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(54) POCKET LIGHTER

(57)  Pocket lighter comprising a main body (1) in-
cluding a fuel reservoir (24), a valve (4) activated by a
lever (9), aflint (5), an ignition wheel (6) located over said
lever (9) and a windshield (11) that delimits a combustion
chamber (3) and includes two side arms (12a, 12b) that
cover the flanks of said ignition wheel (6) defining a pro-
jecting sector (16). It is difficult for a child to work the
lighter according to the invention owing to the fact that it
comprises a non-deformable protective element (13) that
extends transversally to said side arms (12a, 12b) of
windshield (11) above circumferential surface (7) of ig-
nition wheel (6) and that the activating angle (27) of said
ignition wheel (6) is greater than 10° and less than 90°.
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Description

Field of the invention

[0001] The invention relates to a lighter comprising a
main body including a fuel reservoir, said main body hav-
ing an upper base on which there is provided:

- acombustion chamber;

- avalve connecting said fuel reservoir to said com-
bustion chamber;

- anignition device suitable for producing and sending
sparks to said combustion chamber, said ignition de-
vice comprising a flintand an ignition wheel mounted
rotably on its axis and which can be activated by a
user’s finger, said ignition wheel having a circumfer-
ential surface comprising an abrasive strip that is in
contact with said flint;

- alever for activating said valve that is located next
to said ignition wheel and which has an activating
surface upon which a user’s finger acts at the end
of the activating movement of said ignition wheel;

- and a windshield delimiting said combustion cham-
ber and comprising two side arms extending as far
as the sides of said ignition wheel, so that, consid-
ering a lateral view of the lighter in a direction parallel
to said axis, said circumferential surface of the igni-
tion wheel projects from said windshield along at
least one projecting sector, it being possible for a
user’s finger to activate said ignition wheel directly
in at least one part of said projecting sector.

[0002] More particularly, the inventionrelates to a light-
er of the type mentioned above which is specially de-
signed to make it difficult for a young child, particularly a
child under 51 months, to work it.

State of the art

[0003] The movementrequired to work a conventional
lighter of the type indicated above is particularly simple
and easy for a young child to achieve. In order to prevent
the risk this involves, and in many cases, following the
specific regulations that have been developed in various
countries, lighter manufacturers have designed, and put
on the market, several models incorporating a special
design that makes working the lighter difficult. The design
of these lighters must be such that it is very difficult for a
young child to work them, without making it excessively
difficult for an adult to work them. Various lighters are
known of the type considered that fulfil these require-
ments to a greater or lesser degree, although they all
have drawbacks, as will be seen below.

[0004] A first group of known lighters essentially main-
tains the simple operating principle of conventional light-
ers and the lighting action is made more difficult by mak-
ing it harder to activate the ignition wheel. Basically, this
difficulty to activate the wheel is achieved by increasing
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in the radial force that a user must exert with its finger in
order to apply to the circumferential surface of the ignition
wheel the tangential force that is necessary to rotate said
wheel, thus overcoming the friction resistance of the flint.
In some cases, this effect is achieved by providing the
circumferential surface of the wheel with a geometry
whereby, given a radial force exerted by a user’s finger,
the tangential friction coefficient in the finger application
area s less than in a conventional lighter; in other cases,
this same effect is achieved by providing elements that
hinder, but do not prevent, a finger’s radial access to said
circumferential surface.

[0005] In the solution proposed by document
EP0829686, rings are provided that have a smooth cir-
cumferential surface, in the ignition wheel proper or on
the sides of said wheel, so that in order to rest the finger
in contact with the ignition wheel and rotate it, the finger
must also rest on the smooth surface of the rings.
[0006] Similarly, document WO9701734 describes a
lighter in which the ignition wheel is provided with two
thumb wheels similar to those in most conventional light-
ers, but with the particular condition that they have a
smooth circumferential surface.

[0007] Also, similarly, document US5096414 adopts
the solution of providing circular, smooth surface discs
flanking the ignition wheel. In an alternative solution, this
document also proposes that the ignition wheel be slight-
ly sunken between the side arms of the windshield, so
that when the finger tries to reach the circumferential sur-
face of the ignition wheel, it must necessarily rest on said
arms, with only the fingertip reaching said surface, an
increased radial force being required for this.

[0008] The solution proposed in documents
US5520197, US5735294 and US5769098 consists in
providing a flexible element that extends above the cir-
cumferential surface of the ignition wheel, so that in order
for the finger to reach said surface, it is necessary to first
use the finger to deform said flexible element, exerting a
radial force for this purpose.

[0009] DocumentUS5897307 describes alighter com-
bining two features for achieving said effect of increasing
the radial force that is required to activate the ignition
wheel. On the one hand, the thumb wheels on the ignition
wheel have a reduced diameter with respect to a con-
ventional lighter and they also have a smooth circumfer-
ential surface. On the other hand, the ignition wheel is
provided on level or slightly sunken with respect to the
windshield. So, in order to access the circumferential sur-
face of the ignition wheel in the radial direction, the finger
must rest on the edges of the windshield and bend so
that only the fingertip reaches this surface.

[0010] The lighters of this first type, in other words
those based on increasing the radial force required to
activate the ignition wheel, suffer from the drawback that
said force tends to reduce as the lighter is used, whereby
the safety of the lighter reduces over time. In fact, in order
to begin the rotary movement of the ignition wheel, it is
necessary to overcome the wheel’s static friction force
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on the flint. Although normally this friction force is ensured
by the action of a spring that pushes the flint against the
wheel, said friction force weakens over time due to the
wear of the actual flint and, sometimes, also to the ageing
of the spring. On the other hand, in the lighters including
aflexible elementthat hinders radial access to the ignition
wheel, as is the case in documents US5520197,
US5735294 and US5769098 cited above, the properties
of said flexible element diminish over time and with use,
owing to the mechanical fatigue of said flexible element
which is activated each time the lighter is used.

[0011] A second type of known lighters is based on the
introduction of additional mechanical elements which,
under certain conditions, prevent the ignition wheel from
being rotated. The lighters in this group suffer from the
main drawback that a mechanical complication is intro-
duced, which makes the manufacturing of lighters more
expensive and often has a negative effect on their ro-
bustness. The lighters referenced in documents
US5520197, US5735294 and US5769098 cited above,
can be classified in this group because, as well as the
features mentioned above, they also comprise blocking
means which prevent the ignition wheel from being ro-
tated when the lever is activated. This prevents a child
from activating the lever with one hand and the wheel
with the other, thus producing a spark. Also, it is worth
mentioning document US4717335, which describes a
lighter provided with abutment means for the ignition
wheel’s rotary movement, so that once the wheel has
been activated in the appropriate direction for producing
the spark, it can only be re-activated in the same direction
if, beforehand, said wheel is drawn back in the opposite
direction. In addition to introducing the mechanical com-
plication mentioned above, this solution suffers from the
drawback that it does not really hinder conventional light-
er operation, since, instead, it just modifies the operating
principle, and a child can easily deduce this.

Disclosure of the invention

[0012] The purpose of the invention is to overcome the
drawbacks mentioned, providing a lighter that essentially
maintains the operating principle of conventional lighters
and which is specially designed to make it difficult to ef-
fectively activate the ignition wheel, making it virtually
impossible for a young child to achieve, particularly a
child under 51 months, and without introducing any ele-
ment in the lighter that complicates its mechanical struc-
ture and, also, so that the lighter’s safety cannot reduce
over time and through use.

[0013] This purpose is achieved by means of a lighter
of the type indicated at the beginning, characterised in
that it comprises a non-deformable, protective element
that extends transversally to said side arms of the wind-
shield above the circumferential surface of the ignition
wheel, so that said protective element covers, at least
partially, a sector of said circumferential surface in a ver-
tical projection, said circumferential surface in said cov-
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ered sector thus becoming totally inaccessible for a us-
er’s finger; and in that said projecting sector is located
next to said lever, the activating angle of said ignition
wheel being defined in said projecting sector as the angle
at which said circumferential surface of the ignition wheel
is accessible in the radial direction with respect to said
axis, said activating angle being greater than 10° and
less than 90°, and preferably greater than or equal to 30°
and less than or equal to 70°.

[0014] Itis worth mentioning that the vertical direction
must be understood to be the direction normally corre-
sponding to the vertical direction in the lighter's normal
position of use. In the lighters of the type under consid-
eration, this vertical direction can be assimilated to the
axial direction of the lighter valve, which normally coin-
cides with the longitudinal direction of the lighter's main
body.

[0015] Itis also worth clarifying that in defining the ig-
nition wheel’s activating angle as the angle at which the
circumferential surface of the ignition wheel is accessible
in the radial direction with respect to the axis thereof, it
must be understood that within this activating angle any
straight line drawn in the radial direction from said axis
does not cut any element of the lighter.

[0016] Moreover, by the term non-deformable protec-
tive element, it must be understood that said protective
element cannot become deformed or be moved by the
action of a user’s finger in a normal use of the lighter.
[0017] It will be observed that the lighter according to
the invention advantageously combines two features.
The first feature consists of the presence of the protective
element extending over the ignition wheel, making a sec-
tor of said wheel totally inaccessible to a user’s finger. It
must be understood therefore that thanks to the presence
of said protective element, it is absolutely impossible for
a user’s finger to come into contact with the circumfer-
ential surface of the ignition wheel in the sector that is
covered vertically by said protective element. In other
words, in said covered sector itis impossible for the finger
to act upon the ignition wheel. The second feature con-
sists in that the ignition wheel’s activating angle, which
is defined in said wheel’s projecting sector between said
protective element and said lever, being maintained with-
in the range of values indicated above.

[0018] It is important to highlight that these two fea-
tures are inseparable; in fact, they must exist simultane-
ously so that the lighter has the desired properties, i.e.:
that it is sufficiently difficult for a child to work, but suffi-
ciently easy for an adult.

[0019] It has been noticed that the movement for acti-
vating the ignition wheel, performed naturally by a user,
including young children, always begins by placing the
thumb finger on the top of the ignition wheel. The purpose
of the first feature of the lighter according to the invention,
i.e. the provision of a protective element in the way indi-
cated, is that this natural movement be started forcibly
by placing the finger on said protective element, so that
the movement is started without coming into contact with
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the circumferential surface of the ignition wheel. Next,
the finger slides over the protective element until it falls
onto the ignition wheel’s projecting sector, which is when
contact is made with the circumferential surface of said
ignition wheel and its activating movement is begun. In
this way the natural operating movement is maintained,
but the ignition wheel is prevented from being activated
in the initial phase, while the finger slides over the pro-
tective element, and it is also achieved that said finger
is in motion when it comes into contact with the ignition
wheel. By virtue of said protective element, when the
finger comes into contact with the ignition wheel, itapplies
a force having a radial component that is less than when
the activating movement is started with the finger
stopped, as happens in conventional lighters and the pri-
or art. Thanks to this, when performing the natural move-
ment mentioned, a young child cannot work the lighter,
whereas an adult can operate it easily.

[0020] However, it has been observed that said pro-
tective element is not enough. In fact, if the ignition
wheel’s projecting sector is wide enough, a young child
can adopt a similar, alternative activating movement by
placing its finger on said ignition wheel’s projecting sec-
tor, below said protective element, and starting the acti-
vating movement at this point. The purpose of the second
feature of the invention, which consists in reducing the
ignition wheel’s activating angle to a value included in
the range mentioned above, is that said first alternative
movement is not effective when performed by a young
child. In fact, so that the activation of the ignition wheel
produces a spark, not only is it necessary to be able to
start rotation by first overcoming the friction of the flint
(for which it is necessary to apply a sufficient radial force
that can keep the finger in the tangential direction, as
seen earlier), butalsofor the ignition wheel’s rotary move-
ment to acquire a minimum speed. With a reduced acti-
vating angle it is impossible for a young child to obtain
this minimum speed.

[0021] It has also been observed that if only the acti-
vating angle is reduced and said protective element is
omitted, the lighter does not work satisfactorily. In fact,
although the lighter is designed so that the windshield’s
side arms hide the top of the ignition wheel, it is possible
to perform a second, alternative operating movementthat
is similar to the natural movement described above, but
in which a greater radial force is applied, which is suffi-
cient to introduce the fingertip between said side arms
and reach the ignition wheel. This possibility is overcome
by providing said protective element according to the in-
vention. Moreover, although said protective element pre-
vents the ignition wheel being operated effectively by a
young child, it facilitates the wheel being activated by an
adult, because the initial speed the finger acquires when
sliding over said protective element contributes to reach-
ing the ignition wheel’s minimum rotation speed when
the activating angle is reduced. This is only effective with
adults, because the movement must be fast and have a
sufficient radial force.
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[0022] The ignition wheel’s activating angle can be de-
limited by the own limits of said projecting sector, but also
at the bottom by the lever and/or at the top by the pro-
tective element proper. Therefore, there are four possible
configurations included within the framework of this in-
vention.

[0023] Inafirstadvantageous configuration, the radius
centred on said axis and tangent to the lever’s activating
surface in the angular position closest to said protective
element cuts said projecting sector, whereby said radius
forms the lower border of said activating angle, and the
radius centred on said axis and tangent to said protective
elementin the angular position closest to said lever does
not cut said projecting sector, whereby the top border of
said activating angle coincides with the top border of said
projecting sector.

[0024] Inasecondadvantageous configuration, the ra-
dius centred on said axis and tangent to the lever’s acti-
vating surface in the angular position closest to said pro-
tective element cuts said projecting sector, whereby said
radius forms the lower border of said activating angle,
and the radius centred on said axis and tangent to said
protective element in the point closest to said lever cuts
said projecting sector, whereby said radius forms the top
border of said activating angle.

[0025] In athird advantageous configuration, the radi-
us centred on said axis and tangent to the lever’s acti-
vating surface in the angular position closest to said pro-
tective element does not cut said projecting sector,
whereby the lower border of said activating angle coin-
cides with the lower border of said projecting sector, and
the radius centred on said axis and tangent to said pro-
tective element in the angular position closest to said
lever does not cut said projecting sector, whereby the
top border of said activating angle coincides with the top
border of said projecting sector.

[0026] In a fourth advantageous configuration, the ra-
dius centred on said axis and tangent to the lever’s acti-
vating surface in the angular position closest to said pro-
tective element does not cut said projecting sector,
whereby the lower border of said activating angle coin-
cides with the lower border of said projecting sector, and
the radius centred on said axis and tangent to said pro-
tective element in the angular position closest to said
lever cuts said projecting sector, whereby said radius
forms the top border of said activating angle.

[0027] Preferably, said circumferential surface sector
that is covered by said protective element in a vertical
projection, has its limit closest to said lever in an angular
position between minus 20° and plus 30°, and more pref-
erably between minus 5° and plus 5°, taking the vertical
line passing through said axis as the origin and taking
the positive angular direction to be the one stretching
more directly between said vertical line and said lever.
[0028] Preferably, in the angular position, with respect
to said axis, located on the vertical line passing through
said axis, said circumferential surface of the ignition
wheel does not project from said windshield.
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[0029] More preferably, the circumferential surface of
the ignition wheel does not project from said windshield
in any of the angular positions between 0° and 20° pos-
itive, taking the vertical line passing through said axis as
the origin and taking the positive angular direction to be
the one stretching more directly between said vertical
line and said lever.

[0030] The applicant has ascertained that these pref-
erable positions of the protective element and the ignition
wheel with respect to the windshield are those which pro-
vide a greater positive effect when the natural activating
movement mentioned above is performed. In other
words, they provide a maximum activation obstacle for
a young child, while at the same time, they make it suit-
ably easy for an adult to perform this movement.

[0031] Advantageously, said protective element is in-
tegral with said windshield and is made up of two opposed
legs extending from the top edges of the windshield’s
side arms. Also, preferably, together with the top edges
of the windshield, said protective element defines an out-
let from said combustion chamber. This solution is effec-
tive and the production thereof economical, since the
windshield lends itself to various purposes. Also, prefer-
ably, said protective element has a flat top surface that
is coplanar with the top edges of the windshield’s side
arms, so that the finger slides optimally over said surface
when the natural activating movement described above
is initiated.

[0032] In an alternative solution, said protective ele-
ment is a part which is independent from the windshield,
and it is shaped like a bridge that stretches over said
ignition wheel. For example, said part must be attached
tothe windshield’s side arms or to the ignition wheel axis,
and it can pass inside or outside said side arms.

[0033] Preferably, for any of the solutions described,
the ignition wheel’s position is such that, considering any
radial direction centred on said axis, the minimum dis-
tance between the protective element and the circumfer-
ential surface of the ignition wheel is less than or equal
to 0.5 mm, and more preferably, less than or equal to 0.3
mm. By reducing this separation distance, a larger diam-
eter ignition wheel can be mounted, so that the tangential
force needed to obtain a given torque is advantageously
reduced. Moreover, since the protective element is vir-
tually touching the circumferential surface of the ignition
wheel, it cannot be deformed by an excessive radial force
because it immediately abuts against said surface.
[0034] Preferably, within said activating angle, in the
angular position in which said circumferential surface
projects from said windshield for a maximum distance in
the radial direction centred on said axis, said maximum
distance is greater than or equal to 0.1 mm and less than
or equal to 2 mm. This is the optimum arrangement for
effectively activating said ignition wheel without it being
too easy for a young child to operate.

[0035] Advantageously, said ignition wheel compris-
es, flanking said abrasive strip, two thumb wheels having
a larger diameter than said abrasive strip, said thumb
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wheels having a grooved surface that forms the part of
said circumferential surface that projects from said wind-
shield along at least one projecting sector. This is the
usual ignition wheel configuration found in conventional
lighters. Naturally, the invention can be worked with any
other type of ignition wheel.

Brief description of the drawings

[0036] Other advantages and characteristics of the in-
vention will be appreciated from the following description,
in which, with a non-limiting character, preferable em-
bodiments of the invention are explained, with reference
to the accompanying drawings, in which:

Figs. 1, 2 and 3 are, respectively, a side elevation
view, a plane view and a partial sectional view of a
first embodiment of the lighter according to the in-
vention;

Fig. 4 is a top view of a second embodiment of the
lighter according to the invention;

Fig. 5 is a perspective view of the windshield of the
lighter in Fig. 4;

Figs. 6 and 7 are, respectively, a partial side eleva-
tion view and a top view of a third embodiment of the
lighter according to the invention;

Figs. 8 and 9 are, respectively, a partial side eleva-
tion view and a top view of a fourth embodiment of
the lighter according to the invention;

Figs. 10 and 11 are, respectively, a partial side ele-
vation view and a top view of a fifth embodiment of
the lighter according to the invention.

Detailed description of embodiments of the invention

[0037] Inafirstembodiment of the invention illustrated
in Figs. 1 through 3, the lighter is made up of a main,
oblong, plasticbody 1 comprising a liquated gas reservoir
24 and having a top base 2 on which there is mounted a
lever 9 having a top activating surface 10, a valve 4 ac-
tivated by said lever 9, an ignition device consisting of
an ignition wheel 6 rotably mounted on its own axis 28
on vertical supports (not shown in the figures) and a flint
5 that is kept in contact on the circumferential surface 7
of ignition wheel 6 by the action of a thrusting spring 25,
and finally a windshield 11 that delimits a combustion
chamber 3 over said valve 4 and has two side arms 12a,
12b flanking both sides of ignition wheel 6.

[0038] Ignition wheel 6 is provided with a central abra-
sive strip 8, which is the one that is in contact with flint
5, and two thumb wheels 19a, 19b having grooved sur-
faces 20a, 20b upon which a user’s finger acts when
activating wheel 6. Circumferential surface 7 of wheel 6
is therefore made up of said grooved surfaces 20a, 20b
and by said central abrasive strip 8. Considering a side
view parallel to said axis 28 (Figs. 1 and 3), thumb wheels
19a, 19b have a greater diameter than said central abra-
sive strip 8 and they project from said windshield 11 along
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a projecting sector 16 located next to lever 9.

[0039] Windshield 11 is a U-shaped, metallic part in
snap attachment with main body 1 through lugs 26 that
cooperate in corresponding housings. The top edges of
said arms 12a, 12b of windshield 11 have a flat extension
13 that is coplanar to said top edges and defines there-
with an outlet 22 from combustion chamber 3. Said flat
extension 13 forms a protective element that vertically
covers a sector 14 of circumferential surface 7 of ignition
wheel 6, so that in said sector 14 said circumferential
surface 7 is completely inaccessible to a user’s finger. In
Figs. 2 and 3 it is observed that the right edge of said flat
extension or protective element 13 is located on vertical
line 29 that passes through axis 28, so that said covered
sector 14 has its limit 17 closest to said lever 9 in an
angular position of 0° if said vertical line 29 is taken as
the origin. The value of the minimum distance between
protective element 13 and circumferential surface 7 of
ignition wheel 6, is 0.2 mm. In this case, said minimum
distance is on vertical line 29 and it is the distance be-
tween the lower face of protective element 13 and the
grooved surfaces 20a, 20b of thumb wheels 19a, 19b.
[0040] Activating angle 27 of ignition wheel 6, defined
as the angle at which said circumferential surface 7 of
ignition wheel 6 is accessible in the radial direction with
respect to said axis 28, is defined at the bottom by the
radius 15 centred on axis 28 and tangent to activating
surface 10 of lever 9 in the angular position closest to
protective element 13, and at the top by the top border
of projecting sector 16. Said activating angle 27 has a
value of 62°. Within said activating angle 27, circumfer-
ential surface 7 projects in the radial direction from said
windshield 11 at a maximum distance of 1 mm.

[0041] The top border of projecting sector 16 is ar-
ranged in an angular position of 33° positive, taking ver-
tical line 29 passing through said axis 28 as the origin
and taking the positive angular direction to be the one
extending more directly between said vertical line 29 and
said lever 9. As can be seen in the side view in Figs. 2
and 3, in all the angular positions to the left of this border,
in other words those having a value less than 33° positive,
circumferential surface 7 of ignition wheel 6 does not
project from said windshield 11.

[0042] Inthe second embodimentshownin Figs. 4 and
5, windshield 11 is shaped such that the manufacture
thereof is easier and more economical. In this case, pro-
tective element 13 is made up of two opposed legs 18a,
18b extending from the top edges of side arms 12a, 12b
of said windshield 11. In all other aspects, the configu-
ration of the lighter is similar to that detailed in the first
embodiment described above.

[0043] Figs. 6 and 7 illustrate a third embodiment
wherein ignition wheel 6 projects very little from wind-
shield 11. The largest diameter part of circumferential
surface 7 of ignition wheel 6, made up in this case of
grooved surfaces 20a, 20b of thumb wheels 19a, 19b,
projects from said windshield 11 at a maximum, radial
distance of just 0.2 mm. Moreover, as can be seen in Fig.
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7, legs 18a, 18b forming protective element 13 have a
different design to that of the previous embodiment,
which also facilitates the manufacturing of windshield 11.
[0044] The fourth embodiment shown in Figs. 8 and 9
is different from the others in that windshield 11 has a
shape such thatitlaterally covers the lower part of ignition
wheel 6, just above lever 9, so that in this case the lower
border of activating angle 27 is not defined by tangent
15 to lever 9 as before, instead it coincides with the lower
border of projecting sector 16. The top border of activat-
ing angle 27 also coincides with the top border of pro-
jecting sector 16.

[0045] Finally, Figs. 10 and 11 illustrate a fifth embod-
iment wherein protective element 13 and windshield 11
are not integral as is the previous cases. Instead, in this
case, said protective element 13 is an independent,
bridge-shaped part, stretching over ignition wheel 6. The
ends of said bridge-shaped part 13 pass through the
space reserved between side arms 12a, 12b of wind-
shield 11 and the flanks of ignition wheel 6, and they are
attached to axis 28. In this case, as can be seen in Fig.
10, the top border of activating angle 27 does not coincide
with the top border of projecting sector 16, which in this
case is on vertical line 29. Instead it is made up of radius
23 that passes through axis 28 and is tangent to protec-
tive element 13 on its edge closest to lever 9.

Claims

1. Pocket lighter comprising a main body (1) including
a fuel reservoir, said main body (1) having a top base
(2) on which there is provided:

- a combustion chamber (3);

- a valve (4) connecting said fuel reservoir to
said combustion chamber (3);

- an ignition device suitable for producing and
sending sparks to said combustion chamber (3),
said ignition device comprising a flint (5) and an
ignition wheel (6) rotably mounted on its axis
(28) and which can be activated by a user’s fin-
ger, said ignition wheel (6) having a circumfer-
ential surface (7) comprising an abrasive strip
(8) in contact with said flint (5);

- alever (9) for activating said valve (4) which is
located next to said ignition wheel (6) and which
has an activating surface (10) upon which a us-
er’s finger acts at the end of the activating move-
ment of said ignition wheel (6);

- and a windshield (11) delimiting said combus-
tion chamber (3) and comprising two side arms
(12a, 12b) extending as far as the sides of said
ignition wheel (6), so that, considering a side
view of the lighter according to a direction par-
allel to said axis (28), said circumferential sur-
face (7) of ignition wheel (6) projects from said
windshield (11) along at least a projecting sector
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(16), it being possible for a user’s finger to acti-
vate said ignition wheel (6) directly with the us-
er’s finger in at least one part of said projecting
sector (16);

characterised in that:

- it comprises a non-deformable protective ele-
ment (13) that extends transversally to said side
arms (12a, 12b) of windshield (11) above said
circumferential surface (7) of ignition wheel (6),
so that said protective element (13) covers at
least partially a sector (14) of said circumferen-
tial surface (7) in a vertical projection, therefore
making said circumferential surface (7) in said
covered sector (14) totally inaccessible to a us-
er’s finger; and

- said projecting sector (16) is located next to
said lever (9), the activating angle (27) of said
ignition wheel (6) being defined in said projecting
sector (16) as the angle at which said circum-
ferential surface (7) of ignition wheel (6) is ac-
cessible in the radial direction with respect to
said axis (O), said activating angle (27) being
greater than 10° and less than 90°.

Lighter according to claim 1, characterised in that
said activating angle (27) is greater than or equal to
30° and less than or equal to 70°.

Lighter according to claims 1 or 2, characterised in
that the radius (15) centred on said axis (28) and
tangent to said activating surface (10) of lever (9) in
the angular position closest to said protective ele-
ment (13) cuts said projecting sector (16), whereby
said radius (15) forms the lower border of said acti-
vating angle (27), and radius (23) that is centred on
said axis (28) and tangent to said protective element
(13) in the angular position closest to said lever (9)
does not cut said projecting sector (16), whereby the
top border of said activating angle (27) coincides with
the top border of said projecting sector (16).

Lighter according to claims 1 or 2, characterised in
that radius (15) centred on said axis (28) and tangent
to said activating surface (10) of lever (9) in the an-
gular position closest to said protective element (13)
cuts said projecting sector (16), whereby said radius
(15) forms the lower border of said activating angle
(27), and radius (23) centred on said axis (28) and
tangent to said protective element (13) in the point
closest to said lever (9) cuts said projecting sector
(16), whereby said radius (23) forms the top border
of said activating angle (27).

Lighter according to claims 1 or 2, characterised in
thatradius (15) centred on said axis (28) and tangent
to said activating surface (10) of lever (9) in the an-
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gular position closest to said protective element (13)
does not cut said projecting sector (16), whereby the
lower edge of said activating angle (27) coincides
with the lower border of said projecting sector (16),
and radius (23) centred on said axis (28) and tangent
to said protective element (13) in the angular position
closest to said lever (9) does not cut said projecting
sector (16), whereby the top border of said activating
angle (27) coincides with the top border of said pro-
jecting sector (16).

Lighter according to claims 1 or 2, characterised in
thatradius (15) centred on said axis (28) and tangent
to said activating surface (10) of lever (9) in the an-
gular position closest to said protective element (13)
does not cut said projecting sector (16), whereby the
lower border of said activating angle (27) coincides
with the lower border of said projecting sector (16),
and radius (23) centred on said axis (28) and tangent
to said protector element (13) in the angular position
closest to said lever (9) cuts said projecting sector
(16), whereby said radius (23) forms the top border
of said activating angle (27).

Lighter according to any of claims 1 to 6, character-
ised in that said sector (14) of circumferential sur-
face (7) covered by said protective element (13) in
a vertical projection has its limit (17) closest to said
lever (9) in an angular position between minus 20°
and plus 30°, taking vertical line (29) passing through
said axis (28) as the origin and taking the positive
angular direction to be the one stretching between
said vertical line (29) and said lever (9).

Lighter according to claim 7, characterised in that
said sector (14) of circumferential surface (7) cov-
ered by said protector element (13) in a vertical pro-
jection has its limit (17) closest to said lever (9) in an
angular position between minus 5° and plus 5°, tak-
ing vertical line (29) passing through said axis (28)
as the origin and taking the positive angular direction
to be the one stretching directly between said vertical
line (29) and said lever (9).

Lighter according to any of claims 1 to 8, character-
ised in that in the angular position on vertical line
(29) that passes through said axis (28), said circum-
ferential surface (7) of ignition wheel (6) does not
project from said windshield (11).

Lighter according to claim 9, characterised in that
said circumferential surface (7) of ignition wheel (6)
does not project from said windshield (11) in any of
the angular positions between 0° and 20° positive,
taking vertical line (29) that passes through said axis
(28) as the origin and taking the positive angular di-
rection to be the one stretching directly between said
vertical line (29) and said lever (9).
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Lighter according to any of claims 1 to 10, charac-
terised in that said protective element (13) forms
an integral part with said windshield (11) and it is
made up of two opposed legs (18a, 18b) that extend
from the top edges of said side arms (12a, 12b) of
windshield (11).

Lighter according to any of claims 1 to 11, charac-
terised in that said protective element (13) delimits,
together with the top edges of windshield (11), an
outlet (22) from said combustion chamber (3).

Lighter according to claims 11 or 12, characterised
in that said protective element (13) has a flat top
surface that is coplanar with the top edges of said
side arms (12a, 12b) of windshield (11).

Lighter according to any of claims 1 to 10, charac-
terised in that said protective element (13) is an
independent part of said windshield (11), said part
being shaped like a bridge stretching over said igni-
tion wheel (6).

Lighter according to any of claims 1 to 14, charac-
terised in that, considering any radial direction cen-
tred on said axis (28), the minimum distance be-
tween said protective element (13) and said circum-
ferential surface (7) of ignition wheel (6) is less than
or equal to 0.5 mm.

Lighter accordingtoclaim 15, characterised in that,
considering any radial direction centred on said axis
(28), the minimum distance between said protective
element (13) and said circumferential surface (7) of
ignition wheel (6) is less than or equal to 0.3 mm.

Lighter according to any of claims 1 to 16, charac-
terised in that, within said activating angle (27), in
the angular position in which said circumferential sur-
face (7) projects from said windshield (11) at a max-
imum distance along the radial direction centred on
said axis (28), said maximum distance is greater than
or equal to 0.1 mm and less than or equal to 2 mm.

Lighter according to any of claims 1 to 17, charac-
terised in that said ignition wheel (6) comprises,
flanking said abrasive strip (8), two thumb wheels is
(19a, 19b) having a greater diameter than said abra-
sive strip (8), said thumb wheels (19a, 19b) having
a grooved surface (20a, 20b) which forms the part
of said circumferential surface (7) that projects from
said windshield (11) along at least one projecting
sector (16).
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