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The present invention relates:to liquid fuel
burners, and is more particularly directed to-
ward pot type burners adapted to be supplied
with fuel at a high rate for high fire and at a
low rate for pilot operation and employing a
blower to supply air for combustion.

According to the more usual designs of vapor-
izing pot type burners of the type referred to the
blast of air blown into the vaporizing pot and
combustion chamber is determined by the air
pressure employed and the size and distribution
of the air passages through which the air must
travel to get to the various parts of the burner,
these air controlling passages being of unvary-
ing dimension so that the proportioning of the
air stream is the same whenever the blower is in
operation. -As it is necessary to provide ample
air for complete combustion at high fire, and the
burner operates a great deal of the time at low
fire, a very great excess of air is passing through
the burner at that time.

The present invention contemplates improve- '

ments in oil burners of the type referred to ac-
cording to which a larger proportion of the air
is directed down into the vaporizer during low fire
and pilot operation than during high fire. This
makes it possible to provide a greater propor-
tional supply of oxygen to the inner part of the
vaporizer during low fire or pilot operation than
during high fire, and to supply & greater por-
tion of air to the remainder of the combustion
space in the burner during high fire operation
when such added air is required for the combus-
tion of the.fuel.

The present invention also contemplates that
the redistribution of the -air flow will be accom-
plished by means automatically set into opera-
tion at the same time as the metering valve which
eontrols the rate of flow of fuel.
means for redistributing the air flow is oper-
ated by a thermostat having a normsl or cold
position corresponding with the position of the
parts for low fire or pilot operation, and another

or heated position corresponding with the posi--

tion to be assumed during high fire operation,
this thermostat being preferably actuated by a
héater in parallel with the heater employed in
the thermostatically operated metering valve.
The operation of these thermostatically operated
devices is coordinated by de51gning them to have
the proper time constants.

The accompanying drawings show, for purposes
of illustrating  the present invention three. of
the many embodiments in which the invention
may take form, it being understood that the draw-
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ings are illustrative of the invention rather than
limiting the same.

In these drawings:

Figure 1 is a side elevational view of a loquid
fuel burner with controls and blowar parts being
in section;

Figure 2 is an enla.rged sectional view of the
burner;

. PFgure 3 is a view slmilar to Pigure 2 showing
a modified form of construction; and

Pigures 4 and 5 illustrate a further modifica-
tion,

In the drawings the combined constant level
and thermostatically operated metering valve of
conventional design is diagrammatically indi-
cated at 10, and the blower for supplying air at
‘The air is blown through g conduit §2 of the
burner proper, while the oil flows  from the .
metering valve through pipe i3 to the vaporizer
14 of the burner. ‘This vaporizer is annular and
has & sloping lower wall i5 to form a pool of oil -
of varying depth. The inner part of the vapor-
izer supports & central air distributor i6 which
in turn carries g flame spreader {7. The central
air distributor has a portion which extends out-
wardly, as indicated at 18, to be above the inner
part of the vaporizer, and this portion is pro-
vided with holes {9 for directing air downward
{nto the inner part of the vaporizer. The cenfral
alr -distributor is also provided with a central
chimney-like portion 28 which supports a fixed
bafile 2§ spaced above the same and adapted to -
direct air down toward the openings {8. This
bafie hag a central opening 21 through which
air escapes to pass out under the flame spreader.

A perforated sleeve 22 extends upwardly from
the outside of the vaporizer. . The vaporizer and
sleeve are supported from an upper ring 22’ and
are received in a cylindrical housing 23 which
rests on -top of the conduit (2 and carries the
ring 22°,

A vertical shaft 24 extends from the conduit -

12 up through the inside of the vaporizer and the
central air distributor and is guided for vertical
movement for-any suitable means. The upper

- end of this shaft 24 has a conical damper or
- shutter member 25 adapted to cooperate with the -
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opening 24’ in the baflle 21. The vaporizer sup-
ports an annular diaphragm or bafile 26 which
reaches down toward.the bottom of the housing
23, and, as discussed in my application Serial No.
470,961, filed concurrently herewith, may be de-
signed to reduce the pressure of the air supplied
to the perforated sleeve to an amount substan-
tially below the pressure of the air supplied to
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the central air distributor. The shaft 24 car-
ries a shutter member 27 movable inside the
diaphragm 28 from a position where it restricts
or closes off space between the diaphragm 28
and the housing 23.

When the parts are in the position shown in
full lines in the drawings all the air which blows
in through the conduit 12 passes through the cen-
tral opening 12’ in the conduit, through the per-
forated top wall 28 of the shutter 27, through

10

the central air distributor and out under the bafle -

21 and down through openings {9 into the va-
porizer, except that which is allowed to escape
about the shutter member 21. When the shaft
24 is moved up to the dotted line position air can
escape out under the diaphragm 28, and pass
" up outside the perforated sleeve 22, and then
blow in across the vavorizer, also some of the air
coming upo through the central air distribntor can
escape out under the flame soreader. . When the
parts are in the latter mentioned position air is
provided for combustion of the fuel fed for high
fire,
In order tn automatically effect the movement

" of the shaft 24 at the prover time it is under the °

control of a suitable mechanism such as a lever
30 pivoted at 31 and movable from the full line
to the dntted line position by a bimetallic ther-
mostat 32 which is under the control of a heater

As shown in Figure 1 of the drawines the heat-
er 33 is in varallel with the heater 34 for the bi-
"metallic overatine member 3% of the metering
valve. This circuit is usvally under the contrnl

of a room thermostat. such as indicafed at 38. -

but of course mav be under the contro! of o
manual switch. The metering valve will usually
sunvly the nroner amount of fusl for oilnt onera-
tion and both thermostats 32 and 3% will ba enol
and all the air will be directed down throueh the
ovenings 19, On demand for heat the thermo-
stat 38 will open the metering valve and in prover
timed relation devending unon the hestine char-

.acterictics for the two thermostats the thermo-
stat 32 will flex downwardlv and change the air
passages so that the air i3 directed in the nroper
manner for burning the large amount of fuel.

. In the arrangement shown in Floure 1 one can
omit the lower shutter 27 so that at all times air
:il:ev(vls in through the perforated sleeve, if de-

In the construction shown in Ficure 3 the va-
porizer {4, central air distributor (8. flame spread-
er IT and the outer parts of the housing (not
showm) are the same as in Fignre 2. Tnctead nf
providing the bottom of the housing with a large

opening, as indicated in Pieure 2 here the bot~

tom B8 of the honsing hag a smaller ovening 5!
through which all the air from the conduit 12
passes to the burner <tructure. A vertical rod
52 <imilar to the rod 28 extends up throvugh the
center of the burner. its lower end resting on the
thermostatic lever 380 as previously deseribed.
The shaft. or rnd 52 carries an ubver cone 53 and
& cvlinder 84 which is adanted to eneage with the
housing bottom when the thermostat is cold. The
cylinder 84 is received within a sleeve 88 which
extends down from inside the vanorizer prefer-
ablv of small enouch diameter so that it can be
withdrawn uowardly throvgh the onening in the
vavarizer when the central afr distrihvtor I re-
" moved. The lower edee K8 of the cylinder B3 is
spaced above the bottom B8 of the housine so that,

30

40

45

55

2,390,069

In the construction shown in PFigures 4 and 5
the thermostat 60 and heater 81 are connected
into a control circuit, the same as shown in Fig-
ure 1, but here the thermostat is designed to oper-
ate in the other direction, that is to say to flex
upwardly on being heated. This will permi: the
adjacent end of lever 62 to rise and the remote
end 63 to lower. The lever supports a vertical
shaft 64 suitably guided for vertical movement
and carrying a shutter member 65 inside the
central air distributor 88 and provided with g
large central opening 81. The central air dis-
tributor has a series of openings 68 larger than
the openings 15 contemplated in the construction
of Figure 2 and the shutter 85 has small open-
ings 68 corresponding in size with the openings
£9. These openings 68 and 69 are kept in reg-
istry by guides such as indicated at 70.. When
the shutter 65 is in the lower position as shown
in Pigure 5 less air which passes up into the
central air distributor is directed down into the
vaporizer than when the shutter 65 is up as
shown in Figure 4.

From the foregoing it will be apparent that
it is possible during low fire or pilot operation to
direct into the interior of the vaporizer a much
larger proportion of the air supplied by the
blower than during high fire. While automatic
electrical operation is generally advantageous it
is entirely possible to effect the change manually,
especially where the fuel control is manuasl,

Since it is obvious that. the invention may be
embodied in other forms and constructions with-
in the scope of the claims, I wish it to be under-
stood that the particular forms shown are but
a few of these forms, and various modifications
and changes being possible, I do not otherwise
limit myself in any way with respect thereto.

What is claimed is:

1. In a liquid fuel burnet, in combination, a
constant level valve having a metering valve for
delivering liquid fuel at a high rate for high
fire or at a low rete for pilot operation, a thermo-
stat for operating the metering valve, a remote
controlled heater for the thermostat, an annular
vaporizer into which the fuel flows by gravity
to form an annular pool, & concentric perforated
sleeve above the periphery of the vaporizer, a
central sir distributor having openings for di-
recting air downwardly intb the vaporizer, means
for supplying eir under positive pressure to the
outside of the sleeve gnd to the inside of the
central air distributor, a shutter for controlling’
the air flowing from the central air distributor to
the vaporizer, 2 second thermostat for operating
the shutter, and a second heater energized con-
currently with the first, the second thermostat
acting to move the shutter to increase the flow
of air to the vaporizer in timed relation with the
shifting of the metering valve to pilot position.

2. In a liquid fuel burner, in combination, a
constant level valve having a metering valve for

" delivering liquid fuel at a high rate for high fire
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or at a low rate for pilot operation, & thermostat
for operating the metering valve, & remote con-
trolled heater for the thermostat, an annular
vaporizer into which the fuel flows by gravity to
form an annular pool, a concentric perforated
sleeve above the periphery of the vaporizer, a
central air distributor carrying a flame spreader

-and having openings for directing air down-

when the shutter forming cylinder 84 is raised 7

air can pass out under the vaporizer.

wardly into the vaporizer and outwardly below
the flame spreader, means for supplying air under
positive pressure to the outside of the sleeve and
to the inside of the central air distributor,
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shutter for preventing the air from flowing under
the flame spreader so that all the air entering
the central air distributor must pass downwardly
into the vaporizer, a second thermostat for op-
erating the shutter, and a second heater ener-
gized concurrently with the first, the second ther-
mostat acting to move the shutter to the open
position in timed relation with the shifting of
the metering valve to high fire position. )

3. A burner such as claimed in claim 2, hav-
ing a second shutter for controlling the flow of
air to the outside of the sleeve, the second shut-
ter moving with the first and being open when
the first shuiter is open.

4. In a liquid fuel burner, in combination, a
constant Ievel valve having a metering valve for
delivering liquid fuel at a high rate for high fire
or at a low rate for pilot operation, a thermostat
for operating the metering valve, a remote con-
trolled heater for the thermostat, an annular
vaporizer into which the fuel flows by gravity to
form an annular pool, a concentric perforated
sleeve above the periphery of the vaporizer, a
central air distributor having openings for di-
recting air downwardly into the vaporizer, means

for supplying air under positive pressure to the -

outside of the sleeve and to the Inside of the
central air distributor, a shutter in the ceniral
air distributor and having openings smaller than
the openings in the central air distributor for re-
stricting the air flowing from the central air
distributor to the vaporizer, a second thermostat
for operating the shutter, and a second heater
energized concurrently with the first, the second
thermostat acting to move the shutter to a posi-
tion to open the larger openings in timed rela-
tion with the shifting of the metering valve to
pilot position so as to increase the flow of air
to the vaporizer. -

5. A liquid fuel burner comprising an annular
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vaporizer having a downwardly and inwardly =

sloping wall and adapted to form sn annular
pool of fuel, a central air distributor having holes
to deliver, air downwardly onto the inner part of
the pool, an outer perforated sleeve to deliver
ajir inwardly across the pool, an air chest about
the sleeve and under the vaporizer, means for
supplying the air chest with air under pressure
for both the sleeve and the central air distributor,
means for controlling the rate of flow of fuel for
high fire and for low fire respectively, and means
operating concurrently with the flow rate control
means for increasing the proportion of air which
is blown from the central air distributor down
into the vaporizer when the burner is operating
at low fire. .

6. A pot type liquid fuel burner having an an- '

nular vaporizer, & central air distributor having
downwardly opening holes above the inner part
of the vaporizer and an upwardly extending air
passage, 8 flame spreader carried at the top of
the central air distributor and under which air
escapes into the flame a substantial distance

above the vaporizer, means for supplying air to

- the central air distributor from below, a shutter
above the openings for closing the air passage
leading to the flame spreader and normally
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biased to closed position, a thermostat for op- '

erating the shutter to cpen position, means to
_control the flow of fuel to the vaporizer for high
fire and for pilot operation, and means for auto-
matically holding the shutter in the open posi-
tion when the fuel flow controlling means is ad-
justed for high fire, i

7. A pot type oil burner having a cylindrical
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outer shell with an opening in the bottom, a
blowing air in through sald opening, an upper
ring carried by the shell, & perforated sleeve below
and concentric with the ring and inside the shell,
an annular vaporizing pot secured below the ring
and having & central opening, a central air dis-
tributor above the central opening in the pot, a
flame spreader carried by the central air distribu-
tor, the central air distributor having air passages
for directing a portion of the air forced up into
the central air distributor downwardly into the
pot the flame spreader and central air distributor,
when assembled, providing other air passages for
directing another portion of said air out under
the flame spreader, a shutter carried in the cen-
tral air distributor for impeding air movement
upwardly toward the flame spreader and -deliver-
ing air toward the passages which direct it down-
wardly into the pot, fuel control means to pro-
vide fuel for high fire or for pilot operation, and
means operable when the fuel control means is
adjusted for high fire for automatically opening
the shutter.

8. A burner such as claimed in claim 7, having
a second normally closed shutter operable by the
shutter opening means for regulating the air sup-
ply to the shell outside the perforated sleeve and
the amount of air which passes through the sleeve.

9. A pot type ofl burner having a cylindriecal

outer shell with an opening in the bottom, a blow- -

er for blowing air in through said opening, an
upper ring carried by the shell, a perforated sleeve
below the ring, an annular vaporizing pot secured
below the ring and having a central opening, a
central air distributor above the central opening
in the pot, 8 flame spreader carried by the cen-
tral air distributor, the central air distributor
having air passages for directing some of the alr
forced up into the central air distributor down-
wardly into the pot, & shutter In the central air
distributor having smalier openings than the
openings in the central air distributor and op-

posed thereto, the shutter being movable toward

and away from the the openings in the central air
distributor so as.to regulate the air passing
through the same, fuel control means to provide
fuel for high fire or for pilot operation, and means
operable when the fuel control means is adjusted
for high fire for automatically moving the shutter
to the position for restricting air flow through the
openings in the central air distributor.

10. An oil burner having an annular vaporizer
provided with & sloping bottom to form an annu-
lar pool of varying depth, means to feed oil at a
rate to form such a pool and means to reduce

_ the rate so that as the oil is consumed the pool

recedes inwardly, a blower, an air chest receiving
air from the blower, an outer sleeve above the
periphery of the vaporizer and having holes for
directing air inwardly above the vaporizer, a cen-
tral air distributor having holes for directing air
downwardly into the deepest part of the vapor-
izer, said holes communicating with the air chest
and being of such sizes as to deliver air in pre-
determined proportions for operating the burner
at high fire, movable means to redistribute the
air flow so that a greater portion of the air may

"be sent through the holes in the central air dis-

tributor,- and thermostatically operated means
acting concurrently with the fuel flow rate con-

trolling means for actuating the movable means:

to redistribute the- air when the rate is reduced.

11. The method of burning liquid fuel which
comprises supplying an annular vaporizer having
a sloping bottom with liquid fuel at a high rate to
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form a pool therein for high fire operation and at
a low rate for a pilot flame, blowing air in fixed
proportions against the deeper and the outer pe-
ripheral portions of the pool for high fire, and
concurrently with the change of rate of fuel flow
to the low rate increasing the proportion of air
blown toward the deeper part of the pool to in-
crease the air supplied to the narrowing pool sur-
face as the fuel is being consumed.

. 12. The improvement in annular pot type burn-
ers having g central air distributor carried on
top of the inner periphery of the pot, the central
air distributor having an outer cylindrical wall
of larger diameter than the inner periphery of the
pot and openings for delivering air downwardly
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into the pot, a flame spreader carried by and
spaced from the top of the central air distributor,
and a baffle supported inside the central air dis-
tributor above the openings and having an open-
ing smaller than the Interior opening in the cen-
tral air distributor to impede air movement up-.
wardly to the flame spreader and divert air to-
ward the first mentioned openings which includes
a movable member having a position for reducing
the flow of air through the opening in the baffle.
13. The improvement of claim 12 further char-
acterized by a thermostat for operating the mem-
ber to the latter mentioned position, and a remote
controlled electric heater for the thermostat.
RALPH W. DE LANCEY.




