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(57) ABSTRACT 

A lighter has been integrated into portable electronic equip 
ments such as cellular phones, PDAs, or portable game 
players. The lighter can be completely stoWed Within the 
portable electronic equipment so that no parts protrude out 
of the portable electronic equipment’s housing. Thereby not 
only the siZe can be reduced but also damage and entangle 
ment With other things the portable electronic equipment is 
kept together as Well as injuries can be avoided. The lighter 
is operated by a sWitch Which is implemented as button 
either on the side of the portable electronic equipment or as 
a GUI menu or button on the display unit. When pressing the 
sWitch button the cover on the outlet of the lighter is being 
removed While at the same time a cylinder is being extended 
and moving out of the outlet, and a ?ame ignited in the 
burner unit appears from inside of the cylinder. The lighter 
includes a fuel tank Which can be either ?xed or removable 
as for instance fuel gas cartridges. A function for detecting 
the fuel gas amount and displaying it on the screen and a 
security function to lock the burner of the lighter are also 
provided. 
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FIG. 1 
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FIG. 2 
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PORTABLE ELECTRONIC EQUIPMENT WITH 
INTEGRATED LIGHTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention is related to portable elec 
tronic equipment, for-example, cellular phones, PDAs, and 
game players, and more particularly to portable electronic 
equipment With integrated lighter. 

[0003] 2. Description of the Related Art 

[0004] Recently, portable electronic equipment, especially 
cellular phones have become so Widespread and the number 
of people carrying electronic equipments, especially cellular 
phones, PDAs (personal digital assistants), and game players 
have much increased in urban areas. The functions of 
portable electronic equipment also have become so diverse 
in these days. For example, a cellular phone is not only 
equipped With the conventional function of transmitting and 
receiving voice or data but also has got functionality even of 
a camera and a-remote controller. Much more functions are 

expected to be added and hence cellular phones and other 
portable electronic equipment are becoming portable all 
purpose equipment. 

[0005] For the sake of omitting the description of various 
functions and items of portable electronic equipment, a 
cellular phone is taken as a general representative example 
of portable electronic equipment in the folloWing descrip 
tion. 

[0006] Whenever neW and convenient functions and 
accessories are added to a cellular phone, the original 
function is maintained and can be fully used While the 
number of the items that you usually Would carry separately 
With you is reduced. This reduces the Weight and the volume 
of your belongings, thereby making it easy to accommodate 
the cellular phone With all functions and accessories in a bag 
or a pocket. At the same time as the number of items that you 
carry With you is decreased, the probability that you leave 
something behind or forget or even lose something is 
reduced. 

[0007] When someone goes out leaving his house or 
apartment, he or she alWays carries the key With him or her. 
When instead of a key, a cipher signal used for an electronic 
lock that is Wirelessly transmitted to the lock from a cellular 
phone, the conventional key is not necessary anymore, 
hence, the number of the carried items can be reduced. 
Similarly, When functionality of a cash card for a bank is 
provided by a cipher signal modulated on a Wireless signal, 
it is not necessary anymore to carry a cash card that can be 
easily forgotten or lost. 

[0008] A lighter is one of the items very often that are 
carried in pockets or bags. A lighter is used for example to 
light a cigarette. Provided that you are a smoker it may be 
a nuisance When you have left the lighter behind or lost it. 
When a lighter is mounted on a cellular phone, it is possible 
to prevent from losing or leaving it behind. A conventional 
technique in Which a lighter is mounted on a cellular phone 
is disclosed in the Japanese Patent Utility No.309l568 
(page. 7 to 10, FIG. 1 and FIG. 5) (hereinafter, referred to 
as the article 1). 

Dec. 14, 2006 

[0009] In article 1, a method has been proposed, for 
attaching a lighter to the distal end of an antenna of a cellular 
phone With a screW so that it can also be removed again. 
HoWever, When using it or When attaching it to the screW or 
removing it there from, there is a danger that the antenna 
body may be deformed and bent by the Weight of the lighter, 
Which may cause the interruption of transmission and recep 
tion. 

[0010] Another embodiment of the above article 1 shoWn 
in FIG. 13 depicts a conventional technique for preventing 
from interruption of transmission and reception. As illus 
trated in FIG. 13, a structure has been proposed in Which the 
antenna body is removed and instead of the antenna, an 
external lighter 10 is directly mounted on the housing 11 of 
a cellular phone 1 by a screW thread connection. An ignition 
button 101 for the external lighter is provided on the lateral 
side of the external lighter 10 and ignition is triggered by 
pushing this button. 

[0011] In the above-described conventional techniques, a 
lighter is mounted onto the housing of a cellular phone in a 
Way that it is protruding from the phone housing, Which is 
a serious problem. When putting the cellular phone With the 
protruding lighter into a trouser pocket, there is a danger of 
damaging or injuring you. When putting it into a bag, there 
is a danger that the protruding part gets entangled With other 
things and thereby damaging the bag and the other things. 

[0012] In the conventional technique shoWn in FIG. 13, it 
is possible to prevent from interruption of communication 
caused by bending the antenna. HoWever, When removing 
the lighter in order to re?ll it With liquid gas, it may be left 
behind or lost again. Further, in order to use the lighter, the 
antenna has to be once removed before the lighter can be 
attached on the housing, Which is troublesome. 

SUMMARY OF THE INVENTION 

[0013] In order to solve the above mentioned problems of 
the prior art, an objective of the invention is to provide 
portable electronic equipment including a lighter Which can 
prevent from leaving behind and losing a lighter by inte 
grating the lighter into the portable electronic equipment, 
eg a cellular phone. 

[0014] Another objective of the invention is to provide 
portable electronic equipment including a lighter in Which, 
since a lighter is built into the equipment, the lighter can be 
alWays carried along Without leaving it behind When it has 
been removed from the equipment. And When a user carries 
the portable electronic equipment putting it into a pocket and 
a bag, injury to the user and damage of the equipment caused 
by entanglement With cloth or thread of the bag can be 
prevented by integrating the lighter completely into the 
equipment to make the surface of the portable electronic 
equipment even Without any projection. 

[0015] Yet another objective of the invention is to provide 
portable electronic equipment including a lighter Which siZe 
can be reduced While increasing the number of functions. 

[0016] Further another object of the invention is to provide 
portable electronic equipment including a lighter Which can 
be re?lled With fuel and Where the remaining amount of fuel 
can be easily checked. 

[0017] Further another object of the invention is to provide 
portable electronic equipment including a lighter With 
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enhanced security by providing a mechanism of restricting 
the use to non-authorized persons or infants and prevent 
from burn injuries from the portable electronic equipment 
When using the built-in lighter. 

[0018] According to the ?rst aspect of the invention, 
portable electronic equipment is composed of at least a key 
operation unit and a display unit and include a lighter for 
lighting a ?ame, Wherein a lighter unit for generating a ?ame 
is integrated into the housing of the portable electronic 
equipment. 

[0019] In the preferred construction, the lighter unit com 
prises a fuel tank built into the housing, an ignition unit and 
a sWitch Which controls the ?oW of fuel gas from the fuel 
tank to a burner portion provided at an end of the housing 
and Which drives the ignition unit to light a ?ame. 

[0020] In another preferred construction, the sWitch is 
positioned at a lateral side of the housing in order to open 
and close a cover for covering the burner portion. When the 
sWitch opens the cover, the fuel gas of the fuel tank ?oWs out 
from the burner portion, and the ignition unit is operated to 
ignite the fuel gas. 

[0021] In another preferred construction, an extensible 
cylinder is provided in the burner portion at the end of the 
housing. 

[0022] In another preferred construction, an extensible 
cylinder is provided in the burner portion at the end of the 
housing, the sWitch is positioned at a lateral side of the 
housing in order to open and close a cover for covering the 
burner portion, When the sWitch opens the cover, the fuel gas 
of the fuel tank ?oWs out from the extensible cylinder, and 
the ignition unit is operated to ignite the fuel gas, and the 
extensible cylinder is extended and protruded outWard from 
the housing When the sWitch opens the cover. The extensible 
cylinder is draWn back and accommodated into the housing 
When the sWitch closes the cover. 

[0023] In another preferred construction, an antenna body 
Which does not protrude outWard is built into the housing. 

[0024] In another preferred construction, the lighter unit 
comprises a cartridge type fuel tank. 

[0025] In another preferred construction, the lighter unit 
comprises a ?xed fuel tank. 

[0026] In another preferred construction, the lighter unit 
comprises a fuel tank built in the housing, the ignition unit, 
and a sWitch Which controls the ?oW of fuel gas from the fuel 
tank to a burner portion provided at an end of the housing 
and operates the ignition unit to light a ?ame, and a 
con?rmation WindoW for con?rming the amount of fuel in 
the fuel tank is provided in the housing. 

[0027] In another preferred construction, the portable elec 
tronic equipment With integrated lighter comprises a pres 
sure detector Which is set Within the fuel tank in order to 
measure the fuel amount, an internal state controller Which 
controls the pressure detector, converts pressure data into 
fuel amount data, and stores the fuel amount data as latest 
fuel amount data, a controller Which controls messages of 
pressure measurement request and pressure measurement 
reply betWeen the internal state controller and the pressure 
detector, and a display controller Which converts the latest 
fuel amount data sent from the controller into predetermined 
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data for display indicating the fuel amount, Where the data 
for display is displayed on a screen of the portable electronic 
equipment according to the operation of the display con 
troller. 

[0028] In another preferred construction, predetermined 
data for display indicating the fuel amount is displayed on 
the screen as icon. 

[0029] In another preferred construction, the data for dis 
play is displayed on a screen of the portable electronic 
equipment controlled by selection of a menu key of the 
operation unit. 

[0030] In another preferred construction, the lighter built 
in portable electronic comprises a lock portion Which opens 
and closes the cover of the fuel tank controlled by the 
internal state controller. 

[0031] According to another aspect of the invention, a 
lighter unit provided in portable electronic equipment hav 
ing at least a key operation unit and a display unit, being 
included in a housing of the portable electronic equipment, 
Which comprises a fuel tank built in the housing, the ignition 
unit, and a sWitch Which controls the ?oW of fuel gas from 
the fuel tank to a burner portion provided at an end of the 
housing and operates the ignition unit to light a ?ame. 

[0032] In another preferred construction, the lighter unit 
for the portable electronic equipment comprises a pressure 
detector Which is set Within the fuel tank in order to measure 
the fuel amount, an internal state controller Which controls 
the pressure detector, converts pressure data into fuel 
amount data, and stores the fuel amount data as latest fuel 
amount data, a controller Which controls messages of pres 
sure measurement request and pressure measurement reply 
betWeen the internal state controller and the pressure detec 
tor, and a display controller Which converts the latest fuel 
amount data sent from the controller into predetermined data 
for display indicating the fuel amount, Wherein the data for 
display is displayed on a screen of the display unit of the 
portable electronic equipment according to the display con 
troller. 

[0033] In another preferred construction, the lighter unit 
for the portable electronic equipment comprises a lock 
portion Which enables or disables the opening and closing of 
the cover of the fuel tank as Well as the ignition of fuel gas 
in the burner portion, and thereby restricts the use of the 
lighter, according to control of the internal state controller. 

[0034] As outlined in the above-description, integrating a 
lighter into the portable electronic equipment such as a 
cellular phone, it can be prevented from leaving behind or 
losing the lighter. Further, since an antenna body is also 
included into the main housing, the entire siZe can be largely 
reduced, and any kind of protruding parts disappear on the 
cellular phone, thereby preventing from injuries and damage 
caused by entanglement With other things the portable 
electronic equipment touches or is carried. 

[0035] Other objects, features and advantages of the 
present invention Will become clear from the detailed 
description given here beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] The present invention Will be understood better 
from the detailed description given here beloW and from the 
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accompanying drawings of the preferred embodiment of the 
invention, Which, however, should not be taken to be limi 
tative to the invention, but are for explanation and under 
standing purposes only. 

[0037] 
[0038] FIG. 1 is a perspective vieW of a cellular phone 
according to a ?rst embodiment of the invention; 

[0039] FIG. 2 is a perspective vieW of a cellular phone 
according to a second embodiment of the invention; 

[0040] FIG. 3 is a perspective vieW shoWing the state of 
a integrated lighter for use in the ?rst embodiment at idle 
time When it is not operated; 

[0041] FIG. 4 is a perspective vieW shoWing the state 
before ignition of the integrated lighter for use in the ?rst 
embodiment at the time of operation; 

In the draWings: 

[0042] FIG. 5 is a perspective vieW shoWing the state of 
the integrated lighter for use in the ?rst embodiment at the 
time of ignition; 

[0043] FIG. 6 is a cross sectional vieW shoWing the detail 
inside the integrated lighter for use in the ?rst embodiment 
at idle time When it is not operated; 

[0044] FIG. 7 is a cross sectional vieW shoWing the details 
inside the integrated lighter for use in the ?rst embodiment 
at the time of operation and ignition; 

[0045] FIG. 8 is a cross sectional vieW of a fuel tank and 
a fuel cartridge in the integrated lighter of the ?rst embodi 
ment; 

[0046] FIG. 9 is a perspective vieW of the integrated 
lighter using a ?xed fuel tank according to a third embodi 
ment of the invention; 

[0047] FIG. 10 is a cross sectional vieW shoWing a fuel 
pressure detector and connection adaptor With the fuel 
cartridge in the fuel tank according to a fourth embodiment 
of the invention; 

[0048] FIG. 11 is a cross sectional vieW shoWing a fuel 
tank cover lock portion of the connection adaptor With the 
fuel cartridge in the fuel tank according to a ?fth embodi 
ment of the invention; 

[0049] FIG. 12 is a block diagram shoWing the detection 
of the fuel gas amount, the state of noti?cation control, and 
the state of lock portion control, in the fourth and the ?fth 
embodiments; and 

[0050] FIG. 13 is a perspective vieW of a cellular phone 
having the conventional lighter. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0051] The preferred embodiment of the present invention 
Will be discussed hereinafter in detail With reference to the 
accompanying draWings. In the folloWing description, 
numerous speci?c details are set forth in order to provide a 
thorough understanding of the present invention. It Will be 
obvious, hoWever, to those skilled in the art that the present 
invention may be practiced Without these speci?c details. In 
other instance, Well-knoWn structures are not shoWn in detail 
in order not to unnecessarily obscure the present invention. 
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[0052] The invention Will be described With reference to 
the draWings. 

[0053] FIG. 1 is a perspective vieW of a cellular phone 
according to a ?rst embodiment of the invention; FIGS. 3 to 
5 are perspective vieWs respectively shoWing the states of 
the integrated lighter for use in this embodiment at the time 
of non-operation, before ignition at the time of operation, 
and at the time of operation and ignition; FIGS. 6 and 7 are 
cross sectional vieWs shoWing the details inside the inte 
grated lighter respectively at the time of non-operation and 
the time of operation and ignition; and FIG. 8 is a cross 
sectional vieW of the fuel tank and the fuel cartridge in the 
integrated lighter according to the ?rst embodiment. 

[0054] In the folloWing embodiments, a description Will 
be made by taking a cellular phone as a representative 
example of the portable electronic equipment. 

[0055] With reference to FIG. 1, a cellular phone 1 of the 
?rst embodiment is formed by a clamshell housing 11 
capable of folding around a hinge, a screen 12 for display is 
provided on one inner surface of the folded housing 11, and 
a key operation board 13 including a menu key 131 and a 
selection key 132 is provided on the other surface. On the 
rear side of the screen 12 of the housing 11, a integrated 
antenna 14 is embedded in the portion near the hinge and a 
integrated lighter 3 is embedded in the distal end portion of 
the housing opposite to the hinge. 

[0056] In this ?rst embodiment, it is preferable that an 
extensible antenna body or a ?xed antenna body protruding 
outWard from the housing 11 is removed and the antenna 
body is integrated into the housing by using an antenna 
realiZed on a print board disclosed in, for example, Japanese 
Patent Publication No. 2908432, a Wire antenna spiraled in 
the housing, or an antenna realiZed by a circuit embedded 
into a thin ?lm board or a ?exible print board. 

[0057] The structure of the integrated lighter 3 is described 
as folloWs. A slide sWitch 4 for ignition is provided on the 
lateral side of the housing 11 of the cellular phone 1 in order 
to operate the integrated lighter 3. An outlet hole of a burner 
30 is provided on the top lateral surface of the housing 11 in 
order to let out ?re from the integrated lighter 3. Further, a 
burner cover 31 is provided for opening and closing the 
burner 30. As illustrated in FIG. 1, a slide sWitch 4 for 
ignition is normally placed at the upper position and the 
burner 30 is covered With the burner cover 31 and closed. 

[0058] Hereinafter, the detailed structure of the integrated 
lighter 3 Will be described With reference to FIG. 3, FIG. 4, 
and FIG. 5. FIG. 3, FIG. 4, and FIG. 5 shoW the portion of 
the integrated lighter 3 on the rear surface of the housing 11 
of the cellular phone 1. In the ?rst embodiment the fuel tank 
5 is a cartridge type fuel tank. 

[0059] The slide sWitch 4 for ignition is in the upper 
position, as illustrated in FIG. 3, in the state Where the slide 
sWitch 4 for ignition is not in the operation. At that time, the 
burner 30 and a vent 35 nearby are closed, being covered by 
the burner cover 31. FIG. 4 shoWs the state of the integrated 
lighter 3 When the slide sWitch 4 for ignition moves doWn 
Ward. As soon as the slide sWitch 4 for ignition moves 
doWnWard, the burner cover 31 is draWn to the left, hence 
the vent 35 is opened, and at the same time, a burner 
extensible cylinder 32 is lifted out from the burner 30. As 
illustrated in FIG. 5, When the slide sWitch 4 for ignition is 
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pushed in at the lower position, a ?ame comes out of the 
burner extensible cylinder 32. Unless the slide sWitch 4 for 
ignition is pushed in at the loWer position, it never lights. 
Needless to say, the burner extensible cylinder 32 and the 
burner cover 31 are made of state of the art heat resistant and 
non-burnable material. 

[0060] Though the burner extensible cylinder 32 is formed 
in a circular cylinder in this embodiment, it may be formed 
in a rectangular cylinder as far as the cylinder is extensible. 

[0061] The operation of the integrated lighter 3 of the ?rst 
embodiment Will be described With reference to FIG. 6 and 
FIG. 7. FIG. 6 shoWs the state in Which the integrated 
lighter 3 is not operated, While FIG. 7 shoWs the state in 
Which the integrated lighter 3 is operated and ignited. 

[0062] At ?rst, the details of the normal idle state of the 
non-operating integrated lighter 3 Will be described With 
reference to FIG. 6. A loWer support spring 41 mounted on 
a sWitch loWer partition 421 pushes the slide sWitch 4 for 
ignition upWard until the sWitch 4 reaches a sWitch upper 
partition 422 by repulsion in expanded state. At this time, a 
compressive spring 431 also pushes the slide sWitch 4 for 
ignition outWard through a ?rst force transmissive part 432 
by repulsion in expanded state. Simultaneously, a fuel tank 
sWitching part 43 is moved aWay from a fuel tank sWitching 
lever 44 by repulsion of the compressive spring 431 of the 
sWitch and the tensile force of a fuel discharge opening 
spring 55 closes the cover 53 of a fuel discharge opening of 
the ?lel tank 5. As mentioned above, When the burner cover 
31 covers the burner 30 and the vent 35, the burner exten 
sible cylinder 32 is shrunk and draWn back into the housing 
11. 

[0063] When a user Wants to operate the integrated lighter 
3, at ?rst, the slide sWitch 4 for ignition is put doWn With the 
?nger. When the slide sWitch 4 for ignition is put doWn, it 
borders on the upper portion of the sWitch loWer partition 
421 and stops there. When the slide sWitch 4 for ignition is 
put doWn, an extension activating part 34 transmits a signal 
to an extension operator 33 and the extension operator 33 
opens the burner cover 31 to let the burner extensible 
cylinder 32 extend from the burner 30. The extension 
activating part 34 may be realiZed by, for example, a 
mechanism of precision instrument, chain or line, or a Wire 
for electrically transmitting a signal. 

[0064] The details of the operation and the function at the 
time of putting a light With the integrated lighter 3 Will be 
described With reference to FIG. 7. When the slide sWitch 4 
for ignition is held at the loWer position by the ?nger and 
pushed inWard to the housing 11, the fuel tank sWitching part 
43 is pushed rightWard and the left side of the fuel tank 
sWitching lever 44 is pushed doWn. Thus, the right’side of 
the fuel tank sWitching lever 44 is lifted up and the cover 53 
for the fuel discharge opening connected to the right side of 
the fuel tank sWitching lever 44 is opened. When the cover 
53 of the fuel tank discharge opening is opened, fuel gas 
starts ?oWing into the upper space from the fuel tank 5 and 
?nally ?oWs out of the housing 11 from the burner 30, after 
passing through the burner extensible cylinder 32. 

[0065] When the slide sWitch 4 for ignition is pushed 
inWard to the housing 11, the force compresses the com 
pressive spring 431 of the sWitch through the ?rst force 
transmissive part 432 and applies a force onto a pieZo 
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ignition system 6 through a second force transmissive part 
433. The force causes electrons to ?oW into an ignition 
electrode 61 oWing to the pieZoelectric effect within the 
pieZo ignition system 6. When the electric ?eld of the ?nal 
end of the ignition electrode 61 and the inner surface of the 
burner extensible cylinder 32 exceeds a certain value (about 
30 kV/cm), discharge occurs and instantly sparks are gen 
erated. These sparks ignite the fuel gas ?oWing from the fuel 
tank 5 and a desired ?ame comes out of the burner extensible 
cylinder 32. Oxygen is transmitted from the open vent 35 
through a vent tube 36 so that the ?ame does not extinguish. 

[0066] When the ?nger releases the force on the slide 
sWitch 4 for ignition, the slide sWitch 4 for ignition is 
returned leftWard by repulsion of the compressive spring 
431 of the sWitch and further returned to the upper normal 
idle position by a repulsion of the loWer support spring 41. 
At this time, by the fuel tank sWitching part 43 being pushed 
leftWard and by the tensile force of the fuel tank discharge 
opening spring 55, the fuel tank sWitching lever 44 is 
returned to the parallel position and the cover 53 of the fuel 
tank discharge opening is closed. A fuel tank discharge 
opening packing 54 seals the cover 53 of the closed fuel tank 
discharge opening, hence stops the out?oW of fuel gas from 
the fuel tank 5 and the ?ame extinguishes. When the slide 
sWitch 4 for ignition is returned upWard, the extension 
operator 33 draWs back the burner extensible cylinder 32 
through the extension activating part 34, returns the burner 
cover 31, and closes the burner 3 and the vent 35. 

[0067] Next, the structure of the fuel tank, a method of ?lel 
supply and-a method of con?rming the fuel amount accord 
ing to the embodiment Will be described With reference to 
FIG. 3 and FIG. 8. 

[0068] The integrated lighter 3 of this embodiment has the 
fuel tank 5 of cartridge type. FIG. 5 shoWs a fuel tank cover 
51 for the fuel tank 5 of cartridge type, Which is positioned 
at the rear surface of the housing 11 of the cellular phone 1. 
The fuel tank cover 51 is opened by sliding it rightWard 
While pushing a speci?ed portion by the ?nger. On the 
contrary, the opened fuel tank cover 51 is closed by sliding 
it leftWard until it is locked. A transparent fuel amount 
con?rmation WindoW 52 is provided in the fuel tank cover 
51, so that a user can con?rm the fuel amount of the fuel tank 
(cartridge) 5 easily. When there remains a little fuel, the fuel 
tank cover 51 can be opened and the fuel cartridge 8 inside 
the fuel tank 5 can be replaced. As the fuel cartridge 8 
reusable type that can be re?lled or disposable type may be 
used. 

[0069] FIG. 8 shoWs the details of the connection of the 
fuel tank 5 for cartridge With the fuel cartridge 8 according 
to the ?rst embodiment. The fuel cartridge 8 is formed by a 
fuel cartridge opening and closing lid 81 Which opens 
inWardly into the fuel cartridge 8, an inner packing 82 for 
sealing the lid in a state in Which the fuel cartridge opening 
and closing lid 81 is closed, a compressed spring 85 for the 
fuel cartridge opening and closing lid, a stand 86 for the 
spring of the fuel cartridge opening and closing lid, for 
?xing the same spring 85 at the loWer portion (the other end 
of the spring 85 is ?xed to the fuel cartridge opening and 
closing lid 81), an external spring packing 83 Which prevents 
the fuel gas 87 from leaking out When the cartridge is 
connected to the fuel tank 5 of the cellular phone 1, and a 
locking bolt 84 attached to the fuel tank to connect it to the 
fuel tank 5 of the cellular phone 1. 
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[0070] Accordingly, When the above fuel tank cover 51 is 
opened so to insert the fuel cartridge 8, the locking bolt 84 
of the fuel cartridge 8 is inserted betWeen a fuel cartridge 
sealing part 57 of the fuel tank 5 and the packing 58. In this 
case, the locking bolt 84 is engaged into the notch part of the 
fuel cartridge sealing part 57 and snaps in there. Hence the 
chambers of the fuel tank 5 and the fuel cartridge 8 join 
together. While they are joined, the fuel cartridge sealing 
part 57 pushes doWn the fuel cartridge opening and closing 
lid 81 so to open it and the fuel gas 87 ?lls the chamber of 
the fuel tank 5. Since the packing 58 is neatly engaged With 
the external spring packing 83, the fuel gas 87 Will never 
leak out of the fuel tank 5 or the fuel cartridge 8. The cover 
53 of the fuel discharge opening is usually sealed and closed 
by the extensible fuel discharge opening spring 55 ?xed on 
the stand 56 in the fuel tank 5 and the fuel discharge opening 
packing 54. Since the seating plate 56 is interspersed With 
seating holes 561, the fuel gas 87 can expand and reach the 
cover 53 of the fuel discharge opening Without trouble. 

[0071] When the fuel gas 87 of the fuel cartridge 8 
becomes a loW of fuel gas or empty, the upper portion of the 
fuel cartridge 8 can be slightly pressed by tWo ?ngers to 
release the locking bolt 84 from the engaged position and, 
thus, the fuel cartridge 8 can be removed aWay easily for 
re?lling or disposal. 

[0072] A second embodiment of the invention Will be 
described, this time. FIG. 2 is a perspective vieW of a 
cellular phone according to the second embodiment. 

[0073] The second embodiment is di?ferent from the ?rst 
embodiment shoWn in FIG. 1 in that an external antenna is 
used, instead of the integrated antenna 14 in the cellular 
phone 1 of the ?rst embodiment, and the other components 
are the same as those of the ?rst embodiment. 

[0074] As illustrated in FIG. 2, in the cellular phone 1 of 
the second embodiment, a screen 12 for display is provided 
on one inner surface of the clamshell housing 11 Which can 
fold around a hinge and a key operation board 13 including 
a menu key 131 and a selection key 132 is provided on the 
other surface. 

[0075] On the rear side of the screen 12 of the housing 11, 
a integrated lighter 3 is embedded in one distal end portion 
of the housing opposite to the hinge and an external antenna 
2 is mounted on the other end portion. 

[0076] Since the structure and the operation as for the 
integrated lighter 3 and the structure of the fuel tank and the 
fuel supplying method are completely the same as in the case 
of the above-mentioned ?rst embodiment, the detailed 
description is omitted here. 

[0077] A third embodiment of the invention Will be 
described. FIG. 9 is a perspective vieW of a integrated 
lighter according to the third embodiment. 

[0078] While the integrated lighters of the ?rst and the 
second embodiments are furnished With a cartridge type fuel 
tank, the integrated lighter of the third embodiment uses a 
?xed fuel tank. 

[0079] As illustrated in FIG. 9, a ?xed fuel tank 5 is set 
Within the integrated lighter 3 Which is mounted Within the 
housing 11 of the cellular phone 1. The structure and the 
operation of the burner 30 of the integrated lighter 3 and the 
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structure and the operation concerned With the slide sWitch 
4 for ignition are exactly the same in the case of the ?rst 
embodiment. 

[0080] Since it is the ?xed fuel tank 5, it is not necessary 
to open the rear side of the cover 11 of the cellular phone 1 
and hence there is no fuel tank cover. To con?rm the fuel 
amount, a transparent fuel amount con?rmation WindoW 52 
is provided on the housing 11. There is a fuel supply valve 
59 for supplying the fuel gas 57 under the fuel amount 
con?rmation WindoW 52. At normal time of supplying no 
gas, the fuel supply valve 59 is covered With a fuel supply 
valve cover 591 and closed. Accordingly, it is possible to 
prevent from making ones clothes dirty. 

[0081] A fourth embodiment of the invention Will be 
described. FIG. 10 is a cross sectional vieW shoWing the fuel 
pressure detecting portion of a connection adaptor With the 
fuel cartridge in the fuel tank according to the fourth 
embodiment. 

[0082] As illustrated in FIG. 10, a ring-shaped pressure 
detecting portion 90 is mounted on the loWer portion of the 
spring stand 56 in the fuel tank 5. The pressure detecting 
portion 90 measures the pressure of the fuel gas 87, converts 
the information into a digital or an analog signal, and 
transmits it to an internal state controller 73 described later 
in FIG. 12 through the pressure detecting portion signal line 
901. According to this, the internal state controller 73 
converts the signal into the quantity corresponding to the 
pressure of the fuel gas 87 and stores the latest value. Since 
it is alWays possible to check the fuel amount, the amount of 
the fuel gas or re?ll request can be noti?ed With icon or 
message on the screen 12 of the housing 11 of the cellular 
phone 1 or in the other method When there is only little fuel 
gas 87 remaining or When it is completely ?nished. The 
internal state controller 73 supplies also poWer to the pres 
sure detecting portion 90. 

[0083] FIG. 12 is a block diagram shoWing the detection 
of the amount of the fuel gas and the state of the notice 
control in this embodiment. The controller 7 of the cellular 
phone 1 controls the voice signal or data signal in the 
transmitting and receiving unit and also it connects With a 
key operation controller 71 of user interface or a display 
controller 72 for converting the information such as a 
message or image data into data for display or for the 
internal state controller 73 to grasp and control the internal 
state and information. Generally, the controller 7 is imple 
mented by a CPU, a DSP, or an applied integrated circuit or 
a combination of those. In this fourth embodiment, When the 
poWer of the cellular phone 1 is turned on, the controller 7 
transmits a fuel amount measuring request message to the 
internal state controller 73 in an idle state in Which the other 
processing is not performed. In reply to this, the internal 
state controller 73 transmits the data corresponding to the 
latest fuel amount to the controller 7 as a fuel amount 
measurement report message. 

[0084] In spite of the idle state of the controller 7, the 
internal state controller 73 periodically transmits a pressure 
measurement request message to the pressure detecting 
portion 90 and thus, the pressure detecting portion 90 
measures the pressure of the fuel gas 87. The data of the 
measurement result is returned to the internal state controller 
73 via the pressure detecting portion signal line 901. The 
internal state controller 73 converts the pressure measure 
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ment data into a value corresponding to the amount of the 
fuel gas by using a table or a numerical expression and then 
updates and stores the above as the latest fuel amount data. 

[0085] When receiving a fuel amount measurement report 
message, the controller 7 transmits it to the display control 
ler 72. The display controller 72 compares the fuel amount 
value taken out from the fuel amount measurement report 
message With the fuel amount table, converts the above into 
easy understandable icons like for instance full (90% and 
more), half and more (50% and more), 25% and more, a little 
left (5% and more), and empty (less than 5%), and displays 
these icons on the screen 12. 

[0086] Alternatively, after pushing the menu key 131 of 
the key operation board 13 and selecting the fuel con?rma 
tion menu, the fuel amount value can be displayed. When 
only little fuel gas remains (5% and more), it is possible to 
display an alarm message on the screen 12. 

[0087] A ?fth embodiment of the invention Will be 
described. FIG. 11 is a cross sectional vieW shoWing the fuel 
tank cover lock portion of the connection adapter With the 
fuel cartridge of the fuel tank in the ?fth embodiment. 

[0088] In the ?fth embodiment a lock portion 91 to the 
cover 53 of the fuel discharge opening of the fuel tank 5 is 
added for safety purposes as illustrated in FIG. 11. The lock 
portion 91 is realiZed, for example, by a magnetic relay or 
by other opening and closing mechanisms. PoWer and a 
signal for setting the state of the lock portion 91 are supplied 
by the internal state controller 73 via the lock portion signal 
line 911. The lock portion 91 has tWo states including a lock 
state and an unlock state. When the lock portion 91 is set in 
the unlock state, the cover 53 of the fuel discharge opening 
Will not open When operating the slide sWitch 4 for ignition. 
While, in the unlock state, the operation is the same as the 
operation of the fuel tank 5 having been described in the 
above-mentioned ?rst embodiment. 

[0089] In FIG. 12, the state of controlling the lock portion 
in this embodiment is shoWn by a block diagram. The 
operation of the ?fth embodiment Will be described With 
reference to FIG. 12. 

[0090] In a state of turning on the poWer in the cellular 
phone 1, the menu key 131 is pushed on in the key operation 
board 13 and then a safety lock operation menu of the 
integrated lighter 3 can be selected. The safety lock opera 
tion menu can set the lock portion 91 unlock or lock. In order 
to enhance the security, a personal identi?cation number can 
be input so as to prevent from changing the respective states 
Without authorization. 

[0091] Alternatively, it is possible to display the state of 
the lock portion 91 by using the icon on the screen 12. By 
taking such security measures it is possible to prevent a 
non-authoriZed person such as an infant from misusing the 
integrated lighter 3. 

[0092] In the above-mentioned embodiments, since the 
detailed display and the detailed description of the parts is 
more or less omitted on the draWings, although the mechani 
cal or electrical operation is not described enough in part, it 
is not the essential problem of the portable electronic 
equipment With integrated lighter of the invention. The 
invention is not restricted to the structure of the above 
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mentioned embodiments but it is needless to say that various 
modi?cations can be added Without departing from the 
scope of the invention. 

[0093] According to the invention, it is possible to prevent 
from leaving behind and losing a lighter by integrating the 
lighter into the portable electric equipment including a 
cellular phone. Further, since the lighter is built in, a 
situation that the lighter is removed and left behind never 
occurs and it can be alWays carried With the cellular phone. 
Since the lighter is completely integrated, the surface of the 
portable electronic equipment is alWays even Without any 
projecting elements. Therefore, in the case Where a user 
carries the lighter, putting it into a pocket or a bag, it is 
possible to prevent from injuring his or her body and damage 
caused by entanglement With thread of the cloth or bag or 
other things carried in the bag or pocket. 

[0094] Since the lighter is equipped With a replaceable 
cartridge or a ?xed fuel tank With a supply valve for re?lling 
fuel, it can be easily integrated into the portable electronic 
equipment. In the future, When a fuel cartridge for a small 
lighter is standardiZed, a reusable cartridge and a disposable 
cartridge Will be available in the market, thereby enhancing 
the utility. 

[0095] Further, the fuel amount can be easily recogniZed 
from the WindoW Where the inside of the fuel tank can be 
seen and checked. Or even When the WindoW cannot be 
provided there on the housing, it is possible to display the 
state of the fuel amount on a screen in the form of icon by 
using the pressure detector. 

[0096] Further, considering the security, it is possible to 
lock the fuel tank and make the lighter unusable for a 
non-authorized person such as an infant. The extensible 
cylinder Where the ?ame comes out from the burner keeps 
the ?ame off the housing of the portable electronic equip 
ment to prevent from damage of burning the housing of the 
portable electronic equipment. 

[0097] Although the lighter is applied to a clamshell 
cellular phone in the invention, it may be applied to a 
cellular phone of general type other than the above clamshell 
type and further, to the other portable electronic equipment, 
for example, a PDA (personal digital assistant) or a game 
player. 
[0098] Although the invention has been illustrated and 
described With respect to exemplary embodiment thereof, it 
should be understood by those skilled in the art that the 
foregoing and various other changes, omissions and addi 
tions may be made therein and thereto, Without departing 
from the spirit and scope of the present invention. Therefore, 
the present invention should not be understood as limited to 
the speci?c embodiment set out above but to include all 
possible embodiments Which can be embodies Within a 
scope encompassed and equivalents thereof With respect to 
the feature set out in the appended claims. 

1. Portable electronic equipment having at least a key 
operation unit, a display unit, a lighter unit for lighting a 
?ame, and a fuel measuring unit Which measures an amount 
of fuel remaining, 

Wherein the lighter unit for lighting a ?ame is integrated 
into a housing of the portable electronic equipment, 
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wherein the key operation unit includes one or a plurality 
of buttons Which can be integrated into the display unit, 

Wherein said display unit displays content at one or more 
selected times on a screen in accordance With the 
amount of fuel remaining, and 

Wherein said portable electronic equipment further 
includes at least one digital device coupled to at least 
one of said key operation unit and said display unit, 
Wherein said at least one digital device operates inde 
pendently of said lighter unit and said fuel measuring 
unit. 

2. The portable electronic equipment With integrated 
lighter as set forth in claim 1, Wherein an antenna body 
Which does not protrude outWard is integrated into said 
housing. 

3. The portable electronic equipment With integrated 
lighter as set forth in claim 1, Wherein said lighter unit 
comprises a cartridge type fuel tank. 

4. The portable electronic equipment With integrated 
lighter as set forth in claim 1, Wherein 

said lighter unit comprises a fuel tank built into said 
housing, 

an ignition unit, and a sWitch Which controls the ?oW of 
fuel gas of said fuel tank to a burner portion provided 
at an end of said housing and operates said ignition unit 
to light a ?ame, and Where 

said fuel tank is a cartridge type fuel tank. 
5. The portable electronic equipment With integrated 

lighter as set forth in claim 1, Wherein said lighter unit 
comprises a ?xed fuel tank. 

6. The portable electronic equipment With integrated 
lighter as set forth in claim 1, Wherein 

said lighter unit comprises a fuel tank built in said 
housing, 

an ignition unit, and a sWitch controls the ?oW of fuel gas 
from said fuel tank to a burner portion provided at an 
end of said housing and operates said ignition unit to 
light a ?ame, and Where 

said fuel tank is a ?xed fuel tank. 

7. The portable electronic equipment With integrated 
lighter as set forth in claim 1, further comprising: 

a pressure detector Which is set Within a fuel tank of the 
lighter unit in order to measure the amount of fuel, 

an internal state controller Which controls said pressure 
detector, converts pressure data into fuel amount data, 
and stores the fuel amount data as latest fuel amount 

data, 

a controller Which controls messages of pressure mea 
surement request and pressure measurement reply 
betWeen said internal state controller and said pressure 
detector, and 

a display controller Which converts the latest fuel amount 
sent from said controller into predetermined data for 
display indicating the fuel amount, Wherein said data 
for display is displayed on a screen of said portable 
electronic equipment based on said display controller. 
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8. The portable electronic equipment With integrated 
lighter as set forth in claim 7, Wherein predetermined data 
for display indicating the fuel amount is displayed on said 
screen as icon. 

9. The portable electronic equipment With integrated 
lighter as set forth in claim 7, Wherein said data for display 
is displayed on a screen of said portable electronic equip 
ment according to selection by a menu key of said operation 
unit. 

10. The portable electronic equipment With integrated 
lighter as set forth in claim 7, further comprising: 

a lock portion Which opens and closes the cover of said 
fuel tank according to a control signal of said internal 
state controller. 

11. A lighter unit provided in portable electronic equip 
ment having at least a key operation unit, a display unit, and 
a fuel measuring unit Which measures an amount of fuel 
remaining, being included in a housing of said portable 
electronic equipment, Which comprises: 

a fuel tank built in said housing, 

an ignition unit, and 

a sWitch Which controls the ?oW of fuel gas from said fuel 
tank to a burner portion provided at an end of said 
housing and operates said ignition unit to light a ?ame, 

Wherein said display unit displays content at one or more 
selected times on a screen in accordance With the 
amount of fuel remaining, and 

Wherein said portable electronic equipment further 
includes at least one digital device coupled to at least 
one of said key operation unit and said display unit, 
Wherein said at least one digital device operates inde 
pendently of said lighter unit and said fuel measuring 
unit. 

12. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein said sWitch is positioned at 
a lateral side of said housing in order to open and close a 
cover for covering said burner portion, When said sWitch 
opens said cover, the fuel gas of said fuel tank ?oWs out from 
said burner portion, and said ignition unit is operated to 
ignite the fuel gas. 

13. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein 

an extensible cylinder is provided in said burner portion 
at the end of said housing, 

said sWitch is positioned at a lateral side of said housing 
in order to open and close a cover for covering said 
burner portion, When said sWitch opens said cover, the 
fuel gas of said fuel tank ?oWs out from said extensible 
cylinder, and an ignition unit is operated to ignite the 
fuel gas, and 

said extensible cylinder is extended and protruded out 
Ward from said housing When said sWitch opens said 
cover and draWn in and accommodated into said hous 
ing When said sWitch closes said cover. 

14. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein said lighter unit comprises 
a cartridge type fuel tank. 

15. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein said lighter unit comprises 
a ?xed fuel tank. 
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16. The lighter unit for the portable electronic equipment 
as set forth in claim 11, further comprising 

a pressure detector Which is set Within said fuel tank in 
order to measure the amount of fuel, 

an internal state controller Which controls said pressure 
detector, converts pressure data into fuel amount data, 
and stores the fuel amount data as latest fuel amount 

data, 
a controller Which controls messages of pressure mea 

surement request and pressure measurement reply 
betWeen said internal state controller and said pressure 
detector, and 

a display controller Which converts the latest fuel amount 
sent from said controller into predetermined data for 
display indicating the fuel amount, Wherein said data 
for display is displayed on a screen of said display unit 
of said portable electronic equipment according to said 
display controller. 

17. The lighter unit for the portable electronic equipment 
as set forth in claim 11, further comprising: 

a lock portion Which opens and closes the cover of said 
fuel tank according to a control of said internal state 
controller. 

18. The portable electronic equipment With integrated 
lighter, as set forth in claim 1, Wherein said content includes 
at least one of an icon indicating said amount, or a fuel 
amount value. 
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19. The portable electronic equipment With integrated 
lighter, as set forth in claim 1, Wherein, When said amount 
is less than a speci?ed amount, an alarm message is dis 
played on the screen. 

20. The portable electronic equipment With integrated 
lighter, as set forth in claim 1, Wherein said content is 
displayed in response to selection of one of said buttons. 

21. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein said content includes at least 
one of an icon indicating said amount, or a fuel amount 
value. 

22. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein, When said amount is less 
than a speci?ed amount, an alarm message is displayed on 
the screen. 

23. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein said content is displayed in 
response to selection of a button of said key operation unit. 

24. The lighter unit for the portable electronic equipment 
as set forth in claim 11, Wherein said at least one digital 
device is at least one of: a mobile phone device, a PDA 
device, and a game player device. 

25. The portable electronic equipment With integrated 
lighter as set forth in claim 1, Wherein said at least one 
digital device is at least one of: a mobile phone device, a 
PDA device, and a game player device. 


