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57) ABSTRACT 
A fuel control system for burners such as gasoline lan 
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terns provides automatic tip cleaning and adjustable 
light output. The fuel system includes a burner, a fuel 
tank, and a fuel conduit for supplying fuel to the burner. 
A valve is interposed in the fuel conduit for opening and 
closing fuel flow. The conduit has a fuel outlet orifice, 
and a tip cleaning needle is reciprocable within the 
conduit for cleaning the orifice. The valve and the tip 
cleaning needle are controlled by a rotatable control 
shaft which extends perpendicularly to the conduit and 
which includes an eccentric pin. The eccentric pin ex 
tends above a valve block into a slot in an eccentric 
follower. The control shaft is rotatable between an off 
position in which the valve is closed and the end of the 
tip cleaning needle is positioned in the orifice, a dim 
position in which the valve is on and the tip cleaning 
needle is positioned in the orifice, and a full on position 
in which the valve is open and the tip cleaning needle is 
withdrawn from the orifice. 

12 Claims, 19 Drawing Figures 
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1. 

FUEL CONTROL SYSTEM FOR BURNERS 

BACKGROUND 

This invention relates to vaporized fuel burners such 
as gasoline lanterns and camp stoves, and, more particu 
larly, to a fuel control assembly for vaporized fuel burn 
ers which includes a single control member for operat 
ing the fuel flow valve, the orifice cleaner, and the inlet 
restricting member. 
The invention is an improvement over the fuel con 

trol assembly for lanterns and stoves which is described 
in U.S. Pat. No. 4,186,760, U.S. Pat. No. Re. 29,457, 
U.S. Pat. No. 3,876,364, and Canadian Pat. No. 973,082. 
As described in said patents, vaporized fuel burners 

such as lanterns and camp stoves generally include a 
fuel tank, a fuel conduit including a generator tube, and 
burning means which is supplied with a mixture of fuel 
from the conduit and air. The generator tube is posi 
tioned adjacent the burning means so that fuel passing 
through the generator tube is vaporized, and a valve is 
interposed in the fuel conduit to open and close the fuel 
passage therethrough. A cleaner rod is usually mounted 
within the generator tube and is movable into and out of 
the discharge orifice of the generator to clean the ori 
fice and, if desired, to regulate the flow of fuel there 
through. When the burning means is to be lighted and 
before the generator tube is heated sufficiently to vapor 
ize the fuel, a restricting rod is used to restrict the flow 
of fuel into a chamber below a fuel tube to permit air to 
flow through the chamber and become entrained with 
the fuel passing into the fuel tube. This rod is removed 
from the fuel inlet when the generator is heated suffi 
ciently to vaporize the fuel. 
The fuel control assemblies described in said patents 

utilize a single control member for actuating the shut off 
valve, the generator orifice cleaner rod, and the inlet 
restricting rod in the proper sequence. Rotation of the 
control member from an off position to a clean position 
moves the cleaner rod into the generator orifice to clean 
the orifice; rotation of the control member from the 
clean position to a light position moves the cleaner rod 
out of the generator orifice, opens the shut off valve, 
and moves the restricting portion of the inlet restricting 
rod into the fuel inlet to restrict the flow of fuel and to 
permit the burner to be lighted; and rotation of the 
control member from the light position to a run position 
moves the restricting portion of the inlet restricting rod 
out of the fuel inlet to permit fuel to flow through the 
inlet unrestricted. 
Another prior art lantern was similar to that de 

scribed in U.S. Pat. No. 4,186,760 but omitted the inlet 
restricting rod. The cleaner rod was used not only for 
cleaning the orifice but for regulating the flow of fuel 
through the orifice. 

SUMMARY OF THE INVENTION 
The invention allows the cleaner rod to be used for 

adjusting the fuel flow through the orifice by using an 
eccentric follower member for controlling the cleaner 
rod and a separate valve block for controlling the valve. 
The eccentric follower and the valve block are corre 
lated with the control shaft so that the eccentric mem 
ber does not move when the control shaft is rotated to 
its on position to open the valve. Thereafter, further 
rotation of the control shaft withdraws the cleaner rod 
from the orifice and meters the flow of fuel through the 
orifice. The eccentric follower is provided with a 
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2 
uniquely shaped slot which enables the control shaft to 
rotate to open the valve without moving the cleaner rod 
and which provides stops for the control shaft in the off 
and full on positions. 

DESCRIPTION OF THE DRAWING 

The invention will be explained in conjunction with 
an illustrative embodiment shown in the accompanying 
drawing, in which: 

FIG. 1 is an elevational sectional view, partially bro 
ken away, of a fuel control assembly formed in accor 
dance with the invention; 
FIG. 2 is an end elevational view of the control shaft 

of FIG. 1; 
FIG. 3 is an exploded view of the eccentric follower 

and valve block of FIG. 1; 
FIG. 4 is a view of the eccentric follower and valve 

block taken along the line 4-4 of FIG. 3; 
FIG. 5 is a top plan view of the eccentric follower 

taken along the line 5-5 of FIG. 3; 
FIG. 6 is a bottom plan view of the eccentric fol 

lower taken along the line 6-6 of FIG. 3; 
FIG. 7 is a top plan view of the valve block taken 

along the line 7-7 of FIG. 3; 
FIG. 8 is an enlarged fragmentary view of a portion 

of FIG. 4 showing the slot in the eccentric follower; 
FIG. 9 illustrates the position of the eccentric pin in 

the slot of the eccentric follower in the off position; 
FIG. 10 is a view similar to FIG. 9 illustrating the 

position of the eccentric pin in the on-dim position; 
FIG. 11 is a view similar to FIGS. 9 and 10 illustrat 

ing the position of the eccentric pin when the cleaning 
needle has been partially withdrawn from the orifice; 
FIG. 12 is a view similar to FIGS. 9-11 showing the 

position of the eccentric pin in the full-on position; 
FIG. 13 is a fragmentary elevational view, partially 

broken away, of the fuel control assembly in the off 
position; 
FIG. 14 is a view similar to FIG. 13 showing the fuel 

control assembly in the on-dim position; 
FIG. 15 is a view similar to FIGS. 13 and 14 showing 

the fuel control assembly in a brighter position; 
FIG. 16 is a view similar to FIGS. 13-15 showing the 

fuel control assembly in the full-on position; 
FIG. 17 is an elevational view of the control knob 

showing the various positions to which it can be ro 
tated; 
FIG. 18 is a sectional view of the fuel inlet tube; and 
FIG. 19 is a sectional view taken along the line 

19-19 of FIG. 18. 

DECRIPTION OF SPECIFIC EMBODIMENT 

Referring first to FIG. 1, the numeral 20 designates 
generally a fuel control assembly of the type described 
in U.S. Pat. No. 4,186,760 and U.S. Pat. No. Re.29,457, 
the disclosures of which are incorporated herein by 
reference. These patents may be referred to for the 
details of the assembly and for the relationship between 
the fuel control assembly and the fuel burner, for exam 
ple, in a gasoline lantern or a camp stove. 
The fuel control assembly includes a fuel inlet assem 

bly 21, a valve assembly 22, and a generator assembly 
23. As described in said patents, these assemblies are 
interconnected and provide a fuel conduit or flow pas 
sage for the fuel. Fuel is conducted from a fuel tank 
through the fuel control assembly to a fuel burner as 
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sembly, and the flow passage through the fuel control 
assembly is opened or closed by the valve assembly. 
The valve assembly includes a generally T-shaped 

valve body 24 which includes an elongated tube 25 and 
a cylindrical shaft housing 26 which extends perpendic 
ular to the tube 25 and which is secured thereto, as by 
silver soldering. The shaft housing 26 is provided with 
a central bore 27, and the tube 25 is provided with a fuel 
passage 28. 
The fuel inlet assembly 21 is screwed into the lower 

end of the tube 25, and a conventional tire valve core 30 
is screwed into the internally threaded upper end of the 
fuel passage 31 through the inlet assembly. The valve 
core includes a stem 32 which is reciprocable within a 
valve body 33 and which is connected to a seal member 
34 at the bottom of the valve. The stem is spring-biased 
to urge the seal member into engagement with a valve 
seat 35 (FIGS. 14-16) to close the valve. The valve core 
includes a frusto-conical central portion 37 which seats 
in a correspondingly shaped portion 38 of the fuel inlet 
assembly so that fuel can flow through the inlet assem 
bly only when the valve is open. 

10 

15 

A valve block 40 engages the upper end of the valve . 
stem 32 and is movable downwardly by a control shaft 
41 within the shaft housing 26. The control shaft 41 is 
rotatable within the shaft housing and has a flat inner 
end surface 42 and an eccentric pin 43 which is eccentri 
cally mounted with respect to the axis of the control 
shaft (see also FIG. 2) and which extends above the 
valve block 40. The control shaft is retained within the 
shaft housing by a nut 44 which engages a washer 45, 
packing 46, and retaining ring 47. The retaining ring 
engages a shoulder 48 on the shaft. A conventional 
control knob 49 (FIG. 17) can be mounted on the 
knurled outer end 50 of the control shaft. 
The generator assembly 23 is similar to the generator 

assembly described in U.S. Pat. No. 4, 186,760 and U.S. 
Pat. No. Re. 29,457. The generator assembly includes a 
generator tube 52, a bushing 53 which is mounted on the 
upper end of the tube, and a gas tip 54 which is mounted 
within the bushing and which is provided with a fuel 
outlet orifice through which fuel passes from the gener 
ator to the burner assembly. A cleaner rod 55 extends 
axially within the generator tube, and a cleaner needle 
56 is mounted on the upper end of the cleaner rod and 
is sized to fit relatively snugly within the outlet orifice 
of the generator assembly when the cleaner rod is recip 
rocated upwardly to remove carbon and other material 
from the orifice. The lower end of the cleaner rod in 
cludes a connecting portion 57 which extends perpen 
dicularly to the axis of the generator tube and which is 
inserted into an opening 58 (FIG. 4) in an eccentric 
follower 59. The bottom of the generator tube is con 
nected to the upper end of the valve body by a nut 60 
which is threadedly engaged with the valve body. The 
cleaner rod is reciprocable within a wire helix 61 and an 
asbestos tube 62. 
The fuel inlet assembly 11 illustrated in the drawing is 

formed from two molded plastic halves 64 and 65 which 
are joined together to form a central fuel passage 66 and 
a pair of outer air passages 67 and 68. The air passages 
are separated from the fuel passage by walls 69 and 70 
which terminate above the bottom of the fuel inlet as 
sembly (see FIG. 18). The air passages 67 and 68 com 
municate with the outside of the fuel inlet assembly 
through an air opening 71 in the upper portion of the 
assembly, and the fuel passage 66 communicates with 
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4. 
the outside of the fuel inlet assembly through a fuel inlet 
opening 72 (FIG. 18) at the bottom of the assembly. 
The fuel inlet assembly is inserted into a source of 

fuel, such as the fount or fuel tank of a gasoline lantern, 
so that the air opening 71 is above the fuel level and the 
fuel inlet opening 72 is below the fuel level. Before the 
valve is opened, liquid fuel fills the air passages 67 and 
68 of the fuel inlet assembly 11 to the level of fuel in the 
fount. Fuel passage 67 is also filled with fuel to a level 
at least equal to the fuel level in the fount. When the 
valve is opened, this fuel is forced into the generator to 
provide a rich fuel to air mixture for initial ignition. 
Pressurized air in the fuel tank then flows through the 
air opening 71 and the air passages 67 and 68 and be 
comes entrained with fuel which flows upwardly 
through the fuel passage 66 and is discharged into the 
burner through the orifice in the gas tip 54. The richness 
of the fuel and air mixture for initial lighting may be 
controlled by adjusting the aggregate volumetric ca 
pacity of the air and fuel passages 66, 67, and 68. The 
ratio of fuel to air during the warm up of the generator 
may be controlled in part by adjusting the distance 95 
between the fuel inlet orifice 72 in one side 65 of the fuel 
inlet assembly 11 and the opposite side 64 of the fuel 
inlet assembly. 
The fuel and air mixture is ignited by a match at the 

burner, for example, the mantle of a gasoline lantern. 
The mantle is adjacent the generator tube, and gradu 
ally heats the generator tube sufficiently to vaporize the 
fuel therein. Flow through the orifice of the gas tip 54 is 
thereby impeded, and air ceases to enter the fuel passage 
66 when the lower ends of air passages 67 and 68 be 
come flooded with liquid fuel. When air stops flowing 
through the fuel inlet assembly, the lighting phase is 
complete. 
Turning now to FIGS. 3-8, the eccentric member 59 

includes an enlarged lower end portion 74 and a narrow 
rod-like portion 75 which is connected to the cleaner 
rod 55. The enlarged lower end portion is provided 
with a recess or slot 76. The recess extends inwardly 
over a shoulder 77, and the upper end of the recess is 
defined by a flat surface 79 which extends downwardly 
from the shoulder 77 and a flat surface 80 which extends 
downwardly from the arcuate wall 78. The eccentric 
pin 43 on the control shaft 41 extends into the upper 
portion of the recess when the control shaft is in its off 
position as illustrated in FIGS. 9 and 13. The eccentric 
pin extends into the recess above the shoulder 77 (FIG. 
1). 
The valve block 40 includes a lower end portion 81 

having a flat upper surface 82 and a projection 83 which 
extends upwardly from one quadrant of the flat upper 
surface 82 (see FIG. 7). The projection 83 terminates in 
a flat top surface 84 (FIG. 4) and includes a flat surface 
85 which is slidable along the flat surface 79 of the 
eccentric member and a flat surface 86 which is slidable 
along the flat surface 80 of the eccentric member. 
FIGS. 1, 9, and 13 illustrate the fuel control assembly 

in the off position. The eccentric pin 43 is positioned 
within the arcuate portion 78 of the recess 76 and ex 
tends above the top surface 84 of the valve block 40 and 
above the shoulder 77 of the eccentric member 59. The 
spring of the valve core 30 forces the valve stem 32 and 
the valve block 40 upwardly so that the top surface 84 
of the valve block is contacting or adjacent to the ec 
centric pin 43 and the flat surface 82 of the valve block 
is contacting or adjacent to the bottom surface of the 
eccentric member 59. 
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Referring to FIGS. 2, 8, and 9, the eccentric pin 43 is 
offset from the axis of rotation 88 of the control shaft 41, 
and the arcuate surface 78 has the same radius of curva 
ture R1 as the radius between the axis 88 and the outer 
portion of the eccentric pin 43. Accordingly, as the 
control shaft initially rotates counterclockwise from the 
off position illustrated in FIGS. 9 and 13, the eccentric 
pin 43 engages the top surface 84 of the valve block 40 
but does not engage the shoulder 77 of the eccentric 
member 59. The eccentric pin therefore moves the 
valve block 40 downwardly to open the valve 30 with 
out moving the eccentric member 59, and the cleaning 
needle 56 remains in the orifice of the gas tip 54. The 
eccentric pin 43 does not move the eccentric member 59 
until the eccentric pin engages the shoulder 77 of the 
eccentric member, and this does not occur until the 
control shaft rotates almost 90°. The valve stem 32 need 
move only a short distance downwardly to open the 
valve 30 fully, and the valve is fully opened before the 
eccentric pin engages the shoulder 77. 
FIG. 17 illustrates the rotational positions of the con 

trol knob 49 and the control shaft 41. When the control 
shaft is rotated less than 90 to a position indicated as 
“ON-DIM' in FIGS. 17 and 14, the valve 30 is fully 
open, and the cleaning needle 56 has not moved and 
remains in the orifice of the generator assembly. The 
needle therefore restricts flow of fuel through the ori 
fice, and the burner operates at a low or dim setting. As 
the control shaft rotates beyond the ON-DIM position, 
the eccentric pin 43 engages the abutment or shoulder 
77 of the eccentric follower 59 and moves the eccentric 
follower downwardly. The cleaning needle 56 is there 
fore gradually withdrawn from the orifice as the con 
trol shaft is rotated, and the cleaning needle thereby 
meters flow of fuel through the orifice. The metering 
ability of the needle can be enhanced by tapering the 
needle on one side to provide linear adjustment of fuel 
flow. 
FIG. 15 illustrates the position of the cleaning needle 

56 after the control shaft has been rotated somewhat 
beyond 90° from the off position. The cleaning needle 
has been partially withdrawn from the orifice but still 
partially resricts fuel flow through the orifice. This 
corresponds to FIG. 11 in which the abutment 77 of the 
eccentric follower has been moved downwardly from 
its FIG. 10 position by rotation of the eccentric pin 43 
about the axis 88. 
The cleaning needle 56 is fully withdrawn from the 

orifice when the control shaft is rotated 180 to the 
"FULL ON' position of FIGS. 16 and 17. In this posi 
tion fuel flows through the orifice at the maximum rate, 
and the burner operates at its brightest or hottest condi 
tlOn. 

It will be appreciated from FIGS. 13-16 that the 
valve stem 32 will be continually depressed by the ec 
centric pin 43 and the valve block 40 as the control shaft 
rotates counterclockwise from the off position. How 
ever, the valve reaches its full open position after the 
valve stem 32 is depressed a short distance, and the 
additional movement of the valve stem does not in 
crease fuel flow through the valve. 
The recess 76 in the eccentric follower 59 not only 

controls movement of the cleaning needle but provides 
stops for the off and full on positions. Referring to FIG. 
9, when the eccentric pin 43 is in the off position, it 
engages the surface 90 on the eccentric follower which 
prevents clockwise movement of the eccentric pin be 
yond the off position. The eccentric follower is pre 
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6 
vented from moving to the right as viewed in FIG. 9 by 
its confinement within the fuel passage 28 of the valve 
body 24. The upper portion 91 of the stop surface 90 has 
the same radius of curvature R2 (FIG. 8) as the surface 
of the eccentric pin so that the pin seats against the stop 
surface 90. 

After the eccentric pin rotates 180 counterclockwise 
and reaches the full on position, it again engages the 
stop surface 90 and is prevented from rotating beyond 
the full on position. The lower portion 92 of the stop 
surface 90 also has the same radius of curvature R2 as 
the surface of the eccentric pin. 
When the knob 49 is rotated clockwise from the full 

on position, the movement of the valve block 40, eccen 
tric member 59, and cleaning needle 56 is reversed. As 
the eccentric pin 43 rotates clockwise from the full on 
position of FIGS. 12 and 16, the spring-biased valve 
stem 32 moves the valve block 40 upwardly with the 
eccentric pin 43. When the eccentric pin 43 has rotated 
sufficiently to engage the upper surface of the recess 76 
in the eccentric member, the eccentric member begins 
to move upwardly to move the cleaning needle 56 
toward the orifice in the gas tip 54. Further clockwise 
movement of the eccentric pin moves the cleaning nee 
dle into the orifice, thereby metering gas flow and dim 
ming the light output. When the eccentric pin 43 
reaches the position illustrated in FIGS. 9 and 13, it 
engages the stop surface 90. In this position the valve 30 
is closed. 
While in the foregoing specification a detailed de 

scription of a specific embodiment of the invention was 
set forth for the purpose of illustration, it will be under 
stood that many of the details herein given may be 
varied considerably by those skilled in the art without 
departing from the spirit and scope of the invention. 

I claim: 
1. In a fuel burning apparatus having a fuel tank, fuel 

burning means for burning fuel supplied by the tank, 
fuel conduit means for supplying fuel from the tank to 
the fuel burning means, the fuel conduit means having a 
first end provided with a fuel inlet opening positioned 
within the tank and a second end provided with a fuel 
outlet orifice for supplying fuel to the fuel burning 
means, a cleaning rod movable within the fuel conduit 
means and having an end which is movable within the 
fuel outlet orifice of the fuel conduit means, and a valve 
in the fuel conduit means movable between a closed 
position in which fuel flow through the fuel conduit 
means is prevented and an open position in which fuel 
flow through the conduit means is permitted, the in 
provement comprising: 

(a) a control shaft rotatably mounted on the fuel con 
duit means and extending generally perpendicu 
larly to the cleaning rod, 

(b) an eccentric pin mounted on the control shaft 
eccentrically with respect to the axis of rotation of 
the control shaft, 

(c) an eccentric follower member connected to the 
cleaning rod and having a shoulder which is en 
gageable with the eccentric pin and a curved sur 
face opposite said shoulder, 

(d) a valve block movably mounted within the fuel 
conduit means and being engageable with the ec 
centric pin as the eccentric pin rotates with the 
control shaft, the valve block being engageable 
with the valve for moving the valve from the 
closed position to the open position, the eccentric 
pin being rotatable between: 
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(i) a first position in which the eccentric pin en 
gages the curved surface but does not engage 
said shoulder of the eccentric follower and said 
end of the cleaning rod is positioned within the 
fuel outlet orifice and the valve is closed, 

(ii) a second position in which the eccentric pin 
engages the curved surface but does not engage 
said shoulder of the eccentric follower and said 
end of the cleaning rod is positioned within the 
fuel outlet orifice and in which the eccentric pin 
engages the valve block and maintains the valve 
block in position to open the valve, and 

(iii) a third position in which the eccentric pin 
engages said shoulder of the eccentric follower 
and said end of the cleaning rod is at least par 
tially withdrawn from the fuel outlet orifice and 
in which the eccentric pin engages the valve 
block and maintains the valve block in position 
to open the valve. 

2. The structure of claim 1 in which the eccentric pin 
engages said shoulder of the eccentric follower and 
gradually withdraws said end of the cleaning rod from 
the fuel outlet orifice as the eccentric pin moves from its 
second position to its third position. 

3. The structure of claim 1 in which the eccentric 
follower includes a stop surface which is engageable 
with the eccentric pin for preventing the eccentric pin 
from rotating from beyond its first position away from 
its second position. 

4. The structure of claim 3 in which the eccentric 
follower includes a stop surface which is engageable 
with the eccentric pin for preventing the eccentric pin 
from rotating from its second position beyond its third 
position. 

5. The structure of claim 1 in which the eccentric 
follower includes a stop surface which is engageable 
with the eccentric pin for preventing the eccentric pin 
from rotating from its second position beyond its third 
position. 

6. The structure of claim 1 in which the valve block 
includes a shoulder which is positioned between said 
surface of the eccentric follower and the fuel outlet 
orifice when the eccentric pin is in its first position 
whereby the eccentric pin engages said surface of the 
valve block but not said shoulder of the eccentric fol 
lower as the eccentric pin rotates from its first to its 
second position. 
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8 
7. The structure of claim 1 in which the valve is 

spring-biased to its closed position whereby the valve 
moves from its open position to its closed position as the 
eccentric pin rotates from its second position to its first 
position. 

8. The structure of claim 1 in which the eccentric pin 
is rotatable to a fourth position in which the eccentric 
pin engages said shoulder of the eccentric follower and 
said end of the cleaning rod is fully withdrawn from the 
fuel outlet orifice and in which the eccentric pin en 
gages the valve block and maintains the valve block in 
position to open the valve. 

9. The structure of claim 1 in which the valve block 
is positioned between the valve and the eccentric fol 
lower and includes a projecting portion which extends 
away from the valve and beyond said shoulder of the 
eccentric follower whereby the eccentric pin can en 
gage the projecting portion of the valve block and 
move the valve block toward the valve before the ec 
centric pin engages said shoulder of the eccentric fol 
lower. 

10. The structure of claim 9 in which the eccentric 
pin extends axially over both the projecting portion of 
the valve block and said shoulder of the eccentric fol 
lower. 

11. The structure of claim 9 in which the eccentric 
follower is provided with a recess adjacent said project 
ing portion of the valve block which includes an abut 
ment surface which provides said shoulder of the eccen 
tric follower and said curved surface, the end of the 
projecting portion of the valve block being positioned 
between the curved surface and the abutment surface of 
the recess when the eccentric pin is in its first position 
whereby the eccentric pin engages the curved surface 
of the recess and the projecting portion but not the 
abutment surface of the recess when the eccentric pin is 
in its first position and the eccentric pin moves the pro 
jecting portion of the valve block toward the valve as 
the eccentric pin moves from its first position to its 
second position and the eccentric pin engages the abut 
ment surface of the recess as it moves from its second 
position to its third position. 

12. The structure of claim 11 in which said recess is 
provided in a side portion of the eccentric follower 
which extends generally perpendicularly to the eccen 
tric pin, said projecting portion of the valve block ex 
tending along said side portion of the eccentric fol 
lower. 
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