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UNITED STATES PATENT of FICE 
2,416,546 

LIQUID FUEL BURNING APPARATUS 
Marc Resek, Cleveland Heights, Ohio, assignor to A 

Perfection Stove Company, Cleveland, Ohio, a 
corporation of Ohio 
Application March 13, 1943, serial No. 479,037 

(C. 58-3) 4 Claims. 

This invention relates to improvements in liq 
uid fuel burners of the pot type, its general pur 
pose being to better adapt burners of this char 
acter to use on conveyances; and it had its con 
ception in the development of the heating appa 
ratus that constitutes the subject matter of my 
application Serial No. 479,038, filed concurrent 
lly herewith. 
The apparatus disclosed in the above men 

tioned application is intended primarily for in 
stallation on military motor vehicles, such as 
trucks and tanks, for warming the internal com 
bustion engines thereof in cold weather to fa 
cilitate starting. Accordingly, the apparatus is 
used only when the vehicle is standing, and it 
frequently happens that vehicles of the class re 
ferred to are parked on unlevel ground. It is the 
prime object of the present invention, therefore, 
to provide a pot type. burner that will operate 
safely and satisfactorily when tilted at consid 
erable of an angle to the horizontal, as well as 
when level. 1 
A more Specific object of the invention is the 

production of a pot type burner in which the 
bottom portion of the pot or bowl is so construct 
ed as to provide a sump of less area than said 
bottom portion and to which the liquid fuel is 
fed and wherein it is confined when the burner 
is tilted within practical limits as, for example, 
up to 7° from the horizontal; and a further ob 
iect is to include in such a construction, overflow 
means through which excess liquid fuel may be 
carried away and beyond the danger point of ig 
nition from the burner in the event of abnormal 
tilting and a consequent spilling over of a con 
siderable amount of the fuel from the sump into 
the adjoining portion of the bowl. 

It may be explained that the apparatus, when 
used as an engine heater on motor vehicles, as 
above set forth, is desirably supplied with fuel 
from the same source as the engine. Wher, un 
der these conditions, a highly volatile liquid fuel 
is employed, the vapors generated therefrom will 
readily diffuse throughout the bowl. However, 
in the event that heavier fuel oils are used it is 
desirable to transfer some of the liquid fuel from 
the Sump to the adjacent portion of the bowl, and 
it is a further object of the invention to provide 
means for this purpose, desirably in the nature 
of a wick siphon. 
A Still further object of the invention is to in 

crease vaporization of the fuel by providing 
means additional to the usual metal burner parts 
for conducting heat to and diffusing it through 

O 

s 

20 tion. 

2 
the fuel in the bottom of the bowl, parts of my 
improved construction serving this purpose. 
Other objects will appear as I proceed to de 

scribe the present preferred embodiment of the 
invention by reference to the accompanying 
drawings wherein Fig. 1 is a central vertical sec 
tion through the lower portion of a heating ap 
paratus, similar to that disclosed in the above 
identified application, incorporating my present 
improvements; Fig. 2 is a horizontal section 
through the burner bowl on the line 2-2 of Fig. 
1; Figs. 3 and 4 are sectional details on the 
lines 3-3 of Fig. 2, and 4-4 of Fig. 3, respec 
tively; Fig. 5 is a diagrammatic view including 
the liquid fuel supply and the burner bowl and 
showing the same as though the apparatus were 
tilted perceptibly in a direction away from the 
fuel Supply means, and Fig. 6 is a diagrammatic 
representation of a modification of the inven 

The burner bowl, designated generally by the 
reference numeral , is located within a casing 2 
in Spaced relation to the walls thereof. The cas 
ing is separated into a combustion chamber 3 

2s and an air compartment 4 by a transverse parti 
tion 5 having a central opening 6 that is sur 
rounded by a depending flange 7. 
By means of a suitable. number of tie-and 

Spacer elements 0, the bowl f is suspended and 
30 properly Spaced from the partition 5. The re 

35 

duced upper and lower ends of said elements pro 
ject through openings in the partition 5 and the 
top wall i? of the burner bowl and are suitably 
connected to said parts, as by welding. Said top 
wall has a central opening 2 in axial align 
ment with and somewhat larger than the previ 
ously mentioned opening 6 and is surrounded by 
a depending flange'3. An annular slot 5 is thus 
provided between the flanges 7 and 13 through 

40 which secondary air is admitted to the burner 
bowl from the aforesaid air compartment 4. 
According to the embodiment shown, which, as 

above stated, is taken from the previously men 
tioned application, a liquid circulating unit, des 

45 ignated generally by the reference numeral 6, is 
situated in the combustion chamber 3, and any 
condensate dripping therefrom is prevented from 
reaching the interior of the burner bowl by a 
ring-like condensate arrester 7 that is mounted 

50 on the partition 5 about the opening 6. 
The peripheral wall of the burner bowl is 

provided with three circumferential series of air 
admitting openings, those of the upper series be 
ing designated 20, and those of the intermediate 

5 and lower series. 21 and 22, respectively. The 



3 
peripheral wall of the bowl merges at its lower 
end into an inwardly curved bottom wall 23 
which, in turn, joins a reentrant frusto conical 
wall 24. A lighting tube 25 has its upper end fit 
ted within a central opening of the frusto conical 
wall 24 and is shown as extending slightly above 
said wall, the parts being secured together, as by 
welding. The tube 25 extends some distance be 
low the bottom plane of the bowl and is surround 
ed in about said plane by a plate 26 that is fas-. 
tened, by welding or otherwise, to the bottom 
wall of the bowl. The lower end of the lighting 
tube 25 is provided with an outwardly extending, 
flange 28, and a closure 29 is sustained in oper 
ative relation to the lower end of the lighting 
tube by a member 30, shown in the form of a 
channel, that is hingedly connected to the burn 
er bowl structure and releasably supported in a 
horizontal position below the lighting tube as set 
out in detail in the before mentioned application. 
A loose connection between the closure 29 and the 
member 30 is provided by a pin 3 which has its 
upper end riveted or otherwise secured to the clo 
sure and passes freely through an opening in the 
web of the member 30, beyond which it is provid 
ed with a head 32. A helical spring 33 surrounds 
the pin 3 f and is compressed between the web of 
the member 30 and the closure 29 for urging the 
closure in a direction to engage the flange 28 of 
the lighting tube 25. By means of an adjustable 
shim 35 that is pivotally attached to the closure, 
the latter may be spaced different distances from 
the flange 28, thereby to admit air in varible con 
trolled quantity through the lighting tube to the 
interior of the burner, should conditions require. 
To prevent chilling, of the lower portion of the 

burner bowl by cold air entering the open bottom 
of the compartment 4, such as would unduly re 
tard vaporization of the fuel in the bottom por 
tion of the bowl, a shell 38 is applied to the lower 
end of the bowl and is sustained in spaced rela 
tion thereto by a suitable number of L-shaped 
brackets 39 that are carried by and extend in 
wardly from the casing 2. ' 
A sump 40 is set of within the annular trough 

like bottom of the bowl by dams 42 and 43. Each 
dam consists of a plate fitted radially within the 
bottom of the bowl and having its upper edge in 
about the plane, of the upper end of the light 
ing tube 25. Aflange 44 of each dam 12 and 43 
is secured, as by spot welding, to the peripheral 
wall of the bowl, while the edge portion of the 
dam, downwardly and inwardly beyond the flange, 
is sealed to the bottom wall 23 and the frusto 
conical wall 24 by suitable means, such as silver 
solder. Extending through vertically aligned open 
ings in the bottom wall 23, plate 26 and shell 
38, opposite the sump 40, is an overflow pipe 46, 
the same being suitably sealed within the open 
ing of the bottom wall of the bowl. The top of 
the pipe is in approximately the plane of the 
upper edges of the dans 42 and 43, while its 
lower end is well below the bottom of the bowl. 
To prevent air entering the bowl through the 
overflow pipe in sufficient amount to adversely 
affect operation of the burner, a baffle 47 is sup 
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mentioned connection 50 communicates. 

4. 
the structure shown including a fuel inlet fitting 
56 that is mounted on the top wall 5 of the float 
chamber and the feed orifice 58 of which is con- . 
trolled by a needle point valve 59. A float 60 is 
carried by an arm 6 that is pivotally supported 
at 62 from a convenient part of the float chamber. 
A helical spring 63 is interposed between the float 
arm 6 and the valve 59. Through the interven 
tion of this spring the valve is seated when the 
float is lifted by an accumulation of fuel within 
the chamber 52 to the elevation shown in the 
drawings. Communicatively connected to the fit 
ting 56 is a fuel supply pipe 65, shown as equipped 
with a valve 66. 

Returning to the fuel feed chamber 5, a parti 
tion 70 extends from side to side of the same and 
rises from the bottom thereof to an elevation con 
siderably above the liquid level maintained in 
the float chamber and divides the fuel feed cham 
ber into a receiving compartment 7, to which 
fuel flows through the aforesaid port 54, and a 
delivery compartment 72 wherewith the previously 

Sup 
ported by a carrier 75 astride the partition TO is 
an inverted U-shaped wick 76 which, by capillary 
and siphonic action, transfers fuel from the re 
ceiving compartment 7 to the delivery compart 
ment 72. Incorporated in and extending later- . 
ally from the upper end of the carrier 75 is an 
arm 7 that is swiveled to the top end of a wick 
adjusting screw 78 that carries a nut assembly 
79 with respect to which the screw may be fed up 
or down by turning the screw in one direction 
or the other, the screw having a head 80 for such 
purpose. A spring 82 surrounds the screw 78 and 
is interposed between the head 80 and an abut 
ment provided by a bushing that surrounds the 
screw adjacent the bottom of the chamber 5. 
The spring 82 serves to depress the screw so as 
to lower the wick a distance permitted by the 
engagement of the nut assembly T9 with the top 
of a sleeve 83 that surrounds said screw and rises 
from the bottom of the chamber 5 to an eleva 
tion a suitable distance above the possible max 
imum fuel level in the delivery compartment 72. 
The nut assembly 79 has a lateral extension that 
cooperates with a guide 85 on the side of the 
chamber 5 in such manner as to prevent the nut 
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ported in slightly spaced relation to the top of 
the pipe. 

Liquid fuel is supplied to the bowl through a 
tubular Connection 50 from a fuel feed cham 

i ber 5 which, in turn, is supplied from a float 
chamber. 52 that is connected with the former 
chamber by an element 53 having a fuel port 
54 and a vent port 55. The float chamber with 
its appurtenances may be of any approved type, 

70 

75 

assembly from turning. It is apparent from the 
construction just described that the wick 76 may 
be adjusted vertically of the partition 70 by turn 
ing the screw 78 so as to feed the screw up or 
down through the nut assembly. This adjust 
ment is for the purpose of changing the rate of . 
fuel feed from the receiving compartment 7 to 
the delivery compartment 72, and the rate of feed 
is indicated by indicia on a cylinder 86, that is 
suitably fastened to the head 80 of the screw, and 
which indicia may be read in conjunction with 
the lower edge of a skirt 87 on the bottom of the 
chamber 5 as an index. With the wick ad 
justed to obtain the desired rate, of feed, the 
fuel will flow by gravity from the delivery com 
partment T2 through the connection 50 to the 
sump 40. While, for the present purpose, it is 
assumed that the burner is in operation and that 
the fuel is being consumed at the rate at which 
it is being fed, it may be explained that, if the 
burner were not in operation, the fuel would ac 
cumulate within the delivery compartment 72 and 
the sump to the same level as that prevailing in 
the receiving compartment 7 and float cham 
ber 52. 
When the lighter and more volatile hydro 

carbons are employed as fuel, such, for example, 
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as the grades of gasoline used in the engines 
of vehicles of the class hereinbefore mentioned, 
the vapors generated from the liquid fuel in the 
sump 40 readily diffuse throughout the lower 
portion of the bowl. However, when the heavier 
fuel oils are used it is desirable to provide means 
for transferring a part of the liquid fuel from 
the sump to the adjacent bottom part of the bowl. 
Such means may consist of an inverted U- . 
shaped wick 90, shown as engaged over one of 
the dams-dam 43 in the present arrangement 
and which is fastened thereto by a clip 9. The 
wick is desirably of such length that its ends 
may rest on or near the bottom wall of the bowl 
on opposite sides of the dam. By this, means, 
when the burner is either level, or is tilted within. 
practical limits, liquid fuel will be transferred by 
capillary and siphonic action from the Sump 40 
to the adjoining bottom portion of the bowl, and . 
when the bowl is tilted as aforesaid, the liquid 
fuel, by reason of the fact that it is divided into 
two bodies, will not accumulate in either the 
sump or the adjoining part of the bowl in suff 
cient amount to overflow. In the case of ab 
normal tilting, however, the excess fuel will 
escape through the overflow pipe 46. - 
To light the burner, the closure 29 is dropped 

and a lighted torch or the like is projected up 
wardly through the lighting tube 25 and held in 
igniting relation to the fuel in the sump 40. Upon 
withdrawal of the torch, the closure 29 is re 
turned to its former position, and, as combustion 
progresses, the burner parts...become heated. As 
a consequence, vapors are generated from the 
fuel in the Sump, this action being enhanced by 
the presence of the dams 42 and 43 which in 
crease the heat conducting capacity of the burner 
parts. The vapors thus generated will mix with 
primary air entering through the openings 20, 2. 
and 22, thereby to produce a combustible mixture 
which, upon reaching the upper portion of the 
bowl will commingle with secondary air entering 
through the slot 5. The resultant highly com 
bustible mixture will burn vigorously in the 
region of the upper portion of the bowl and in 
the combustion chamber 3. When the wick 6 is 
adjusted to feed the fuel at a relatively high rate, 
so that a large volume of combustible vapors 
is produced, secondary air in Sufficient amount to 
support combustion under these conditions may 
be admitted through the lighting tube 25 by ad 
justing the shin 35 to space the closure 29 more 
or less from the flange 28. A small amount of 
air will also enter the bowl through the overflow 
pipe 46, and will be deflected toward the center 
of the bowl by the baffle 47. 
Throughout the above discussion it has been 

assumed that the apparatus, if tilted at all, is 
tilted generally toward the side opposite the fuel 
Supply. If, on the other hand, the apparatus is 
tilted toward the other side, i.e. the side on which 
the fuel supply is located, the burner will be 
robbed of fuel and will burn with a low fire, or 
not at all, depending upon the angle to which 
it is tilted. 
When the apparatus is approximately level and 

is in Operation, a small amount of fuel will be 
present in the sump 40, the amount being de 
pendent upon two factors, namely, the rate of 
fuel feed and the rate of combustion. It will be 
obvious from a consideration of the foregoing 
that if the apparatus be tilted within practical 
limits in the general direction opposite the fuel 
Supply there will be no pronounced increase in 
the amount of fuel in the sump nor danger of the 
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6 
fuel overflowing either or both of the dams 42 

... and 43. The vapors generated from the body of 
fuel in the sump, whether the apparatus be level 
or tilted, will diffuse throughout the interior of 
the bowl and, mixing with the primary and sec 
Ondary air, burn in normal fashion. In case 
the apparatus is tilted, in the direction afore 
Said to such a degree that the liquid fuel overflows 
from the sump 40 into the adjoining bottom por 
tion of the bowl, the excess fuel will be carried 
off through the overflow pipe 46 and thus be pre 
vented from attaining the elevation of and from 
Spilling through the openings 22 on the low side 
of the bowl. Even under these undesirable ex 
treme conditions the apparatus may continue to 
function, the liquid fuel that escapes through 
the Overflow pipe being carried beyond the danger 
point of ignition from the combustion occurring 
inside the bowl and in the combustion chamber. 
The purpose of the diagram of Fig. 5 is to in 

dicate what happens when the apparatus is tilted 
perceptibly in a direction away from the liquid 
fuel Supply means, the angle of tilt being in 
dicated by the relationship of the dot-and-dash 
vertical line a. and the inclined dotted line b. 
When the apparatus is in operation and the fuel 
is being consumed, the liquid level in the delivery 
compartment 72 of the fuel feed chamber 5, and 
likewise in the sump 40, is some distance below 
the liquid level in the receiving compartment 7 
and in the float chamber 52, the rate of con 
sumption of the fuel and the rate of fuel transfer 
over the partition 70 by the wick 76 being the 
factors responsible for this condition. In this 
connection it will be noted that, in the illustra 
tion, the wick 76 is in its lowest position and con 
sequently functions to transfer the fuel at the 
highest rate. Elevation of the wick would create 
a greater difference between the levels of the 
fuel in the two compartments of the fuel feed 
chamber. The dot-and-dash line c in Fig. 5 
represents a projection of the liquid level in the 
sump and, as will be noted, it is well above the row 
of air admitting openings 22 and considerably 
higher than the top of the overflow pipe 46. 
Consequently, under these conditions, if it were 
not for my improvements, the burner would over 
flow through said openings. As it is, the burner 
will function normally when tilted within prac 
tical limits, the volume of combustion depending 
upon the extent and direction of tilt. The vapors 
that are generated from the fuel in the sump will 
diffuse throughout the interior of the bowl and 
combustion will proceed in the manner already 
described. The presence of the overflow pipe 46 
insures against a dangerous condition in case of 
extreme tilting, the pipe carrying the fuel beyond 
where it would be liable to be ignited from the 
burner. It is understood, however, that, even 
with this safeguard, such a condition should, 
be rectified immediately upon its being dis 
covered. The modification diagrammatically illustrated 
in Fig. 6 includes a cup-like sump 92 that is lo 
cated substantially centrally within the burner 
bowl 93 and communicates, through a conduit 94 
with the liquid fuel supply means which may be 
identical with that hereinbefore described. In 
this construction, the overflow level of the sump 
92 may be above the plane of the lowest of the 
air admitting openings in the peripheral wall of 
the bowl 93. The bowl, on the side opposite the 
fuel supply means is provided with an overflow 
pipe 95, the Overflow level of which is somewhat 
below the plane of the lowest of the air admit 



ting openings. In this form of the invention, the 
fuel in the sump may be lighted from above, as 
by a torch or other igniting means inserted 
through an opening or door in the wall of the 
combustion chamber, as will be readily under 
stood. 

Having, thus described my invention, what I 
claim is: 

1. In liquid fuel burning apparatus, a burner 
of the pot type. Comprising a bowl so constructed 
that its lower portion forms an annular trough, 
the peripheral wall of the bowl being provided 
above said trough with air admitting means, 
dams disposed across the trough adjacent one 
side of the bowl and in spaced relation to each 
other thereby to provide a sump, liquid fuel sup 
ply means in fixed relation to the bowl and lo 
cated adjacent the side thereof aforesaid, com 
municative connections between said supply 
means and the burner for conveying fuel to the 
bowl exclusively through the sump, means main 
taining a substantially constant quantity of liq 
uid fuel in said supply means, the surface of said 
fuel being in a plane considerably below the top 
of the dams when the apparatus is level, and a U 
shaped wick engaged over and suitably attached 
to one of the dams with its ends adjacent the 
bottom of the bowl. 

2. In liquid fuel burning apparatus of a kind 
subjected to tilting in the course of its intended 
use, a burner bowl having air admitting means 
spaced above the bottom thereof and constructed 
to provide a relatively deep sump within the bowl 
contiguous to, and of lesser area than, the bot 
tom of the bowl, the top of the sump being below 

unobstructed communication with the interior of 
the bowl; liquid fuel supply means in fixed rela 
tion to the bowl and located adjacent One side 
thereof, the aforesaid sump, being spaced a sub 
stantial distance inwardly from the opposite side 
of the bowl, communicative connections between 
said supply means and the apparatus for con 
veying fuel to the bowl exclusively through said 
sump, means maintaining a substantially con 
stant quantity of liquid fuel in said Supply means, 
the surface of said fuel being in a plane consid 
erably below the top of the sump when the ap 
paratus is level whereby the apparatus. may be 
tilted perceptibly toward the side opposite the 
fuel supply means without the sump overflowing 
into the adjacent bottom portion of the bowl, 
and overflow means for said adjacent bottom por 
tion contiguous to the side of the apparatus re 
mote from the fuel supply means for carrying off 
excess fuel in the case of extreme tilting of the 
apparatus, the overflow level of the last men 
tioned means being such as will define a possible 
maximum liquid level in said bottom portion 
below the aforesaid air admitting means. 
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liquid-fuel supply means in fixed relation to the 
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40 

45 

50 

55 

60 3. In liquid fuel burning apparatus of the kind 
subjected to tilting in the course of its intended 
use, a burner bowl constructed to provide a rela 
tively deep sump within the bowl contiguous to, 
and of lesser area than, the bottom of the bowl, 
the top of said sump being below the top of the 
bowl and being wide open and in unobstructed 
communication with the interior, of the bowl; 

65 

bowl and located adjacent one side thereof, the 
aforesaid sump being spaced a substantial dis 
tance inwardly from the opposite side of the bowl, 
communicative connections between said supply 
means and the apparatus for conveying fuel to 
the bowl exclusively through the sump, means 
maintaining a substantially constant quantity of 
liquid fuel in said supply means, the surface of 
said fuel being in a plane considerably below 
the top of the sump when the apparatus is level, 
and means having a small conductive capacity 
for transferring fuel in limited quantity from 
the sump to the adjacent bottom portion of the 
bOWl. 

4. In liquid fuel burning apparatus of a kind 
subjected to tilting in the course of its intended 
use, a burner bowl provided with air admitting 
means spaced a substantial distance above the 
bottom of the bowl, means comprising a dam Set 
ting off a sump within the bowl, the top of which 
is below the top of the bowl, liquid fuel supply 
means in fixed relation to the bowl and located 
adjacent one side thereof, said sump being spaced 
a substantial distance inwardly from the opposite 
Side of the bowl, communicative connections be 
tween said supply means and the apparatus for 
conveying fuel to the bowl exclusively through 
the sump, means maintaining a substantially 
constant quantity of liquid fuel in said supply 
means, the surface of said fuel being in a plane 
considerably below the top of the aforesaid dam 
when the apparatus is level whereby the appa 
ratus may be tilted toward the side opposite the 
fuel supply means without the fuel overflowing 
into the adjacent bottom portion of the bowl, 
an overflow pipe extending through the bottom 
of the bowl contiguous to the side of the appa 
ratus remote from the fuel supply means and the 
Överflow level of which is below the bottom plane 
of the aforesaid air admitting means, said over 
flow pipe serving normally to admit air to the 
bowl, and a baffle in closely spaced relation to 
the top of the overflow pipe. 

MARC RESEK. 
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