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4 Claims,
1

This invention relates to certain new and useful
i‘mplorovements in apparatus for burning liquid

uel.

The principal object of the invention is to pro-
vide an improved burner apparatus in which lig-
uid fuel is first converted into a gas and mixzed
with a quantity of air insufficient to support com-
bustion and thereafter passed to the burner where
it is mixed with additional combustion air.

 Various apparatus have been heretofore pro-
posed for burning vaporized liquid fuel. The
earlier developments were particularly objection-
able and subject to explosion, since the liquid fuel
was usually vaporized in a closed retort without
satisfactory means for controlling the develop-
ment of excessive pressure therein. Further de-
velopments included the instantaneous vaporiza-
tion of the liquid, as by dripping the fuel onto a
hot plate and simultaneously mixing it with com-
bustion airand burning it at the point of vaporiza-
tion, These burners are of low efficiency and
have no satisfactory means for controlling the
volume or quality of the flame. Another develop-
ment includes the idea of maintaining a pool of
liquid fuel in an open pot wherein it is vaporized
by radiant heat and mixed with combustion air
and burned near the upper portion of the pot.
‘While such pot burners have been satisfactory in
some situations, they are not regarded as suitable
for use in extremely low temperatures or in situ-
ations where a high volume of heat is required
.from a relatively small burner.

According to the present invention the liquid
fuel is vaporized at atmospheric pressure in a
retort and simultaneously mixed with air to form
a rich gaseous mixture. The retort is positioned
above the burner so as to be thoroughly heated
by the flame and thereby insures efficient opera-
tion in sub-zero temperatures.” This position in-
sures complete evaporation of the liquid fuel and
also superheats the air with which the vaporized
fuel is mixed. The air stream for this purpose is
caused to flow through the vaporizing chamber by
virtue of the stack drafts created by the discharge
of the products of combustion.

~ The vaporized fuel mixed with the hot air

stream is carried into the burner chamber. From
this chamber the rich gaseous mixture is caused
to discharge through jet nozzles or slits arranged
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in close association with surrounding air ports
from which auxiliary air is supplied in suitable
quantity to support combustion and provide a
flame of the desired quality. The auxiliary com-.
bustion air, like the rich gaseous mixture, is
drawn downwardly into the space surrounding
the burner by suction created by the discharge of
the products of combustion. The quality of the
flame is controlled by raising and lowering, as
the case may be, an air control plate relative to
the upper edge of the gas nozzles and thereby
vary the amount of air supplied to the rich gase-
ous mixture at the point of combustion. The
flame does not contact the nozzle and therefore
makes it practicable to use high octane or leaded
gasoline as a fuel without danger of building up
lead deposits on the nozzle, likely to delay or
otherwise interfere with the proper mixing of
the gaseous fuel and the auxiliary air. An addi-
tional blanket of air is discharged upwardly
around the burner to provide a blanket of air
intervening between the flame and the side walls
of the combustion chamber. ‘This blanket serves
to supply additional air for combustion and keeps
the flame from actual contact with the side walls
of the combustion chamber.

It is, therefore, a specific object of the inven-
tion to provide an improved liquid fuel burner

- constructed and operating as herein above briefly
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described and which will be reliable in its opera-
tions and function efficiently in relatively low
temperatures.

A further specific object of the invention in-

- cludes the provision of the improvements above

mentioned whereby deposits of carbon upon any
part of the burner parts is wholly prevented, and
in which the quality of the flame may be adjust-
ably controlled by movement of one element of
the burner relative to another, thereby varying
the amount of auxiliary combustion air supplied
to the gas jet and flame. ’

The principles of operation and the improved
constructions for applying those principles with
maximum efficiency are illustrated in the accom-
panying drawings wherein: :

Fig. 1 is & vertical sectional view of a hot
water heater showing the improved liquid fuel
burner installed therein and illustrating also the
air passages for supplying air for the preliminary
.gaseous mixture ahd for combustion.
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Pig. 2 is a cross-sectional view taken on line
2—2 of Fig. 1. :

Fig. 3 is a vertical section on a larger scale
than shown in Fig. 1 to illustrate the construc-
tion and assembly of the various parts of the im-
proved burner. ‘

Pig. 4 is a plan view of the structure illustrated
in Fig. 3. :

Fig. 5 is a sectional view taken on line §—5 of
Fig. 3. _

The burner structure shown in the drawings
is designated generally by the reference numeral
10 and is illustrated, for purpose of convenience,
in connection with a water heater. The said
heater in so far as its water heating function is
concerned constitutes a separate invention but is
shown herein for the purpose of convenience, since
" the special construction of the water jacket forms
flue passages connecting the combustion chamber
of the present invention with the stack for dis-
-charging the products of combustion. The heater
comprises an outer casing {1, an inner water
jacket 12, the latter of which extends from &
position near the burner to the upper end of the
casing. The said jacket is formed with a plu-
rality of inwardly projecting V-shaped ribs i3
which are hollow and communicate with the outer
cylindrical portion {4 of the jacket. The spaces

1§ between the said V-shaped ribs constitute flue
- passages for the hot products of combustion. In
view of the fact that the present embodiment of
the burner is intended to be used in unprotected
situations where it is likely to be subjected to
low temperatures and inclement wesather, the
said stack flue 16 is enclosed within a storm hood.
The sald storm hood includes a cowl {71 having a

central conical portion extending downwardly .
toward the open upper end of the stack flue {6
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The raised central portion 29 of the retort is
formed with an opening in which a pipe 38 is fix-
edly secured. The lower end of pipe 3§ is fixed
In a central opening of a burner plate 36. The
sald burner plate 36 serves as a top cover for the
burner body, and, by means of the pipe 35, sup-
ports the retort in a fixed position relative to the
burner. The said pipe 38 provides a passage for
the vaporized fuel and air leading from the re-
tort 26 into the distributing chamber of the -

_burner body 21, whereby the rich mixture of fuel,
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vapor and air is uniformly distributed to the vari-
ous discharge openings of the burner. The said
discharge openings may be in the form of slits,
but they are preferably shown herein in the form
of cylindrical nozzles 31 from which the fuel mix-
ture is discharged in the form of jets. The fuel
mixture thus discharged is too rich for complete
combustion and is, therefore, supplied with addi-
tional combustion air at the point of its dis-
charge into the combustion chamber. ‘This addi-
tional combustion air is supplied by means of
opening 40 formed in the air control plate 28.
The sald air control plate is supported, preferably,
on & fixed shoulder 38 on the side wall 38 of the
combustion chamber so that the openings 40
therein are concentric with the upper edges of the
nozzles 31. By this arrangement of the nozzles
31 and the concentric air openings 40, the air
drawn upwardly through each opening by the
suction of the stack draft will form an envelope
of combustion air surrounding each jet of gas-
eous mixture discharged. The amount of auxil-

lary air supplied to each jet of gaseous mixture
35

may be varied to change the quality of the flame

" by adjusting the nozzles 37 relative to the plate,

but spaced therefrom so that the products of -

combustion will follow the paths indicated by the
arrows in Fig, 1. The storm hood includes also a
base portion 18 provided with a central cylindrical

baflle 19 extending around the flue i8 to provide

an air space 20 through which air is cdused to
pass upwardly. Part of this air may be drawn
through s restricted central passage 21 formed in
an overlying horizontal baffle 22, but most of the
air is diverted downwardly by said baffle 22 and
is drawn, by the suction of the stack draft, through
passage 23 and thence downwardly through the
passages in the vertical columns 24 to the space 25
benesth the burner.

The burner mechanism comprises g retort 26,
a burner body 217, and an air control plate 28 as-
sociated with the burner body. The retort 26, as
herein ilustrated, is in the form of a bowl, the
bottom of which is raised at the center so that
the lower portion of the bowl-like retort defines
an annular channel surrounding the central
raised portion 29. An air supply passage 30, pref-
erably rectangular in cross section and having an
upturned end portion 31, extends outwardly from
the retort. The upturned end 31 of said passage
extends into one of the air supply passages formed
by the column members 24. A fuel feed pipe 32
extends into the retort passage 38 to supply the
desired amount of liquid fuel. The fuel supply
may be controlled by any suitable means, for ex-
ample, a valve 33. The fuel thus supplied will
flow downwardly over the inclined hettom of pas-
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" In the present instance, however, the air control

plate 28 is seated on a fixed support 4§ which ex-
tends inwardly from the inner surface of the
combustion chamber. The burner is adapted to
be raised and lowered relative to the plate so as to
vary the position of the nozzles 37 relative to the
plate. This is accomplished by raising and lower-
ing the central supporting shaft 42 on which the
burner body is supported. The said shaft has
threaded engagement with adjusting nuts 43 end
44 by which the above adjustment may be accom-
plished. The burner body is preferably protected
from the cooling effects of the air in chamber 28
beneath the burner by providing the burner body
with a liberal coating of insulating material en-
closed in a jacket 45. Ordinarily the burner body
will be maintained sufficiently hot to prevent any
condensation of liquid fuel therein regardless of
the external temperatures. However, if any ap-

. preciable amount of fuel, for any cause, should
collect in the bottom of the burner body, it may
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sage 80 into the bowl portion of the retort. A -

deflector rib 34 is preferably positioned in the re-
tort at the discharge end of passage 30 so as to
direct the incoming air and fuel in a ecircular
path through the retort.

75

be drained out through openings 46 and 41
formed in said shaft 42.

The central portion of the air control plate is
provided with a dish-shaped recess 48 for con~
taining a wick 49 adapted to be impregnated with
liquid fuel for the purpose of preheating the retort
when lighting the burner. A series of small air
openings 48% extend around the said dished por-
tion of the plate so as to supply the needed air
during the preheating operation. The said pre-
heating fuel may be supplied to the wick through
& pipe 50 controlled by means of a hand valve 5i.
The retort is closed by a removable cap 52 which
is held in place by means of a clamping nut 53
threaded on the upper end of the supporting
shaft 42, :

The operation of the above described embodi-
ment is as follows: A quantity of liquid fuel passes



9,445,803

through pipe B0 to the wick 48. 'The pipe is then
closed by means of the valve 81 and the wick 48
is lighted by any suitable torch so as to heat the
bottom and side surfaces of the retort 26. When
the retort is sufficiently heated to vaporize in-
coming liquid, the liquid fuel is supplied in con-
trolled amounts through pipe 32 and valve 33,
the liquid entering the air passage 30 of the re-
tort so as to flow downwardly on the inclined
bottom thereof into the annular channel por-
tion of the retort. The liquid fuel is vaporized
by the heat of the retort and is simultaneously
mixed with air which enters the retort through
the passage 30, This air is°insufficient to sup-
port combustion. Consequently, the rich mix-
ture of vaporized fuel and air passes from the
retort down through the pipe 85 and into the dis-
tributing body portion of the burner. The rich
mixture is then discharged through a serles of
nozzle members 37 into the combustion cham-
ber where it is ignited. Auxiliary combustion air
is supplied to. the jets of rich mixture by means
of ‘the concentric -openings 40 formed in air

* rich gaseous mixture, means defining a passage-
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way leading from the bottom portion of the re-
tort at a location above its inner bottom sur-
face into the underlying burner member, upward-

1y extending projections on the burner member

having openings through which the gaseous mix-
ture is discharged, means for directing a stream
of combustion air around the discharged gaseous
mixture comprising an air distributing plate
formed with openings defining air passages ad-
jacent said projections, and means for varying the
quality of the flame by varying.the elevation of the
point of discharge of sald gaseous mixture rela-
tive to said air control plate. '

2. A lquid fuel burner comprising in combina-
tion, a burner member having a distributing

- chamber and & plurality of discharge nozzles, an

20

control plate 28 and surrounding the upper

edges of the discharge nozzles 31. By ralsing
or lowering the nozzles 37 relative to the upper
edges of the openings 40, the volume of aux-
illary air can be varied and thereby alter the
quality of the flame as may be desired. The

discharge nozzles are so arranged that the flame.

therefrom is projected against the retort so as
to insure that this element is kept hot regard-
less of the external temperatures in which the
burner may be operating. The flames from the
several nozzles are deflected outwardly by the
retort toward the side walls of the combustion
chamber, but are prevented from contacting the
said wall by reason of a blanket of auxiliary air
which is drawn into the combustion chamber
through a series of small openings 84. This
blanket of air in addition to preventing actual
contact of the flame with the side walls of the
combustion chamber provide additional combus-
tion air to support complete combustion.

The heat from the upwardly moving products

of combustion are absorbed by the walls of
the water jacket {2, The vacuum created by
the discharge of the products of combustion, as
previously described, compels the gaseous mix-
ture and the auxiliary air to follow the courses
_hereinbefore defined. The volume of the prod-
ucts of combustion discharged also vary the vol-
ume of air and fuel drawn into the burner. -
* While the invention is described in connection
with one form of apparatus, it will be obvious
that other burner constructions may be devised
without departing from the spirit. of the inven-
tion. It will be understood, therefore, that the
invention contemplates all such modifications of
structure as come within the scope of the ap-
pended claims. It will be also understood that
forced and induced drafts may be used as alter-
natives for the stack draft herein mentioned.

I claim:

1. A liquid fuel burner comprising in combina-
tion, a burner member, a retort positioned above
said burner member to be heated thereby and
having a laterally extending conduit of suit-
able cross-sectional area for admitting a re-
stricted quantity of air into the retort to be heated
therein, means for delivering a controlled vol-
ume of liquid fuel into said retort, whereby the
fuel is simultaneously vaporized by contact with
the hot walls of the retort and by intimate con-
tact with the heated air therein, to provide a
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enclosure for the burner member, a partition ex-
tending across the enclosure to divide it into an
air supply chamber and a combustion chamber, a
retort positioned in the combustion chamber and
having an air inlet passage, & conduit connect-
ing the retort to the distributing chamber of
the burner member, means including delivery and
exhaust conduits arranged in close relation to
each other for causing a stream of air to flow
through the retort and burner member into the
combustion chamber, and means for delivering

-liquid fuel into said retort whereby it is vapor-

ized and mixed with said air stream to provide
a rich gaseous mixture; the said partition hav-
ing air passages formed therein so that combus-
tion air from said air supply chamber may flow
into the combustion chamber to support combus-
tion of said gaseous mixture.

3. A liquid fuel burner comprising in combji-
nation, a burner member having a distributing
chamber and a plurality of discharge nozzles, an
enclosure for the burner member terminating at
its upper end in g discharge flue for discharging
the products of combustion, a partition extend-
ing across the enclosure to divide it into an air
supply chamber and a combustion chamber, a
retort positioned in the combustion chamber and
having an air inlet passage open to the atmos-
phere, a conduit connecting the retort to the dis-
tributing chamber of the burner member, means
including the discharge flue for inducing a stream
of air to flow through the retort and burner mem-
ber into the combustion chamber, and means for
delivering liquid fuel into said retort whereby
it is vaporized and mixed with said air stream
to form a gaseous fuel; the said partition hav-
ing air passages formed therein so that combus-
tion air from said air supply chamber is ad-

"mitted into the combustion chamber to support

combustion of sald gaseous fuel.

4. A liquid fuel burner comprising in combina-
tion, a burner member having & distributing
chamber and a plurality of discharge nozzles, an
enclosure for the burner member, & partition ex-
tending across the enclosure to divide it into an
air supply chamber and a combustion chamber,
a retort positioned in the combustion chamber
and having an air inlet passage thereto open to
the atmosphere, a conduit connecting the re-
tort to the distributing chamber of the burner
member, means including a discharge flue for in-
ducing a stream of air to flow through the re-
tort and burner member into the combustion .
chamber, means for delivering liquid fuel into
said retort whereby it is vaporized and mixed
with said air to provide a gaseous fuel; the said
partition having air passages formed.therein
surrounding said nozzles so that streams of com-
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Abuutlon afr surrounding streams of useous fuel
tted into the combustion chamber and
having' other air. passages intervening between

the discharge nozzles and the side wall of the -

combustion chamber for delivering a . bla.nket
of air between the flame and the side wall of
the conmbustion chamber. ]

ALICK CLARESON.

REFERENCES CITED

The following references are of record in the
flle of this patent:

UNITED STATES PATENTS

Number Name - Date
414,933 Butterfleld ......... Nov. 12, 1889
418,744 McLennan oo Jan. 7, 1880
659,668 Hartel oo Oct. 16, 1900
788,511 AtKINS e Sept. &, 1803
004,243 Bennett weevccane Nov. 17, 1908
993,687 Jackson o cememcma- May 30, 1911

10
. 2,043,991

16

Numbor
1,019,640
1,081,015
1,112,081
1,310,927
1,365,255
1,631,819
1,800,457
1,708,416
1,830,512
1,996,418

3,047,871

. 2,080,364

2,162,432
‘2,194,589

. 2,198,485
. 4,208,558 .

2,284,157

. 2,335,918

8
Name Date
Hennessy .ccacmecnua Mar. 5, 1912
Burdon ceeeccacancnn Dec. 9, 1913

Burdon .oceewee-.- Sept. 29, 1914
Reichhelm .o.o.-... July 32, 1619

LNk e Jan. 11, 1921
Schaumannl ... Mar. 31, 1825
Brown eveeeeccmeae Dec. 7, 1928
Schwarts .o Mar, 26, 1929
Watermian e Jan. §, 1832
Fernandex _____._._. Apr. 2, 1935
Dalen et &1, —coere.m June 16, 1936
Hilhouse wueeeeee-e July 14, 1936
Chese o . Nov. 10, 1836
-HihoUse wvemvee ~.June 13, 1638
WAIKEY v June 27, 1939
Kate oo Mar, 26, 1840
Apr. 23, 1840

-—- July 2, 1840

. May 29, 1942

Davisetal, ... Dec. 7, 1043



