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12 Claims.

This invention relates to safety device for oil
burners and more particularly to a safety device
for fully automatic machines of the “gun” or oil
pressure type. A principal object of the inven-
tion is to prevent positively the spraying of any
oil into the fire box when the burner mechanism
is sét in operation unless the proper ignition
means is present to ignite such oil. A further
object is to prevent positively the spraying or

0 feeding of any oil into the fire box without the
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presence of proper ignition after oil combustion
in the fire box has ceased from any cause either
from failure of oil pressure or from failure of
requisite current voltage in the system, or other-
wise. A still further object is to provide means
for preventing positively the oil pressure in the
system from rising again, once it has fallen to a
pre-determined point, my improved means for
this purpose providing in such case for the re-
lease of all oil pressure and the restarting of the
burner in normal manner with the proper
ignition. Among the advantages of my invention
is that it eliminates the ever-present hazard of
“puft-backs” caused by the burner starting with-
out proper ignition means being present. This
has heretofore been a very prevalent cause of
serious trouble in all prior automatic oil burners
known to me, the spraying of oil into a fire box
without proper ignition means being present, con-
stituting as is well known, a source of great
danger especially if the fire box is hot, with many
resulting serious explosions. A further important
object and feature of the invention are to provide

_ & system and arrangement whereby when the
? room 'thermostat calls for heat, the blower and

ignition of the burner are first started into opera-
tion to scavenge the fire-box of dead gases with
a dwell after the blower starts, before any oil feed
can take place, whereby puff-outs of smoke and
maglodorous gases are substantially eliminated.

The foregoing and other obijects and advan-
tages of the invention will be better understood
from the following detailed description taken in
connection with the accompanying drawings, and
the distinctive features of novelty will be there-
after pointed ocut in the appeinded claims.

Referring to the drawings:

Figure 1 is a longitudinal sectional view of a
pressure regulator valve for an oil burner equipped
w'th the improvements of my invention, the
burner itself and associated parts being shown
diagrammatically,

Figure 2 is a diagrammatic elevation showing
the mechanical features of the apparatus with &

(Cl. 158—28)

portion of the firing head and gun assembly of the
burner broken away in vertical section, and

Figure 3 is a diagrammatic view of an electrical
wiring system for a pressure oil burner showing
my invention incorporated therewith.

Referring to Figure 2, 39 denotes a firing head
or burner nozzle of a type of burner in common use
to which air is blown from a hollow casing 40
connected with a fan 48, there being a suitable
electrode 36 in position to supply a spark to ignite
the gas from gas pilot tube 37, the passage of gas
through which is controlled by a solenoid 35. 54
denotes the oil tube leading to the spray nozzle 39
at its extremity, and 51 denotes a shut off valve
for controlling the passgge through nozzle 39,
this valve 5! being borne at the end of a rod 44
extending through the oil tube 54 into an enlarge-
ment 54a at the rear thereof where it is acted on
by a spring 52 tending normally to close the valve,
there heing, as shown, a metal bellows surround-
ing this spring in the housing 58a and responsive
to oil pressure to hold the valve 51 open, all this
being usual construction.

My invention is centered primarily in the em-
bodiment shown, in improvements in, and addi-
tions to the pressure regulator valve designated
generally 45, from which the oil line 43 leads to
the oil tube 54. The oil supply to this pressure
regulator valve is shown as through passage 4!
from the pump 46 which draws the oil through a
pipe 48 from the reservoir tank 47, while 42 de-
notes a by-pass or return pipe for returning to
the reservoir 47 oil supplied by the pump and not
delivered to the burner. In its more compre-
hensive embodiment, my invention comprises
thermo-responsive means associated with the
ignition device at 37, i. e. at the discharge end of
gas pipe 37, in combination with improvements
to be now described in the pressure regulator
valve, whereby upon failure for any reason of oil
combustion in the burner chamber, the oil supply
is cut off immediately and may not be again re-
stored until proper ignition is again operative in
the fire box. Referring more particularly to Fig-
ure 1, pressure regulator valves as heretofore
known to me have embodied only the smaller
right-hand portion as shown in said Figure 1, i. e.
with the oil supply pipe 41 leading into a eylindri-
cal chamber in which a piston Fis slidingly fitted,
the by-pass or return pipe 42 and the pipe 43
to the burner head also communicating with this
chamber. The piston Fis acted on by a compres-
sion spring N, the tension of which may be ad-
justed by a threaded follower block H, the in-
ward pressure thus exerted en the piston P being
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such that under normal working oil pressure, the
end of the piston covers the return pipe 42 per-
mitting the oil to be delivered from pipe &1 to
pipe 43, but upon any excessive pressure the pis-
ton being pressed back so as to uncover enough
of the opening 50 to pipe 42 so as to keep the
pressure delivered to the pipe 43 down to normal.
In accordance with my invention the housing of
pressure regulator valve 45 is formed with an
inner enlarged portion 45a in the end of which
is fixed a solenoid C. A plunger K extending into
this solenoid and under the control thereof ex-
tends through an intermediate guide neck 45b of
the housing so that when in outer position its end
engages the piston F and holds it so as to un-
cover the by-pass port 50. A disk K’ is secured
to the plunger K and this is acted on by a com-
pression coil spring A to normally hold the plunger
K outward while permitting it to be drawn in by
the energizing of the solenoid C. The solenoid C
is in an electric circuit which includes the con-
tacts G and these contacts are under the control
of a thermo-responsive device, shown as the helix
J, which upon being heated by the ignition from
pipe 37 closes said contacts and energizes the

solenoid C. Thus when there is no ignition, i. e. .

when the helix J is cold, the contacts G open,
the solenoid C de-energized, and the plunger K
held outward by the spring A, the piston F will
be held outward by said plunger so as to open the
by-pass port 50 as shown in Figure 1, this being
the condition when the burner is: not working.

D denotes a metal bellows secured in the housing
45a at one end thereof and having its other end

secured to the disk K’. This metal bellows is
made to collapse by the energization of solehoid C
as later more fully explained, and during the
operation of the burner it is acted on by the oil
under pressure delivered from the regulator
chamber through passage K2 to the chamber 45a,
to keep it collapsed. Thus the plunger K is kept
in its inward position permitting the piston F to
move to close the by-pass 50, this being the con-
dition when tﬁe burner is working and normal oil
pressure is being supplied to the burner 39.. A
ball check valve E may if desired be employed
to retard the passage of oil through the port K2
so that the inward movement of the piston F will
be made slower and thus pressure will tend to
build up gradually.

My improved device is adapted for use with any
standard system of control for oil pressure burn-
ers, and in Figure 3 I show its application to a
well known and standard control panel arrange-
ment of electrical connections, the only change
necessary as will more fully appear, being the in-
troduction of the solenoid coil C with the con-
tacts G into the system in parallel with the motor
32 as shown in Figure 3. In the diagram of said
figure the circuit of room thermostat 24 is low
voltage, e. g. 20 volts which is derived from a
transformer 34 from the line wires L—I’. In
this circuit the connection W is common to the
starting circuit and the running circuit. W and
B constitute the starting circuit and W and R the
running circuit. 21 indicates any suitable form
of combustion safety device now in common use

and as shown includes a thermal warp element

which is operated by the heat from the burner
flame which closes the circuit when heated. The
combination 22 and 23 comprises a thermal cut-
out used to shut the burner down on “safety” if
21 is not by any chance operated by the heat from
the flame. This cut-out usually operates in about
fifty seconds and mechanically latches in the
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“safety position”, requiring it to be reset manually.
In this device, 22 is a heating element and 23 the
usual bi-metalic thermostat. In normal opera-
tion, 22 is short-circuited at 27 when 21 operates
to close the relay 2, before 22, 23 has had time to
open. The burner motor 32 and ignition means
33 and 35 controlling the ignition gas supply are
fed through 26 controlled by relay f, but the
fgnition means is also controlled through 29 by
relay 2, so that the ignition means may be cut
off when relay 2 is closed by operation of 21.

In normal operation, when the room thermo-
stat 24 is not calling for heat the contacts 38 and
31 at the thermostat are open, relays | and 2 are
open and the burner is not in operation. As the
room containing the thermostat cools, the con-
tacts gradually close, 30 first against a flexible
blade. This does not start the burner because
the starting circuit is still open at 31. As the
thermostat cools and warps more, the contact 31
is also made, and the starting circuit is completed
through 24, 30, W, 23, transformer 34, coil of relay
[, 22, 28, and B, back to 31. 'This energizes the
coil and closes relay | completing the R cireuit
through 25 and also closes contacts 26, starting
the motor 32, driving the fan 48 and pump 45
and energizing the ignition means 33 and 35. It
is to be noted that the thermal element 22 is now
in the circuit. The pump produces no oil pres-
sure,—with the use of my device,—because the
spring A in Figure 1 causes the plunger K to keep
the return port 50 open and oil from the pump
flows freely back to the tank. The gas pilot flame
heats the helix J which operates to close contacts
G, energizes coil C, which pulls plunger K to the
left allowing piston F' to cover the return port 50
and thus permit oil pressure to be built up in the
usual manner.
oil is sprayed into the fire box and ignited by the
gas flame at 37, the heat of the flame operates 21
to close relay 2 which short circuits thermostat
element 22 at 21, opens starting circuit B at 28
and opens the ignition circuit at 29, thus pro-
ducing normal running conditions. In the nor-

mal shutting down of the burner when the room 4-

temperature rises enough to warp the bi-metallic
element of the room thermostat and open con-
tacts 30 and 31, 31 opens first but this has no
effect as this circuit is already open at 28, the
opening of 38, however, will de-energize relay |
which instantly stops the burner by opening con-
tacts 26. This opening of relay { also opens cir-
cuit R at 25. Relay 2 will remain closed until 21
cools off and opens. It is to be noted that until
21 does cpen relay 2, the starting circuit is also
open at 28, and the burner cannot restart with
the ignition circuit open at 29. The burner is
then ready to start normally whenever the con-
t;icts 38 and 31 of circuit B—W at the thermostat
close.

If in starting no flame is obtained for any rea-
son, combustion safety switch 21 will not be closed
by the heat of combustion and will not in turn
close relay 2. This allows thermal element 22 to
remain in circuit and in about fifty seconds will
warp the bi-metallic blades of thermostat 23
open, shutting the burner down on safety. If
this happens due to loss of ignition means for
any reason, no hazard exists with the use of
my invention because no oil can be sprayed into
the fire box without the ignition flame to heat
the helix J, while with ordinary burners pre-
viously in use, oll will be sprayed into the fire
box until the cut-out 23 opens. This is a serious
hazard and the cause of much trouble. Now to

With the oil pressure built up,
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consider what happens if the burner flame goes
out due to any of the causes before mentioned
while the burner is in otherwise normal running
condition, let it be supposed contacts 30 and 31
at the thermostat are closed and the burner run-
ning with flame present in the fire box, both
relays being closed and thie igniticn cut off at 28.
Should the voltage of the supply line now drop

to, say, 55 volts or fifty per cent of normal the -

motor 32 will slow down and probably stop; this
causes the oil pressure to drop, possibly to zero,
the shut-off valve 51 at the burner nozzle to close
and the flame goes out. Then presume that the
voltage comes back to normal, i. e. 110 volts,—
both relays | and 2 have remained closed on the
reduced voltage so the motor starts again with
the rise of voltage to near normal and sprays oil
into the fire box, assuming the burner is not
equipped with the present invention. With the
relay 2 closed there is no ignilion means present
and an explosion is apt to result. However, if
the burner is equipped with the present inven-
tion, no hazard results, as when the motor 32
re-starts, no oil pressure can be obtained because
the plunger K is now holding the return port 50
open. Then when 2l cools and opens relay 2,
ignition is brought on and through the operation
of helix J oil pressure is allowed to build up and
be ignited by the ignition gas flame.

In present day practice it will be understood
that since there is no plunger K or solenoid to
cooperate in control of the piston F that this pis-
ton F when at rest is held to the left by spring
N covering return port 50 and pressure will build
up immediately when the burner motor 32 starts.
Also if when the burner is running normally the
pressure should go down to, or nearly to, zero
temporarily, the regulator valve is free to respond
to the pump and allow pressure to build up again
immediately. With the device of my invention
as described and by the cooperative action of
the plunger K, this is impossible until proper ig-
nition is assured. 'The bi-metallic helix J which
typifies any suitable type of heat responsive ele-
ment for controlling the contacts G is adapted
to cause a rod J’ extending from the free end
thereof to turn when the helix is heated by the
ignition gas flame, this rod bearing a movable
contact which meets with a stationary contact,
these contacts being electrically in series with the
coil C and as stated the coil and contacts being
connected in parallel with the motor 32.

With the added equipment of my invention the
operation will be as follows,—When burner starts
the piston F will be in right hand position as
shown in Figure 1, being held clear of return port
50 by plunger K actuated by spring A which is
stronger than spring N. Oil from pump 46 enters
at 53 as before but is free to flow back to tank
47 through return port 58 which is now wide open
and therefore no pressure can be built up. The
burner motor 32, fan 48, pump 46, spark at 36,
and -gas at 37 are in operation as in the previous
case, but no oil is sprayed into firebox as no pres-
sure has been raised.

The spark lights the gas at the pilot tube 31,
the air from the fan 48 gives this flame a clean
blue blow-torch effect, and this hot blast quickly
heats helix J closing contacts G, energizing coil
C, pulling plunger K to left allowing spring N to
push piston P to léft covering return port 59
and allowing pump 46 to raise pressure. With
K held clear of P, F is free to regulate pressure
as in first case.

As stated in description of controls, as burner.

3

flame heats combustion safety switch 21, Figure
3, relay 2 closes and cuts off ignition at 29. This
allows helix J to be quickly cooled by the fan air
and contacts G open, deenergizing coil C. But
with normal oil pressure being maintained, plung-
er K will remain at the left because bellows D
is now compressed by this pressure, the surface of
D exposed to the oil pressure being sufficiently
great to permit this pressure to hold against the
relatively strong spring A.

Thus, after the coil C is de-energized by the
controls transferring from the starting circuit
to the running circuit, and cutting off the igni-
tion means, the only thing preventing the plunger
K and the spring A from releasing all the oil pres-
sure, is the oil pressure itself.

With any reduction in pressure, K will move
to the right, and if this reduction is continued,
K will eventually come in contact with F and
uncover the return port 50, allowing all pressure
to release to tank. Once the return port is un-
covered, it is evident that pressure cannot again
be built up except through action of the gas pilot
on starting cycle. Spring A and the plunger K
act with the return port 50 as an unloading valve,
once the pressure has dropped to a certain point.

It is to be noted that when the room thermo-
stat 24 calls for heat, the described connections
immediately start the ignition and also start the

blower motor into operation after which there is °

then an appreciable dwell or interval as required
for the heating of the thermoresponsive device
J before the solenoid C is energized to close the
by-pass 82 and permit feeding of the oil. This
feature is of value and importance because it
provides for adequately scavenging the fire-box
of dead gases or partly burned or unburned gases
before any fresh fuel is injected into the fire-box.
In pressure oil burners of the present type, as
heretofore constructed, when the burner starts,
the first rush of air from the fan blower combined

with the expansion of the oil gas at first ignition-

causes a sudden pressure in the fire box, which
is largely relieved as soon as the burned gases get
into normal motion up the stack and chimney.
However, during the brief interval until such
gases do get into motion up the stack, the pressure
causes the incompletely ignited gases to pass out
through any crack or opening of the fire box re-
sulting in a puff of smoke in the cellar or hot air
chamber or both, which is very objectionable and
has been a source of much service complaint.
Of course if there should be any unburned gases
in the fire-box from a previous operation, the
“puff-out” of smoke and gases would be much
more violent even when the burner started nor-
mally. This objection is substantially eliminated
in the present device by the described provision
for first starting the ignition and blower of the
burner and as already described providing for a
dwell before the start of the oil feed, thus scav-
enging the fire-box and starting the air and dead
gases in motion up the stack before combustion
begins. In a normal starting of the burner action,
this relieves the fire-box of most of the “ignition
pressure” when combustion starts and practically
eliminates the “starting smell” of which so many
users complain,

I am aware that the invention may be embodied
in other specific forms without departing from
the spirit or essential attributes thereof, and I
therefore desire the present embodiment to be
considered in all respects as illustrative and not
restrictive, reference being had to the appended
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claims rather than to the foregoing description
to indicate the scope of the invention. )

Having now described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is:

1. In a pressure oil burner equipped with an
oil spraying nozzle and blower, with means for
supplying oil under pressure to said nozzle, and
with a pressure responsive valve adapted to open
at a pre-determined oil pressure, an oil burner
safety control including an ignition means, a
thermostatic element adjacent thereto and
adapted to be heated thereby, and an electric cir-
cuit responsive to the action of the said thermo-
static element having means associated there-
with to control the supply of oil fuel to the burner
independently of the energization of said blower
motor, said means as controlled by said thermo-
static element normally rendering said oil fuel
supply operative with a time dwell after the
blower operation is started.

2. In a pressure oil burner equipped with an
oil spraying nozzle, with means embodied in a
fuel pump for supplying oil under pressure to
said nozzle, and with a pressure responsive valve
adapted to open at a pre-determined oil pressure,
an oil burner safety control including an ignition
means, a thermostatic element adjacent thereto
and adapted to be heated thereby, and an elec-
tric circuit responsive to the action of the said
thermostatic element having means associated
therewith to control the building up of the at-
omizing oil pressure subsequent to the normal
operation of the fuel pump.

3. In a pressure oil burner equipped with an
oil spraying nozzle, with means for supplying oil
under pressure to said nozzle, and with a pressure
responsive valve adapted to open at a pre-deter-
mined oil pressure, an oil burner safety control
including an ignition means, a thermostatic ele-
ment adjacent thereto, an oil-pressure regulator
of the by-pass type, and a solenoid and plunger
connected to be controlled by said thermostatic
element; said plunger adapted to hold open the

3 by-pass of the pressure regulator while the burner

is idle and to allow by-pass to close only when
the solenoid is energized by action of the thermo-
static element when said thermostatic element is
heated by the ignition means.

4. In a pressure oil burner equipped with an
oil spraying nozzle, with means for supplying oil
under pressure to said nozzle, and with a pres-
sure responsive valve adapted to open at a pre-
determined oil pressure, an oil burner safety con-
trol including an ignition means, a thermostatic
element adjacent thereto and adapted to be heat-
ed thereby, an oil-pressure-regulator of the by-
pass type for controlling the atomizing oil pres-
sure, a solenoid and plunger connected to be con-
trolled by said thermostatic element; said plunger
adapted to hold open the by-pass of the pressure
regulator while the burner is idle and to allow the
by-pass to close only when the solenoid is ener-
gized by action of the thermostatic element when
said thermostatic element is heated by the igni-
tion means, a diaphragm or bellows attached to
said plunger and forming an oil seal, a spring on
one side of said bellows to actuate the plunger to
open the by-pass of the regulator, said spring
adapted to be compressed by action of the sole~
noid and plunger and to be held in compressed
position by action of said oil-pressure on the
opposite side of the bellows when the solenoid
becomes de-energized through normal operation
of the burner control system.

2,008,951

5. In a pressure oil burner equipped with an
oil spraying nozzle, with means for supplying oil
under pressure to said nozzle, and with a pressure
responsive valve adapted to open at a pre-deter-
mined oil pressure, an oil burner safety control
including an ignition means, a thermostatic ele-
ment adjacent thereto and adapted to be heated
thereby, a pressure regulator equipped with a by-
pass in the oil line between the source of oil
supply and the nozzle, a spring pressed device
adapted to hold open said by-pass yieldingly, and
a solenoid connected to be controlled by said
thermostatic element responsive to the heating
of the said thermostatic element by the ignition
means to compress the said spring and permit
closing of said by-pass.

6. In a pressure oil burner equipped with a
pressure opened nozzle valve adapted to open at
a3 predetermined oil pressure, means for supply-
ing oil under pressure to said valve, an ignition
means, a thermostatic element associated with
said ignition means and responsive thereto, an
oil pressure regulator of the by-pass type to con-
trol the oil supply to said nozzle valve, having as-
sociated therewith means operative upon failure
of oil pressure to by-pass all the oil supplied to
the pressure regulator, and means controlled by
said thermostatic element for rendering said by-
pass means inoperative when the ignition means
is operating.

7. An oil burner safety control device as set
forth in claim 6 wherein the by-passing means
of the pressure regulator is constructed and ar-
ranged to be rendered inoperative by normal oil
pressure but to become operative upon failure of
oil pressure.

8. In combination with an atomizing oil burner
having a pressure opened nozzle valve, an electri-
cally controlled pressure fuel feeding means in-
cluding an oil-pressure regulator of the pressure
actuated by-pass type, and an igniter; a control
system comprising in circuit a main switch, the
electrical means controlling fuel feed, said igniter,
means operable when deenergized to hold said
by-pass valve open and a thermal switch which
closes when hot operatively associated with said
igniter and controlling energization of said last
named means, whereby said nozzle valve is
opened only after the igniter is functioning prop-
erly.

9. In a pressure-type oil burner equipped with
a spray nozzle and with a pressure-opened noz-
zle-valve for controlling the flow of oil to the
nozzle, a pump for supplying oil under pressure
to said nozzle, ignition means for igniting the oil
sprayed from said nozzle, and a pressure-actu-
ated by-pass valve for regulating the pressure of
the oil delivered by the pump; a control system
comprising said ignition means, a thermal switch
adapted to close when heated by the ignition
means, and means having an electrical compo-
nent controlled by said thermal switch which
when said electrical component is deenergized, is
adapted to hold said by-pass valve open thereby
breventing the building up of sufficient oil pres-
sure to open said nozzle-valve,

10. A pressure oil burner system comprising an
oil spraying nozzle with means for supplying oil
under pressure to said nozzle equipped with a
pressure responsive valve adapted to open at a
predetermined oil pressure, a blower, ignition
means, & thermostatic element adjacent to said
ignition means adapted to be heated thereby, an
oil pressure regulator of the pressure-actuated
by-pass type having means tending to keep s
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by-pass connection opened and equipped with an
element to cause closing of such by-pass con-
nected to be responsive to said thermostatic ele-
ment, and a room-condition responsive circuit
arranged when heat is called for to instantly acti-
vate said blower and said ignition means and to
activate said pressure regulator to build up oil
feeding pressure with a time dwell after the acti-
vation of the blower and ignition means.

11. A pressure oil burner system comprising a
pressure spray nozzle with means for supplying
oil under pressure thereto, a blower, an oil pres-
sure regulator of the pressure-actuated-by-pass
type having an electrical control device to con-
trol the building up of pressure to said nozzle,
ignition means, a room-condition-responsive elec-
trical circuit embracing said blower and ignition
means to cause instant activation thereof when

5

heat is called for, a thermo-responsive device as-
sociated with said ignition means, a circuit in-
cluding said control device and igniton means;
said circuit, control device and said thermo-re-
sponsive device constructed and arranged to pro-
duce normal oil feeding pressure to said nozzle at
a substantial and predetermined interval after
the activation of said blower and ignition means
and to prevent the building up of such pressure
until such interval has elapsed.

12. A pressure oil burner system as set forth
in claim 11, wherein the pressure regulator is
biased to an oil by-passing setting, and said elec-
trical control device therefor embodies a sole-
noid adapted to overcome such bias and cause a
setting of the regulator in pressure building re-
lation. .

JESSE J. BROWN.
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