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(54) FUEL TANK FOR LIQUID FUEL COMBUSTION DEVICE

(57) Liquid fuel is impregnated into and held in cot-
ton filling (3) formed of absorbent fibrous material stored
in a fuel tank (2), and the liquid fuel is sucked up by a
suction section (62) of a wick (6) and burnt in a combus-
tion section (61). A fuel containing section of the fuel
tank (2) has a split structure, with split sections of split,
parts (21) and (22) being joined together. The cotton fill-
ing (3) and the wick (6) are fitted into the fuel tank (2) in
a good condition.
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Description

TECHNICAL FIELD TO WHICH THE INVENTION
BELONGS

[0001] The present invention relates to a fuel tank
constituting a fuel container having cotton filling as a liq-
uid absorbing fibrous material for being impregnated
with and holding liquid fuel, in a liquid fuel burner such
as a smoker's lighter or an igniter, etc., that draws in and
burns liquid fuel contained in a fuel tank utilizing the
capillary phenomenon in a combustion wick, using liq-
uid fuel with alcohol as its main constituent.

BACKGROUND OF THE INVENTION

[0002] Alcohol such as ethyl alcohol, benzene fuel
of the petroleum benzene group, including petroleum, or
liquefied gas fuel such as butane gas or propane gas
are generally used as the fuel for a burner such as a
smoker's lighter, an igniter, a torch, lamp, or heater etc.
[0003] The performance, place of use and struc-
tural design of various burners differ according to the
type of fuel used, and they have various characteristics.
[0004] For example, in the case of benzene fuel
using a mixture of petroleum benzene system hydrocar-
bon compounds, this fuel is a mixture of compounds
having differing boiling points. Early on in the operation
of igniting the burner the benzene component having a
low boiling point is evaporated and then the volatile
components migrate to the hydrocarbon having sequen-
tially increasing boiling point, which means that the fuel
composition building up inside the burner varies accord-
ing to the combustion time, and variation arises in flame
length as a result of the variation in fuel composition.
The same applies to gasoline. Also, the volatility of ben-
zene and gasoline is high, and in a burner using this
type of fuel there is a need for a sealed structure to
reduce evaporation from parts of a fuel storage section
and a wick, and if the sealing is insufficient fuel is lost
due to evaporation and the frequency of replenishing
the fuel is annoyingly often, and further, benzene and
gasoline have an inherent smell, and are sometimes not
preferred.
[0005] In the case of liquefied gas fuel, the gas
pressure becomes high in the temperature range in
which the burner is used, and it is necessary for a con-
tainer storing fuel to have a pressure resistant structure.
Also, the flame length varies in response to variations in
the above described gas pressure, and in particular that
gas pressure has a characteristic that it varies logarith-
mically with respect to temperature, and there is a prob-
lem that variation in flame length is large with respect to
temperature. In order to reduce this variation in flame
length, a fuel supply structure of the burner requires
special design measures for carrying out temperature
compensation, thus complicating the structure and
increasing costs.

[0006] On the other hand, in the case of alcohol
fuel, liquid fuel having alcohol such as low-grade mono-
valent alcohol like ethyl alcohol, methyl alcohol or propyl
alcohol, as its main constituent is a liquid at normal tem-
perature, vapor pressure is also comparatively low, and
there is no need for a pressure resistant fuel storage
section; and so sealing of the fuel tank and the wick can
be of a sealed structure only to the extent that alcohol
does not evaporate which makes it possible to simplify
the structure of the burner and reduce cost.

[0007] Also, with a burner using liquid fuel with alco-
hol as its main constituent, surface tension of the liquid
fuel is generally used as the means for supplying the liq-
uid fuel from a fuel tank to a combustion section, and
connecting pores or slits containing bundles of fine fiber
sucked up fuel utilizing the capillary phenomena, with
the tip of the fibers being used as a wick that is burned.
[0008] With this type of liquid fuel burner, if it is used
in an upright position, such as when it is a lamp or a
heater, then liquid fuel can be introduced into the fuel
tank in that standing position, but in a burner that is
required to be portable such as a smoker's lighter or an
igniter, a fibrous cotton material known as cotton filling
is stuffed into the fuel tank and impregnated with fuel,
which it then holds, and a suction section of the wick is
brought into contact with the cotton filling, liquid fuel is
supplied to the combustion section utilizing the capillary
phenomena and combustion takes place. In this man-
ner, in both a burner having portability and a burner that
is used standing upright, injected liquid fuel can be pre-
vented from leaking from a fuel tank regardless of the
direction the burner is oriented when it is turned over
while being carried or used.
[0009] The above described fuel tank is generally
has either a deep cylindrical shape, a flat cylindrical
cross section making it suitably portable, or an elliptical
shape, and is formed as a deep container if the amount
of stored fuel is increased.
[0010] The above described fuel tank generally an
integrally formed component made by extruding syn-
thetic resin, drawing a metallic plate or extruding a metal
billet. However, even if a wick and cotton filling are inte-
grated to make insertion easy. prevention of deforma-
tion of the wick and filling is difficult when while they are
placed inside a deep fuel. Further, separate housing of
the wick and filling is even more difficult, and productiv-
ity is low in this case.
[0011] In other words, a fixed amount of the cotton
filling, namely the absorptive fibrous material impreg-
nated with and holding liquid fuel, necessary for holding
a specified amount of liquid fuel contained at a uniform
packing density in the fuel tank, is good for improved
performance. However, it is difficult to pack the cotton
filling into the above described type of fuel tank.
[0012] For example, forcing a spongy fibrous mate-
rial as cotton filling into a fuel tank made of metal or
plastic either as it is or after being cut up to an appropri-
ate size is not appropriate for mass production because
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the ease of manufacture is low as it is difficult to handle
the cotton material, and also the packing density of the
fibrous material varies due to packaging conditions and
packing density control becomes complicated and diffi-
cult. If the fibrous material packing density becomes
non-uniform, there is a danger that the overall amount of
liquid fuel held and fuel supply characteristics of the
suction section of the wick will vary.

[0013] Also, if the cotton filling or the wick move
inside the fuel tank due to sliding or rocking when the
liquid fuel burner is being carried or used, or due to con-
sumption of the liquid fuel, variations in the packing
state and the fibrous material packing density some-
times arise, and besides that, if variations occur gradu-
ally over time there is a possibility of a problem arising
where fuel holding characteristics and supply character-
istics similarly vary, and it is desired to reduce these
movements as much as possible.
[0014] On the other hand, when liquid fuel inside
the fuel tank is supplied from the cotton filling to a lower
suction part of the wick and fuel supply to the combus-
tion section is carried out, it is necessary to have good
contact between the suction part of the wick and the
cotton filling so that this fuel supply is accurately carried
out, but with a container shaped fuel tank simply press-
ing the suction part of the wick into the cotton filling so
that it sticks into it sometimes makes it difficult to obtain
good contact. In particular, with material of the suction
part of the wick that has low material hardness and is
flexible, insertion itself is difficult and insertion at the
appropriate location is difficult no matter what the shape
of the tip end. Also, even if the suction part of the wick is
inserted into the container shaped fuel tank in advance
and the fibrous material stuffed around the wick, it is dif-
ficult to shape the wick and arrange it at a specified
location of the fibrous material at a specified position so
distribution of fuel is uneven, and this stuffing in of the
fibrous material has the problem that, as described
before, productivity is low, and it is difficult to obtain uni-
form fibrous material packing density.
[0015] The present invention has been conceived in
view of the above described situation, and is intended to
provide a fuel tank of a liquid fuel burner that enables
cotton filling and a wick to be filled into the fuel tank sim-
ply and in a good condition.

DISCLOSURE OF THE INVENTION

[0016] In order to solve the above described prob-
lems, a fuel tank for a liquid fuel burner of the present
invention causes liquid fuel that has impregnated and is
stored in a cotton material made of absorbent fibrous
material contained in the fuel tank to be sucked up by a
suction part of a wick and burnt in a combustion section
at the tip of the wick, and a fuel containing part of the
fuel tank has a split structure with split parts being
joined together.
[0017] The fuel containing section is made of a syn-

thetic resin material that is not caused to chemically
react, dissolve or swell by the liquid fuel, or of a material
provided with a film that is not caused to chemically
react, dissolve or swell by the liquid fuel or a coating for
preventing leakage of the liquid fuel that is deposited,
coated or painted on, to contain the liquid fuel so that
the liquid fuel does not leak out and wet the inner sur-
face of a fibrous paper material. In this case, it is possi-
ble for the fuel containing section to be made of a metal
foil and a synthetic resin film laminated on a paper
material.

[0018] The split parts of the fuel containing section
are provided with good sealing characteristics as they
are joined together by ultrasonic welding, thermal weld-
ing or adhesive.
[0019] In the case where fuel with alcohol as its
main constituent is used as the liquid fuel, the main
body of the fuel containing section or an inner section of
the fuel containing section coming into contact with the
liquid fuel through an inner surface coating or a film
layer is preferably formed of either polyethylene, poly-
propylene, polystyrene, polyacetal, polyethylene phtha-
late, polyacrylonitrile, denatured polyphenylene ethyl, or
polyphenylene sulfide.
[0020] Also, at least one of the stored cotton filling
and the wick is preferably provided with a protrusion for
fixing in order to engage or abut inside the block con-
structed fuel tank. In this case, it is possible for the pro-
trusion to be provided in a shape for fixing by sticking
into at least one of the cotton filling or the wick. Similarly,
at least one of the contained cotton filling and wick can
have an abutment member for fixing in order to abut or
locate inside the fuel tank.
[0021] Further, it is possible for a reinforcing mem-
ber for preventing deformation of the fuel containing
section to be arranged inside the block constructed fuel
tank. The arrangement of this reinforcing member is
particularly applicable if the fuel containing section is
made of a paper material. The above described rein-
forcing member can be formed as a component gripping
the paper material surrounding the cotton filling or the
cotton filling.
[0022] After the cotton filling and the wick have
been stored inside the fuel containing section, the split
parts of the fuel tank are preferably joined together.
[0023] As a fibrous material for the cotton filling,
one or a mixture of natural fiber such as soft wood pulp
or hardwood pulp, or synthetic fiber such as polypropyl-
ene fiber are used. The packing density of each of the
fiber materials is preferably such that the amount of liq-
uid fuel it can be impregnated with and hold is large, and
the residual amount after consumption of the liquid fuel
is low, for example, the packing density of polypropylene
fiber is preferably 0.05 - 0.15 g/cm3, the fiber thickness
is preferably 6 - 18 denier, and it is preferably mixed with
fiber of a different thickness. Also, natural pulp and heat
fusible fiber having a fiber diameter of 35 - 60µm can be
mixed together.
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[0024] Also, the cotton filling can be arranged so
that the fibrous material is covered by a coating film and
then shaped beforehand so as to conform to the internal
shape of the fuel tank, and in this case, in order to make
the coating film, paper, fabric, a thin plastic sheet, or a
non woven fabric formed from synthetic fibers or woven
fabric are provided in a cylinder or bag and the fibrous
material is put into the tube or bag at a specific packing
density, or alternatively the fibrous material is held
inside the coating film at a specific packing density
using a heat fusible sheet, and formed into a specified
shape by heat fusing necessary places on the edge of
the coating film. As the heat fusible sheet, it is possible
to use polypropylene fiber paper, polyethylene mesh
sheet, or polyester fiber paper, polypropylene film, poly-
ethylene film or polyester film, or a laminated sheet of
one of these and paper.

[0025] It is also possible to insert the suction part of
the wick into the fibrous material of the cotton filling and
to integrate the two and to pack this combined unit into
the partitioned fuel tank, then join the split parts
together. Still further, it is possible to partially heat fuse
between the coating film at points and lines using outer
surfaces of the coating film, and to restrict movement of
the fibrous material. In this way, a protrusion on the sur-
face of the fuel tank or a protrusion on an abutment
member similarly suppress the generation of density dif-
ferences caused by movement of the fibrous material
due to shocks etc, when assembling the fuel tank,
injecting fuel or using the burner.
[0026] With respect to the wick, the suction section
that comes in contact with the fibrous material and
sucks up liquid fuel, and the tip combustion section
where ignition and combustion takes place, are inte-
grally formed of the same material, or alternatively the
suction section and the combustion section can be
made separately of different material, but this is appro-
priately determined depending on the use to which the
liquid fuel burner is put.
[0027] As a liquid fuel having alcohol as its main
constituent, for example, a main constituent of low
grade monohydric alcohol such as methyl alcohol, ethyl
alcohol, or propyl alcohol is mixed with a saturated
hydrocarbon such as or hexane or heptane to give the
alcohol flame color.
[0028] With this type of fuel tank, by giving the fuel
containing section a split structure, arrangement of the
wick and the cotton filling impregnated and holding fuel
to be housed in the fuel tank can be carried out easily
with positional stability, and uniformity of fiber density of
the cotton filling, as well as the contact conditions
between the wick and the cotton filling, can be
improved.
[0029] In particular, with respect to the cotton filling,
there is no need to stuff the filling into the inside of the
fuel tank, and it is possible to carry out assembly so that
the cotton filling is sandwiched between parts of prede-
termined shape in advance, and it is thus possible to

make the packing density distribution uniform.

[0030] As well as simplifying production thus far
described where packing of the wick and cotton filling in
to the fuel tank from an opening of the fuel tank is made
easy, it is possible to provide a protrusion for abutment
and positioning of the cotton filling and the wick on at
least one side of the split parts, and it is possible to sim-
ply improve on the situation with the integrated tank of
the related art where shaping was difficult, and where
insertion of the wick and cotton filling were difficult if this
protrusion was provided.
[0031] With the provision of the protrusion for fixing
at the inner surface of the block constructed fuel tank, it
is possible to prevent movement of the wick and the cot-
ton filling inside the tank when the finished product is
being moved or carried around, and it is possible to
obtain positional stability and maintain fuel supply per-
formance.
[0032] With the arrangement of an abutment mem-
ber for fixing as a separate part inside the fuel tank, the
fuel tank can be expected to have a stabilized cotton fill-
ing and wick even if shape processing is not carried out
on the inner surface.
[0033] By providing a reinforcing member for pre-
venting deformation of the fuel containing section inside
the block constructed fuel tank, it is possible to prevent
deformation of the fuel tank such as by squashing, and
to prevent damage and leakage of liquid fuel, even if the
fuel containing section is formed from a paper material.
In this case, if the reinforcing member is made from a
paper material surrounding the cotton filling or a part
gripping the cotton material, ease of assembly can be
improved due to integration of the cotton filling and the
wick.
[0034] On the other hand, if a fixed amount of
fibrous material is previously formed into a shape coin-
ciding with the shape of the fuel tank and gathered
together as the cotton material, and the density of the
fibrous material is homogenized, the ease of handling
with respect to manufacture of fibrous material that is
protean is improved and control of packing density is
also simplified, and further, filling into the block con-
structed fuel tank can be carried out simply in produc-
tion, it us suitable for mass production and the burner
can be manufactured easily.
[0035] Also, with suction section of the wick inte-
grated with the cotton filling and the integrated unit
packed in to the block constructed fuel tank in advance,
assembly of the wick is simplified, and it is possible to
arrange at an appropriate position without insertion in to
the fibrous material, even if the wick suction section is of
a flexible material having a low material hardness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

Fig. 1 is a schematic cross sectional drawing of a
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smoker's lighter as one example of a liquid fuel
burner provided with a fuel tank of a first embodi-
ment of the present invention.

Fig. 2 is a perspective exploded view of the fuel
tank section of Fig. 1.
Fig. 3 is a schematic cross sectional drawing of a
smoker's lighter as one example of a liquid fuel
burner provided with a fuel tank of a second
embodiment of the present invention.
Fig. 4 is a perspective exploded view of the fuel
tank section of Fig. 3.
Fig. 5 is a schematic cross sectional drawing of a
smoker's lighter as one example of a liquid fuel
burner provided with a fuel tank of a third embodi-
ment of the present invention.
Fig. 6 is a perspective exploded view of the fuel
tank section of Fig. 5.
Fig. 7 is a schematic cross sectional drawing of a
smoker's lighter as one example of a liquid fuel
burner provided with a fuel tank of a fourth embodi-
ment of the present invention.
Fig. 8 is a perspective exploded view of the fuel
tank section of Fig. 7
Fig. 9 is a perspective exploded view of a fuel tank
section of a fifth embodiment.
Fig. 10 is a perspective exploded view of a fuel tank
section of a sixth embodiment.
Fig. 11 is a perspective exploded view of a fuel tank
section of a seventh embodiment.
Fig. 12 is a perspective exploded view of a fuel tank
section of a eighth embodiment.
Fig. 13 is a perspective exploded view of a fuel tank
section of a ninth embodiment.

PREFERRED MODE OF CARRYING OUT THE
INVENTION

[0037] Various embodiments of a fuel tank for a liq-
uid fuel burner of the present invention will be described
in the following, with reference to the attached drawings.

*First Embodiment+

[0038] Fig. 1 shows the schematic cross sectional
structure of a smoker's lighter as a liquid fuel burner
provided with the fuel tank of this embodiment. Fig. 2
shows an exploded view of the fuel tank.
[0039] The lighter 1 has a fuel tank 2 that is cylindri-
cal with one end closed off, and cotton filling 3 formed
from absorbent fibrous material for being impregnated
with and holding liquid fuel is arranged inside the fuel
tank 2, with an upper cover 4 being fixed to an upper
part of the fuel tank 2. The cotton filling 3 is arranged
towards the bottom of the fuel tank, and a space is pro-
vided in the upper part.
[0040] A metallic wick holder 7 is fixed to the upper
cover 4, passing vertically through the upper cover 4 to
the inside of the fuel tank 2, and a wick 6 passes

through and is held by the wick holder 7. The wick 6 is
comprised of a tip end combustion section 61 protrud-
ing upward from the wick holder 7, and a suction section
62 coming into contact with the cotton filling 3 lower
down that are integrally formed using a material that will
be described later.

[0041] An igniting member 10 opposite a tip end of
the combustion section 61 of the wick 6 is also arranged
in the cover 4. This igniting member 10 is configured
having a flint 11 and flint pressing spring 12 inserted so
as to be moveable in the vertical direction in to a bracket
41 extending vertically and provided integrally with the
cover 4, a spark wheel 13 and a side wheel 14 rotatably
supported on struts 42 on both sides of an upper part of
the bracket 41, and the tip of the spark wheel 13 is
pressed against the peripheral edge of the spark wheel
13 by the spring force of the flint pressing spring 12. A
spark is caused to fly off in the direction of the wick 6 by
the rotating operation of the side wheel 14.
[0042] A blocking cap 16 for preventing evaporation
is also provided in an upper part of the upper cover 4 in
such a way that it can be opened and closed. This
blocking cap 16 is rotatably hinged by a pin 17 at one
end of the upper surface of the upper cover 4, and an
inner cap 16a surrounding the periphery of the wick
holder 7 and covering the combustion section 61 to
make it airtight is provided on the inner surface of the
blocking cap 16. An O-ring 19 is horizontally attached to
a peripheral blade section of the wick holder 7, and
pressure welded to the inner surface of the inner cap 16
to increase airtightness.
[0043] Vents 20 located inside the inner cap and
connecting the inside of the fuel tank 2 to the outside
when the blocking cap is closed are provided in the wick
holder 7.
[0044] The fuel tank 2 has a split structure with a
fuel containing section of the fuel tank having a base
section and a side wall longitudinally divided into two
split parts 21 and 22, with split parts of the two split
parts 21 and 22 widened out to flange shaped connect-
ing sections 21a and 22a. The fuel tank is formed by
joining the two split parts together after the cotton filling
3 and the wick 6 have fitted in, and joining the assembly
to the upper cover 4. The split parts 21 and 22 of the fuel
tank 2 are synthetic resin molded components formed
of polyethylene terephthalate, and are provided so that
the internal volume of the fuel tank 2 is 8 cm3 in the
assembled state.
[0045] The fibrous material of the cotton filling is
softwood pulp having a fiber width of 50 µm, and a fiber
thickness of 15 µm. When the cotton filing is packed
inside the fuel tank 2, it is divided in two to give a density
of 0.07 g/cm3 and arranged either side of the suction
section 62 of the wick 6. The divided cotton filling is then
gripped from both sides by the split parts 21 and 22, and
the connecting sections 21a and 22a of the side sur-
faces and the bottom sections of the split parts 21 and
22 are integrated by heat fusion with the combustion

7 8

5

10

15

20

25

30

35

40

45

50

55



EP 1 018 620 A1

6

section 61 of the wick 6 protruding from an opening sec-
tion connecting to the upper cover 4.

[0046] The volume of the cotton filling loaded inside
the fuel tank 2 is 7 cm3. The cotton filling 3 is impreg-
nated with liquid fuel that is a mixture of 95 % by weight
ethyl alcohol and 5 % by weight n-hexane, which is then
held. Joining together of the upper opening section of
the fuel tank 2 and the upper tank 4 is carried out using
ultrasonic welding, heat fusing or adhesive, and the fuel
tank is made so that liquid fuel does not leak from these
joining section.
[0047] The wick is made of ceramic fiber. For exam-
ple, a microscopic amount of organic binder of is added
to a ceramic fiber formed by making a raw material hav-
ing alumina with a thickness of 2,8 µm and silica as
main constituents into fibers, and the fibers formed into
a plate having a fiber density of 0.16g cm3, and this
plate is cut, formed into rod-shaped pieces having a
length of 70mm and of 3mm x 3mm rectangular cross
section, and the rod-like pieces are inserted into a wick
holder 7 having an inner diameter of 4.0 mm, an outer
diameter of 6.0 mm, and a length of 9.0 mm. The com-
bustion section 61 of this wick 6 is fixed so as to pro-
trude from the upper end surface of the wick holder
seven to a length of 3mm, and the suction section 62
has a length of 45mm from the lower end inserted into
the cotton filling.
[0048] An outer skin 63 that is porous and has lower
permeability to liquid fuel than the internal material is
coated on at least the outer surface of the combustion
section 61 of the wick 6, so as to make a flame shape
tapered. This outer skin 63 is formed at a side 10mm
from the upper end of the wick 6, and a ceramic fiber
surface is exposed on the upper surface of the combus-
tion section 61 and the side of the suction section 62.
[0049] The wick 6 as described above sucks up liq-
uid fuel that the cotton filling is impregnated with using
the suction section 62 and utilizing the capillary phe-
nomenon, supplies the sucked up liquid fuel to the com-
bustion section 61. The combustion section 61
protruding upwards from the wick holder 7 is then
ignited to generate a flame and the fuel is burnt.
[0050] With the above described split structure of
the fuel tank 2, cotton filling can be simply packed into
the inside of the fuel tank 2 at a uniform packing density,
a good contact condition can also be maintained with
respect to the wick 6, and the arrangement is simple.
[0051] The wick can also have the upper combus-
tion section 61 and the lower suction section 62 made
separately from different materials, and with a lower end
of the combustion section 61 and an upper end of the
suction section 62 in contact with each other, they can
be held together using the wick holder 7. In this case, it
is possible, for example, for the combustion section 61
to be formed from ceramic fiber, as described previ-
ously, for the suction section 62 to be formed by bun-
dling and fixing alumina fibers together or adding a
binder to acrylic fiber and pressing them into a rod-like

shape, with a thickness of the acrylic fiber being 3
denier and a porosity being 60%.

*Second Embodiment+

[0052] Fig, 3 shows the overall structure of a lighter
provided with a fuel tank of this embodiment, and Fig. 4
shown an exploded view of the fuel tank section.
[0053] Similarly to the previous embodiment, the
cotton filling 3 is softwood pulp having a fiber width of 50
µm, and a fiber thickness of 15 µm. When it is packed
into the fuel tank 2, an amount necessary to give a den-
sity of 0.07 g/cm3 is covered, together with the suction
section 62 of the wick 6 similar to the first embodiment,
by a coating layer 31 of heat fusible polypropylene non
woven fabric, side edges and lower edges are heat
fused and the cotton filling and wick mass is formed into
a bag shape matching the internal shape of the fuel
tank. After that, the coating layer 31 on both side sur-
faces is heat fused at four points 32 to prevent move-
ment of the internal fiber material due to shocks etc.
The volume of the cotton filling is 7 cm3.
[0054] The split structure of the second embodi-
ment is the same as that of the first embodiment, with a
base section and a side wall longitudinally divided into
two split parts 21 and 22, and the material is also the
same, being synthetic resin molded components
formed of polyethylene terephthalate. Also, a needle
shaped projection 50 is formed on an inner surface of
one of the split parts 22, so as to pass through an upper
part of the suction section 62 of the wick 6 projecting
from the cotton filing 3, and this needle shaped projec-
tion 50 prevents movement of the wick 6 due to shocks
etc. The internal volume of the fuel tank 2 after it has
been assembled is 8 cm3. Apart from this feature, the
second embodiment is the same as the first embodi-
ment.
[0055] After the cotton filling 3 integral with the wick
6 has been enclosed on both sides by the two split parts
21 and 22 of the fuel tank 2 and the projections 50
pierce the wick 6 to lock it, the flange-shaped connect-
ing sections 21a and 22a on the side and bottom sur-
faces of the split parts 21 and 22 are subjected to
ultrasonic welding to finally form the container shaped
fuel tank 2.
[0056] With this embodiment, by integrating the cot-
ton filling and the wick 6 in advance, arrangement of the
fuel tank 2 is easy, and it is possible maintain fuel stor-
age and supply performance with a uniform fiber den-
sity, by preventing movement of the fibrous material of
the cotton filling by coating with the outer coating 31 and
welding at the points 32.

*Third Embodiment+

[0057] Fig, 5 shows the overall structure of a lighter
provided with a fuel tank of this embodiment, and Fig. 6
shows an exploded view of the fuel tank section.
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[0058] Similarly to the first embodiment, the mate-
rial of the cotton filling 3 is softwood pulp having a fiber
width of 50 µm, and a fiber thickness of 15 µm. When it
is packed into the fuel tank 2, an amount necessary to
give a density of 0.07 g/cm3 is covered, together with
the suction section 62 of the wick 6 similar to the first
embodiment, by a coating layer 31 of heat fusible poly-
propylene non woven fabric, side edges and lower
edges are heat fused and the cotton filling and wick
mass is formed into a bag shape matching the internal
shape of the fuel tank. The volume of the cotton filling is
7 cm3.

[0059] The split structure of the fuel tank 2 is
divided into two split parts 23 and 24 by cutting away a
side surface, and the material is polyethylene terephtha-
late. One of the split parts 23 has a flat plate shape
forming one side surface of the fuel tank 2, while the
other split part 24 has a cross section like an open-
ended square, forming the other side surface of the fuel
tank, a bottom wall and curved side walls.
[0060] Six needle shaped projections 51 are formed
on the inner surface of the other split part 24 for holding
the cotton filling 3, and these projections 51 pierce the
cotton filling 3 and lock it, thus preventing the cotton
material 3 from moving as a result of shocks etc. Two
claw-like projections 26 (52?) are also formed on a con-
nection section for the upper cover 4 for gripping the
suction section 62 of the wick 6 to lock it, thus prevent-
ing the wick 6 moving as a result of shocks etc. The
internal volume of the fuel tank 2 after it has been
assembled is 8 cm3.
[0061] The cotton filling 3 integrated with the wick 6
is fitted inside the split part 24 having the open-ended
square shape, the cotton filling 3 and the wick 6 are
fixed by the projections 51 and 52 and the plate shaped
split part 23 is mounted over the top. The joining sec-
tions 23a and 24a of the two split parts are subjected to
ultrasonic welding to finally form the fuel tank 2. Apart
from this feature, the third embodiment is the same as
the first embodiment.

*Fourth Embodiment+

[0062] Fig, 7 shows the overall structure of a lighter
provided with a fuel tank of this embodiment, and Fig. 8
shows an exploded view of the fuel tank section.
[0063] The material of the cotton filling 3 is a mix-
ture of 90 % by weight softwood pulp having a fiber
width of 50 µm, and a fiber thickness of 15 µm, and 10%
by weight of polypropylene fiber having a thickness of 6
denier. When it is packed into the fuel tank 2, an amount
necessary to give a density of 0.07 g/cm3 is packed into
a mold having a cavity shape corresponding to the
shape of the fuel tank 2, and the suction section 62 of
the wick 6 similar to that of the first embodiment is
inserted at a fixed position, heated to a temperature
higher than its fusing temperature, for example 180°C to
fuse the fibrous materials together, and the cotton filling

3 is integrated with the wick 6 so as to keep a shape
matching the shape of the inner surface of the fuel tank
2. The volume of the cotton material 3 is 7 cm3.

[0064] The split structure of the fuel tank 2 is similar
to that of the first embodiment, being divided into two
split parts 21 and 22 having flange shaped joining sec-
tions 21a and 22a. The material of the fuel tank is a
sheet of 1 mm thickness having low density polyethyl-
ene film press coated on one or both surfaces, and the
coated sheet is then pressed to form them into shapes
of the respective split parts. Each of the split parts 21
and 22 has a heat fusible cover film for preventing leak-
age of liquid fuel formed on an inner surface of a sheet
formed of fibrous material. The internal volume of the
fuel tank after assembly is 8 cm3.
[0065] A locking member 8 for fixing the wick 6 and
the cotton filling 6 is arranged inside the divided fuel
tank 2. This locking member 8 is formed as a folded
metal plate such as, for example, a steel plate having a
width of 20 mm, a length of 55 mm and a thickness of
0.2 mm, and is made to match substantially half of the
internal shape of the fuel tank 2. The plate is folded
inwards on itself at four places, two on either side, to
form pointed projections 81 for piercing the cotton filling,
and this projections 81 lock the cotton filling 3 in place.
The plate is also folded over at two places at an upper
part to form a projection 82 for gripping and holding the
wick 6.
[0066] The subassembly of the cotton filling 3
locked in place in the locking member 8 using the pro-
jections 81 and 82 is sandwiched on either side by the
split parts 21 and 22, and heat fusible cover films on the
connecting sections 21a and 22a of the split parts 21
and 22 are joined together by ultrasonic welding or heat
welding to finally form the fuel tank 2. Apart from this
feature, the fourth embodiment is the same as the first
embodiment.
[0067] The cotton filling 3 of this embodiment sim-
plifies handling since the fibrous materials are fused
together, and makes it possible to prevent the fibrous
material being unevenly distributed.
[0068] If the fuel tank 2 is formed of the above
described paper material, it is also possible to use a
laminated metallic foil. For example, laminating an alu-
mina foil on one surface of board 1 mm thick, coating
that surface with low density polyethylene to provide a
heat fusible cover film, and pressing into the shapes of
the respective split parts so that the cover film becomes
the inner surface, to form the split parts. Then, the con-
necting sections of the split parts are joined together by
ultrasonic welding with the cotton filling stored inside, to
finally form the fuel tank 2. The alumina laminate is
more effective in preventing leakage of the liquid fuel
compared to the board, and strength is also improved.

*Fifth Embodiment+

[0069] Fig. 9 shows an exploded view of a fuel tank

11 12

5

10

15

20

25

30

35

40

45

50

55



EP 1 018 620 A1

8

of the fifth embodiment. The fuel tank 2 of this embodi-
ment has a split structure having two split parts 25 and
26 formed by cutting in one side wall away. One of the
split parts 25 is a flat plate having a connecting section
25a along its edge, and the other split part 26 has an
open-ended square shaped cross section with flange
shaped connecting sections at its sides and bottom.
The split part 26 that is the main part of the container is
formed of polyethylene terephthalate and the other split
part 25 is a 1 mm thick board having an inner surface
coated with a cover film of heat fusible polyethylene
terephthalate, or a polyethylene terephthalate synthetic
resin plate. The internal volume of the fuel tank is 8 cm3.

[0070] The cotton filling 3 is integrally molded with
the wick 6 in the same way as the fourth embodiment.
The cotton filling is placed inside the split part 26 having
3 a cross section that is like an open ended square, and
the split part 25 is then placed over that. The connecting
sections 25a and 26a of two split parts 25 and 26 are
then joined together by heat fusing to form the fuel tank.
Apart from this feature, the fifth embodiment is the same
as the fourth embodiment.

*Sixth Embodiment+

[0071] Fig. 10 shows an exploded view of a fuel
tank section of the sixth embodiment. The split structure
and material of the fuel tank 2 are the same as in the
fourth embodiment, namely with board as a base.
[0072] The fibrous material of the cotton filling 3 is
also the same as in the fourth embodiment, namely a
mixture of 90 % by weight softwood pulp having a fiber
width of 50 µm, and a fiber thickness of 15 µm, and 10%
by weight of polypropylene fiber having a fiber thickness
of 6 denier. This mixture is heat treated and com-
pressed into a mat having a specified thickness, which
is then cut into a rectangular parallelepiped correspond-
ing to the inner shape of the fuel tank 2. Also, the cotton
filling 3 is vertically divided in two in correspondence
with the mounting position of the wick 6, and the suction
section 62 of the wick 6 is fitted into and supported by
the split surfaces. Three vertical engagement slots 3a
are formed in a central portion of one surface of the cot-
ton filling 3.
[0073] On the other hand, a reinforcing member 33
for preventing deformation of the fuel tank 2 is wrapped
around and inserted into the cotton filling 3 while it is
held. This reinforcing member 33 is formed from a card-
board material punched into a specified shape and hav-
ing insertion tabs 33a coming together on both ends.
The reinforcing member 33 is folded over so as to wrap
up the side surfaces of the cotton filling 3, and with the
insertion tabs 33a inserted into the engagement slots
3a in the cotton filling so as to be integral with the cotton
filling 3 this subassembly is inserted into the divided
split parts 21 and 22, the flange shaped connecting sec-
tions 21a and 22a are joined and the fuel tank 2 is
formed. Apart from this feature the sixth embodiment is

the same as the fourth embodiment.

[0074] When the insertion tabs 33a of the reinforc-
ing member 33 are inserted into the engagement slots
3a of the cotton filling 3, the tips preferably make contact
with the inner surface of the cardboard opposite which
is effective from a reinforcement viewpoint. Also, the
reinforcing member integral with the cotton filling can be
inserted into the fuel tank after assembly. Besides a
paper type fuel tank 2, the reinforcing member 33 can
also be provided for a fuel tank 2 made of a light case of
synthetic resin.
[0075] In this embodiment, the side wall strength of
the fuel tank 2 is improved by the reinforcing member
33, deformation such as caving in of the low strength
side walls can be prevented even for a paper type fuel
tank 2, and lowering of the commercial value with defor-
mation and stored liquid fuel breaking through when the
cotton filling is pressed can be avoided. Also, the cotton
filling is surrounded and held by the reinforcing member
33 which simplifies handling.

*Seventh Embodiment+

[0076] Fig. 11 shows an exploded view of a fuel
tank section of the seventh embodiment. The base
structure is the same as that in the sixth embodiment.
[0077] The cotton filling 3 is divided in two across its
width and the suction section 62 of the wick 6 is fitted
into and supported by the split surfaces. Also, three ver-
tical engagement slots 3a are formed in a central por-
tion of one surface of the cotton filling 3, as in the
previous embodiment.
[0078] The reinforcing member 33 inserted into the
fuel tank 2 is formed of cardboard, as in the previous
embodiment, but the insertion tabs 33b have a substan-
tially triangular shape. The reinforcing member 33 is
folded over so as to be wrapped around and the cotton
filling 3, and the insertion tabs 33b are inserted into the
cotton filling 3. These insertion tabs have a substantially
triangular shape which makes them easy to insert into
the engagement slots 3a. Apart from this feature, the
seventh embodiment is the same as the sixth embodi-
ment, and the operation is also the same.

*Eighth Embodiment+

[0079] Fig. 12 shows an exploded view of a fuel
tank section of the eighth embodiment, and features
another reinforcing member.
[0080] The cotton filling is the same as that in the
sixth embodiment, being divided in two in its width direc-
tion, and having the suction section 62 of the wick 6
inserted into and supported by the split surfaces.
[0081] Also, reinforcement members 35 and 26
inserted into the fuel tank 3 are formed of synthetic resin
gripping the cotton filling 3 from both sides. One of the
reinforcement members 35 has three needle shaped
projections 35a formed on one side of a plate section,
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while the other reinforcement member 36 has three
engagement holes 36a into which tips of the needle
shaped projections 35a fit.

[0082] The reinforcement members 35 and 36 grip
the cotton filling 3m with the needle shaped projections
35a of the one reinforcement member 35 piercing the
cotton filling 3 and tips fitting into the engagement holes
36a in the other reinforcement member 36 on the other
side of the cotton filling 3 and fastening the three
together, thus integrally holding the cotton filling 3.
[0083] After the cotton filling has been inserted
together with the reinforcement members 35 and 36 into
the separated partitioned sections 21 and 22, the
flanged connecting sections 21a and 22a are joined, to
finally form the fuel tank 2. Apart from this feature, the
eighth embodiment is the same as the sixth embodi-
ment.
[0084] In this embodiment, by arranging the rein-
forcement members 35 and 36, the needle shaped pro-
jections 35a constitute a strut-like reinforcement
structure to improve the lateral strength of the fuel tank
2, and even for a paper type fuel tank it is possible to
prevent deformation such as normally results when the
low strength sides of such a fuel tank cave in when
pressed. It is also possible to avoid reduction in the
commercial value due to leakage of the liquid fuel forced
into the cotton filling 3 and stored or deformation.
Because the cotton filling 3 is gripped by the reinforce-
ment members 35 and 36, handling is made easy.

*Ninth Embodiment+

[0085] Fig. 13 shows an exploded view of a fuel
tank section of the ninth embodiment, and apart from
the reinforcement members it is the same as the other
embodiments.
[0086] The cotton filling 3 is divided in two in its
width direction, as in the eighth embodiment, and the
suction section 62 of the wick 6 is fitted between and
supported by the split surfaces of the cotton filling 3.
The width of the cotton filling 3 is formed thinner than
the thickness of the storage section of the fuel tank 2 by
the extent of the strut-like reinforcement member 37,
which will be described later.
[0087] The reinforcement member 37 inserted into
the fuel tank 2 is formed as a molded component having
a paper base. This reinforcement member 37 is formed
substantially in a U-shape having columnar sections
37a running along either side of the cotton filling 3, and
a bottom section 37b running along the bottom of the
cotton filling. The cotton filling 3 is surrounded by and
held in an inner rectangular hollow part 37c.
[0088] After the cotton filling 3 has been inserted
together with the reinforcement member 37 into the
separated partitioned sections 21 and 22, the flanged
connecting sections 21a and 22a are joined, to finally
form the fuel tank 2. Apart from the fact that the bottom
of the fuel tank 2 is curved in an arc shape, the split

structure is the same as in the sixth embodiment.

[0089] In this embodiment, by arranging the rein-
forcement member 37, the strength of the two sides and
the bottom of the fuel tank 2 are improved, and even for
a paper type fuel tank it is possible to prevent deforma-
tion such as normally results when the low strength
sides of such a fuel tank cave in when pressed. It is also
possible to avoid reduction in the commercial value due
to leakage of the liquid fuel forced into the cotton filling
3 and stored or deformation. Also, because the cotton
filling 3 is contained in the reinforcement member 37,
handling is made easy.
In the split structure of each of the above described
embodiments, cotton filling 3 has been arranged inside,
but this filling can

be changed as appropriate.

Claims

1. A fuel tank for a liquid fuel burner, that causes liquid
fuel that has impregnated and is stored in a cotton
material made of absorbent fibrous material con-
tained in a fuel tank to be sucked up by a suction
part of a wick and burnt in a combustion section at
the tip of the wick,

a fuel containing part of the fuel tank having a
split structure with split parts being joined
together.

2. The fuel tank of claim 1, wherein the fuel containing
section is formed of synthetic resin.

3. The fuel tank of claim 1, wherein the fuel containing
section is provided with a coating film for preventing
infiltration of liquid fuel to the inner surface of a
fibrous paper material.

4. The fuel tank of claim 3, wherein the fuel containing
section is formed from a laminated material having
metallic foil and a synthetic resin film laminated on
the fibrous paper material.

5. The fuel tank of claim 1, wherein split sections of
the fuel containing section are joined together by
ultrasonic welding, heat fusion or adhesive.

6. The fuel tank of claim 1, wherein the liquid fuel is
fuel having alcohol as its main constituent, and an
inner surface of a fuel containing section is formed
of either polyethylene, polypropylene, polystyrene,
polyacetal, polyethylene phthalate, polyacryloni-
trile, denatured polyphenylene ethyl, or polyphe-
nylene sulfide.

7. The fuel tank of claim 1, wherein protrusions for fix-
ing at least one of the cotton filling and the wick are
formed on an inner side of the fuel containing sec-
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tion.

8. The fuel tank of claim 7, wherein the protrusions
pierce and fix at least one of the cotton filling and
the wick.

9. The fuel tank of claim 1, wherein a locking member
for fixing at least one of the cotton filling and the
wick is arranged inside the fuel containing section.

10. The fuel tank of claim 1, wherein a reinforcement
member for preventing deformation of the fuel con-
taining section is arranged inside the fuel contain-
ing section.

11. The fuel tank of claim 10, wherein the reinforce-
ment member is a paper material surrounding the
cotton filling.

12. The fuel tank of claim 10, wherein the reinforce-
ment member is a part for gripping the cotton filing.

13. The fuel tank of claim 1, wherein the split sections
are joined together after the cotton filling and wick
have been placed inside the fuel containing section.
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