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UNITED STATES PATENT OFFICE 

LIQUID FUEL BURNER OF THE RETORT 
CLASS 

Marc Resek, Cleveland Heights, and Harold 
Kiefer, Cleveland, Ohio, assignors to Perfection 
Stove Company, Cleveland, Ohio, a corporation 
of Ohio 

Application December 16, 1944, Serial No. 568.426 
(C. 58-36) 16 Claims. 

This invention relates, generally, to liquid fuel 
burning apparatus, and more particularly, in one 
of its phases, to a liquid fuel burner of the retort 
class. 
The invention was conceived and developed in 

eonnection: with an engine heater characterized 
by a circulating element adapted to be placed in 
circuit with the cooling system of an internai 
combustion engine. Accordingly, the invention is 
Histrated as embodied in such an apparatus, 
although it will be understood that the invention 
is of , more general application. Examples of 
engine heaters of the kind referred to will be 
found in the 'copending applications of Marc 
Resek:Serial No. 479,038, filed March 13, 1943, 
row Patent No. 2,393,411, dated January 22, 1946, 
and Marc Resek: et al. Serial No. 514,468, filed 
December 16, 1943, and matured as Patent No. 
2;38,823, issued. March 30, 1948. 
Among the objects of the present invention is 

the provision of liquid fuel burning apparatus 
that inhay be very conveniently placed in con 
dition for a operation and ignited from a remote 
footation, as from the driver's compartment of a 
whiclesin, which the heater is installed, and that 
may likewise be shut down with equal facility 

... and placed in inactive and protected, condition 
in:which it remains: until the next operation. 
Another object is to provide, in apparatus of 

the above: described character, means by which 
the coil supply, to the burner is automatically shut 
of when the apparatus is placed in inactive con 
dition, and by which a continual Supply of fuel 
to:the main burner is initiated-and- a measured 
quantity of liquid fuel is automatically delivered 
to the preheating burner of the retort, when the 
apparatus is placed in condition for Operation. 

nother object of the invention is to provide 
a lighly efficient liquid fuel burner of the retort 
glass that...is thoroughly reliable, and requires the 
minimum of attention, the same, in its preferred 
form, including an electrical igniter located in 
side "the apparatus. in operative relation to the 
preliesting burner to the end that the apparatus 
haaybe set in operation without having to gain 
access to its interior. 
'Gither objects and advantages will appear as 

we proceed to describe the invention by reference 
to the aecompanying drawings wherein Fig. 1 is 
an elevational view of liquid fuel burning appa 
ratus embodying the invention, this view showing 
the apparatus in its shut-down or inactive con 
tition; Fig.2 is an enlarged Sectional side eleva 
tion of the apparatus, showing it conditioned for 
use; "Fig. 3 is a detail of one of the tie bolts by 
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Which the combustion chamber, housing, and 
bottom casing member of the burner...are clamped 
together; Fig. 4 is - a plan view of the liquid fuel 
feeding and control chamber with the cover 
removed; Fig. 5 is an enlarged sectional detail of 
the reservoir cover and its clamping lever, and 
Fig. 6 is a similar detail, taken on the line 6-6 
of Fig. 2. 
The burner incorporated in the apparatus is 

of the bowl type, as will appear from Fig. 2. The 
burner bowl is designated and has an annular 
top Wall 2 fianged downwardly about its central 
opening 3. The bottom 4 of the bowl is dished 
and formed with a central cylindrical reentrant 
portion 5 that is open at the top. A wick G sur 
rounds the portion 5. The peripheral Wall of the 
bowl is provided with air admitting openings 8, 
the lowest of which are well above the maximum 
liquid level in the bowl; and in this connection 
it may be Well to explain that liquid fuel is pres 
ent in the bowl only when the burner is being 
primed for starting, as will more fully appear 
hereinafter. 
The burner bowl is supported centrally within 

a cylindrical housing it, as by brackets 2, and 
fitting within the upper portion of said housing, 
in Spaced relation to the top wall of the burner 
bowl, and with its flanged edge welded or other 
Wise Secured to the housing, is an annular par 
tition 5 that is flanged downwardly about its 
central opening 6. Said opening is somewhat 
Smaller than, and is concentric with, the opening 
3 of the top wall of the burner bowl. An up 
Wardly curled ring-like condensate arrester f7 is 
applied to the partition 5 about said opening 
6. An air supply conduit 8 opens into the 
housing Wellbelow the partition 5, but prefer 
ably above the plane of the bottom 4 of the bowl. 
Surmounting the housing, O, with its bottom 

edge sealed within the top of the housing, is a 
cylindrical combustion chamber 20 having a top 
Wall. 2 provided with a central flue connection 
22. A fille 23 is shown in Eig. 1 as rising there 
from. 

According to the present embodiment, a liquid 
circulating element or coil 25 is situated within 
the combustion chamber 20 and is communi 
Catively connected at top and bottom to annular 
headers 26 and 27, respectively, each header in 
cluding diametrically opposed fittings. 28 and 29. 
The headers are shown as attached to the periph 
eral wall of the combustion chamber at one side 
by screw plugs. 30, while an inlet pipe 3 com 
municates with the lower header through the 
fitting 28 thereof, and an outlet pipe 32 com 
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municates with the upper header 26 through its 
corresponding fitting 28. It is through the pipes 
3 and 32 that the liquid circulating element or 
coil is adapted to be placed in circuit with the 
cooling System of an internal combustion engine 
(not shown). 
As illustrated more or less diagrammatically 

in Fig. 1, a centrifugal biower 35, driven by an 
electric motor 36, supplies air to the burner 
through the previously mentioned conduit 8. 
Closing the bottom of the housing 9, with its 
top sealed thereto is a dished casing member 40, 
having a relatively Small central drain opening 
4. Said opening is surrounded by a fianged 
collar 42, welded or otherwise secured to the bot 
tom of said casing member. The combustion 
chamber 20, the housing 0, and the casing men 
ber 40 may be secured together by any suitable 
means, as by the expedient of two or more tie 
bolts, one of such being shown at 43, in Fig. 3. 
The bolt extends through lugs 44 and 45, on the 
combustion chamber and on the bottom casing 
member, respectively, so that when the bolts are 
tightened these two parts are drawn firmly 
against the top and bottom of the housing. 

Rigidly Secured to and rising from the bottom 
casing member 40 are postS 50 along which are 
guided apertured lugs 5 of a support 52 for an 
electrical igniter 53 that rises through the re 
entrant portion 5 of the bottom of the burner 
bowl and is disposed with its igniter wire or coil 
54 in igniting relation to the top of the wick 6. 
It is deemed unnecessary to illustrate the igniter 
in detail, since the details constitute no part of 
the present invention, although we may explain : 
briefly that it comprises two posts of conductive 
material that are insulated from each other and 
by the upper ends of which the igniter coil 54 is 
supported and to which its opposite ends are elec 
trically connected. Such an igniter, in precisely 
the same environment, is disclosed in the above 
mentioned application Serial No. 514,468. 
Located centrally within the combustion cham 

ber 29, with its rounded lower end in rather close 
ly spaced relation to the opening 6 of the par 
tition 5, is a retort 6, shown as having, adjacent 
the bottom thereof a lateral and downwardly in 
clined extension 6 f. A vapor delivery tube 62, 
having its upper end spaced only a short dis 
tance below the closed top of the retort 69, ex 
tends downwardly through a central, flanged 
opening in the bottom of the retort, and termi 
nates at its lower end within the burner bowl, 
desirably centrally thereof and about half way 
between the top and bottom of the bowl. 

Suitably supported adjacent the burner struc 
ture above described, and at a rather definite ele 
vation with respect thereto, is a box-like contain 
er or chamber 65, to the top edge of which is 
sealed a cover 66. The cover is shown as con 
structed to provide a downwardly opening chan 
nel about the edge thereof, and said channel 
contains a packing gasket 6 that bears against 
the top of the peripheral wall of the chamber; 
and the cover is drawn down firmly upon the 
chamber by screws 68 that are threaded into ears 
69 on the interior of the chamber, 

Liquid fuel is supplied to the container or 
chamber 65 from a reservoir 70 having a filling 
opening it. Said opening is surrounded by a 
flange 2 against which a cover 73, provided with 
a gasket for engagement with said flange, is 
adapted to be held tightly by a spring 5 when a 
lever 76, to which the cover 13 is loosely connect 
ed, is depressed and held down by the engage 
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4 
ment of a hook 77 with a pin T8. The pin 78 is 
Supported by ears 79 that are carried by the res 
elvoir . The end of the lever 76 remote from 
the hook 77 is pivoted on a pin 89 that is Sup 
ported by ears 8 that rise from the reservoir. A 
lost motion connection between the cover 73 and 
lever 76 is made by means of a U-shaped element 
83 (see Fig. 5) that is secured in a manner pres 
ently to be described to the cover 3 and the side 
branches of which element extend up along the 
opposite sides of a channel member that con 
stitutes the lever S. Said side branches of the 
element 83 are slotted to receive the ends of a pin 
84 that extends through the lever and between 
which and the base of the U-shaped element 83 
the previously mentioned spring 75 is compressed. 
The element 33 is secured to the cover 73 by a 
bolt-like member 36 to which a nut 8 is applied. 
Pivoted to the lower end of the member 86 is a 
rod 88 that is guided through an aperture in the 
bottom of a cup-like Screen 89 that is attached to 
the top wall of the reservoir 70 about the filling 
opening 7 thereof. 
The bottom of the reservoir 70 has an opening 

9 in axial alignment with the aforesaid filling 
opening 7, and secured to the bottom of the 
reservoir about the opening 90 is a plate 9. On the 
under side of which is an annular valve Seat 92. 
A gasket 93 is compressed between the plate 9. 
and the bottom of the reservoir, and within the 
radius of the valve seat 92, the plate 9 is pro 
vided with a series of ports 94 that communicate 
With the interior of the reservoir through the 
opening 90. Reciprocable within a central aper 
ture of the plate 9 is the stem 95 of a disk-like 
valve 96 which has a gasket 97 applied to its up 
per side that is arranged to engage the annular 
valve seat 92 when the Valve disk 96 is elevated 
by a spring 98 that is compressed between the 
valve disk and the bottom of a cup-like recep 
tacle 99 whose flanged top engages the peripheral 
portion of the plate 9 ? and is secured with said 
plate to the bottom of the reservoir by screws OO. 
The valve stem 95 has, at its upper end, a wide 
flat, head 0 for engagement by the previously 
mentioned rod 88. . . . . 

In the drawing, the hook 7 by which the lever 
T6 is normally held down is shown as released 
from the pin 78, thus permitting the spring 98 
to seat the valve disk 96 and thus close the ports 
94. The lever 76 may now be swung upwardly 
to further elevate the cover 73 and permit the 
reservoir to be filled with liquid fuel. After the 
reservoir has been filled the lever 76 is depressed 
so as to force the cover 3 against the flange. T2 
under the tension of the spring 75 and the hook 
77 is engaged beneath the pin 78. The depres 
Sion of the cover, and consequently the rod 88, un 
seats the valve 96 and opens communication 
through the ports 94 between the reservoir an 
the receptacle 99. ... 
A pipe 05, connected to the bottom of the re. 

ceptacle 99, extends downwardly and laterally be 
neath the chamber 65 where it has connection 
with the lower end of a valve casing 6 (Fig. 2) 
that is threaded into a boss 07 on the bottom 
of the chamber, the joint being rendered leak 
proof by a gasket f O8. he central cylindrical 
chamber 109 of the valve casing fo6 communi 
cates with the interior of the chamber through a 
lateral port f, and with the previously men 
tioned pipe 5 through a port fill, the latter be 
ing surrounded at its upper end by a valve seat 
wherewith a needle valve 2 engages when the 
latter is depressed against the tension of a spring 



sees 

i: said spring styrrounds theistern of the valve 
and bears at its Tower end against the top of the 
valveleasing arid at its upper end against a collar 
fe: on the stem of the valve. At its upper end 
said stein is pivoted to: a lever 5 that is full 

ion a pin f {6, shown in Fig. 4 as 'supported 
by a bracket fift that extends from one of the 
site was of the chamber 65. 

fit is evident from the foregoing that when the 
frating: opening of the reservoir T0 is closed by 
the 'eover:'T3, the reservoir is in open communis 
cation with the chamber 65. In order to maintain 
a substantially constantlictiid level in the coln 
partment of the chamber 65 to which the liquid 
fit is delivered through the pipe 05 we enaploy 
arise-called-air' lock for the reserveir 10, or, in 
other words, a barometrically controlled liquid 
feed from the reservoir to the chamber 65, the 
reehanics of which will now be described. 'Sup 
ported in inverted position within the chamber 
65 is a relatively deep cup f20 that communicates 
near its upper end with the top portion of the 
reservoir To through a pipe 2. When the liquid 
fuel rises within the chamber 65 sufficiently to 
seal the open bottom of the cup 20 it will pre 
vent the entrance of air to said cup and conse 
quently to the top of the reservoir 70 thereby to 
prevent further flow of liquid by gravity from the 
reservoir. To to ther chamber 65 until the liquid 
level in the chamber drops below the bottom of 
the cup f2O. The plane of the perimeter of the 
cup'? 20 is slightly inclined to the horizontal to 
insure instant release of the air lock when the 
liquid level drops below the high side of the cup, 
as otherwise that is, if the open end of the cup 
were horizontal, there would be a tendency for 
the liquid to cling to the cup. . . . . . . 
The interior of the container or chamber 65 

is divided by a partition 25 into a receiving com. 
partinenti A, to which the liquid fuel is delivered 
through the before-mentioned pipe 05, and a 
derivery compartment B that communicates, 
threugh a pipe 126, with the lateral extension'6t 
of the retort 60, said pipe including a trap 2 
that has the effect of increasing the head-of liquid 
adjacent; the compartment B, and this prevents 
any slight vapor pressure that may be built up 
within the retort from backing the lieuid fuel 
into said 'compartment. Supported astride the 
partition 25 by a wick carrier 28, is a U-shaped 
wick 29 of suitable absorbent material. To a 
lateral extension 30 of the wick carrier 28 is 
swiveled the top end of a wick adjusting stem 
is that descends through a tube f34 rising from 
the botton of the chamber 65, a suitable distance 
above the maximum liquid-level in the compart 
rent A. The stem 3 is threaded through a nut 
35 having a lateral bifurcated extension 36 

(Fig. 6) that cooperates with a guide rail. 37. 
This guide rail is supported by a cylindrical wall 
38 that rises from theibottom of the chamber 
a considerable distance above the maximum liq 
uid level in the compartment A, and the pur 
pose of which will presently appear. The stem 
S is rotatable. and reciprocable in a flanged 

guidelibearing 40 whose upper end fits within 
the bottom of the tube 134, and fastened to the 
lower end of the stem is a head 4, shown as 
having graduations (42 thereon. A spring f43 
surrounds the stern and is compressed between 
the head F4 and the flange of the guide bearing 

. . . Presspring, 23 holds “the stem down with 
the aut: 35 engaging the tube. 34. By turning 
the stern by means of the head f4 it may be 
dusted vertically with respect to the nut 35 
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thereby to raise or lower the wick, through the 
medium of the wick carrier (28. The elevation 
of the wick may be ascertained by reading the 
graduations 442, with respect to the lower edge of 
a cylindrical housing 45 that depends from the 
bottom of the chamber 65 in substantially con 
centric relation to the head 14.f. By lifting the 
stern 31 by means- of the head 4 against the 
action-of-the-spring 43, the wickinay be bodily 
raised sufficiently to arrest the oil feed, as will 
be more fully explained hereinafter. During re 
ciprocation of the wick adjusting 'stem 3 the 
bifurcated extension 36 of the nut 35 traverses 
the guide rail 3. . 
The end of the previously mentioned lever 35 

remote from that to which the stem of the needle 
waive ff2 is pivoted, overhangs "a yielding abut 
ment 48 that is supported by the extension f33 
of the wick carrier f28, shown in the form of a 
leaf spring; and when the wick is lifted bodily 
in the manner previously described for the pur 
pose of shutting off the oil feed, the abutment 48 
engages and lifts the overhanging end of the 
lever 5, depressing its opposite end to seat the 
valve ff2 so as to positively shut off flow of 
liquid fuel from the reservoir 70 to the cham 
ber 55. 
Located within and spaced from the cylindrical 

wall 38 is a similarly shaped displacer chamber 
153 which is notched at its upper edge to provide 
an overflow lip f5f. An annular trough C that 
is thus provided between the chamber 50 and the 
wall 38 communicates through a pipe 53 with 
the Ottom of the burnerbowl . Constant coin 
munication is established between the compart 
ment"A and the interior of the displacer chairiber 
I5 through a tube 54 of relatively small diam 
eter. A displacer 55, in the form of a cylindri 
cal body that is only slightly less in diameter than 
the displacer chamber, is attached at its upper 
end to the extension 30 of the wick carrier 28. 
Consequently, when the wick carrier is lifted by 
means of the stem 3 to elevate the wick, and, 
at the same time, to close the needle valve 2, 

is as just described, it will also lift the displacer 
55 and allow liquid corresponding in volume to 
the formerly submerged end of the displace to 
flow from the compartment A through the tube 
54 into the displacer chamber attaining therein 
the level prevailing in said compartment. 
The chamber 65 is vented above the maximum 

liquid level through a vent tube 55 that opens 
through and rises from the botton Wall of the 
chamber, and excess liquid fuel inadvertently 
delivered to the compartment A of the chamber 
65 escapes through an overflow pipe 5 that is 
shown as sealed within an aperture in the bot 
ton wall of the chamber and as extending a 
substantial distance below the apparatus so as 
to avoid possibility of the excess fuel being ignited 
from the burner. 
As brought out in the above identified applica 

tions, it is desirable to close the bottom of the 
apparatus against the ingress of water when the 
apparatus is shut down between operations. This 
is accomplished by what we shall term a bottom 
clamp which, when in closing position, sustains 
the wick 29 and the displacer 55 elevated and 
the needle valve if 2 closed. 
The bottom clamp includes an arm Si, desir. 

ably of channel formation, that is pivoted at one 
end on a cross pin 6 supported from the burner 
housing to by brackets 62. Loosely connected 
to the arm 60, by a pin f 63, is a closure 64, 
equipped with a gasket -65 which is arranged' to 
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Séat against the beforementioned flanged collar 
42. The closure is yieldingly held with said gasket 
compressed against the collar by a spring 66 that 
surrounds the pin 63 and is compressed between 
the web of the channel that constitutes the arm 
60 and the underside of the closure 64. For 

similar cooperation with the bottom of the hous 
ing 45 is a closure f6, fitted with a gasket 68, 
and loosely connected to the free end of the arm 
160 by a pin (69. A spring fT 0 surounds said pin 
and is compressed between the arm and cover 67. 
Side branches of a forked lever 75 depend on 

opposite sides of the chamber 65 and are jour 
naled on pins 76 that extend from the Side walls 
of the chamber. Pivotally connected to the lower 
ends of the branches of said lever 75 are links 
78 which have their opposite ends similarly con 

nected to the arm 60. A relatively heavy spring 
i80 has its upper end anchored to an ear 8 on 
the bottom of the chamber 65 and its opposite 
end attached to the arm 60, the Spring tending 
to lift the arm and hold the closures 64 and 67 
firmly against the flanged collar 42 and the hous 
ing f45, respectively, thereby to seal the bottom 
of the apparatus and, incidentally, hold the stem 
i3 elevated, along with the wick (29 and the dis 
placer 55, as previously explained. The parts 
are illustrated in this condition in Fig. 1. By 
swinging the lever 15 from the position shown 
in Fig. 1 to that illustrated in Fig. 2, and which 
may be done from a remote location by means 
consisting of or including a rod 85 that is pivot 
ally connected to the upper-end of the lever, the 
arm 60 may be swung in opposition to the Spring 
180 to the position shown in Fig. 2, wherein the 
closures 64 and 6 are lowered away from the 
parts wherewith they cooperate. When thrown 
to this position, a toggle joint constituted of the 
links 8 and the lower parts of the side branches 
of the lever 5 pass through dead center, so to 
speak, as illustrated in Fig. 2, under which condi 
tions the branches of the lever 75 engage stops 
86 on the sides of the chamber 65. 
When the bottom clamp is lowered in the man 

ner just described in order to set the apparatus 
in condition for use, the stem 3 is released and 
allowed to drop to the position shown in Fig. 2, 
such action being insured by the Spring 43. The 
descent of the stem is arrested by engagement of 
the nut i35 with the top of the tube (34. When 
the stem descends it lowers the wick sufficiently 
to start a siphoning of the liquid fuel over the 
partition 25 from compartment A to compart 
ment B, from which latter compartment the fuel 
flows through the pipe 26 to the retort 60. Si 
multaneously with the lowering of the wick, the 
displacer 35 is depressed within the chamber i50, 
causing instantaneous displacement of liquid fuel 
from said chamber over the lip 5? into the trough 
C fron which it flows by gravity through the pipe 
53 to the bottom of the burner bowl . The fuel 

flowing into the bowl will immediately saturate 
the wick. 6 and, now, by closing a circuit (not 
shown) that includes the electrical igniter 53, the 
igniting coil 54 thereof may be heated to generate 
vapors from the Wick and ignite then and, 
through them, the liquid fuel in the bottom of 
the bowl f. During initial Stage of combustion, 
primary air is admitted through the lower per 
forations 8, and Secondary air through the per 
forations thereabove and through the annular slot 
between the top 2 of the burner bowl and the 
partition 5. The products of combustion rising 
through the openings 3 and 6 into the combus 
tion chamber 20 will heat the retort 60 and vapor. 

0. 

5 

20 

25 

30 

35 

45 

50 

55 

60 

70 

Ts 

8 
ize the fuel supplied thereto through the pipe f2. 
Wapors generated within the retort will descend 
through the tube 62 and will be discharged there 
from centrally within the burner bowl f, where 
they will mix with primary air admitted, under 
the present demands, through all the perforations 
8. Secondary air will be supplied through the 
annular slot between the wall 2 and partition 5, 
and the resultant voluminous fiane will rise with 
in the combustion chamber about the retort, 
maintaining the same at a high degree of tem 
perature and at the same time heating the con 
tents of the circulating element or coil 25. About 
the same time the igniter 53 is energized, current 
is Supplied to the motor 36 which operates the 
blower 35 to supply air through the conduit 8 to 
the burner housing 0. 

It is apparent from the foregoing that the bot 
tom of the burner bowl constitutes a preheating 
means of the liquid fuel combustion type for ini 
tially heating the retort 60; and that a main 
burner is constituted of the vapor tube 62 and the 
Surrounding portion of the burner bowl. As ex 
plained earlier herein, liquid fuel is present in the 
bowl only when the burner is being primed for 
Starting. 
When it is desired to shut down the apparatus, 

the current to the motor 36 is turned off and the 
lever 75 is swung toward the left, as the parts 
are viewed in the drawings, thereby to allow the 
spring 80 to lift the arm. 60 and apply the 
closures 64 and 67 to the parts against which 
they seat, the closure 67 engaging the head 
4 of the wick stem 3 and lifting it and 
consequently the wick 29 and the displacer 55. 
By the same action, the needle valve 2 is 
moved to closed position. 

In order to render automatic the starting and 
stopping of the fan 35 when the apparatus is 
placed in condition for operation and when it 
is shut down, respectively, we provide the circuit 
shown diagrammatically in Fig. 1. It includes 
a battery 250, a Switch 25? and the motor 36 of 
the aforesaid fan. The switch 25i, as here illus 
trated, comprises an arm that tends to swing 
into engagement with a contact point under the 
influence of a Spring 252, and said arm is in the 
path of the lever 75 and is held out of engage 
ment with Said contact point when the lever is 
in the position it occupies when the apparatus 
is shut down, as shown in Fig. 1. 
Now, when the lever 75 is pulled by the rod 

85 to its other position in order to condition 
the apparatus for operation, the arm of the 
SWitch. 25 is released and swings into engage 
ment with the contact point, thereby to close 
the circuit and energize the fan motor 36, the 
current flowing from the battery 250, through 
conductor 253, motor 36, conductor 254, the 
"ground,' conductor 255, switch 25t and con 
ductor 256 to the battery. 

Having thus described our invention, what we 
claim is: 

1. In liquid fuel burning apparatus, a vapor 
izing burner including a retort and a preheating 
means of the liquid-fuel combustion type for 
preheating the retort, a liquid fuel supply in 
communication with the retort, shutoff means 
that is adapted to be shifted between a first posi 
tion in which it shuts off the supply of fuel to 
the retort and a second position wherein fiow of 
fuel to the retort is permitted, a displacement 
chamber having an overflow passage, means for 
Supplying fuel to said chamber to an elevation 
below said passage, a displacer movable up and 
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down in; said chamber, operative connections 
between: the shutoff: naeans and Said displacer 
whereby. When said means-is. moved to.first: posi 
tion; it elevates: the displacer and when moved to 
second position.-it-depresses the displacer thereby 
to displace... liquid from...said, chamber, through 
said, overflow, passage, and means for conveying 
liquid, displaced from the chamber to the pre 
heating. Jaeans. 

2. In liquid, fuel burning apparatus, a vapor 
izing burner including a retort and a preheating 
means, of the liquid-fuel combustion type for 
preheating the retort, a liquid...fuel. Supply con 
municating with, said retort, a displacer chamber 
having an overflow, passage. and communicating 
with said supply to receive fuel therefrom to an 
elevation below...said: passage, means...operable to 
cause fuel to be fed from said supply to the 
retort, and a displacer movable up and down in 
the displacer chamber and having operative con 
nection...with Said means. and depressed thereby 
when Said, means is actuated. So as, to displace 
fuel from, Said.: chamber: through Said passage, 
and means... for... conveying the displaced fuel to 
the preheating; means.. 

3. In liquid, fuel burning: apparatus, a vapor 
izing burner including a retort, a preheating 
means, of thes liquid-fuel combustion type for 
preheating:the retort, a reservoir, means, supply 
ing liquid, fuel, thereto, means maintaining, a 
Substantially constant liquid level in the reser 
yoir, means.conveying fuel from the reservoir to 
the retort of the main burner, a displacer 
chamber communicating. with the reservoir to 
receive:-fuel, therefrom by gravity, Said, chamber 3: 
having an Overflow passage above Said, liquid 
level, means... operable to. cause fuel to be fed 
from the reservoir, to the retort, and a displacer 
movable-up, and down-ins said chanaber: and hav 
ing operative-connection with the last mentioned 
means, and depressed, thereby, when. Said last 
mentioned, means, is actuated, so as to displace 
fuel, from said chamber, through said: paSSage, 
and: naeans, conveying the displaced; fuel to, the 
preheating means. 

4. In , liguid, fuel-burning, apparatus, a vapor 
izing burner including a retort, and a preheating 
Eneans of the liquid-fuel combustion, type for 
preheating. Said retort, a fuel, container, con 
duit means through which fuel is conveyed from 
Said, coastainer, to the: retort, a liquid-fuel supply 
COEnnulaicating. With the coatainer, a liquid 
level control means maintaining a substantially 
constant liquid level in the container, a flow 
control means-shiftable between a first position 
Wherein it, arrests, flow. Of, fuel from the cora 
tainer to the retort and a second position whereira 
it. establishes such flow, a displacement, chamber 
communicating with the container in Such 
manner that fuel will flow from the container to 
said chamber to the height of the aforesaid 
liquid level, but will not readily return to the 
container, said chamber. having an overflow pas 
sage. above said liquid level, a displacer mov 
able up- and down in said chamber and, opera 
tively connected to...the aforesaid flow control 
means, so: that when said flow... control, means...is 
moved to first position it will elevate the dis 
placer.a.n.d. When moved to, Second position it will 
depress.: the displacer thereby, to displace liquid 
from the chamber through said, passage, and 
conduit, means, by which, the displaced fuel is 
conveyed to the preheating, means. 

5, In, liquid, fuel buriaing apparatus, a vaporiz 
ing, burner, including. a retort, and, a. preheating 
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10 
burner means, of the liquid-fuel combustion type 
for, preheating said retort, a fuel container, con 
duit means; through which fuel is conveyed from 
Said container to the retort, a liquid fuel Supply 
communicating. With the container, a Valve for 
shutting. Off the supply of fuel to the container, 
means biasing, said Valve toward open position, 
a liquid level control means maintaining a sub 
stantially constant, liquid level in the container, 
a flow, control means: shiftable between a first 
position wherein it arrests, flow of fuel from the 
container to the retiolet. and a second position 
Wherein it establishes such flow, a displacement 
chamber communicating with the container in 
Such manner that, fuel Will flow. from, the con 
tainer to: Said... chanaber to the height, of the 
aforesaid, liquid-level but will not readily return 
to this container, Said chamber having an over 
flow passage, above. Said liquid level, a displacer 
nowable up...and down-in-Said chamber and Op 
eratively, connected to the aforesaid flow control 
means so that: when said flow. control means, is 
moved to first position it. Will: elevate, the dis 
placer and When moved...to second position it will 
de{zeSS the displacer the ely to displace liquid 
from the chamber through, said passage, coraduit 
means by which the displaced fuel is conveyed to 
the preheating means, and means, through which 
the flow control means maintains the aforesaid 
Valve closed when said flow. Control...means, is in 
first position. 

6. In liquid fuel.burning...apparatus, a vaporize 
ing burner including a retort and a combustion 
device therebelow and a casing enclosing the re 
tort, and combustion device, said ... casing having 
an opening that opens, to the atmosphere in the 
region.ofsaid combustion device and being other 
Wise closed from the bottom thereof, to an ele 
vation above-Said. device, a container for liquid 
fuel, conduit...means for conducting fuel from 
Said. Container to: the retort and to the combus 
tion device, flow control means in the container 
that is shiftable between a first position wherein 
it arrests flow of fuel to the retort and a second 
position wherein it establishes such flow, means 
actuated by said flow control means when shifted 
to first position for causing a measured amount of 
fuel to be fed from the container to the com 
bustion device for preheating the retort, the flow 
control means having an operating part outside 
the container for shifting the flow control means 
between first and second positions, the container 
including a part Surrounding said operating 
means, and, defining an opening through... which 
access is had to., said operating. means, and a 
structure including closures for the opening of 
the aforesaid casing and for the last mentioned 
opening and which is shiftable in one direction 
to remove the closures from said...openings and 
in another direction to apply said closures to the 
openings, the closure, for the second mentioned 
opening: engaging. Said operating. means when 
moved to closed position... thereby to shift. the 
flow control means to second position. 

7. In liquid fuel burning apparatus, a vaporiz 
ing burner including a retort. and a combustion 
device therebelow and a casing enclosing the re 
tort and combustion device, said casing having 
an Opening that opens to the atmosphere in the 
region of Said, combustion device and being other 
wise closed from the bottom thereof to an ele 
Vation: above, said, device, a container for liquid 
fuel, Conduit means for conducting fuel from 
said container to the retort and to... the combus 
tion device, flow control means in the container 
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that is shiftable between a high position where 
in it arrests flow of fuel to the retort and a low 
position wherein it establishes such flow, means 
actuated by said flow control means when shifted 
to low position for causing a measured amount 
of fuel to be fed from the container to the com 
bustion device for preheating the retort, the flow 
control means having an operating part out 
side the container for shifting the flow control 
means between low and high positions, the con 
tainer including a housing surrounding said op 
erating means and provided with an opening 
through which access is had to said operating 
means, and a structure including closures for the 
opening of the aforesaid casing and for the open 
ing of Said housing shiftable in one direction to 
remove the closures from said openings and in 
another direction to apply said closures to the 
openings, the closure for the opening of said 
housing engaging said operating means when 
moved to closed position thereby to shift the 
flow control means to high position. 

8. A liquid fuel burner comprising a casing, a 
Substantially horizontal partition disposed across 
said casing for separating the same into a com 
bustion chamber above the partition and an air 
chamber below said partition, the partition haw 
ing an opening, a retort located in the combus 
tion chamber, a receptacle within the air cham 
ber having a perforated peripheral Wall and the 
interior of which communicates with the conn 
bustion space through the aforesaid opening, 
the lowest of the perforations of said peripheral 
wall being spaced a substantial distance above 
the bottom of the receptacle, a vapor delivery 
tube that opens at its upper end into the retort 
above the maximum fuel level therein and at its 
lower end into said receptacle, a liquid fuel Sup 
ply, fuel conveying means leading from the Sup 
ply to the retort and to said receptacle, and con- . 
trol means incorporated in said fuel Conveying 
means and Operable to cause fuel to be conveyed 
from said liquid fuel supply to the retort con 
tinuously for prolonged periods of time and for a 
linited initial period of time only to said re 
ceptacle. 

9. A liquid fuel burner comprising a casing, a 
partition disposed horizontally across the caS 
ing and dividing it into a combustion cham 
ber above said partition and an air chamber 
below the partition, said partition having an 
opening through which said chambers communi 
cate, a bulner bowl in the air chanaber, said bowl 
having an annular top Wall spaced from Said 
partition with its opening substantially in align 
ment with the opening in the partition, the pe 
ripheral Wall of the bowl having perforations 
sufficiently above the bottom of the bowl to 
provide a liquid fuel sump below said perfora 
tions, a retort supported within the combustion 
chamber above the opening in said partition, a. 
vapor delivery tube extending from above the 
maximum liquid level in, and downwardly 
through the bottom of, the retort and terminat 
ing within said bowl, and means for Supplying 
liquid fuel to the retort and to the burner bowl. 

10. A liquid fuel burner comprising a casing, a 
partition disposed horizontally across the cas 
ing and dividing it into a combustion chamber 
above said partition and an air chamber below 
the partition, said partition having an opening 
through which said chambers communicate, a 
burner bowl in the air chamber, said bowl hav 
ing an annular top wall spaced from said par 
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ment with the opening in the partition, the 
peripheral wall of the bowl having perforations 
Sufficiently above the bottom of the bowl to pro 
wide a liquid fuel Sump below said perforations, 
a retort supported within the combustion cham 
ber above the opening in said partition, a vapor 
delivery tube extending from above the maxi 
mum liquid level in, and downwardly through 
the bottom of, the retort and terminating within 
Said bowl, means for supplying liquid fuel to the 
retOrt and to said Sump, and an electrical igniter 
Situated in the burner bowl adjacent the Sump. 

11. A liquid fuel burner comprising a casing, a 
partition disposed horizontally across the casing 
and dividing it into a combustion chamber above 
said partition and an air chamber below the 
partition, said partition having an opening 
through which said chambers communicate, a 
builrtner bowl in the chamber, said bowl hav 
ing an annular top wall spaced from said par 
tition with its opening substantially in align 
ment with the opening in the partition, the pe 
ripheral Wall of the bowl having perforations 
sufficiently above the bottom of the bowl to pro 
vide a liquid fuel sump below said perforations, 
a retort Supported within the combustion cham 
ber above the opening in the aforesaid partition, 
a Vapor delivery tube extending from above the 
maximum liquid level in, and downwardly 
through the bottom of, the retort and terminat 
ing within said bowl, the retort having a laterally 
extending sump adjacent its lower end, a liquid 
fuel Supply pipe extending inwardly through the 
adjacent wall of the casing and communicatively 
connected with said sump, and a second liquid 
fuel supply pipe extending through the casing 
wall and communicatively connected to the bot 
tom portion of the burner bowl. 

12. A liquid fuel burner comprising a casing, 
a partition disposed horizontally across the cas 
ing and dividing it into a combustion chamber 
above Said partition and an air chamber below 
the partition, said partition having an opening 
through which said chambers communicate, a 
burner bowl in the air chamber having an an 
nular top wall Spaced from said partition with 
its opening Substantially in alignment with the 
Opening in the partition, the peripheral Wall of 
the bowl having perforations sufficiently above 
the bottom of the bowl to provide a liquid fuel 
Sump below said perforations, a retort supported 
within the combustion chamber above the open 
ing in the aforesaid partition, a vapor delivery 
tube extending from above the maximum liquid 
level in, and downwardly through the bottom 
of the retort and terminating within said bowl, 
means for Supplying liquid fuel to the retort 
and to Said Sump, and means for supplying air 
to the air chamber. 

13. A liquid fuel burner comprising a casing, 
a partition disposed horizontally across the cas 
ing and dividing it into a combustion chamber 
above said partition and an air chamber below 
the partition, said partition having an opening 
through which said chambers communicate, a 
burner bowl in the air chamber having an an 
nular top wall spaced from said partition with 
its opening substantially in alignment with the 
opening in the partition, the peripheral wall of 
the bowl having perforations sufficiently above 
the bottom of the bowl to provide a liquid fuel 
Sump below said perforations, a retort supported 
within the combustion chamber above the open 
ing in the aforesaid partition, a vapor delivery 

tition with its opening substantially in align- 15 tube extending from above the maximum liquid 
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level in, and downwardly through the bottom of, 
the retort and terminating within said bowl, 
means for Supplying liquid fuel to the retort and 
to said sump, means for Supplying air to the air 
chamber, the bottom of the burner bowl being 
formed with a central reentrant portion that is 
open at the top, a wick surrounding said re 
entrant portion, 2nd an electrical igniter Sup 
ported within said reentrant portion in proX 
imity to the upper end of the wick. 

14. A liquid fuel burner comprising a casing, 
a substantially horizontal partition disposed 
across said casing for separating the same into 
a combustion chamber above the partition and 
an air chamber, below said partition, the par 
tition having an opening, a relatively slender 
vertically disposed retort located in and Substan 
tially centrally of the combustion chamber, a 
receptacle within the air chamber having a per 
forated peripheral wall and the interior of which 
communicates with the combustion Space through 
the aforesaid opening, the lowest of the perfora 
tions of said peripheral wall being spaced a Sub 
stantial distance above the bottom of the recep 
tacle, a vapor delivery tube that opens at its 
upper end into the retort above the maximum 
fuel level therein and at its lower end into Said 
receptacle, a liquid fuel Supply, fuel Conveying 
means leading from said supply to the retort 
and to said receptacle, and control means incor 
porated in said fuel conveying means and Op 
erable to cause fuel to be conveyed from Said 
liquid fuel supply to the retort continuously for 
prolonged periods of time and for a limited 
initial period of time to said receptacle only, the 
space surrounding the retort providing accom 
modations for an annular liquid circulating ele 
ment in the combustion chamber. 

15. In liquid fuel burning apparatus, a vapor 
izing burner including a retort, a leceptacle hav 
ing a top opening and so related to the retort 
that combustion of liquid fuel in the receptacle 
will preheat the retort, a liquid fuel Supply, fuel 
conveying and control means for continuously 
delivering fuel from said supply to the vaporizing 
burner during each period of operation of the 
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apparatus, and further means included in said 
fuel conveying and control means by which a 
given quantity of fuel from Said Supply is segre 
gated in said receptacle at the beginning of each 
such period, the liquid fuel supply and said con 
veying means being so related to the burner 
and to said receptacle that fuel is fed by gravity 
from the supply to the burner and l'eceptacle. 

16. The combination of elements defined in 
claim 15, combined with means providing a 
passage through which combustion air is Sup 
plied to the burner, a shutter for said passage, 
mechanism for opening and closing the shutter, 
and a shut-off device for the fuel conveying 
means including a movable part that occupies 
a given position when the shut-off device is in 
condition to prevent conveyance of fuel to the 
burner and receptacle, the aforesaid mechanism 
incorporating a member that moves in unison 
with the shutter and that is so located as to block 
movement of said part of the shut-off device from 
said given position when the mechanism is in 
shutter closing condition. 

MARC RESEK. 
HAROLD KIEFER. 
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