires 10 and 12, whereby the
secondary coil 25 furnishes a low voltage current
for the control circuits. :

The line wire 10 is connected with a wire 16
leading. to' & motor swiich MS. The motor
switch has a bridging contact 11 and is con-
nected by a wire i8 to one side of the burner

5. motor M, the other side of which is connected by

wires 19 and 20 to the line wire 2. ‘The motor
side of the motor switch MS is connected by a
wire 21 to an ignition switch IS, the switch
blade of which is indicated at 22. Wires 23 and
24 conmect the ignition mechanism Ign of the
burner with the switch 22 and the wire 20.
One circuit of the transformer secondary 25
ihcludes a wire 26, a room thermostat RT, a
wire 21, a switch blade 28 of an auxiliary heater

- switch AHS, a wire 28, a switch blade 30 of a

safety switech s, a wire 3i, a relay coil RC,
wires 32 and 33, a safety switch heater SSH,
wires 34 and 35, a switch blade 35 of a com-
bustion switch CS, and a wire 37. Another cir-

. cuit of the transformer secondary 25 includes

a wire 38, a switch blade 39 of a holding switch
HS, and wires 40 and 41. A third circuit of the
transformer secondary 25 through the holding
switch HS includes a wire 28. '

The holding switch HS when closed also es-
tablishes a- fourth circuit including a wire 42, a
switch blade 43 of an ignition trip coil switch
TTCS, o wire 44, an ignition trip coil ITC, and a
wire 45. A fifth circuit includes a wire 46, a
switch blade 41 of a second auxiliary heater
switch AHS’, a wire 48, an auxiliary heater AH,
and a wire 49. )

The relay coil RC includes an armature 50
normally in . the lowered position of Pigure 1,
which when the relay coil RC is energized will
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effect tripping of a trip mechanism 5{—52—
' 52a¢—53 by means of a thrust connection 54.
Closure of the relay coil RC also, through thrust
connections 55 and 58, closes the motor switch
MS and the holding switch HS respectively.

. Dash lines have been used to show diagrammat-

-.ically the thrust connections. Where thé thrust
connections have just operated, arrow heads are

- shown to-indicate the direction of such opera-
tion.
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The trip mechanism above referred to consists 3

of the thrust rod 51 pivotally mounted relative
- to the thrust element 54 and operable to- release

. a catch 52 from an abutment 52¢. Thereupon

i the lever 83 swings from the position of Figure 1

- to the position of Figure 2 to close the ignition |

switch IS through a thrust element 57, open the

- second -auxiliary heater switch AHS’ through a -;

thrust -connection 58 and close the ignition trip
. coil switch ITCS through a thrust element 59,
¢ The ignition trip coil ITC when energized at-
‘tracts an armature 60 which is normally in-low-
‘ered position. The armature 80, through thrust
. elements- 81, 62 and 63, respectively, closes the

'second auxiliary heater switch AHS’, opens the
 ignition ‘switch IS and opens the ignition- trip

coil switch ITCS. - At the same time; the -igni- -

‘tion trip coil TTC de-energizes itself by opening
‘of the ignition trip coil switch ‘ITCS and, re-
versely, through the thrust connections 58 and
89, resefs the trip mechanism 5i—52--52a—53
from the  position of Pigure 2 to the position of
Figure 3. B Do

The safety switch heater SSH is adapted to

‘warp a-bimetal latch 64 toward the right for un- 3

Jatching a lever 65 which thereupon through an

20

‘operative connection 68 opens the safety switch.

S8 to the position shown by dotted lines in Fig-
ure 2. In order to reclose the saféty switch, the
lever 65 must be manually relatched on the bi-
metal latch €4 as by préssing inwardly on a pin
" 65a.
warp a bimetal bar 67 to the left, which there-
upon through a thrust connection at 68 opens
the auxiliary heater switch AHS. When the bar
67 cools-down, the auxiliary heater switch AHS
is reclosed. ) : :

PRACTICAL OPERATION

1. Idle position

1 In the operation of my burner control sys-
tem,-the parts are normally in the idle position
of Figure 1. The transformer primary 15, it
will 'be noted, is continucusly energized so that
a secondary current is always available, but there
are mo secondary circuits when the system is in
idle: position. -

2. Starting position

Referring to Figure 2, the room thermostat
RT has closed because of lowered room temper-~
ature, thus.establishing a starting circuit through
‘the following elements: 28—RT—27—28-—29—
30—3|—RC—32—33—SSH—34-—35—36 . and 37.
Thus the relay coil is energized from the entire
secondary coil 25 which may have a potential
of 24 volts, for instance. This insures a positive
closure’ of ‘the relay which results in attraction
of the armature 50 even when the line voltage
is relatively low. :

. The armature 50 direct]yi closes the motor.
switch and the holding switch through the thrust.-

connections §5 and 55, whereby further circuits
are established as follows: A motor circuit is es-
tablished through- elements. {6—IT—18§—M—1{9:

The auxiliary heater AH is adapted to:
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and. 28. ' This is a line voltage circuit for op-
erating the burner motor M. Control circuits are
established by the holding switch HS from the
relay coil wire 32 as follows, under (@) and (b):

(a) A holding circuit through 88—323—40 and
41, whereby the relay coil is retained energized
by the lower half only of the secondary coil 23,
since it takes less current to hold the relay closed
than to close it. With such an arrangement, a
single relay is operable to cut in at as low as
80% of the full line voltage, and to cut out at a

point not lower than approximately 65% of the |
--full'line voltage,

(b) A safety switch heater circuit through
41—40—39—38—33—SSH—346—35-—36 and 3T.
The safety switch heater circuit is accordingly
energized independently of the relay coil RC
slnce the safety switch heater receives its cur-
rent from the upper half only of the transformer
secondary 25.

- The attraction of the armature 56 by the relay
coil- RC also actuates the trip mechanism 51—
52—820—53 to the position of Figure 2 by the
thrust ‘element. 54° pushing upwardly on the
thrust rod 5, thereby lifting the catch 52 from:
the abutment 52¢ and permitting the lever 53 to
swing the catch to the right past the abutment,
which also résults in the offset of the catch drop-
ping over the edge of the.rod 5i{. Movement of
the lever 58 toward the right results in (@), clo-
sure of the ignition switch IS through the thrust -

“connection §7; (b), opening of the second auxil-

iary heater switch AHS’ through. the thrust con-
nection 88, and (¢), closure of the ignition “trip

- coil switch ITCS through the thrust connection

59. Thus the ignition mechanism Ign is ener-
gized through elements 2§{—22—23—TIgn and 24
from the motor switch MS in one side to the line
wire 12 through wire 29 on the other side. Open-
ing of the switch AHS’ eliminates the auxiliary -
heater AH from the circuit, whereas closure of
the switch ITCS partially completes 3 circuit for
the ignition trip coil ITC which is subsequently
fully completed  through the combustion switch
C8, as will hereinafter be described.

2a. Shut-down position if combustion does not
occur

Further referring to Figure 2; if combustion
does not oceur the combustion switch CS will not
move. from its position. illustrated, so that after
a_time. period, for instance forty seconds, the
safety -switch heater SSH will have  radiated
enough heat to the bimetal element 64 to cause
it to warp toward the right, thereby unlatching

. the lever 65 and permitting it through the thrust
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connection 66 to open the safety switch SS.
Opening of the safety switch cuts off the current
to the relay coil so that the motor switch and

- the holding switch are opened and the thrust
. rod 5! is retracted to the dotted position. The .

system is now shut down until such time as a
service man determines the cause of the trouble
and resets the safety switch mechanism by press-
ing the resetting pin 65q. '

o 3. Running position
If combustion does occur, the switch blade 36

' of the combustion switch CS will be moved from
- elreuit relation with the wire 35 to circuit rela-

tion with-the wire 45.. Such movement is ef-
fected through a slip friction or notched disc
slipping connection between a temperature re-

-sponsive element, such as a helical bimetal ele-
5. ment-69, responsive to temperature in-the stack
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and the switch blade 36. By way of example, one
end of the element 69 is illustrated as attached
to a stationary support 12 and the other end
attached to a rod Tl rotatable in the support-19.

The rod carries a notched disc 12, the periphery-

of which engages the end of the sw1tch blade 36,
thereby swinging the switch ‘blade from the po-
sition of Figure 2 to the posmon of Pigure 3,
substantially immediately- upon a rise in stack
temperature. After the switch blade 36 assumes
the position of Figure 3, then upon further Tise
in stack temperature the notched disc T2 will slip
past the switch blade 36 and retain it in circuit
relation to the wire 45.

Reversely, upon a subsequent lowering in stack
temperature the switch blade:36 will subsequent-
ly immediately return from the position of Fig-

ure 3 to the position of Figure 2, and thereafter

the disc 12 will slip past the blade 36, keeping

the blade in circuit relation to the wire 38.
Closiire of the combustion switch CS to the

hot position of Figure 3 causes energization of

the ignition trip coil ITC through elements 4f—

42A3—84_1TC—A45—36 and 371 (the switch
blade 43 of the switch ITTCS being still in the
position of Figure 2, or the dotted position of
Figure 3). ' ’
Movement of the switch blade 36 of the com-
bustion switch CS from circuit relation to the
wire 35 de-energizes the safety switch heater
SSH so that there will be no shut-down, as in
the case of combustion failing to occur, as de-
seribed under subheading 2¢. Energization of
the ignition trip coil ITC primarily opens the

ignition switch IS through the thrust connec-

tion 62. Two secondary functions are performed
by the ignition trip coil, consisting of (@) closure
of the switch AHS’ through the thrust connec-
tion 61, and (b) opening of the 1gmt10n trip coil
switch ITCS through the thrust connection 63, so
that current will not continue to flow through
the ignition trip coil ITC. The mechanical re-
Jation of the parts is such that when the arma-
ture 69 is attracted by the coil ITC, it will have
sufficient momentum to open the ignition trip
coil switch ITCS and relatch the trip mechanism
5|—52—520—53 reversely through the thrust
connections 58 and 59, in addition to opening
the ignition switch IS and’ closing the auxiliary
heater switch AHS’ and even though the coil ITC
is de~energized by the switch ITCS.

4. Combustion failure after combdustion esltab-
lishment

Figure 4 shows the pesition of the parfs as-
sumed as a result of combustion failing after it
has once been established. First of all the com-~
bustion switch blade 36 will return from the po-
sition of Figure 3 to the position of Figure 4
due to a falling stack temperature. This estab-
lishes & ecircuit for the auxiliary heater AH
through the following elements: #41—40—38—

16—47—48—AH—49—35—36 and 37. The up-
per half of the transformer secondary 25 is
therefore the source of current for the auxil-
iary heater AH.

The heater AH has less re51stance than the
safety switch heater SSH, so that it can cause
a shut-down relatively soon. after combustion
failure. For instance, it may be of sufficient
heat radiating power to warp the bimetal ele-
ment 67 to the position of Figure 4 within a space
of some twenty seconds. Thus the time it takes
for the combustion switch to return from. the
position of Figure 3. to the position of Figure 4

10

20

25-

30

35

40:

45

60

T

e

e |

plus these twenty seconds is the shutoff-time for
the burner as a result of combustlon failure after
combustion ‘establisiiment.

Warping of the bimetal element 67 to the full
line position of Figure ‘4 causes opening of the
auxiliary heater  switch AHS directly through
the thrust connectlon 68.- The elements AH—
§7—68 and AHS are of’ recycling type, whereby
cooling of ‘the element 6T back to the position
of Figure 3 will result in rétraction of the thrust
connection- 68 and reclosure “of the -auxiliary
heater switéh blade 28. Closure of the blade 28
re-establishes-the- startmg circuit’ (and the run-
ning  circuit, "if combustion occurs), but if -it
again fails after establishment the recychng or
purging period is repeated. If; however, combus-
tion fails to be established after being estab-
lished and then failing, the shut-down under
subheading 2a will occur.

The purging period is preferably of two or
three minutes’ duration and the major portion
of this period is determined by the time it takes
the bimetal element 61 to cool from the position
of Figure 4 to the position of Figure 3. The rel-
atively fast heating auxiliary heater radiates so
much heat to the bimetal element 671 that it
takes some two minutes or so for it to cool down,
thereby giving a purging period of two minutes
plus twenty seconds, plus whatever time it takes
for the combustion switch 36 to move from hot
to its opposite position. In Figure 4, the relay
coil RC has been de-energized by opening of its
holding circuit through 38—39—40 and 4f, and
accordingly the holding switch and motor sw1tch
are open for the purging. period, the dotied po-
sitions of {7 and 39 being the positions of these
parts before the switch AHS opens.

I have shown my system in' connection with
intermittent ignition, whereas for continuous ig-
nition the wires 2 and 23 can be connected to-
gether and the ignition switch IS, together with
thrust connections 51 and 62, can be eliminated.
In such event the trip coil ITC would then serve
as an actuator for only the sw1tches AHS’ and
ITCS.

From the foregoing disclosure, it'i 1s obvious that
T have provided & system wherein positive shut-
down is provided for failure of combustion to oc-
cur. - For the more frequently occurring failure
of combustion after it hag once been ‘established,
I provide a recycling or-purging operatlon which
permits the burner to recycle ‘an infinite number
of times, providing combustion failure occurs
after the combustion has been established to a

sufficient degree to move the stack switch from
closed cold position to closed hot position and
then back to closed cold position. Thus I have
both the positive shut-down feature for certain
conditions, and the recycling feature for certain
other conditions, which other conditions occur
more frequently than initial failure of combus-
tion to take place. The arrangement is such that
a purging period is started in less time through
operation of the auxiliary heater AH than a shut-
down operation through the safety switch heater
SSH, which is a further deésirable f_ea;ture of the

purging or recycling operation. -

The characteristic of - the . auxiliary heater
switch AHS and its associated mechanism 87 and
AH whereby the element 67 heats up quickly to
open the auxiliary heater switch AHS and then
cools down slowly to provide the purg;ng period,
is particularly the feature.which gives the de-
sirable quick shut-down upon flame failure after
combustion, together with a sufficient purging
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period to clear away accumulated bases so that

restarting can be accomplished wtih safety. ~Also, -

this insures that the auxiliary heater switch AHS
will be opened instead.of the safety switch SS, as
the heaters-AH and SSH are connected in paral-
lel during the auxiliary heater operation.

In accordance with the provisions of the patent:

. statutes, I have described my system together
© withits principle of operation, and have illus-

trated the various steps of such operation. The
form .of system shown isone which I consider to

2,256,766

being reclosed affer a purging period determined
by the time required for said first auxiliary heater

" -switch to:cool back to normal position..

o

10

. represent - the: best - embodiment thereof but I
desire -to have it understood that the- dlsclosure :

: is illustrative only and that the invention may be
- carried out by other means within the scope of
. the appended claims.

15

What I claim as new and desire to secure by

: Letters Patent of the United States is:

1. In a burner system, a transformer, an initial

room thermostat circuit including a room ther-
| mostat, an -auxiliary heater switch, means oper-
. able upon energization by the secondary ‘of said

- transformer to initiate operation of the burner,

- a safety’ switch heater -and combustion switch
. contacts; said combustion switch contacts being

20

. closed in the absence and open in the presence of.

- combustion, a second set of combustion switch
i contacts open in the absence and closed in the

i closed but opened by said safety switch heater

" presence of combustion, a safety-switch normally

30

' upon energization thereof: for a predetermined :

" period ‘of time, a second circuit- energized by a

, bortion only of said secondary of said trans-
i former and including said: room thermostat, said :

auxiliary heater switch, and said means, a hold-

. ing switch for establishing said second circuit and - :

. for maintaining it when said- first combustion

switch contacts are separated, said holding switch

“being- closed by energization of said means; a
i third circuit energized by the remaining portion
- of said secondary and including said holding
. switch, -said safety switch heater and said first

i -combustion switch  contacts; said second and

“-third circuits being established.and said. initial
room thermostat being altered as to current sup-
plied thereto by closure of said holding contacts,

. sald first combustion switch contacts failing to

“'open in.the event that combustion:fails-to occur

i 'and ‘thereby maintaining said third circuit en-

" ergized until said safety switch heater opens said
safety switch, a fourth circuit energized by said

' remaining portion of said secondary and includ-

' ing said second combustion switch contacts, an.

: ignition trip-ceil and an ignition trip coil switch,
' an ignition switch for the burner closed by said
‘ meéans- when energized and opened by said igni-
"tion trip ceil when it is energized, said ignition

" trip coil switch being also opened by said ignition

trip: coil to de-energize the trip coil subsequent
. to opening of the ignition switch thereby, and a
| fifth circuit through said holding switch energized
by said remaining portion of said secondary and
| including -an auxiliary heater and a second auxil-
-lary heater switch, said second auxiliary heater
' switch being closed by énergization of said igni-
tion trip coil and ‘opened by energization of said
‘relay coil, said auxiliary heater being operable
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2. In a burner system, a transformer, an initial

~ room thermostat circuit including -2 room ther-

mostat, an auxiliary heater switch, a relay oper-
able upon energization by the secondary of said
transformer to initiate operation of the burner,
a safety switch heater and combustion switch
contacts, said combustion switch -contacts being
closed in the absence angd open in the presence of
combustion, a -second set of combustion  switch
contacts open in the absence.and closed in the
presence of combustion, a safety switch normally
closed but opened by said safety switch heater
upon energization thereof for a predetermined: -

- period of time, -a second -circuit energized by a

portion only of ‘said secondary of said. trans-
former and including said room thermostat, said
auxiliary heater switch, and said means, a hold-
ing switch for estabhshmg said second circuit
and for maintaining it when said first combustion:
switch contacts are separated, said holding switch
being closed by energization of said relay, a third
circuit energized by the remaining portion of said-

_secondary and including said holding switch, said

safety switch heater and said first combustlon
switch contacts, said second .and third -circuits
being established and said initial room thermo-
stat being altered as to current supplied thereto
by closure of said holding. contacts, said first
combustion switch contacts failing to open in the-
event that combustion fails to occur and thereby. -
maintaining said- third circuit energized until

. said safety switch heater opens said safety switch,

a fourth circuit energized by said remaining por-
tion -of. said secondary and. including said second
combustion switch contacts and a trip coil, and a
fifth circuit through said helding switch energized:
by said remaining portion of said secondary and
including an auxiliary heater-and a second auxil-
iary ‘heater: switch, said second auxiliary heater.
switch being ~closed by energization of said trip:
coil and opened by energization of said relay coil,
said auxiliary -heater being energized by closure.
of said first combustion switch contacts as a re-
sult of combustion failure after combustion estab-
lishment, said auxiliary heater switch being re-
closed after a purging period determined by the
time required for: said first -auxiliary heater
switch to cool back: to normal position. :
8. In a burner system, a source of current sup-
ply, an initial room thermostat. circuit including
a room .thermostat, an auxiliary heater switch,
means operable upon energization: from sa.ld :

-source of current supply to initiate operation of

the burner, a safety switch heater and combus-
tion switch contacts, said combustion switch con-
tacts being closed in the absence -and open id
the presence of combustion, a second set of
combustion switch contacts open in the absence
and closed in the presence. of combustion, a

" safety switch normally closed but opened hy said

65

‘upon energization ‘to open said first auxiliary .

heater switch in a period of time shorter than
‘the period of time required to open-said safety
‘switch upon. energization of said safety switch

70

‘heater, said auxiliary heater being energized by

i closuire -of said first combustion switch contacts
" as:a result of combustion failure after combus-
‘tion establishment,'said auxiliary heater switch

safety switch heater upon energization thereof
for a predetermined period of time, a second- cir-
cuit including said room thermostat, said auxil-
iary heater switch, and said means, a holding
switch for establlshmg said- second circuit and
for maintaining it when said first combustion -
switch contacts are separated, said holding
switch being closed by energization of said means,
a third circuit including said holding switch, said
safety switch heater and said first combustion
switch contacts, said first combustion switch con-
tacts failing to open in the event that combustion
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fails to occur and thereby maintaining said third
circuit energized until said safety switch heater
opens said safety switch, a fourth circuit includ-
ing said second combustion switch contacts and

an ignition trip coil, an ignition switch for the .

burner closed by said means when energized and
opened by said ignition trip coil when it is ener-
gized, and a fifth circuit through said holding
switch including an -auxiliary heater and a sec-
ond auxiliary heater switch, said second auxiliary
heater switch being closed by energization of said
ignition trip coil and opened by energization of
said relay coil, said auxiliary heater being op-
erable upen energization to open said first auxil-

iary heater switch in a period of time shorter.

than the period of time required to open said
safety switch upon energization of said safety
switch heater, said auxiliary heater being ener-
gized by closure of said first combustion switch

contacts as a result of combustion failure after,

combustion establishment, said auxiliary heater
switch being reclosed after a purging period de-

termined by the time required for said first aux-

iliary heater switch to cool back to normal posi-
tion,

4. Tn a burner system, a transformer,; an initial
room thermostat circuit including a room ther-
mostat, an auxiliary heater switch,. means op-
erable upon energization by the secondary of said
transformer to initiate operation of the burner,
a first set of combustion switch contacts closed
in the absence and open in the presence of com-
bustion, a second set of combustion switch con-
tacts open in the absence and closed in the pres-
ence of combustion, a second circuit energized by
a portion only of said secondary of said trans-
former and including said room thermostat, said
auxiliary heater switch, and said means, a hold-
ing switch for establishing said second circuit
and for maintaining it when said first combustion
switch contacts are separated, said holding switch
being closed by energization of said means, a
third circuit energized by the remaining portion
of said secondary and including said holding
gwitch, and said first combustion switch con-

tacts, said second and third circuits being estab-

lished and said initial room thermostat being al-
tered as to current supplied thereto by closure of
caid holding contacts, a fourth circuit energized
by said remaining portion of said secondayry and
including said second combustion switch. con-
tacts and a trip coil, and a fifth circuit through
_said holding switch energized by said remaining
portion of said secondary and including an aux-

fliary heater and a secondary auxiliary heater ;

switch, said second auxiliary heater switch being
closed by energization of said trip coil and opened
by energization of said relay coil, said auxillary
heater being operable upon energization to. open
said first auxiliary heater switch in.a }perriod.of.
time corresponding to movement of said com-
bustion switch from hot.to cold bosition and
said first auxiliary heater switch from cold to hot
position, said auxiliary heater being energized by
closure of said first combustion switch contacts
as a result of combustion failure after combustion
establishment, said auxiliary heater switch be-
ing reclosed after a purging period determined by
the time required for said first auxiliary ‘heater
switch to move from hot to cold position..

5. In a burner system, a transformer, an ini-
tial room thermostat circuit imcluding a room
thermostat, a heater element, means operable
upon energization by the secondary of said-trans-
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former to initiate operation of the burner, a 75

S5
safety switch actuator and combustion switch,
contacts, said combustion switch contacts being
closed in the absence and open in the presence
of combustion, a second set of combustion switch
contacts open in the absence and closed in the
presence of combustion, a safety switch normally
closed but opened by said safety switch actuator
upon energization thereof for a predetermined
period of time, a second circuit energized by a
portion only of said secondary of said trans-
former and including said room thermostat, said
heater element switch, and said means, a hold-

. ing switch for establishing sald second circuit

and for maintaining it when said first combustion

" switch contacts are separated, said holding switch

being closed by energization of said means, a third

_circuit energized by the remaining portion of said

secondary . and including said holding switch,
said safety switch actuator and said first com-
bustion switch contacts, said second and third
circuits being established and said initial room
thermostat being altered as to current supplied
thereto by closure of said holding contacts, said
first combustion switch contacts failing to open
in the event that combustion fails to occur and
thereby maintaining said third circuit energized

_until said safety switch actuator opens said safety

switch, a fourth circuit energized by said remain-
ing portion of said secondary and including said
second combustion switch contacts and a trip coil,
and a fifth circuit through said holding switch
energized by said remaining portion of said sec-
ondary and including a heater element and a

second heater element switch, said second heater

element switch being closed by energization of
said trip coil and opened by energization of said
relay coil, said heater element being energized by

_closure of said first combustion switch contacts

as a restlt of combustion failure after combustion
establishment, said first heater element switch
being reclosed after a purging period determined
by the time required for said first auxiliary ele-
ment switch to cool back to normal position.

6. In a burner system, a transformer, an in-
itial room thermostat circuit including a room
thermostat, a circuit opener, a relay operable
_upon energization by the secondary of said trans-

_former to initiate operation of the burner, a

“safety switch actuator and combustion switch
contacts, said combustion switch contacts being
closed in the absence and open in the presence
of combustion, a second set of combustion switch
contacts open in the absence and closed in the
presence of combustion, a safety switch normally

~closed but opened by said safety switch actuator
upon energization thereof for -a predeter-
mined period of time, a second circuit energized
by a portion only of said secondary of said trans-
former and including said room thermostat, said
circuit opener, and said means, a holding switch
for establishing said second circuit and for main-

‘taining it. when $aid first combustion switch con-
tacts are separated, said holding switch being
‘closed. by energization of said relay, a third eir-

cuit energized by the remaining portion of said
secondary. and including said holding switch,
said safety switch actuator and said first com-
bustion switch contacts, said first combustion

switch contacts failing to open in the event that
combustion fails to occur and thereby main-
taining said third circuit energized until said

‘safety switch actuator opens said safety switch,
a fourth circuit energized by said remaining por-
tion of said secondary and including said second

“eombustion switch contacts and a trip coil, and




_switch. contacts. are 'separated,”
. switch being, closed. by. energization, of “said

.

;‘a, fifth circuit through said holding switch ener- .

~-gized by said remaining portion of-said-second-
ary and including a thermally-operable actuator
‘ for sgid - circuit -opener -and a second - circuit

: opener, said ‘second circuit opener being closed

by -energization of said trip coil and opened by
,energrvatlon of- said relay-coil, said thermally
- operable actuator being energized by closure of
-said first combustion switch’contacts as a ‘result
“‘of- combustion failure after combustion -estab-
- lishment, said first circuit opener being reclosed
“-after a purging period ‘determined by the time
required for said thermally operable actuyator
for -said - first: circuit opener to return to cold.
ition.,
7 An electric control system for oil burpers

~and the like including an initial room thermostat

: cxrcult through a room thermostat, an-auxiliary
’ heater switch, ‘a relay opc,rable upon -energiza-
“tion to initiate operation of the burner, a safety
sthch ‘heater and closed celd combustion switch

: contacts a safety switch norma,lly closed - but
opened by sald safety svmch heater wpon ener-

- glzatlon thereof for. a predetermined: p°r10d ‘of

tnne a second cireuit in¢luding said’ room ther-:

mostat, said auxiliary heater switch, said safety

- switch ‘and ‘said relay, a holding switch for es-.
- tablishing said second circuit and for maintain-

“ing it-when said combustion switch contacts are

separated, said holding ‘switch being ' closed by :

energlzatlon of said means, a third cn‘cult in-
cluding said“holding switch, said: safefy sw1tch
“heater and said combustion switch contacts, said
‘ combustion switch contacts upon opening due to

combustion establishment discontinuing said .

third clrcu1t and ‘upon failure fo. open due to
failure of combustion to oceur causing said third
cn‘cmt to continue to be energized and thereby
sald safety switch heater to open said safety
switch,. a fourth circuit “including a second set
of combustion switch contacts which close hot
“and means to. close a second auxiliary heater
switeh, ‘and- o fifth circuit through said holding
switch and including said auxiliary heater and

a_second auxiliary heater switch, said second:

“auxiliary “heater switch being closed by -ener-
‘gization of said means and opened by energi-
Zation of said relay, said auxiliary heater being
‘operaple - Upon: energ1zat10n to ‘open said-aux-

’ “iliary heater switch in a period of time shorter ;

than the period of time required to open said
safe*y ‘switch. upon energization® of ‘said safety
‘switch heater, sald auxﬂlary heafer: bemg ‘ener-
g;z‘evd‘ by c,losure» of said first combustion switch
contacts as-a result of combustion failure after,
combustion has once been established, said aux-
“iliary heater switch being reclosed after-a purg-
“ing perlod determined by the time required for
said auxiliary heater sw1tch to cool back to
‘normal position,

8 In g control system for oil burners and the
like, a, transformer ~an initial room thermostat
“eircuit including a room thermostat, an auxiliary
“heater switch, means operable upon energiza-
t1on by the secondary of said transfmmer to

b,ustl,on sthch contacts, a second circuit ener-

gized by a. portion only of said secondary of said
transformer and including said room thermo-

stat said auxiliary heater switch and said means,:

[
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" ing portion of said secondary and including said

holding switch and said combustion switch eon~
tacts, ‘said combustion -switch contacts upon
opening due to combustion establishment discon-
tinuing said third eircuit, a fourth ecireuit ener-
gized by -said-remaining pertion of said second-
ary-and including a second set of combustion
switch eontacts which close hot and means to
close a gsecond -auxiliary. hester switeh, and a
fifth -circuit through said helding switch and
ene:glzﬂd by said remaining pertion of said sec-
ondary and-including said auxiliary heater and
a second auxiliary heater switch, said second

auxiliary heater switch being closed by ener-

gization of said last means and opened by ener-.
gization of said first means, said auxiliary heater
being energized by closure of said first combus-
tion switch’ contacts as a result of combustion
failure after combustion has once been estab-
lished; ‘said auxiliary heater- switch being re-

- closed after a purging period: determined by the

25

time required. for said auxiliary heater switch to
return- to normail position.

9. In an electric control system for oil burnels
an initial room thermostat circuit including a

--room -thermostat; a-heater- switch, means oper-
" able upon energization to initiate operation of

the burner; closed. cold:-eombustion switeh con-

- tacts including said roem: thermostat, said heater

switch and said means, a holding switeh for es-
tablishing- said second -eircuit and for maintain-
ing- it established- when- said cenibustion switch
contacts are separated, said holding §witch be-.

“ing closed by-energization of said means, a third

circyit including said holding- switeh and- said
combustion switch centacts,- said second and
third circuits being estabhshed by- closure-of said

“holding switch, said combustion switeh contacts

40-

upon: opening due to combustion estabbshment

discontinuing said third elreuﬂ; ‘a. fourth eireuit

established by combustion: oceurring and includ-
ing meang to close a second heater switeh, and a
fifth eircuit through said holding switch and in-

-cluding -said heater and a second: heater switch,

"said second heater- switch: being- closed: by ener-

gxzatwn ‘of said last means and:- opened by: ener-
gization of said first means, said heater-being-op-

. erable upon energization to open- said- heater

switch- and being energized by closure of said

- combustion switch contacts as o result of com-

bustion failyre after- combustion: has once been
established; said first hester- switch being re-
closed after g purging period determined by the.
time required: for said first heater swrtch to cool
back-to normal position.

10.-Tn an oil burner-system, a transformer hav-

ing an intermediate tap for furnishing “two

60

sources  of: current supply; an initial room ther-
mostat circuit connected: across said transformer
and including a room thermostat, an auxiliary

"heater switch, means operable upon energization

" by closure of the, room: thermostat o initiate

operation of the burner; 3 ‘safety switch heater,
and combustion switch contscts in said initjal
room thermostat circuit; said- combustmn switch
contacts being closed: in the absence ‘and: gpen
in. the presence of- combustion; a second set of

_ combustion switch contacts- open.in the absence

70

a. holdrng switch for establishing said, second cir-

j}cuxt and for mainfaining if when said combBustion
said’ holding

‘vmeans, a'third circuit energized by the remain-

and closed  in . the presence of combustlon, a
safety sw1tch normally closed but opened by said -
safety switch. heater upon predetermined: ener-
glzatlon thereof; a holding switch closed by ener-
gization of’ said means and’ connected: with said

" initial room, thermostairmrcmt for- chvldmg it so

5

that upon closure-of the- holding sw1tch a sec-
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ond circuit is established through said room ther-

mostat, said. auxiliary heater switch and said
means, and a third circuit is established through
_said safety switch heater and said first combus-
tion switch contacts, said first combustion switch
contacts upon failure to open due.to failure of
- combustion. to be established effecting opening
of said safety switch, a fourth circuit including
said second combustion switch contacts, an ig-
nition trip coil and an ignition trip coil switch,
an ignition switch for the burner closed by said
. means when energized and opened by said ig-
nition trip coil when it is energized, said ignition
trip coil switch being also opened by said ignition
trip coil to de-energze the trip coil subsequent to
opening of the ignition switch thereby, and a fifth
_circuit through said holding switch including an
auxiliary heater and a second auxiliary heater
switch, said second auxiliary heater switch be-
ing closed by energization of said ignition. trip
coil and opened by energization of said means,
said auxiliary heater being energized by clo-
_sure of said first combustion switch contacts
as a result of combustion failure after combus-
tion establishment, said auxiliary heater switch
being reclosed after a purging period determined
by the time required for said auxiliary heater
switeh to cool back to normal position.

11. In an oil burner system, a transformer hav-
ing an intermediate tap for furnishing two
sources of current supply, an initial room ther-
mostat circuit connected across said transformer
and including a room thermostat, an auxiliary
heater switch, means operable upon energization

by closure of the room thermostat to jnitiate op-:3

eration of the burner, a safety switch heater, and
combustion switch contacts in said initial room
thermostat circuit, said combustion switch con-
tacts being closed in the absence and open in
the presence of combustion, a second set of com-
pustion switch contacts open in the absence and
closed in the presence of combustion, a safety
switeh normally closed but opened by said safety
switch heater upon predetermined energization
thereof, a holding switch closed by energization
" of said means and connected with said initial
room thermostat circuit for dividing it so that
1ipon clostre of the holding switch a second cir-
cuit .is established through said room thermo-
stat, said auxiliary heater switch and said means,
and. a third circuit is established through said
safety switch heater and said first combustion
switeh contacts, said second and third circuits
being thereby established and said initial room
thermostat being altered as to current supplied
fhereto, said first combustion switch contacts
upon failure to open due to failure of combus-
tion to be established effecting opening of said
safety switch, a fourth circuit including said sec~
ond combustion switch contacts, an ignition trip
coil, an ignition switch for the burner closed by
said means when energized and opened by said
ignition trip coil when it is energized, and a
fifth circuit through said holding switch includ-
ing an auxiliary heater and a second auxiliary
heater switch, said second auxiliary heater switch
being closed by energization of said ignition trip
coil and opened by energization of said means,
said auxiliary heater being operable upon ener-
gization to open said auxiliary heater switch in
a period of time shorter than the period of time
required to open said safety switch upon energi-
zation of said safety switch heater, said auxiliary
heater being energized by closure of said first
combustion switch contacts as a result of com-
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7

‘pustion: failure. after combustion establishment,

said auxiliary heater switch being reclosed after
3 purging period determined by the time required

for said auxiliary heater switch to cool back to

normal position. . :
12. In an. oil burner -system, a . transiormer

‘having an intermediate tap for furnishing two

sources of current supply, an initial room thermo-
stat circuit connected across said transformer-
and including a room thermostat, a heater switch,
a relay coil operable upon energization of clo-
sure of the room thermostat to initiate operation
of the burner, and combustion -switch contacts

in said initial room thermostat circuit, said

combustion switch contacts being closed in the
absence and open in the presence of combustion,
2 second set of combustion switch contacts open
in the absence and closed in the presence of
combustion, a holding switch closed by energi-
zation of said relay coil and connected with said
initial room thermostat circuit for dividing it

o that upon closure of the holding switch a

second circuit is established through said room
thermostat, said auxiliary heater switch and

-said relay -coil, and a third circuit is- estab-

lished through said first combustion switch con-
tacts, a fourth circuit including said second com-
bustion switch contacts and a trip coil, and a
fifth circuit. through -said holding switch and
including a heater and a second heater switch,
said second heater switch being closed by ener-
gization of said trip coil and opened by energi-
zation of said relay coil, said heater being oper-
able upon energization to open. said first heater
switch, said heater being energized by closure
of said first combustion switch contacts as a
result of combustion failure after combustion
establishment, said first heater switch being
reclosed after a purging period determined by
the time required for said heater switch to cool
back to its cold position. )

13. In a control system for oil burners, a
transformer, a room thermostat, a relay operable
upon energization to cause operation of the
burner, a circuit including the secondary of said
transformer and said relay and controlled by said
room thermostat, said room thermostat estab-
lishing said ecircuit upon closure of the room
thermostat, means thereafter operable to main-
tain. said relay. energized from a portion only
of said secondary, combustion switch contacts
and a safety switch actuator in the other portion
of said secondary circuit, said combustion switch

‘¢ontacts being normally closed but opened upon

the presence of combustion, a heater, a heater
switeh _in. cirzuit . with said room thermostat

‘and- opened. :by said :-heater to open said

room thermostat circuit and thereby de-energize
said relay, said heater being controlled by said
combustion switch contacts and having a second
heater switech opened by said relay, said means
being  also. in circuit with said second heater
switch, means. responsive to combustion estab-
lishment to effect closure of said second heater
switech whereby upon combustion failure sub-
sequent to combustion establishment closure of
said combustion switch contacts will effect com-~
pletion of said heater circuit through said first
means, said second heater switch and said second

"means, to energize said heater and thereby effect

opening of said heater switch and shufting off
of the system by de-energization of said relay,
the system subsequently recycling after a time
period upon reclosure of said heater switch as
a result of cooling thereof, the cooling of said




8
heater switch requiring sufficient: time to provide
a purging period. for the burner. .- - . .. ..
14..In a control systém for burners; o solurce
of .current ‘supply, 'a safety switch for shutting
down the burner in case of failure. of. combus-
tion to. occur, a‘room thermecstat, a relay oper-
able upon energization:to cause  operation of
- the burner, a eircuit including s safety switch

_heater for said safety switch and said relay and

‘contrelled by-said :room thermostat, said. room
thermostat establishing said circuit upon closure
‘of the rocom thermostat, means thereafter oper-

10

-able: to- maintain said relay energized through g -

holding circuit from said source of current supply,
- combustion switch contacts and a safety switch
‘actuator in another ¢ircuit. from said source. of
current supply, said combustion switch contacts
being normally clesed but opened upen the pres-
ence of combustion, an ‘auxiliary heater, an
auxiliary . heater switch .in  circuit with .said

- room thermostat and opened by said auxiliary

heafer to open said- room thermostat  circuit
-and thereby de-energize said relay;.said auxiliary
heater being controlled by said combustion switeh

contacts and having g second auxiliary heéater -

switch. opened . by .said relay, another. holding
eircuit in -which said second ‘auxiliary heater
_ switeh is located, said last ecircuit including
‘means. responsive . o> combustion establishment
- to efféct closure of-sdid second auxiliary heater
. switch whereby tpon combustion failure: sub-
sequent to:combustion .establishment. closure. of
said-combustion switch contacts will effect com-

pletion of said: auxiliary heater circuit through-
said - second  auxiliary heater switch. and said s

second means, to energize said auxiliary heater
and thereby effect cpening of said auxiliary
heater switch and shutting off of the system by
de-energization. of said ‘relay, the system sub-
-sequently . recycling - after a time period: upon
reclosure of said auxiliary heater switch as a
result of cooling. thereof: (said auxiliary heater
-effecting opening of said auxiliary heater switch
more quickly than opening of said safety switch
as a result of energization of said safety switch
heater and the .cooling ‘of said:guxiliary switch
‘requiring. sufficient :time’ to provide a. purging
period for the burner). . - .

15. In g -control system of the character de-
_-scribed, - a “transformer,! a.:room" thermostat,’ a
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-an actuator :switch in eircuit with said room

thermostat and: opened by said recycling actua-
tor.to- open said  rdom thermostat  circuit and

-thereby - de-energize  said “recycling relay, said
‘actuator being controlled by said .combustion

switch contacts: and having a ‘second actuator

“switch: opened by said relay, said means being

also in circuit:with said second-actuator switch,
means responsive to combustion - establishment
to effect closure of said second actuator switch
whereby upon combustion failure subsequent. to

-combustion establishment: closure of -said com-

bustion switch contacts will effect completion of
said actuator cireuit. through said first means,
said second actuator switch and said second
means,. to. energize said actuator and thereby
effect opening of said actuator switch and shut-
ting off of the:system by de-energization of said
relay, the System subsequently recycling after o
time period upon reclosure of said recycling: ac-
tuator switch as a result of cooling of . said
thermally aperable recycling actuator, the cool-

Ing of said recyling actuator requiring sufficient .

time to provide a purging period. L
16. In a burner control system, s relay circuit -

‘including a reom thermostat, a recycling actua-~ -

tor switch and closed cold contacts of ‘a combus-
tion switch, a recycling actuator, said actuator
switch being opened by energization thereof and
closed after a time period of .de-energization
thereof, a second actuator switch in circuit with
said actuator; said second actuator switch being
opened. by said relay, and means responsive to
closed hot contacts of said combustion switch to
close said second actuator switch whereby, upon
combustion failure following combustion estab-
lishment and resulting closure of said. closed cold -
contacts of said combustion switeh, said actuator

-will be energized and effect g, purging period of

non-operation of. said ‘burrer followed by a re-
cycling of the system.--.: -~ - - - o
17. In an oil burner control system, a relay

circuit including a room thermostat, an auxiliary

50

relay operable upoh energization to cause oper- -

ation of-a burner or the like, a circuit including
- the secondary of said transformer and said relay
and - controlled: by -said: room thermostat, -said
room thermostat -establishing said circuit upon
closure of the room thermostat, means there-
after operable to maintain said relay energized
from & portion only-of said secondary, combus-
tion switch contacts and a safety switch actuator
‘in the other portion of said secondary circuit,
said combustion switch contacts being normally
closed but opened upon the presence of com-
bustion, a thermally operable recycling actuator,

heater switch, a safety switch heater and closed
cold contacts of g combustion switch, an auxil- -
lary heater, an- auxiliary heater- switch opened
by energization thereof and closed after a time -

.period by de-energization thereof, a second auxil-
lary heater switch in circuit with said -auxiliary

heater, said second auxiliary heater switch be-
ing opened by - said relay, means responsive to
closed hot. contacts of said combustion switch to
close said sécond auxiliary heater switch whereby,
upon . combustion failure following  combustion

-establishment and resulting closure of said closed

cold "contacts of .said combustion switch, said
auxiliary heater will be energized and effect a
purging period of non-operation of said burner
followed by - a recycling of the system, and a
safety switch controlled by said safety switch
heater and opsrable to shut down the system in

_the event combustion fails to be established.

.. BURTON E. SHAW.




