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(54) FILTER STRUCTURE OF IGNITER

(57) A filter structure for an ignitor is provided, in
which a flame length is kept uniform by ensuring con-
stant gas permeability and ease of assembly of the filter
is achieved. When causing ejection and combustion of
fuel gas, which is contained in a tank chamber (24), out
of a discharge nozzle (3) via a filter (71) which serves
to keep the gas passage rate flowing therethrough con-
stant and a valve mechanism (4) for starting and stop-
ping feeding of the gas, the filter (71) is made of a mem-
brane film (71a), which has pores and serves to keep
the passage rate of the gas flowing therethrough con-
stant; and a permeable porous body (71b) placed on the
membrane film. A filter component (7) for affixing the
filter (71) to the holder (72) is assembled on the up-
stream side of the valve mechanism (4). The holder (72)
has a centrally formed vent hole (72c), the filter (71) is
welded to the holder along the peripheral edge of the
vent hole (72c), and the membrane (71a) and porous
body (71b) of the filter are not joined together within the
region corresponding to the region within the vent hole
(72c) of the holder.
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Description

Technical Field

[0001] The present invention relates to an ignitor for
igniting and combusting fuel gas supplied through a dis-
charge nozzle, and more specifically relates to a filter
structure of the ignitor wherein a constant gas passage
rate is assured, thereby eliminating the need to control
the flame length.

Background Art

[0002] Conventionally known typical ignitors such as
low price lighters and firing rods are roughly classified
into two types: an adjustable type wherein gas outflow
and hence flame length are controlled using a knob; and
an adjustment-free type wherein a special filter, i.e. a
membrane film serving as a flow-rate control element
which permits the passage of fuel gas at a constant flow
rate, is used to eliminate the need to regulate the flame
length.
[0003] U.S. Patent No. 4,478,570 discloses an exam-
ple of a structure of such an adjustment-free type filter
which is provided as a pressure reducing device using
a membrane film formed from a porous film. This filter
structure has a two layer construction consisting of a
membrane film (mesoporous film) having pores of a ra-
dius ranging from 200 to 5000 nm and a lining porous
film overlying the upper surface of the membrane film in
close, gap-free contact. The membrane film is located
between a liquid fuel tank of the ignitor and a space
downstream of an outlet, and sealingly affixed between
a cylindrical member and a support member.
[0004] U.S. Patent No. 4,560,345 discloses another
filter structure wherein a membrane film (a fuel-perme-
able proportioning disk) as a control element is tightly
braced in its border region by means of a bracing disk.
[0005] To prevent mechanical instability of the mem-
brane film, the adjustment-free filter structures using the
membrane film referred to above include a porous body,
such as a porous film or a nonwoven fabric, which is
disposed in intimate contact with the upper surface of
the membrane film. In the filter structure, the membrane
film provided with the porous body is press-fit or tight-
ened against the remaining part of the filter structure,
such that the portion except a gas-permeable region is
hermetically sealed.
[0006] For example, when a filter 171 is mounted up-
stream of a center hole 141a of a valve main body 141
in a valve mechanism, as shown in FIG. 12, the filter
171, which has been cut to size, is mounted such that
the filter 171 is pressed against the end face of the valve
main body 141 by disposing the periphery of the filter
171 between the end face of the valve main body 141
and a bracing member 145 having a passage hole 145a,
and crimping a lower edge 140a of an outer cover 140
for the valve main body 141 such that the lower edge is

folded toward the inside thereof.
[0007] Examples of such filters 171, which are com-
mercially available and conventionally used, include a
filter as shown in FIGS. 13a and 13b. The filter compris-
es a membrane film 171a; and a porous body 171b
which is constructed of nonwoven fabric and serves to
protect the membrane film. The membrane film 171a
and the porous body 171b are brought into intimate con-
tact with each other and these two layers are joined to-
gether by lamination at dot-like joint points P which are
spaced at predetermined intervals. As shown in FIG. 12,
the filter 171 is mounted in place so that a plurality of
joint points P is present in the filter. The number of the
joint points (in the example shown, four) is determined
depending on the size of a gas passageway, and a sub-
stantial permeable area of the filter 171 is decreased by
the area of the joint points P.
[0008] In the filter structure as described above, it is
necessary that a small membrane film of diameter about
3 to 4 mm and a porous body for protecting the mem-
brane film are superposed on one another, and hermet-
ically fixed in place, for example, by press-fitting a brac-
ing member and crimping the periphery of the super-
posed membrane film and porous diameter. Therefore,
the manufacturing yield is low. Further, when bracing
and crimping, extreme care must be taken to prevent
tearing of the membrane film caused by poor contact
and excessive contact of the membrane film. Dimension
variations in press-fitting components may cause subtle
differences in diameters of the gas passageway, and
hence cause variations in flame length.
[0009] The commercially available filter having two
layers, i.e., the membrane film and the nonwoven fabric,
which are integrally joined together by lamination, in-
cludes on the membrane film a myriad of very-small-di-
ameter joint points P via which the membrane film is
joined with the nonwoven fabric. The joint point is heat
sealed and thus resinified, so that no gas can pass
through the joint point. A gas passage rate, i.e. a gas
outflow rate of the membrane film varies according to
how many joint points are present on the membrane film
placed in a gas passageway of the ignitor, thereby caus-
ing variations in flame length among the ignitors. Thus,
the aforementioned filter structure is not satisfactory
with regard to its operation as an adjustment-free filter
structure.
[0010] In view of the foregoing observations and de-
scription, an object of the invention is to provide a filter
structure for an ignitor, by which variations in gas per-
meability and hence variations in flame length among
the filters are minimized, and ease of assembly of the
filter is assured.

Disclosure of Invention

[0011] A filter structure of an ignitor of the present in-
vention is, in an ignitor for causing ejection and combus-
tion of fuel gas, which is contained in a tank chamber,
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out of a discharge nozzle via a filter which serves to keep
the gas passage rate flowing therethrough constant and
a valve mechanism for starting and stopping feeding of
the gas. The filter structure is characterized in that the
filter comprises a membrane film, which has pores and
serves to keep the passage rate of the gas flowing
through the filter constant, and a permeable porous
body placed on the membrane film; a filter component
for affixing the filter to the holder is assembled on the
upstream side of the valve mechanism; the holder has
a centrally formed vent hole; the filter is welded to the
end face of the disk portion along the peripheral edge
of the vent hole; and the membrane and porous body of
the filter are not joined together within a region corre-
sponding to the region within the vent hole of the holder.
[0012] The porous body of the filter is positioned on
the valve mechanism side. It is preferable that the filter
is stamped out of a flat sheet material after being welded
to the holder. The filter may be affixed to the holder by
thermal welding, ultrasonic welding, insert molding or
the like. The filter is a multilayer structure which has no
joint points between the membrane and the porous body
within the region corresponding to the region within the
vent hole.
[0013] The porous body of the filter is nonwoven fabric
composed of synthetic resin. Preferably, fibers em-
ployed in the nonwoven fabric have preferably a fiber
diameter within a range between 30 and 15 µm and a
base weight (fiber weight) within a range between 40
and 15 g/m2, and are polypropylene fibers formed from
the same material as of the membrane, polyester fibers
with a low wettability, or fibers made butanophobic.
[0014] The porous body of the filter may be mesh ma-
terial composed of synthetic resin. A preferable mesh
material is that made of fine fibers having a fiber diam-
eter within a range between about 15 to 30 µm and a
mesh interval width within a range between about 200
to 500 µm.
[0015] The filter may be produced by placing the po-
rous bodies on opposite sides of the membrane film.
[0016] The holder preferably comprises a disk portion
having a centrally formed vent hole, and a tubular por-
tion, wherein the filter is welded to the end face of the
disk portion along the peripheral edge of the vent hole,
a part of the valve mechanism is inserted into the tubular
portion, an O-ring is provided at one end of the tubular
portion for hermetically sealing, and gas passage rate
is determined by the vent hole size.
[0017] The porous body of the filter is characterized
as being always in contact with a metal component for
heat supply which is a part of the valve mechanism.
Here, the degree of tensioning of the filter may be con-
trolled by changing the contact position, which is
brought in contact with the porous member of the filter,
at a part of the valve mechanism, thereby making fine
adjustments of the gas flow rate through the filter.
[0018] A resilient body may be provided within the fil-
ter at a position closer to on the tank chamber.

[0019] It is preferable that one end of the valve mech-
anism is inserted into the holder to which the filter is af-
fixed, so that the outer peripheral surface of the valve
mechanism at the end thereof and the inner peripheral
surface of the holder approach one another and the vol-
ume of the space defined therebetween is small. It is
also preferable that the inserted end face of the valve
mechanism is in contact with the porous body of the fil-
ter.
[0020] The filter structure of the present invention is
applicable to an ignitor for a firing rod as well as a gas
lighter, illustrated in an embodiment to be discussed lat-
er. The filter structure for these ignitors is intended to
cause ejection of liquefied gas contained in a tank cham-
ber from a discharge nozzle via a gas passage, and ig-
niting and combusting the gas, and comprises a valve
mechanism for starting and stopping feeding of gas in
the gas passage. This filter structure is provided within
the gas passage to maintain the passage rate of the gas.
Further, the filter structure of the invention can be ap-
plied to ignitors of the type for delivering fuel in its gas
phase, in which the filter structure is provided in direct
communication with a tank room containing therein liq-
uefied gas, without using a conventional wick.
[0021] In accordance with the invention as described
above, the filter for keeping the gas passage rate con-
stant comprises: a membrane film, which has pores and
serves to keep the passage rate of the gas flowing
through the filter constant; a permeable porous body
placed on the membrane film; wherein a filter compo-
nent for affixing the filter to a holder is assembled on the
upstream side of the valve mechanism; and the filter is
welded to the end face of the disk portion along the pe-
ripheral edge of the vent hole. Therefore, the welded
portions between the filter and holder are resinified such
that a complete seal is produced, and the resultant one-
piece filter component can be easily assembled. Fur-
ther, the filter and holders are welded to each other at a
region other than the portion corresponding to the effec-
tive vent hole, so that no joint points are present in the
portion corresponding to the region within the effective
vent hole, and variations in passage rate, which is de-
termined depending on the area of its permeable zone,
are minimized. Accordingly, a uniform flame length is
achieved.
[0022] In particular, filter components may be manu-
factured by welding a filter to an inexpensive resin hold-
er, so that manufacturing constraints are reduced and
handling of the components such as by an assembly are
significantly facilitated. Consequently, reliability of the
products can be enhanced with low cost.
[0023] Further, as described above, the holder, the
membrane film of the filter, and the porous body are
fused and resinified to provide complete hermeticity.
Therefore, during assembling, care is needed only in
sealing the resin holder and the O-ring 47. Reliable her-
meticity can be thus maintained without the need for
careful press-fit and crimping operations.
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[0024] The porous body of the filter is disposed to be
always in contact with a part of the valve mechanism,
thereby tensioning the membrane film via the porous
body. This provides a constantly stable state of the
membrane film without affecting the permeability there-
of. Further, the part of the valve mechanism in contact
with the porous material also serves to give heat re-
quired for evaporation. Thus, under this contact condi-
tion, the filter can be efficiently supplied with the heat for
evaporation.
[0025] Further, when the tensioning of the filter is
made adjustable, the passage rate through the mem-
brane film can be slightly increased by increasing the
tensioning strength.
[0026] Further, when a resilient body, which is formed
in the shape of a ring which is small enough so as to not
obstruct the permeable zone, is provided, a liquid re-
maining space below the filter is minimized, uniform
burning of the gaseous fuel can be achieved, and the
load produced when the filter component is screwed in
can be reduced.
[0027] When the outer peripheral surface of the end
of the valve mechanism, which is inserted within the
holder and the inner peripheral surface of the holder ap-
proach one another and the volume of the space defined
therebetween, is small, the amount of the liquefied gas
remaining in this space becomes less, and therefore ac-
cidental blaze, which may momentarily occur at a time
of valve opening, can be suppressed. In addition, heat
lost from the filter through evaporation can be restrained
by heat supply from the valve mechanism, whereby the
passage rate can be kept constant, and hence uniform
flame length is achieved.

Brief Description of the Drawings

[0028]

FIG. 1 is a side view in section of an ignitor for a gas
lighter having a filter structure according to an em-
bodiment of the invention, taken on a vertical and
longitudinal mid-plane;
FIG. 2 is an enlarged cross sectional view showing
a valve mechanism portion;
FIG. 3 is an enlarged cross sectional view showing
a filter structure portion;
FIG. 4A is a cross sectional view showing a state
before a filter component is assembled in place;
FIG. 4B is a cross sectional view showing a state
during assembling the filter component;
FIG. 4C is a cross sectional view showing a state
after assembling the filter component and a bottom
view of the filter;
FIG. 5A shows a layer construction of the filter;
FIG. 5B shows a surface state of the filter;
FIG. 6 is an enlarged cross sectional view of the
filter, in which the left-hand part and right-hand part
of the figure show mutually different tensioned

states of the filter;
FIG. 7 is a cross sectional view of an essential part
of a filter structure of another embodiment;
FIG. 8 is a cross sectional view of an essential part
of a filter according to another embodiment;
FIG. 9 is a cross sectional view of an essential part
of a filter according to a still another embodiment;
FIG. 10 is a cross sectional view of an essential part
of a filter structure according to an yet still another
embodiment;
FIG. 11 is a view similar to FIG. 10, but a valve main
body is separated from the filter component;
FIG. 13A shows a layer construction of a conven-
tional filter; and
FIG. 13B shows a surface state of the conventional
filter.

Best Mode for Carrying Out the Invention

[0029] Hereinafter, embodiments of a filter structure
of an ignitor according to the present invention will be
explained in detail with reference to the accompanying
drawings.
[0030] FIG. 1 is a side view in section of an ignitor for
a gas lighter having a filter structure according to one
embodiment of the invention, taken on a vertical and lon-
gitudinal mid-plane; FIG. 2 is an enlarged cross section-
al view showing a valve mechanism portion; and FIG. 3
is an enlarged cross sectional view showing a filter
structure portion.
[0031] A gas lighter 1 (ignitor) of the embodiment
comprises a lighter body 2 containing fuel gas; an dis-
charge nozzle 3 having a tip nozzle hole 31 through
which the fuel gas flows; a valve mechanism 4 for open-
ing and closing a gas passageway from the lighter body
2 according to displacement of the discharge nozzle; a
gas lever 5 for lifting the discharge nozzle 3 to open the
valve mechanism 4 when the fuel gas is ignited; an elec-
tric spark ignition mechanism 6 for igniting the outflow-
ing gas in response to the ignition operation, a filter com-
ponent 7 which is placed over an opening formed in the
bottom of the valve mechanism 4 to communicate with
a tank chamber 24 and which serves to control the gas
flow; a cap 8, which is disposed around the upper part
of the discharge nozzle 3, and an operation button 9
used for causing the gas supply and ignition.
[0032] The lighter body 2 has a tank body 21 (the low-
er part thereof is not shown) formed of synthetic resin
in a tubular shape having a lower bottomed end. An up-
per lid 22 is hermetically fixed onto the top of the tank
body 21. A tank chamber 24 for storing therein gaseous
fuel such as butane gas is formed within the tank body
21, and an intermediate case 23 is fitted onto the upper
lid 22.
[0033] The known valve mechanism 4 to start and
stop feeding of the gas to the discharge nozzle 3 verti-
cally extends through the upper lid 22 of the lighter body
2. The discharge nozzle 3 having a thin tubular shape
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is provided about the longitudinal axis of the valve mech-
anism 4 so as to be axially movable. A tip portion of the
discharge nozzle 3 extends beyond the upper end of the
valve mechanism 4. The discharge nozzle 3 comprises
a tapered tip portion near the nozzle hole 31; and a neck
32 which is provided directly below the tip portion so as
to be stepped to show a decrease of diameter. A nozzle
engaging portion 51 formed at one end of the gas lever
5 is engaged with the upper end of the neck 32.
[0034] A nozzle tip 34 is fitted in the tip nozzle hole 31
of the discharge nozzle 3 and serves to increase the de-
gree of air mixing by diffusing a part of the gas from the
nozzle hole 31 in the peripheral region of the nozzle hole
31 in order to enhance ease of ignition by electric spark
ignition to be described layer.
[0035] The valve mechanism 4 is intended to open the
gas passageway to permit discharge of the gas from the
nozzle. This valve mechanism is assembled as follows:
the filter component 7 and the valve main body 41 (valve
bottom) are fitted in this order into a mounting aperture
22b formed through the upper lid 22, a hold-down mem-
ber 42 (nozzle screw) is screwed to press the valve main
body 41, and the discharge nozzle 3 is disposed in an
axially slidable manner within the valve main body 41
and the hold-down member 42.
[0036] A valving element 44 is fitted onto the lower
inner end of the discharge nozzle 3 to plug the inner pas-
sage thereof, while the inner passage is communicated
with the peripheral region through the side opening 33
located at the middle of the nozzle. The valve main body
41 has a bottom which has a center hole 41a and there-
fore serves as a valve seat. The valving element 44 is
seated thereon and acts to open and close the center
hole 41a, whereby feeding of the gas is started and
stopped. The discharge nozzle 3 is urged downward in
its seating direction by a nozzle spring 45 disposed in a
compressed state between the discharge nozzle and
the upper inner end of the hold-down member 42.
[0037] Further, the central portion of the lower end
41b of the valve main body 41, i.e., a rim around the
center hole 41a, extends downward, and a holder 72 of
the filter component 7 is fitted therearound. A filter 71
affixed to the holder 72 is located below the center hole
41a of the valve main body 41, and communication with
the interior of the tank chamber 24 is provided via the
filter 71 and the passage hole 22a of the upper lid 22.
Thus the lighter is intended for delivering the fuel in gas
phase and does not have a wick of a porous material.
Details on the filter component 7 will be described later.
[0038] An O-ring 47, for hermetically sealing the
space between the inner peripheral surface of the
mounting aperture 22b of the upper lid 22 and the valve
main body 41, is fitted around the periphery of the valve
main body 41. Another O-ring 48, for hermetically seal-
ing the space between the inner peripheral surface of
the hold-down member 42 and the discharge nozzle 3,
is fitted around the periphery of the discharge nozzle 3
and in contact with one end of the nozzle spring 45.

[0039] The L-shaped gas lever 5, having at one end
a nozzle-engaging portion 51 engaged with the dis-
charge nozzle 3, is supported by an intermediate case
23 in a manner pivotable around a shaft 52 provided at
the bend of the lever. Another end of the L-shaped gas
lever 5 is provided with a linking portion 53, which ex-
tends obliquely downward and is linked with a lever
pusher 63, to be described later.
[0040] The operation button 9, which is disposed
above the lighter body 2 (intermediate case 23) at the
opposite end to the discharge nozzle 3, has a tubular
bottom attached to the upper end of a piezoelectric de-
vice 61 of the ignition mechanism 6 and can be pressed
downward.
[0041] The ignition mechanism 6 includes the piezo-
electric device 61 whose lower portion is held by the in-
termediate case 23 and whose upper portion is movable
in the vertical direction. A spark electrode 62 connected
to the upper end of the piezoelectric device 61 is dis-
posed at the upper part of the operation button 9. A high
voltage, generated by the operation of the piezoelectric
device 61, is applied between the spark electrode 62
and the discharge nozzle 3 (nozzle tip 34), whereby an
electric spark for ignition is produced.
[0042] Depression of the operation button 9 involves
downward movement of the upper half part of the pie-
zoelectric device 61. The lever pusher 63, which is
brought into contact with the linking portion 53 of the gas
lever 5 and causes the gas lever 5 to rotate, is provided
in the moving section of the piezoelectric device 61.
Thus, the first depression of the operation button 9 caus-
es the lever pusher 63 to rotate the gas lever 5, thereby
causing ejection of the fuel gas through the discharge
nozzle 3. Further depression of the operation button 9
operates the piezoelectric device 61 to produce a spark
ignition.
[0043] Hereinafter, the filter component 7 will be de-
scribed with reference to FIGS. 4A to 4C and FIGS. 5A
to 5B. The filter component 7 comprises the filter 71 and
the holder 72 for fixedly holding the filter 71. The filter
71 is, as shown in FIG. 5a, is made by superimposing
the membrane film 71a, which has pores and serves to
keep the passage rate of the gas flowing through the
filter constant, and a gas permeable porous body 71b.
Before being welded to the holder 72, the membrane
film 71a and the porous body 71b are not joined togeth-
er.
[0044] The membrane film 71a is formed of, for ex-
ample, a drawn polypropylene film having pores of a ra-
dius ranging from 200 to 5000 nm, and has properties
to assure the gas passage at a constant flow rate sub-
stantially independently of the amount and temperature
of the gas in the tank chamber 24. This controls the flow
rate of the gas through the membrane film, whereby the
amount of the discharged gas and hence the flame
length are kept constant without the need for adjust-
ment.
[0045] In this particular embodiment, the porous body
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71b is nonwoven fabric made of synthetic resin. The fib-
ers employed in the nonwoven fabric have preferably a
fiber diameter within a range between 30 and 15 µm and
a base weight (fiber weight) within a range between 40
and 15 g/m2, and are polypropylene fibers formed from
the same material as of the membrane film 71a, poly-
ester fibers with a low wettability, or fibers made butan-
ophobic.
[0046] As the material of the porous body 71b (non-
woven fabric), polypropylene resin, which is the same
as of the membrane film 71a, is preferable in light of its
excellent weldability, and polyester fibers having a lower
wettability than the membrane film 71a are more pref-
erable. In other words, the ignitors, such as a gas lighter
1 in which the gas-phase fuel is controlled, are charac-
terized in that the lower side of the membrane film 71a
may be brought into direct contact with the liquefied gas-
eous fuel when the ignitor is used while the ignitor is
tilted. In this case, the flame length when the liquefied
fuel is in contact with the lower side of the membrane
film tends to be longer than the flame length when the
vaporized fuel is in contact with the lower side of the
membrane film. Regarding this phenomenon, our test
results revealed that when polyester fibers with a wet-
tability lower than that of polypropylene are used as the
material of the porous body 71b (nonwoven fabric) to be
superimposed entirely on top of the membrane film 71a,
the difference in flame length between the gas-phase
combustion state when the ignitor is positioned in a nor-
mal position (upright position) and the liquefied gas
combustion state when the ignitor is positioned in a tilted
position was reduced. The direct contact of the low-wet-
tability fibers with the top of the membrane film enables
control of the liquefied fuel, without influencing the va-
porized fuel.
[0047] The holder 72 comprises a disk portion 72a
having a centrally formed vent hole 72c; and a tubular
portion 72b provided along the outer periphery of the
disk portion 72a. The filter 71 is welded to the end face
72d of the disk portion 72a along the peripheral edge of
the vent hole 72c. The most stable welded condition is
obtained when the holder 72 is made of the same ma-
terial, polypropylene resin, as of the membrane film 71a.
[0048] The filter component 7 is constructed as shown
in FIGS. 4A to 4C. First, the sheet type porous body 71b
(nonwoven fabric) and the membrane film 71a are lay-
ered in this order on the end face 72d of the disk portion
72a of the holder 72 as shown in FIG. 4A. Then, a sealer
75 heated to a predetermined temperature is pressed
against the filter 71 such that the filter 71 is welded to
the peripheral edge of the vent hole 72c in the end face
72d of the disk portion 72a as shown in FIG. 4B. Then,
as shown in FIG. 4C, the filter 71 is severed at the pe-
riphery of the holder 72 to form the filter component 7.
[0049] As described above, the membrane film 71a
and porous body 71b constituting the filter 71 are not
joined together within the vent hole 72c of the holder 72.
In other words, the filter 71 is a multilayer structure which

has no joint points between the membrane film 71a and
the porous body 71b within the region corresponding to
the region within the vent hole. Further, since the mem-
brane 71a and porous body 71b are stamped out of cor-
responding flat sheet materials after being welded to the
resin holder 72, the state of these two films disposed
one on top of another is always stable. Further, the filter
71 is fusion-bonded at a region except its effective per-
meable zone to the cylindrical resin holder 72, whereby
the fusion-bonded region is resinified to provide a com-
plete seal between the filter 71 and the holder 72. Con-
sequently, gas flow in the radially outward direction to-
ward the outside of the filter is blocked.
[0050] The filter 71 may be affixed to the holder 72 by
insert molding to mold the holder 72 with the filter being
disposed in position within the mold, as well as by ther-
mal welding and ultrasonic welding. Experimental re-
search on welding has shown that welding, by which the
permeable zones are kept constant in size, can be
achieved by adjusting temperature conditions, time, di-
mensions of the sealer 75 and resin holder 72, and
clearance thereof.
[0051] The filter component 7 is assembled on the up-
stream side of the valve mechanism 4 as shown in FIGS.
2 and 3. When the filter component 7 is assembled, the
filter component 7 is first inserted into the mounting ap-
erture 22b of the upper lid 22, and then engaged with
the valve mechanism 4. A part of the valve mechanism
4, that is, the lower end 41b of the valve main body 41,
is inserted into the tubular portion 72b of the holder 72,
and an O-ring is press-fit onto the upper end of the tu-
bular portion 72b to provide a gas tight seal between the
inside and outside of the holder 72. Thus, the gas pas-
sage rate is determined by the size of the vent hole 72c
(the area of the membrane film 71a through which the
fuel gas can pass).
[0052] The filter component 7 is positioned between
the bottom surface 22c of the recessed mounting aper-
ture 22b of the upper lid 22 for sealing the liquefied gas
in the tank room 24 and the rubber O-ring 47 fixed
around the valve main body 41. A hermetic seal across
the filter 71 is thus maintained by the upper end face of
the resin holder 72 and the O-ring 47. The O-ring 47 also
serves as a seal between the inner peripheral surface
of the mounting aperture 22b and the valve main body
41. As described above, the resin holder 72, the mem-
brane film 71a and the porous body 71b (nonwoven fab-
ric) are fused and resinified to provide complete herme-
ticity. Therefore, during assembly, care is needed only
in sealing the resin holder 72 and the O-ring 47. Reliable
hermeticity can be thus maintained without the need for
careful press-fit and crimping operations.
[0053] In the filter 71, the porous body 71b is posi-
tioned closer to the valve mechanism 4, and always in
contact with the lower end 41b of the valve main body
41. The holder 72 is shaped to surround the valve main
body 41 which is a metal component whose inner sur-
face supplies heat in the periphery of the filter 71.

9 10



EP 1 533 570 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0054] The membrane film 71a is tensioned via the
porous body 71b with the bottom end surface of the low-
er end 41b of the valve main body 41 being in contact
with the porous body 71b of the filter 71. This provides
a constant stable state of the membrane film 71a without
affecting the permeability thereof. Further, since the
metal (for example, brass) valve main body 41 also
serves to give heat required for evaporation, the filter 71
can be efficiently supplied with the heat for evaporation
by constantly holding the valve main body 41 in contact
with the porous body 71b.
[0055] FIG. 6 is a cross sectional view of the mem-
brane film 71a of the filter 71, illustrating different de-
grees of tensioning (pressing down) of the membrane
film 71a, as the results of height adjustments of the valve
main body 41 by the hold-down member 42 (nozzle
screw) of the valve mechanism 4. The left-hand part of
FIG. 6 shows a less tensioned state of the filter 71. Our
test results revealed that when the filter 71 is further ten-
sioned, as shown in the light-hand part of FIG. 6, from
this state, the gas passage rate through the membrane
film 71a slightly increases. This is not enough to control
the flame length over a broad range, but can give a slight
control of the flame length as much as 1 to 5 mm. The
flame length may optionally be made controllable in the
manufacturing process.
[0056] The operation of a gas lighter 1 configured as
described above will be described in the following. In a
non-operating state shown in FIG. 1, the nozzle spring
45 urges the discharge nozzle 3 downward and the valv-
ing element 44 is seated in its seat, whereby the center
hole 41a is closed to stop feeding of the gas. This caus-
es the gas lever 5 to be positioned with the nozzle en-
gaging portion 51 being lowered. Ignition takes place by
pressing down the operation button 9 by a finger, so that
the piezoelectric device 61 is pressed down and the le-
ver pusher 63 acts to pivot the gas lever 5. As a result,
the discharge nozzle 3 is lifted upward and the valving
element 44 moves to open the center hole 41a. After
leaving the tank chamber 24 and transmitted through
the filter 71, the fuel gas, which is kept at a constant flow
rate, makes its way along the periphery of the discharge
nozzle 3, flows into the internal passage of the nozzle
via the opening 33, and is finally emitted from the tip
nozzle hole 31. Immediately following the emission, the
piezoelectric device 61 generates a spark to ignite the
emitted gas, causing a flame of predetermined length.
[0057] When the operation button 9 is released after
use, the discharge nozzle 3 is moved downward by the
nozzle spring 45 of the valve mechanism 4, whereby
emission of the gas is stopped and accordingly the fire
is put out, and the gas lever 5 is returned to its original
location. On the other hand, the operation button 9 is
moved upward by a spring incorporated in the piezoe-
lectric device 61, thereby returning to its original loca-
tion.
[0058] According to the particular embodiment, the fil-
ter 71 is welded to the holder 72 at its peripheral region,

which is a region other than its permeable zone. There-
fore, no joint points are present within the permeable
zone of the filter 71, and variations in flow rate, which is
determined depending on the area of its permeable
zone, are minimized. Further, the present filter compo-
nent 7 is manufactured by welding a filter to an inexpen-
sive resin holder 72, so that handling of the components
such as an assembly provided by using a machine is
significantly facilitated, and hence the costs associated
therewith are reduced.
[0059] FIG. 7 shows another embodiment of a filter
structure which is similar to that shown in FIG. 3 except
that a resilient body 73, which is formed in a shape of a
flat ring such that the permeable zone is not obstructed
thereby, is placed adjacent to a tank chamber 24 under
the filter component 7 and disposed between a disk por-
tion 72a and a bottom surface 22c.
[0060] According to this embodiment, placement of
the resilient body 73 minimizes the space below the filter
71 where liquid stands, so that uniform burning of the
gaseous fuel can be achieved. Further, the load applied
onto an upper lid 22 when the hold-down member 42 is
screwed can be reduced.
[0061] FIG. 8 is a cross sectional view showing a filter
71 according to another embodiment. The filter 71 of this
embodiment comprises a membrane film 71a and a po-
rous body 71c superimposed thereon, both of which are
constructed of resin mesh material comprising fibers of
very small diameter, instead of nonwoven fabric. The
porous body 71c constructed of the mesh material has
more uniform porosity compared with the nonwoven
fabric. Accordingly, in the case where the gaseous fuel
combustion phase transits to the liquefied fuel combus-
tion phase which occurs when the ignitor such as a gas
lighter 1 is used in a tilted position, the flame length can
be controlled to be constant more reliably in terms of
flow rate. Better control can be provided when the fiber
diameter of the mesh material is within a range between
about 15 to 30 µm and the mesh interval width of the
material is within a range between about 200 to 500 µm.
[0062] The porous body 71c constructed of the afore-
mentioned mesh material is also superimposed on the
membrane film 71a, and welded to the holder 72 along
the periphery of the vent hole 72c thereof as described
above.
[0063] FIG. 9 is a cross sectional view showing a filter
71 according to still another embodiment. The filter 71
of this embodiment has a three layered construction
consisting of a membrane film 71a and porous bodies
71b, 71b constructed of nonwoven fabric and respec-
tively placed on opposite sides of the membrane film.
Welding the three-layer filter 71 to a holder 72 result in
reinforcing the mechanical strength of the membrane
film 71a.
[0064] More specifically, the membrane film 71a typ-
ically used in ignitors such as a gas lighter 1 is a film
having a pore size of 0.05 µm and a thickness of ap-
proximately 0.02 mm. This membrane film 71a is pro-
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duced by uniaxially drawing polypropylene film and has
an orientation tendency. Therefore, the membrane film
71a has the property of being more easily torn in a di-
rection other than a certain direction. Because of this,
the film is occasionally broken under a dropping impact
or during assembly. In this regard, as described above,
the mechanical strength of the filter 71 can be reinforced
without deteriorating the permeability of the filter by
placing the porous bodies 71b, 71b respectively on op-
posite sides of the membrane film 71a and welding them
onto the holder 72.
[0065] FIGS. 10 and 11 are cross sectional views
showing a filter structure according to still another em-
bodiment. The filter component 7 of the embodiment is
substantially same in structure as the embodiment in
FIG. 3 which is illustrated together with the filter 71 and
the holder 72. The difference from the embodiment in
FIG. 3 is that an inwardly tapered transition region is
provided at the juncture within a holder 72 between a
disk portion 72a and a disk portion 72b.
[0066] According to this embodiment, the filter com-
ponent 7 is configured such that the inner peripheral sur-
face of the holder 72 is disposed closer to the outer pe-
ripheral surface of the lower end 41b of a valve main
body 41 of a valve mechanism, whereby a smaller vol-
ume is defined between the holder 72 and the valve
main body 41. More specifically, as shown in FIG. 11,
the inner diameter d1 of a vent hole 72c of the holder
72 and the outer diameter D1 of the lower end 41b of
the valve main body 41 to be inserted into the vent hole
72c are dimensioned to permit them to be engaged with
each other while maintaining a predetermined fit toler-
ance (d1≤D1). When assembled, the inner peripheral
surface of the vent hole 72c and the outer peripheral
surface of the lower end 41b are brought close to or in
contact with each other. Further, the inner diameter d2
of the tubular portion 72b of the holder 72 and the outer
diameter D2 of a step portion 41c of the valve main body
41 to be inserted in the tubular portion 72b are dimen-
sioned to permit them to engage with each other while
maintaining a predetermined fit tolerance (d2≤D2).
When assembled, the inner peripheral surface of the tu-
bular portion 72b and the outer peripheral surface of
step portion 41c are brought close to or in contact with
each other. When the valve main body 41 is assembled
to the filter component 7, the valve main body 41 is in-
serted in the filter component, such that the bottom sur-
face and chamfered surface of the step portion 41c of
the valve main body 41 are brought close to or in contact
with the upper surface and tapered surface the disk por-
tion 72a of the holder 72. Further, the entire end face of
the lower end 41b of the valve main body 41 is in contact
with the porous body 71b of the filter 71. The valve main
body 41 may be configured to have dimensions larger
than those of the mating component, when the material
of the holder 72 is resilient resin.
[0067] According to the particular embodiment, in the
assembled state, the inner peripheral surface of the

holder and the outer periphery of the valve body 41 are
disposed in close proximity to each other, and therefore
gap therebetween is small. Accordingly, the volume de-
fined therebetween is small. As a result, the amount of
the liquefied gas retained at the valve mechanism 4 side
portion on the filter 71 is minimized, and hence an acci-
dental blaze, which may momentarily occur when the
retained gas is supplied at once when the valve is
opened, can be prevented.
[0068] Further, this construction permits providing
heat supply from the valve main body 41 made of low-
thermal-conductivity metal (for example, brass) to the
holder 72 and filter 71, restraining heat lost of the filter
71 through evaporation, and maintaining a constant
quantity of evaporation, whereby the effect of stabilizing
the flame length is produced.

Claims

1. In an ignitor for causing ejection and combustion of
fuel gas, which is contained in a tank chamber, out
of a discharge nozzle via a filter which serves to
keep the gas passage rate flowing therethrough
constant and a valve mechanism for starting and
stopping feeding of the gas,

a filter structure characterized in that the fil-
ter comprises a membrane film, which has pores
and serves to keep the passage rate of the gas flow-
ing through the filter constant, and a permeable po-
rous body placed on the membrane film; a filter
component for affixing the filter to a holder is as-
sembled on the upstream side of the valve mecha-
nism; the holder has a centrally formed vent hole;
the filter is welded to the end face of the disk portion
along the peripheral edge of the vent hole; and the
membrane and porous body of the filter are not
joined together within the region corresponding to
the region within the vent hole of the holder.

2. The filter structure of the ignitor as defined in Claim
1, characterized in that the porous body of the filter
is positioned on the valve mechanism side.

3. The filter structure of the ignitor as defined in Claim
1 or 2, characterized in that the porous body of the
filter is nonwoven fabric composed of synthetic res-
in.

4. The filter structure of the ignitor as defined in Claim
1 or 2, characterized in that the porous body of the
filter is mesh material composed of synthetic resin.

5. The filter structure of the ignitor as defined in Claim
1 or 2, characterized in that the filter comprises a
membrane film; and porous bodies placed on op-
posite sides of the membrane film.
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6. The filter structure of the ignitor as defined in Claim
1 or 2, characterized in that the holder comprises:
a disk portion having a centrally formed vent hole;
and a tubular portion, wherein the filter is welded to
the end face of the disk portion along the peripheral
edge of the vent hole, a part of the valve mechanism
is inserted into the tubular portion, an O-ring is pro-
vided at one end of the tubular portion for hermeti-
cally sealing, and gas passage rate is determined
by the vent hole size.

7. The filter structure of the ignitor as defined in Claim
1 or 2, characterized in that the porous body of the
filter is always in contact with a part of the valve
mechanism.

8. The filter structure of the ignitor as defined in Claim
7, characterized in that a degree of tensioning of
the filter is controlled by changing the contact posi-
tion, which is brought in contact with the porous
member of the filter, at a part of the valve mecha-
nism, thereby making fine adjustments of the gas
passage rate through the filter.

9. The filter structure of the ignitor as defined in Claim
1, characterized by further comprising a resilient
body, the resilient body being provided within the
filter at a position closer to on the tank chamber.

10. The filter structure of the ignitor as defined in Claim
1, characterized in that one end of the valve mech-
anism is inserted into the holder to which the filter
is affixed, the outer peripheral surface of the valve
mechanism at the end thereof, the inner peripheral
surface of the holder approach one another, and the
volume of the space defined therebetween is small.
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