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(54) Title: A GAS LIGHTW
(S7) Abstract

This lighter (I) of the type comprising a reservoir
for containing liquefied petroleum gas, a valve (3)
mounted on the reservoir and permitting the gas to
leave the same, a valve opening mechanism (4, 5),
as well as an ignition system comprising a flint
(6) co-operating with a spark wheel (7) rotationally
operated by at least one circular thumb wheel (10)
mounted co-axially with the spark wheel. This hghter
is characterised in that each thumb wheel (10) is
mdependentofthesparkwheel (7) and can pivot
around its axis independently of the spark wheel,
and in that rotational frictional engaging means are
provided between the spark wheel and the at feast one
thumb wheel (10) when a force is exercised on the
thumb wheel with a radial component having 2 value
greater than a pre-determined value.
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opening | ever which releases a quantity of gas. The spray of sparks ignites
25 the gas, producing a flame which forns above the cap. This spray of
sparks must be of a certain quantity and density to ignite the gas. If the
Spark wheel is noved too slowy or intermttently then sufficient sparks

wi |l not be produced to ignite the gas to create the flame. 1 WO

93/ 04869 WO 98/04869 PCT/ | B97 /¥tfiasi0rdoesah a
systemrequires a positive action on the part of the user to produce and

maintain a flane and requires two i ndependent novenments one after the other

- rotation of the spark wheel and acti gQ91igiieldas opening lever - to
3

produce a flane. 5 However, it is desira 0 Increase the difficulty of
operating such lighters so that children younger than five years old are

not able to produ a flanp with such lighters, 10 Lighterg already exi st
provi ding a suppl gﬁﬁﬂrasey t pveny Mﬁf W.WMWBWO g3 iatety, 1URfice a

For  exanpl o, pat cVechiigo eig & %?@%3%@@%?@2?@@?&3%58@% ent.

applieations Wg 93pdifefiy a YR Por 186s4dn five years old.

A gas lighter generally comprises a reservoir for containing liquefied
petroleum gases, a valve mounted on the reservoir permitting gas to leave
the reservoir, an opening and closing system for the release of gas operated
10 by alever, a system of regulation of the release of gas as well as the
ignition system. In a known way, the ignition system comprises a
pyrophoric flint co-operating with a spark wheel and is frequently protected
by a cap on the top of the lighter. The spark wheel is mounted on an axis
between two thumb wheels which are attached to it. The spark wheel has a
15  cylindrical shape and each of the thumb wheels comprises a disk having a
diameter slightly greater than that of the spark wheel. The rims of the
thumb wheels comprise unevenesses or teeth which make them rough.
Thus, a user can easily operate the spark wheel with a finger or thumb,
because the finger or thumb does not slide on the thumb wheels.
20
When the spark wheel, being in contact with the flint, is rotated by
operation of the thumb wheels by a digit of the user, a spray of sparks is
created and is followed by the action of the same digit against the gas
opening lever which releases a quantity of gas. The spray of sparks ignites
25 the gas, producing a flame which forms above the cap. This spray of
sparks must be of a certain quantity and density to ignite ihe gas. Ifthe
spark wheel is moved too slowly or intermittently then sufficient sparks

will not be produced to ignite the gas to create the flame.



15 The lighters described in these publications conprise, conpared to
conventional |ighters, a supplenentary device naking access to the thunb
wheel s of the spark wheel nore difficult, or by blocking novenent of the
gas opening lever. 20 In this way, these lighters conprise a conpl ex
structure involving an increased cost of manufacture. Furthernore, the use

of sone of tVWRMBMMB&hters is conplicated and requires a par?FEG?’th hod
of use. Even adults can find several diffi cuI t ies in the operation of such
i ghters and need prelimnary instructions. Is al so possible for the

saf ety device t an
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rot ate about 0, ponding to that of the spark wheel. In this case
operation of t ﬁé@’r@@ﬁ@ is achieved directly by the flesh of the digit

of the userg after deformation between the two free discs. However this
lighter is difficult to

However, it is desirable to increase the difficulty of operating such lighters
so that children younger than five years old are not able to produce a flame
with such lighters.

"
10  Lighters already exist providing a supplementary difficulty which must be
overcome to produce a flame and several patents or patent applications

describe such lighters. For example, patents US 5 125 829, US 5 002 482
or international patent applications WO 93/17282, WO 95/04247.

15 The lighters described in these publications comprise, compared to
conventional lighters, a supplementary device making access to the thumb
wheels of the spark wheel more difficult, or by blocking movement of the

gas opening lever.

20 In this way, these lighters comprise a complex structure involving an
increased cost of manufacture, Furthermore, the use of some of these
lighters is complicated and requires a particular method of use. Even adults
can find several difficulties in the operation of such lighters and need |
preliminary instructions. 1t is also possible for the safety device to be

25 disabled so that the lighter operates as an ordinary non-child resistant

lighter.

US patent 5 096 414 concerns a lighter which does not contain thumb
whecls fixed to the spark wheel, but two flat discs having a diameter



5 light even for an adult because the flesh of the digit does not provide
enough grip on the spark wheel to nove it against the flint to generate a
sufficient spray of sparks. The flesh of the finger is very variable from
One user to another and al though sonme users nmay be able to operate it
effectively many other users are not. 10 US 5104313 rel ates tggﬁn&h@ﬂkfr‘in
whi ch the spar QIPRAE9; o mechani cal ly coupled to the spark wh he
user presses sideways on the thunb wheel against the action of a spring
arranged between the thunb wheel and the spark wheel. The di sadvantage with

this lighter is gregter thae tivat ofiehiei spatk wheel cindifréelgmotnted ity rétaeaiboacsas as | ong
as the spring force is able to keep it di sengaged. The small size of the

spring and the A% ¢oreaspending tothatofthe spask whee rlilldhisw'amomditmef;]tbcoxih mty
to the heat of the,fl Wi i e i ffi.cul{. fo.ensure that the
spring will ret aﬁpﬁrkt?{gen%iilsgm;v%?ﬁfrg:@hﬁ B}ér‘g‘?i’g&ﬁ&glté’fg‘efﬁ“’tw&rdurat i on
of the |ife of diforiaidhotwien the o b8k isk HohBler s WML Y aftfEAFrg! ||
fail thus enabling the correspondi ng engagi ng parts of e nmechani cal
coupling of the lightekenforah adoli becanstdthetfiesh of theadigit does hotprovideng t he

i ghter easy to ignite by a child. Furthernore a side force is required on
the lighter. Thi@%llghaﬂaéﬂékﬁwm tomoviedt againsg the flint imgaeratea | i ght er

| Fahter i 1 rororade sehBAEspEus Tk ool e Biiget BlyeRL SorliHig roptors
provide a |ight ajset fb aMoktit ahd lthough some users may be able to operate it
cffectively many other users are not.
{i]
US 5104313 refates to a lighter in which the spark wheel is mechanically
coupled to the spark wheel when the user presses sideways on the thumb
- wheel against the action of a spring arranged between the thumb wheel and
the spark wheel. The disadvantagé with this lighter is that the mechanical
15 coupling is only disengaged as long as the spring force is able to keep it
disengaged. The small size of the spring and the small size of the
elastomeric toric joint and its proxinity to the heat of the flame will make it
very difficult to ensure that the spring will retain the lighter in a child
resistant state for the duration of the life of the lighter. It is likely that the
20  spring parts will fail thus enabling the cotresponding engaging parts of the
mechanical coupling of the spark wheel and thumb wheel to engage thus
making the lighter easy to ignite by a child. Furthermore a side force is
required on the lighter. This is a departure from the normal operation of
the lighter for an adult which will require preliminary instructions when the
25 lighter is first used.

An objective of the invention is therefore to provide a lighter in which the

ignition of the gas does not rely on the flesh of the digit of the user to



ignition of the gas does not rely on the flesh of the digit of the user to
3 WD 96/ 04869 ' .
PCT/ 1 B97/ 00860 control and overcone the frictional resistance of the flint
agai nst the spark wheel. A further objective of the present invention is to
provide a lighter which is 5 easily operated by an adult, but ver -
difficult to WO&M6% child especially a child of |ess than RGHEIYRH0s ol d,
and which is inexpensive to manufacture. Another objective of the invention
is to provide a reliable security system whjich can not be disabled and is

constant in opeonttol and overcomethefrivtiofialresistanée oﬁﬁ_&iﬂi’tﬂa?ﬁn m.e‘ééﬁ‘k to
rel ease a separate bl ocking neans. Another objective of the invVention is to

have the functWda¢lng of the |ighter as close as possi ble to the functioning
of a traditional lighter, in which the unblocking action is realised at the
same time as the ignition action, in such 15 a way that the user has no

need either fop famfks 6B | ' ' LR Jiosoperate
the lighter. T% tflﬁﬁgﬂ Q{g&{‘%ﬁﬁ%ﬁﬁ*}%ﬁggﬁi (ﬂrgﬁg?h[bﬁg{e?%%&ggnprl sing a

reservoir fr easiiy@pm'ats;ilzyanamm;bnthqnyﬂifﬁbmmMy@gmmespemnﬁh_ed on the
reservoir and 2& gérsm'ﬁ]ti rt],g gas to | eave the reservoir, a nechanism for
openi ng t he vafiid ss than five years old, and which is inexpensive to manufacture.

Another objective of the invention is to provide a reliable security system
- which can not be disabled and is constant in operation, without preliminary

10 action by the user to release a separate bloéking means.

Another objective of the invention is to have the functioning of the lighter

as close as possibie to the functioning of a traditional lighter, in which the

unblocking action is realised at the same time as the ignition action, in such
15  away that the user has no need either for preliminary instructions or

practise in order to operate the lighter.

To this end, the lighter concerned is of the type comprising a reservoir for
containing a liquefied petroleum gas, a valve mounted on the reservoir and

20 permitting gas to leave the reservoir, a mechanism for opening the valve, as
well as an ignition system comprising a flint co-operating with a spark
wheel rotationally operable by at least one circular thumb wheel mounted
co-axially with the spark wheel, and characterised in that each thumb wheel
is independent of the spark wheel and can pivot about its own axis

25  independently of the spark wheel, and in that rotational frictional engaging
means are provided between the spark wheel and/or its axle and the at least
one thumb wheel which enables the thumb wheel to engage the spark wheel
or its axle when a force is exercised on the thumb wheel having a radial

component with a value greater than a predetermined value.



well as an ignition systemconprising a flint cooperating with a spark
wheel rotationally operable by at |east one circular thunb wheel nounted
co-axially with the spark wheel, and characterised in that each thunb whee
i's i ndependent of the spark wheel and can pivot about its own axis 25

| ndependently of the spark wheel, and in that rotational fricg&gﬁpb -
engagi ng neansvﬁﬁ¥w%ﬁ%vided bet ween the spark wheel and/or it e and the
at | east one thunb wheel which enables the thunb wheel to engage the spark
wheel or its axle when a force is exercised on the thunb wheel having a
radi al conponent with a value greater than a predeterm ned value. 4 WO
96/ 04869 PCT/ 1 B97/ 00860 The
spark wheel can The spatkwheel canbeiformed goordingteany kagwn waynsuch as ast anped

spar k wheel or I tate out an
axis wthits e%@gﬁﬂé&%&hﬁé‘t‘ﬁangbgrfﬁsé#hzﬂgsdswﬁ%?’hfﬁgaﬁ' F‘Qfﬂaﬁt% in5
the known way. TbButdibdilis Withelsendsibchied 3 tlRNMeaA" oF tHEYdd z}%’:ﬁé/n n each
side of the spark wheel. Each thunb wheel is in the for W th
teeth grooved orthekmwmmyde and a hole at its centre in such vvay to enabl e

it to 10 turn freely about an axis which corresponds to the axis of the
spar k wheel .

Two thumb wheels can be arranged symmetrically one on each side of the
spark wheel. Each thumb wheel is in the form of a wheel with teeth
grooved on its outside and a hole at its centre in such way to enable it to

10 turn freely about an axis which corresponds to the axis of the spark wheel.

According to a first aspect of the invention, the frictional engaging means
are arranged on the side of the surface of the thumb whecel oriented toward

the spark wheel and opposite the periphery of the spark wheel or a solid
15 flange thereof.

[f a rotational force is exercised on the thumb wheels, without a sufficiently
high radial force, the frictional engaging means of the thumb wheels do not
frictionally grip the spark wheel, and thus merely slide with respect to it,

20 permitting a rotation of the thumb wheels independently of the spark wheel
which remains fixed. The spark wheel may move only slowly or by a small
amount or intermittently or a combination of these which are nevertheless
insufficient to create a sufficiently dense spray of sparks to ignite the gas to
create the flame. On the contrary if a sufficiently high radial force is

-25 exercised on the thumb wheels, the spark wheel becomes momentarily
rotationally fixed to the thumb wheels by means of the frictional engaging
means, which permits the rotational operation of the spark wheel and thus
ignition, if this rotational movement is immediately followed by pivoting of

the operating lever of the gas release valve.



According to a first aspect of the invention, the frictional engagi ng neans
are arranged on the side of the surface of the thunb wheel oriented toward
t he spark wheel and opposite the periphery of the spark wheel or a solid 15
flange thereof. If a rotational force is exercised on the thunb wheels,

w thout a sufficiently high radial force, the frictional engagin ans of
the thunb whew gsrodssenot frictionally grip the spark wheel, rely
slide with respect to it, 20 permtting a rotation of the thunb wheels

i ndependently of the spark wheel which renmains fixed. The spark wheel may
nove only slowy or by a small anmount or intermttently or a conbination of
t hese which are nevertheless insufficient to create a sufficiently dense
spray of spar Kehetfticlignal fercé Whichpgerinits thettationvf the spaek wheellwih@gntrary if a
sufficiently high radial force is 25 exercised on the thunb wheels, the
spark wheel = bdbwnb wheglsemnsh be greatesthan the frictional foser whichiexisthunb wheel s by
means of the frjlcti . 8 LN ans., which permts the rotationa
operation of t %ﬁgﬂghw4ggﬁggﬁgmﬁﬁﬁ§aﬁgnition, if this rotational novenent
is imediakely followed by pivoting of the operating |lever of the gas

rel ease valve. 5 WD 98/ 04869

PCT/ | B97/ 0086The frictional engaging means between the spark wheel and at least one

thumb wheel can, according to a first possibility, comprise at least onc

tongue extending axially from the thumb wheel on the side of the spark

wheel extending, beyond the periphery of the spark wheel or an integral
10 flange thereof. Several tongues may be arranged in the form of a circle

slightly greater in diameter to the diameter of the spark wheel or an integral
flange thereof.

The form and arrangement of the tongues permits the ignition system to be

15 made more or less difficult to operate.

The frictional engaging means between the spark wheel and at least one
thumb wheel can also, according to a second possibility, comprise an
integral rim on the face of the thumb wheel facing the side of the spark

20  wheel, this rim, having an internal diameter slightly greater than the
diameter of the spark wheel or an integral flange thereof, and overlapping
at Jeast partially this spark wheel or its flange.

The functioning of the ignition system is exactly the same as that in the

25 preceding case.

According to a second aspect of the invention, the frictional engaging
means between the spark wheel and the at least one thumb wheel are

disposed on the side face of the thumb whee} oriented towards the "ears" of



The frictional force which permts the rotation of the spark wheel with the
t hunp wheels nust be greater than the frictional force which exists between
the flint and the spark wheel. 5 The frictional engagi ng neans between the
spark wheel and at |east one thunb wheel can, according to a first
possibility, conprise at |east one tongue extending axially fr H@P@”%%unb
wheel on the si ¥ he spar k wheel extending, beyond the peﬂ%? t he
spark wheel or an integral 10 flange thereof. Several tongues may be
arranged in the formof a circle slightly greater in dianeter to the

di ameter of the spebddywfahe lighteigand opgusite thd pediphieny! dfinSialegral TRngebM and

arrangenment of the tongues permts the ignition systemto be 15  nade nore
or less difficul thargtatioapkaxss ofithe sparkavheghal engagi ng means bet ween t he
spark wheel and at |east one thunb wheel can also, according to a second
possibility, conprise an integral rimon the face of the thunb wheel facing

the side of the 2Rasiimdio 4¥iRLpossibili ,%'Bicﬁﬁiéi@%%&éﬁ&ﬁ{sr&hcﬂggn?%{:er

slightly greater than the dianeter of the spark or an 1nt fl ange

t hereof , and Bveat lepstiong targue eatendingraxiaily from thesthambrhesh Gom the sides f | ange.
The functioning of the iﬂ&ition systemis exactly the same as that in the

25 precedi ng ca@Bposed do i spark wheel.heyenditheneeipheryof theintegyal flange, the he

frictional engagdiyfiferent tongues being disposed in the form of a circle having a diameter

slightly greater than the diameter of the flange.

10 The frictional engaging means can also comprise, according to a second
possibility, a rim integral with the face of the thumb wheel oriented towards
the "ear" of the body of the lighter, this rim having an internal diameter
slightly greater than the diameter of the flange, and partially overlapping
this flange.

15
Following a third embodiment of the invention, the frictional engaging
means between the spark wheel and the at least one thumb wheel are
arranged on the rotational axis of the spark wheel and on the internal
annular face of the thumb wheel formed by the hole permitting the

20  engagement of the thumb wheel on this axis.

According to a simple characteristic of the invention, at least one thumb
wheel is provided which is adapted to be rotatably coupled to the spark

wheel and mounted with a clearance on its axis of rotation.
25

According to a forth embodiment of the invention, the frictional engaging
means comprise a seat in which the thumb wheel is engaged, and in which
the thumb wheel can be displaced radially, the walls of the thumb wheel

and/or those defining the seat being formed in such a way that displacement



means between the spark wheel and the at | east one thunb wheel are disposed
on the side face of the thunb wheel oriented towards the "ears" of 6 WO

98/ 04869 - PCT/1B97/ 00860 the body
.of the lighter, and opposite the periphery of an integral flange of the

rotational axis of the spark wheel. According to a first pmw “t he
frictional ewgpngl48g® neans can conprise 5 at | east one tong nar ng

axially fromthe thunb wheel fromthe side opposed to the spark wheel,
beyond the periphery of the integral flange, the different tongues being

the” i amet or  oF 0 Rt id GNP Ych oo LR B fockll pORMOK oW1 0 "

conprise, accqippepart of the HnGnb hieelswitldrdspédt to the ipper pare of e sphikh t he face
of the thunb V\hpgel'&g?i ented towards the "ear" of ptljﬁeﬁbody of the lighter,

this rim havi niheeh inwhiente friction-besween thehthumbywheal end thespathwhetlanet er  of
e T (R LA
spark wheels ange digticial bp@atio BLthe 3pAR WIRE and'2R internal radial position

of the upper part of the thumb wheel with respect to the upper part of the

spark wheel, in which the friction is sufficient for the rotational operation

of the thumb wheel to result in the rotational operation of the spark wheel.

The upper parts of the thumb wheel and spark wheel respectively in this

10  context being that part of the periphery which happens to be at any one time

at the top most part of the lighter and accessible to operation by the user.

Thus, so long as insufficient radial pressure is exercised on the thumb
wheel, notably by an infant of less than five years of agc, the thumb wheel
15  slides on the spark wheel. When, on the other hand, a sufficient radial
pressure is exercised, for example by adult, a rotational connection is
created between the thumb wheel and the spark wheel, which makes

ignition of the lighter possible.

20 The wall of the thumb wheel which engages in the seat can have a
thickness which is increased in the direction of the external radial side of
the thumb wheel. The seat can also itself comprise, in transverse cross
section, a width which is increased in the direction of the same side as the
thumb wheel, in a way which corresponds to the increase in the thickness

25 of the thumb wheel, in such a way as to obtain a perfect intimate wedging
engagement of the contacting surfaces. Preferably, the seat comprises a
"V* shape in transverse cross section, and the all of the thumb wheel
entering into engagement in the seat comprises corresponding surfaces with

the same angles.



arranged on the rotational axis of the spark wheel and on the internal
annul ar face of the thunb wheel fornmed by the hole permtting the 20
engagenent of the thunb wheel on this axis. According to a sinple
characteristic of the invention, at |east one thunb wheel is provided which

Is adapted to be rotatably coupled to the spark wheel and nou . a
cl earance on i WOWYEI ot rotation. 25 According to a forth eng%ﬁﬁ?eﬂnnéiio]f

the invention, the frictional engaging neans conprise a seat in which the

t hunb wheel is engaged, and in which the thunb wheel can be displ aced
radially, the walls of the thunb wheel and/or those defining the seat being
formed in such a way that displacenent 7 WO 98/ 04869

PCT/ | B97/ 00860 oFhe thumbiwidel wiay calternativelys obadditionallye compriseca peniplieraladi al

post 190, 21 e SRRGE R Sl B SRS ek oo HOEEY o
whoel o resul i CebBEih Pphbal SR WAL BE ¢RAREAD MRS el “ana an
internal radisl gesprisighadintérisl dianeer firchithafitstradial interhalaeeis luédted r espect
to the upper part of the
at a distance from the peripheral wall of the spark wheel or of the flange, in
the said external radial position of the thumb wheel, but so that it acts in
contact against this peripheral wall of the spark wheel or of the flange in
the internal radial position of the thumb wheel.
10
This contact permits the generation of either all of the friction required to
permit the rotational operation of the spark wheel, or only a part of this
friction, the other part being generated at the level of the seat, in the manner
described above.
15
The thumb wheel can equally comprise such a circular peripheral wall
extending on the side opposite to the spark wheel, the internal radial face
of which comes into contact, in the said internal radial position of the
thumb wheel, against an integral flange on the rotational axis of the spark
20 wheel.

The at least one wall of the thumb wheel engaged in the seat and/or at least
one wall defining the seat, as well as, if needs be, the internal radial face of
the said peripheral circular wall of the thumb wheel and/or of the

25 corresponding flange arranged on the axle comprise frictionally engaging
surfaces. These frictionally engaging surfaces will provide the desired
friction force of engagement to achieve the desired effect for the ignition
system as a whole namely to make ignition toc difficult for children but

achievable for adults.



spark wheel, in which the friction is sufficient for the rotational
operation of the thunmb wheel to result in the rotational operation of the
spark wheel. The upper parts of the thunb wheel and spark wheel
respectively in this 10 context being that part of the periphery which
happens to be at any one tine at the top nost part of the lighter and -
accessi bl e t oW 8on by the user. Thus, so |ong as insuffPETERRTOMEER o
pressure is exercised on the thunmb wheel, notably by an infant of |ess than
five years of age, the thunb wheel 15 slides on the spark wheel. Wen, on
the other hand, a sufficient radial pressure is exercised, for exanple by
adult, a rotational connection is created between the thunb wheel and the

spark wheel, whThefrictionally enpagingsutfacésinay bopriovideddyIhe LhoicBf thehe wal | of
the thunb wheel which en agfeg:giin% t he seat)L caﬁﬂoﬁaveq’g t hi cklﬁess which is

i ncreased i n t haatgriabused dor e engaging pastsfer examplaifosihd shwhb wheel indnb wheel .
The seat can al | f rise, 1n tragnsverse.cross section, a width

whi ch is increa ed&#ﬁg%l%%efﬁdﬁ"&%n@%%m@r%? #Bhunmb wheel, in
a way whi ch gorggnRagsteet fintARmRRIS 4Gy kibwi'as Nidsakness 25 of the thumb
wheel , in such a way as to obtain a perfect Intimate wedgi ng engagenment of
t he contacti ng baryliangaluminiemeailaly knownias Beeie] alomimiuinssbrass. V' shape in
transverse cros%@%ectio , and the al] of the thunb wheel entering into

engagement in theieably, the spack sheetand/eritsoale ang humbawhes! are nadéef sane

angl es. different materials. For the spark wheel part which is a stamped type spark
wheel the frictionally engaging surfaces of the spark wheel itself is
10 comprised of the material of the spark whecl, preferably a suitably
hardened steel.

All frictionally engaging surfaces may be provided by surface treatment for
example using niékel, zinc, chromium or PTFE. Alternatively tﬁe frictional
15  engaging surfaces may also be provided by mechanical treatment such as
by a roughening of the surface to provide grip by friction. At least one of
these surfaces may also comprise a covering of material having a high
coefficient of friction such as an elastomer. Additionally combinations of

these different types of frictionaily engaging surface can be used in the
20 same lighter.

Thus the frictionally engaging surfaces provide the required friction
between these walls during the course of or at the end of the displacement
of the thumb wheel.

25
The seat described above can be provided in the spark wheel, or in the axle
fixed to the spark wheel, permitting the rotation of this spark wheel. The
thumb wheel may comprise at the level of its central part defining its hole,

radial slots which define wall portions having a degree of flexibility, these

10



WD 98/ 04869

PCT/ 1 B97/ 00860 The t hunb wheel may, alternatively, or additionally,
conprise a peripheral circular wall extending on the side of the spark
wheel or an integral flange rotating therewith, this peripheral circular
wal | of the thunb wheel 5 conprising an internal dianeter sg&g’#’b | s
radi al interna™A%OB®s | ocated at a distance fromthe periph wal 1 of

t he spark wheel or of the flange, in the said external radial position of
the thunb wheel, but so that it acts in contact against this peripheral
wal | of the sparwalhpertionsbeing deformedanthe time oftheifoice ofiehgdgestieat ofthei t i on of
the thunb wheel. 10, ,This contact permts the generation of either all of

the friction reditmbgvhes! pathe spapwhee on thesxds andelicking,in tofthe seat whe k
wheel, or only a‘hw‘ﬁmp,{"}#@ﬁiPﬁ%{ﬁ&é&r“o‘ﬁﬂg"gi@'ggégﬁr part bei ng generated at

the | evel of the Seat, nn SCri above. 15 The thunb wheel
can equal ly conprise such a circular peripheral wall extending on the side
opposite to the spark wheel, the internal radial face of which cones into
contact, in the Fhe stat cancequally be defihedunitedlyowith thet spark whedi antidgla, agai nst
[ fl tati I Is of the spark 20 wheel .
an integral ango«ilmg Qretl gngreo ar?anlggg %nt é( zllx erotattxonallyentegral with the axle,
the assembly being formed by the location of the thumb wheel against the

spark wheel then assembly of the spark wheel and the axle.

10  The spark wheel-axle-thumb wheel assembly is thus particularly easy and

quick to assemble.

Preferably in this case, the spark wheel comprises two lateral thumb wheels
and the axle of this spark wheel is formed by two elements which are able

15 to be fixed to the spark wheel or to each other enclosing the thumb wheels

between them and the spark wheel.

According to a further aspect of the invention a ring is located in the seat
between the engaging surfaces of the thumb wheel and spark wheel. This

20 provides an additional means of controlling the frictional engagement of
the two surfaces. The ring may be made from rubber or a suitable
rubberised plastic. The ring may be rectangular or round in cross section.
The ring may be deformed so that it extends up the sides of the seat

between the side walls of the seat and the lateral sides of the lower portion
25 of'the thumb wheel.

The invention will nbw be described in more detail in the form of the

following non limiting exemplary embodiments of the lighter which it

concerns together with the following drawings.

11



The at |east one wall of the thunb wheel engaged in the seat and/or at

| east one wall defining the seat, as well as, if needs be, the internal
radial face of the said peripheral circular wall of the thunb wheel and/or
of the 25 correspondi ng flange arranged on the axle conprise frictionally
engagi ng surfaces. These frictionally engaging surfaces will provide the
desired frictwosssgoce of engagement to achi eve the desiredPEFTARSIO086, t he
ignition systemas a whole nanely to nmake ignition too difficult for
children but achievable for adults. 9 WO 98/ 04869

PCT/ 1 B97/ 00860 The frictionally engagi ng surfaces may be provided by the
choi ce of the naterial used for the engaging parts for exanple for the

thunb wheel ang ecml%dftaql e using conbinations of materials
such as: 5 sta nl ess te zi nc/ al umhi um al | oy known as Mazak,

beryl i um al um ni um aI | oy known as Beric, alumniumor brass. Pr ef erably,

t he spark wheel, and Its axle and thu wheel are made of different

materials. ForFighe ﬁ&%%&cre&?mm fyive ipenfaeped seple phtheipper wheel t he

LT R TS 15 0 o

Figﬁre 3 is a transverse cross sectional view along the line III-I1I of figure
2,

10 Figures 4 to 7 are similar views to figure 2, respectively representing four

other embodiments of the lighter,

Figure 8 is a transverse cross sectional view in enlarged scale of another
embodiment of the spatk wheel of the upper part of this lighter, showing
15  elements forming axles which it comprises for its rotational assembly on

the lighter and two thumb wheels,

Figures 9 to 12 are similar views to figure 8, of different embodiments of

the invention,

20
Figures 13 to 21 are simplified schematic views in Jongitudinal cross
section, of one of the ends of the spark wheel, of an element forming an
axle as above and of a thumb wheel, according to other embodiments of the
invention.

25

For simplicity's sake, the elements described in reference to one or more

figures for one embodiment of the invention, which can be found in other

12



hardened steel. Al frictionally engaging surfaces may be provided by
surface treatnent for exanple using nickel, zinc, chromum or PTFE
Alternatively the frictional 15 engaging surfaces may al so be provided by
mechani cal treatnent such as by a roughening of the surface to provide grip
by friction. At |east one of these surfaces may al so conprise Gdsk'd of
mat eri al havin@"b”ﬁ*ﬂ“ coefficient of friction such as an elas oner

Addi tional ly conbi nations of these different types of frictionally engaging
surface can be used in the 20 sane lighter.. Thus the frictionally engaging

surfaces provi deemﬁmilmemulsh&dnlﬂothwﬂguﬁsmbﬂdéﬁmd@}ih& siimel ng t he
course of or at the end of the displacenent of the thunb wheel. 25 The seat

descri bed above Teferenss nymeglsied in the spark wheel, or in the axle fixed to
t he spark wheel, permtting the rotation of this spark wheel . The thunb
wheel . may corrprise at the level of its central part defining its hole,

radi al slots whiThe gigHier WhoWa!ih fighifds' 1403 domprives 8 bo@PIctminY a kdseridn | 1Y,
t hese 10 WD 98/ 04869
PCT/ 1 B97/ 00860 for containing a liquefied petroleum gas. The upper part of the reservoir is
provided with a valve 3 normally maintained closed, and actionable
towards its open position by a lever 4. This lever 4 is normally maintained
in the closed position of the vaive by the action of a spring 5. The ignition
system of the lighter comprises a flint susceptible to providing sparks under
10 the action of rubbing exercised by a spark wheel 7, the latter being arranged

to be rotatably operated by means of two thumb wheels 10.

On each side of the spark wheel 7 two thumb wheels 10 are arranged
comprised of two circular discs with a central hole 12 for their assembly on

15 the axle 8. This assembly is arranged with a clearance in order to permit
the radial movement of each thumb wheel with respect to the axle 8. Each
thumb wheel is independent of the spark wheel 7 and comprises a ring 13
on its side facing the spark wheel 7. This ring comprises an internal
diameter slightly greater than the diameter of the spark wheel 7 and

20 partially overlaps the spark wheel 7. It comprises an internal engaging
surface having a desired coefficient of friction, provided either by it being
made from a material having the desired coefficient of friction, or by a
coating thereon or by the provision of a surface finish provided by
mechanical means.

25
The clearance between the axle 8 and the thumb wheels 10 is greater than
the clearance permitted between the ring 13 and the corresponding surface
of the spark wheel 7.

13



wal | portions being defornmed at the tinme of the force of engagenent of the
t humb wheel on the spark wheel or the axle and clicking in to the seat when
the thunmb wheel is positioned opposite the seat. 5 The seat can equally be
.defined unitedly with the spark wheel and by a collar or a flange arranged

on the axle rotationally integral with the axle, the assenbl %gjg@dorrred
by the | ocatwores®4862 he t hunb wheel against the spark wheel enbly of

t he spark wheel and the axle. 10 The spark wheel -axl e-t hunb wheel assenbly
is thus particularly easy and quick to assenble. Preferably in this case,

the spark V"“?‘if??&%daﬂ&céMxeﬁﬁ&ﬂﬂnt&ﬁ%ﬂ‘a@g@ggllgﬂ%’ a2l e of this

spark wheel is torned by two el enents to be fixed to the

spar k wheel orsignifienntiadini fierce,sthe engagigg surfactlofi thie vidge ¢3 slidedloag thet hem and
t he spark wheel . According to_a further aspect qof the invention a ring is

| ocated in t hdndeatations phihesparkavheed 1owhichagrmils the retatingof the thymbheel and

Frot i onal - engsEhpeeHC SR S Macel TR I gl RS R &7, om 1 uover
or a suitalgle do!@ﬁ@l%&%ﬂ%ﬁ%ﬁﬂ;ﬁgﬁlﬁd&kﬂ@u ﬁfﬁmzﬁuiﬁﬁ or round in

cross section. The ring may be med so That™ i up the sides of
t he seat bet walensityhef sparks. @ the cohtrarpcif thenttotationial inevémentrodithesthaeb of t he

| ower portion 25 of the thy vvhee&_., Tffe i ven,t'H)n will .now. be descri bed
in nore det aj Iwhegls;is acqompanied by asu 1ctentyhlg?|rad1a orce, the ring 13

comes firmly into contact with the surface of the spark wheel or of the

surface of a lateral flange which it comprises. This force thus produces a
10  rotational coupling of the thumb wheels and the spark wheel, thus resulting
in the rotational operation of the spark wheel and then by its frictional

action against the flint, ultimately produces the requircd spray of sparks.

Figures 4 to 7 show variations of this lighter.
15
In the embodiment shown in figure 4, the spark wheel is fixed to two
circular flanges 14 arranged one on each side of it, these two flanges each
comprising an external thumb wheel engaging surface having the desired
coefficient of friction. For their part, each thumb wheel 10 is provided, on
20 its side facing the spark wheel, a certain number of tongues 16, regularly,
angularly separated, and extending parallel to the rotating axle 8. These
tongues 16 are arranged beyond the periphery of the flanges 14, following a
circle having a diameter which is slightly greater than the diameter of the
flanges. The tongues have internal frictionally engaging surfaces with the
25  desired coefficient of friction with the corresponding surfaces of the

flanges 14.

The clearance between the axle 8 and the thumb wheels 10 is greater than

the clearance between the tongues and the lateral surfaces of the flanges 14.

14



following non limting exenplary enbodi ments of the |lighter which it
concerns together with the foll ow ng draw ngs. WO 98/ 04869

PCT/ 1 B97/ 00860 Figure 1 is a perspective view of a lighter, Figure 2 is a
transverse cross sectional viewin enlarged scale of the upper 5 part of

this lighter, along the line Il-11 of figure 1, Figure 3 is Ndsko €
cross sectionaM ?’&W&Iongthe line I1l-111 of figure 2, 10 ﬁgures 4 to

7 are simlar views to figure 2, respectively representing four other
enbodi mrents of the lighter, Figure 8 is a transverse cross sectional view
I n enl arged scal e of anot her enbodi nent of the spark wheel of the upper
part of this lighter, show ng 15 el ements formng axles which it

conprises for itlnpradtise)the thunitewhedls yarobe lnﬂepdddeﬁd)efotﬁadohm spakb wheel s,
Figures 9 to 12 are simlar views to figure 8, of different enbodi nents of
the inventi on 2whesl if the sadia) forcep exerted oyithpﬂwnlwhsﬁlnmalb Ipi efiost,i n

| ongi t udi nal @}u&? & Eﬁs%nthe%ng?l%? 18 lurlgI on e qi?c&onatl Q:%gasé) ﬁigr Is<ur eeeolf thé fan

el enent form ng
5 flanges 14, without operating them at least not to a sufficient extent. On

the contrary if the rotational operation of the thumb wheels 10 is
accompanied by a sufficient radial force, the tongues 16 thus engage the
flanges 14 and consequently the spark wheel 7 which is rotated to a
sufficient extent to generate a sufficient spray of sparks to ignite the gas.

10
In the embodiment shown in figure 5, cach thumb wheel 10 comprises, on
its surface facing the "ear” of the body 2, the tongues 16 arranged in the
form of a co-axial circle about the axle 8, whereas the axle 8 comprises an
integral flange which is aligned with these tongues 16.

15
The internal faces of the different tongues 16 define a circle having a
diameter slightly greater than the diameter of the flange 20, and these
tongues extend axially from the thumb wheels 10 beyond the periphery of
the flange 20.

20
In the example shown in the drawing, the tongues 16 are mechanically
roughened on their internal faces, and the flange 20 is mechanically
roughened on its peripheral face, in such a way as to enable frictional
gripping with the tongues 16.

25
The tongues 16 can be replaced by a ring 13 such as described previously.

In the embodiment shown in figure 6, the axle is mechanically treated to

provide a roughened surface under each thumb wheel 10, and the wall of

15



axl e as above and of a thunb wheel, according to other enbodinents of the

i nvention. 25 For sinplicity's sake, the el enents described in reference to
one or nore figures for one enbodi nent of the invention, which can be found
in other 12 WD 98/ 04869

PCT/ 1 B97/ 00860 enbodi nents shown in other figures will be designated by the
sanme referencwons®86%| s. The |ighter shown in figures 1 to PCTIRPHIIOs a
body formng a reservoir 5 for containing a liquefied petrol eum gas. The
upper part of the reservoir is provided with a valve 3 nornmally naintained
cl osed, and acgy T bt - . This |lever 4
s normally mfﬂﬁ?ﬁg?ﬁdﬁlﬁ?{%&g x%xggelaﬂﬁglglse?%ig%yggo?ﬁéﬂ ?/glﬁgtg&gé % he action of
a spring 5. Theoughened ssmface.s Aanadiaf pressare on tiecthumbnphéeteH) fesillts intthe
susceptible to_.providing.spagks under 10 _the actiaon of rubbing exercised
by a spark mhegfct‘f’,nafﬂél%q“&&’éﬂlf‘emlgj“Q‘F?lﬁrlgé&dttbeQ@elsot atably operated by
means of two thunb wheels 10. On each side of the spark wheel 7 two thunb
wheel s 10 are arranged conprised of two circular discs with a central hole

12 for theis ayheembdiatent shown in figure 7 is very similar to that shown in figure 6,

except that the axle comprises surfaces which are not mechanically treated
to provide a roughened surface, but comprise elastomeric sleeves 21 fixed
on them. The walls of the thumb wheels 10 define holes 12 which are
smooth, that is to say adapted by the choice of material or coating to

10 frictionally grip the sleeves 21, and thus the axle 8.

In the embodiment shown in figure 8, the spark wheel is hollow internalty

and the axle permitting its pivotal mounting is formed by two elements 8.

15 - Each of the elements 8 comprises several co-axial cylindrical parts, which
are as follows:
A part 8a comprising a diameter slightly greater than that of the cavity 31
of the spark wheel 7, thus providing an interference fit therein,
An intermediate part 8b, having a diameter slightly greater than that of the
20 cavity 31 of the spark wheel 7,
A part 8c having a diameter greater than that of part 8 b forming a flange,
and
A part 8d forming a spindle arranged to be engaged in a hole
correspondingly provided in one of the two parallel ears which are provided

25  inthe upper part of the body of the lighter, to support the spark wheel 7 and
the thumb wheels 10.

Each thumb wheel 10 comprises a central hole having a diameter greater
than that of the said part 8b, but less than that of the said part 8c.

16



15 the axle 8. This assenbly is arranged with a clearance in order to
permt the radial novenent of each thunb wheel with respect to the axle 8.
Each thunmb wheel is independent of the spark wheel 7 and conprises a ring
13 on its side facing the spark wheel 7. This ring conprises an internal

di aneter slightl reater than the dianeter of the spark wheé fdostd
partially overPﬂé%ﬂFﬂ% spark wheel 7. It conprises an |nternakcéﬁggg|ng
surface having a desired coefficient of friction, provided either by it
being made froma material having the desired coefficient of friction, or

by a coating thereon or by the provision of a surface finish provided by
mechani cal means. 25 The cl earance between the axle 8 and the thunb wheel s

10 is greater tHpe infendllradinbane mebﬂtﬂetmaknb%mpm&&a fise3@ thizkAdd t he
correspondi ng surface of the spark wheel 7. 13 g 04869

PCT/ 1 B97/ 00860 |Sﬂlgat11&ﬂsashaarth¢ﬁnmgs¢f§hepautc8bs@uimnp¢temﬂuhb wheel s 10,

t hout f f f ot 13
o1 de h ong e Bl Adnel b imd Bimb R0 5y W gopliat fuermtdiate o
rotating of tshe dRdipde.

As shown in figure 8, the two thumb wheels 10 are arranged to be
assembled to the spark wheel 7 by enclosing them between the elements 8
and the spark wheel 7. The elements 8 are fixed to the spark wheel by

10  interference fit , or by other fixing means such as by adhesive, of the parts
8a of the elements 8 in the cavity 31 of the spark wheel 7, imprisoning the
thumb wheels between the spark wheel 7 and the pre-defined parts 8c of
the elements 8, and forming a gap of seat 32 between the external surface
of part 8b and the internal surface of the thumb whecl zone 10a.

15
Thanks to the dimensions of the central hole of the thumb wheel 10, as
described above, of the zone 10a and the parts 8b and 8c, the thumb wheels
10 can be radially displaced with respect to the spark wheel 7 and the
elements 8, between an external radial position of the upper part of the

20  thumb wheel 10 with respect to the upper part of the spark wheel 7, shown
in figure 8, and a respective internal radial position, in which the thumb

wheels 10 are bought under pressure by the thumb.

It is evident that the internal diameter of the zone 10a of each thumb wheel
25 10, is less than that of the external diameter of the part 8c extending beyond
the part 8b. These diameters as well as the position of the conical face 10¢
on the thumb wheel 10 can be such that when a radial pressure is exercised
on the thumb wheels 10, the conical face 10c meets the part 8c before the

internal engaging surface of the thumb wheel part 10a comes into contact

17



wheel independently of the spark wheel which for its part remains fixed or
5 does not nove sufficiently or quickly enough to generate the required
density of sparks. On the contrary, if the rotational novenent of the thumb
wheel s is acconpanied by a sufficiently high radial force, the ring 13
cones firmy into contact with the surface of the spark wheel or of the
surface of a wetsendsss f | ange which it conprises. This force tisIBgV®EsCes a
10 rotational coupling of the thunb wheels and the spark wheel, thus
resulting in the rotational operation of the spark wheel and then by its

of sparke. Fi guf iy Gtobal ligind Blrteck oS R o REQUAERA "3 T G P

embodi ment  showonsequéntiil afial foré6f the MumbWhes] litﬁagfaiﬁs?ﬂ}elts‘iaéﬁee B'fictﬁu' ar

fl anges 14 arranged one on each side of it, these two flanges each

conpri sing an <Ratkrwihgel.: Fhusnadditional friciiopalngaging surfades arepravideddesi recdi .
coefficient of ,frictipon, For fheir part, .each thu whee| 10 .i.s_provided,
on 20 its si dé’mﬁepﬁ@ﬂ’s‘ﬁéﬁ’i% spatk whegl on %E’Hﬁ@atﬁﬂdﬂéﬁaﬁes_ 16,
regul arly, &ng Faﬁﬂ“"g gTal t ting axle
8. These to%guewst-%g%ébaa?gwgée;ltaaﬁgéh eyo.ﬁttj [ ,ﬂ‘%‘éa???)%@;g“ﬁﬁfﬁ@?ﬁ'%eges 14,
foll owi ng a ci tinkmb wheeh e rﬂﬁteriﬁkefﬂt&‘dothspmdiﬂgﬁiﬁmnﬁ_{dg&hege than the

di aneter of the flanges. The tongues have internal frictionally engaging
surfaces with tSHefaces are ghosen tajproviderthe fesited spefficient iof frictionitotcoatrol

corresponding Sl bRGR Al nghfdindnt 3F B& il wheel and spark wheel.

10  In the said external radial position, the friction between the thumb wheel 10
and the spark wheel 7 is insufficient for the rotational operation of the
thumb wheel to result in the required rotational operation of the spark
wheel. Thus, when an insufficient radial pressure is exercised on the thumb
wheel, the thumb wheel slides at least partially on the spark wheel and

15 - element 8 without gripping it sufficiently and ignition of the lighter is

impossible.

The material comprising the element 8, notably a plastic material, or
Mazak, aluminium, steel, beric or brass, comprises a certain resilience,

20 conferring a certain elastic deformability on the part 8c. This, combined
with an adequate inclination of the wall 10c, of the order of 45°, permits the
return of the thumb wheel 10 to the external radial position, by the elastic
resilience of this material, when the pressure exercised on the thumb wheel
ceases. The external radial surface of part 8c could also be made conical to

25 co-operate with conical face 10 c and provide an additional frictional

engaging surface between them.

In addition, the thumb wheels circular walls 10d extend axially. These

walls provide a contact surface essential for the thumb.

18



The cl earance between the axle 8 and the thunb wheels 10 is greater than
t he cl earance between the tongues and the |ateral surfaces of the flanges
14. 14 WD 98/ 04869

PCT/ 1 B97/ 00860 In practise, the thunb wheel s can be i ndependently rotated

on the spark wheel if the radial forces exerted on the thunb W 100880
small. In ef feMOBOMBE- ch a case, the tongues 16 slide on the Trictional

engagi ng surface of the 5 flanges 14, w thout operating them at |east not
to a sufficient extent. On the contrary if the rotational operation of the
t hunmb wheels 10 is acconpanied by a sufficient radial force, the tongues 16
t hus engage the flanges 14 and consequently the spark wheel .7 which is
rotated to a suf fiheivealk 10d.efsach thymiryyheel can gorapriss an intermalyadial engagme ks ¢ o

L%%ﬁfsg;,e on-| tégéﬁ%lég%?%@?ﬁéﬁﬁﬁéﬁ@&ﬁ@%" i Bl 55 STWET 20°T6 0
arranged I n the

. sgirﬁ!vﬂ{eeﬁ'i ﬁfn%afd extérhal radialsosition 6f thy tsun whielr s t he
axle 8 conprises an integral flange which is aligned with these tongues 16.
15 The internsl fwhicscehes into contdot mathithisextpmeal petipheral surfage of thel spatkavi ng a

wheel 7, or of an integral lateral flange of the same, in the said internal

-

radial position of the thumb wheel. This contact permits the generation of
all or part of the said friction permitting the rotational operation of the
spark wheel. Again the materials of these surfaces will provide the desired
10 coefficient of friction. And the total combined frictional effect of all the
engaging surfaces will be designed to provide the required frictional grip

on the spark wheel for a pre-determined radial force on the thumb wheel.

In the embodiment shown in figure 9, each element 8 comprises a part 8¢
15 forming a collar, whose surface facing the spark wheel 7 is conical and is

inclined towards the outside of the spark wheel.

The seat or gap 32 provided by this conical surface and by the lateral side
face 7a of the spark wheel 7 comprises a section whose width decreases

20 progressively towards the axis of rotation.

The part 10a of the thumb wheel 10 comprises a conical face 10e with a

corresponding incline to that of the conical face of the collar 8¢, in such a

way that the thumb wheel progressively engages in the seat 32 during its
25 displacement towards its internal radial position.

The contact surfaces of the thumb wheel 10, the lateral face 7a and the part

8¢ are comprised of materials, coatings or the surface finish to provide the

desired coefficient of friction between them which will provide the desired

19



di ameter slightly greater than the dianeter of the flange 20, and these
tongues extend axially fromthe thunb wheels 10 beyond the periphery of the
flange 20. 20 In the exanple shown in the drawi ng, the tongues 16 are
mechani cal |y roughened on their internal faces, and the flange 20 is
mechani cal 'y roughened on its peripheral face, in such a way as to enable
frictional grve ith the tongues 16. 25 The tongues 16 CAFIBEARY aced
by a ring 13 such as described previously. In the enbodi nent shown in
figure 6, the axle is nmechanically treated to provide a roughened surface

under each thurd s @€ fridtibna tlﬁ‘ ﬁnsggﬁmeﬂ 4 éﬁablhsﬁg R)?é;%}lgp 9

PCT/ 1 B97/ 00860 t he t hunb whe niig t may al so be

provi ded with aengagghaﬂe:dlﬂmﬂ:ﬁmbavhe&l tedndithemprsowheel a0 t he thunb wheel's 10
results in the frictional gripping of the thunb wheels 10 and the axle 8. 5
The enbodi nent shown in figure 7 is very simlar to that shown in figure 6,

except that "t heyolfcho cyRie VAT 16856 1R inB VAR 1T HS hRBAGE Y 1 oRt o

5  the opposite direction to that shown in figure 8, in order to mask the

clement 8.

An important feature of the embodiment shown in figure 9 is the acute
angle formed by the face of the collar 8¢ and the lateral face 7a thus
10  defining a wedge shaped space or seat 32. These surfaces engage with the

corresponding surfaces of the 10e and 10f of the thumb wheel respectively.

It has been found that greater control of the frictional engagement between
the two engaging surfaces can be achieved with this angled contact. The

15 angle can be chosen to give the desired friction properties since fhe precise
angle will determine the surface area of the frictionally engaging surface
which has a significant effect on the force requiréd to operate the lighter.
The greater the contact area the greater the friction, and the force required
on the thumb wheel to successfully operate the spark wheel is lower.

20
The embodiment shown in figure 10 is similar to that shown in figure 9,
except that flanges 35 are provided to the elements 8. These will preferably
be formed as an integral part of the element 8, such as a moulded
component of this shape, made of Mazak, for example, or stamped in

25  aluminijum or turned out of steel. It may also be fixed by adhesive or other
suitable means. By means of the flange 35 a further pair of frictional
engaging surfaces may be created between the external face of the thumb

wheel and the internal face of the flange 35.

20



to provide a roughened surface, but conprise elastoneric sleeves 21 fixed
on them The walls of the thunb wheels 10 define holes 12 which are snooth,
that is to say adapted by the choice of material or coating to 10
frictionally grip the sleeves 21, and thus the axle 8. In the enbodi nent
shown in figure 8, the spark wheel is hollowinternally and the axl y
pernmitting itsWMO%BO® nopunting is formed by two el enents 8. q%"ﬁgyﬁﬁﬂ%f
the el ements 8 conprises several co-axial cylindrical parts, which are as
follows: A part 8a conprising a dianmeter slightly greater than that of the
cavity 31 of theThisznibodimerit hids theladvarpage, comparedito thetpreviensnce fit therein,

An i ntermedi ate t,..8b, having a, diamneter, slightl reater than that of
the 20 cavity 3%" dlﬂ?&@}%ﬂww&‘&m E VANGY 1 t%ﬂ%‘“ﬂd{‘ﬁpﬂ‘eﬁﬁﬂer greater
t han that of parfatéaltbéﬂﬁxmerlﬂ'ﬁ?etfhbﬁfﬂ%ee?s”d A part 8d formng a spindle
arranged to be engageé I'n a hole correspondingly provided in one of the two
paral l el ears which are provided 25 in the upper part of the body of the

lighter, to support the spark.wheel 7 and the thunb wheels 10. Each thunb
wheel - 10 conp? i sEigute Eeshavws anresabodiment in which thedateral surfaceaf thérspark hat  of

the said par t 8bWhge tis Lgtficszalf t %re]letnpe?li 8 %Lmtpplgessaaéoqlag B tam? fie tllnqmb wheel
10 comprises a part 10a having two complimentary conical surfaces. Here
the external side face 7a of the spark wheel 7 is inclined which allows a
direct radial force to be applied to its surface. Equaily, the contact surfaces
10  are of materials specifically chosen for their frictional properties or

preferably roughened.

The embodiment shown in figure 12 is similar to that in figure 11, except
that the flanges 35 are located as described in reference to figure 10.

15
In the embodiment shown in figure 13, the element 8 comprises a conical
collar 8f and an elongate spindie 8d, receiving a 'ﬂange 35, this collar 8f

and this flange 35 defining the said seat 32.

20 In the embodiment shown in figure 14, the lateral surface of the spark
wheel is conical, and the element 8 comprises a collar 8g defining the seat

32 with its conical surface.

Figure 15 shows an embodiment similar to that shown in figure 9, except
25 that the two elements 8 do not comprise the pivoting axis of the spark
wheel 7, but are simply arranged on a rod 36 which itself comprises the

axle. The rod 36 is fixed to the element 8.
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WD 96/ 04869

PCT/ 1 B97/ 00860 The internal radial zone 10a of the thunb wheel 10 conprises
a thickness slightly |l ess than the thickness of the part 8b, and connects
with the external radial zone 10b of the thunb wheel 10 by a coni cal
intermediate 5 face 10c. As shown in figure 8, the two thunb wheels 10 are
arranged to bWOaseB6hl ed to t he spark wheel 7 by enclosing tRCIAB}A00cn t he
el enents 8 and the spark wheel 7. The elenents 8 are fixed to the spark
wheel by 10 interference fit, or by other fixing neans such as by

adhesive, of t . \ ;A\ e spark
wheel 7, irrprig “i‘-’%é ?‘P@ﬁﬁﬁ% '@éﬁfﬁﬁ%‘?’m@e‘h%?%éﬁﬂé%%‘% g%d t he
pre-defined paia 10d eﬁieniﬁhgdiitﬁ%ﬂpésit&sidﬂﬁftﬁ@ﬁpﬁ_rlaleh%el]éiﬁbﬁﬁ% fqat 32
between the external surface of part 8b and the internal surface of the

~ thunb wheel zomask e flange Bhogndsthe slement 8icompeisingdworparts aviiemaredixedol e of
the thunb whee s d ri ve { <l.he ne 10a and the parts 8b
and 8c, the thkﬂ%ﬁ(ﬁf@%ﬁg&i’ @Eﬁ%@%&ﬁ?&ﬁgw“, %%rl C c@ﬁ"f'ﬁc'respect to the
spark wheel §7 and the el enents 8, between an external radial position of

t he upper part of the 20 thunb wheel 10 with respect to the upper part of

t he spark wheeln the different ¢émbddiments showa inl figures 434016, tise walld0d@hnr adi al
position, in whjch the thunb )
also permit the direct operation of the spark wheel 7 or the flange 35, as

described previously in reference to figure 8.

10  Figure 17 shows an embodiment similar to that shown in figure 11, except
that the lateral surface of the spark wheel 7 is not conical, and the element 8
comprises a collar 8i having two conical surfaces with opposing

inclinations, such that they define the seat 32.

15 Figures 18 and 19 show a spark wheel 7 in which is provided an integral
seat 32. The thumb wheel 10 is fitted into the seat 32 at the time of
manufacture, using appropriate mechanical pressing means so that the
thumb wheel clicks into place in the seat 32 and can not be removed during
normal use of the lighter. The thumb wheel preferably comprises radial

20 slots which provide the required flexibility for the mechanical pressing on
to the spark wheel.

The respective friction engaging surfaces of the thumb wheel 10 and of the
spark wheel 7 are provided by the base defining the seat 32 and by the

25 corresponding internal diameter of the innermost part of the thumb wheels.
These surfaces will comprise materials or coatings or surface finishes
which will create the desired coefficient of friction to provide the desired -

frictional engagement properties.
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wheel s 10 are bought under pressure by the thunb. It is evident that the
internal diameter of the zone 10a of each thunb wheel 25 10, is less than
that of the external dianeter of the part 8c extending beyond the part 8b.
These dianeters as well as the position of the conical face 10c on the

t hunb wheel 10 can be such that when a radial pressure is exeg&@%%rhe
t hunb wheel s 1WOBMB®onj cal face 10c neets the part 8c befor | r nal

engagi ng surface of the thunb wheel part 10a cones into contact 17 WO

98/ 04869 . : . PCT/ 1 B97/ 00860 with
t he external engRgfeming nowdo digufes20and2lta Rither embodimeyt isshawndmsequent i al

axial force of the,thunb ee] 10,agai nst e side,face qQf the spark wheel.
Thus addi ti onal M&?@#Bﬁ&%é’r@&%ﬂ&g Seal @%%&P&%&!"&é‘!‘??é& ofhe t hunb
wheel and the sp a ' ; ar k wheel
and the correspog{cﬁﬁﬁg&??m}é%g#@ﬁfﬁéﬂi :‘Tg?éﬂfgi’d@gfalxtgﬁ@l?ﬂ%r%%?gl. The
materials of theconmrsliiif diﬂ?ﬁri&ﬂomrehgageﬂ'ren‘tOﬂhbhweeuﬁfdcd‘sa%&rhfgellcmen to
provi de the desired coefficient of friction to control the frictional

engagenent of St hbemadaifrom athbenoria syitable mbbenised plastic, The singanay kst er nal

P b AR e M 8 o g e
as shown in figure 21 or any suitable shape. The ring may be deformed so
that it extends up the sides of the seat 23 between the side walls of the seat
23 and the lateral sides of the lower portion of the thumb wheel 10.

10
Thus the rubber provides the frictional engaging surface between the thumb
wheel and the spark wheel and enables the desired friction force required to
be determined. The rubber deforms when additional radial force is applied
thus increasing the surface area of contact between the thumb wheel and

15 the spark wheel. This increases the area of the resilient frictional engaging
-surface with an increase in the radial force applied by the user and thus has
the effect of producing the required frictional engagement produced with a

smaller force applied by the user.

20  As it has been shown above, the invention provides a big improvement on
the existing techniques by providing a lighter witi1 a security ignition
system having a simple construction, permitting the ignition of the lighter
in a single, familiar movement, whilst preventing ignition by young
children, by providing sufficient difficulty for them to achieve the

25 rotational coupling between the spark wheel and the thumb wheels.

The invention also permits the provision of an ignition system which

enables it to be pre-assembled before its assembly in the lighter.
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thunmb wheel to result in the required rotational operation of the spark
wheel . Thus, when an insufficient radial pressure is exercised on the thunb
wheel , the thunb wheel slides at |east partially on the spark wheel and 15
el ement 8 without gripping it sufficiently and ignition of the lighter is

| npossi ble. The material conprising the elenment 8, notably a plastic -

mat eri al, or WdnesaM869al umi ni um steel, beric or brass, conprPEEEBIINESPt ai n
resilience, 20 conferring a certain elastic deformability on the part 8c.
This, conbined with an adequate inclination of the wall 10c, of the order

of 45, per i t 1B ptirinOfod e A5UHE Rekliplonflal @il pEAIfE cantC 2

position, by t resilience of thi's materi al, e pressure

exerci sed on t beenhvisagedwoned¢rningdbegencfitionofithe reguired dictionsenghging of part 8c
could al so be nade conical to 25 co-operate with conical face 10 c¢c and

provi de an addif@rceheiweenithe sparawhes) gndion s axles apdooneeer ot thethunb|

orovi de a cont SHES I RRERE bE B oRBion Uk GG TSNS haga SR, " °
PCT/ 1 B97/ 00§60 pdhareeithe thufifh Wheet afd'ttieWdlPofdie akisCarby- fitloh Sty | nt er nal

radi al engagi ng
laterally, that is to say between the thumb wheel and a face of the elements
8, of a flange 35 and/or of the spark wheel 7, or by friction operating only
peripherally, between the wall 10d of the thumb wheel and the spark wheel
or a flange carried on the axis, or by a combination of axial, lateral or

10  peripheral friction.

Furthermore all of these contacting surfaces can be made of different
materials to provide the desired coefficient of friction, selected from, for
example, Mazak, Beric, Steel, aluminium or plastic. Equally the engaging
15 surfaces may be coated or treated with nickel, zinc or chromium plating or
PTFE surfacing and may also be mechanically surface treated by polishing

or by abrading .

It wiil be appreciated that the invention is not limited to the specific
20 embodiments described above, but that it includes all the various possible

embodiments.

The spark wheel 7 can be of the wire or coil type fixedly secured to a spark
wheel carrier of hollow cross section as shown in the figures. Another type
25 of spark wheel could be equally convenient to the wire type, for example a

stamped spark wheel of hollow cross section.
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surface | ocated at a distance fromthe external peripheral surface of the
spark wheel 7 in the said external radial position of the thyss—wheel—10.—5

whi ch cones into contact with I This—external peri pheral sur f adelH8§ SHeT Spa:rBEE'\l

wheel 7, or of an integral Iat e of the same, in thg sai dikifit-dtoal
radi al pOSItIOI‘l of the thunb m&t’? I ,nﬂ permts the ge']a of
all or part of WO i ction rotati onal p [ t he
spark wheel. Again the materials of these surFaces will provide the desired
10 coefficient of friction. And the total conbined frictional effect of

al | the engagi ngCIsAINIgces Wi |1 be designed to provide the required
frictional gripon the spark wheel for a pre-determined radial force on the
t hunb wheel In the enbodi ment shown in figure 9, each elenent 8 conprises a
part 8e 15 formng a collar, whose surface facing the spark wheel 7 is
conical and is inclined tomards the outside of the spark wheel. The seat or

gap 32 provided py t % r ' face 7a of
the spark wheel conp |s a se@ oseﬁmﬁ%ﬁgg%@aggtgéw
progressivel 5 t aohiptising @resedveirdor ﬁdmtﬁhingmllq%ﬁe@péﬁoléﬁ}ﬁ gak, 4 Wivé (B)nb wheel

10 conprises a conical face 10e with a corresponding incline to that of the
coni cal face of meuntedpn the reservoin and permitting,gas te leaye therpseryoifiacel

77l nternal  adneupse] ¢4 ShEor g EANE g RS bR SRR ool 1o,
the | ateral fac rﬂ%ow égg%g&rﬁf,&@m%ﬁﬁ%ﬁgd (B r6tatiBhally coatings or

the surface finis
operable by at least one circular thumb wheel (10) mounted co-axially with

10  the spark wheel, and characterised in that each thumb wheel (10) is
independent of the spark wheel (7) and can pivot about its own axis
independently of the spark wheel (7), and in that rotational frictional
engaging means are provided between the 'spark wheel (7), and the at least
one thumb wheel (10), which enables the thumb wheel to engage the spark

15  wheel when a force is exercised on the thumb wheel having a radial

component with a value greater than a predetermined value.

2. A gas lighter according to claim 1, characterised in that the frictional
engaging means are arranged on the side of the surface of the thumb wheel
20 (10) oriented toward the spark wheel (7) and opposite the periphery of the

spark wheel or to a solid flange thereof.

3. A gas lighter according to claim 2, characterised in that the frictional
engaging means between the spark wheel (7) and the at least one thumb

25  wheel (10) comprise at least one tongue (16) extending axially from the
thumb wheel (10) on the side of the spark wheel (7) extending, Bgyond the
periphery of the spark wheel of an integral flange (14) thereof, different
tongues (16) being arranged in the form of a circle slightly greater in

I

heet Has Been Replaced

WO



de5|red coefficient of fr|cti—DJJJ)_@%hemV\'hlChWIII prov Lred
WD 98/ 04869 THIS SHEET HAS BEEN

PCT/ | B97/ 00860 extent of fri ct”uummﬂlm"lu mﬂl S position, {o esR&pLA@BD a
rotational engagenent of the t t he spark wheetr—7—tr
addition, the circular walls 10d 6f the"th’unb wheels 10 are oriented in 5
t he opposite WOo8o#6®»n to that shown in figure 8, in order tRCTABIKOEH:

el enent 8. An inportant feature of the enbodi nent shown in figure 9 is the
acute angle fornmed by the face of the collar 8e and the |ateral face 7a
thus 10 def i nidingnetente theediamatee of thesparkowheet T) 3 2n iftegeat flangé @d)s engage
with the corresp onal ng surfaces of the 10e and 10f of the thunb wheel
respectively. s been found that greater control of the frictional
engagenent bet vveen the two engagi ng surfaces can be achieved with this
angl ed contact. The 15 angle can be chosen to give the desired friction

properties sindge thaA gastightes acoopdia mblauﬂe; clidadierisedan shit tiRcRictioaa of the
frictionally engaging surface which has a S|7gn| ficant effect on the force
required to Opsnmgmgmémlym@&nthv tanéﬂmttlmomﬁmmhwe gr eat er

the friction, force r re S ssfully
operate the spaaﬂs m@’gfoq‘gW cﬂﬁ&p&graq (H} on'the Fie 01 B thb WiceT

(10) facing the side of the spark wheel (7), this rim, having an intemal

diameter slightly greater than the diameter of the spark wheel (7) or an

integral flangc (14) thereof, and overlapping at least partially this spark

10  wheel or its flange.

5. A gas lighter according to claim 1, characterised in that the frictional
engaging means between the spark wheel (7) and the at least one thumb
wheel (10) are disposed on the side of the face of the thumb wheel (10)

15 oriented towards the "ears” of the body (2) of the lighter (1), and opposite

the periphery of an integral flange (20) of the rotational axis of the spark
wheel (7). |

6. A gas lighter according to claim 1, characterised in that the frictional

20 engaging means between the spark wheel (7) and the at least one thumb
wheel (10) are arranged on the rotational axis (8) of the spark wheel (7) and
on the face of the thumb wheel formed by a hole (12) permitting the
engagement of the thumb wheel (10) on this axis (8).

25 7. A gas lighter according to any one of claims 1 1o 6, characterised in
that the frictional engaging means comprises mechanically roughened

contact surfaces to provide the required frictional grip.

—

—_—
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20 The enbodi ment shown in figure 10 is simlar to that shown in figure 9,
except that flanges 35 are prowi nts 8. Thesew \%SHEET HAS BEEN\
ch'as

preferably be formed as an int > el ement 8, s BPLACED

noul ded conponent of this shap;ﬂ!l mi‘ l‘ ﬁ'f or exanple, |or _stanpéd—m

25 al um nium or turned out of'{ y xal so be fixed pé(c,@ﬂ;gﬁms%e'or
i

ot her suit abl eWOS884869 By neans of the flange 35 a further pa
frictional engaging surfaces may be created between the external face of
the thunb wheel and the internal face of the flange 35. 20 WO 98/ 04869

PCT/ 1 B97/ 00860 Bhi s angdightitlactidingte any vAe bPEIRImS PIP6 hdrdcterisbg i Vi ous

enbodi nent, that the angle can be varied w thout varying the potenti al

| at er al hcI Iear an(tibat(the fric@ional;ngingm@ﬁs \%mﬁjlmnhe Qmp?nﬁ?%nomlamtg {regt in
[ n
Compri ses. a col PUFHeSS o e ek vk ) egpgilé(fbiné?h”é@n&mf ?@?ﬁdafvi ng
. . .
Spar k wheel 7§ Hat 30 Rabine AL Sifcdk S E¥btiealinGh or fertll o1 1o

to its surfage. (Eiefithateridlisack ahiekél, 2intf che@aium or PTFE.

9. A gas lighter according to any one of claims 1 to 8, characterised in
that at least one thumb wheel and the at least one frictional engaging
surface thereof is made of stainless steel, zinc/aluminium alloy,

10 beryllium/aluminium alloy or other aluminium alloy, aluminium or brass.

10. A gas lighter according to claim 1, characterised in that the frictional
engaging means comprise a seat (32) in which the thumb wheel (10) is
engaged, and in which the thumb whee! (10) can be displaced radially, the

15  walls of the thumb wheel (10) and/or those defining the seat (32) being
formed in such a way that displacement of the thumb wheel is possible
between an external radial position of the upper part of the thumb wheel
with respect to the upper part of the spark wheel (7), in which thé friction
between the thumb wheel (10) and the spark wheel (7) is insufficient for

20 the rotational operation of the thumb wheel to result in the adequate
rotational operation of the spark wheel, and an internal radial position of
the upper part of the thumb wheel (10) with respect to the upper part of the
spark wheel (7), in which the friction is sufficient for the rotational
operation of the thumb wheel (10) to result in the adequate rotational

25 operaliop of the spark wheel (7).

11. A gas lighter according to claim 1, characterised in that the spark

wheel 7 and the thumb wheel have at least one pair of corresponding

R,
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10 are of materials specifically chosen for their frictional_properfies aqr

preferably roughened. The enbodi nent shown in figure 12 is $iTMi$ SHEED HASABEEN
in fTigure 11, except that the flanges 35 are | ocated as desgri bedggm ACED
1.2 + o

reference to figure 10. 15 Ir]"m mtlnr hown in figuré—i3—ihe

el ement 8 conprises a conical I “ “mm el ongate spindle 8d -
receiving a WOMMSE5 this colldr 8 AndSthis flange 35 dewm sai d
seat 32. 20 In the enbodinment shown in figure 14, the lateral surface of

t he spark wheel is conical, and the elenent 8 conprises a collar 8g

defining the sqahtacturfabés which aft rfaniged Ht iipdcute Miglé tethe axiv\ke an
enbodi nent simlar to that shown in tigure 9, except 25 that the two

el ements 8 do sparkahesl7.se the pivoting axis of the spark wheel 7, but are
sinmply arranged on a rod 36 which itself conprises the axle. The rod 36 is
fixed to the element 8. 21 WD 98/ 04869

PCT/ 1 B97/ 00860 3bi gu gﬁfeg%ctﬂ'ﬂm SREMAEN! clfdrid 5 owWn i n
figure 13, wt ﬁEt heks%ﬁsﬁl 10d ext engirﬂri:g on ?hgﬁgﬁgﬁegéﬁgégg{%%at he spark
wheel enabl §ng (32) domprises a "V" shape in transverse cross section, and the wall (10a)

of the thumb wheel (10) entering into engagement in the seat comprises

corresponding surfaces with the same angles.

13, A gas lighter according to claim 1, characterised in that the thumb

10 wheel comprises a peripheral circular wall (10d) extending on the side of
the spark wheet (7) or an integral flange rotating therewith, this peripheral
circular wall (10d) comprising an internal diameter such that its radial
internal face is located at a distance from the peripheral wall of the spark
wheel (7) or of the flange, in the said external radial position of the thumb

15 wheel (10), but that it acts in contact against this peripheral wall of the
spark wheel (7) or of the flange in the internal radial position of the thumb
wheel (10).

14, A gas lighter according to claim 10, characterised in that the seat
20 (32) is defined unitedly with the spark wheel (7) and by a collar (8¢, 8¢) or
a flange (35) arranged on the axle (8) rotationally integral with the axle.

15. A gas lighter according to claim 10, characterised in that the spark
wheel (7) encompasses two lateral thumb wheels (10) and the axle of this

25  spark wheel (7) is formed by two elements (8) which are able to be fixed to
the spark wheel (7) or to each other enclosing the thumb wheels (10)
between them and the spark wheel (7).

This Sheet Has Been Replaced
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mask the flange 35, and the elenent 8 conprising two parts which are fixed

t oget her by suitable neans such as press fitting or by an adh E
t he different enbodiments shovmnu” jmﬁﬂuﬂﬂ“ 0 16, the wall %’X" §§§§%@é§ BEEN
pernmt the direct operation .of! /¥ kI IW¥eledll 7 or the flange 33,

described previously in reference to figure 8. 10 Figure 17 200860
enmbodi ment si nMOMBO$? ¢ hat shown in figure 11, except that the la i 1d
surface of the spark wheel 7 is not conical, and the el enent 8 conprises a
collar 8i having two conical surfaces with opposing inclinations, such that
they define the d6at AlgaslighteFiageordipg 1@ anyonclof thh precadingslaimgheel 7 in

which is provided an integral seat 32. The thunp, wheel ,10 is fitted into
the seat 32 at t Gbametgpsekinihatat @‘@6&3@,*%%@!6%%&@%@%& cal

pressi ng nmeans s@.iLh ' ‘] ' e seat 32 and
can not be r emvgﬂ&b‘ﬁ'ﬂl&%ﬁﬁwtqj{h@ﬂ&&#ﬁwidbtﬁ{ngerﬁé"%%gfd{ﬁas wheel
preferably conpr itﬁ@tsodaadﬁgﬂgiﬁﬁ%eaispmh\ab a¢ihgofelastméritcor rabbért ed
flexibility for the mechanical pressing on to the spark wheel. The

respective frBct iaoangedfhoterhetwesnrmeans iva ring of elastomericcsrubbpr materi is he
spar k wheel 7 arwr_gv&detg b%/aé,t.iae base defining the seat 32 and by the 25
correspondi ng i nPEYHAFC MR LF3 of the innernobst part of the thunb wheels.
These surfaces will conprise materials or coatings or surface finishes
which will create the desired coefficient of friction to provide the
desired

—_—
This Sheet H.
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frictional engagenent properties. 22 WO 98/ 04869

PCT/ 1 B97/ 00860 Referring now to figures 20 and 21 a further enbodinent is
shown in which aring 41 is located in the seat 32 between the engagi ng
surfaces of the thunb wheel and spark wheel. This provides an additional
means of contrg%%&ﬂgg%he frictional engagenent of the two surpaggorodses
ring 41 may 5 fromrubber or a suitable rubberised plastic. The
ring may be rectangular in cross section as shown in figure 20 or round in
cross section as shown in figure 21 or any suitable shape. The ring may be
defornmed so that it extends up the sides,gf the seat 23 between the side
walls of the seat 23 and the lateral sides of the | ower portion of the

t hunmb wheel 10. 10 .,Thus the rubber provides the frictional engaging surface

bet ween t he t hurj—Aij agd the spark wheel and enables the desired
friction force R deterni ned. The rubber defornms when
addi ti onal r adk oL :

ol i ed thus increasing the surface area of

cont act bet wee % :elf&EﬁBiS t he spark wheel. This increases the
area of the repilieny WAL, Ona gaging surface with an increase in the
radi al force "JliEﬁ ¥ 1e Mser and thus has

S
7 t == t
8 =z 8

ey 9 PR |
0 ‘2 ot 12

m . .“ o' g
0 D %
}) 1 Y ¢




the effect of producing the required frictional engagenent produced with a
smal | er force applied by the user. 20 As it has been shown above, the

i nvention provides a big inprovenment on the existing techniques by
providing a lighter with a security ignition system having a sinple
construction, permtting the ignition of the lighter in a singl L1 ar
novenent , mhil?”’ﬂ"@@@nting ignition by young children, by prg$$ﬂwﬁgmk$
sufficient difficulty for themto achieve the 25 rotational coupling

bet ween the spark wheel and the thunmb wheels. The invention also permts
the provision of an ignition systemwhich enables it to be pre-assenbl ed
before its assenbly in the lighter. 23 2M0D 98/ 04869

PCT/1B97/ 00860 It is al so apparent fromthe above description, that several
possibilities can be envi saged concerning the generation of the required
friction engaging force between the spark wheel and/or_its axle, and one or
both the thunb wheel FASS San be by friction acting orFyl% éhe | evel of
the axis, that is to's 5% between the thunb wheel and the wall of the
axis,-or by friction acting laterally, that is to say between the thunb

wheel and a facef| e el s 8, of a flange 35 oryof | par k
wheel 7, or by fricip/On opgér ng only 10 5%’
e 18-46 g% v
A -8 8 R |
” Q "‘o.": :i;_:_:_._"_""'—":
N / ‘
N ¥ .k
2 {
6 6
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peripherally, between the wall 10d of the thunb wheel and the spark wheel
or a flange carried on the axis, or by a conbination of axial, lateral or
10 ‘peripheral friction. Furthernore all of these contacting surfaces can

be made of different materials to provide the desired coefficient of

friction, selected from for exanple, Mazak, Beric, Steel, al Jod

. plastic. Equal Wp%R#862ngagi ng 15 surfaces may be coated or treé@ vmth
ni ckel, zinc or chrom um plating or PTFE surfacing and nay al so be

mechani cally surface treated by polishing or by abrading. It will be
appreci ated that the invention is not Iivited to the specific 20

enbodi nents descri bed above, but that i ncl udes all the various possible

enbodi ments. The spark wheel 7 can be of the wire or coil type fixedly

secured to a spark wheel carrier of hollow cross section as: shown in the

figures. Another type 25 of spark wheel could be equally convenient to the

wre type, for exanple a stanped spark wheel of hollow cross section. 24
25 CLAI V5
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1. A gas lighter conprising: a body having a reservoir therein for
containing liquefied petroleumgas; a valve (3) nounted on the reservoir to
permt gas to |l eave the reservoir; a mechanism (4, 5) connected to the

val ve for opening the valve; a flint (6) supported by the body and | ocated
near the valve;_a spark wheel assenbly rotatably supported by the body, the
spar k wheel assgﬁﬁpgﬁvﬁcluding an axle defining an axis of rot®¥B? a
spark wheel (7) supported by the axle; and at |east one thunb wheel (10)
nounted co-axially with the spark wheel for rotation i ndependent of the
spark wheel (7), wherein a nmenber extendsggxially fromthe thunb wheel (10)
and when a force is applied to the thunb wheel (10) with a radial conponent

havi ng a val ue than a predetern1neia“&;| t he nenber acts on the
spar k wheel sﬁi‘éyﬁ d rotate#the spark 'ﬂ?) to co- pperate with

the flint (6) to cres A gas ey, accog to claiml,
characterised i n ARRY engagi n A e n the
side of the surfa w@pel (10) ark wheel
(7) and opp03|te e spark |l #& ange
t hereof . 3. ‘ ng to igng 2! Jchardcted i I n that
the frictional i ii-et-lwepn the-s it aH-H]-+ 4 -at | east
one thunb whee ¥ast one ore 6) ' dxt e qis axially
fromthe thunb w sige of the endi ng,
beyond the peri ph ua Z &
{0
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_spark wheel of an integral flange (14) thereof, different tongues (16)
being arranged in the formof a circle slightly greater in dianeter to the

diameter of the spark wheel (7) or an integral flange (14) thereof.. 26
4. A gas lighter according to claim?2, characterised hgﬂhhgmmMWe
*frictional engagi ng nmeans between the spark wheel (7) and the at |east one

t hunb wheel (10) conprise an integral rim(13) on the face of the thunb
wheel (10) ywoason8$2t he si de of the spark wheel (7), this rim having an

i nternal dianmeter slightly greate&Jéhan the dianeter of the spark wheel (7)
or an integral flange (14) thereor;” and overlapping at |least partially this
spark wheel or its flange. 5. A gas lighter according to claim1,
characterised in that the frictional engagi ng means between the spark wheel

(7) and the at |east one mgneel f@ di sposed on the side of the
face of the thunb wheel fi ofTent e "ears" of the body (2) of
the lighter (1), and oppositerth %f i ntegral flange (20) of
the rotational axis of the ghdoans 1. A gas lighter according
to claim1, characterised i{A e IR engagi ng nmeans between the
spark wheel (7) and the gt 2 W (10) are arranged on the

rotational axis (8) of t S jozeim
wheel formed by a hole (1EE% o1

aRg-on the face of the thunb
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t hunb wheel (10) on this axis (8). 7. A gas lighter according to any one
of clains 1 to 6, characterised in that the frictional engagi ng neans
conpri ses nechanically roughened contact surfaces to provide the required

frictional grip. 8. A gas lighter according to any one of clains 1 to 6,
characteri sed i@w% he frictional engagi ng neans conprises the -
correspondi ng contacting surfaces of the spark wheel (7), or | PETIBY790868)

and the thunb wheel (10) and that at |east one of these surfaces conprise a
surface treatnment or covering (21) of material such as nickel, zinc,
chrom um or PTFE. 9. A gas lighter according to any one of clains 1 to
8, characterised in that at |east one tGfénb wheel and the at |east one
frictional engaging surface thereof is 27 made of stainless steel,
zinc/alum nium all oy, berylliunfalumniumalloy or other alum nium all oy,

al um nium or brass. 10. A gas lighter according to claim1, characterised
inthat the frictional engagi ng neans conprise a seat (32) in which the

t hunmb wheel (10) is engaged, and in which the thunb wheel (10) can be
displaced radially, the walls @§ the thunb whegl (10) and/or those defining
the seat (32) being formed in sfrch a way that |spégcenent of the thunb
wheel is possible between an exjerna adi al e
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(10) to result in the adequate rotational operation of the spark wheel (7).
11. A gas | i@ghA®BMS ncluding a reservoir for ‘containing a liquefied

petrol eum gas, a valve (3) nounted on the reservoir that permts gas to

| eave the reservoir, a mechanism (4, 5) that opens and cl oses the val ve,
and an ignition sys . 'og‘gﬂs' -@N systemconprising: a flint (16); a
spar k wheel agls'eanAy%?oléé@lgrodne ticl)l%c'ooperate with the flint (16) to-create
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assembly including an axle defining an axis of rotation and a spark wheel (7)

N at least one thumb wheel (10) mounted co-axially with the spark wheel for

rotation independent of the spark wheel (7), wherein a member extends axially
from the thumb wheel (10) and when a force is applied to the thumb wheel (10)

with a radial component having a value greater than a predetermined value, the

member acts on the spark wheel assembly and rotates the spark wheel (7) to co-

operate with the flint (6) to create a spark.

2. A éas lighter according to claim 1, characterised in that the frictional

engaging means are arranged on the side of the surface of the thumb wheel (10)

oriented toward the spark wheel (7) and opposite the periphery of the spark wheel

or to a solid flange thereof.

—

3. A gas lighter according to claim 2, characterised in that the frictional

engaging means between the spark wheel (7) and the at least one thumb wheel

(10) comprise at least one tongue (16) extending axially from the thumb wheel

(10) on the side of the spark wheel (7) extending, beyond the periphery of the

spark wheel of an -integral flange (14) thereof, different tongues (16) being

arranged in the form of a circle slightly greater in diameter to the diameter of the

spark wheel (7) or an integral flange (14) thereof.
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5. A gas lighter according to claim 1, characterised in that the frictional
engaging means between the spark wheel (7) and the at least one thumb wheel
(10) are disposed on the side of the face of the thumb wheel (10) oriented towards
the “ears” of the body (2) of the lighter (1), and opposite the periphery of an
integral flange (20) of the rotational axis of the spark wheel (7).

6. A gas lighter according to claim 1, characterised in that the frictional
engaging means between the spark wheel (7) and the at least one thumb wheel

(10) are arranged on the rotational axis (8) of the spark wheel (7) and on the face

of the thumb wheel formed by a hole (12) permitting the engagement of the

thumb wheel (10) on this axis (8).

7. A gas lighter according to any one of claims 1 to 6, characterised in that
the frictional engaging means comprises mechanically roughened contact

surfaces to provide the required frictional grip.

8. A gas lighter according to any one of claims 1 to 6, characterised in that
the frictional engaging means comprises the corresponding contacting surfaces of
the spark wheel (7), or its axis (8) and the thumb wheel (10) and that at least one
of these surfaces comprise a surface treatment or covering (21) of material such

as nickel, zinc, chromium or PTFE.

9. A gas lighter according to any one of claims 1 to 8, characterised in that at

least one thumb wheel and the at least one frictional engaging surface thereof is
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?héu%‘@!‘!‘/al Wh@%ﬂ%%‘?é’@ﬁ assenbly including an axl e defining
an axis of rotation and a spark wheel (7) supported by the axle; at

one thunb wheel (10) mounted co-axially wth the spark wheel (7) for
rotation i ndependedl gaf lighter agraedingheallaihn’], cleapatterised rih eharedie aftietiénal ct i on

menber di sposed between the at | east_qgne thu ee| (.10 d the spark
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supported by

and in which the thumb wheel (10) can be displaced radially, the walls of the
thumb wheel (10) and/or those defining the seat (32) being formed in such a way
that displacement of the thumb wheel is possible between an external radial
position of the upper part of the thumb wheel with respect to the upper part of the
spark wheel (7), in which the friction between the thumb wheel (10) and the
spark wheel (7) is insufficient for the rotational operation of the thumb wheel to
result in the adequate rotational operation of the spark wheel, and an internal
radial position of the upper part of the thumb wheel (10) with respect to the upper
part of the spark wheel (7), in which the friction is sufficient for the rotational
operation of the thumb wheel (10) to result in the adequate rotational operation of
the spark wheel (7).

11. A gas‘lighter including a reservoir for containing a liquefied petroleum
gas, a valve (3) mounted on the reservoir that permits gas to leave the reservoir, a
mechanism (4, 5) that opens and closes the valve, and an ignition system, the
ignition system comprising :

a flint (16),

a spark wheel assembly positioned to cooperate with the flint (16) to create

-

sparks and mounted to rotate about a central axis, the spark wheel assembly
including a first surface that extends in a plane that is not parallel to the central
axis; and

at least one thumb wheel (10) that selectively actuates rotation of the park wheel
assembly, wherein the at least one thumb wheel (10) is mounted co-axially with
the spark wheel assembly to rotate independently of the spark wheel assembly,
that at least one thumb wheel (10) including a second surface that is not parallel

to the central axis, wherein the second surface of the thumb wheel (10)

ported

| east
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13. A gas lighter according to claim 1, characterised in that the thumb wheel
comprises a peripheral circular wall (10d) extending on the side of the spark
wheel (7) or an integral flange rotating therewith, this peripheral circular wall
(10d) comprising an internal diameter such that its radial internal face is located
at a distance from the peripheral wall of the spark wheel (7) or of the flange, in
the said éxtemal radial position of the thumb wheel (10), but that it acts in contact
against this peripheral wall of the spark wheel (7) or of the flange in the internal
radial position of the thumb wheel (10). '

14. A gas lighter according to claim 10, characterised in that the seat (32) is
defined unitedly with the spark wheel (7) and by a collar (8c, 8¢) or a flange (35)
arranged on the axle (8) rotationally integral with the axle.

15. A gas lighter according to claim 10, characterised in that the spark wheel
(7) encompasses two lateral thumb wheels (10) and the axle of this spark wheel
(7) is formed by two elements (8) which are able to be fixed to the spark wheel
(7) or to each other enclosing the thumb wheels (10) between them and the spark
wheel (7).

16. A gas lighter comprising :

a body having a reservoir therein for containing liquefied petroleum gas;
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a valve (3) mounted on the reservoir to permit gas to Ieave the reservoir;

a mechanism (4, 5) connected to the valve for opening the valve;

a flint (6) supported by the body and located near the valve;

a spark wheel assembly rotatably supported by the body, the spark wheel
assembly including an axle defining an axis of rotation and a spark wheel (7)
supported by the axle;

at least one thumb wheel (10) mounted co-axially with the spark wheel (7) for
rotation independent of the spark wheel (7); and

an intermediate friction member disposed between the at least one thumb wheel
(10) and the spark wheel assembly such that when a force is applied to the thumb
wheel (10) with a radial component having a value greater than a predetermined
value, the thumb wheel (10) acts on the spark wheel (7) through the intermediate
friction member therebetween to cause the spark wheel (7) to rotate and co-

operate with the flint (6) to create a spark.

17.  The gas lighter of claim 11 wherein the first surface of the spark wheel
assembly is partially conical and the second surface of the thumb wheel (10) is
partially conical. |

18. A gas lighter including a reservoir for containing a liquefied petroleum
gas, a valve (3) mounted on the reservoir that permits gas to leave the reservoir, a
mechanism (4, 5) that open§ and closes the valve, and an ignition system, the
ignition system comprising :

a flint (6);

a spark wheel assembly positioned to cooperate with the flint (6) to create sparks
and mounted to rotate about a central axis,

at least one thumb wheel (.1 0) that selectively actuates rotation of the spark wheel
assembly, wherein an annular groove is defined between the at least one thumb_
wheel (10) and spark wheel assembly and wherein the at least one wheel is
mounted co-axially with the spark wheel assembly to rotate independently of the

spark wheel assembly and is laterally retained within the annular groove, the at
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least one thumb wheel including a surface that frictionally acts on the annular
groove of the spark wheel assembly when a force is applied to the thumb wheel
(10) with a radial component that exceeds a predetermined value to thereby rotate

the spark wheel assembly to create sparks with the flint (6).

19. A gas lighter of claim 18 wherein the spark wheel assembly comprises a
spark wheel (7) and an axle, wherein the annular groove is a seat defined between
the spark wheel (7) and the axle.



