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This invention relates to certain new and use- /combustion mixture as it dips near or impinges
ful improvements in liquid fuel burners and par- " against the said bottom of the chamber.

ticularly burners embodying the principles dis- A principal' object of the present invention is
closed in my copending application, Serial No. to provide a liquid fuel burner of improved con-
515,655, filed December 24, 1943, s 6 struction which will operate to thoroughly vapor-

“In my said copending applicatlon a liquid fuel ize the Hquid fuel and to heat the combustion air
_burner is illustrated in which a liquid-fuel is va- both preliminary to and during the mixing oper-
porized ‘at attosphéric  pressure in ‘s retort and ' ation so that the burner will furiction emclently
simultaneously mixed with a quantity of air in-: at-all times, - - :
sufficient to support combustion. ~The rich gas- 10 “Another object is to provide in a liquid fuel
eous mixture, thus produced, passes into the dis- burner improved constructions whereby the lquid’
tributing ' chamber. ‘of & burner: member - from " fuel, ‘after vaporization, is directed against or
which it is discharged in upwardly directed jets ca,used to move:in close relation to a hot bafile
.into a combustion chamber.” The combustion - 8085 to effect. emcient mixing thereof: with the
air Is supplied to the jets of rich gaseous mixture: 16 combustion air, "
through annular ports each: of ‘which provides:-a - A further object is to provide in.an apparatus of
concentric envelope of air for a jet of gas. ©. -the above character improved arrangements and
. ‘The present invention inclides the basic prin- simplified constructions whereby the combustion
ciples disclosed in the ‘said copending applica- air for the burner may be thoroughly heated and
tion, but’ provides different arrangements and 20 mixed ‘with the. gaseous mixture at locations
constructions whereby a blue quality ﬂame and which prevent the incoming air from cooling the

greater efficiency is obtained. : burner member and the retort sufficiently to
In the present. apparatus the lquid fuel is va- ~ cause condensation of the vaporized fuel. -

porized in a tetort in the presence of insufficlent .- The invention is 1llustrated in the accompany-
air to support combustion.  The rich gaseous mix- <26 ing drawing wherein:

ture is then passed into 8 distributing chamber of - Fig. 1 is a vertical section through the lower
an Inverted burnher,” The gaseous mixture is di- portion of a heater casing showing the burner
rected downwardly toward the bottom of a com- structure of this invention installed therein.
~bustion ‘chamberso as to cut through the path of Fig; 2 is a plan-view of the structure illustrated
travel.of the combustion dir being supplied to the 30 in Fig, 1. - ‘
combustion chamber; “In this way the gaseous Plg. 3 'is a sectional view taken through the

fuel and combustion air are thoroughly mixed so.  burner member on line 3—3 of Fig. 1 to illustrate
as to burn as a blue flame. The bottom of the - the ring of fuel discharge openings,
combustion ‘chamber serves as a baffle against Fig. 4is a plan view of an air deflector em-
which the ignited jets of gas impinge and are di- bodied in the structure shown in Fig. 1,’and
verted upwardly. The flame from the buiner . -Fig. 5.is & fragmentary sectional vlew illus-
hests the baffle so that the baffle, in additionto - - trating the manner in which the bafiie of Fig. 4 is
deflecting the flame upwardly, serves alsoasahot  supported on the bottom of the combustion
plate to preheat the combustion alr before the chamber of the burner, -
‘latter comes into contact with the vaporized fuel. 40 ~ The burner of the present invention is suit-
It will be observed, by inspection of the draw- able for use in many situations. However, for
ing, that the said hot bafile'is so arranged that  the purpose of simplifying the present disclosure,
the incoming combustion air:makes direct con- . -the sald burner is shown -enclosed in the lower
tact with the lower surface thereof hefore enter- ~ portion of an ordinary heater casing. The heat-
ing the combustion chamber. This minimizes the 45 er casing is designated by the reference numeral
possibility of the condensation of fuel in. the zone 10 and is formed at a: suitable distance from the
where the rich gaseous mixture comes into con- bottom thereof ‘with g corrugation 11 or other
“taet with the combustion air. The movement of form of inwardly extending projection which
the flame and hot gases of combustion in a down- serves to. support a fire pot. 12.. . The fire pot 12
" ward and then in an upward path causes g rela- ‘90 is preferably cylindrical in ‘construction and con-
tively thin blanket of combustion air to be drawn -~ stitutes the.combustion chamber of the present
into the. chamber and flow along the hot upper embodiment. ' The burner structure is deﬁgnated
surface of the bottom wall of the chamber. This  generally by the reference numeral 13 and is
blanket of hot air serves to mix with and raise the .- located within the combustion chamber so that
temperature of the outer portion or strata of the 5o it will be enveloped and heated by the flame and
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the hot gases of combustion. Preferably the fire
pot 12 is made of sheet metal and is formed at
its upper end with an outurned flange {4 which
seats on the corrugation I of the heater cas-
ing 10. - R o

‘When the burner structure is employed in situ-
ations where it is subject to substantial vibra-
tions, for example on an automotive truck or
other vehicle, the flange {4 may be spot-welded
or otherwise suitably secured to the heater cas-
ing 10 so that the bottom portion of the fire pot
will b¢ maintained in a fixed position relative to
the burner member. The bottom 5 of the fire
pot is formed with a large, central opening § for
the admission of combustion air into the com-
bustion chamber. The adjacent portion of the
bottom is formed with a downwardly pressed an-
nular groove {7 which is concentric with the cen-
tral opening and with the vertical walls of the
combustion chamber.. An air baffle ring 18, hav-
ing vertical and lateral flanges 19 and 20, is posi-
tioned in said central opening 16 with the latter
lateral flanges of the ring overlying the top face
of the bottom 15 of the combustion chamber,
The vertical and lateral fianges of said ring, how-
ever, are spaced from the adjacent surfaces of the
bottom wall 15 of the combustion chamber so as
to provide a narrow circular passage 21 through
which gir is admitted into the combustion cham-
ber and caused to flow radially outward in close
relation o the top face of the bottom wall of
the combustion chamber. - This curtent of air
is shown by the feathered arrows indicated by
the reference numerai 22. The baffle ring 18
may be supported on the bottom wall 16 of the
combustion chamber by any suitable means, for
example, by annular lugs 23 fixed to the baffle
ring and engaging the edge 24 of the central
opening 1§ together with the adjacent top sur-
face of the bottom wall 15 of the combustion
chamber. The annular lugs 23 may, if desired,
be brazed to the bottom wall 8 of the combus-
tion chamber so as to prevent the possibility of
accidental displacement.

The burner member {3 and the retort are pref-
erably, though not necessarily formeq as an in-
tegral structure having upper and lower cham-
bers. The upper chamber 25 constitutes the re-
tort in which the fuel is vaporized. The lower

chamber 26 constitutes the distributing cham-

ber of the burner. This portion of the burner
is circular in plan section, as indicated in Pig. 3,
and is formed adjacent its outer well with an
annular channel 27 which extends a substantial
distance below the bottom wall 28 of the dis-~
tributing chamber. At the bottom of the chan-
nel 27 is formed a ring of discharge openings 29,
through which the vaporized fuel is discharged
in the form of downwardly extending jets into
the combustion chamber. These jets of gaseous
fuel, being directed downwardly toward the bot-
tom wall {5 of the combustion chamber are
caused to cut across the path of the main stream
of combustion air admitted through the air sup-
ply passage 30. In order to direct this main sup-
ply of air outwardly and away from the burner
so as to minimize its cooling effect on the lower
wall of the burner member, an upwardly flared
deflector disc 31 is interposed between the said
air supply opening 6 and the bottom surface of
the burner. 'The deflector 3! is clamped in posi-
tion between the burner member and g spacing
sleeve 32 by means of s bolt 33, forming part of
the central supporting structure of the burner
member. The bolt 83 extends through an ad-

~
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_ justable sleeve 328 which may be adjusted to raise

and lower the burner so as to vary the size of
the air supply passage 30 and thereby control
the volume of combustion air. The distributing
chamber of the burner member communicates
through & central opening 34 with the retort 25.
The bottom surface 35 of the retort is curved

" -to provide an annular groove extending around
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the chamber and curves upwardly toward the
center so that the central opening 84 therein is
above the lower portion of the groove. The top
of the retort is closed by means of a cap 386
which may be brazed or otherwise suitably fixed

-to the main portion of the burner casting. A

fuel and air supply duct is designated by the
reference numeral 37. This duct is open to
the atmosphere at its upper end 38, and inclines
downwardly and communicates with the retort
chamber 25. A fuel supply conduit 38 delivers
liquid fuel in controlled volume onto a retard-
ing surface 892 arranged in-the supply duct 37
So as to. prevent the drops or beatis of liquid
fuel from dancing about on the heated surface.
While the invention preferably utilizes g screen

for this purpose so as to form a series of pock-

ets which tend to retain small pools of fuel, simi-
lar results may be obtained by providing absor-
bent surfaces, for example rock wool, cemented
in pesition or by providing roughened surfaces
made of granular material. The volume of fuel
may be controlled by means of a hand valve 40
or by means of any of the various automatic
controls now known. A bafle 41 is positioned
opposite the lower end of the supply duct 37, so
that the air entering the retort through the
duct: 31 will be deflectéd away from the open-
ing 34 until it has traversed a portion of the
retort and become thoroughly mixed with the
vaporized fuel. )

In operation the burner ig Preheated by per-
mitting a quantity of liquid fuel to flow into the
combustion chamber. This fuel, when the burner

- 1s cold, will drip from the small opening 37s
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from entering at this place.

downwardly through the discharge openings 29 of
the burner and into the channel portion 17 of the
combustion chamber. When a suitable quantity
of llquid fuel has collected in the said channel
portion {7 a torch (not shown) may be inserted
through the ignition duct 43. When the fuel is
ignited, the removable cap 42 is again positioned
on the ignition duct so as to prevent drafts of air
When the burner

structure is sufficiently heated to vaporize the lig-

‘uid fuel, the Vaporized iuel mixes with the small

quantity of air admitted into the retort through
the supply duct 31. This air may be drawn into
the retort by the stack or thermal drafts devel-
oped during the operation of the burner, or this
air, together with the supply of combustion air,
may be forced into the heater by & suitable blower
(not shown). 'This rich gaseous mixture is
bassed from the retort 26 through the central
opening 34 into the burner distributing chamber
26.  From this chamber it is discharged into the
combustion’ chamber through the ring of open-
ings 29. The gas is directed downwardly in the
form of separate streams or jets, These streams
are deflected upwardly by the curved portion of
the bottom wall of the combustion chamber and
by the streams of combustion air drawn or forced
into the combustion chamber through the pas-
sages 30 and 21. Additional combustion air is
admitted into the combustion chamber through
a ring of ports 44 positioned adjacent the ver-
tical wall of the chamber, This air, while it func.
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in & bottor wall thereof for admitting a quantity

_-tions as auxiliary -“combﬁ‘stidn air, also proﬁdes

an air blanket along the innér face of the com-.

bustion chamber wall so'as to hold the flame and
combustible products out of actual contact with

- the wall. -. . ' ' ' ‘
“The combustion air entering the combustion
chamber is first caused to pass into the space 45

and thence into the space 46 beneath the burner.

In traversing this space a large portion of the
air is caused to flow along the hot lower face of
the combustion chamber bottom 5. The said air
is thereby preheated before it 'enters the combus-
tion chamber; The upwardly moving flame and
hot gases of combustion maintain the burner
member and the retort associated therewith at
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& relatively ‘high temperature so as to insure -

complete vaporization of the liquid fuel and pre-
vent any likelihood of subsequent condensation
thereof. By the arrangement heérein shown a
thorough mixture of hot gas and hot air is effect-
_ed in the proper proportions to provide a blue
flame, T o
While the invention is illustrated herein in
connection with certain specific structures, it will
be obvious. to persons familiar with this art that

20

| 3.
of combtistion air, a retort arranged in the com-
bustion. chamber to be heated during the opera-
tion of the burner, méans for delivering into the
retort a controlled volume of liquid fuel and 2
quantity of air insufficient to support combustion,
whereby the fuel is vaporized and mixed with said
air to provide a rich gaseous mixture, a burner
member comprising a chamber having an open
top commilnicating, with said refort to receive
said gaseous mixture and formed with spaced dis-
charge openings positioned for discharging said
gaseous mixture downwardly toward the, bottom
of -the combiistion chamber, whereby the said
bottom is heated and a deflector having a lateral

‘flange for:directing:said combustion air into the

downward flow path of said gaseous mixture, the
bottom ‘wall: of the combustion chamber being
positioned in close relation to the sald discharge
openings and formed with a dished conflguration
which deflects the flame and hot gases of com-
bustion upwardly in said.chamber and the outer

. surfsce of said bottom wall being curved upward-

these various structures may be altered in form

and arrangement without departure from the
purpose ‘ intended for the constructions shown.
It 1s to be understood, therefore, that the inven-
tion contemplates all such changes in structure

1y toward sald combustion air opening so that air
adjacent said outer surface is heated before it
enters the combustion space.

4. A liquid fuel burner comprising, in combi-
nation, a combustion chamber having a bottom

-~ and side walls and having a cehtral opening in

30

as come within the terms of the appended claims. -

Iclalm: )

1. A liquid fuel burner comprising, in combi-
‘nation, a combustion chamber having an opening
- for admitting a quantity of combustion air, a re-
tort arranged in the combustion chamber to be
heated during the operation of - the burner,
means for delivering info the retort a controlled
volume of liquid fuel and a quantity of air insuffi-
- clent to support combustion, whereby the fuel
~is vaporized and mixed with said air to provide a
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rich gaseous mixture, and .a burner member in-

cluding an air deflector arranged above sald com-
bustion air opening so as to deflect the said air
laterally and the burner member having an open
top communicating with said retort to receive

45

its .bottom wall for admitting combustion air, a

- retort arranged in the combustion chamber to be

heated during the operation of the burner, means
for delivering into the retort quantities of -fuel

and air to provide a rich gaseous mixture, a .. .

burner member positioned in sald ‘combustion
chamber above said combustion air opening and
formed to recelve said rich gaseous mixture from
said retort and deliver it downwardly into the
combustion chamber, & deflector for directing the
combustion air outwardly across the downward
flow path of said gaseous mixture; the bottom of
the combustion. chamber being formed with a
curved upper surface heated by the flame and
adapted to deflect the flame upwardly and formed
with & lower surface which curves upwardly

" toward the combustion air opening, whereby air

said gaseous mixture and formed with parts posi- -

tioned to discharge said mixture in a downward
direction into said ‘combustion chamber and
across the flow path of said combustion air.’
2. A liquid fuel burner comprising, in combina-
tion, a combustion chamber having an opening in
_a bottom wall thereof for admitting & quantity of
combustion air, a retort' arranged in'the combus-
tion chamber to be heated during the operation

8

of the burner, means for delivering into the re- -
tort' a controlled volume of liquid fuel and &

quantity of air insufficient to support combustion,
whereby the fuel is vaporized and mixéd with
said air-to provide a rich gaseous mixture, a
burner member comprising a chamber having an
open top communicating with said.réetort to re-
ceive said gaseous mixture and formed with
gpaced discharge openings positioned for “dis-
charging said gaseous mixture downwardly to-
ward the bottom of the combustion chamber, and
a deflector positioned above the said opening in

said bottom wall of the combustion chamber for

directing said combustion air laterally into the
downward flow path of said gaseous mixture,
whereby the flame and hot gases of combustion
are turned upwardly by a blanket of air near the
bottom of said combustion chamber..
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3. A liquid fuel burner comprising, in combina- .

tion, & combustion chambe

adjacent said lower surface is heated and di-
rected toward said combustion air opening.

5. A liquid fuel burner comprising, in combina-
tion, a combustion chamber having:bottom and
vertical walls and having a central opening in
its bottom wall for admitting the main supply of
combustion air and having a ring of openings for
supplying a blanket of air adiacent the vertical
walls of the chamber, a retort and a burner mem-
ber positioned in said combustion chamber above
said central opening and adapted to vaporize the
liquid fuel and deliver the vapor downwardly into
said combustion chamber, the said burner mem-
ber being formed with & ring of discharge open-
ings from which said vaporized fuel is discharged,
and a deflector positioned above said central
opening to prevent the incoming combustion air
from - cooling: the major portion of the burner
member and to direct said air outwardly across
the flow path of said vaporized fuel.

8. A liquid fuel ourner comprising, in comhi-
nation, a combustion chamber, a retort in sgid
chamber having an inclined entrance passage,
means for delivering into the entrance passage of
the retort a controlled quantity of fuel to be va-
porized snd & quantity of air insufficlent to sup-
port combustion, g burner member positioned un-
derneath the retort and below the inclined en-

having an opening 78 trance passage so 88:to hesat sald passage, means

—
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comprising a reticular surface in said entrance
passage for providing g plurality of pockets for
retarding the movement of the liquid fuel and
for retaining small quantities of said liquid fuel.

7. A liquid fuel burner comprising, in combi-
nation, & combustion chamber having a bottom
wall, a retort in said chamber, meang for deliver-
ing into the retort g controlled quantity of fuel
to be vaporized and a quantity of air insufficient
to support combustion so that the vaporized fuel
and air form a rich gaseous mixture, a burner
member positioned below the retort adapted to
receive vaporized fuel from said retort and deliver
it downwardly into the combustion chamber in
close relation with said bottom wall, the bottom
wall being formed with an opening for admitting
combustion air into the combustion chamber, and
a deflector ring positioned in said opening and
having a lateral flange overlying but spaced from
the said bottom wall for directing a portion of
said air along the top surface thereof.

8. In a heater of the character described; a
casing provided on its inner surface with rheans
for supporting a fire pot in spaced relation to the
bottom of the casing, g cylindrical fire pot formed
at its upper edge with an outturneqd flange engag.

ing said supporting means and formed with a bot-
tom wall provided with a centra] opening therein
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for admitting combustion air into the fire pot and
a burner member positioned in the fire pot and
provided with supporting . means extending
through the said centra} opening In said bottom
wall of the fire pot to the bottom of the casing,

9. A liquid fuel burner comprising, in combi-
nation, a combustion chamber having a bottom
wall, & retort in saiq chamber, means for deliv-

. ering into the. retort. a controlled quantity of

Tuel to be vaporized and a quantity of air insufi-
cient to support combustion so that the vaporized
fuel and air form a rich gaseous mixture, a burner
member. positioned below the retort adapted to
receive said gaseoiis mixture from said retort and
deliver it downwardly into the combustion cham-
ber in close relation with said bottom wall, and
means for admitting a stream of combustion air
into the combustion chamber at .8 -location be-
neath the burner adjacent the upper surface of
said bottom wall and for directing a portion of
said air stream into the flow path of sald rich
gaseous mixture and another portion of said air
stream along said upper surface of the said bot-
tom wall to form a moving air blanket for pre-
venting the flame from impinging. against the

said bottom wall, -
: ) " ALICK CLARKSON.



