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ABSTRACT OF THE DISCLOSURE

A fuel control system for a gas fueled device employ-
ing a miniature burner in which a chamber formed in a
housing within the fuel reservoir below a gas passage and
through which a valve stem extends adjustably to posi-
tion a frusto-conical valve in the passage houses a wick
extending from the reservoir in a relaxed condition. A
positive mechanical stop limits the adjustment of the
valve to provide a built-in maximum flame height adjust-
ment. A decorative casing covers the adjustment element
so that it is normally inaccessible and a compressible
member within the reservoir avoids swelling of the tank
as a result of ‘overfilling.

My invention relates to gas fueled devices and more
particularly to a liquefied normally gaseous fuel control
system for miniature burners which is simple and which
accurately regulates the amount of fuel flowing from a
reservoir to a burner.

Many forms of gas fueled devices such, for example,
as cigarette lighters and candles and the like are known
in the prior art. Most of these devices are provided with
some means which is used to control the height of the
flame. For example, many devices are provided with a
wick of fibrous material compressed between two rela-
tively movable elements which are actuated to change
the compression of the wick to regulate flame height. This
type of adjustment has proved generaily unsatisfactory
owing to the fact that the wick has residual compression
and after a period of time in use the regulating action in
response to relative movement of the members beco_mes
very uncertain and any effective control may be entirely
lost. The actuating element for this flame height control
usually is exposed so as to be readily accessible to the
user. While being readily accessible to the user, it may
also accidentally be operated while in the user’s pocket
or the like so that he may get an unexpectedly large
flame when he operates the device. This condition of
course is undesirable and may be unsafe.

Many of the gas fueled devices of the prior art are
provided with a second flame height adjustment which
is set at the factory in the course of manufacture of the
device to determine the maximum flame height within
which the user adjustment can operate. This second ad-
justment usually involves a second flow control valve
independent of the user-adjust valve. This of course adds
to the complexity of the device and to the expense of
constructing the device. The so-called “factory” maximum
flame height adjusting element normally is within the
outer casing of the lighter so as not to be readily acces-
sible. It is possible, however, that a tinkerer may partially
disassemble the lighter and operate the maximum flame
height adjust. The potential danger of this happening will
readily be appreciated.

A further defect of liquefied gas fueled devices of the
prior art and particularly cigarette lighters is swelling
of the fuel tank or reservoir in response to temperature
change when the lighter is full, for example. This effec-
tively destroys the usefulness of the lighter since it be-
comes impossible to remove the tank from the decorative
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casing. To avoid this defect, many lighters of the prior
art are provided with relatively complicated refilling
mechanisms which bleed off some of the gas either dur-
ing or immediately following a refilling operation.

A further defect of many gas fueled devices of the
prior art is their extreme sensitivity to changes in tem-
perature. That is, the flame height will vary greatly as
the ambient temperature changes. No truly satisfactory
solution to this problem has been found. It further appears
that the more complicated the construction as in those
permitting flame height adjustment, the more significant
this problem becomes.

Some devices of the prior art incorporate a further
defect which is an undesirable puff of fuel upon opera-
tion of the lighter resulting from the buildup of a charge
of fuel in the valve housing. .

I have invented a liquefied normally gaseous fuel con-
trol system for miniature burners which overcomes the
defects of systems of the prior art. My system is simpler
and less expensive for the results achieved than are sys-
tems of the prior art. It accurately controls the flow of
fuel from the reservoir to the burner while avoiding un-
desirable puffs of fuel. T so construct my system as to be
compensated for changes in temperature. The factory
maximum flame height adjustment of my system cannot
readily be changed by the user. The user flame height
adjustment is normally not accessible so that accidental
actuation thereof is avoided. I provide my system with
means for avoiding swelling of the tank in response to
temperature change.

One object of my invention is to provide a liquefied
normally gaseous fuel control system for miniature
burners which accurately controls the flow of fuel from
a reservoir to a burner while avoiding undesirable puffs
of fuel upon operation of the device.

Another object of my invention is to provide a fuel
control system for miniature burners which is simpler
and less expensive than are systems of the prior art in-
tended to accomplish the same result.

A further object of my invention is to provide a fuel
control system for miniature burners which has a built-in

.mechanical maximum flame height adjustment.

Still another object of my invention is to provide a
fuel control system for miniature burners which has a
user adjustment, the actuating element of which is nor-
mally inaccessible.

A still further object of my invention is to provide a
fuel control system for miniature burners which avoids
the swelling of the fuel tank in response to temperature
change.

Other and further objects of my invention will appear
from the following description.

In general my invention contemplates the provision of
a liquefied normally gaseous fuel control system for min-
iature burners in which an uncompressed wick extends
from a fuel reservoir into valve housing chamber and
around a rod carrying a tapered flow control valve. This
valve moves axially toward and away from a generally
cylindrical seat in response to rotary movement of the
rod, and without compressing the wick, between fixed
mechanical stops which determine the maximum and min-
imum flame heights. T so construct my system that the
valve moves toward the seat in response to a temperature
increase and away from the seat in response to a tem-
perature drop.

In the accompanying drawings which form part of the
instant specification and which are to be read in conjunc-
tion therewith and in which like reference numerals are
used to indicate like parts in the various views:

FIGURE 1 is an elevation of one type of device to
which I may apply my liquefied normally gaseous fuel
control system.
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FIGURE 2is a fragmentary view with parts in section -

of the device shown in FIGURE 1 and drawi on an en-
larged scale to illustrate the parts of my system.

FIGURE 3 is a fragmentary bottom plan of my sys-
tem taken along the lines 3—3 of FIGURE 2.

FIGURE 4 is a fragmentary top plan of my system,

More particularly, referring now to the drawing, I may
apply my system to a device such as a cigarette lighter
indicated generally by the reference character 16 having
an outer decorative case 14 and a frame 16 supporting
the operating mechanism which includes a thumbpiece
18, one end of which is connected to a link 20 by a pin
22. Link 20 is pivotally supported on the base 24 of the
frame 16. A spring 26 extending between the link and a
pin 28 on the frame normally urges the thumbpiece to
the position shown: Pins 30 connect the thumbpiece 18
to the snuffer cap 32 which is mounted for pivotal move-
ment on a bushing 34 carried by the pivot 36 which ro-
tatably supports the flint wheel 38.

When pressure is exerted on the thumbpiece 18 pins
30 rotate the snuffer cap 32 in a clockwise direction as
viewed in FIGURE 1. Concomitantly, a ratchet mech-
anism (not shown) of a type known in the art rotates the
flint wheel 38 to strike a shower of sparks from the
flint 40.

My fuel control system is used with a reservoir made
up of an outer shell 42 within which I telescope an inner
shell 44 retained in position by means of bosses 46, for
example, received in openings 48 in the outer shell 42.
The sub-frame 50 of the lighter has legs 52 which re-
siliently engage the inner shell and which may be pro-
vided with openings 54 for receiving bosses 56 on the
inner shell to hold the sub-frame 50 on the reservoir. The
inner and outer shells 44 and 42 have respective top and
bottom openings 45 and 43 for the flint feed tube (not
shown).

The valve assembly of my system includes a housing
58 extending generally vertically through the reservoir
formed by the shells 42 and 44. I secure the upper end
of the housing 58 in an opening 69 in the top of shell 44
by any suitable means such, for example, as solder. I also
solder the lower end of the housing 68 in an opening 62
in the bottom of the shell 42. I screw a burner 64 into
the threaded upper end of housing 58. Burner 64 bears
on a seat-forming element 66 having a peripheral flange
68 which rests on a soulder 70 in the bore 72 of hous-
ing 58, An O-ring 74 or the like disposed between the
burner 64 and the wall of the housing provides a gas-
tight seal for a reason which will be explained herein-
after. I provide the element 66 with a central generally
cylindrical bore 76 to permit the passage of gas through
the element 66. The portion of the element 66 surround-
ing bore 76 provides a seat for a shutoff valve rod 78,
the lower end of which has a recess 80 in which I glue

a rubber insert 82. A spring 84 bearing between the ele- |

ment 66 and the rod 78 normally urges rod 78 and the
insert 82 away from the seat around the opening 76.

A bore 86 in the rod 78 receives a head 88 on the
lower end of a striker rod 90. A spring 92 in bore 86
normally urges rod 9% upwardly with respect to the shut-
off rod 78 so that the striker rod 90 extends upwardly
through the burner opening 94 and through an opening 96
in the decorative cover 98 at a position at which it can
be engaged by the snuffer cap.

In the normal position of the parts when the lighter is
not operating, the spring 26 urges the snuffer cap 32 into
engagement with rod 90 and shock-absorbing spring 92
transmits force to the shutoff rod 78 to move the rod
downwardly against the action of spring 84 until the in-
sert 82 seats over the bore 76. Conversely, when the
thumbpiece is pressed to operate the lighter, rod 80 and
rod 78 move upwardly to permit gas to flow through the
burner opening. In order to prevent any backflow of gas
into the space between the reservoir and the cover 98, I
place a seal 180 between the burner and the cover 98.
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I provide the lower end of the housing 58 with internal
threads 102 which rotatably receive the threaded shank
164 of a control valve rod 106. The upper end of the
rod 106 is formed as a very slightly tapered valve element
188 which has a taper of about four degrees to the cen-
ter line of the rod. It will readily be appreciated that as
the rod 166 moves vertically, valve 168 moves with rela-
tion to the bore 76 to regulate the flow of fuel between
the valve and the wall of the bore. I make the threads 104
very fine so that a close control over fuel flow is achieved.
For example, I may use 112 threads per inch. The lower
end of the shank 104 is formed as a serrated head 110
which extends out of the housing to a position spaced
from the bottom of shell 42. I press fit a control knob
112 on the head 110 to permit the rod 106 to be turned
when the outer decorative cover 134 is removed.

I cut away a portion of the wall of the housing 58 ex-
tending out of the shell 42 to form respective stops 116
and 118. Knob 112 carries a pin 128 adapted to engage
the respective stops 116 and 118 in responsz to rotation of
the knob 112. In the particular embodiment of my sys-
tem illustrated in the drawings, knob 112 is turned in 2
clockwise direction as viewed from the bottom to decrease
the flow of fuel through the bore 76. When the pin 120
strikes the stop 116, the minimum amount of fuel is per-
mitted to flow through the bore 76 so that the flame height
is a minimum.

In order for the user to increase the height of the flame,
he rotates the knob 112 in a counterclockwise direction as
viewed from the bottom. Ultimately, pin 126 engages stop
118 to give the maximum flame height. 1 achieve a factory
adjustment of maximum flame height in the course of
making the lighter by pressing the knob 112 on the head
110 with the pin so located with relation to the stop 118
as to provide the desired maximum flame height when the
pin 126 hits stop 118. Thus the relationship of the pin 120
to the stop 118 provides a maximum flame adjustment
made at the factory which cannot readily be disturbed by
the user., An O-ring 122 around the rod 106 prevents flow
of fuel downwardly in the housing.

Fuel from the reservoir formed by shells 42 and 22
passes through an opening 124 in the side of the reservoir
and into the bore 92 from which it can flow upwardly
through bore 76 when the shutoff rod 78 is released. In
order to ensure a constant flow of fuel to the regulating
valve at all positions of the valve rod 106 and to prevent
an undesirable buildup which might cause a puff, I pro-
vide my system with a wick 126 of woven cofton or the
like extending from the reservoir and into the bore 92 and
around the rod 106. A washer 128 loosely surrounding
the rod 106 rests on a shoulder 130 and isolates the wick
from the portion of the rod below the shoulder to prevent
the wick from accidentally becoming entangled with the
rod. That is, washer 128 ensures that the wick 126 merely
rests in the portion of the bore 92 below the seat-forming
element 66 and above the shoulder 130 without becoming
entangled or otherwise fouled. Owing to this arrangement,
the wick 126 is not disturbed by movement of rod 166 and
will convey fuel to the metering valve at a constant rate.

Another element of my system which ensures the proper
storage and handling of the liquefied normally gaseous
fuel is a compressible member 132 which is placed in
the reservoir formed by the shells 42 and 44 when they
are assembled. Element 132 normally has a volume which
is about 20 percent of the volume of the reservoir formed
by the shells. I form the element 132 from closed cell-
expanded buna N rubber so that it has about eighty per-
cent gas. When the tank is filled, if the temperature should
rise so as to tend to distort the tank, member 132 com-
presses to avoid damage to the reservoir.

Referring to FIGURE 4, while the rod 90 is generally
cylindrical in cross-section, I form the bore 94 with a non-
cylindrical cross-sectional shape such, for example, as a
hexagonal shape. I have discovered that this construc-
tion ensures the proper flow of fuel through the bore.
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Generally the operating parts of the valve assembly of
my system are formed from brass while the housing 58
is formed of steel. Specifically, the striker rod 90, the
burner 64, the seat-forming element 66 and the rod 166 as
well as the washer 128, all are formed from brass. The
plunger 78 may be aluminum. Owing to the different rates
of thermal coefficient of expansion_ of steel and brass, in
response to an increase in ambient temperature rod 106
moves upwardly relative to element 66 to tend to reduce
the valve opening, thus to compensate for the increase in
gas pressure. Conversely, when the temperature drops, rod
106 tends to move valve 108 away from element 66, thus
effectively increasing the valve opening to compensate for
a reduction in gas pressure. This operation tends to main-
tain flame . height relatively constant with changes in
temperature.

In operation of my fuel control system, fuel from the
reservoir is led by the wick 126 into bore 92 below cle-
ment 66, To operate the lighter, the thumbpiece 18 is
pressed and snuffer cap 32 lifts away from the burner 64.
When this occurs, rod 90 and rod 78 move upwardly to
lift the insert 82 off the seat around bore 76. Fuel is
then permitted to flow past valve 108, through the bore
76, up through the portion of the burner housing rod 78
and then outwardly through the bore 94 to a location at
which it can come into contact with the shower of sparks
which is struck from the flint as the wheel 38 rotates. After
use, the thumbpiece is released and element 82 seats on
the member 66. To adjust the height of the flame, knob
112 is moved in a clockwise direction as viewed from the
bottom to decrease the flame height. It is turned in a
counterclockwise direction as viewed from the bottom to
increase flame height. Engagement of stop pin 120 with
stop 118 determines the maximum flame height. This
maximum flame height has previously been determined
during the manufacture of the lighter by the relative posi-
tion of pin 120 with reference to stop 118 as knob 112 is
pressed on head 110 after rod 106 has been set for a
particular flame height. The movement of rod 106 to z}d-
just flame height does not disturb the portion of wick
126 around the rod. Moreover, the i:olating washer 128
ensures that the wick will not become tangled with the
rod.

In response to temperature change, the steel housing
58 and the brass rod 166 differentially expand to com-
pensate for the temperature change and regulate ﬂarpe
height. With the reservoir full, the insert 132 prevents dis-
tortion of the reservoir when the temperature incrr;ases
by collapsing as is necessary to provide the additional
volume required.

It will be noted that the valve assembly of my system
is relatively easy to assemble with the rod 106 being
threaded into the housing through the lower end there-
of and with the remaining parts, including the subassembly
of the burner and shutoff rod, being inserted from the top
of the housing, The maximnm flame height is readily de-
termined when the knob 112 is pressed onto head 110.

It will be seen that I have accomplished ths objects of
my invention. I have provided a liquefied normally gaseous
fuel control system for miniature burners which is rela-
tively simple and inexpensive for the result achiev_ed. My
system has a maximum flame height adjustment which can-
not readily be disturbed. The user adjustment of my ar-
rangement is normally inaccessible. My system so @15-
tributes fuel and controls the flow thereof as to provide
an even steady flame. The user adjustment affords close
control over flame height and will not change its opera-
tion even after a relatively long period of time in use. My
system regulates flame height with changes in temperature.
It prevents distortion of the tank in response to tempera-
ture change.

It will be understood that certain features and subcom-
binations are of utility and may be employed without
reference to other features and subcombinations. This is
contemplated by and is within the scope of my claims. It is
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6

farther obvious that various changes may be made in
details within the scope of my claims without departing
from the spirit of my invention. It is, therefore, to be
understood that my invention is not to be limited to the
specific details shown and described.

Having thus described my invention, what I claim is:

1. A fuel control system for a gas fueled device in-
cluding in combination, a reservoir having a top wall and
a bottom wall, a housing, means mounting said housing
in said reservoir between said top and bottom walls, a
burner mounted on said housing adjacent said top wall,
said housing provided with an inner chamber and a wall,
said housing providing a passage for the flow of fuel from
said reservoir to said burner, a seat forming element
provided with a bore, means mounting said element in
said housing above said chamber, an on-off valve, means
mounting said on-off valve in said housing between said
element and said burner for movement between a first
position at which it closes said bore and a second posi-
tion clear of said bore, a tapered flow contro] valve com-
prising a stem extending through said chamber to form
an annular space between said stem and said housing wall,
said tapered valve extending into said bore, means dis-
posed below said bore mounting said tapered valve for
movement axially of said bore to regulate the flow of
fluid therethrough and a wick of compressible material
extending from said reservoir into said chamber and
partly around said stem in said chamber annular space,
the diameter of said wick in uncompressed condition being
less than the space between said stem and the housing
wall so that said wick in said chamber is in substantially
relaxed and uncompressed condition.

2. A system as in claim 1 including a compressible
member in said reservoir outside said housing in uncom-
pressed condition normally occupying a volume appreci-
ably less than that of said reservoir.

3. A system as in claim 1 in which said tapered valve
mounting means comprises a Totatable element, said
system including mechanical stops for limiting the move-
ment of said rotatable element to less than a complete
revolution thereby to limit the movement of said tapered
valve with relation to said bore.

4, A device as in claim 1 including a shoulder in said
housing passage below said chamber and a washer on
said shoulder.

5. A fuel flow control system for a gas fueled device
having a hermetically sealed reservoir providing a wall
containing a supply of normally gaseous liquefied fuel,
under superatmospheric pressure, a housing in said res-
ervoir, a burner carried by said housing, sajd housing
provided with a passage for the flow of fuel from the
reservoir to said burner, an on-off valve, a flow control
valve, means mounting said flow control and said on-off
valves in series in said passage between said reservoir and
said burner and a normally expanded compressible body
enclosed by said reservoir wall outside said passage, said
body having skin impervious to said fuel.

6. A fuel control system as in claim 5 in which said
compressible member is formed from unicellular ex-
panded organic resin.

7. In a gas fueled device having a reservoir holding a
supply of liquefied normally gaseous fuel and a burner,
a housing in said reservoir having an inner chamber and
a wall, said housing providing a passage between said
reservoir and said burner, an element having a bore there-
in, means mounting said element in said housing above
sald chamber, a valve adapted to cooperate with said
bore to regulate the flow of fuel therethrough, means in-
cluding a rod extending through said chamber for mount-
ing said valve for movement relative to said bore to form
an annular space between said chamber wall and said
rod and a wick of compressible material extending from
said reservoir into said chamber and around said rod,
said wick in uncompressed condition having a diameter
less than the width of said annular space to lie in said
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space in substantially relaxed and uncompressed condi-
tion.

8. A fuel control system for a gas fueled device in-
cluding in combination, a reservoir having a top wall and
a boitom wall, a housing, means mounting said housing in
said reservoir between said top and bottom walls, a burner
mounted on said housing adjacent said top wall, said
housing provided with an inner chamber and a wall, said
housing providing a passage for the flow of fuel from
said reservoir to said burner, a seat forming element pro-
vided with a bore, means mounting said element in said
housing above said chamber, an on-off valve, means
mounting said on-off valve in said housing between said
element and said burner for movement between a first
position at which it closes said bore and a second position
clear of said bore, a tapered flow control valve com-
prising a stem extending through said chamber to form
an annular space in said chamber between said stem and
said wall, said tapered valve extending into said bore,
means disposed below said bore mounting said tapered
valve for movement axially of said bore to regulate the
flow of fluid therethrough and a wick extending from said
reservoir into said chamber annular space, the diameter
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of said wick being less than the space between said stem
and the wall so that said wick in said chamber is in sub-
stantially relaxed condition, said housing and said tapered
valve being formed of materials having such differential
coefficient of thermal expansion that said valve moves into
said bore in response to a temperature increase.
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