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OIL BURNER

Boyd F. Castle and William W. Wodell, Quincy,
1ilL., assignors to The Quincy Stove Manufactur-.
ing Company, Quincy, Ill;, a 'cprporation of Hli-

- nois

 Application April 28, 1941, Serial No, 390,670 -

2 Claims. (CL 158-—91)

This invention relates to improvements in oil
burners and has an object to provide a device'of
that character in which the oil will be efficiently
vaporized and gasified and in which the gasified
oil will thereafter flow into a mixing chamber
comprising a spaced sleeve and:shell; each being
perforated and the perforations in each being in
substantial alignment and arranged to provide
an aspirating or injecting effect -whereby-jets of
air will be delivered: into the mixing.chamber,

will admix with the gasified fuel and ‘thereafter .

jets of mixed air and fuel gas ‘will be delivered
into a combustion chamber for combustion. ~
Another object is'to provide a device of the
character described 'in which the fuel will be
vaporized and gasifieq’ without introduction or
substantial introduction of air during such gasi-~
fication., ) . :
'Other objects are to provide new and improved
structure including fuel delivery means which
may be utilized as an auxiliary pilot if 'so desired
and means to introduce "additional air in ‘the
nature of secondary air as a scavenging or. sal-
vaging medium effective - particularly at “high

fire” to insure complete combustion of all of the .~

gasified fuel. .

These and other objects ‘will be set forth and
made clear in the following specification.

In the accompanying drawings we have illus-
trated one embodiment of our, invention.. In
such drawings, . S ‘

Fig. 1 is a front elevation partially in. section.

Fig. 2 is a sectional plan view of the same.on
line 2—2 of Fig. 1.

Fig, 3 is a vertical section through a portion of -

the device drawn to an enlarged scale.

Tike numerals refer to like elements throughout
the drawings, in which 10 designates generally a
fuel receiving base, illustrated as a casting, hav-
ing a central air inlet i0a and spaced circular
flanges i0b; 10¢ forming an annular channel 10d
open at the top. - The upper edge of the flange

10

18

elbow > 14 normally -closed by the plug. 14q as
illustrated in Fig. 1. ... - o
‘Each boss 10g is also provided with an inlet
opening 10m in the bottom thereof threaded to
receive the nipple 107 connected to the fuel supply
pipe 15 which communicates ‘with a-source of .oil
or similar fuel and which may be associated with
any suitable level-metering and regulating mech-
anism, operating automatically or- otherwise to
control the supply of fuel as may be desired.
While ‘we -have illustrated. only one boss 10g :
with chamber 102, it ‘will be recognized that a

‘plurality of such members may be provided if so -

desired. :
Surrounding the air inlet 10a and seated in the

- recess 10e is the sleéve 16 provided with apertures

20

25

30

16a and extending upwardly from the flange.10b.

Surrounding and. spaced from: the sleeve 16 is -

the 'perforated shell {1 having apertures 1Ta
therethrough. - The shell may be located . and

. maintained in fixed spaced rélation to the sleeve

16 by any suitable means but we have illustrated
for convenience rivets 18 extending through. the
sleeve and shell and co-acting with spacer sleeves '
i9 between the sleeve 16 and shell I1 as illus-
trated in Fig. 3. . T s e
It will be noted that the apertures i6a are each
located in alignment with a corresponding aper-
ture 11a, the former being relatively small and
the latter relatively large, for reasons hereinafter
set forth. Secured in any suitable manner to the
interior of the sleeve 16 is the ring 20 which for -

. convenience we term an air ring, the same being

35
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10b is recessed at 10¢ and the upper ridge of .the

outer flange I0c¢ is similarly recessed at 10f as
illustrated in Fig. 3, for example.- :

45

Projecting outwardly from the base 10 at each .

side is a boss generally indicated by numeral 10g
having a central chamber (04 from which leads
the duct 107 to the channel i0d. . Chamber 107 is
" open at the top and threaded to receive a plug.or
closure i2. There is also an inlet aperfure 10k,
internally threaded to receive the threaded end
of a tube 13 which projects. outwardly of the
burner casing and is provided with.an: up-turned

open at the top and bottom and in the form illus-
trated inclined upwardly and outwardly from the
lower aperture to the point where 1t is attached

‘to the sleeve 16 as by the flange 20a, it being

desirable ‘to prevent leakage of air between the
ring 20 and the sleeve 16. Mounted upon the
top of the sleeve 16 and shell 17 is a hollow cap
22 closed at the top and provided with a down-
wardly extending flange 224 and a horizontal -
flange 22b, the latter serving to close the top of
the: chamber between sleeve 16 and shell 11, as
illustrated. in Fig. 3. S

The vertical wall 22¢ of the cap 22 is provided
with. a row of peripheral air holes 22d directed

. outwardly as illustrated for a purpose hereina.fter

50
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specified. :

Seated in the recess i0f of the flange 10c and
extending upwardly therefrom in spaced relation
to the shell 17 is the outer casing 25 .open at the
top as illustrated.  While we have iillustrated the
top -of this casing as extended slightly ‘above:the

top of the cap 22 it should be understood that



1t may be located belcw or approxunately at the

same level or otherwise as may be desired to per- -

mit unrestrained outward flow of air through the
perforations or holes 22d or to bafile such flow for

- control. of the flame at “high fire.”

The entire. device heretofore Qescrrpeq Tnay be

and preferably is renclqsed in g suitable housmg' :

generally indicated by numeral 27 (see Fig. 1) ex-

tending upwardly from any suitable base 28 con- .

structed ‘to permit free flow ‘of air through. the

air.inlet 10a. As illustrated; we have provided:a . -
. supporting ring 28a upon which the base A0 is
supported at its outer penphery and have also L
provided insulating materiai 29 between the bot-

tom of the base. {8 and the ‘bottom 27a of the
housing 21, It will be understood that ‘housing 21

functions as a heatmg drum and is provided with

any suitable flue outlet for gases of combustlon
. 1n well-known manrer.
. Projecting  eutwardly ‘from’ the shell A1 at-or
_near. the bottom thereof is the ring :or ‘flange :30.
‘The' purpose- of.:the ring :30:is .to separate the
gas :chamber from the ‘combustion chamber ‘and
at_ the same itime to HBuild up a Dressure in :the
bottom .of ithe pot during :vaporization .and gasi-

. fication so. that:the gas.is- un1form1y dlstrrbuted _

‘to.all.pants :of the-screen.
‘It willsbe noted that the. chamﬂoer A tcrmed by

and bétween:the sleeve I6.and shell 41, ‘which we -.
terma mixing. chamber while .clesed at the top.
as.diselosed:above is.open at the bottom for com:-

- munication .with the gasifieation .or vapumzlnnr
chamber 10d in the base 10.

~Inthe operation of .our- .device, .as we: under-
stand :it, at the :start, fuel is .admitted thraugh
- the stipply pipe!dte the.chamber.t0k from mhich
it will “Aow thraugh the .duct 07 inte the ‘gas
chamber.i10d. where it may be ignited-initially in
any suitable manner..” As.soon as the heat of this
initial fire [is sufficient, ‘the - oil will vaporize ‘in
chamher i 0k and gas will -be' generated in such
. quantity as to he capable .of flow fram -the gas
- chamher {84 inte the .chamber A, ‘To. expedite
the iinitial heating ‘We may remove ‘the plug {4a
and permit air-to flow through tuhe 3 for initial

combustion with ‘the -oil, Jout -as soan .as nermal

- oneratien. is attained. siich’ plug:is replaced and

-it: will ‘be ngted that ne'air, :at least in substan-
~.tial-amount, ds. admissible 4o the .gas chamber
d44d.- Ttistenr delief from observation that . durs
ing normal -operation: sufficient heat: is brans-
‘mitted o the chamber 10k to effect.a vaporizas
tien of -the £uel, such vapor flowing ‘through the

ducts H)Z nto the.gas chamber 10d where:a com: -
plete gasificatian takes place. In other words, .

the vaponzed fuel 1s :gasified in the chamber
4fd. . .
Whlle it, 1s obvmus that thls dewce may: be

.utmzed for either forced draft or matural draft,

. in the form jllustrated we .are relying upon nat.
" uralidraft, the.effect.af whmh 1g ko:draw,air from
outside ithe heater through»the inlet. t8a from

swhich a portion.of itds.diverted-and Hows: through_ g
the lower two rows of apertures t6g in-the sleeve -

118, the remainder flowing upwardly .into the:in-
terior:of the sleeve 16 and .out through the upper
rows of apertures 18a -which are preferably ar-
|- ranged in horizontal rows, the apertures of each

- row being staggered with respect to those 1mmed1-
ately -above and below:.

“The air flowing through the apertures |6 will

attain:sufficient velocity to form jets-which will
he-projected: on through the .corresponding aper-

. tures f1g:in-the shell 41. This results-in an.as- -
P p1rating or induction effect which draws the fuel-
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gas upwardly 1nto the chamber A, the asp1ratmg
air mixing with such gas and carrying the com-
bustible gas mixture into the combustion ¢ham-
- ber B between the outer:.casing 25 and the shell
& 1. This inductive  effect of these air Jets is
prabahly supplemented..by .the -expansion of the.
fuel .gas, the -outlet for wh1ch is mormally into’
the chamber A.  The ring or “baffle 30" serves to
- prevent or at least obstruct direct flow of gas
10
“$0 huild up a pressure on the gas during opera-
tion.
If the supply of fuel be. properly regulated at
- .a minimum the jets of combustible gas will be
15 confined to the lowermost; row, .or IrOws of aper-=:
tures 17a and blue Jets of flame will project there-
‘from inte the ehamber B indicating substantially
perfect combustion. "This is frequently. termed
“low fire” utilized asa’ ‘pilot fire or Alame burning .
durmg 'such speriods as ‘there iis no -demand ifor
substantial heating. ‘The air ring:20,.as we:term
- - 1%, tends $o dnsure. delivery .of -sufficient:air to the .
lowermost Tows .of ;apertures -1a. 'helow the rmg .
at @y stage.of aperation. . :
‘When mare ‘heat is.desired the supply gf 'ﬁuel
is l,ncreased eifher automatically ar.manually.dn
wels sknowm. manner and, with censeguent. in-
cregse of gas;generation, more jets of combustible
mixture -will-result with ipropertionally .greater:
cqmﬂcusﬁ;en I qther ‘wards, jets.of ﬁan"xe will re-
10 & .

20

25

egted fro;_'h
7S of apertures l'lg - Wlth

,w111 be located the entlre helght pf thg, s
"or at least to and in line with the uppermos row‘
of apertures I1g .and any unburned gas

from the ho 2522 il'h n 1

only air unmlxed WIth gas whlch isin 'the nature
of  so~called “secondary- air.” These alr thes-
22d being outwardly dlrected may:
structed or-bafled ‘by-the uppe

“ing 25 ‘1n the forrn 111ustrated ~~\mth the result
50 that the final fame at the top of “the ‘burner witl

" be more compact than if the casmg termmated .
near; at; -or. lbelow the level ‘of ‘the holes 224,
in Whlch case more of 2 saucer shaped top ﬁame
will result,

Not -only do- ‘we obtain--a--clean” substantlally
‘perfect combustlon ‘within ‘the-casing 26 from ‘the
jets of combusmble ‘gas-emanating from the-aper-
tures 17Ta, but-we obfain substantial-heating. effect
from -the ‘bottom of -the -casing 25 upwardly 4n -
proportlen 1o the character -of -the ‘fire \in ' con-
‘tradistinetion ‘teo present- day" apparatus which'-at
“high fire”“locates all-of the ﬂame at ithe ‘top- of
. or” above -the “Burner umit; leavmg ‘g -substantial
_area therebelow whieh is-heated: ‘o0 ‘much lesser

or negligible degree vith ‘a lesser.external ‘heat-
ing-effect nearthe floor-of 8 room-or the hke than
1s attained :with .our iburner, :

“Thusit will:be:seen that: :0u¥ burner *1s d1stmc—
itive in dts operation of -delivering -and.-burning
jets. of :combustible -gas -mixture through <the.
Jowermost row.or rows:of perforations, regard-
-less of ‘the.degreé of fuel supply -and gas:genera~-

~tion, differing »matemally dn that «respect from
-prior.devices."

- .As the generatwn of gas 1ncreases, the v1s1ble o
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from the chamber 10d into.the chamber B, and .
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combustion or flames is raised higher gnd highei'
above the bottom of the burner unit because the

- air for combustion is introduced with the gas and:

is sufficient in such a case to support active com-
bustion at the lower levels.

Should it be desired, the chamber 0k may be
utilized as an individual pilot by removing the
plug 12 and the plug i4a and reducing the fuel
supply to a point where insufficient fuel is sup-
plied to 10k to exceed the rate of combustion
therein and to overflow into the duct 10i. In
utilizing this auxiliary pilot, of course it will be
understood  that the pildt is initially ignited in
any suitable manner and it is better when it
is desired to initiate operation of the. burner
proper for heat delivery by increasing the fuel
supply, to replace the .plug 2. The increased
fuel -then operates to charge the gas chamber
{0d and is vaporized as described above.

It is to be undgrstood that in describing the
ring 20 as an “aif ring,” the chamber 108d as a
“gas chamber,” the chamber A as a “mixing
chamber,” the chamber 10k as a “vaporizing” or

a “pre-vaporizing chamber,” and the chamber B .
as a “combustion chamber,” we have arbitrarily

resorted to those terms and do not wish need-
lessly to be limited by such specific appellations.

While it will be obvious that our burher may
be built in different sizes and with different
dimensions, for the guidance of the men skilled
in the art we point out that in a specific embodi-
ment of our invention the casing is substantially
10 inches in diameter and with the top thereof
approximately 8% inches from the bottom of the
base 18; the sleeve (6 is 7 inches in diameter;
the shell 17 is 8 inches in diametfer; there are
five horizontal rows of holes in the sleeve and
in the shell, the holes in the sleeve being number
38 drill size, i. e. approximately .0101 inch in dia-
meter; the holes in the shell IT are approxi-
mately 4% of an inch in diameter; there are 100
holes of number 38 drill size, i. e., .0101 inch in di-
ameter in the cap 22; the outer diameter of the
base [0 is approximately 1034 inches and the
inner diameter thereof approximately 6 inches
at its base. ‘

While we have described and illustrated one'

embodiment .of our invention we do not wish to
be restricted to that specific embodiment except
as the appended claims construed with proper
recognition of the prior art may demand such
limitation. . .

We claim:

1. In a device of the class. described, a base

i6

15

20

25

,‘3

member having a fuel receiving chamber, means

to supply liquid fuel thereto, said base member.
being provided with an air inlet, an apertured
sleeve mounted upon and projecting upwardly
from sald base member and in communication

‘with said inlet, an apertured shell surrounding

and spaced from said sleeve, the apertures in said
sleeve and shell being arranged. in alignment and
constructed to.cooperate to produce an aspirating
effect upon flow of air through the apertures in
said sleeve, the space between said sleeve and shell
being in communication with the fuel receiving
chamber of.said base member whereby gas may
flow from the latter into the former, said shell -
being provided with a flange overlying said fuel
receiving chamber and located below -the aper-
tures in said shell to form a gasification cham-
ber, a casing surrounding and spaced from said
sieeve and shell and a closure member mounted .
upon said sleeve and shell to close the. space
therebetween ' at. the  upper end thereof, said
closure member being provided with: apertures
in communication with said air inlet-and ar-
ranged to discharge air'into gases flowing up-
wardly around said shell. . '

2. In a device of the class described; a base

- member having a fuel receiving chamber, means

30

35
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to supply liquid fuel thereto, said base member
being provided- with an air. inlet, an apertured .
sleeve’ mounted. upon- and -projecting upwardly
from said base member and in communication
with said inlet, an apertured shell surrounding
and spacéd. from said sleeve, the apertures in
said sleeve and shell being arranged in alignment
and constructed to cooperate to produce an
aspirating effect upon flow of air through the
apertures in said sleeve, the space between said
sleeve and shell being in communication with the
fuel receiving chamber of- said base member
whereby gas may flow from the latter into the
former, said shell being provided with a flange
overlying said fuel receiving chamber and located
below the apertures in said shell to form a gasifi-
cation chamber, a casing surrounding and spaced.

5 from said sleeve and shell and forming a com-

bustion chamber therewith and a cap mounted
upon - said sleeve and shell to close the space
therebetween at the top, said cap being cham-
bered and in communication with said air inlet,
said cap also being apertured for passage of air
from said inlet into said combustion chamber:.-

BOYD F. CASTLE.,
WILLIAM W. WODELL,




