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UNITED STATES PATENT OFFICE

WICK TYPE LIQUID FUEL BURNER

Walter B. Engh, Alexandrxa and Cortland W.
‘ Davis, Summitville, Ind., assigtiors to Aladdin

Industries,
IHlinois

Incorporated a corporatioii of

Original apphca.txdn Décember 21 1945, Serial
No. 636,537. Divided and this applxcatlon Sep-
tembers 1947, Serial No. 772,608

2 Claims.

1
This is a divisional application of parent ap-
plication Serial No. 636,537, filed December 21,
1945, disclosing an improved stove structure
adapted to space heating and also an improved
burner structure for effectively burning heavy

(CL 158—94)

2

. thereof to complete the cone and provide an inner

Yiquid fuel such as kerosene and the like, to heat

said stove. The claims of said parent applica-
tion are now restricted to said stove structure
and the parts required to effectively operate it,
and ‘the claims of the present application are lim-
ited to said burner structure and the parts re-
gquired to secure its effective operation.

The stove structure of said parent application
includes a tubular casing of sheet metal which
is in a vertical position when in use, which casing
is mounted above a fuel reservoir provided with
3 burner of the tubular wick type for effectively
burning the liquid fuel used. The casing is pref-
erably connected with the reservoir by means of
a horizontal pivot or hinge, at one edge of the
lower end of the casing, so that the casing may
be moved to a horizental position to clean the
burner and wick and to facilitate lighting the
stove. ‘This position of the casing also facilitates
replacement of the wick when necessary.

The burner construction of the present appli-
cation is provided with a central air passage ex-
tending vertically through the fuel reservoir to

10

opening above the wick having a diameter of the
size required to properly supply outer air to the
vaporized fuel with a velocity to penetrate the
vaporized fuel and mix therewith and to at the
same time provide the proper quantity of outer
air in conjunction with the inner air supplied to
the vaporized fuel, to completely burn the car-
bonaceous matter in the liquid fuel. The upper
portion of the burner cone is loosely carried by
the stove casing, and is provided with an annular
offset portion registering with and fitting a sim-
ilar portion on the lower part of the burner cone,

' so that when the casing is moved to its vertical
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supply the inner air to the waporized fuel that

is required for the burning of the fuel, and a
burner cone is provided for directing outer air
against the vaporized fuel arising from the wick
with sufficient velocity and in proper amount to
penetrate and mix with the vaporized fuel and
supply the air required in conjunction with the
inner air, to completely burn all of the carbo-
naceous matter in the liquid fuel, so that the
flame produced by the burner will not be a yel-
low flame indicating the presence of unburned
carbonaceous matter, but will, on the other hand,
be a purple or bluish flame showing complete
combustion as far as the carbonaceous matter
is concerned. The burner cone is in two parts,
the lower part being supported by the main struc-
ture of the burner and having an inner opening
above the wick which is much too large for pur-
poses of proper combustion. This lower cone
portion permits access to the wick for cleaning
and lighting purposes in a manner that is not
possible where the burner cone is in a single piece.
The burner cone also includes an upper part car-
ried by the stove casing which constitutes the
‘chimney of the burner, so that when the casing
is in a vertical position for use, the upper part
of the burner cone rests upon the lower part
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position, said registering portions will center and
accurately place the upper cone portion relatively
to the wick so that outer air is uniformly supphed
circumferentially to the vaporized fuel.

In many instances of use of burners of the class
described, it is of the utmost importance that
no disagreeable odors or noxious gases shall he
delivered by the burner. With the burner con-
struction thus far described, it has been found
that although the carbonaceous matter in the
fuel is apparently completely consumed or burned
because of the flame being of a purple or bluish
color, .products of combustion are apparently
formed which are themselves combustible and
which if delivered to atmosphere, impart dis-
agreeable odors and possibly noxious -effects
thereto. The present burner provides means for
eliminating these undesirable odors and effects,
as below described, including an annular passage~
way for auxiliary air, secured to the upper burner
cone ‘portion in a horizontal plane, near said
upper burner cone portion, which passageway in-
cludes an annular member provided with a cen-
tral aperture somewhat larger in diameter than

-the diameter of the opening in the upper burner

cone portion, said passageway being in free com-
munication at its outer edge with the surrounding
atmosphere, so that the action of the stove cas-
ing as a chimney will draw secondary air through
sald passageway, determined in amount by the
vertical extent of said passageway, said secondary
air being delivered around the annular flame and
in such close proximity to the flame that the
inner porticn of the resulting annular colurhn
of said secondary or auxiliary air commingles with
the outermost portion of fhe annular flame. The
result of this construction and operation is that
the fumes and the still combustible gaseous prod-

- ucts resulfing from the burning of the fuel, are
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completely surrounded by said column of auxiliary
air and cannot escape into the inferior of the
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stove casing without passing through the auxil-
iary air which is highly heated by the action of
the flame, which produces the burning of said
tumes and said still combustible gaseous prod-
ucts, so that disagreeable odors and noxious ef-
fects are eliminated ‘from the gases discharged
to the atmosphere. '

The construction of said parent application in-
cludes an imperforate baffle of sheet metal hori-
zontally disposed in the stove casing about mid-
way between the burner and the openings pro-
vided in the upper portion of the casing for the
discharge.of the gases of combustion, said baffle
having a diameter substantially larger than the
diameter of the flame produced by the burner
and being coaxially disposed with regard to the
burner, a sufficient annular. spacing being pro-
vided around the baflle inside of the stove casing
to permit the free flow of gases of combustion
in the casing and around the edge of the baffe.
The baffle functions both with the stove structure
and the burner and performs two functions:
first, it directs all of the gases of combustion
outwardly so that they impinge forcibly against
the side wall of the stove casing mid-way between
the lower and upper portions of the casing, so
that a highly heated band of the casing is pro-
vided around the baffle, which highly heated band
in turn radiates heat to a corresponding degree
into the air around the stove, thus discharging
a large part of the heat developed by the stove,
laterally from the stove into the space heated
by it; second, the annular column of highly
heated gases of combustion flowing upwardly
from the flame, surrounded by the annular
_envelope of auxiliary air, strikes the lower sur-
face of the baffle with considerable velocity, which
results in a burner action thoroughly comming-
ling the gases of combustion produced by the
annular flame, with the auxiliary air. The baffle,
being directly over the flame, is highly heafed
thereby and a temperature is maintained in the
zone .below the bafile which is sufficient to com-
plete the burning of any fumes and still com-
bustible gaseous products that may not have
been previously burned, and this insures the de-
livery from the upper portion of the chimney
or casing of the stove, of products of combus-
tion free from odor and having no noxious prop-
.erties.” The results described are secured without
unduly cooling the fuel vapor and without ap-
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tube of the burner is enlarged around the wick
operating mechanism and supports internally a
spur gear meshing with the rack bar, said spur
gear being substantially in a vertical plane and
being rigidly secured to the inner end of a short
horizontal shaft extending radially through the
outer wick tube and rigidly carrying at its outer
end an operating handle or disc. The outer wick
tube has projecting inwardly therefrom suitable .
guide members to hold the rack bar in mesh
with the spur gear. In this manner the raising
and lowering of the wick is effected by both an
angular movement and an axial movement, which
operating arrangement is found to be much more
effective and accurate than where it is attempted
to operate the wick by axial movement only. To
limit. the movement of the wick, a stop is pro-

- vided on the lower end of the rack bar, to prevent
- moving the wick upwardly relatively to the burner
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preciably decreasing the efficiency of the stove .

-and burner, by providing the said. passageway
for auxiliary air, with a vertical spacing or extent
and with an internal opening no larger than re-
quired to supply an amount of auxiliary air
slightly. in excess of that required to effect the
complete combustion of the fumes and still com-
bustible products delivered from the flame of the
burner. The bafile described and the structure
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of said auxiliary air passageway thus constitute - -

important parts of the present burner structure
in cooperation with the chimney of the burner.

" 'The effective operation of the burner in the
manner described, requires proper wick adjust-

ment, which is insured by the particular wick

and wick operating mechanism employed as a
part of the burner construction. The tubular
wick is provided, below its burning portion, with
‘a thin sheet metal tubular carrier whichis rigidly
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secured to the wick, said carrier having secured ° -

thereto g rack bar extending angularly and also

;axially of the carrier tube, the rack bar having
a helical conformation and disposition when
mounted on the tubular carrier. The outer wick

beyond a desired extent, for example, the lower
part of the rack bar may be suitably enlarged
to prevent further relative movement between
the rack bar and the spur gear. To prevent

~downward movement of the wick substantially

below the position required to extinguish the
flame, and low enough so that the wick might
drop into the reservoir, the outer wick .tube is
provided with a lower stop member in the path
of a lug carried by the carrier tube of the wick,
so that when the wick is moved downwardly until
the lug engages the stop member, further down-
ward movement of the wick is prevented. This
takes care of the requirements for operating the
wick and the burner in place on the reservoir,
and to facilitate renewing the wick, the present
invention provides a construction of lower stop
member such that it does not function as a stop
member when the burner is removed from the
reservoir, or in other words, with the burner re-
moved from the reservoir, the wick may be moved
downwardly relatively to the burner, until it is
entirely free from the burner and drops out,
which greatly facilitates the operation of renew-
ing -the wick. To accomplish this result, the
lower stop member is mounted on a spring band
secured to and extending partly around the inner
surface of the outer wick tube, and said stop
member is provided with an outwardly extending
cam for engagement with the opening in the top
of the reservoir made fo receive the burneér. The
parts are so arranged that when the burner is .
removed from - the reservoir, the spring action
of the spring band moves the stop member out-
wardly from the path of movement of the stop
lug carried by the carrier tube of the wick, and
when the burner is placed. in operating position
on the reservoir, the cam referred to presses the
lower stop member. inwardly against the sprihg

~ action of the spring band and into the path of

said stop lug, to limit -downward movement of:
the wick. In this manner the burner construc-
tion is made highly effective for operation to -
accurately secure the best results, without intro-
ducing any objectionable features in connection
with its operation.

The heating stove described constitutes an il-
lustrative use of the deseribed burner which may
be effectively used for other purposes, and the
burner described constitutes an illustrative source
of heat for said stove which may be supplied with
heat, if desired, by other types of burners. :

The invention will be best understood by ref-

- erence to the accompanymg drawings showmg a
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preferred embodlment thereof. m whlch
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Pig, 1 is a vertica), cemtral, sectionsi view
threugh the stove,

Fig., 2 is a horizontal, sectional View of the
burner of the stove taken alohg the line 2-—2 in
Figs. 1 and 3,

Fig. 8 shows in ‘a view similar $o that shown in
Fig. 1 and to an enlarged scale, the burner con=
struction employed, excepting that in this view
the wick and parts -carried thereby are shrown in
front -elevation, and the parts -contrelling the
auxiliary air flow ‘are shown raised from engage-
ment with the burner,

PFig. 4 is a horizontal, sectional ‘view of @ part
of the structure shown in Fig. 3, taken along ‘the
lne4—4in Fig. 3,

- Fig, 5 shows in a view similar to Fig. 3 and ’ra
an enlarged scale, the position of the stop meeh-
anism for the wick when the burner is removed
from-the reservoir, :

~Fig. 6 shows in a view similar to Fig. 5, the
stop mechanism for the wick in the position given
it by mounting the burner on the reservoir,

Fig. 7 shows in side elevation and to an en-
larged scale, 'with most of the outer wick tube
removed, the wick and the parts carried theréby,
as well as the stop for limiting dowhward move-
ment of the wick, and
' Pig. 8 shows in a view similar ‘to Fig. 3, a modi-
fied form of guxiliary air passageway.

~‘Similar - numerals refer to similar
throughout the several views. ‘
- As shown in Fig. 1, the stove consists of a
tubular casing | mounted at its lower end on a
fuel reservoir 2 ‘to which it is hinged at 3 at one
edge of the Tower end of the casing so that the
casing may assume the vertical position for use
indicated in Fig. 1, or be moved to a horizontal
position when it is desired to light the burner or
tlean the same or to remove the wick. A spring
catch 4 is employed to hold the casing 1 in ver-
tical position against accidental movement away
from that position. The reservoir 2 is provided
with downwardly extending feet § resting in a
drip pan 6 to which they are secured by suitable
bayonet joint connections, the drip pan being
spaced from the reservoir to permit the free flow
of air around the lower ‘edge of ‘the reservoir and
between the ressrvair and the drip pan 8, to sup-
ply ‘the inner wick tube 7 extending vertically
through the reservoir, with the inner air required
‘to in part support combustion of ‘the fuel vapor.
" The wick tube T carries at its upper end a perfo-
rated flame spreader 8 for directing the inner air
cutwardly into the frel vapor delivered from. the
wick 9 surrounding the tube T.
cludes an outer wick tube 10 supportmg at its
upper portion an annular member 11 extending
outwardly and supporting the Jlower portion 12
of the burner ccne of the burner. The member
11 is provided with an annular row of perfora-
tions 11a as indicated in the drawings, to supply
the requisite outer air to the burner cone, 'The
upper portion 13 of the burner cone rests upon
the portion 12 when the stove is in operation, and
said upper portion iis rigidly secured by studs 14
to a "horizontally disposed annular member %
which at its outer edge is provided with a ‘tubuilar
extension 1§ terminating at its vpper edge in an
outwardly flanged portion {1 contained in an an-

‘parts

nular groove fcrmed by an annular angle member ¥

18 rigidly secured to z cone shaped partition 19
diverzing upwardly and rigidly and tightly se-
cured at its upper edge to the casing 1. "The
lower edge of the partition 19 that extends
around the tubilar portion 16, is tubular'in form

The burner in--
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as shown at 20, and is Slightly §paced from thé
tubular portion 15 to limit movement of the an-
nuldar member 15 and ‘upper burner cone portion
13, relatively to the partition #9. 'The parts are
so proportioned that when the casing 1 is in ver-
tical position, the upper burner cone portion 13
rests on the lower cone portion 12, with the
flanged member {7 raised above thée lower portion
of the partition 19, the described structure pre-
venting accidental displacement of the -annular
member 15 and attached parts relatively to the
partition 19, when the casing 1 is moved %o its
horizontal ‘position.

Just above the mid-portibn vertically of the
casing 1, an imperforate ‘baffle 21 of sheet metal
is mounted in horizontal position by a plurality
of supporting bars 22 secured at their lower ends
to the partition 19 and at the upper ends to ‘said
baffle, the baffle beihg preferably cireular and -of
sufficiently smaller diameter than the casing 1
to permit the free passage of gases of combustion
around ‘the baffle to the outlet openings 23 formed
through the upper portion of the easing . A
handle 24 is provided for conveniently moving
the stove from one location to another.

"The casing | is provided just above the parti-
tion 19 with a slight opening 25 having a trans-
parent covering 26 by -which the condition of
the flame may be observed during the operation
of the stove, and below the partition 18 the
casing 1 is provided with a hand opening 217
permitting -convenient access to the operatmg
handle 28 of the wick raising mechanism.

As shown in Fig. 3, the wick 9 is provided with
a carrier tube 29 of thin sheet ‘metal which is
secured to said wick, and said tube has rigidly
secured ‘thereto a rack har 30 extending eir=
cumferentially and -axially of said tube so that
the rack bar has a helical formation, said rack
bar meshing with a spur gear 3{ substantially
in 'a vertical plane and secured to the ‘inner end
of a short shaft 82 supported in horizontal and
radial position by the outer wick tube 10, and hav-
ing the operating handle or disec 28 rigidly
secured to its outer end. Suitable guide pins
or members 32a¢ extend inwardly from the outer
wick tube, to engage the rack bar 38 and hold
it in mesh with the spur gear 31, (see Figs. 5, 6
and 7). When the burner is mounted on the
reservoir 2, an outwardly extendlng flange 33
rests upon the reservoir and has bayonet joint
engagement with said reservoir as shown in Fig. 2,
to hold theburner in place, at which time a spring
stop member 34 is held inwardly by a cam
member .35 engaging the opening in the top of
the reservoir 2, so that said stop member is ‘in
the path of a lufr 35 carried by the carrier tube
29, to limit downward movement of the wick 9
by operation of the handle 28. 'This condition
of the wick is more clearly illustrated in Tig. 5,
and as illustrated in Fig. 5, when the burner ‘is
removed from the reservoir 2, the spring action
of the stop member .34 moves said stop member
from the path of the lug 36 so that the wick may
move freely downwardly until it is enmrely
released from the burner.

As shown in Fig. 4, ‘the spring stop 3% com-
prises a strip of spring metal carrying -at its
free end ‘and projecting through and outside of
‘the tube 10, the cam member 35, said stop mem-~
ber being r1g1d1y secured at its other end’ ‘to the
inner surface of the lower portlon of the ‘tube
10, so that the stop member may move freely
inwardly to the position-indicated in-dotted: linés
in Fig. 4-toits wick stopping ‘position, ‘when ‘the
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Jurner is -mounted on the reservoir. - The rela-
‘tion of the wick and the parts carried thereby,
as well as the relation of the stop member to the
lug on the carrier tube of the wick, are more
clearly shown in Fig. 7 which also illustrates the
manner of preventing extreme upward movement
of the wick by the enlargement on the lower end

of the rack bar 30 to prevent further relative .

movement between the rack bar and the spur
gear 31. ,

As shown in Figs. 2 and 3, the carrier tube 28
is provided ‘at spaced intervals around- its cir-
cumference with axially disposed spacing bars
37 to maintain uniform spacing between the
carrier tube 29 and the outer wick tube 19, to
insure proper meshing of the spur gear 3{ with
the rack bar 30.

In Fig. 3, the casing { is shown in part together
with the cone member (3 and the member 5
controlling the flow of auxiliary air to the exterior
of the annular flame for the purposes referred to,
the casing and. attached parts being shown in
this figure at the beginning in their movement
from the vertical position of the casing to its
horizontal position, to more clearly illustrate the
clearance opening inside of the lower burner
cone portion 2 for cleaning and lighting pur-
poses, when the casing is moved to its horizontal
position. This figure also illustrates the man-

ner of supporting the said members {3 and (3 ;

from the partition |9 against the possibility of
displacement from proper-aligning position with
the lower burner cone portion (2, when the cas-
ing |- is moved to its horizontal position.

. The auxiliary air supply provided for by the
members 13 and 15 in addition to securing the
advantages above described, serves to a substan-
tial extent to cool the parts of the burner and
stove construction without appreciably interfer-
ing with the heating efficiency of the stove.

In constructing the stove, the height of the
casing from the burner and above the partition
19 to the outlet openings 23 is important, to the
end that a proper chimney or draft effect may
be exerted upon the burner, in addition to pro-
ducing the influx of auxiliary air between the
parts-13 and {5. In other words, with the con-
struction described, the check draft effect of the
inflowing air between the parts {3 and 15, does
not reduce the chimney draft on the flame below
its optimum value.

Where the draft on the flame is too great the
effect is to produce a relatively small visible flame
of a steel blue color, and the combustion is fre-
quently so vigorous as to produce a noisy eifect
similar to that produced by a blast lamp; so this
condition, although it produces complete com-
bustion of the fuel, is undesirable on account of
the noisy burning that is apt to be produced, and
what is even more important, on account of the
excess air cooling the products of combustion
and resulting in inefficient heating by means of
the stove. On the other hand, where the draft
on the flame is too small, the flame is relatively
high and contains more or less yellow spots indi-
cating incomplete combustion of the carbona-
ceous matter in the fuel, so that, although the
burning is relatively slow and noiseless, this con-
dition also produces inefficient heating by the
stove. When the draft on the flame is correct
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in amount, both of the conditions referred to are -

avoided, the flame is of medium height and of
a purplish or bluish color and free from yellow
spots, indicating complete combustion. of the
carbonaceous matter in the fuel without the use

%

8,

of ‘excess air; and efficient heating by the stove
is the result. This illustrates the importance of
producing a definite total draft by the casing
of the stove, that will secure the correct amount
of draft on the flame and that will at the same
time induce the correct amount of air flow
through the auxiliary air passage, to operate in
the manner described to free the gases delivered
from the stove, from disagreeable odors and
noxious effects. In the practical operation- of
the stove, the burner flame may in some cases
be increased in size to such an extent, by rais-
ing the wick too high, that small streamers.of
yellow - flame develop, indicating that a small
amount of carbonaceous matter is unburned. by
the combined air introduced to the flame from
the flame spreader 8 and under the cone portions
‘i2 and 13. In such cases it is found that the
continuous envelope of air that is produced
around the flame by the auxiliary air from under
the annuiar member 15, effects the complete
burning of said small streamers of carbonaceous
maftter, and avoids the discharge of undesirable
odors through the openings 23 at the top of the
casing I, whereby the invention protects the user
of the stove from undesirable effects, even in
such cases of improper operation of the stove. .

In Fig. 8 we illustrate a modified constructlon
of auxiliary air passageway, in which the lower
wall of said passageway is formed by an annular
member 38 spaced below the member (5 and
above the upper cone portion I3, the members
38 and .i3 being secured to the member 15 by
studs 14 as indicated. The spacing of the mem-
bers 15 and 38 from each other, is such as to
impart to the auxiliary air passageway. the
optimum vertical extent required for most effec-
tive operation of the stove, said passageway being
open to atmosphere at its outer edge. This
construction may be used where it is desirable
to have the auxiliary air passageway independent
of the burner cone, and where it is desired to
deliver the auxiliary air to the flame of the
burner or to the gases of combustion, a small
distance above the burner cone. In other
respects, the stove and burner consfruction may,
be the same as above described.

In a practical embodiment of the invention
described, the following approximate dimensions
were employed: The casing had a diameter of
10347, the vertical distance from the top of the
burner to the bottom of the outlet openings 23
was 151%’’, and the diameter of the bafile 21 was
6’’, said bafle being located 9%’’ above the top
of the burner. The wick had an outside diam-
eter of 3%’’, the diameter of the opening in the
lower portion 12 of the burner cone was substan-
tially 334’', the diameter of the opening in the
upper portion 13 of the burner cone was sub-
stantially 3%/, and the diameter of the open-
ing in the annular member 15 was substantially
334’’. With fhese dimensions and using kero-
sene as fuel, a highly heated band was produced -
on the casing around the baffle 21 having a height
of about 3 or 4’ and a temperature of about
600° F., the temperature of the casing at its
upper end portion being at the same time from
350° to 400° P, and the gases delivered from the
outlet openings 23 were not hot enough for cook-
ing purposes. The effect of the highly heated
band of the casing around the baffie 21 was to
radiate a substantial amount of heat laterally
from the stove to give a feeling of warmth to the
space around the stove considerably before the
entire space was heated by the stove.
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While we have shown our invention in the
particular ethbodiment above described, we do not
limit ourselves thereto as we may employ equiv-
alents thereof without departing from the scope
of the appended claims.

What we claim is?

1. As a means for completely burning liquid
fuel, the combination in @ burner of the annular
flame type of méans for producing an.annular
flame including inner air supply means, a burner
frame, a burner cone having in use a statxonary
support from said frame and being independent
of said flame producirig means and defining a
passage for supplying a predetermined main
quantity of outer air to said flame, an annular
member parallel with and spaced above said
burner cone and in cooperation with said burner
cone defining an annular auxiliary air passage
means materially smaller than said first passage
around and adjacent to the inner air “supply
means of the burner and terminating outwardly
of said flame producing means for discharging
auxiliary air in materially smaller quantity than
said main gquantity inwardly and around said
inner air supply means, and means rigidly con-
necting said burner cone and said annular mem-
ber and maintaining said annular member &
fixed distance from said burner cone.

2. As 8 means for completely burning liquid
fuel, the combination in a burner of the annular
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flame type of means for producing an annular -

flame including inner air supply means, & burner
frame, a burner cone having in use a stationary
support from said frame and being independent
of said flame producing means and defining o
passage for supplying a predetermined main
quantity of outer air to said flame, an annular
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member parallel with and spaced .above said
burner cone and in cooperation with sa.ld burner
cone defining an annular auxiliary. air passage
means materially smaller than sa.ld ﬁrst passage
around and adjacent to the innmerifair supply
means of the burner and terminating outwardly
of said flame producing means for- ‘discharging
auxiliary air in materially smaller quantlty than
said main quantity inwardly and around said
inner air supply means, means r1g1d1 /' connecting
said burner cone and said annular member and
maintaining said annular member ‘a fixed dis-
tance from said burner cone, said burner cone
having a central opening of substantially larger
diameter than said inner air supply. means, and
said annular member having a central opening
coaxial with and of substantially larger diam-
eter than the central opening in said burner cone.
WALTER B. ENGH.
CORTLAND W. DAVIS.
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