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Technical Field

This invention relates generally to lighters which

' consume fuel such as, for example, butane which is stored in

a reservoir in a liguid state, then passed through an
expansion valve means where it becomes gaseous, and finally
ignited by a spark or other similar means. More
particularly, the invention relates to a'disposable butane
cigarette lighter having a safety mechanism which prevents a
valve actuator from being~depressed and in turn nrévents a
valve, or fuel, nozzle from expelling butane thereby
renderzng operation of the lighter by young children
difficult. Advantageously, the safety mechanism of the
lighter may be deactivated by moving a safety latch to any

.one of a plurality of non-interfering positions, thus

increasing the user friendliness of the lighter to the
intended users. '

Description of the Prior Art

- \;

Various prior art lighters, some of them
incorporating safety features, are known Safety features
are generally provided to reduce the risk of injury to an
operator or bystanders. Some of such safety featg;es relate
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to mechanisms which prevent ignition of a fuel source unless
the lighter is properly oriented, mechanisms which
automatically turn off a fuel source supply valve and tamper
protection arrangements.

More recently, attention has been directed toward
preventing ready actuation of such lighters by persons
normally not able to appreciate the potential danger of the
flame. Such danger includes the potential to burn the
individual directly or to burn surrounding areas or items,
thus creating the possibility of spreading to a fully
developed fire. Individuals normally contemplated in these
efforts are small children, mostly in the age category of
five years or younger.

For example, U.S. Patent No. 4,830,603 to Cirami,
not regarded as prior art, relates to a cigarette lighter in
which a locking mechanism is provided partially under a
valve-actuating pushbutton and extends into a compartment
appended to but distinct from a fuel compartment. The
locking mechanism relocks itself after each depression of
the pushbutton. In particular, one end of a stiffly
flexible, spring steel wire is held firmly in place in the
compartment. Another end of the spring steel wire forms a
probe extending into a channel provided in the underside of
the pushbutton. The spring steel wire, in a locked
configuration, prevents depression of the pushbutton by
engaging a low ceiling on the underside of the pushbutton.
A portion of the spring steel wire in the form of a loop
extending outward from the lighter is acc#ssible by an
operator-and may be suitably moved by the operator thereby
causing the probe to move within the channel in the
underside of the pushbutton. éﬁf
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U.S. Patent No. 4,832,596 to Morris, Sr., not
regarded as prior art, relates to a cigarette lighter having
a stop member slidébly mounted thereon for releasably
éngaging a gas valve actuating lever. In particular, a
spring biased stop member is slidably mounted on a top
portion of a conventional portable disposable cigarette
1ighter{ The stop member is biased so as to place one of
its ends under the lighter’s gas valve actuating lever so as
to prevent movement of the lever in a direction which may
open the gas valve. The lever may be actuated once the stop
member is pushed in a direction opposite to the biasing
force of the spring so as to slide the end which is under
the lighter’s gas valve outward.

U.S. Patent No. 4,717,335 to Loveless relates to a
cigarette lighter in which rotation of a spark-producing
wheel is linmiz=d. In particular, the spark-producing wheel
may be rotated in one direction to deliver a spark toward a
nozzle through which gaseous fuel is passed, thereby
operating the lighter and causing fuel to ignite. Rotation
0f the spark-producing wheel in the other direction may
deliver a spark away from the nozzle. The spark-producing
wheel has a pin-shaped structure attached thereto which
serves to limit the rotation of the wheel to under 360° by
contacting the housing structure. Thus, whether a spark
indeed is produced depends upon the direction of attempted
rotation and the position of the pin-shaped structure
relative to the housing structure. In theory, once the
lighter is operated and the fuel ignitedaiand the pin-shaped
structure has traversed its entire path of travel,
subsequent operation of the lighter is impeded since the
pin-shaped structure comes into contggt with the housing,
preventing a spark from occurring in-the vicinity of the
fuel nozzle. : . e ¥
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@Posabl e butane cigarette |ighter having a safety mech- ani sm which prevents
a valve actuator from being de- pressed and in turn prevents a valve, or

fuel, no o expel | i ng butane thereby rendering operat pgg/0696/0%632
‘lighter ‘U§ ‘joung children difficult. Advantageously, the safety mechani sm

of the lighter may be deactivated by nDVIQP a safety latch to any one of a
plurality of non-

‘U.S. Patent Nos. 4,028,043 and 4,049,370 each to

Neyret relate to presale tamper protection mechanisms which
partially surround a spark-producing wheel, fuel nozzle or
depressable valve actuation member of a lighter. These
presale tamper protection mechanisms are attached to the
lighter housing by frangible webs and are removed by a
purchaser after sale of the lighter to expose the spark-
producing wheel, fuel nozzle and depressable Qalve actuation
member. However, such a presale tamper protection mechanism
0 is of limited value once initially removed by a purchaser.
'P | U.S. Patent Nos. 3,547,566 to Tamarin and

3,899,286 to Lockwood et al. relate to lighters having
orientation sensing mechanisms which hinder or prevent
actuation of thelliqhter in an inverted position.
Unfortunately such mechanisms may not proﬁide a sufficient
degree of safety to ycung children who tamper with the
lighter since they merely hinder operation in prescribed
orientations.

15

Many safety mechanisms are unnecessarily
complicated, present difficulty in their manufacture and
exhibit a high likelihood of mechanical failure during use.

' ’ ~ Another disadvantage found in some devices is that the
particular construction employed limits the shape and size
of the lighter housing due to the requirement that the
housing be large enough to accommodate the sefety
mechanism(s). Further disadvantages relate to the relative
ease which some safety mechanisms may betgcfeated and to the
reliability of the safety mechanisms. For example, some
safety mechanisms may be overridden or removed with relative
ease. Additionally, some devices aregriot equally adaptable
for use with both right-handed and left-handed users, and
some include inconveniently shaped levers or knobs gﬁich
need to be actuated by the user in order to operggﬁsthe
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- lighter. Furthermore, some of these devices reguire
' repositioning of the lighter in an operator’s hand after
actuation of the safety mechanism and before the lighter is
operated to produce a flame. For example, some lighters
include a safety mechanism actuation means located
sufficiently far from a valve actuation means, or on another
side of the lighter than the valve actuation means, so as to
result in awkward operation of the lighter. Aadditionally,
' the safety mechanism actuation means of some lighters is
limited to a single position at which the lighter may be
10 operated.
q," Although it is known to prevent or hinder presale
actuation of a depressahle valve actuation member or
actuation of a lighter in a specified orientation, none of
the above-described lighters provides an efficiently
manufacturable, relatively small, reliable mechanism for
preventing actuation of the depressable valve actuation
member and movable into a plurality of non~interfering
positions and which may easily be incorporated into the
assembly of conventional lighters.

15

20

Although current efforts as described herein may
i . sometimes be referred to as "child-proof lighters", “chila-
"' resistant lighters" or the like, it should be made clear
that such developments are actually directed toward
minimizing ready flame production on a flame producing
lighter by persons normally considered incapable of
appreciating the potential danger of a ¥ighter flame.

25

< 30 ~ Consistent with such efforts is the recognition
that to develop a "child-proof" ligﬁfér per se, would not be
viable. At best it can be reasonably sought to create a
lighter which is *"child-resistant®, but how “childh
35 resistant" a lighter will be will depend upon réiated
[
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2" of such safety features relate to nechani sns which prevent ignition of
o098 ess the lighter is properly oriented, mechBGTEREUATER

turn off a fuel source supply valve and tanper protection

More recently, attenti®©®n has been directed toward

factors and circumstances. For example, it is known that
lighters are specifically designed to produce a flame.
Accordingly, if the lighter were to come into the possession
of a person incapable of appreciating the potential danger
of the flame a potentially dangerous situation will prevail.
This situation would be independent of the operating
condition of the lighter and would prevail even if the
lighter is in perfect working order. Further, in many
instances lighters contain clear written warnings
prominently displayed on their surface and, without proper
supervision, a young child who gains possession of the
lighter can cause harm-by the fact that the warning will not
be appreciated since it cannot be read and/or understood by
the child. Accordingly, "child-resistant" efforts are best
directed toward protecting the child from its own acts
should the child come into possession of a lighter with or
without the parents’ knowledge or consent. The potential |
danger would prevail even if the lighter is a properly
functioning lighter and has a clear warning displayed
thereon advising the user to keep the lighter out of the
reach of children. :

Nevertheless, any such "child-resistant" lighter
will have its limitations with respect to young children,
and no such lighter should provide parents or adults with a
false sense ‘of security so that they maylbecome less
qautious in their handling of the lighter or permit ready
access to the lighter by young children. Further, such
lighters should not be made so difficult to light as to
cause adults to use alternative forms offlighting, i.e.,
matches, which are generally considered to be potentially
more dangerous. at best, the lighter should provide a young
child with sufficient deterrent features as to prevent the
child from readily producing a flame on the liqntegﬁor to

R —
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=preventing ready actuation of such lighters by persons normally not able to
J appreciate the potential danger of the flane. Such danger includes the

potenti al é ¢ he individual directly or to bun1surround|pgjﬁggggoﬂhs
i tens, ¢ Y creatlng t he possibility<ﬁ.fpreading to a fully devel oped
fire. Ind|V|duaIs normal Iy contenplated in these efforts are snall
children, nostly in the age cate-

deter the child from readily producing a flame at least for
a time sufficient to permit the normally expected
intervention of adult supervision.

The present invention is directed toward a flame
producing lighter which is selectively actuatable in such a
manner as to provide a substantial degree of difficulty for
young children - mostly five years or younger -~ to actuate
the lighter and produce a flame, while being user friendly
and capable of actuation by right-handed as well as left-

10 handed adults.

* . SUMMARY OF THE INVENTION

This invention relates to a child resistant
selectively actuatable flame producing lighter having a
safety mechanism which is normally in a locked position and
is movable to any one of a plurality of unlocked or non-
_interfering positions in which the lighter may be operated.
Advantageously, the safety mechanism may be operated with
the same finger a user employs to depress a valve actuation
lever, without requiring repositioning of the lighter in a
user’s hand. The plurality of unlocked positions enables

the lighter to be adapted for use by right-handed as well as
‘ left-handed users with the same relative ease, without
detracting from the effectiveness of the lighter’s safety
mechanism. Furthermore, the safety mechanism may be easily
incorporated into the assembly process of conventional
lighters.

15

25
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. In particular, the invention relates to a lighter
which comprises a housing defining riggrvolr for containing
a combustible gaseous medium under pressure, valve means
arranged for selective actuation between a normally.closed

35 position which prevents exit of the gaseous medzu!gtrom the
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reservoir, and an open position which permits exit of
gaseous medium from the reservoir through the valve means,
means for selectively producing sparks at a location
proximate the gaseous medium exit opening of the valve means
thereby selectively causing ignition of the gaseous medium,
means normally positioned for preventing actuation of the
valve means to the open position, the valve actuation
prevention means being movable out of such position only by
the application of an external force, means for receiving
the valve actuation prevention means to facilitate actuation
of the valve means and ignition of the gaseous medium, the
receiving means including a plurality of non-interfering or
unlocked positions whereby actuation of the valve means to
the open position is permitted thereby selectively
permitting exit of the combustible gaseous medium from the
valve means and ignition of the gaseous medium by sparks
produced by the spark-producing means, and means for
selectivity moving the valve actuation prevention means to

.one of the plurality of non-interfering positions.

In a preferred embodiment the valve heans is
actuated to the open position by actuator means and the
means for preventing actuation of the valve means to the
opén position comprises means for preventing pivotal
movement of the actuator means by interference with the
movement thereof. The valve actuation interference means is
selectively movable to any one of the plurality of positions
of the receiving means so as to be out of interference with
the valve actuator means. ' ¥ '

The valve actuation interference means is normally
retained in a valve actuation intergg;ence position and the
movement thereof to any one of the plurality of positions
out of interference with the valve actuator means is

‘resiliently provided. The resilient movement o%ggﬁe valve

-
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actuatiqn interference means causes the valve actuation
interference means to return to its position beneath the
valve actuator once the valve actuator is released, thus
preventing the valve means from opening. In particular, the
receiving means comprises a plurality of guide notches, each
located in the respective side of the valve actuator, and
the valve actuation interference means is a safety latch
movable laterally towards either one of two opposite sides
of the valve actuator and upwards towards one of the guide
notches until the valve actuator is depressed, whereby the
gaseous medium exits and the safety latch moves down
awaiting return to a locked position. Release of the valve
actuator enables the safety latch to return to its locked
position under the value actuator. '

Preferably, the safety latch comprises a movable
finger actuated portion adapted to be moved so as to place
the lighter in an unlocked configuration, an interfering
portion connected toc the finger actuated portion for .
interfering with depression of the valve actuator, a central
portion having an opening therein adapted for placement
around a spring and serving to retain the safety latch in
proximity with the valve actuator, and a pair of extension
legs for facilitating deflection and stabilization of the
safety latch within the lighter.

The means for selectively producing sparks
preferably comprises flint material and a rotatable spark-
producing wheel having a toothed surface poszt;oned and
arranged to selectively frictionally contact the flint
material. Alternatively, the means for selectively
producing sparks may comprise electric spark-producing means
and more specifically, piezoelectric: spark-producing means.

_ . !
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button and extends into a conpartnment appended to but distinct froma fuel
conpartnent. The | ocking nmecha- nismrelocks itself after each depression

of the pyihdirieedgon. I n particular, one end of a stiffly fl erCDAUSIOHMEBNY
steel wire is held firmy in place in the conpartnent. Another end of the
spring steel wre forns a probe extendin@(Dnto a channel provided in the
undersi de of the pushbutton.

‘A fuel cutoff safety mechanism is disclosed for
use in combination with a lighter comprising means for
preventing actuation of a fuel supply under normal
circumstances and means for selectively permitting actuation
of the fuel supply, wherein such selective actuation of the
fuel supply and a corresponding production of sparks by
spark-producing means ignites fuel from the fuel supply.

The actuation permitting means includes a depressable valve
actuator which, dpon depression, enables fuel to flow out
from the fuel supply and a safety latch normally positioned
so as to interfere with depression of the valve actuator and
which normally prevents depression of the depressable valve
actuator. This mechanism also includes means for receiving
the safety latch in one of a plurality of non-interfering
positions thereby permitting depression of the valve
actuator. Application of a biasing force to the safety
latch moves the safety latch out of the interference
position and into one of the plurality of non-interfering
positions so that selective actuation of the fuel supply and
a corresponding production of sparks ignites the fuel.
Preferably, there are two such non-interfering positions.

10
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_ A portion of the safety latch is normally
positioned between the valve actuator and a main body
housing of the lighter and prevents. depression of the valve
actuator. Cross-wise, or lateral, movement of the safety
latch in either of two directions provides a void between
the valve actuator and the main body housing, the void being
sufficient in size to enable the valve actuator to be
depressed at least partially into the voig._ Upwards

- movement, at either side of the valve actuator, subsequent
to the lateral movement, of the safe;_ latch towards a non-
interfering position of the latch receiving means located at
least partially adjacent to either side of the valve,
actuator, the safety latch being resiliently'mainé;ﬁied in

25
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Ing steel wire, in a |ocked configuration, prevents depression of
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ion of the spring steel wire in the form of
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in the underside of the ) 11
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the non-interfering position by pressure exerted by the
safety latch on the valve actuator, enables the lighter to
be placed in an unlocked configuration in which the valve
actuator is capable of being dépressed, thereby permitting
fuel to flow.

A flame developing lighter is also disclosed which
comprises a housing, fuel supply means for supplying fuel to
be ignited, ignition means for igniting fuel, valve means
for selectively permitting flow of the fuel, means for
maintaining the lighter in a normally locked configuration
in which fuel is prevented from flowing through the valve
means, and means for selectively unlocking the lighter from
the normally locked configuration. The selectively
unlocking means is symmetrical and positionable into a
plurality of unlocked or non-interfering positions. The
selectively unlocking means is operable by a user’s same
finger as used to actuate the lighter without requiring
repositioning of the lighter in the user’s hand.

A valve actuator is included which normally
prevents escape of the fuel supply when in a first position
and is depressable to a second position which permits
actuation of the fuel supply means thereby permitting fuel
to flow out from the fuel supply means. Preferably, the
maintaining means is a safety latch which normally prevents
depression of the depressable valve actuator, wherein
selective application of a biasing force by the operator to
the safety latch permits depression ofsthe valve actuator.

An improved flame producing lighter is also
disclosed of the type having a houiing, a fuel supply, a
valve means for selectively supplying fuel from the fuel
supply to a fuel nozzle and spark-produclng means-for
producing sparks, wherein the improvement comg;fées means
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garette iighter havi ng a stop nenber slidably nount- ed Fhereon f or .
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for selectively permitting actuation of the valve means
thereby selectively permitting exit of fuel from the fuel
supply through the valve means and ignition of the fuel by
sparks produced by the spark-producing means.

The means for selectively permitting actuation
comprises locking means. In particular, the locking means
comprises pivotally mounted actuator means having an
unlocked position and a locked position and means for
preventing pivotal movement of the actuator means from the

‘locked position to the unlocked position by interference

with the movement thereof, wherein depression of the _
actuator means in the unlocked position provides fuel flow.
The means for preventing pivotal movement preferably
comprises a safety latch movable laterally to either side of
the actuation means and then movable upwards towards either
one of two guide notches in the actuator means.

The invention also relates to a flame developing
lighter comprising a housing, fuel supply means for
supplying fuel to be ignited, ignition.means for igniting
fuel, valve means for selectively permitting flow of the
fuel and control means for preventing the combination of
production of fuel flow and spark generation so as to
prevent production of a flame and for permitting
substantially simultaneous production of fuel flow and spark
generation to produce a flame, the control means being
bidirectionally actuatable.

The control means preferably é%ﬁprises a valve
actuator which normally prevents escape of the fuel from the
fuel supply when in a first position _and is depressable to a
second position which permits actua€%;n of the fuel supply
means thereby permitting fuel to flow out from the fuel
Supply means. A safety latch is provided which’ggfaally
Prevents depression of the depressable valve actuator,
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Ich is under the |ightj®' s gas val ve outward.

rein selective application of a biasing force by the
operator to the safety latch permits depression of the valve

The invention also relates to a flame producing
1ighter resistant to unauthorized use and normally
paintained in a locked configuration comprising a housing,
fuel supply means for supplying fuel to be ignited, ignition
means for igniting fuel, valve means for controlling the
flow of the fuel, a valve actuator which normally prevents
escape of the fuel when in a first position and is
depressable to a second position which permits actuation of
the fuel supply means thereby permitting fuel to flow out
from the fuel supply means, a safety latch having an
interfering pbrtion normally positioned between the valve
actuator and the housing which normally prevents depressidn
of the depressable valve actuator and normally maintains the
lighter in the locked configuration, latch receiving means

‘located at least partially adjacent to the valve actuator

and on each side thereof, wherein lateral movement of the
safety latch in either direction provides a void between the
valve actuator and the housing, the void being sufficient in
size to enable the valve actuator to be depressed at least
partially into the void, and further wherein upwards
movement of the safety latch along either side of the valve
actuator, subsequent to the lateral movement, into the latch
receiving means enables the latch to'be resiliently
maintained by pressure exerted by the valve actuator on the
safety latch so as to provide the lightqgfin the unlocked
configuration in which the valve actuator is capable of .
being depressed, thereby permitting fuel to flow.
_;f:—' )
Advantageously, if the lighter is left unattended

. @ young child or other such person will encounter difficulty

in releasing any gaseous material to produce a f%?#é due to
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in the other direction may

the locking action of the safety latch and the effort

‘required to move it laterally and upwards towards the

unlocked position. Thus, in the event the lighter
inadvertently comes into the possession of a young child,
the child may be able to turn the spark-producing wheel but
will, at best, only be able to produce sparks from the
spark-producing wheel by rotating it against the flint.
Gaseous material will not be released due to the action of
the safety latch which directly prevents the valve actuator
from being depressed thereby preventing the valve nozzle
from expellihg fuel.

Operation of the lighter reguires a certain amount
of dexterity and the application of concentrated forces as
well as the application of a plurality of forces in multiple
directions and in a specified sequence. Advantageously,
these factors tend to render the lighter difficult to

. operate by young children.

Furthermore, the lighter of the present invention
is a passive locking lighter. Advantageously, the lighter
automatically returns to its locked configuration once the
depressed valve actuator is released. Thus, the lighter is
maintained in an at-rest or default configuration which is
locked thereby preventing the production of a flame.

Advantageously, there exists a plurality of

- unlocked or non-interfering configurations of the lighter in

which the lighter may be actuated. Accordingly, the lighter
is adapted for use by right-handed as well as left-handed
users with the same relative ease. Furthermore, the user
may operate the safety mechanism with the same finger as
used to depress the valve actuato;gﬂithout requiring the
user to reposition the lighter in the user’s hand. .

3;
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a spark away fromthe nozzle. The spark-pro- ducing wheel has a
aped structure attached thereto which serves to limt the rotation of

pi n-
t he eel to 360[err] by contacting the housing structure. Thus,
whet her a LiQﬂﬁﬁﬁeed i s produced depends upon the direction RET/AISO8/363

rotation and the position of the

15

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features, and advantages
of the present invention will become more readily apparent
from the following detailed description of the invention in

10 which like elements are labelled similarly and in which:
ﬁ FIG. 1 is a perspective view of a preferred

' embodlment of a selectively actuatable child resistant

15 lighter of the present invention in a locked configuration:

FIG. 2 is another perspective view from a
different angle of the lighter depicted in Fig. 1 and
further depicting a safety latch in greater detail:;

20 . . X .

FIG. 3 1is a partial cross-sectional view of the
child resistant lighter of Figs. 1 and 2 depicting the
lighter in a locked configuration:

lll' - FIG. 4 is an exploded view of a valve actuator and
safety latch depicted in Figs. 1-3;

- FIG. 5 is a top view along line 5-5 of the safety
1atch depicted in Fig. 4:
e
" FIG. 6 is a bottom view along line 6-6 of the
valve actuator depicted in Fig. 4;

=y
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FIG. 7 is a schematic diagram depicting a
piezoelectric lighter apparatus in which the present
invention may be employed and having'an optional safety
switch depicted in the open position and a locking means
depicted in the locked position to prevent the production of
sparks and the flow of fuel;

FIG. 8 is a schematic diagram depicting the
piezoelectric lighter of Fig. 7 with the safety switch
depicted in the closed position and the locking means
depicted in the unlocked position and depicting a flame:

FIG. 9 is a perspective view of a preferred
embodiment of the child resistant lighter in an unlocked
configuration in which the position of the safety latch is
moved from its at-rest locked position to a first side of
the valve actuator thereby allowing for the valve actuator
to be depressed so as to allow a valve to be opened and to
release gas through a fuel nozzle:;

FIG. 10 is a perspective view of the child
resistent lighter of Fig. 9 with the valve actuator in a
depressed position; ' ;

FIG. 11 is a perspective view of a preferred
embodiment of the child resistant lighter in an unlocked
configuration in which the position of the safety latch is
moved from its at-rest locked position to a second side of
the valve actuator and the valve actuator may be depressed
so as to allow a valve to be opened an&fio release gas
through a valve nozzle;

FIG. 12 is a perspectivef%gew of the child
resistent lighter of Fig. 11 with the valve actuator in a

' depressed position: | ;

R
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cture relative to the housing structure.

once the lighter is operated and the fuel ignit-

pi n- shaped structure has traversed its entire
gwaybsequent operation of the lighter is im

9HE" DI n- shaped structure cofg infd con-

e housing, preventing a spark from occurring

PCT/US90/67632

FIG. 13 is a partial cross-sectional view of a
preferred embodiment of the child resistant lighter
gepicting the lighter in an unlocked but not depressed

configuration;

5 FIG. 14 is a partiel cross-sectional view of a
preferred embodiment of the child resistant lighter
depicting the lighter in an unlocked and depressed

configuration:;

10 FIG. 15 is a frontal view of the safety latch of
the preferred embodiment of the child resistent lighter in
its locked position thereby preventing depression and
actuation of the valve actuator;

15 FIG. 16 is a frontal view of the safety latch in a

partially unlocked position at a first side of the valve
actuator;

FIG. 17 is a frontal view of the safety latch in
its fully unlocked position at a first side of the valve
actuator:

FIG. 18 is a frontal view of the safety latch in
its unlocked position at a first side of the valve actuator

25 and ready for actuation:

~' FIG. 19 is a frontal view of the safety latch in
its unlocked position at a first side qgfthe valve actuator
and the valve actuator depressed so as to permit the flow of
fuel; '
FIG. 20 is a frontal view of the safety latch in
its locked position after the valve actuator was q§pressed

and released;
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FIG. 21 is a frontal view of the safety latch of
the preferred embodiment of the child resistent lighter in
its locked position thereby preventing depression and
actuation of the valve actuator:;

FIG. 22 is a frontal view of the safety latch in a
partially unlocked position at a second side of the valve
actuator; '

FIG. 23 is a frontal view of the safety latch in
its fully unlocked position at a second side of the valve
actuator:;

FIG. 24 is a frontal view of the safety latch in
its unlocked position at a second side of the valve actuator
and ready for actuation:

FIG. 25 is a frontal view of the safety latch in

" its unlocked position at a second side of the valve actuator

and the valve actuator depressed so as to permit the flow of
fuel; and

FIG. 26 is a frontal view of the safety latch in
its locked position after the valve actuator was depressed
and released.

-

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring initially to Figs._%Fand 2, there is
depicted, in a default or at-rest configuration, the lighter
of the present invention comprising a main body portion 12,
a depressable valve actuator 14, a:iffety latch 16 and a
spark-producing wheel 18. Advantageously, the default
configuration is also a locked configuration in which valve
actuator 14 cannot be depressed. Depression o%gggive

- -‘This Sheet Has Been Replaced




pSpar k- produci ng wheel, fuel nozzle and de-
B'val ve actuation menber. However, such a
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purchaser after sale of the lighter to

lré’ﬂ% gction mechanismis of limted value PCT/US90/07632
ved by a purchaser. * U.S. Patent
, 547,566 to Tamarin and 19 3,899.286 to Lockwood et

|late to |ighters having

actuator 14 permits fuel to flow through a fuel nozzle (not
shown) and to be ignited by sparks produced by spark-

'produczng wheel 18 frictionally engaging a flint (not

shown) . Advantageously, unless safety latch 16 is
positioned away from its depicted at-rest or default
position and into either one of two non-interfering
positions defined by either one of two notches formed in
valve actuator 14, any attempted depression of valve
actuator 14 will not result in the flow of fuel and the
lighter will be inoperable. The position of safety latch 16
as shown in Figs. 1 and 2 may best be characterized as a
sdefault position" under normal conditionms.

A user typically holds the main body portion of
the lighter in his hand, rotates with his thumb the spark-
producing wheel in a direction toward the depressable
surface of the valve actuator to produce a spark, while
depressing the valve actuator to allow fuel to pass through
the fuel, or valve, nozzle. The spark produced by the wheel
ignites the fuel. This is a relatively conventional
structure for most lighters, including disposable lighters.

Referring now to Fig. 3, there is depicted a
cross-section of the lighter of Figs. 1 and 2 in a locked
configuration. More particularly, valve actuator 14 is
pivotally mounted between side wall portions 13 which
comprise extensions of the side walls of body portion 12.
Valve actuator 14 is attached to hollow fuel nozzle 20
slidably'supported within a valve houging 28. Hollow fuel
nozzle 20 is held within a bore in valve actuator 14 by
flanges 21, 23 having sufficient diameter to prevent
slippage of nozzle 20 through thé¥bore in valve actuator 14.
A compressed spring 30 resides partxally wzthln a recess 32
formed in valve actuator 14 and causes fuel nozzle 20 to be
urged downward into valve housing 28 and bodg%portlon 12.

T

Has Been Replaced

T



nsi ng mechani snms whi ch hi nder or pre-

tion of the lighter in an inverted position. Un-

tel y such mechani sms may not provide a suffi-

ci entgFdegr ee iws&f ety to young children wha tanmper with PCT/US90/07632
ghteﬂoglnce they nerely hinder operation in pre- :

ed orientations. . 20kny safety nechanisns are
unnegessarily com

1n particular, compressed spring 30 causes valve actuator 14

to apply force to flange 23 thereby urging nozzle 20

downward into valve housing 28 and body portion 12 and

preventing the flow of fuel through nozzle 20. 1In such an

embodiment, valve actuator 14 is employed to lift nozzle 20
5 by the application of force to flange 21 in order to expel
fuel. Alternatively,'actuation of valve actuator 14 may
serve to remove pressure maintaining the valve nozzle in a
closed position. A conventional valve assembly (not shown)
is located near the recessed end of nozzle 20 and permits
fuel to flow through nozzle 20 only when valve actuator 14
is depressed and nozzle 20 lifted.

10

Lighter 10 further comprises a sparking flint 22
mounted within a bore 24 defined by flint and spring housing
29 in main body 12. Flint 22 is urged toward spark-
producing whéel 18 by spring 26. Sparking wheel 18, which

~ includes a toothed surface 19 which is preferably suitably
hardened and against which flint 22 is urged, is mounted for
rotation between side wall extension portions 13 in a '
conventional manner. Toothed surface 19 includes suitable
indentations which define teeth such that when sparking
wheel 18 is rotated toothed surface 19 cuts against flint 22
causing the generation of ignition sparks. Additionally,

_ _ sparking wheel 18 includes suitable indentations 17 which

% facilitate rotation of sparking wheel 18 by an operator’s

finger. |

15

20

Main body 12 defines an inte;gal chamber 15 which
= is filled with a fuel 9 such as butane fuel capable of

30 vaporizing in a conventional manner to produce a gaseous -
medium which passes through fuel n%;zle 20 under the control
of a valve. Main body 12 is constructed from any suitable
structural material and is preferably constructed . from a
plastic material. Polyacetal is a preferred mﬁggtlal for

35
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. used .

enough to acconmopdate the safety

Furt her di sadvantages relate to the rel-

pain pody 12. However, alternative materials such as
styrene acrylonitrile, polyester, nylon or the like may be

A shield 32, preferably constructed from metal, is

provided and functions as a wind guard around the flame

thereby assisting in the ignition of the fuel.

As depicted in Figs. 1 and 2 a notched opening 25
is provided in body portion 12 to accommodate valve actuator
14 and safety latch 16 and, in particular, lateral and
upwards movement of safety latch 16. As will be
appreciated, Figs. 1-3 depict the lighter of the present
invention in a locked configuration, i.e., a default
configuration. In this locked configuration, safety latch
16 is positioned directly beneath valve actuator 14 and
prevents depression of valve actuator 14, thereby preventing
operation of the lighter.

Advantageously, notched opening 25 is shaped and
symmetrically formed in body portion 12 such that safety

- latch 16 may be positioried to either side of valve actuator

14, as will be discussed in conjunction with Figs. 9-12 and
15-26. Accordingly, right-handed as well as left-handed
intended users will feel equally comfortable in actuating
the lighter without detracting from the effectiveness of the
lighter’s safety mechanism.

Referring now to Fig. 4, there is depicted valve

_ actuator 14 and safety latch 16 in greater detail. Valve

actuator 14 comprises a finger depressable surface 34,
éxtensions 36, a bore 38, a first stepﬁgd, or guide, notch
40 and a second stepped, or guide, notch 42. Preferably,
first and second stepped notches 40,.42, respectively, are
similarly shaped. A user desiring’to actuate the lighter
depresses finger depressable surface 34. Extensions 36 are
provided to matingly engage with bores in 51deé§§il portions
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xanpl o1/ /f008® safety nmechani snms nmay be overrid- PCT/US90/07632 den
ennv@ﬁ’mnth rel ati ve ease. Addltloggg Sone

g§ces are not equally adaptable for mnt

ed and | eft-handed users and sone i ncl ude |ncon-

ently shaggd Ie%% nobslghlch need to he a

h both right-

ion to provide plvotal movement of the
valve actuator about extensions 36. Bore 38 is adapted for
receiving and grasping a portion of fuel nozzle 20 between
flanges 21 and 23. As will be appreciated, stepped notches
40 and 42 are provided for engagement with an interfering
portion 44 of safety latch 16 during actuation of the
lighter. 1In the locked or closed configuration depicted in
Figs. 1-3, an upper surface 46 of interfering portion 44 of
safety latch 16 is flush against a lower surface 48 of valve
actuator 14, and a lower surface of interfering portion 44
of safety latch 16 is flush against a section of body 12
formed by notch 25, therebj preventing depression of valve
actuator 14.

Safety latch 16 is provided with pivoting
extensions, or legs, 50, 52 which facilitate deflection and
stabilization of safety latch 16 within body portion 12 and
assure proper positioning and retention of safety latch 16
in notched opening 25 especially when the safety latch is
moved. Each of extensions 50, 52 is dimensioned and
structured to respectively engage an inner wall or a
structural member of the lighter housing when safety latch
16 is moved in a lateral direction. Safety'latch 16 is also
provided with a curved finger actuated portion 54 which is
movable in a lateral direction toward either side of valve
actuator 14. In particular, lateral movement of finger
actuated portion 54 followed by upward movement thereof
causes interfering portion 44 to engage either stepped notch
40 or ‘stepped notch 42. Preferably, the width of
interfering portion 44 and the width of ndtch 25 are chosen
such that once one side of interfering portion 44 engages
either stepped notch 40 or stepped notch 42, an opposite
side of 1nterfer1ng portion 44 will éght or nearly abut a
section of body portion 12 formed by notch 25. Notch 25 is
illusﬁratively rectangular in shape. Advantageou§%§; such a

&
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by the user in order to operate the lighter. Fur-
re, sone of these devices require repositioning

WO 91/10098 ' PCT/ US90/07632
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23 .

configuration, in conjunction with forces provided by
pivoting extensions 50 ahd 52, facilitates resilient
movement of interfering portion 44 and finger actuated
portion 54 with respect to safety latch 14 and the sections
of body portion 12 defining notch 25. Additionally, such a
configuration, in conjunction with forces provided by
pivoting extensions 50 and 52, facilitates retention of the
lighter and, in particular, the safety latch, in an unlocked
position once the safety latch is placed in such an unlocked
position and until valve actuator 14 is depressed. Although
safety latch 16 is depicted-as having a relatively smooth
surface on finger actuated portion 54, portion 54 or parts
thereof may be provided with a ridged surface. Such a
ridged surface provides frictional resistance with a user’s
finger to facilitate movement of finger actuated portion 54
with respect to valve actuator 14.

Referring to Fig. 5, there is illustrated a view

of the topside of safety latch 16 taken along line 5-5 in

Fig. 4. safety latch 16 is preferably symmetrical. Finger
actuated portion 54 of safety latch 16 is flexible in a _
first direction F1 towards one side of valve actuator 14 as
well as in an opposite direction F2 towards another side of
valve actuator 14. Opening 56 accommodates spring 30 (Fig.
3) and is of sufficient size to enablg movement of safety
latch 16 into locked and unlocked positions and not to
impa@r movement of spring 30.

Advantageously, symmetrical safety latch 16 can be
easily incorporated into the assembly prdcess of
conventional lighters. It is desirable that the material
from which latch 16 is constructed igFrelatively rigid
material which is sufficiently resilient to permit movement

- of finger actuated portion 54 towards a section of body 12

defining notch 25 so as to at least partially clg§§ the

- This Sheet Has-Been Rep




I n an operator's hand after actuation of the safety
and before the lighter is operated to produce a flane. For
sonme lighters include a
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opening thereinbetween. safety latch 16 is preferably
constructed of polyetherimide. Illustrative of alternative
materials from which safety latch 16 may be constructed
include polysulfone, polyethersulfone, or any sufficiently
resilient metal or elastomer, as well as a wide variety of

5 other suitable materials.
Referring now to Fig. 6, there is depicted a view
of the underside of valve actuator 14 along line 6-6 in Fig.
o 4. Recess 32 is adapted to receive spring 30 as depicted in
1

o Fig. 3 and may take on a variety of forms such as a simple
!..' indentation or, alternatively, a bore partially into valve
actuator 14 and having a center pin 58, extensions 60 and a
chamfered edge 62. Insertion of the fuel nozzle into bore
38 of valve actuator 14 during assembly of the lighter is
facilitated by slot 39 which permits expansion of bore 38 to
‘receive the fuel nozzle. Valve actuator 14 is constructed
from material having sufficient dimensional stability and
rigidity to continuously over the life of the lighter assure
proper relative positioning between lower surface 48 of
valve actuator 14 and upper surface 46 of interfering
portion 44 of safety latch 16. Actuator 14 is preferably
constructed from glass_filled polyetherimide. Other .
_ illustrative materials from which valve actuator 14 may be
- ' constructed are zinc, brass, aluminum and other glass filled
% polymers such as polysulfone, polyethersulfone or the like.

15

20

- Fig. 7 schematically depicts a piezoelectric type
lighter in which the present inﬁention.g;y be employed. The
piezoelectric lighter comprises hammer and fuel release
means 64, spark providing means 66, electrical cut-off
safety switch 68, locking means 70;iﬁd valve means 71. The
piezoelectric lighter operates in a conventional manner
except for depression of hammer means 64 which is prevented
by inclusion of locking means 70 operative on tﬁd’fuel

444,

35
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" supply in accordance wi-h the present invention.

Illustratively, such a .ocking means comprises a safety
latch and a valve actuator ﬁhich preferably prevent the flow
of fuel as previously described, as well as preventing the
production of sparks. 1In particular, locking means 70 may
prevent the production of sparks by electrically isolating
an energy source from the spark producing means.
Alternatively, the locking means may be arranged to
selectively prevent only the flow of fuel or it may be
arranged to seléctively prevent the production of sparks.
As depicted in Fig. 7, the lighter.is-in a2 locked
configuration since locking means 70 is positioned so as to
prevent actuation of hammer means 64. Additionally, safety
switch 68 is depicted in an open, or off, position.

| Fig. 8 schematically depicts the piezoelectric
type lighter of Fig. 7 in an unlocked configuration. 1In
particular, locking means 70 is positioned so as to enable
actuation of hammer means 64. Additionally, safety switch
68 is depicted in a closed, or on, position.

In operation of the present invention, and as
depicted in Figs. 9 and 10, a user must first move safety
latch 16 in a lateral, or cross-wise, direction so as to
sufficiently displace interfering portion 44 of safety latch
16 towards a section of main body 12 defining notch 25 to
ultimately permit depression of valve actuator 14. However,
in order to facilitate retention of safety latch 16 in such
a displaced position, safety latch 16 ig then displaced in
an upwards direction such that interfering portion 44 of
safety latch 16 abuts notch 40 of valve actuator 14 (see
Fig. 4). Such an unlocked conflgu;itlon is depicted in Fig.
9. Depression of valve actuator 14 at this point combined
with and preferably preceded by rotation of spar%;produczng
wheel 18 will cause the lighter to operate, agﬁ%ﬁhicated in
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. I's knowmn to prevent or hinder presale actuation of a

Sabl e val ve actuation nenber or actuation of a lighter in a specified
tati oo UA¥?Bf the above-descri bed éi hters provi des an RETAUS9707632
acturable, relatively small, reliabl Eﬁéchanlsn1for preventlng

! Fig. 10. In particular, the sparks thus produced will

[ ignite the gaseous fuel which is permitted to be expelled
from nozzle 20 when valve actuator 14 lifts nozzle 20
thereby actuating the valve. The lifting action of valve
actuator 14 in a'vicinity near nozzle 20 partially relieves
the pressurized condition in the fuel chamber thereby
permitting the flow of fuel as a gaseous medium through
nozzle 20 and the subsequent burning of such fuel.

Thus, the presently preferred embodiment of the
invention-méy be placed in an unlocked configuration from
.!.." _ its default locked configuration by moving interfering
' portion 44 of the safety latch into engagement with a first
stepped notch 40 (not shown in Figs. 9-10)'at a first side
of valve actuator 14 as depicted in Figs. 9~10. However,

10

j 15 this same embodiment may also be unlocked by moving

f interfering portion 44 of the safety latch into engagement

f with a second stepped notch 42 (not shown in Figs. 11-12) at

f . a second side of valve actuator 14 as depicted in Figs. 11-
20 12. Accordingly, the lighter of the present invention may"

be used by right-handed as well as left-handed intended
users with the same relative ease. Additionally, it is
possible that not all right-handed or left-handed users feel
most comfortable moving the finger actuated portion of the
l.... safety latch in the same direction.. Advantageously, the

25 lighter of the present invention enables every user, whether
-right-handed or left-handed, to actuate the lighter by
urging the finger actuated portion in different directions.

Referring to Fig. 13, there # depicted a partial
cross-sectional view of the lighter of the present invention
in an unlocked and undepressed, 1i. e., not actuated,
configuration. As can be seen frof Fig. 13 in conjunction
with Fig. 4, interfering portion 44 has been moved so as to
engage notch 40 of valve actuator 14. Advantégﬁgésly, |

g1,
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posSI ™ d which may easily be incorporated into the assenbly of
conventg®nal |ighters. Al t hough current efforts as described herein may
sonetirfes be referred to as "child-proof lighters”. "child-resistant

| i ght efs™ or ;,Izmﬂ”ke, it should be nade z?ar that such develRO¥'RIS90/07632
actual Jy dNF%cted to- ward mnim zing rea fl ame- production on a flane

pr o-

forces provided by pivoting extensions 50 and 52 which urge
| portion 44 into notch 40 facilitate retention of the lighter
' and, in particular, safety latch 16, in an unlocked and
I undepressed position as depicted in Fig. 13. Alternatively,
. the lighter may be configured so as to be unlocked and
undepressed by positioning finger actuated portion 54 so as
to place interfering portion 44 into engagement with notch
42 (Fig. 4). 1In other words, the lighter may be readied for
] actuation and flame production by either moving finger

f actuated portion 54 in a first lateral direction and then

' | upwards so as to place interfering portion 44 into

-y engagement with notch 40 on one side of valve actuator 14

’ or, alternatively, by moving finger actuated portion 54 in a
second lateral direction, opposite the first lateral
direction, and then upwards so as to place interfering
portion 44 into engagement with notch 42 on an opposite side
of valve actliator 14.

15

Referring now to Fig. 14, there is depicted a
cross-section of the lighter of the present invention in a
depressed and actuated configuration. As will be
appreciated, movement of finger actuated portion 54 of
_ safety latch 16 and, in pérticular, interfering portion 44
- , into engagement with either one of notches 40, 42 will
permit unimpeded depression of the valve actuator as
depicted in Fig. 14.

20

25

More specifically, such movement of safety latch

, 16 followed by depression of valve actg;tor'14 will cause
- compression of spring 30 and urging of fuel nozzle 20 upward

and partially out of valve housing 28 and body portion 12.
Such lifting of fuel nozzle 20 upustd will permit fuel to
flow from chamber 15 through the Galve (not shown) and out
of nozzle 20 whereupon it will have been igﬁitedéby;sparks
produced by flint 22 and toothed surface 19 o%ﬁﬁ%ark-

af,

35
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duci ter by persons nornally considered i ncapa- ble of appreciating
the pofential danger of a |lighter flane. Consistent with such efforts
is thef recognid/yepest hat to develop a "child-proof” lighter perpEfusspri7Es
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whi chlis "chil d- resistant”, but how "chil &8esi sty
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producing wheel 18. Hollow fuel nozzle 20 is held within
bore 38 (Fig. 4) in valve actuator 14 by flanges 21, 23
having sufficient diameter to assure proper movement of the
nozzle within valve housing 28.

Figs. 15-20 depict the sequencé of operations
required for the unlocking and locking of the lighter by
positioning interfering portion 44 on one side of valve
actuator 14. In particular, Fig. 15 depicts safety latch 16
and valve actuator 14 in the default or locked position. 1In
this position, depression of valve actuator 14 by finger
pressure on surface 34 is prevented by the contact between
lower surface 48 of valve actuator 14 and upper surface 46
(Fig. 4) of interfering portion 44 of the safety latch. As
depicted in Fig. 15, interfering portion 44 is positioned
directly beneath lower surface 48 of valve actuator 14 and
safety'latch’ls is prevented from any further downward
movement since a lower surface of interfering portion 44
abuts a wall of body 12 defining notch 25.

Fig. 16 depicts safety latch 16 in a partially
unlocked position and valve actuator 14 in an undepressed
position. Finger actuated portion 54 and 1nterfer1ng
portion 44 of safety latch 16 have been moved in a dzrectlon
indicated by the arrow, providing a void 70 into which a

portion 72 of valve actuator 14 may be subsequently

inserted. As depicted, portion 44 of safety latch 16 is
under compressive loading. Absent any holding pressure on
finger actuated portion 54 in the position depicted in

Fig. 16, interfering portion 44 and fifiger actuated portion

54 will return to their at-rest positiori as depicted in

Fig. 15. ]
#
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er will be will depend upon related factors and circunstances.

_ e, it is known that lighters are specifically designed to produce
a flamf= Accordin Ix, if the lighter were to conme into the possession of a
personfinca 19!"8’9 appreci ating the potenbgl danger of the f|RFEUS90/07632
potent] al l y "dangerous situation will preva This situation would be

I ndependent of the operating condi-

Fig. 17 depicts safety latch 16 and valve actuator
14 in an unlocked configuration ready for depression of
valve actuator 14. Interfering portion 44 of safety latch
16 has been moved upwards in a direction indicated by the
arrow towards stepped, or guide, notch 40 (Fig. 4) of valve

3 actuator 14. Advantageously, due to the compressive loading
which safety latch 1& is under when portion 44 engages notch
‘40, removal of holding pressure from finger actuated portion
54 once interfering portion 44 has been engaged with or

10 inserted towards notch 40 will not result in interfering

portion 44 or finger actuated portion 54 slipping toward
g void 70 but will maintain the lighter in the configuration
a depicted in Fig. 18, until valve actuator 14 is depressed.

Application of finger pressure to finger

5 18 depressable surface 34 of valve actuator 14 as depicted in
f Fig. 18 willyield the configuratioh depicted in Fig. 19 in
f which valve actuator 14 has been depressed thereby

_ permitting fuél to flow through the valve and the fuel
g 20 nozzle (not shown). 1In particular, as valve actuator 14 is

depressed, notch 40 of the valve actuator facilitates the
urging of safety latch 16 downward toward its locked
position. Provided that spark-producing wheel 18 (Fig. 7)
’~ was actuated in . combination with valve actuator 14 being
depressed, the fuel flowing through the fuel nozzle will be
. ignited. Such fuel will continue to flow and burn as long
as sufficient pressure is maintained on valve actuator 14.
j E Once pressure is removed from valve actuator 14,
- the valve actuator will move upward due to the bxasxng force

30 provided by spring 30 as indicated in Fig. 20, and the flame
will be extinguished. Advantagegg;ly, as valve actuator 14
moves upward, safety latch 16 remains in the down position
since frlctlonal forces between interferlng port;on 44 and

35 actuator 14 are less than the forces requlrejé 1ift the
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of the lighter and would prevail even if the lighter is in perfect
jng order. Further, in many instances lighters contain clear witten
Ngs woOI710098 | y dis- played on their surface and, w t hopCTPUS#707632
vision. a young child who gains pog;eﬁsion of the lighter can

safety latch and overcome, inter alia, such forces as those
required to deflect extensions 50, 52. Once valve actuator
14 moves upward a sufficient amount, interfering portion 44
moves in the direction indicated by the arrow in Fig. 20
towards its at-rest position.

Figs. 21~-26 depict the seguence of operations
required for the locking and unlocking of the lighter by
positioning interfering portion 44 on a second side of valve
actuator 14. This second side is opposite the first side of
actuator 14 against which interfering portion 44 was urged
during the sequence depicted in Figs. 15-20. The sequence
of operations depicted in Figs. 21-26 are identical to those
of Figs. 15-20, except that finger actuated portion 54 of
safety latch 16 is moved in a lateral direction opposite
from that depicted in Figs. 15-20. Accordingly, interfering
portion 44 engages notch 42 to place the lighter depicted in
Figs. 21-26 in an unlocked configuration.

10

15

While it is apparent that the invention herein
disclosed is well calculated to fulfill the objects above
stated, it will be appreciated that numerous modifications
and embodiments may be devised by those skilled in the art,
and it is intended that the appended claims cover all such
- modifications and embodiments as fall within the true spirit
% and scope of the present invention. |

20

More specifically, the locking mechanism and
lighter disclosed and claimed herein are not limited to use
in disposable lighters. Additionally, & flame height
adjusting mechanism may be provided to selectively adjust
the height of the flame. Moreover, the present invention is
in no way limited to a locking mecﬁfgism in which a safety
latch is moved first in a lateral direction then in an

upwards directlon ninety degrees from the 1atera1‘alrect10n
%\:
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in order to provide a void into which a val:il::;u:;o§OCKing
be depressed. For gxample, any of a wide : e i
mechanisms or actions may be employed, Suc Zechaniens
having right-left, front-rear, over and down, '

etc. type actionms.
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What is claimed is:

1. A flame producing lighter which comprises:

a housing defining reservoir -for containing a
combustible gaseous medium under pressure:; |

valve means arranged for.selective actuation
between a normally closed position which prevents exit of
said gaseous medium from said reservoir, and an open
position which permits exit of gaseous medium from said
reservoir through said valve means; |

means for selectively producing sparks at a
location prbximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; .
means normally positioned for preventing
actuation of said valve means to the open position, said
valve actuation prevention means being movable out of said
p051t10n only by application of an external force; and

means for receiving said valve actuation
prevention means to facilitate actuation of said valve means

- and ignition of said gaseous medium, said receiving means

including a plurality of non-interfering positions whereby
actuation of said valve means to the open position is
permitted thereby selectively permitting exit of said

" combustible gaseous medium from said valve means and

ignition of said gaseous medium by sparks produced by sald

spark-produc1ng means; and

means for selectively mdving said valve
actuation prevention means to one of said plurality of non-
interfering positions. ' '
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2. The flame producing lighter according to
claim 1 wherein said valve means is actuated to the open
position by actuator means and said means for preventing
actuation of said valve means to the open position comprises
means for preventing pivotal movement of said actuator means
by interference with the movemeht thereof, said valve
actuation interference means being selectively movable to
'any one of said plurality of positions of said receiving
means so as to be out of interference with said valve

10 actuator means.

claim 2 wherein said valve actuation interference means is
normally retained in a valve actuation interference
position, the movement thereof to any one of said plurality
of positions out of interference with said valve actuator
means being tesiliently provided.

+ 3. The flame producing lighter according to

15

4. The flame producing lighter according to
claim 3 wherein the resilient movement of said valve
actuation interference means causes said valve actuation
interference means to return to its position beneath said
valve actuator once the valve actuator is released, thus
preventing the valve means from opening.

20

2 5. The flame producing lighter according to

“.claim 4 wherein said receiving means comprises a plurality
of guide notches, each located in the respective side of
said valve actuator, and said valve actuation interference

. means is a safety latch movable later#lly towards either one

- 30 of two opposite sides of said valve actuator and upwards
towards one of said guide notches until said valve actuator
is depressed, whereby said gaseougrmedlum exits and the
safety latch moves back under the valve actuator when the
valve actuator is released.
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6. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises flint material and a rotatable spark-producing
wheel having a toothed surface positioned and arranged to
selectively frictionally contact said flint material.

7. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises electric spark-producing means.

8. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises piezoelectric spark—produclng means.

9. A fuel cutoff safety mechanism for use in

combination with a lighter comprising: |

means for normally preventing actuation of a
fuel supply: _
' a depressable valve actuator which, upon
depression, enables fuel to flow out from said fuel supply:

a safety latch normally positioned so as to
interfere with depression of said valve actuator and which
normally prevents depression of said depfessable valve

-actuator; and

means for receiving said safety latch in one
of a plurality of non-interfering positions thereby
permittlng depression of said valve actuator,

- wherein application of a biasing force to
said safety latch moves said safety latch out of said
interfering position and into one of sdia plurality of non-
interfering positions so that selective actuation of said
fuel supply and a corresponding p;gguctlon of sparks by
spark-producing means ignites fuel 'from said ‘fuel supply.

5
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16. The fuel cutoff saféty mechanism according to
claim 9 wherein said plurality of positions is two.

11. The fuel cutoff safety mechanism according to
claim 10 wherein a portion of said safety latch is normally
positioned between said valve actuator and a main body
housing of said lighter, thereby preventing depression of
said valve actuator.

12. The fuel cutoff safety mechanism according to
claim 11 wherein lateral movement of said safety latch in
either of two opposite directions provides a void between
said valve actuator and said main body housing, said void
being sufficient in size to enable said valve actuator to be
depressed at least partially into said void.

137 ‘The fuel cutoff safety mechanism according to
claim 12 wherein upwards movement at either side of said
valve actuator, subseguent to said lateral movement, of said
safety latch towards a hon-interfering position of said
latch receiving means located at least partially adjacent to
either side of said valve actuator, said safety latch being
resiliently maintained in said non-interfering position by
pressure exerted by said safety latch on said valve '
actuator, enables said lighter to be placed in an unlocked
configuration in which said valve actuator is capable of

""being depressed, thereby permitting fuel to flow.

14. A flame developing lighter comprising:
a housing: ¥
fuel supply means for supplying fuel to be

ignited:; &
ignition means for 'igniting fuel:
valve means for selectively permitting flow
of said fuel; ,gfﬁ
T
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means for maintaining said lighter in a
normally locked configuration in which fuel is prevented
from flowing through said valve means; and

means for selectively unlocking said lighter
from said normally locked configuration, said selectively
unlocking means being positionable into a plurality of
unlocked positions, and said selectively unlocking means
being symmetrical and operable by a user’s same finger as
used to actuate the lighter without requiring repositioning
of the lighter in the user’s hand.

15. The flame developing lighter of claim 14
wherein said meané for selectively unlocking said lighter
comprises a valve actuator which normally prevents escape of
fuel from said fuel supply when in a first position and is
depressable to a second position which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means, said maintaining means

" including a safety latch which normally prevents depression

of said depressable valve actuator, wherein selective
application of a biasing force by the operator to said
safety latch permits depression of said valve actuator.

16. The flame developing lighter according to
claim 15 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,
thereby preventing depression of said valve actuator.

17. The flame developing lighter according to
claim 16 wherein lateral movement ingfeither direction of
said safety latch provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuaﬁf% to be depressed at least
partially into said void upon application'of said biasing

force. T F

#
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18. The flame developing lighter according to
claim 17 wherein upwards movement at either of two sides of
said valve actuator, subsequent to said lateral movement, of
said safety latch towards an unlocked position of said
maintaining means located at least partially adjacent to
said valve actuator, said safety latch being resiliently
maintained in said unlocked position by pressure exerted by
said safety latch on said valve actuator, enables said
lighter to be maintained in an unlocked configuration in
which said valve actuator is capable of being depressed,
thereby permitting fuel to flow.

19. The flame developing lighter according to
claim 18 wherein said ignition means comﬁrises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

20. The flame'developing lighter according to
claim 18 vwherein said ignition means comprises electric
spark-producing means.

21. The flame developing lighter according to
claim 18 wherein said ignition means comprises pzezoelectrlc
spark-producing means.

22. An improﬁed flame producing lighter of the

"type having a housing, a fuel supply, valve means for

selectively supplying fuel from said fuel supply to a fuel
nozzle and spark-producing means for producing sparks,
wherein the improvement comprises meand for selectively
permitting actuation of said valve means thereby selectively
permitting exit of fuel from said fuel supply through said
valve means and ignition of said q:él by sparks produced by
said spark-producing means, said means for selectively
permitting actuation including pivotally'mount;gégctuator

-

Th1s Sheet Has Been Replaced

|l




‘it

actuation | ey I ring rep05|t|on|ng
|ii|||| Il nilln

WO 91/1009

10

15

20

25

PCT/US90/07632
38

‘means having an unlocked position and a locked position and

a safety latch movable laterally to either side of said
actuator means and then movable upwards towards either one
of two guide notches in said actuator means, said safety
latch preventing pivotal movement of said actuator means
from said locked position to said unlocked position by
interference with the movement thereof, wherein depression

~of said actuator means in said unlocked position provides

fuel flow.

23. A flame developing lighter comprising:

a housing;

fuel supply means for supplying fuel to be
ignited;

ignition means for igniting fuel:;

valve means for selectively permitting flow
of said fuel; and :
control means for preventing the combination
of production of fuel flow and spark generation so as to

-prevent production of a flame and for permitting

substantially simultaneous production of fuel flow and spark
generation to produce a flame, said control means being
bidirectionally actuatable.

24. The flame developing lighter of claim 23
wherein said control means comprises:

a valve actuator which normally prevents
escape of said fuel from said fuel supply when in a first
position and is depreSsable to a second position which
permits actuation of said fuel supply imeans thereby
permitting fuel to flow out from said fuel supply means: and

a safety latch which normally prevents
depression of said depressable va¥%e actuator,

wherein selective applicatlon of a biasing
force by the operator to said safety latch permg;s
depression of said valve actuator.

=
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25. The flame developing lighter according to
claim 24 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,

" thereby normally preventing depression of said valve

actuator.

26. The flame developing lighter according to
claim 25 wherein lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said void.

27. The flame developing lighter according to
claim 26 wherein upwards movement along either side of said
valve actuator, subseguent to said lateral movement, of Said
safety latch towards a position at least partially adjacert
to said valve actuator, said position being resiliéntly
maintained by pressure exerted by said safety latch on said

. valve actuator, provides said lighter in one of a plurality

of unlocked configurations in which said valve_actuator is
capable of being depressed, thereby permitting fuel to flow.

28. The flame developing lighter according to
claim 27 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and

- wherein sparks are produced by rotation of said wheel.

29. The flame develdping lighter according to
claim 27 wherein said ignition means cgmprises electric
spark-producing means.

30. The flame developiﬁé“lighter according to
claim 27 wherein said ignition means comprzses plezoelectrlc

- spark-producing means. F
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closed in #%im 1, Prebgrably, the safety |atch
conprifses a novabl e ' flngé¢ ctuated portion adapted to be
noved{so as to pl ace.the lighter in an unl ocked

configuration, an inter- ., flame producing lighter resistant to

unauthorized use and normally maintained in a locked
conf1gurat1on comprising:

a housing;

fuel supply means for supplying fuel to be

5 ignited; _ _
ignition means for igniting fuel:
valve means for controlling the flow of said
fuel;
10 a valve actuator which normally prevents

| escape of said fuel when in a first position and is

I _ depressable to a second position which permits actuation of
T said fuel supply means thereby permitting fuel to flow out
from said fuel supply means;

a safety latch having an interfering portion

15 which is normally positioned between said valve actuator and
saia housing: said interfering portion normally preventing
depression of said depressable valve actuator and normally

; maxntaxn;ng said lighter in said locked conflguratzon.

20 latch receiving means located at least

partially adjacent to said valve actuator and on each side
thereof, '
wherein lateral movement of said safety latch
_ in either direction provides a void between said valve
_ actuator and said housing, said void being sufficient in
25 size to enable said valve actuator to be depressed at least
- partially into said void, and further wherein upwards
movement of said safety latch along'either side of said
vadlve actuator, subsequent to said lateral movement, into
said latch receiving means enables said latch to be
resiiiently maintained in said latch receiving means by
pressure exerted by said valve actuator on said safety'

tdily,
8

latch, so as to prbvide said ligﬁgér in said unlocked
configuration in which said valve actuator is capable of

- being depressed, thereby permitting fuel thf%;?L

#
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latch in proximty with the valve actuator, and a - pair -of
extehsion legs for facilitating deflectionlhﬂd st a-

bilifzation of the safety latch within the |lighter.

32. The flame producing lighter according to
claim 31 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

33. The flame producing lighter according to
claim 31 wvherein said ignition means comprises electric
spark-producing means. -

34. The flame producing lighter according to

10 claim 31 wherein said ignition means comprises piezoelectric

- spark-producing means.

35. A flame producing lighter which comprises:
a housing defining reservoir for containing a
combustible gaseous medium under pressure;
® wvalve means arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous medium from said reservoir, and an open
position which permits exit bf'gaseous medium from said
reservoir through said valve means:;
means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said

15

20

- valve means thereby selectively causing ignition of said

gaseous medium;
means normally positioned for preventing
actuation of said valve means to the open position, said
valve actuation prevention means being movable out of said
. actuation prevention position only bx?application of an
- external user applied force, said valve actuation prevention
30 means being retained in said valve actuation prevention
position at least until said forg;-is applied thereto; and
means for selectively moving said valve
actuation prevention means to one of a plurallty of non-

35 interfering positions whereby actuation of %%éﬂ valve means

ThlS Sheet Has Been Replaced




for

sel ecti

i rks prefer- abl y
=ses rlint mat er}[ﬁ I!ﬁmgﬂ ﬁﬂgﬂgi@e spar k- pr o- .
ducihg wheel k390098 & L« osi tioned and PCT/US90/07632
t

arranged tdWQeIectiver frictionally contagt the flint ma- erial
Al ternatively, the neans for selectively p&éﬁucing spar ks
may conprise electric spark-produci ng neans and nore

specifically, piezoelectric spark-producing

10

15

20

to the open position is permitted thereby selectively
permitting exit of said combustible gaseous medium from said
valve means and ignition of said gaseous medium by sparks
produced by said spark producing means.

36. The flame producing lighter of claim 35
wherein said valve actuation prevention means is normally
positioned between said valve actuator and a wall of said
housing so as to normally prevent depression of said valve
actuator.

37. A flame producing lighter which comprises:
a housing defining reservoir for containing a
combustible gaseous medium under pressure:;

_ valve means arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous"medium from said reservoir, and an open
position which permits exit of gaseous medium from said
reservoir through said valve means:; _

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and '

valve actuation prevention means movable
between a first default position whereby actuation of said
valve means to the open position is prevented, and a

" plurality of other positions whereby actuation of said valve
‘means is permitted, said valve actuation prevention means

béing'movéble from said default position to any of said
other positions only by application o an external user
applied force.

-
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p A fuel cutoff safety mechanismis discl osed
- 0098 i n conbination with a lighter conprising neans
- o1 venting actuajisn of a fuel supplJCk /B 3%al
stances and ne for selectively permtting
of the fuel supply, wherein such selective
the fuel supply and a correspondi ng
38. The flame producing lighter of claim 37

wherein said valve actuation prevention means is normally
positioned between said valve actuator and a wall of said
housing so as to normally prevent depression of said valve

proflucti on of

actuator.
5 .
/ ' 39. A flame producing lighter which comprises:
f a housing defining reservoir for containing a
' combustible gaseous medium under pressure;
10 ' valve means for controlling flow of said

gaseous medium; .
means'pivotally mounted for selective
’F" actuation of said valve means between a normally closed
position which prevents exit of said gaseous medium from
said reservoir, and an open position which permits exit of"
gaseous medium from said reservoir through said valve means;
- means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and .
means positioned between said valve actuation
means and at least a portion of said housing and configured,
dimensioned and adapted to interfere with depression of said
valve actuation means for preventing actuation of said valve
- means to the open position, said valve actuation prevention
25 means including and beihg movable to one of a plurality of
positions out of interference with said valve actuation
means only by application of an external user applied force
and returnable automatically to said valve actuation
~ prevention position after said valve means is moved to the
7 open position and said valve actuation means released.
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spar k- produci ng nmeans ignites fuel fromthe
f U pIy The actuation permtting neans includes a
- depr éSsabl e 9i/M0098Cct uat or whi ch, upon depression, en- PCT/US90/07632
abl es fuel W flom10ut fromthe fuel supggy and a.safety
| atch normal |y positioned so as to interf Aé wi th depres-
sion of the valve actuator and which normally prevents
depresslon of the depressgp$? wﬁhgeffgégaéggdugiﬁg lighter of claim 39
wherein said interference means is a safety latch
comprising:

a movable finger actuated portion adapted to

be moved so as to place said lighter in an unlocked

5 configuration; .

' an interfering portion connected to said
finger actuated portion for interfering with depression of
said actuation means:;

10 a central portion having an opening therein

adapted for placement around a spring and serving to retain
. said safety latch in proximity with said actuation means;
.....' and

. a pair of extension legs for facilitating
deflection and stabilization of said safety latch within

15 said lighter.

41. The flaﬁe producing lighter of claim 39
wherein said plurality of positions is two, one on each side
of said valve actuation-means and at least partially defined

20

by a notch in each side of said valve actuation means.

5 42. A flame producing lighter which comprises:
; _ - : a housing defining reservoir for containing a
b combustible gaseous medium under pressure;
valve means for controlling flow of said
" gaseous medium;

' means pivotally mounted for selective
actuation of said valve means between a normally closed
position which prevents exit of said giseous medium from
said reservoir, and an open position which permits exit of
gaseous medium from said reservoir thrcugh said valve means;

BT —
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45

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium;

means for receiving said valve actuation
means so as to facilitate fuel flow through the valve means
and igniéion thereof, said receiving means including a
plurality of positions which do not interfere with said
valve actuation means; and

_ means pbsitioned beneath at least a portion
of said valve actuation means so as to interfere with the
pivotal movement of said valve actuation means for
preventing actuation of said valve means to the open
position, said valve actuation prevention means being
movable .out of interference with said valve actuation means

to one of said plurality of non-interfering positions only

by applicatién of an external user applied force, said valve
actuation prevention means being retained in said valve
actuation prevention position until said force has been
applied to said valve actuation prevention means so as to
move said valve actuation prevention means to one of said
plurality of non-interfering positions.

43. The flame producing lighter of claim 42
wherein said interference means is a safety latch
comprising:

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration; -

an interfering portiorf connected to said
finger actuated portion for interfering with depression of

said actuation means:
AN R

&
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plicati'on of a biasing force to the safety |atch
safety latch out of the interference position

|

46

a central portion having an opening therein
adapted for placement around a spring and serving to retain

-said safety latch in proximity with said actuation means;
~and

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter. '

44. A flame developing lighter comprising:
a housihg:
fuel supply means for supplying fuel to be
ignited; '
' ignition means for igniting said fuel;
valve means for selectively permitting flow
of said fuel proximate the ignition provided by said
ignition means; |
a valve actuator which normally prevents

escape of said fuel from said fuel supply means when in a
first pbsition and is depressable to a second position which
permits actuation of said fuel supply means thereby
permitting fuel to flow out from said fuel supply means; and

a safety latch which normally prevents

depression of said depressable valve actuator, at least a
portion of said safety latch being normally positioned
between said valve actuator and said housing, thereby
preventing depression of said valve actuator,

. wherein selective application of a force by
ﬁne operator to said safety latch moves said safety latch
out of said position between said valve actuator and said
housing and into one of a plurality of non-interfering
positions substantially adjacent said valve actuator in
which said latch may be releasabé;,locked to permit
depression of said valve actuator.

R R Y i o |
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prrality of non-interfering positions so that selec-
jatlon of the fuel supply and a correspondi ng
*on of sparks ignites the fuel. Preferably. there

[ 9P o1 feri ng positions. ey PETAUS90/876331
the safety latch is normally positioned 47 bet ween t he
val ve ‘actuator and a mai n body housi ng of ' the lighter

and prevents depression of the valve actua-
45. The flame developing lighter of claim 44

i wherein said safety latch comprises: _

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;

d an interfering portion connected to said
finger actuated portion for interfering with depression of
said valve actuator:

} a central portion having an opening therein
{ 10 adapted for placement around a spring and serving to retain

said safety latch in proximity with said valve actuator:;
‘..-." and _

’ a pair of extension legs_for facilitating
deflection and stabilization of said safety latch within
said lighter.. '

15
46. The flame developing lighter according to
claim 45 wherein lateral movement of said safety latch in
either of two directiops provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partialiy into sﬁid void.

20

_ 47. A flame producing lighter which compi:isés: _
a housing defining reservoir for containing a
% combustible gaseous medium under pressure;
. ' valve means for controlling flow of said
gaseous medium;
actuator means pivotally arranged for
<7 select;ve actuation of said valve means between a normally
closed position which prevents exit of said gaseous medium
from said reservoir, and an opeggposition which permits exit

of gaseous medium from said reservoir through said valve

means;

s LT
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at either side of the valve actuator, subse-

15

20

means for preventing pivotal movement of said
actuator means by interference with the movement thereof,
said valve actuation interference means including and being
selectively movable to one of two positions out of
interference with said valve actuator means, said valve
actuation interference means being normally retained in a
valve actuation interference position, the movement thereof
to either one of said positions out of interference with
said valve actuator means being resiliently provided so as

20 return said valve actuation interference means to its

position in interference with said valve actuator when said
valve actuator is released, thus preventing said valve means
from opening; and

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous meditm.

_ 48. The flame producing lighter of claim 47
wherein said valve actuation. interference means is a safety
latch comprising: '

. a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration:; _

an interfering portion connected to said
finger actuated portion for interfering with depression of
said actuator means:;
- a central portion having an opening therein
aéﬁpted for placement around a spring and serving to retain
said safety latch in proximity with said actuator means:
and

.

a pair of extension legs for facilitating
deflection and stabilization of #&id safety latch within

said lighter.
IIIIlIII N RN |I||
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nterfering position of the |atch receiving
Pited at |east partially adjacent to either side

of th r've actuator, the safety latch being resiliently

mai nt Jo ,Ijougson interfering position by pressure PCT/US90/07632
exerteqrb e safety latch on the valve actuator, ena-

bl es tlhe Ilghter to be placed in an unlockqﬂgbonflguration

in whi€h the valve actuator is capable of being de-

49. A fuel cut-off safety mechanism for use in
| combination with a lighter which comprises:
i means for normally preventing actuation of a
; fuel supply: '
means for selectively permitting actuation of
said fuel supply including a depressible valve actuator
which upon depression actuates said fuel supply thereby
permitting fuel to flow out from said fuel supply:; and
a safety latch which normally prevents
depression of said depressible valve actuator, said safety
j latch being normally positioned between said valve actuator
~ and a main body housing of said lighter so as to prevent
{ depression of said valve actuator, said safety latch being
: arranged such that lateral movement of said safety latch in
/ either direction provides a void between said valve actuator

10

15 and said main body housing, the void being sufficient in
size to enable said valve actuator to be depressed at least
partxally thereinto; and

a notch on each side of said valve actuator

20 for receiving said safety latch, wherein upward movement of

said safety latch on either side of said valve actuator,

i subsequent to said lateral movement, into one of said

f notches causes said safety latch to be resiliently

h maintained therein by force exerted by saiad safety latch on
said valve actuator, thereby placing said lighter in an

5 unlocked configuration wherein said valve actuator is
capable of being depressed theteby permitting fuel to flow,
said safety latch including:

- ) a movable finger gctuated portion
7 30 adapted to be moved so as to place said lighter in an |

unlocked configuration:

an lnterferlaf portion connected to said
finger actuated portion for interfering with depression of
said actuation means:;

. ; |
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Preby pernitting fuel to flow.
y, if the lighter is left unattended a
IS’ O such person will encounter difficulty - PCT/US90/07632
g ‘ﬁ?ly gaseous material to produga flame due
to the | gcking action of the safety latch and the effort :
requi redgto nove it laterally and upwards towards the
unl ockedf posi tion. Thus, in the event a leentrgllt portiath having an opening
therein adapted for placement around a spring and serving to
retain said safety latch in proximity with said actuation

means; and

a pair of extension legs for

5 -facilitating deflection and stabilization of said safety
latch within said lighter.
;
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I
vertently cones into the possession of a young child,
the child may be able to turn the spark-producrng wheel
but Wi | o 8i/16¢98t . only be able to produce sparks fromthe

spar k- produci ng wheel by rotating it agBihst the flint. PCT/US90/67632
Gaseous material wll not be released due to.the action
of the safety latch which directly val ve ac-

: AMERDED 3 _
tuator from being depe@ie®y il FhERYdRLERUFEL RGBS 1991 (17.06.91);
original claims 1, 9, 14, 23, 35-39, 42, 44 and 47 amended;

remaining claims unchanged (19 pages)]
W

1. A flame producing lighter which comprises:
a housing defining reserveoir for containing a
combustlble gaseous medium under pressure;
valve means arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous medium from sald reservoir, and an open
’ 10 position which permits exit of gaseous medium from said

reservoir through said valve means:;

means for selectiveiy producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said

15 gaseous medium;
means normally positioned for preventing
_actuation of said valve means to the open position, said
valve éctuation prevention means being movable out of said

' position only by application of an external force;
20

means for receiving said valve actuation
prevention means to facilitate actuation of said valve means
and ignition of said gaseous medium, said receiving means
including a plurality of non-interfering positions whereby
25 actuation of said valve means to the open position is

permitted thereby selectively permitting exit of said
combustible gaseous medium from said valve means and
ignition of said gaseous medium by sparks nroduced by said
spark-produczng means; and '

' means for selectively moving said valve
actuation prevention means tc any one qﬂ'sald plurality of
non-interfering positions, said moving ‘means belng movable
laterally towards either one of two opposite sides o%;sald
housing and subsequently being movable upwards towa¥ds one

of said non-interfering positions of said receiving means.
A
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these factors tend to render-the lighter difficult

2. The flame producing lighter according to
claim 1 wherein said valve means is actuated to the open
position by actuator means and said means for preventing
actuation of said valve means to the open position comprises
means for preventing pivotal movement of said actuator means
by interference with the movement thereof, said valve
actuation interference means being selectively movable to
any one of said plurality of positions of said receiving

. means so as to be out of interference with said valve

actuator means.

3. The flame producing lighter according to
claim 2 wherein said valve actuation interference means is
normally retained in a valve actuation interference
position, the movement thereof to any one of said plurality
of positions out of interference with said valve actuator
means being resiliently provided.

4. The flame producing lighter according to
claim 3 wherein the resilient movement of said valve
actuation interference means causes said valve actuation
interference means to return to its position beneath said
valve actuator once the valve actuator is released, thus
preventihg the valve means from opening.

5. The flame producing lighter according to
claim 4 wherein said receiving means comprises a plurality
of guide notches, each located in the respective side of
said valve actuator, and said valve actu%;ion interference
means is a safety latch movable laterally towards either one
of two opposite sides of said valve actuator and upwards
towards one of said guide notches uggil said valve actuator
is depressed, whereby said gaseous medium exits and the
safety latch moves back under the valve actuator when the
valve actuator is released.

i
aiE
&
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6. The flame producing lighter according to
claim 5 wherein said means for selective;y producing sparks
comprises flint material and a rotatable spark-producing

wheel having a toothed surface positioned and arranged to

selectively frictionally contact said flint material.

7. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises electric spark-producing means.

8. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises piezoelectric spark-producing means.

9. A fuel cutoff safety mechanism for use in
combination with a lighter comprising: |
means for hormally preventing actuation of a
fuel supply:
_ a depressable valve actuator which, upon
depression, enables fuel to flow out from said fuel supply:
a safety latch normally positioned so as to
interfere with depression of said valve actuator and which
normally prevents depression of said depressable valve
actuator; and
‘means for receiving said safety latch in any

. one of a plurality of non-interfering positions thereby

permiﬁting depression of said valve actuator,
wherein application of a biasing force to

said safety latch moves said safety latch’latgrally towards
either one of two opposite sides of said valve actuator and
subsequently upwards out of said 1nterfer1ng position and -
into one of said plurality of non-lnésrferlng positions so
that selective actuation of said fuel supply and a
corresponding production of sparks by spark-produc g means
ignites fuel from said fuel supply. _ j?'
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10. ‘The fuel cutoff safety mechanism according to
claim 9 vherein said plurality of positions is two.

11. The fuel'cutoff safety mechanism according to
claim 10 wherein a portion of said safety latch is normally
positioned between said valve actuator and a main body
housing of said lighter, thereby preventing_depression of
said valve actuator.

12. The fuel cutoff safety mechanism according to
claim 11 wherein lateral movement of said safety latch in
either of two opposite directions provides a void between
said valve actuator and said main body housing, said void
being sufficient in size to enable said valve actuator to be
depressed at least partially into said void.

13. The fuel cutoff safety mechanism according to
claim 12 wherein upwards movement at either side of said

~valve actuator, subsequent to said lateral movement, of said

20

‘25

30

safety latch towards a non-interfering position of said
latch receiving means located at least partially adjacent to
either side of said valve actuator, said safety latch being
resiliently maintained in said non~-interfering position by
pressure exerted by said safety latch on said valve
actuator, enables said lighter to be placed in an unlocked
configuration in which said valve actuator is capable of
being depressed, thereby permitting fuel to flow.

14. A flame developing lighter comprising:
a housing: | |
fuel supply means for supplying fuel to be
ignited:' _ #F
ignition means for ﬁgniting fuel;
valve means for selectively pérmi:;ing flow
of said fuel; ' i??r

. This Sheet Has Been Replaced i




,fhereby preventing the production of a flane.
Bu yqubgre exists a pIurallty of !ockeq or
%g configurations of the |i p—which PCT/US90/07632

=% er nmay be actuated. Accordingly hter is
adapt edf for use by right-handed as wel | a m !H ﬂiﬂ"ﬂum,’m
users With the sane rel ative ease. Furthe
er may operate the safety mechanismw th the sane f1n-

means for maintaining said lighter in a
normally locked configuration in which fuel is prevented
from flowing through said valve means:; and .

means for selectively unlocking said lighter’
from said normally locked configuration, said selectively
unlocking means being movable laterally towards either one
of two opposite sides of said housing and subseguently being
movable upwards towards a top of said lighter into one of a
plurality of unlocked positions, and said selectively

110 unlocking means being symmetrical, and operable by a user’s

‘ same finger as used to actuate the lighter without requirirg
w? repositioning of the lighter in the user’s hand.
. 15. The flame developing lighter of claim 14
" wherein said means for selectively unlocking said lighter

comprises a valve actuator which normally prevents escape of
fuel from said fuel supply when in a first position and is
depressable to a second position which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means, said maintaining means
including a safety latch which normally prevents depression
of said depressable valve actuator, wherein selective
application of a biasing force by the operator to said
- safety latch permits depression of said valve actuator.

20

25 '
16. The flame developing lighter according to

cla{m 15 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,
thereby preventing depression of said vafve actuator.

17. The flame developing lighter according to
claim 16 wherein lateral movement 1ﬁ§%1ther direction of
said safety latch provides a void between said valve
actuator and said housing, said void being suffzcifht in
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size to enable said valve actuator to be depressed at least
partially into said void upon application of said biasing

- force.

18. The flame developing lighter according to
claim 17 wherein upwards movement at either of two sides of

'said valve actuator, subseguent to said lateral movement, of

said safety latch towards an unlqcked position of said
maintaining means located at least partially adjacent to
said valve actuator, said safety latch being resiliently

. maintained in said unlocked position by pressure exerted by

said safety latch on said valve actuator, enables said
lighter to be maintained in an unlocked configuration in
which said valve actuator is capable of being depressed,
thereby permitting fuel to flow.

19. The flame developing lighter according to
claim 18 wherein said ignition means comprises a spark-
‘producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

20. The flame developing lighter according to
claim 18 wherein said ignition means_comprises electric
spark~producing means.

21. The flame developing lighter according to
claim 18 wherein said ignition means comprises piezoelectric
spafk—producing means.

_ 2

22. An improved flame producing lighter of the
type having a housing, a fuel supply, valve means for
selectively supplying fuel from saidﬁfuel supply to a fuel
nozzle and spark-produclng means for producing sparks
whereln the improvement comprises means for select'wely
permztting actuation of said valve means therebyéielectlvely
permitting exit of fuel from said fuel supply through said

e T T v o
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ght - invention in a

valve means and ignition of said fuel by sparks produced by
said spark-producing means, said means for selectively
permitting actuation including pivotally mounted actuator
means having an unlocked position and a locked position and
a safety latch movable laterally to either side of said
actuator means and then movable upwards towards either one
of two guide notches in said actuator means, said safety

., latch preventing pivotal movement of said actuator means
from said locked position to said unlocked position by

interference with the movement thereof, wherein depression
of said actuator means in said unlocked position provides
fuel flow.

23. A flame developing lighter comprising:
' a housing:
fuel supply means for supplying fuel to be
ignited:
' ignition means for igniting fuel:;
valve means for selectively permitting flow
of said fuel; and
control means for preventing the combination
of production of fﬁel flow and flame generation so as to
prevent production of a flame and for permitting
substantially simultaneous production of fuel flow and spark
generation to produce a flame, said control means being
bidirectionally actuatable to any one of a plurality of
positions whereby the combination of production of fuel flow
and flame generation is permitted, at least a portion of
said control means being movable laterally towards either
one of two oppdsite sides of said housing and subsegquently
being movable upwards towards a top of said housing into one
of said positions whereby fuel £1ow Fna spark generation is
permitted. '
24. The flame developing lighter of d&gim 23
wherein said control means comprises: ——— =
is Sheet Has Been Replaced
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a valve actuator which normally prevents
escape of said fuel from said fuel supply when in a first
ppsition and is depressable to a second position which
permits actuation of said fuel supply means thereby
permitting fuel to flow out from said fuel supply means; and

, a safety latch which normally prevents
depression of said depressable valve actuator,

wherein selective application of a biasing
force by the operator to said safety latch permits

" depression of said valve actuator.

25. The flame developing lighter according to
claim 24 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,
thereby normally preventing depression of said valve
actuator.

26. The flame developing lighter according to
claim 25 wherein. lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said void. |

27. The flame developing lighter according to
claim 26 wherein upwards movement alohg either side of said
valve actuator, subseguent to said lateral movement, of said
saféty latch towards a position at least partially adjacent

- to said valve actuator, said position bejing resiliently

maintained by pressure exerted by said safety latch on said
valve actuator, provides said lighter in one of a plurality
of unlocked configurations in which;féid valve actuator is

capable of being depressed, thereby permitting fuel to flow.
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28. The flame éeveloping lighter according to
claim 27 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

' 29. The flame developing lighter according to
claim 27 wherein said ignition means comprises electric
spark-producing means.

30. The flame developing lighter according to
claim 27 wherein said ignition means comprises piezoelectric
spark-producing means.

31. A flame producing lighter resistant to
unauthorized use and normally maintained in a locked
configuration comprising: '

a housing; _

fuel supply means for supplying fuel to be
ignited:; o

ignition means for igniting fuel; _

valve means for controlling the flow of said
fuel;

a valve actuator which normally prevents
escape of said fuel when in a first position and is
depressable to a second position which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means;

. a safety latch having an znterferlng portion
whlch is normally positioned between said valve actuator and
said housing, said interfering portion ngrmally preventing
depression of said depressable valve actuator and normally
maintaining said lighter in said locked configuration;

latch receiving meanggiocated at least
partially adjacent to said valve actuator and on each side
thereof, ’

-
a7
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wherein lateral movement of said safety latch
in either direction provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said void, and further wherein upwards
movement of said safety latch along either side of said
valve actuator, subsequent to said lateral movement, into
said latch receiving means enables said latch to be
resiliently maintained in said latch receiving means by
pressure exerted by said valve actuator on said safety
latch, so as to provide said lighter in said unlocked
configuration in which said valve actuator is capable of
being depressed, thereby permitting fuel to flow.

32. The flame producing lighter according to
claim 31 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

33. The flame producing lighter according to
claim 31 wherein said ignition means comprises electric
spark-producing means.

34. The flame producing lighter according to
claim 31 wherein said ignition means compriées piezoelectric
spark-producing means.

35. A flame producing lighter which comprises:

a housing defining resegyoir for containing a
combustible gaseous medium under pressure;

valve means arranged for selective actuation
between a normally closed positiongrhich prevents exit of
said gaseous medium from said resefvoir, and an open
position which permits exit of gaseous medium from said
reservoir through said valve means:; 453
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means for selectively producing sparks at a
location proximate the gaseocus medium exit opening of said
valve means thereby selectively causing ignition of said
gasecus medium;

means normally positioned for preventing
actuation of said valve means to the open position, said
valve actuation prevention means being movable out of said
actuation prevention position only by application of an
external user applied force, said valve actuation prevention
means being retained in said valve actuation prevention
position at least until said force is applied thereto; and

means for selectively moving said valve
éctuation prevention means to any one of a plurality of
non-interfering positions whereby actuation of said valve
means to the open position is permitted thereby'selectively
permitting exit of said combustible gaseous medium from said
valve means and. ignition of said gaseous medium by sparks
produced by said spark producing means, said moving means

‘being movable laterally towards either one of two opposite

sides of said housing and subseguently being movable upwards
towards a top of said housing into one of said non-
interfering positions.

36. The flame producing lighter of claim 35
further comprisin§ a depressable valve actuator, depression
of said valve actuator causing actuation of said valve
meang, wherein said valve actuation prevention means is
normally positioned between said valve actuator and a wall
of said housing so as to normally prevenfldepressicn of said
valve actuator. '

37. A flame producing ligﬁier which comprises:
.a housing deflnzng reservoir for. contaxnzng a
combustible gaseous medium under pressure; iggf

N
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valve means arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous medium from said reservoir, and an open
position which permits exit of said gaseous medium from said
reservoir through said valve means; |
means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and
valve actuation prevention means movable
laterally towards either one of two opposite sides of said
""!’ housing and subsequently movable upwards towards a top of
' said housing from a first default position whereby actuation
of said valve means to the open position is prevented, to

one of a plurality of other positions whereby actuation of
said valve means is permitted, said valve actuation

10

15

prevention means being movable from said default position to
.any of said other positions only by application of an
external user applied force
- 20
38. The flame producing lighter of claim 37
further comprising a depressable valve actuator, depression
of said valve actuator causing actuation of said valve
- . means, wherein said valve actuation prevention means is
25 normally positioned.between said valve actuator and a wall
of said housing so as to normally prevent depression of said
va{ve actuator.

39. A flame producing'light§; which comprises:
a housing defining reservoir for containing a
‘combustible gaseous medium under pressure;
valve means for coq&golling flow of said
. gaseous medium; :

.7‘1._

30

35 ggf

Th1s Sheet Has Been Replaced




unl ocked=

fh the unl ocked position and depicting a
“K)91110098

FIG 9 is a pargpective view of a preferred
i ment of the c d resistant |ight BCTIUSH07632

safety |atch

to a first

L

10

15

20

25

30

35

configuration in which the position of the
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means pivotally mounted for selective
actuation of said valve means between a normally closed

" position which prevents exit of said gaseous medium from

said reservoir, and an open position which permits exit of
gaseous medium from said reservoir through said valve}means:

means for selectively producing sparks‘at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and

means positioned between said valve actuation
means and at least a portion of said housing and configured,
dimensioned and adapted to interfere with depression of said
valve actuation means for preventing actuation of said valve
means to the open position, said valve actuation prevention
means being movable laterally towards either of two opposite
sides of said valve actuation means and subsequently movable
upwards towards a top of said housing to one of a plurality
of positions out of interference with said valve actuation
means only by application of an external user applied force
and returnable automatically to said valve actuation
prevention position after said valve means is moved to the
open position and said valve actuation means released.

40. The flame producing lighter of claim 39
wherein said interference means is a safety latch’
comprising: |

- a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;: z

"an interfering portion connected to séid
finger actuated portion for interfering with depression of
said actuation means: ~r'

a central portion hav1ng an openlng therein
adapted for placement around a spring and servng”to retain
said safety latch in proximity with said actuaéion means;
and :

ThlS Sheet Has Been Replaced -
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41. The flame producing lighter of claim 39.
vherein said plurality of positions is two, one on each side
of said valve actuation means and at least partially defined
by a notch in each side of said valve actuation means.

42. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressure;

valve means for controlling flow of said
gaseous medium:; |

means pivotally mounted for selective
actuation of said valve means between a normally closed
position which prevents exit of said gaseous medium from
said reservoir, and an open position which permits exit of
gaseous medium from said reservoir through said valve means:;

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of saig
valve means thereby selectively causing ignifion of said
gaseous medium; ’

' means for receiving said valve actuation
means so as to facilitate fuel flow through the valve means
and ignition thereof, said receiving means having a
pPlurality of positions which do not interfere with said
valve actuation means; and

means positioned beneathyat least a portion
of said valve actuation means so as to interfere with the
pivotal movement of said valve actuation means for
preventing actuation of said valveggéans to the open
position, said .valve actuation preQention means being
movable laterally towards either of two oppoéitg‘gides of
said valve actuation means and subseguently mogﬁﬁie upwards
towards a top of said housing out of interference with said
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valve actuation means to oné of said plurality of non-
interfering positions only by application of an external
user applied force, said valve actuation prevention means
being retained in said valve actuation prevention position
until said force has been applied to said valve actuation
prevention means so as to move said valve actuation
prevention means to one of said plurality of non-interfering
positions.

43. The flame producing lighter of claim 42
wherein said interference means is a safety latch
comprising:

a movable finger actuated portion adapted to.
be moved so as to place said llghter in an unlocked
configuration:

an interfering portion connected to said
finger actuated portion for interfering with depression of
said actuation means;

a. central portion having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said actuation means:;
and |

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter.

- 44. A flame developing lighter comprising:

] a housing:;

fuel supply means for supﬁlying fuel to be

ignited:; ' '
ignition means for igniting said fuel;
valve means for seleéglvely permitting flow

of said fuel proximate the ignition provided by said

ignition means:; -
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a valve actuator which normally prevents:
escape of said fuel from said fuel supply means when in a

.first position and is depressable to a second position which

permits actuation of said fuel supply means thereby
permitting fuel to flow out from said fuel supply means; and
a safety latch which normally prevents

" depression of said depressable valve actuator, at least a

10
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30

portion of said safety latch being normally positioned
between said valve actuator and said housing, thereby
preventlng depression of said valve actuator,

wherein selective application of a force by
the operator to said safety latch moves said safety latch
laterally towards eiﬁher of two opposite sides of said valve
actuator and subseqguently upwards towards a top'of said
housing out of said position between said valve actuator and
said housing and into one of a plurality of non-interfering
positions substantially adjacent said valve actuator in
which said latch may be releasably locked to permit

depression of said valve actuator.

45. The flame developing lighter of claim 44
wherein said safety latch comprises:

a2 movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration:; '

an interfering portion connected to said
finger actuated portion for interfering with depression of
said valve actuator;

a central portion havingzan opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said valve actuator:;
and . : # :

a pair of extension?legs for facilitating
deflection and stabilization of said safety latch within

3

said lighter. 3
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46. The flame developing lighter according to
claim 45 wherein lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said void.

47. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressure:

valve means for controlling flow of said
gaseous medium;

actuator means pivotally arranged for
selective actuation of said valve means between a normally
closed position which prevents exit of said gaseous medium
from said reservoir, and an open position which permits exit
of said gaseous medium from said reservoir through said

‘wvalve means:

means for preventing pivotal movement of said
actuator means by interference with the movement thereof,

said valve actuation interference means being selectively

movable laterally towards either of two 6pposite sides of
said actuator means and subsequently movable upwards towards
a top of said housing to one of two positions out of
interference with said valve actuator means, said valve
actuation interference means being normally retained in a
valve actuation interference position, the movement thereof
to either one of said positions out of interference with ~
said valve actuator means being resilfantly provided so as
to return said valve actuation interferénce means to its
position in interference with said .valve actuator when said
valve actuator is released, thus Ppreventing said valve means

from opening; and
¥

#

—_—
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means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said

. gaseous medium.

48. The flame producing lighter of claim 47
wherein said valve actuation interference means is a safety
latch comprising:

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration; .

an interfering portion connected to said
fingér actuated .portion for interfering with depression of .
said actuator means; |

a central portion having an opening therein
adapted for placement around a spring and serving to retain

' said safety latch in proximity with said actuator means:

and

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter. h

49. A fuel cut-off safety mechanism for use in

combination with a lighter which comprises:

means for normally preventing actuation of a
fuel supply:

means for selectively permitting actuation of
said fuel supply including a depressible valve actuator
which upon depression actuates said fue) supply thereby
permitting fuel to flow out from saigd fuel supply; and

a safety latch which normally prevents
depression of said depressible valyg” actuator, said safety
latch being normally positioned between said valve actuator
and a main body housing of said lighter so as to prevent
depression of said valve actuator, said safety.éﬁch being
arranged such that lateral movement of said safety latch in

- - This Sheet Has Been Replaced ' .
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either direction provides a void between said valve actuator

- and said main body housing, the void being sufficient in

size to enable said valve actuator to be depressed at least
partially thereinto; and

a notch on each side of said valve actuator
for receiving said safety latch, wherein upward movement of
said safety latch on either side of said valve actuator,
subsequent to said lateral movement, into one of said
notches causes said safety latch to be resiliently
maintained therein by force exerted by said safety latch on
said valve actuator, thereby placing said lighter in an
unlocked configuration wherein said valve actuator is
capable of being depressed thereby permitting fuel to flow,
said safety latch including:

a movable finger actuated portion
adapted to be moved so as to place said lighter in an
unlocked configuration:; |

an interfering portion connected to said
flnger actuated portion for interfering with depression of
said actuation means:;

a central portion having an opening
therein adapted for placement around a spring and serving to
retain said safety latch in proximity with said actuation
means; and

a pair of extension legs for

‘facilitating deflection and stabilization of said safety

la;ch within said lighter.
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ation of the valve actuator; FIG 16 is a frontal view of the
Py latch in a par- tially unlocked position at a first side of the

actuator; FIG 17 is a frontal view of the safety Ia&libfsﬁ,h.kngully '
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position at a first side of the valve actuator; FIG 18 is a
- view of the safety latch in its un- |ocked position at a first side

its un- locked position at a first side of the valve
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ontal view of the safety latch of the preferred enbodi nent
d resistent lighter in its |ocked position thereby preventing

n and actuation of the valve actuator; FIG 22 is a frontal view
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pT; FIG 23 is a frontal view of the safety latch inits fully
tked position at a second side of the valve ac- tuator;
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¥4 is a frontal view of the safety latch in its un-
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(57) Abstract

- A selectively actuatable child resistant lighter device is disclosed which includes a body (12) defining reservoir (15) for. con- .
taining a combustible gaseous medium (9) such as butane, and having a valve arranged to be selectively actuated between a nor-
mally closed position and an open position which permits the exit of the gaseous medium. Such-child resistant lighter can selec-
tively produce sparks at a location proximate to the gaseous medium exit to ignite the gaseous mediifm. A safety mechanism
normally prevents actuation of the valve to the open position. Such child resistant lighter device euge‘: a resiliently releasable
safety latch which prevents the actuation of the valve actuator to the open position. The safety latch™(16) is selectively movable to
a plurality of positions out of interference with the valve actuator, so that the gaseous medium may be released and ignited by the
sparks. The safety latch is resiliently structured and mounted such that once a flame is produced and the valve actuator (14) is re-
leased, the safety latch returns to its closed or Jocked position to prevent actuation of the valve to-the open position by prevention
of the pivotal motion of the valve actuator. To "'re-use” the lighter, the safety latch must again be moved to one of the open or un-
locked positions so that the valve actuator can be opened for subsequent ignition of the gaseous medium. Such mechanism is dif-
ficult for a young child to light, but is capable of actuation by aduits.
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Technical Field

This invention relates generally to lighters which
consume fuel such as, for example, butane which is stored in
a reservoir in a liquid state, then passed through an
expansion valve means where it becomes gasebus, and finally
ignited by a spark or other similar means. More
particularly, the invention relates to a disposable butane

~cigarette lighter having a safety mechanism which prevents a

valve actuator from being depressed and in turn prevents a
valve, or fuel, nozzle from expelling butane thereby
rendering operation of the lighter by young children
difficult. Advantageously, the safety mechanism of the
lighter may be deactivated by moving a safety latch to any
one of a plurality of non-interfering positions, thus
increasing the user frlendlzness of the lighter to the
1ntended users.

Description of the Prior Art

Various prior art lighters, some of them
incorporating'safety features, are knrown. Safety features
are generally provided tq\redude the risk of injury to an
operator or bystanders. Some of such safety features relate
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E @ﬂﬁ'W”“- erff. Referring initially to Figs. 1 and 2,

t hePE Y s de LQLe in a default or at-rest configuration,
t,e{llghter of th present invention conprising a nain

b dé ?t AR 1997 depressabl e val ve actuator 14, a
sdfdaty latch 16 andja spar k- produci ng wheel 18.

Adv artageousTy, the jdefaul t 2 : _

to mechanisms which prevent ignition of a fuel source unless
the lighter is properly oriented, mechanisms which
automatically turn off a fuel source supply valve and tamper
protection arrangements.

More recently, attention has been directed toward
preventing ready actuation of such lighters by persons
normally not able to appreciate the potential danger of the
flame. Such danger includes the potential to burn the
individual directly or to burn surrounding areas or items,
thus creating the possibility of spreading to a fully
developed fire. 1Individuals normally contemplated in these

" efforts are small children, mostly in the age category of
five years or younger.

For example, U.S. Patent No. 4,830,603 to Cirami,
not regarded as prior art, relates to a cigarette lighter in
which a locking mechanism is provided partially under a
valve-actuating pushbutton and extends into a compartment
appended to but distinct from a fuel'compartment; The
locking mechanism relocks itself after each depression of
the pushbutton. In particular, one end of a stiffly
flexible, spring steel wire is held firmly in place in the
compartment. Another end of the spring steel wire forms a
probe extending into a channel provided in the underside of
the pushbutton. The spring steel wire, in a locked
configuration, prevents depression of the pushbutton by
engaging a low ceiling on the underside of the pushbutton.
A portion of the spring steel wire in the form of a loop
extending outward from the lighter is acc#ssible by an
operator and may be suitably moved by the operator thereby
causing the probe to move within the channel in the
underside of the pushbutton.
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to be ignited by sparks produced by

el 18 frictionally engaging a flint ' -
+anfageously, unless@safety latch 16 is

mits depicted at-rest or default po-,

U.S. Patent No. 4,832,596 to Morris, Sr., not
regarded as prior art, relates to a cigarette lighter having
a stop member slidébly mounted thereon for releasably
engaging a gas valve actuating lever. In particular, a
spring biased stop member is slidably mounted on a top
portion of a conventiocnal portable disposable cigarette
lighter. The stop member is biased so as to place one of
its ends under the lighter’s gas valve actuating lever so as
to prevent movement of the lever in a direction which may
open the gas valve. The lever may be actuated once the stop
member is pushed in a direction opposite to the biasing
force of the spring so as to slide the end which is under
the lighter’s gas valve outward.

U.S. Patent No. 4,717,335 to lLoveless relates to a
cigarette lighter in which rotation of a spark-producing
wheel is limiz=d. In particular, the spark-producing wheel
may be rotated in one direction to deliver a spark toward a
nozzle through which gaseous fuel is passed, thereby
operating the lighter and causing fuel to ignite. Rotation
of the spark-producing wheel in the other direction may
deliver a spark away from the nozzle. The spark-producing
wheel has a pin-shaped structure attached thereto which
serves to limit the rotation of the wheel to under 360° by
contacting the housing structure. Thus, whether a spark
indeed is produced depends upon the direction of attempted
rotation and the position of the pin-shaped structure
relative to the housing structure. In theory, once the
lighter is operated and the fuel ignited, and the pin-shaped
structurg has traversed its entire path of travel,
subsequent operétion-of'the lighter is impeded since the
pin-shaped structure comes into contact with the housing,
preventing a spark from occurring in-the v1c1n1ty of the
fuel nozzle.
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i . The p05|t|on of safety latch 16 as shown in

esti be characterlzpd as a "default
under nornpll conditions.

‘U.S. Patent Nos. 4,028,043 and 4,049,370 each to
Neyret relate to presale tamper protection mechanisms which
partially surround a spark-producing wheel, fuel nozzle or
depressable valve actuation member of a lighter. These
presale tamper protection mechanisms are attached to the
lighter housing by frangible webs and are removed by a
purchaser after sale of the lighter to expose the spark-
producing wheel, fuel nozzle and depressable valve actuation
member. However, such a presale tamper protection mechanism
is of limited value once initially removed by a purchaser.

U.S. Patent Nos. 3,547,566 to Tamarin and
3,899,286 to Lockwood et al. relate to lighters having
orientation sensing mechanisms which hinder or prevent
actuation of the lighter in an inverted position.
Unfortunately such mechanisms may not provide a sufficient
degree of safety to young children who tamper with the
lighter since they merely hinder operation in prescribed
orientations.

Many safety mechanisms are unnecessarily
complicated, present difficulty in their manufacture and
exhibit a high likelihood of mechanical failure during use.
Another disadvantage found in some devices is that the
particular construction employed limits the shape and size
of the lighter housing due to the requirement that the
housing be large enough to accommodate the safety
mechanism(s). Further disadvantages relate to the relative
ease which some safety mechanisms may be defeated and to the
reliability of the safety mechanisms. For example, some
safety mechanisms may be overridden or removed with relative

ease. Additionally, some devices areggriot equally adaptable -

for use with both right-handed and left-handed users, and
some include inconveniently shaped levers or knobs ghich
need to be actuated by the user in order to opera#gtthe

14

This-Sheet Has Been Replaced

i

LTI



A udCRetmiEeaRT YT d
| i gRt er—i-n hi-s—ham (ﬂ

duciin
fac .

t he
whee

the main body portion of the
otates with his thunb the spark-pro-
ction toward the depressable sur-

wheel, . i dir
af Qﬁékégpﬁg7a%t ator to produce a spark, while de- .
presking .the valve—actiuator to allow fuel to pass through
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zle. The spaﬁk produced by the
This is a relatively conventi onal
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lighter. Furthermore, some of these devices require
repositioning of the lighter in an operator’s hand after
actuation of the safety mechanism and before the lighter is
operated to produce a flame. For example, some lighters
include a safety mechanism actuation means located
sufficiently far from a valve actuation means, or on another
side of the lighter than the valve actuation means, so as to
result in awkward operation of the lighter. Additionally,
the safety mechanism actuation means of some lighters is
limited to a single position at which the lighter may be
operated.

Although it is known to prevent or hinder presale
actuation of a depressable valve actuation member or
actuation of a lighter in a specified orientation, none of
the above~described lighters provides an efficiently
manufacturable, relatively small, reliable mechanism for
preventing actuation of the depressable valve actuation
member and movable into a plurality of non-interfering
positions and which may easily be incorporated into the
assembly of conventional lighters.

Although current efforts as described herein may
sometimes be referred to as "child-proof lighters", "child-
resistant lighters" or the like, it should be made clear
that such developments are actually directed toward
minimizing ready flame production on a flame producing
lighter by persons normally considered incapable of
appreciating the potential danger of a-J}ighter flame.

Consistent with such efforts is the recognition
that to develop a "child-proof" lighter per se, would not be
viable. At best it can be reasonably sought to create a
lighter which is “"child-resistant", but how "childé -
resistant" a lighter will be will depend upon re{éted
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factors and circumstances. For example, it is known that
lighters are specifically designed to produce a flame.
Accordingly, if the lighter were to come into the possession
of a person incapable of appreciating the potential danger
of the flame a potentially dangerous situation will prevail.
This situation would be independent of the operating
condition of the lighter and would prevail even if the
lighter is in perfect working order. Further, in many
instances lighters contain clear written warnings
prominently displayed on their surface and, without proper
supervision, a young child who gains possession of the
lighter can cause harm by the fact that the warning will not
be appreciated since it cannot be read and/or understood by
the child. Accordingly, "child-resistant" efforts are best
directed toward protecting the child from its own acts
should the child come into possession of a lighter with or
without the parents’ knowledge or consent. The potential
danger would prevail even if the lighter is a properly
functioning lighter and has a clear warning displayed
thereon advising the user to keep the lighter out of the
reach of children.

Nevertheless, any such "child-resistant" lighter
will have its limitations with respect to young children,
and no such lighter should provide parents or adults with a
false sense ‘of security so that they may become less
cautious in their handling of the lighter or permit ready
access to the lighter by young children. Further, such
lighters should not be made so difficult to light as to
cause adults to use alternative forms of lighting, i.e.,
matches, which are generally considered to be potentially
more dangerous. At best, the lighter  should provide a young
child with sufficient deterrent feafires as to prevent the
child from readily producing a flame on the lighter. or to
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| i ghters. e Referring nowto Fig. 3. there is depicted
a cross- | section of the lighter of Figs. 1 and 2 in a

| ocked confi%-oe'MAR‘ﬁg7 uration. Mre particularly, valve:
actuator 1§ Ls. pivet-a-t-y 7 nount ed between side wal l
portions 1B which conprise extensions of the side walls
of body por+oetr—t2T—Varve

deter the child from readily producing a flame at least for
a time sufficient to permit the normally expected
intervention of adult supervision.

The present invention is directed toward a flame
producing lighter which is selectively actuatable in such a
manner as to provide a substantial degree of difficulty for
young children - mostly five years or younger - to actuate
the lighter and produce a flame, while being user friendly
and capable of actuation by right-handed as well as left-
handed adults. '

SUMMARY OF THE INVENTION

This invention relates to a child resistant
selectively actuatable flame producing lighter having a
safety mechahism which is normally in a locked position and
is movable to any one of a plurality of unlocked or non-
interfering positions in which the lighter may be operated.
Advantageously, the safety mechanism may be operated with
the same finger a user employs to depress a valve actuation
lever, without requiring repositioning of the lighter in a
user’s hand. The plurality of unlocked positions enables
the lighter to be adapted for use by right-handed as well as
left-handed users with the same relative ease, without
detracting from the effectiveness of the lighter’s safety
mechanism. . Furthermore, the safety mechanism may be easily
incorporated into the assembly process of conventional
lighters. ‘

In particular, the invention relates to a lighter
which comprises a housing defining reserveir for containing
a combustible gaseous medium under pressure, valve means
arranged for selective actuation between a normally closed
position which prevents exit of the gaseous mediuw £rom the
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1 4RERLAGEWER hEdtED hoIIOM/fueI nozzl e 20 slidably
wthin aVvalrve sing 28. Hollow fuel nozzle

1 W g e I nf val ve actuator 14 by fl anges
/i hg sufficient dijameter to prevent slippage of
t rrotgh—t-he—berle in val veGactuator 14. A com
ring 30 resides partially within a recess 32
val Ve actuator —IZ and causes fuel nozzle 20

reservoir, and an open position which permits exit of
gaseous medium from the reservoir through the valve means,
means for selectively producing sparks at a location
proximate the gaseous medium exit opening of the valve means
thereby selectively causing ignition of the gaseous mediunm,
means normally positioned for preventing actuation of the
valve means to the open position, the valve actuation
prevention means being movable out of such position only by
the application of an external force, means for receiving
the valve actuation prevention means to facilitate actuation
of the valve means and ignition of the gaseous medium, the
receiving means including a plurality of non-interfering or
unlocked positions whereby actuation of the valve means to
the open position is permitted thereby selectively
permitting exit of the combustible gaseous medium from the
valve means and ignition of the gaseous medium by sparks
produced by the spark-producing means, and means for
selectivity moving the valve actuation'prevention means to

.one of the plurality of non-interfering positions.

- In a preferred embodiment the valve means is
actuated to the open position by actuator means and the
means for preventing actuation of the valve means to the
open position comprises means for preventing pivotal
movement of the actuator means by interference with the
movement thereof. The valve actuation interference means is
selectively movable to any one of the plurality of positions
of the receiving means so as to be out of interference with
the valve actuator means. ' '

The valve actuation interference means is normally
retained in a valve actuation interference position and the
movement thereof to any one of the plurality of positions
out of interference with the valve actuator means is-
resiliently provided. The resilient movement of ;the valve
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to be urgepfﬂ¢MﬂWﬁﬁﬁﬁlStajvilve housi ng 28 and body
portion 12 Pﬁ«par%rcufar“ onpressed spring 30 causes

val ve actugptpr 14 t lyi florce to flange 23 thereby urg-
i ng nozzlehQ QGMHﬁg'gB?nUo val ve housing 28 and body - -.
portion 12 aagwpneyanLlnth e flowepf fuel through nozzle
20. I'n such an enbodi ment, vialve aCtuator 14 is em

pl oyed to +fb26~by~the application of force to

actuation interference means causes the valve actuation

interference means to return to its position beneath the
valve actuator once the valve actuator is released, thus
preventing the valve means from opening. In particular, the
receiving means comprises a plurality of guide notches, each
located in the respective side of the valve actuator, and
the valve actuation interference means is a safety latch
movable laterally towards either one of two opposite sides
of the valve actuator and upwards towards one of the guide
notches until the valve actuator is depressed, whereby the
gaseous medium exits and the safety latch moves down
awaiting return to a locked position. Release of the valve
actuator enables the safety latch to return to its locked
position under the value actuator.

Preferably, the séfety_latch comprises a movable
finger actuated portion adapted to be moved so as to place
the lighter in an unlocked configuration, an interfering
portion connected to the finger actuated portion for
interfering with depressidn of the valve actuator, a central
portion having an opening therein adapted for placement
around a spring and serving to retain the safety latch in
proximity with the valve actuator, and a pair of extension
legs for facilitating deflection and stabilization of the
safety latch within the lighter.

The means for selectively producing sparks
preferably comprises flint material and a rotatable spark-
produeing wheel having a toothed surface positioned and
arranged to selectively frictiocnally contact the flint
material. Alternatively, the means for selectively
producing sparks may comprise electric,spark-producing means
and more specifically, piezoelectricisparkrproducing means.
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A fuel cutoff safety mechanism is disclosed for
use in combination with a lighter comprising means for
pfeventing actuation of a fuel supply under normal
circumstances and means for selectively permitting actuation
of the fuel supply, wherein such selective actuation of the
fuel supply and a corresponding production of sparks by
spark-producing means ignites fuel from the fuel supply.
‘The actuation permitting means includes a depressable valve
actuator which, upon depression, enables fuel to flow out
from the fuel supply and a safety latch normally positioned
so as to interfere with depression of the valve actuator and
which normally prevents depression of the depressable valve
actuator. This mechanism also includes means for receiving
the safety latch in one of a plurality of non-interfering
positions thereby permitting depression of the valve
actuator. Application of a biasing force to the safety
latch moves the safety latch out of the interference
position and into one of the plurality of non-interfering
positions so that selective actuation of the fuel supply and
‘a corresponding production of sparks ignites the fuel.
Preferably, there are two such non-interfering positions.

A portion of the safety latch is normally
positioned between the valve actuator and a main body
housing of the lighter and prevents depression of the valve
actuator. Cross-wise, or lateral, movement of the safety
latch in either of two directions provides a void between
the valve actuator and the main body housing, the void being
sufficient in size to enable the valve actuator to be
depressed at least partially into the void. Upwards
movement, at either side of the valve actuator, subsequent
to the lateral movement, of the safetv .latch towards a non-
interfering position of the latch reééiving means located at
least partially adjacent to either side of the valve.
actuator, the safety latch being resiliently maintayned in
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the non-interfering position by pressure exerted by the
safety latch on the valve actuator, enables the lighter to
be placed in an unlocked configuration in which the valve
actuator is capable of being depressed, thereby permitting
fuel to flow.

A flame developing lighter is also disclosed which
comprises a housing, fuel supply means for supplying fuel to
be ignited, ignition means for igniting fuel, valve means
for selectively permitting flow of the fuel, means for
maintaining the lighter in a normally locked configuration
in which fuel is prevented from flowing through the valve
means, and means for selectively unlocking the lighter from
the normally locked configuration. 'The selectively
unlocking means is symmetrical and positionable into a
plurality of unlocked or non-interfering positions. The
selectively unlocking means is operable by a user’s same
finger as used to actuate the lighter without requiring
repositioning of the lighter in the user’s hand.

A valve actuator is included which normally
prevents escape of the fuel supply when in a first position
and is depressable to a second position which permits
actuation of the fuel supply means thereby permitting fuel
to flow out from the fuel supply means. 'Preferably, the
maintaining means is a safety latch which normally prevents
depression of the depressable valve actuator, wherein
selective application of a biasing force by the operator to
the safety latch permits depression of the valve actuator.

An improved flame producing lighter is also
disclosed of the type having a howsang, a fuel supply, a
valve means for selectively supplfing fuel from the fuel
supply to a fuel nozzle and spark-producing ﬁeans:fbr
producing sparks, wherein the improvement comp®ises means
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an operators finger.

for selectively permitting actuation of the valve means
thereby selectively permitting exit of fuel from the fuel
supply through the valve means and ignition of the fuel by
sparks produced by the spark-producing means.

The means for selectively permitting actuation
comprises locking'means. In particular, the locking means
comprises pivotally mounted actuator means having an
unlocked position and a locked position and means for
preventing pivotal movement of the actuator means from the
locked position to the unlocked position by interference
with the movement thereof, wherein depression of the
actuator means in the unlocked position provides fuel flow.
The means for preventing pivotal movement preferably
comprises a safety latch movable laterally to either side of
the actuation means and then movable upwards towards eitheg
one of two glide notches in the actuator means. ‘

!

The invention also relates to a flame developing
lighter comprising a housing, fuel supply means for
supplying fuel to be ignited, ignition-means for igniting
fuel, valve means for selectively permitting flow of the
fuel and control means for kreventing the combination of
production of fuel flow and spark generation so as to
prevent production of a flame and for permitting
subsfantially simultaneous production of fuel flow and spark
generation to produce a flame, the control means being
bidirectionally actuatable.

The control means preferably comprises a valve
actuator which normally prevents escape of the fuel from the
fuel supply when in a first position and is depressable to a
second position which permits actuation of the fuel supply
means thereby permitting fuel to flow out from the fuel
Supply means. A safety latch is provided which normally
Prevents depression of the depressable valve actuator,
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wherein selective application of a biasing force by the
operator to the safety latch permits depression of the valve
actuator-

The invention also relates to a flame producing
1ighter resistant to unauthorized use and normally
maintained in a locked configuration comprising a housing,
fuel supply means for supplying fuel to be ignited, ignition
means for igniting fuel, valve means for controlling the
.flow of the fuel, a valve actuator which normally prevents
escape of the fuel when in a first position and is
depressable to a second position which permits actuation of
the fuel supply means thereby permitting fuel to flow out
from the fuel supply means, a safety latch bhaving an
jnterfering portion normally positioned between the valve
actuator and the housing which normally prevents depression
of the depressable valve actuator and hormally maintains the
lighter in the locked configuration, latch receiving means
located at least partially adj;cent to the valve actuator
and on each side thereof, wherein lateral movement of the
safety latch in either direction provides a void between the
valve actuator and the housing, the void being sufficient in
size to enable the valve actuator to be depressed at least
partially into the void, and further wherein upwards
movement of the safety latch along either side of the valve
actuator, subsequent to the lateral movement, into the latch
receiving means enables the latch to be resiliently
maintained by pressure exerted by the valve actuator on the
safety latch so as to provide the lightéz,in the unlocked
configuration in which the valve actuator is capable of .
being depressed, thereby permitting fuel to flow.

Advantageously, if the lighter is left unattended
a young child or other such person will encounter difficulty
in releasing any gaseous material to produce a flame due to
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the locking action of the safety latch and the effort
required to move it laterally and upwards towards the
unlocked position. Thus, in the event the lighter
inadvertently comes into the possession of a young child,
the child may be able to turn the spark-producing wheel but
will, at best, only be able to produce sparks from the
spark-producing wheel by rotating it against the flint.
Gaseous material will not be released due to the action of
the safety latch which directly prevents the valve actuator
from being depressed thereby preventing the valve nozzle
from expelling fuel.

Operation of the lighter requires a certain amount
of dexterity and the application of concentrated forces as
well as the application of a plurality of forces in multiple
directions and in a specified sequence. Advantageously,
these factors tend to render the lighter difficult to
operate by young children.

.Furthermore, the lighter of the present invention
is a passive locking lighter. Advantageously, the lighter
automatically returns to its locked configuration once the
depressed valve actuator is released. Thus, the lighter is
maintained in an at-rest or default configuration which is
locked thereby preventing the production of a flame.

Advantageously, there exists a plurality of
unlocked or non-interfering configurations of the lighter in
which the lighter may be actuated. Accordingly, the lighter
is adapted for use by right-handed as well as left-handed
users with the same relative ease. Furthermore, the user
may operate the safety mechanism with the same finger as
used to depress the valve actuator: ¥ithout requiring the
user to reposition the lighter in the user’s hand.
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BRIEF DESCRIPTION OF THE DRAWINGS

Thesé and other objects, features, and advantages

of the present invention will become more readily apparent
from the following detailed description of the invention in
which like elements are labelled similarly and in which:

1atch depicted in Fig. 4;

FIG. 1 is a perspective view of a preferred
embodiment of a selectively actuatable child resistant
lighter of the present invention in a locked configuration;

FIG. 2 is another perspective view from a
different angle of the lighter depicted in Fig. 1 and
further depicting a safety latch in greater detail;

FIG. 3 is a partial cross-sectional view of the
child resistant lighter of Figs. 1 and 2 depicting the
lighter in a locked configuration:;

FIG. 4 is an exploded view of a valve actuator and
safety latch depicted in Figs. 1-3;

- FIG. 5 is a top view along line 5-5 of the safety

FIG. 6 is a bottom view along line 6-6 of the
valve actuator depicted in Fig. 4;
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FIG. 7 is a schematic diagram depicting a
piezoelectric lighter apparatus in which the present
invention may be employed and having'an optional safety
switch depicted in the open position and a locking means
depicted in the locked position to prevent the production of

sparks and the flow of fuel;

FIG. 8 is a schematic diégram depicting the

- piezoelectric lighter of Fig. 7 with the safety switch

depicted in the closed position and the locking means
depicted in the unlocked position and depicting a flame;

FIG. 9 is a perspective view of a preferred
embodiment of the child resistant lighter in an unlocked
configuration in which the position of the safety latch is
moved from its at-rest locked position to a first side of
the valve actuator thereby allowing for the valve actuator
to be depressed so as to allow a valve to be opened and to

release gas through a fuel nozzle;

FIG. 10 is a perspective view of the child
resistent lighter of Fig. 9 with the valve actuator in a

depressed position;

FIG. 11 is a perspective view of a preferred
embodiment of the child resistant lighter in an unlocked
configuration in which the position of the safety latch is
moved from its at-rest locked position to a second side of
the valve actuator and the valve actuator may be depressed
so as to allow a valve to be opened ana to release gas

through a valve nozzle.

FIG. 12 is a perspective’view of the child
resistent lighter of Fig. 11 with the valve actuator in a

-
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AR BBZ dyrmetrically forned in body portion 12 such that safety

FIG. 13 is a partial cross-sectional view of a
referred embodiment of the child resistant lighter
gepicting the lighter in an unlocked but not depressed

configuration;

FIG. 14 is a partial cross-sectional view of a
preferred embodiment of the child resistant lighter
depicting the lighter in an unlocked and depressed
configuration; '

FIG. 15 is a frontal view of the safety latch of
the preferred embodiment of the child resistent lighter in

.its locked position thereby preventing depression and

actuation of the valve actuator:;

FIG. 16 is a frontal view of the safety latch in a
partially unlocked position at a first side of the’valve
actuator;

FIG. 17 is a frontal view of the safety latch in
its fully unlocked position at a first side of the valve
actuator:;

FIG. 18 is a frontal view of the safety latch in
its unlocked position at a first side of the valve actuator
and ready for actuation;

. FIG. 19 is a frontal view of the safety latch in
its unlocked position at a first side of .the valve actuator
and the valve actuator depressed so as to permit the flow of
fuel;

FIG. 20 is a frontal view of the safety latch in
its locked position after the valve actuator was depressed
and released;
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| at ¢h 16" ma%*Qe po$h oned to either side of valve actu- ator 14, as wll
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FIG. 21 is a frontal view of the safety latch of
the preferred embodiment of the child resistent lighter in
its locked position thereby preventing depression and
actuation of the valve actuator:

FIG. 22 is a frontal view of the safety latch in a
partially unlocked position at a second side of the valve
actuator;

FIG. 23 is a frontal view of the safety latch in
its fully unlocked position at a second side of the valve
actuator:

FIG. 24 is a frontal view of the safety latch in
its unlocked position at a second side of the valve actuator
and ready for actuation:

FIG. 25 is a frontal view of the safety latch in

" its unlocked position at a second side of the valve actuator
and the valve actuator dépressed so as to permit the flow of
fuel:; and

FIG. 26 is a frontal view of the safety latch in
its locked position after the valve actuator was depressed
and released.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring initially to Figs. 1.and 2, there is
depicted, in a default or at-rest configuration, the lighter-
of the present invention comprising a main body portion 12,

a depressable valve actuator 14, a safety latch 16 and a
spark-producing wheel 18. Advantageously, the default
configuration is also a locked configuration in which valve
actuator 14 cannot be depressed. Depression of «alve
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simljarfl y shaped. A uyser desiring to actuate the light- .er depresses finger

depr dssabte—surtace—34.) Extensjons 19

actuator 14 permits fuel to flow through a fuel nozzle (not
shown) and to be ignited by sparks produced by spark-
producing wheel 18 frictionally engaging a flint (not
shown) . Advantageously, unless safety latch 16 is
positioned away from its depicted at-rest or default
position and into either one of two non-interfering
positions defined by either one of two notches formed in
valve actuator 14, any attempted depression of valve
actuator 14 will not result in the flow of fuel and the
lighter will be inoperable. The position of safety latch 16
as shown in Figs. 1 and 2 may best be characterized as a
rdefault position" under normal conditions.

A user typically holds the main body portion of
the lighter in his hand, rotates with his thumb the spark-
producing wheel in a direction toward the depressable
surface of the valve actuator to produce a spark, while
depressing the valve actuator to allow fuel to pass through
the fuel, or valve, nozzle. The spark produced by the wheel
ignites the fuel. This is a relatively conventional

- structure for most lighters, including disposable lighters.

Referring now to Fig. 3, there is depicted a
cross-section of the lighter of Figs. 1 and 2 in a locked
configuration. More particularly, valve actuator 14 is
pivotally mounted between side wall portions 13 which
comprise extensions of the side walls of body portion 12.
Valve actuator 14 is attached to hollow fuel nozzle 20
slidably'supported within a valve houging 28. Hollow fuel
nozzle 20 is held within a bore in valve actuator 14 by
flanges 21, 23 having sufficient diameter to prevent
slippage of nozzle 20 through the bore in valve actuator 14.
A compressed spring.3o resides pértially within a recess 32
formed in valve actuator 14 and causes fuél nozzle 20 to be
urged downward into valve housing 28 and body portion 12.
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1n particular, compressed spring 30 causes valve actuator 14
to apply force to flange 23 thereby urging nozzle 20
downward into valve housing 28 and body portion 12 and
preventing the flow of fuel through nozzle 20. In such an'
embodiment, valve actuator 14 is employed to 1lift nozzle 20
by'the application of force to flange 21 in order to expel
fuel. Alternatively, actuation of valve actuator 14 may
serve to remove pressure haintainipg‘the valve nozzle in a
closed position. A conventional valve assembly (not shown)
is located near the recessed end of nozzle 20 and permits
fuel to flow through nozzle 20 only when valve actuator 14
is depressed and nozzle 20 lifted.

Lighter 10 further comprises a sparking flint 22
mounted within a bore 24 defined by flint and spring housing
29 in main body 12. Flint 22 is urged toward spark-
producing whéel 18 by spring 26. Sparking wheel 18, which

_ includes a toothed surface 19 which is preferably suitably
hardened and against which flint 22 is urged, is mounted for
rotation between side wall extension portions 13 in a
conventional manner. Toothed surface 19 includes suitable
indentations which define teeth such that when sparking
wheel 18 is rotated toothed surface 19 cuts against flint 22
causing the generation of ignition sparks. Additionally;
sparking wheel 18 includes suitable indentations 17 which
facilitate rotation of sparking wheel 18 by'an operator’s
finger.

Main body 12 defines an internal chamber 15 which
is filled with a fuel 9 such as butane fuel capable of
vaporizing in a conventional manner to produce a gaseous
medium which passes through fuel nozzle 20 under the control
of a valve. Main body 12 is constructed from any suitable
structural material and is preferably constructed .from a
plastic material. Polyacetal is a preferred makerial for

is Sheet Has Eeen Replaced -

T




e —

REPLACESENT S”EET

06 MAR 1997

21

pain pody 12. However, alternative materials such as
styrene acrylonitrile, polyester, nylon or the like may be
uysed- A shield 32, preferably constructed from metal, is
prov1ded and functions as a wind guard around the flame

therebY assisting in the ignition of the fuel.

As depicted in Figs. 1 and 2 a notched opening 25
is provided in body portion 12 to accommodate valve actuator
14 and safety latch 16 and, in particular, lateral and
upwards movement of safety latch 16. As will be
appreciated, Figs. 1-3 depict the lighter of the present
invention in a locked configuration, i.e., a default
configuration. In this locked configuration, safety latch
16 is positioned directly beneath valve actuator 14 and
prevents depression of valve actuator 14, thereby preventing
operation of the lighter.

Advantageously, notched opening 25 is shaped and
symmetrically formed in body portion 12 such that safety
latch 16 may be positioned to either side of valve actuator
14, as will be discussed in conjunction with Figs. $-12 and
15-26. Accordingly, right-handed as well as left-handed
intended users will feel equally comfortable in actuating
the lighter without detracting from the effectiveness of the
lighter’s safety mechanism.

Referring now to Fig. 4, there is depicted valve

- actuator 14 and safety latch 16 in greater detail. Valve
actuator 14 comprises a finger depressable surface 34,
extensions 36, a bore 38, a first stepped, or guide, notch
40 and a second stepped, or guide, notch 42. Preferably,
first and second stepped notches 40. 42, respectively, are
similarly shaped. A user desiring’ to actuate the lighter
depresses finger depressable surface 34. Extensions 36 are
provided to matingly engage with bores in side w#ll portions
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saf ety, %3%&& %éb i$ {lush against a |ower surface 48 of valve actuator 14,
and T Q dUt'f age|of interferingzﬁgrtion 44 of safety latch 16

13 of body portion 12 to provide pivotal movement of the
'valve actuator about extensions 36. Bore 38 is adapted for
receiving and grasping a portion of fuel nozzle 20 between
flanges 21 and 23. As will be appreciated, stepped notches
40 and 42 are provided for engagement with an interfering

portion 44 of safety latch 16 during actuation of the
lighter. 1In the locked or closed configuration depicted in

-figs. 1-3, an upper surface 46 of interfering portion 44 of
safety latch 16 is flush against a lower surface 48 of valve
actuator 14, and a lower surface of interfering portion 44
of safety latch 16 is flush against a section of body 12
formed by notch 25, thereby preventing depression of valve
actuator 14.

Safety latch 16 is provided with pivoting
extensions, or legs, 50, 52 which facilitate deflection and
stabilization of safety latch 16 within body portion 12 and
assure proper positioning and retention of safety latch 16
in notched opening 25 especially when the safety latch is

“moved. Each of extensions 50, 52 is dimensioned and
structured to respectively engage an inner wall or a
structural member of the lighter housing when safety latch
16 is moved in a lateral direction. Safety latch 16 is also
provided with a curved finger actuated portion 54 which is
movable in a lateral direction toward either side of valve
actuator 14. 1In particular, lateral movement of finger
actuated portion 54 followed by upward movement thereof

. causes interfering portion 44 to engage either stepped notch
40 or stepped notch 42. Preferably, the width of
interfering portion 44 and the width of ndtch 25 are chosen

. such that once one side of interfering portion 44 engages

I either stepped notch 40 or stepped notch 42, an opposite
side of interfering portion 44 will aput or nearly abut a
section of body portion 12 formed by'notch 25. Notch 25 is

" illustratively rectangular in shape. Advantageously, such a
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configuration, in conjunction with forces provided by
pivoting extensions 50 and 52, facilitates resilient
movement of interfering portion 44 and finger actuated
portion 54 with respect to safety latch 14 and the sections
of body portion 12 defining notch 25. Additionally, such a
configuration, in'conjunction with forces provided by
pivoting extensions 50 and 52, facilitates retention of the
lighter and, in particular, the safety latch, in an unlocked
position once the safety latch is placed in such an unlocked
-position and until valve actuator 14 is depressed. Although
safety latch 16 is depicted as having a relatively smooth
surface on finger actuated portion 54, portion 54 or parts
thereof may be provided with a ridged surface. Such a
ridged surface provides frictional resistance with a user’s
finger to facilitate movement of finger actuated portion 54
with respect to valve actuator 14. '
Referring to Fig. 5, there is illustrated a view

of the topside of safety latch 16 taken along line 5-5 in
Fig. 4. Safety latch 16 is preferably symmetrical. Finger

" actuated portion 54 of safety latch 16 is flexible in a
first direction F1 towards one side of valve actuator 14 as
well as in an opposite direction F2 towards another side of
valve actuator 14. Opening 56 accommodates spring 30 (Fig.
3) and is of sufficient size to enable movement of safety
latch 16 into locked and unlocked positions and not to
impair movement of spring 30.

Advantageously, symmetrical safety latch 16 can be
easily incorporated into the assembly process of
conventional lighters. It is desirable that the material
from which latch 16 is constructed ig relatively rigid
material which is sufficiently resilient to permit movement
of finger actuated portion 54 towards a sectioh'of_pody 12
defining notch 25 so as to at least partially cldgéé the
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opening thereinbetween. Safety latch 16 is preferably
constructed of polyetherimide. Illustrative of alternative
materials from which safety latch 16 may be constructed
include polysulfone, polyethersulfone, or any sufficiently
resilient metal or elastomer, as well as a wide variety of
other suitable materials.

Referring now to Fig. 6, there is depicted a view
of the underside of valve actuator 14 along line 6~6 in Fig.
4. Recess 32 is adapted to receive spring 30 as depicted in
Fig. 3 and may take on a variety of forms such as a simple
indentation or, alternatively, a bore partially into valve
actuator 14 and having a2 center pin 58, extensions 60 and a
chamfered edge 62. Insertion of the fuel nozzle into bore
38 of valve actuator 14 during assembly of the lighter is
facilitated by slot 39 which permits expansion of bore 38 to
receive the fuel nozzle. Valve actuator 14 is constructed
from material having sufficient dimensional stability and
rigidity to continuously over the life of the lighter assure
proper relative positioning between lower surface 48 of
valve actuator 14 and upper surface 46 of interfering
portion 44 of safety latch 16. Actuator 14 is preferably
constructed from glass filled polyetherimide. Other
illustrative materials from which valve actuator 14 may be
constructed are zinc, brass, aluminum and other glass filled
polymers such as polysulfone, polyethérsulfone or the like.
i Fig. 7 schematically depicts a piezoelectric type
lighter in which the present invention may be employed. The
piezoelectric lighter comprises hammer and fuel release
means 64, spark providing means 66, electrical cut-off
safety switch 68, locking means 70.and valve means 71. The
piezoelectric lighter operates in a conventional manner
except for depression of hammer means 64 which is _prevented
by inclusion of locking means 70 operative on tiKe fuel
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finger actuated portion 54 followed by upward nove- nent thereof causes
| qrT WA 44 to engage ei- ther stepped notch 40 or stepped notch
43, ﬁ%héfl? %Iv;“ﬁﬁ width of interfering portion 44 and the width of notch

25 $re chosen such fhat once one side of interfering por- tion 44 engages

eitheps mgnpg@wuxc1 40 or stepped notch 42 an opposite ‘side.of*interfering
porii-on 44 wil 25 h

supply in accordance wi-h the present invention.
Illustratively, such a .ocking means comprises a safety
latch and a valve actuator which preferably prevent the flow
of fuel as previously described, as well as preventing the
production of sparks. In particular, locking means 70 may
prevent the production of sparks by electrically isolating
an energy source from the spark producing means.
Alternatively, the locking means may be arranged to
selectively prevent only the flow of fuel or it may be
arranged to selectively prevent the production of sparks.
As depicted in Fig. 7, the lighter is -in a locked
‘configuration since locking means 70 is positioned so as to
prevent actuation of hammer means 64. Additionally, safety
switch 68 is depicted in an open, or off, position.

Fig. 8 schematically depicts the piezoelectric
type lighter of Fig. 7 in an unlocked configuration. In
particular, locking means 70 is positioned so as to enable
actuation of hammer means 64. Additionally, safety switch
68 is depicted in a closed, or on, position.

In operation of the present invention, and as
depicted in Figs. 9 and 10, a user must first move safety
latch 16 in a lateral, or cross-wise, direction so as to
sufficiently displace interfering portion 44 of safety latch
16 towards a section of main body 12 defining notch 25 to
ultimately permit depression of valve actuator 14. However,
in order to facilitate retention of safety latch 16 in such
a displaced position, safety latch 16 is then displaced in
an upwards direction such that interfering portion 44 of
safety latch 16 abuts notch 40 of valve actuator 14 (see
Fig. 4). Such an unlocked confiqupfttion is depicted in Fig.
9. Depression of valve actuator 14 at this point combined
with and preferably preceded by rotation of spar¥-vroducing
wheel 18 will cause the lighter to operate, asgihdicated in
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abut or_nearly abut a section of body portion 12 fornmed by notch 25. Notch
25 | %dphh,bkswaat bv.g{ly rectangul ar in shape. Advantageously, such a

conf i gus.a Lonﬁ*Ldmnon junction with forces provided by pivoting extensions
50 jand 52, facilitdtgs resilient noverment of interfering por- tion 44 and
fi aéIHARGEQDontlon 54 with re%f%fg to safety latch .14 and 'the sections
of bdngportlon 12 de-

Fig. 10. In particular, the sparks thus produced will
ignite the gaseous fuel which is permitted to be expelled
from nozzle 20 when valve actuator 14 lifts nozzle 20
thereby actuating the valve. The lifting action of valve
actuator 14 in a vicinity near nozzle 20 partially relieves
the pressurized condition in the fuel chamber thereby
permitting the flow of fuel as a gaseous medium through
nozzle 20 and the subsequent burning of such fuel.

Thus, the presently preferred embodiment of the
invention may be placed in an unlocked configuration from
its default locked configuration by moving interfering
portion 44 of the safety latch into engagement with a first
stepped notch 40 (not shown in Figs. 9-10) at a first side
of valve actuator 14 as depicted in Figs. 9-10. However,
this same embodiment may also be unlocked by moving
interfering portion 44 of the safety latch into engagement
with a second stepped notch 42 (not shown in Figs. 11-12) at
a second side of valve actuator 14 as depicted in Figs. 11~
12. Accordingly, the lighter of the present invention may
be used by right-handed as well as left-handed intended
users with the same relative ease. Additionally, it is
possible that not all right-handed or left-handed users feel
most comfortable moving the finger actuated portion of the
safety latch in the same direction.. Advantageously, the
lighter of the present invention enables every user, whether
‘right-handed or left-handed, to actuate the lighter by
urging the finger actuated portion in different directions.

Referring to Fig. 13, there is depicted a partial
cross-sectional view of the lighter of tlie present invention
in an unlocked and undepressed, i.e., not actuated,
configuration. As can be seen from Fig. 13 in conjunction
with“Fig. 4, interfering portion 44 has been moved so as to
engage notch 40 of valve actuator 14. Advantéggqﬁély,
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fining notch 25, Additionally, such a configuration, in conjunction with
forc%§p:gev@ﬁgdgﬁgﬁrpivoting extensions 50 and 52. facilitates retention of
t hd I Lghter . —~-R fgar- ticular. the safety latch, in an unl ocked position
onde it he safety |latich is placed in such an unl ocked position and until
aebuﬁﬁﬂfﬁﬁl i{s {depr essed. Altho%?h safety latch 16 is depicted as

arelativel qnoot h sur -

forces provided by pivoting extensions 50 and 52 which urge
portion 44 into notch 40 facilitate retention of the lighter
and, in particular, safety latch 16, in an unlocked and
undepressed position as depicted in Fig. 13. Alternatively,
the lighter may be configured so as to be unlocked and
undepressed by positioning finger actuated portion 54 so as .
to place interfering portion 44 into engagement with notch
42 (Fig. 4). In other words, the lighter may be readied for
actuation and flame production by either moving finger
actuated portion 54 in a first lateral direction and then
upwards so as to place interfering portion 44 into
engagement with notch 40 on one side of valve actuator 14
or, alternatively, by moving finger actuated portion 54 in a
second lateral direction, opposite the first lateral

" direction, and then upwards so as to place interfering
portion 44 into engagement with notch 42 on an opposite side
of valve actuator 14.

Referring now to Fig. 14, there is depicted a
cross-section of the lighter of the present invention in a
depressed and actuated configuration. As will be
appreciated, movement of finger actuated portion 54 of
safety latch 16 and, in pérticular, interfering portion 44
into engagement with either one of notches 40, 42 will
permit unimpeded depression of the valve actuator as
depicted in Fig. 14.

- More specifically, such movement of safety latch
16 followed by depression of valve actuator 14 will cause
compression of spring 30 and urging of fuel nozzle 20 upward
and partially out of valve housing 28 and body portion 12.
Such lifting of fuel nozzle 20 upw#id will permit fuel to
flow from chamber 15 through the valve (not shown) and out
!of nozzle 20 whereupon it will have been ignited.by .sparks
| produced by flint 22 and toothed surface 19 of spark-
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%pgér acrgated portion 54, portion 54 or parts thereof may be

ped surface. Such a
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producing wheel 18. Hollow fuel nozzle 20 is held within
bore 38 (Fig. 4) in vaive actuator 14 by flanges 21, 23
having sufficient diameter to assure proper movement of the
nozzle within valve housing 28. '

Figs. 15-20 depict the sequence of operations
required for the unlocking and locking of the lighter by
positioning interfering portion 44 on one side of valve
actuator 14. In particular, Fig. 15 depicts safety latch 16
and valve actuator 14 in the default or locked position. 1In
this position, depression of valve actuator 14 by finger
pressure on surface 34 is prevented by the contact between
lower surface 48 of valve actuator 14 and upper surface 46
(Fig. 4) of interfering portion 44 of the safety latch. Aas
depicted in Fig. 15, interfering portion 44 is positioned
directly beneath lower surface 48 of valve actuator 14 and
safety latch”16 is prevented from any further downward '
movement since a‘'lower surface of interfering portion 44
abuts a wall of body 12 defining notch 25.

Fig. 16 depicts safety latch 16 in a partially
unlocked position and valve actuator 14 in an undepressed
position. Finger actuated portion 54 and interfering
portion 44 of safety latch 16 have been moved in a direction
indicated by the arrow, providing a void 70 into which a

.portion 72 of valve actuator 14 may be subseguently

inserted. As depicted, portion 44 of safety latch 16 is
under compressive locading. Absent any holding pressure on
fiﬁéer actuated portion 54 in the position depicted in

Fig. 16, interfering portion 44 and fimger actuated portion
54 will return to their at-rest position as depicted in
Fig. 1s.
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Fig. 17 depicts safety latch 16 and valve actuator
14 in an unlocked configuration ready for depression of
valve actuator 14. Interfering portion 44 of safety latch
16 has been moved upwards in a direction indicated by the
arrow towards stepped, or guide, notch 40 (Fig. 4) of valve
actuator 14. Advantageously, due to the compressive loading
which safety latch 16 is under when portion 44 engages notch
"40, removal of holding'pressure from finger actuated portion
54 once interfering portion 44 has been engaged with or
inserted towards notch 40 will not result in interfering
portion 44 or finger actuated portion 54 slipping toward
void 70 but will maintain the lighter in the configuration
depicted in Fig. 18, until valve actuator 14 is depressed.

Application of finger pressure to finger
depressable surface 34 of valve actuator 14 as depicted in
Fig. 18 will yield the configuration depicted in Fig. 19 in
which valve actuator 14 has been depressed thereby
permitting fueél to flow through the valve and the fuel
nozzle (not shown). In particular, as valve actuator 14 is
depressed, notch 40 of the valve actuator facilitates the
urgin§ of safety latch 16 downward toward its locked
position. Provided that spark-producing wheel 18 (Fig. 7)
was actuated in combination with valve actuator 14 being
depressed, the fuel flowing through the fuel nozzle will be

. ignited. sSuch fuel will continue to flow and burn as long
as _sufficient pressure is maintained on valve actuator 14.

Once pressure is removed from valve actuator 14,
the valve actuator will move upward due to the biasing force
provided by spring 30 as indicated in Fig. 20, and the flame
will be extinguished. Advantageously, as valve actuator 14
moves upward, safety latch 16 remains in the down position
since frictional forces between interfering portion 44 and
actuator 14 are less than the forces requiredjtd 1lift the
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ch 16 is prefefably symetrical. Finger actu-
'(QﬁMlbWafety latch 16 is flexible in a first di-

R 1 Tireye is illustrated a view of the
Eﬂﬁggﬁé T #@- 16 taken along line 5-5 in Fig. 4.
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1 towards onef sj de of va&ggéietuator 14 as wel |
opposite directfion F2 to anot her side of
ar . 14. Qpenijng 56 accommodat es spring 30

safety latch and overcome, inter alia, such forces as those
required to déflect extensions 50, 52. Once valve actuator
14 moves upward a sufficient amount, interfering portion 44
moves in the direction indicated by the arrow in Fig. 20
towards its at-rest positien.

Figs. 21-26 depict the sequence of operations
required for the locking and unlocking of the lighter by
positioning interfering portion 44 on a second side of valve
actuator 14. This second side is opposite the first side of
actuator 14 against which interfering portion 44 was urged
during the sequence depicted in Figs. 15-20. The sequence
of operations depicted in Figs. 21-26 are identical to those
of Figs. 15-20, except that finger actuated portion 54 of
safety latch 16 is moved in a lateral direction opposite
from that depicted in Figs. 15-20. Accordingly, interfering
portion 44 engages notch 42 to place the lighter depicted in
Figs. 21-26 in an unlocked configuration. ’

While it is apparent'that the invention herein
disclosed is well calculated to fulfill the objects above
stated, it will be appreciated that numerous modifications
and embodiments may be devised by those skilled in the art,
and it is intended that the appended claims cover all such
modifications and embodiments as fall within the true spirit
and scope of the present invention. '

More specifically, the locking mechanism and
lighter disclosed and claimed herein are not limited to use
in disposable lighters. Additionally, a flame height
adjusting mechanism may be provided to selectively adjust
the height of the flame. Moreover, the present invention is
in no way limited to a locking mechanism in which a safety
latch is moved first in a lateral direction then in an
upwards direction ninety degrees from the lateral :direction
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(Fig. B3)wald js of sufficient size to enable novenent of

saf ety ﬁﬁ?&hﬁ%@ﬁ?”@ﬁkﬁﬁJ ked and unl ocked positions and

not tq ipApakot pf spring 30. Advant ageousl vy,
synnetricii safety lajch 16 can be easily incorporated
into ghé @dﬁﬁ?ﬁ%ﬁ#o ess of con- ventional lighters. It
i s degitable that thej npterial from ) which. latch-16 is
constfucted is relaftvely rigid rrater3a1 '

in order to provide a void into which a valve actuator may
be depressed. For eéxample, any of a wide variety of locking
mechanisms or actions may be employed, such as mechanisms

having right-left, front-rear, over and down, in and over,
etc. type actions.
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What is claimed is:

1. A flame producing lighter which comprises:
2 housing defining reservoir -for containing a
combustible gaseous medium under pressure;

valve means arranged for.selective actuation
between a normally closed position which prevents exit of
said gaseous medium from said reservoir, and an open
position which permits exit of gaseous medium from said
reservoir through said valve means;

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium;

means normally positioned for preventing
actuation of said valve means to the open position, said
valve actuation prevention means being movable out of said
position only by application of an external force; and

means for receiving said valve actuation
prevention means to facilitate actuation of said valve means
and ignition of said gaseous medium, said receiving means
including a plurality of non-interfering positions whereby
actuation of said valve means to the open position is
permitted thereby selectively permitting exit of said
"-combustible gaseous medium from said valve means and
ignition of said gaseous medium by sparks produced by said
spark-producing means; and

means for selectively mdving said valve
actuation prevention means to one of said plurality of non-
interfering positions. '
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The flame producing lighter according to

claim 1 wherein said valve means is actuated to the open
position by actuator means and said means for preventing
actuation of said valve means to the open position comprises

means for preventing pivotal movement of said actuator means
by interference with the movement thereof, said valve
actuation interference means being selectively movable to
any one of said plurality of positions of said receiving
means so as to be out of interference with said valve

actuator means.

3.
claim 2 wherein said valve actuation interference means is
normally retained in a valve actuation interference

The flame producing lighter according to

position, the movement thereof to any one of said plurality
of positions out of interference with said valve actuator
means being ¥esiliently provided.

4. The flame producing lighter according to
claim 3 wherein the resilient movement of said valve
actuation interference means causes said valve actuation
interference means to return to its position beneath said
valve actuator once the valve actuator is released, thus
preventing the valve means from opening.

5. The flame producing lighter according to

-claim 4 wherein said receiving means comprises a plurality
of guide notches, each located in the respective side of
said valve actuator, and said valve actuation interference
means is a safety latch movable latera.ly towards either one
of two opposite sides of said valve actuator and_uééards
towards one of said guide notches °*~mtil said valve actuator
is depressed, whereby said gaseous medium exits and the
safety latch moves back under the valve actuator when the
valve actuator is released. "
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6. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises flint material and a rotatable spark-producing
wheel having a toothed surface positioned and arranged to
selectively frictionally contact said flint material.

7. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises electric spark-producing means.

8. The flaﬁe producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises piezoelectric spark-producing means.

9. A fuel cutoff safety mechanism for use in

combination with a lighter comprising: .

means for normally preventing actuation of a
fuel supply: , :
' a depressable valve actuator which, upon
depression, enables fuel to flow out from said fuel supply:

a safety latch normally positioned so as to
interfere with depression of said valve actuator and which
normally prevents depression of said depressable valve
actuator; and

means for receiving said safety latch in one

of a plurality of non-interfering pesitions thereby

permitting depression of said valve actuator, '
wherein application of a biasing force to
said safety latch moves said safety latch out of said
interfering position and into one of said plurality of non-
interfering positions so that selective actuation of said
fuel supply and a corresponding production of sparks by .
spark-produéing means ignites fuel.'from said fuel supply.
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10. The fuel cutoff safety mechanism according to
claim 9 wherein said plurality of positions is two.

11. The fuel cutoff safety mechanism according to
claim 10 wherein a portion of said safety latch is normally
positioned between said valve actuator and a main body
housing of said lighter, thereby preventing depression of
said valve actuator.

12. The fuel cutoff safety mechanism according to
claim 11 wherein lateral movement of said safety latch in
either of two opposite directions provides a void between
said valve actuator and said main body housing, said void
being sufficient in size to enable said valve actuator to be
depressed at least partially into said void.

137 The fuel cutoff safety mechahism according to
claim 12 wherein upwards movement at either side of said
valve actuator, subsequent to said lateral movement, of said
safety latch towards a hon-interfering position of said '
latch receiving means located at least partially adjacent to
either side of said valve actuator, said safety latch being
resiliently maintained in said non-interfering position by
pressure exerted by said safety latch on said wvalve

" actuator, enables said lighter to be placed in an unlocked
configuration in which said valve actuator is capable of
" being depressed, thereby permitting fuel to flow.

14. A flame developing lighter comprising:
a housing:; h
fuel supply means for supplying fuel to be
ignited;
ignition means for.-igniting fuel;
. valve means for selectively permitting flow
of said fuel; ' '
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means for maintaining said lighter in a
normally locked configuration in which fuel is prevented
£rom flowing through said valve means; and

means for selectively unlocking said lighter
from said normally locked configuration, said selectively
unlocking means being positionable into a plurality of
unlocked positions, and said selectively unlocking means
being symmetrical and operable by a user’s same finger as
used to actuate the lighter without requiring repositioning
of the lighter in the user’s hand.

15. The flame developing lighter of claim 14
wherein said means for selectively unlocking said lighter
comprises a valve actuator which normally prevents escape of
fuel from said fuel supply when in a first position and is
depressable to a second position which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means, said maintaining means
including a safety latch which normally prevents depression
of said depressable valve actuator, wherein selective
application of a biasing force by the operator to said
safety latch permits depression of said valve actuator.

16. The flame developing lighter according to
claim 15 wherein a portion of said safety latch is normally -
positioned between said valve actuator and said housing,
thereby preventing depression of said valve actuator.

17. The flame developing lighter according to :
claim 16 wherein lateral movement in either direction of ‘
said safety latch provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuatdr to be depressed at least
partially into said void upon application of said biasing
force.
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18. The flame developing lighter according to
claim 17 wherein upwards movement at either of two sides of
said valve actuator, subsequent to said lateral movement, of
said safety latch towards an unlocked position of said
maintaining means located at least partially adjacent to
said valve actuator, said safety latch being resiliently
maintained in said unlocked position by pressure exerted by
said safety latch on said valve actuator, enables said
lighter to be maintained in an unlocked configuration in
which said valve actuator is capable of being depressed,
thereby permitting fuel to flow.

19. The flame developing lighter according to
claim 18 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

20. The flame developing lighter according to
claim 18 wherein said ignition means comprises electric
spark-producing means.

21. The flame developing lighter according to
claim 18 wherein said ignition means cohprises piezoelectric
spark-producing means. }

22. An improved flame producing lighter of the
"type having a housing, a fuel supply, valve means for
selectively supplying fuel from said fuel supply to a fuel
nozzle and spark-producing means for producing sparks,
wherein the improvement comprises means for selectively
permitting actuation of said valve means thereby s;lectively
permitting exit of fuel from said fuel supply through said
valve means and ignition of said fuel by sparks produced by
said spark-producing means, said means for selectively
permitting actuation including pivotally mountgdigctuator

Thls Sheet Has Been Replaced

T




cut-of f dﬁ%ty‘sﬁh?bh‘Qﬁf | ocki ng Ive means 71. The
pi ezoel e t{l c lighter operiates le!ﬂm } "& manner except for
depr essi o g piRREfg97 TEANS 64 by i ncl usi on of | ocking

means 70} operative on the i{fuel supply |n accordance with the present
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means having an unlocked position and a locked position and
a safety latch movable laterally to either side of said
actuator means and then movable upwards towards either one
of two guide notches in said actuator means, said safety
latch preventing pivotal movement of said actuator means
from said locked position to said unlocked position by
interference with the movement thereof, wherein depression
of said actuator means in said unlocked-position provides
fuel flow.

23. A flame developing lighter comprising:

a housing;

fuel supply means for supplying fuel to be
ignited;

ignition means for igniting fuel;

valve means for selectively permitting flow
of said fuel; and

control means for preventing the combination
of production of fuel flow and spark generation so as to
-prevent production of a flame and for permitting
substantially simultaneous production of fuel flow and spark
generation to produce a flame, said control means being
bidirectionally actuatable.

24. The flame developing lighter of claim 23
wherein said contreol means comprises:

a valve actuator which normally prevents
escape of said fuel from said fuel supply when in a first
position and is depressable to a second position which
permits actuation of said fuel supply Means thereby
permitting fuel to flow out from said fuel supply means; and

a safety latch which normally prevents
depression of said depressable vaixve actuator, |

wherein selective-application of a biasing
force by the operator to said safety latch permits
depression of said valve actuator. a
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25. The flame developing lighter according to
claim 24 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,
thereby normally preventing depression of said valve
actuator.

26. The flame developing lighter according to
claim 25 wherein lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said void.

27. The flame developing lighter according to
claim 26 wherein upwards movement along either side of said
valve actuator, subsequent to said lateral movement, of said
safety latch towards a position at least partially adjacent
to said valve actuator, said position being resiliently
yaintained by pressure exerted by said safety latch on said
valve actuator, provides said lighter in one of a plurality
of unlocked configurations in which said wvalve actuator is
capable of being depressed, thereby permitting fuel to flow.

28. The flame developing lighter according to
claim 27 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and

- wherein sparks are produced by rotation of said wheel.

29. The flame developing lighter according to
claim 27 wherein said ignition means cgmprises electric
spark-producing means.

30. The flame developiﬁ§ lighter according to
claim 27 wherein said ignition means comprlses plezoelectrlc
- spark-producing means.
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31. A flame producing lighter resistant to
unauthorized use and normally maintained in a locked
configuration comprising:

a housing;

fuel supply means for supplying fuel to be
ignited; _

ignition means for igniting fuel;

valve means for controlling the flow of said
fuel;

a valve actuator which normally prevents
escape of said fuel when in a first position and is
depressable to a second position which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means; |

a safety latch having an interfering portion
which is normally positioned between said valve actuator and
said housing, said interfering portion normally preventing
depression of said depressable valve actuator and normally
maintaining said lighter in said locked configuration:

latch receiving means located at least
partially adjacent to said valve actuator and on each side
thereof, | '

wherein lateral movement of said safety latch
in either direction provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least

"+ partially into said void, and further wherein upwards
movement of said safety latch along either side of said
vidlve actuator, subsequent to said lateral movement, into
said latch receiving means enables sai¥d latch to be
resiliently maintained in said latch receiving means by
pressure exerted by said valve actuator on said safety
latch, so as tc provide said ligi¢er in said unlocked
configuration in which said valve actuator is capable of
being depressed, thereby permitting fuel to floy.
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32. The flame producing lighter according to
claim 31 wherein said ignition means comprises a spark-

producing wheel and a flint urged against said wheel and

wherein sparks are produced by rotation of said wheel.

33. The flame producing lighter according to
claim 31 wherein said ignition means comprises electric
spark-producing means. -

34. The flame producing lighter according to
claim 31 wherein said ignition means comprises piezoelectric
spark-producing means.

35. Alflame producing lighter which comprises:
a housing defining reservoir for containing a
combustible gaseous medium under pressure;
' valve means -arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous medium from said reserveir, and an open
position which permits exit of gaseous medium from said

reservoir through said valve means:

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium:;

means normally positioned for preventing
actuation of said valve means to the open position, said
valve actuation prevention means being movable out of said
actuation prevention position only by application of an
external user applied force, said val@e_actuation prevention
means being retained in said valve actuation prevention
position at least until said forcg is applied thereto; and

means for selectiﬁely moving said valve
actuation prevention means to one of a plurality of non-
interfering positions whereby actuation of said valve means
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to the open position is permitted thereby selectively
permitting exit of said combustible gaseous medium from said
valve means and ignition of said gaseous medium by sparks
produced by said spark producing means.

36. The flame producing lighter of claim 35
wherein said valve actuation prevention means is normally
positioned between said valve actuator and a wall of said
housing so as to normally prevent depression of said valve
actuator.

37. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressure;

valve means arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous " medium from said reservoir, and an open
position which permits exit of gaseous medium from said
reservoir through said valve means:

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and

valve actuation prevention means movable
between a first default position whereby actuation of said

- Vvalve means to the open position is prevented, and a
" plurality of other positions whereby actuation of said valve

‘means is permitted, said valve actuation prevention means
béing'movable from said default position to any of said
other positions only by application o¥ an external user
applied force.

. This Sheet Has Been Replaced

(R




picted in Fi ?h%;m{Epﬁeseveﬂ;{# val ve actuator 14 at this

Q& MAR 1997

R T

38. The flame.producing lighter of claim 37
wherein said valve actuation prevention means is normally
positioned between said valve actuator and a wall of said
housing so as to normally prevent dapre551on of said valve
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actuator.

39. A flame producing lighter which comprises:
a housing defining reservoir for containing a
combustible gaseous medium under pressure;
valve means for controlling flow of said
gaseous medium; .
means'pivotally mounted for selective
‘actuation of said valve means between a normally closed
position which prevents exit of said gaseous medium from
said reservoir, and an open position which permits exit of
gaseous medium from said reservoir through said valve means;
- means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and
means positionéd between said valve actuation
means and at least a portion of said housing and configured,
dimensioned and adapted to interfere with depression of said
valve actuation means for preventing actuation of said valve
means to the open position, said valve actuation prevention
means including and being movable to one of a plurality of
positions out of interference with said valve actuation
means only by application of an external user applied force
and returnable automatically to said valve actuation
prevention position after said valve megps is moved to the
open position and said valve actuation means released.
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40. The flame producing lighter of claim 39
wherein said interference means is a safety latch
comprising:

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;

' an interfering portion connected to said
-finger actuated portion for interfering with depression of
said actuation means;

a central portlon having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said actuation means:;
and

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter.

41. The flame producing lighter of claim 39
wherein said plurality of positions is two, one on each side
of said valve actuation-means and at least partially defined
by a notch in each side of said valve actuation means.

42. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressure;

valve means for controlling flow of said

' gaseous medium;

means pivotally mounted for selective
actuation of said valve means between a normally closed
position which prevents exit of said giseous medium from
said reservoir, and an open position which permits exit of
gaseous medium from said reservoir through said valve means; .
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means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gasgous medium;

means for receiving said valve actuation
means so as to facilitate fuel flow through the valve means
and igniﬁion thereof, said receiving means including a
plurality of positions which do not interfere with said
valve actuation means; and

means positioned beneath at least a portion
of said valve actuation means so as to interfere with the
pivotal movement of said valve actuation means for
preventing actuation of said valve means to the open

 position, said valve actuation prevention means being
movable.out of interference with said valve actuation means
to one of said plurality of non-interfering positions only
by applicatidén of an external user applied force, said valve
actuation prevention means being retained in said valve
actuation prevention position until said force has been
applied to said valve actuation prevention means so as to
move said valve actuation prevention means to one of said
plurality of non-interfering positions.

43. The flame producing lighter of claim 42
wherein said interference means is a safety latch
comprising: _

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;

an interfering portior® connected to said
flnger actuated portion for interfering with depression of
said actuation means:;
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a central portion having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said actuation means;
and

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter.

44. A flame developing lighter comprising:
a housing:
fuel supply means for supplying fuel to be
ignited;
ignition means for igniting said fuel:
valve means for selectively permitting flow
of said fuel proximate the ignition provided by said
ignition means;
a valve actuator which normally prevents
escape of said fuel from said fuel supply means when in a
first pbsition and is depressable to a second position which
permits actuation of said fuel supply means thereby
permitting fuel to flow out from said fuel supply means; and
' a safety latch which normally prevents
depression of said depressable valve actuator, at least a
poertion of said safety latch being normally peositioned
between said valve actuator and said housing, thereby
preventing depression of said vaive actuator,
wherein selective application of a force by
the operator to said safety latch moves said safety latch
out of said position between said valve actuator and said
housing and into one of a plurality o. non-interfering
positions substantially adjacent said valve actuator in
which said latch may be releasably locked to permit
depression of said valve actuator. '
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45. The flame developing lighter of claim 4ﬂ
wherein said safety latch comprises: |
a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;

‘an interfering portion connected to said
finger actuated portion for interfering with depression of
said valve actuator;

a central portion having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said valve actuator;
and |

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within

said lighter.

46. The flame developing lighter according to
claim 45 wherein lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and Taid housing, said void being sufficient in
size to enable sald valve actuator to be depressed at least
partially lnte said void.

47. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressure;
. ' valve means for contrelling flow of said
baseous medium;

actuator means pivcte%}y arranged for
selective actuation of said valve means between a normally
closed position which prevents exit of said gaseous medium
from said reservoir, and an opeggposition which permits exit
of gaseous medium from said reservoir through said valve
means; '
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there ijs depicted a partijal
' ' means for preventing pivotal movement of said

actuator means by interference with the movement thereof,
said valve actuation interference means including and being
selectively movable to one of two positions out of
interference with said valve actuator means, said valve
actuation interference means being normally retained in a
valve actuation interference position, the movement thereof -
to either one of said positions .out of interference with
said valve actuator means being resiliently provided so as
2 -0 return said valve actuation interference means to its
position in interference with said valve actuator when said
valve actuator is released, thus preventing said valve means

from opening; and _

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseocus meditm.

48. The flame producing lighter of claim 47
wherein said valve actuation. interference means is a safety
latch comprxslng.

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;

an interfering portion connected to said
finger actuated portion for interfering with depression of
said actuator means;

i a central portion having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said actuator means:
and '

a pair of extension legs for facilitating
deflection and stabilization of dild safety latch-within
said lighter.
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49. A fuel cut-off safety mechanism for use in
combination with a lighter which comprises:
means for normally preventing actuation of a
fuel supply:
means for selectively permitting actuation of
sald fuel supply including a depressible valve actuator
which upon depression actuates said fuel supply thereby
permitting fuel to flow out from said fuel supply; and
a safety latch which normally prevents
depression of said depressible valve actuator, said safety
latch being normally positioned between said valve actuator
and a main body housing of said lighter so as to prevent
depression of said valve actuator, said safety latch being
arranged such that lateral movement of said safety latch in
either direction provides a void between said valve actuator
and said main body housing, the void being sufficient in
size to enable said valve actuator to be depressed at least
partially thereinto; and
' a notch on each side of said valve actuator
for receiving said safety latch, wherein upward movement of
said safety latch on either side of said valve actuator,
subsequent to said lateral movement, into ocne of said
notches causes said safety latch to be resiliently
maintained therein by force exerted by said safety latch on
said valve actuator, thereby placing said lighter in an
unlocked configuration wherein said valve actuator is
capable of being depressed thereby permitting fuel to flow,
said safety latch including:

. a movable finger_gbtuated portion
adapted to be moved so as to place said lighter in an
unlocked configuration;

an 1nterfer:l.ng? portion connected to said
finger actuated portion for interfering with depression of
said actuation means;

This Sheet Has Been Replaced .

[T




tentign;of the IFGAt&Fand, in particular, safety latch 16.
i n an jupreeked-and_ Lidepr essed position as depicted in
[ ,1the lighter may be configured so

Fig. 134 ﬁh&ernativel
as tof{b dﬁM@&%&hd updepr essed by positioning finger
50

. @ central portion having an opening
tperﬁln adapted for Placement around a spring and serving to
retain said safety latch in proximity with saig actuation
means; and '

a pair of extension legs for

facilitating deflection and stabilization of saig safet
latch within said lighter. ' ’
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AMENDED CLAIMS

[recezved by the international Bureau on 17 June 1991 (17.06.91);
original claims 1, 9, 14, 23, 35-39, 42, 44 and 47 amended;

remaining claims unchanged (19 pages)]

1. A flame producing lighter which comprises:
a housing defining reservoir for containing a
combustible gaseous medium under pressure;
valve means arranged for selective actuation
between a normally closed position which prevents exit of
said gaseous medium from said reserveir, and an open
position which permits exit of gaseous medium from said
reservoir through said valve means:;
nmeans for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; .
means normally positioned for preventing
_actuation of said valve means to the open position, said
valve actuation prevention'means being movable out of said
p051tlon only by application of an external force:;
means for receiving said valve actuation
prevention means to facilitate actuation of said valve means
and ignition of said gaseocus medium, said receiving means
including a plurality of non-interfering positions whereby
actuation of said valve means to the open positien is
permitted thereby selectively permitting exit of said
combustible gaseous medium from said valve means and
1gn1tlon of said gaseous medium by sparks produced by said
spark-producing means: and
means for selectively moving said valve
actuation prevention means to any one qt'said plurality of
non-interfering positions, said moving means being movable
laterally towards either one of two opposite sides'ofléaid
housing and subsequently being movable upwards towarfls one
©of said non-interfering positions of said receiving means.
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2. The flame producing lighter according to
claim 1 wherein said valve means is actuated to the open
position by actuator means and said means for preventing
actuation of said valve means to the open position comprises
means for preventing pivotal movement of said actuator means
by interference with the movement thereof, said valve
actuation interference means being selectively movable to
any one of said plurality of positions of said receiving
means SO0 as to be out of interference with said valve
actuator means.

3. The flame producing lighter according to
claim 2 wherein said valve actuation interference means is
normally retained in a valve actuation interference
position, the movement thereof to any one of said plurality
of positions out of interference with said valve actuator
means being resiliently provided.

4. The flame producing lighter according to
claim 3 wherein the resilient movement of said valve
actuation interference means causes said valve actuation
interference means to return to its position beneath said
valve actuator once the valve actuator is released, thus
preventing the valve means from opening.

5. The flame producing lighter according to
claim 4 wherein said receiving means comprises a plurality
of guide notches, each located in the respective side of
said valve actuator, and said valve acturtion interference
means is a safety latch movable laterally towards either one
of two opposite sides of said valve actuator and upwards
towards one of said guide notches unfil said valve actuator
is depressed, whereby said gaseous h;dium exits and the
safety latch moves back under the valve actuator when the

valve actuator is released.
l * c L L S *
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6. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises flint material and a rotatable spark-producing

wheel having a toothed surface positioned and arranged to
selectively frictionally contact said flint material.

7. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises electric spark-producing means.

8. The flame producing lighter according to
claim 5 wherein said means for selectively producing sparks
comprises piezoelectric spark-producing means. '

o. A fuel cutoff safety mechanism for use in

combination with a lighter comprising:

means for normally preventing actuation of a
fuel supply:;

a depressable valve actuator which, upon
depression, enables fuel to flow out from said fuel supply:

a safety latch normally positioned so as to
interfere with depression of said valve actuator and which
normally prevents depression of said depressable valve
actuator; and

means for receiving said safety latch in any

. one of a plurality of non-interfering positions thereby

permiﬁ;ing depression of said valve actuator,

' wherein application of a biasing force to
said safety latch moves said safety latch¥?laterally towards
either one of two opposite sides of said valve actuator and.
subsequently upwards out of said interfering position and
into one of said plurality of non-intérfering positions so
that selective actuation of said fuel supply and a

‘corresponding production of sparks by spark-produciﬁg means

ignites fuel from said fuel supply.
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10. ‘The fuel cutoff safety mechanism according to
claim 9 wherein said plurality of positions is two.

11. The fuel cutoff safety mechanism according to
claim 10 wherein a portion of said safety latch is normally
positioned between said valve actuator and a main body
housing of said lighter, thereby preventing depression of
said valve actuator.

12.'.The fuel cutoff safety mechanism according to
claim 11 wherein lateral movement of said safety latch in
either of two opposite directions provides a void between
said valve actuator and said main body housing, said void
being sufficient in size to enable said valve actuator to be
depressed at least partially into said void.

13. The fuel cutoff safety mechanism according to
claim 12 wherein upwards movement at either side of said
valve actuator, subsequent to said lateral movement, of said
safety latch towards a non-interfering position of said
latch receiving means located at least partially adjacent to
either side of said valve actuator, said safety latch being
resiliently maintained in said non-interfering position by
pressure exerted by said safety latch on said valve
actuator, enables said lighter toc be placed in an unlocked
configuration in which said valve actuator is capable of
being depressed, thereby permitting fuel to flow.

14. A flame developing lighter comprising:
. a housing; .
fuel supply means for supplylng fuel to be
ignited:
ignition means fortigniting fuel;
valve means for selectively permitting flow

TR R

of said fuel;
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means for maintaining said lighter ;n a
normally locked configuration in which fuel is prevented
from flowing through said valve means:; and

means for selectively unlocking said lighter"
from said normally locked configuration, said selectively

| unlocking means being movable laterally towards either one
of two opposite sides of said housing and subseguently being
movable upwards towards a top of said lighter into one of a
plurality of unlocked positions, and said selectively
ﬁnlocking means being symmetrical, and operable by a user’s

#

pma

same finger as used to actuate the lighter without requirirg
repositioning of the lighter in the user’s hand.

15. The flame developing lighter of claim-14
wherein said means for selectively unlocking said lighter
comprises a valve actuator which normally prevents escape of
fuel from said fuel supply when in a first position and is
depressable to a second peosition which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means, said maintaining means
including a safety latch which normally prevents depression
of said depressable valve actuator, wherein selective
application of a biasing force by the operator to said
safety latch permits depression of said valve actuator.

16. ' The flame developing lighter according to
claim 15 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,
thereby preventing depression of said vafve actuator.

17. The flame developing lighter according to
claim 16 wherein lateral movement irrreither direction of
said safety latch ‘provides a void between said valve

actuator and said housing, said void being sufficient in
_—————’—”_—_’_——_,
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size to enable said valve actuator to be depressed at least
partially into said void upon application of said biasing
force.

18. The flame developing lighter according to
claim 17 wherein upwards movement at either of two sides of
said valve actuator, subsequent to said lateral movement, of
said safety latch towards an unlocked position of said
maintaining means located at least partially adjacent to
said valve actuator, said safety latch being resiliently
maintained in said unlocked position by pressure exerted by
said safety latch on said valve actuator, enables said
lighter to be maintained in an unlocked configuration in
which said valve actuator is capable of being depressed,
thereby permitting fuel to flow.

-19. The flame developing lighter according to
claim 18 wherein said ignition means comprises a spark-
‘producing wheel and a flint urged against said wheel and
wherein sparks .are produced by rotation of said wheel.

20. The flame developing lighter according to
claim 18 wherein said ignition means comprises electric
spark-producing means.

21. The flame developing lighter according to
claim 18 wherein said ignition means comprises piezoelectric
spark~producing means.

22. An improved flame producing lighter of the .
type having a housing, a fuel supply, valve means for
selectively supplying fuel from said :fuel supply to a fuel
nozzle and spark-producing means fof producing sparks,
wherein the'improvement comprises means for selécugvely
permitting actuation of said valve means therebyiselectively

permitting exit of fuel from said fuel supply through said
_ It
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valve means and ignition of said fuel by sparks produced by
said spark-producing means, said means for selectively
permitting actuation including pivotally mounted actuator
means having an unlocked position and a locked position and
a safety latch movable laterally to either side of said
actuator means and then movable upwards towards either one
of two guide notches in said actuator means, said safety
latch preventing pivotal movement of said actuator means
from said locked position to said unlocked position by
interference with the movement thereof, wherein depression
of said actuator means in said unlocked position provides
fuel flow.

23. A flame developing lighter comprising:

a housing;

fuel supply means for supplying fuel to be
ignited:;

ignition means for igniting fuel;

valve means' for selectively permitting flow
of said fuel; and

control means for preventing the combination
of production of fﬁel flow and flame generation so as to
prevent production of a flame and for permitting
substantially simultaneous production of fuel flow and spark
generation to produce a flame, said control means being
bidirectionally actuatable to any one of a plurality of
positions whereby the combination of production of fuel flow
and flame generation is permitted, at least a portion of

; said control means being movable lateral?y towards either

one of two opposite sides of said housing and subsequently
being movable upwards towards a top of said housing into one

of said positions whereby fuel flow *#ind spark generation is
permitted.

24. The flame developing lighter of dadim 23
wherein said control means comprises: = ——

| A



REPLAGE%E T i

4 Mt ]

- This Sheet Has Been Replac

w9 i

a valve actuator which normally prevents
escape of said fuel from said fuel supply when in a first
position and is depressable to a second position which
permits actuation of said fuel supply means thereby
permitting fuel to flow out from said fuel supply means; and

a safety latch which normally prevents
depression of said depressable valve actuator,

wherein selective application of a biasing
force by the operator to said safety latch permits
depression of said valve actuator.

25. The flame developing lighter according to
claim 24 wherein a portion of said safety latch is normally
positioned between said valve actuator and said housing,
thereby normally preventing depression of said valve
actuator.

26. The flame developing lighter according to
claim 25 wherein.lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said veoid.

27. The flame developing lighter according to
claim 26 wherein upwards movement along either side of said
valve actuator, subsequent to said lateral movement, of said
saféty latch towards a position at least partially adjacent
to said valve actuator, said position bejing resiliently
maintained by pressure exerted by said safety latch on said
valve actuator, provides said lighter in one of a plurality
of unlocked configurations in which;ﬁ&id valve actuator is
capable of being depressed, thereby permitting fuel to flow.
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28. The flame aeveloping lighter according to
claim 27 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

29. The flame developing lighter according to
claim 27 wherein said ignition means comprises electric
spark-producing means.

30. The flame developing lighter according to
claim 27 wherein said ignition means comprises piezoelectric
spark-producing means.

31. A flame producing lighter resistant to
unauthorized use and normally maintained in a locked
configuration comprising:

a housing:

fuel supply means for supplying fuel to be
ignited: .

ignition means for igniting fuel:

valve means for controlling the flow of said
fuel;

a valve actuator which normally prevents
escape of said fuel when in a first position and is _
depressable to a second position which permits actuation of
said fuel supply means thereby permitting fuel to flow out
from said fuel supply means;

a safety latch having an interfering portion
whlch is normally positioned between said valve actuator and
said housing, said interfering portion normally preventing
depression of said depressable valve actuator and normally
maintaining said lighter in said locked configuration;

latch receiving meansaslocated at least

partially adjacent to said valve actuator and on each side
thereof, '
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val ve actuator 14 in an undepressed posi-_tion. Finger

poSi t

act ugt REPRATEAOR oF interfering portion 44 safety | atch 16 have been
moved i Eﬂﬁﬁgu_ “grrii pdi cat ed by the arrow, : lated70 i nt o whi ch
a poftifo ctuator 14 may bg ﬁubse ted As

depi safety latch 1 S un Ioadlng

wherein lateral movement of said safety latch
in either direction provides a void between said valve
actuator and said housing, said void being sufficient in
size to enable said valve actuator to be depressed at least
partially into said void, and further wherein upwards
movement of said safety latch along either side of said
valve actuator, subsequent to said lateral movement, into
said latch receiving means enables said latch to be
resiliently maintained in said latch receiving means by
pressure exerted by said valve actuator on said safety
latch, so as to provide said lighter in said unlocked
configuration in which said valve actuator is capable of
being depressed, thereby permitting fuel to flow.

32. The flame producing lighter according to
claim 31 wherein said ignition means comprises a spark-
producing wheel and a flint urged against said wheel and
wherein sparks are produced by rotation of said wheel.

33. The flame producing lighter according to
claim 31 wherein said ignition means comprises electric
spark-producing means.

34. The flame producing lighter accdrding to
claim 31 wherein said ignition means comprises piezoelectric
spark-producing means.

35. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressufe: .

valve means arranged for selective actuation
between a normally closed position-ghich prevents exit of
said gaseous medium from said reservoir, and an open
position which permits exit of gaseous medium from said

reservoir through said valve means;
B W S al




finger actuated portion 54 in the position depicted in Fig. 16, interfering
port q%jiﬁ ﬂd? TRYJE[pctuated portion 54 will return to

posi cred’ 'P Fig. 15. ~ Fig. 17 depicts safet yﬂ?éh%QH%SGBapﬂeplaced
n I

val v’ ct uator 14 i unl ocked COI’IfI%UI’atIOI’l ready for deprmmmmﬁ

val vi- hcB6aMAR 257 Inﬂerferlng portionb4ft of safety latch 16
upwaf dg in a dlrectwoq I ndi cat ed by

i

means for selectively producing sparks at a
location proximate the gasecus medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium;

means normally posztloned for preventing
actuatlon of said valve means to the open position, said
valve actuation prevention means being movab;e out of said
actuation prevention position only by application of an
external user applied force, said valve actuation prevention
means being retained in said valve actuation prevention
position at least until said force is applied thereto; and

means for selectively moving said valve
actuation prevention means to any one of a plurality of
non-interfering positions whereby actuation of said valve
means to the open position is permitted thereby selectively '
permitting exit of said combustible gaseous medium from said
valve means and ignition of said gaseous medium by sparks
produced by said spark producing means, said moving means
‘being movable laterally towards either one of two opposite
sides of said housing and subsequently being movable upwards
towards a top of said housing into one of said non-
interfering positions.

36. The flame producing lighter of claim 35
further comprising a depressable valve actuator, depression
of said valve actuator causing actuation of said valve
means, wherein said valve actuation prevention means is
normally positioned between said valve actuator and a wall
of said housing so as to normally prevenfrdepression of said
valve actuator.

37. A flame producing lighiter which comprises:
.a housing defining reservoir for con;aining a
. combustible gasecus medium under pressure;

-

| A Y



“{iwnwnghrstepp , or guide, notch 40 (Fig 4) of val ve actuator
antageotse due to the com pressive toading which—safety latch 16

is und r*vvhen portlon 44t engages notch 40, renpyadiRh.d¥kL Dl €S- sure
fromf, n eg %@2 portion 54 once |qég{fer|n S been
engage Wth of i fisértied towards notch Wil | mmmmmm nt er.fering
| oy’ #4-or- F%ﬂg@#—— }

valve means arranged for selective actuation
petween a normally closed position which prevents exit of
said gaseous medium from said reservoir, and an open
position which permits exit of said gaseous medium from said
reservoir through said valve means; :

means for selectively producing sparks at a
‘location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and '

valve actuation prevention means movable
laterally towards either one of two opposite sides of said
housing and subsequently movable upwards towards a top of
said housing from a first default position whereby actuation
of said valve means to the open position is prevented, to
one of a plurality of other ﬁositions whereby actuation of
said valve means is permitted, said valve actuation
prevention means being movable from said default position to
.any of said other positions only by application of an
external user applied force '

38. The flame producing lighter of claim 37
further comprising a depressable valve actuator, depression
of said valve actuator causing actuation of said valve
means, wherein said valve actuation prevention means is
normally positioned between said valve actuator and a wall
of said housing so as to normally prevent depression of said
va{ve actuator.

39. A flame producing light%r which comprises:

a housing defining reservoir for containing a
combustidble gaseous medium under pressure:; '
valve means for coq%rolling flow of said
gaseous medium; ' _

L
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actuated portion 54 slipping toward void 70 but will main- tain the |lighter

I n thq-cnn+rguﬁa%heﬁ~dewlcted in Fig. 18, until valve actuator 1 47158

depr es on of finger pressure to finger deprrgShdetBasBen K 1§ced

34 of |[vdlve actuator L4} as depicted |r5§ . 18 will yield the
depi cﬂe '%%ﬁ# ij‘n \hi ch val ve actuator 14 has been depre
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means pivotally mounted for selective
actuation of said valve means between a normally closed
position which prevents exit of said gaseous medium from
said reservoir, and an open position which permits exit of
gaseous medium ffom said reservoir through said valve means:

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; and ‘

means positioned between said valve actuation
means and at least a portion of said housing and configured,
dimensioned and adapted to interfere with depression of said
valve actuation means for preventing actuation of said valve
means to the open position, said valve actuation prevention
means being movable laterally towards either of two opposite
sides of said valve actuation means and subsequently movable
upwards towards a top of said housing to one of a plurality
of positions out of interference with said valve actuation
means only by application of an external user applied force
and returnable automatically to said valve actuation
prevention position after said valve means is moved to the
open position and said valve actuation means released.

40. The flame producing lighter of claim 39
wherein said interference means is a safety latch
comprising:

' a movable finger actuated portion adapted to
be moved so as to place said llghter in an unlocked
configuration;

an interfering portion connected to said
finger actuated portion for interfering with depression of
said actuation means:; ’

a central portion having an openlng therein
adapted for placement around a spring and serving to retain

- said safety latch in proximity with said actuavion means;

and I —
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ting f prjiumrtnluu h the valve and the fuel nozzle (not shown). In
panxiCngrilas “wali veriact gator 14 is de- presigﬂLIgg%gn_ﬂg_gL_Lhe val ve
actuatdr jfacilitates thelurging of safet ownward toward its
| ocked {pd- @hiMAR 19 ovi dled t hat spar k- pgddum s Y& @llas HeB d 7) _-was
actuat 4d ji n conbi nat'i oh \ th val ve actuator 14 ed ‘thef ue
fl ow ng t'hr-o-urg-h—t-he—#-uél nozzl e m\‘“m‘\

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter.

41. The flame producing lighter of claim 39
wherein said plurality of positions is two, one on each side
of said valve actuation means and at least partially defined
by a notch in each side of said valve actuation means.

42. A flame producing lighter which comprises:
a housing defining reservoir for containing a
combustible gaseous medium under pressure;
valve means for controlling flow of said
gaseous medium;
means pivotally mounted for selective
actuation of said valve means between a normally closed
position which prevents exit of said gaseous medium from
said reservoir, and an open position which permits exit of
gaseous medium from said reservoir through said valve means:
means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium; '
means for receiving said valve actuation
., means so as to facilitate fuel flow through the valve means
and ignition thereof, said receiving means having a
plurality of positions which do not interfere with said
valve actuation means; and
means positioned beneathpat least a portion
. .. of said valve actuation means so as to interfere with the
o pivotal movement of said valve actuation means for
preventing actuation of said valve seans to the open
position, said .valve actuation preﬁention means being
movable laterally towards either of two oppositeldides of
.- said valve actuation means and subsequently movible upwards
towards a top of said housing out of interference with said

N
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valve actuation means to oné of said plurality of non-
interfering positions only by application of an external
user applied force, said valve actuation prevention means
being retained in said valve actuation prevention position
until said force has been applied to said valve actuation
prevention means so as to move said valve actuation

prevention means to one of said plurality of non-interfering
positions.

. 43. The flame producing lighter of claim 42
' wherein said interference means is a safety latch
comprising:

a movable finger actuated portion adapted to.
be moved so as to place sald lighter in an unlocked
configuration:

an interfering portion connected to said
finger actuated portion for interfering with depression of
said actuation means:;

a. central portion having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said actuation means;
and

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter.

.- 44. A flame developing lighter comprising:

a housing;

fuel supply means for supﬁlying fuel to be

ignited; '
ignition means for 1an1t1ng said fuel:;
valve means for seleétlvely permitting flow

of said. fuel proxlmate the ignition provided by sald

ignition means; -

LU EL



- 20-

14,
bia‘

s . i - iy Once pressure is renoved fromval ve actuator
HHWﬁvﬁmmﬂfDﬂtff t he val ve actuator wtt—move upward due to the
' ) Heet Has Been Replaced -

06 MAR 1997

M s vt e

L.

N

a valve actuator which normally prevents
escape of said fuel from said fuel supply means when in a
first position and is depressable to a second position which
permits actuation of said fuel supply means thereby )
permitting fuel to flow out from said fuel supply means; and
a safety latch which normally prevents
- depression of said depressable valve actuator, at least a
portion of said safety latch being normally positioned
between said valve actuator and said housing, thereby
_ preventing depression of said valve actuator,
| wherein selective application of a force by
the operator to said safety latch moves said safety latch
laterally towards either of two opposite sides of said valve
actuator and subsequently upwards towards a top of said
. housing out of said position between said valve actuator and
" said housing and into one of a plurality of non-interfering
positions substantially adjacent said valve actuator in
which said latch may be releasably locked to permit
depression of said valve actuator.

45. The flame developing lighter of claim 44
wherein said safety latch comprises:

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration;

an interfering portion connected to said
finger actuated portion for interfering with depression of
said valve actuator;

a central portion havingzan opening therein
adapted for placement around a spring and serving to ‘retain
said safety latch in proximity with said valve actuator:
and : . 7

a pair of extension legs for facilitating
deflection and stabilization of said safety latch iwithin

said lighter.
L L




force p¢gvf3fd wTTﬂWTﬂ@ 30 as indicated in Fig. 20, and
t he fljane. 1fye exvanU|shed Advant ageousl y, as val ve
act uatfor] 14 nobves upwar g, safety latch 16 remains in

the d rﬂ)élMAf@l‘!Q?? ncte;frl ctional force§ bet ween inter-
ferin rti on 44 andi Etuator 14 are IBeds

requi fed to TTTTTthe—5a

t r@nsmemfsae laced
' ety latch and overcone
such t@Lgges.as those reguired to defl ect exten

46. The flame developing lighter according to
claim 45 wherein lateral movement of said safety latch in
either of two directions provides a void between said valve
actuator and said housing, said void being sufficient in |
size to enable said valve actuator to be depressed at least
partially into said void.

47. A flame producing lighter which comprises:

a housing defining reservoir for containing a
combustible gaseous medium under pressure;

valve means for controlling flow of said
gaseous medium;

actuator means pivotally arranged for
selective actuation of said valve means between a normally
closed position which prevents exit of said gaseous medium
from said reservoir, and an open position which permits exit
of said gaseous medium from said reservoir through said
"valve means;
" means for preventing pivotal movement of said
actuator means by interference with the movement thereof,
said valve actuation interference means being selectively
movable laterally towards either of two opposite sides of
said actuator means and subsequently movable upwards towards
a top of said housing to one of two positions out of
interference with said valve actuator means, said valve
actuation interference means being normally retained in a
valve actuation interference position, the movement thereof
to either one of said positions out of interference with
said valve actuator means being resiliently provided so as
to return said valve actuation interference means to its
position in interference with said valve actuator when said
valve actuator is released, thuslpfeventing said valve means
from opening; and

e
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MUlred for the I ocking and unl ocking of the lighter
| S g sitioning interfering portion 44 on a second

means for selectively producing sparks at a
location proximate the gaseous medium exit opening of said
valve means thereby selectively causing ignition of said
gaseous medium.

48. The flame producing lighter of claim 47
wherein said valve actuation interference means is a safety
latch comprising:

a movable finger actuated portion adapted to
be moved so as to place said lighter in an unlocked
configuration:

an interfering portion connected to said
fingér actuated .portion for interfering with depression of .
said actuator means:

- a central portion having an opening therein
adapted for placement around a spring and serving to retain
said safety latch in proximity with said actuator means;
and

a pair of extension legs for facilitating
deflection and stabilization of said safety latch within
said lighter.

49. A fuel cut-off safety mechanism for use in
combination with a lighter which comprises:
_ means for normally preventing actuation of a

fuel supply:

means for selectively permittihg actuation of
said fuel supply including a depressible valve actuator
which upon depression actuates said fuel supply thereby

} permitting fuel to flow out from said fuel supply; and

a safety latch which normally prevents
depression of said depressible valye actuator, said safety
latch being normally positioned between said valve actuator
and a main body housing of said lighter so as to prevent
depression of said valve actuator, said safety. ga&tch being
arranged such that lateral movement of said safety latch in

* c L M H *




actuator 14. This second side is opposite the first side

of actuator 14 again which interfering portion 44 was
¢feEfiance depicted in Figs. 15-20. The

L AtL-ens depicted in Figs. 21-26 are iden-

yst  15-20, except § §at finger actuated

atch 16 is noved in a lateral direc-

t depicted in Figs. 15-20. Accord-

either direction provides a void between said valve actuator
and said main body housing, the void being sufficient in
size to enable said valve actuator to be depressed at least
partially thereinto; and

a notch on each side of said valve actuator
for receiving said safety latch, wherein upward movement of
said safety latch on either side of said valve actuator,
subsequent to said lateral movement, into one of said
notches causes said safety latch to be resiliently
maintained therein by force exerted by said safety latch on
said valve actuator, thereby placing said lighter in an
unlocked configuration wherein said valve actuator is
capable of being depressed thereby permitting fuel to flow,
said safety latch including:

a movable finger actuated portion
adapted to be moved so as to place said lighter in an
unlocked configuration:;

an interfering portion connected to said
flnger actuated portion.for interfering with depression of
said actuation means:;

a central portion having an opening
therein adapted for placement around a spring and serving to
retain said safety latch in proximity with said actuation
means; and

a pair of extension legs for
facilitating deflection and stabilization of said safety
latch within said lighter.

This Sheet Has Been Replaced.
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may ke devised by, FrI8kAL et BoTTVELY ACTUATABLE LIGHTER

ABSTRACT

A selectively actuatable child resistant lighter
device is disclosed which includes a body (12)
defining reservoir (15) for containing a combustible
gaseous medium (9) such as butane, and having a valve
arranged to be selectively actuated between a normally
closed position and an open position which permits the
2xit of the gaseous medium. Such child resistant
lighter can selectively produce sparks at a location
proximate to the gaseous medium exit to ignite the
gaseous medium. A safety mechanism mormally prevents'
actuation of the valve to the open position. Such
child resistant lighter device embodies a resiliently
releasable safety latch which prevents the actuation

.of the valve actuator to the 6pen poéition. The
safety latch (16) is sélectively movable to a
plurality of positions out of interference with the
valve actuator, so that the gaseous medium may be
released and ignited by the sparks. The safety latch
is resiliently structured and mounted such that once
a flame is produced and the wvalve actuator (14) 1is
released, the safety latch returns to its closed or
locked position to prevent actuation of the valve to
the open position by prevention of the pivotal motion
of the valve actuator. To "re-use" the lighter, the
safety latch must again be moved to one of the open or
unlocked positions so that the valve actuator can be
opened for subsequent ignition-of the gaseous medium.
Such mechanism is difficult for a young child to

.light, but is capable of actuation by adults.

FIGURE 1
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2. The flame producing lighter according to
claim 1 wherein said valve means is actuated to the open
position by actuator means and said means for preventing
actuation of said valve means to the open position comprises
means for preventing pivotal movement of said actuator means
by interference with the movement thereof, said valve

actuation interference means being selectively movable to

any one of said plurality of positions of said receiving
means sc as to be out of interference with said valve

actuator means.

3. The flame producing lighter according to
claim 2 wherein said valve actuation interference means is
ﬁcrmally retained in a valve actuation interference
position, the movement thereof to any one of said plurality
of positions out of interference with said valve actuator
means being tresiliently provided.

4. The flame producing lighter according to
claim 3 wherein the resilient movement of said valve
actuation interference means causes said valve actuation
interference means to return to its position beneath said
valve actuator once the valve actuator is released, thus

'preventing the valve means from opening.

5. The flame producing lighter according to

.claim 4 wherein said receiving means comprises a plurality

of guide notches, each located in the respective side of
said valve actuator, and said valve actuation interference
means is a safety latch movable laterzlly towards either one
of two opposite sides of said valve actuator and uéﬁards
towards one of said guide notches unt11 said valve actuator
is depressed, whereby said gaseous medium exits and the
safety latch moves back under the valve actuator when the

valve actuator is released.
LR 0
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“B‘I‘D&RECTI‘ONAL SELECTIVELY ACTUATABLE LIGHTER

Description

Technical Field

This invention relates generally to lighters which
consume fuel such as, for example, butane which is
stored in a reservoir in a liquid state, then passed
through an expansion valve means where it becomes
gaseous, and finally ignited by a spark or other similar
means. More particularly, the invention relates to a dis-
posable butane cigarette lighter having a safety mech-
anism which prevents a valve actuator from being de-
pressed and in tum prevents a valvs, or fuel, nozzle from
expelling butane thereby rendering operation of the
lighter by young children difficult. Advantageously, the
safety mechamsm of the lighter may be deactivated by
moving a safety latch to any one of a plurality of non-
interfering positions, thus increasing the user friendii-
ness of the lighter to the intended usars

Description of the Prior-Art

Various prior art lighters, some of them incorporat-

- .ing safety featurss, are known. Safety features ara gen-
erally provided to reduce the risk of injury to an operator

" or bystanders. Some of such safety features relate to
mechanisms which prevent ignition of a fuel source un-
less the lighter is properly oriented, mechanisms which
automatically. turn off a fuel source supply valve and

tamper protection arrangements.

‘More recantly, attention has been directed toward
preventing ready actuation of such lighters by persons
normally not able to appreciate the potential danger of
the flame. Such danger includes the potential to burmn
the individual directly or to burn surrounding areas or
items, thus creating the possibility of spreading to a fuily
developed fire. Individuals normally contemplated in
these efforts are small children, mostly in the age cate-
gory of five years or younger.

For example, U.S. Patent No. 4,830,603 to Cirami
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—T8lates to a cigarette lighter in which a locking mecha-

nism is provided partially under a vaive-actuating push-
button and extends into a compartment appended to but

distinct from a fuel companment. The locking mecha--
nism relocks itself after each depression of the pushbut- '

ton. In particular, one end of a stitfly flexible, spring steel
wire is held firmly in place in the compartment. Another
end of the spring steel wire forms a probe extending into
a channel provided in the underside of the pushbutton.
The spring steel wire, in & locked configuration, prevents
depression of the pushbutton by engaging a low cailing
on_the underside of the pushbutton. A portion of the
spring steel wire in the form of a loop extending outward
from the lighter is accessible by an operator and may

be suitably moved by the operator thereby causing the

probe to move within'the channel in the unders:de of the
pushbutton.

U.S. Patent No. 4,832, 596 to Morris, Sr. relates to
acigarette lighter having a stop member slidably mount-
ed thereon for releasably engaging a gas valve actuat-
ing lever. in particular, a spring biased stop member is
slidably mounted on a top portion of a conventional port-
able disposable cigarette lighter. The stop member is

- biased so as to place one of its ends under the lighter's

gas valve actuating lever so as to prevent movement of
the lever in a direction which may open the gas valve.
The lever may be actuated once the stop member is
pushed in a direction opposite to the biasing force of the

" spring so as to slide the end which is under the lighter's

gas valve outward.

U.S. Patent No. 4,717,335 to Loveless relates to a_
cigarette lighter in which rotation of a spark-producing
wheel is limited. In particular, the spark-producing wheel
may be rotated in one direction to deliver a spark toward
a nozzle through which gaseous fuel is passed, thereby.
operatlng the lighter and causing fuel to ignite. Rotation
of the spark-producing wheel in the other direction may
deliver a spark away from the nozzle. The spark-pro-
ducing wheel_has a pin-shaped structure attached
therato which serves to limit the rotation of the wheel to
under 360° by contacting the housing structore. Thus,
whether a spark indeed is produced depends upon the
direction of attempted rotation and the position of the

to be nobved so. as

an



25 Eki'ﬂ SHEET ger actuated portion for interferi ng W th
HRFPACERIENT ¢ ~

20 NOV 1998 -3-

pin-shaped structure relative to the housing structure.
" In theory, once the lighter is operated and the fuel ignit-
| ed, and the pin-shaped structure has traversed its entire
pdth of travel, subsequent operation of the lighter is im-
peded since the pin-shaped structure comes into con-
tact with the housing, preventing a spark from occurring

in the vicinity of the fuel nozzle.

- U.S. Patent Nos. 4,028,043 and 4,049,370 each to
Neyret relate to presale tamper protection mechanisms
which partially surround a spark-producing wheel, fuel
nozzle or depressable valve actuation member of a
lighter. These preéale tamper protection mechanisms
are attached to the lighter housing by frangible webs and
are removed by a purchaser after sale of the lighter to
expose the spark-producing wheel, fuel nozzle and de-
pressable valve actuation member. However, such a
presale tamper protection mechanism is of limited value
once initially removed by a purchaser. |

U.S. Patent Nos. 3,547,568 to Tamarin and
3,699,286 to Lockwood et al. relate to lighters having -
orientation sensing mechanisms which hinder or pre-

~ vent actuation of the lighter in an inverted position. Un-
fortunately such mechanisms may not provide a suffi-
cient degree of safety to young children who tamper with
the hghter since they merely hxnder operation in pre-
scribed orientations.

Many safety mechanisms are 'unnecessarily com-
plicated, presant difficulty in their manufacture and ex-
hibit a high likelihood of mechanical failure during usa.

. Another disadvantage found in some devicas is that the
o particular construction employed limits the shape and
. - size of the lighter housing due to thé requirement that
the housing be large enough to accommodate the safety
mechanism(s). Further disadvantages relate to the rei-
ative ease which some safety mechanisms may be de-
feated and to the reliability of the safety mechanisms.
For axample, some safety mechanisms may be overrid-
den or removed with relative ease. Additionally, some
devices are not equally adaptable for use with both right-
handed and left-handed users, and some include incon-
veniently shaped levers or knabs which need to be ac-
tuated by the user in order to operate the lighter. Fur-
thermore, some of these devices require repasitioning
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safety mechanism and before the lighter is operated to
produce a flame. For example, some lighters include a
safety mechanism actuation means located sufficiently
far from a valve actuation means, or on another side of
the lighter than the vaive actuation means, so as to re-
sult in awkward operation of the lighter. Additionally, the
safety mechanism actuation means of some lighters is
limited to a single position at which the hghter may be
-operated.

Although it is known to prevent or hinder presale
actuation of a depressable valve actuation member or
actuation of a lighter in a spscified orientation, none of
- the above-described lighters provides an efﬁciently
- manufacturable, relatively small, reliable mechanism for

preventing actuation of the depressable valve actuation
member and movabie into a plurality of non-interfering
positions and which may easily be mcorporated into the
assembly of conventional lighters.
Although current efforts as described herein may
sometimes be referred to as “child-proof lighters®,
“child-resistant lighters® or the like, it should be made
clear that such developments are actually directed to-
ward minimizing ready flame production on a flame pro-
ducing lighter by persons normally considered incapa-
~ble of appreciating the potential- danger of a lighter
-flame. .
Consistent with such efforts is the recognition that
to deveiop a “child-proof” lighter per se, would not be
viable. At best it can be reascnably sought to create a
lighter which is “child-resistant®, but how “child-resist-
ant* a lighter will be will depend upon related factors and
circumstances. For example, it is known thatlighters are
specifically designed to produce a flame. Accordingly, if
- the lighter were to come into the possession of a person
incapable of appreciating the potential danger of the .
flame a potentially dangerous situation will prevail. This
situation would be independent of the operating condi--
tion of the lighter and would prevail even if the lighter is
in perfect working order. Further, in many instances
lighters contain clear written warnings prominently dis-
played on their surface and, without proper supervision.
a young child who gains possession of the lighter can
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preciated since it cannot be read and/or understood by
. the child. Accordingly. "child-resistant® efforts are best
directad toward protacting the child from its own acts
“should the child come into possession of a lighter with
or without the parents' knowledge or consent. The po-
tential danger would prevail even if the lighter is a prop-
erly functioning lighter and has a clear warning dis-
played thereon advising the user to keep the lighter out
of the reach of children. '
~ Nevertheless, any such ch:ld-reststant lighter will
have its limitations with respect to young children, and
no such lighter should provide parents or aduits with a
false sense of secunty so that they may become less
cautious in their handling of the lighter or permit ready
access to the lighter by young children. Further, such
lighters should not be made so difficult to light as to -
cause adults to use altemnative forms of lighting, i.e..
matches, which are generally consicered to be poten-
tially more dangerous. At best, the lighter should provide
a young child with sufficient deterrent features as to pre-
vent the child from readily producing a flame on the light-
er or to deter the child from readily producing a flame at
least for a time sufficient to permit the normmally expected
intervention of aduit supervision.

The present invention is directed toward a flame
producing lighter which is selectively actuatable in such
a manner as to provide a substantial degree of difficulty

" for young children - mostly five years or younger - to
. actuate the lighter and produce a flame, while being user
- friendly and capable of actuation by right-handed as well
- as left-handed aduits.

SUMMARY OF THE INVENTION

This invention relates to a child resistant selectively
actuatable flame producing lignter having a safety
mechanism which is normally in a locked paosition and
is movable to any one of a plurality of unlocked or non-
intertering posmons in which the lighter may be operat-
ed. Advantageously, the safety mechanism may be cp-
erated with the same finger a user employs to depress
a valve actuation lever, without requiring repositioning



partially into said void. 4. The fl ame
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aCrUarTon Teans.  of the lighter in a user's hand. The plurality of unlocked
asitions enables the lighter to be adapted for use by
right-handed as well as left-handed users with the same
relative ease, without detracting from the effectiveness
of the lighter's safety mechanism. Furthermore, the
safety mechanism may be easily incorporated into the
assembly process of conventional lighters.
In particular, the invention relates to a lighter as dis-
closed in claim 1.
Preferably, the safety latch compnses a movable
finger actuated portion adapted 1o be moved sO as 1o
~ place the lighter in an.unlocked configuration, an inter-
fering portion connected to the finger actuated portion
for interfering with depression of the valve actuator, a
central portion having an opening therein- adapted for
‘placement -around a spring and serving to ratain the
" salety latch in proximity with the valve actuator, and a
pair of extension legs for facilitating deflection and sta-
bilization of the safety latch within the lighter.
 The means for selectively producing sparks prefer-
ably comprises flint matérial and a rotatable spark-pro-
ducing wheel having a toothed surface positioned and
arraﬁged to selectivaly-frictionally contact the flint ma-
terial. Alternatively, the means for selectively producing
sparks may comprise electric spark-producing means
and more specifically, piezoelectric spark-producing
maans.
A fuel cutoff safety mechamsm is disciosed for use
in combination with a lighter comprising means for pre-
" venting actuation of a fuel supply under normal circum-
. stances and means for selectively permitting actuation
- of the fuel supply, wherein such selective actuation of
- the fuel supply and a corresponding production of
sparks by spark-producing means ignites fuel from the
fuel supply. The actuation permitting means includes a
depressabie valve actuator which, upon depression, en-
ables fuel to flow out from the fuel supply and a safety
latch normally positioned so as to interfere with depres-
sion of the valve actuator and which normally prevents
depression of the depressable valve actuator. This
mechanism also includes means for raceiving the safety
latch in one of a plurality of non-interfering positions
thereby permitting deprassion of the valve actuator. Ap-
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plication of a biasing forca to the safety latch moves the

" safety latch out of the interference position and into one
of the plurality of non-interfering positions so that selec-
tive actuation of the fuel supply and a corresponding
production of sparks ignites the fuel. Preferably, there
are two such non-intarfering positions. .

_A portion of the safety latch is normally positioned
betwaen the valve actuator and a main body housing of
the lighter and prevents depression of the valve actua-
tor. Cross-wise, or lateral, movement of the safety latch -
in either of two directions provides a void between the
valve actuator and the main body housing, the void be-
ing sufficient in size to enable the vaive actuator to be
depressed at least partially into the void. Upwards -
‘movement, at either side of the valve actuator, subse-
quent to the lateral movement, of the safety latch to-
wards a non-interfering position of tha latch receiving
means located at least partially adjacent to either side
of the vaive actuator, the safsty latch being resiliently
maintained in the non-intertering posatlon by pressure
exerted by the safety latch on the valve actuator, ena-
bles the lighter to be placed in an unlocked configuration
in which the valve actuator is capable of being de-
‘pressed, thereby permitting fuel to flow.

Advantageously, it the lighter is left unattended a
young child or other such person will encounter difficulty
in releasing any gaseous material to produce a flame
due to the locking action of the safety latch and the effort
required to move it laterally and upwards towards the
uniocked position. Thus, in the event the lighter inad-
vertently comes into the possession of a young child,
the child may be able to tum the spark-producing wheel -
but will, at best, only be able to produce sparks from the
spark-producing wheel by rotating it against the flint.
Gaseous material will not be raleased due to the action
of the safety latch which directly prevents the vaive ac-
tuator from being depressed thersby preventing the
valve nozzle from expelling fuel.

Operation of the lighter requires a certain amount
of dexterity and the application of concentrated forces
as well as the application of a plurality of forces in mul-
tiple directions and in a specified sequence. Advanta-
geously, these factors tend to render the lighter difficult
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Furthermore. the lighter of the present invention is

a passive locking lighter. Advantageously, the lighter au-
tomatically returns to its locked configuration once the

depressed valve actuator is released. Thus, the lighter
is maintained in an at-rest or default configuration which -

is locked thereby preventing the production of a flame.
Advantageously, there exists a plurality of unlocked

or non-intertering configurations of the lighter in which_

the lighter may be actuated. Accordingly, the lighter is
adapted for use by right-handed as well as left-handed
users with the same relative sase. Furthermore, the us-
er may operate the safety mechanism with the same fin-
ger as used to deprass the vaive actuator without requir-
ing the user to reposition the lighter in the usar's hand.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features, and advantages

of the present invention will bacome more readily appar-
ent from the following detailed description of the inven-
tion in which like elements are labslled similarly and in
which:

ol

FIG. 1 is a perspective view of a preferred embod-

- iment of a selectively actuatable child resistantlight-

- er of the present invention in a locked configuration;

FIG. 2 is another parspective viaw from a diffarent

angle of the lighter depicted in Fig. 1 and further de-

picting a safety latch in greater detait;

FIG. 3 is a partial cross-sectional view of the chiid
resistant lighter of Figs. 1 and 2 depicting the lighter
in a locked configuration;

FIG. 4 is an exploded view of a vailve actuator and
safety latch depicted in Figs. 1-3;

- FIG. Sis a top view along line 5-5 of the safety latch
depicted in Fig. 4;

FIG. 6 is a bottom view along fine 6-6 of the valve
actuator depicted in Fig. 4; '

7. The
wher ei n
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nerteri-ng-—postt OBl 7 is a schematic diagram depicting a piezoe-

lectric lighter apparatus in which the present inven-
tion may be employed and having an optional safety
switch depicted in the open position and a locking

means depicted in the locked position to prevent the
production of sparks and the flow of fuel;

FIG. 8 is a schematic diagram depicting the piezo-
electric lighter of Fig. 7 with the safety switch de-
picted in the closed position and the locking means
depicted in the unlocked position and depicting a
flame; .

FIG. 9 is a perspective view of a preferred embod-
iment of the child resistant lighter in an uniocked
configuration in which the position of the safety latch
is moved from its at-rest locked position to a first
side of the valve actuator thereby allowing for the
vaive actuator to be depressed so as to allow a

valve to be opened and to release gas through a
fuel nozzle;

FIG. 10 is a perspective view of the child resistent
lighter of Fig. 9 with the valve actuator in a de-
pressed position;

FIG. 11 is a perspective view of a preferred embod-
iment of the child resistant lighter in an uniocked
configuration in which the position of the safety latch
is moved from its at-rest locked position to a second
side of the valve actuator and the vaive actuator
may be depressed so as to allow a.valve to be
opened and to release gas through a valve nozzle;

FIG. 12 is a perspective view of the child resistent

lighter of Fig. 11 with the valve actuator in a de-
praessed position;

- FIG. 13 is a partial cross-sectional view of a pre-
ferrad embodiment of the child resistant lighter de-

picting the lighterin an unlocked but not depressed
configuration;
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FIG. 14 is a partial cross-sectional view of a pre-
ferred embodiment of the child resistant lighter de-
picting the lighter in an unlocked and depressed
configuration;

FIG. 15 is a frontal view of the safety latch of the -
preferred embodiment of the child resistent lighter
in its locked position thereby preventing depression
and actuation of the valve actuator:

" FIG. 16 is a frontal view of the safety latch in a par-

tially unlockad position at a ﬁrst side of the valve

.actuator,

FIG. 17 is 2 frontal view of the safety latch in its fully
uniocked position at a first side of the vaive actuator:

FIG. 18 is a frontal view of the safety latch in its un-
locked position at a first side of the valve actuator
and ready for actuation:

. FIG. 19 is a frontal view of the safety latch in its un-

locked position at a first side of the valve actuator
and the valve actuator depressed so as to permit
the flow of fuel;

FIG. 20 is a frontal view of the safety latch in its
locked position after the valve actuator was de-
pressed and released;

FIG. 21 is a frontal view of the safety latch of the
preferred embodiment of the child resistent lighter
in its locked position thereby preventing depression
and actuation of the vaive actuator;

FIG. 22 is a frontal view of the safety latch in a par-
tially unlocked position at a second side of the valve
actuator;

FIG. 23 is a frontal view of the safety latch in its fully
unlocked position at a second side of the valve ac-
tuator;
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FIG. 24 is a frontal view of the safety latch in its un-
locked position at a second side of the vaive actu-
ator and ready for actuation:

FIG. 25 is a frontal view of the safety latch in its un-

" locked position at a second side of the valve actu-
ator and the valve actuator depressed so as to per-
mit the flow of fuel; and '

FIG. 26 is a frontal view of the safety latch in its
locked position after the valve actuator was de-
prassed and rgleased.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

~Referring initially to Figs. 1 and 2, there is depiéted.
in a default or at-rest configuration, the lighter of the

“present invention comprising @ main body portion 12, a

depressable valve actuator 14, a safety latch 16 and a
spark-producing wheel 18. Advantageously, the default
configuration is also a locked configuration in which
valve actuator 14 cannot be depressed. Deprassion of
vaive actuator 14 permits fuel to flow through a fuel noz-
Zle {not shown) and to be ignited by sparks produced by
spark-producing wheel 18 frictionally engaging a flint
(not shown). Advantageously, uniess safety latch 16is

' positioned away from its depicted at-rest or dafault po-

sition and into either one of two non-interfering positions
defined by either one of two notches formed in valve ac-
tuator 14, any attempted deprassion of valve actuator
14 will not result in the flow of fuei and the lighter will be

- inoperable. The position of safety latch 16 as shown in

Figs. 1 and 2 may best be charactertzed as a 'default
position* under normali conditions.

. Auser tvpicailv holds the main body partion of the
lighter in his hand, rotates with his thumb the spark-pro-

ducing wheel in a direction toward the depressable sur-
tace of the valve actuator to produce a spark, while de-
pressing the valve actuator to allow fuel to pass through
the fuel, or valve, nozzle. The spark produced by the
wheel ignites the fuel. This is a relatively conventional |
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structure for most lighters, including disposabile lighters.
Referring now to Fig. 3, there is depicted a cross-
section of the lighter of Figs. 1 and 2 in a locked config-
uration. More particularly, valve actuator 14 is pivotally
mounted between side wall portions 13 which comprise
extensions of the side walls of body portion 12. Valve.
actuator 14 is attached to hollow fuel nozzle 20 slidably
supported within a valve housing 28. Hollow fuel nozzle
20 is held within a bore in valve actuator 14 by flanges
21, 23 having sufficient diameter to prevent slippage of
nozzle 20 through the bore in valve actuator 14. A com-

pressed spring 30 resides partially within a recess 32"

formed in valve actuator 14 and causes fuel nozzle 20
to be urged downward into valve housing 28 and body
portion 12. In particuiar, compressed spring 30 causes
valve actuator 14 to apply force to flange 23 thereby urg-
ing nozzle 20 downward into vaive housing 28 and body
portion 12 and preventing the flow of fuel through nozzle
20. In such an embediment, valve actuator 14 is em-
ployed to lift nozzle 20 by the application of force to
flange 21 in order to expel fuel. Alternatively, actuation
of valve actuator 14 may serve to remove pressure
maintaining the vaive nozzle in a closed position. A con-
ventional valve assembly (not shown) is located near
the recessed end of nozzle 20 and permits fuel to flow
through nozzle 20 only when valve actuator 14 is de-
pressed and nozzle 20 lifted. '

Lighter 10 further comprises a sparking flint 22

- mounted within a bore 24 defined by flint and spring.

housing 29 in main body 12. Flint 22 is urged toward
spark-producing whee! 18 by spring 26. Sparking wheel
18, which includes a toothed surface 19 which is pref-
arably suitably hardened and against which flint 22 is
urged, is mounted for rotation between side wall exten-
sion portions 13 in a conventional manner. Toothed sur-
face 19 inciudes suitable indentations which define
teeth such that when sparking wheel 18 is rotated
toothed surface 19 cuts against flint 22 causing the gen-
eration of ignition sparks. Additionally, sparking wheel
18 includes suitable indentations 17 which facilitate ro-
tation of sparking wheel 18 by an operator's finger.
Main body 12 defines an internai chamber 15 which
is filled with a fuel 9 such as butana fuel capable of va-
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porizing in a conventional manner to produce a gaseous
medium which passes through fuel nozzie 20 under the
control of a valve. Main body 12 is constructed from any
suitable structuralmaterial and is praferably constructed
from a plastic material. Polyacetal is a preferred material
for main body 12. However, alternative materials such
as styrane acrylonitrile, polyester, nylon or the like may
be used. A shield 32, preferably constructed from metal,
is provided and functions as a wind guard around the .
flame thereby assisting in the ignition of the fuel..

As depicted in Figs. 1 and 2 a notched opening 25
is provided in body portion 12 to accommodate valve

-actuator 14 and safety latch 16 and, in particular, lateral

and upwards movement of safety latch 16. As will be
appreciated, Figs. 1-3 depict the lighter of the present
invention in a locked configuration, i.e., a default config-
uration. In this locked configuration, safety latch 16 is
positioned directly beneath valve actuator 14 and pre-
vents geprEssion of valve actuator 14, thereby prevent-
ing operation of the lighter.

Advantageously, notched opening 25 is shaped and
symmetrically formed in body portion 12 such that safety
latch 16 may be positioned to either side of vaive actu-
ator 14, as will be discussed in conjunction with Figs.
8-12 and 15-26. Accordingly, right-handed as weil as -
left-handed intended users will feel equally comfortable
in actuating the lighter without detracting from the effec-

tiveness of the lighter's safety mechanism.

Referring now to Fig. 4, there is depicted valve ac-
tuator 14 and safety latch 186 in greater detail. Vaive ac-
tuator 14 comprises a finger depressable surface 34, ex-
tensions 36, a bore 38. a first stepped, or guide, notch
40 and a second stepped, or guide, notch 42. Preferably,
first and second stepped notches 40, 42, respectively, -
are similarly shaped. A user desiring to actuate the light-
erdepresses finger depressable surface 34. Extensions

‘36 are provided to matingly engage with bores in side

wall portions 13 of body portion 12 to provide pivotal
movement of the valve actuator about extensions 36.
Bore 38 is adapted for receiving and grasping a portion

of fuel nozzle 20 between flanges 21 and 23. As will be

appreciated, stepped notches 40 and 42 are provided
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for engagement with an interfering portion 44 of safety
latch 16 during actuation of the lighter. in the locked or
closed configuration depicted in Figs. 1-3. an upper sur-
face 46 of intertaring portion 44 of safety latch 16 is flush
against a lower surface 48 of valve actuator 14, and a
lower surface of interfering portion 44 of safety latch 16
is flush against a section of body 12 formed by notch 25,
thereby oreventing dearession of vaive actuator 14.
Safety latch 16 is provided with pivoting extensions,

or legs, 50, 52 which facilitate deflection and stabiliza- =

tion of safety latch 16 within body portion 12 and assure
proper positioning and retention of safety latch 16 in
notched opening 25 especially when the safety latch is
moved. Each of extensions 50, 52 is dimensioned and
structured to respectively engage an inner wall or a
structural member of the lighter housing when safety

latch 16 is moved in a lateral direction. Safety latch 16

is also provided with a curved finger actuated portion 54
which is movable in a lateral direction toward either side
of vaive actuator 14. in_particular, lateral movement of
finger actuated portion 54 followed by upward move-
ment thereof causes interfering portion 44 to engage ei-
ther stepped notch 40 or stepped notch 42. Preferably,
the width of interfering portion 44 and the width of notch
25 are chosen such that once one side of interfering por-
tion 44 engages either stepped notch 40 or stepped
notch 42, an opposite side of interfering portion 44 will
abut or nearly abut a section of bogy portion 12 formed
by notch 25. Notch 25 is illustratively rectangular in
shape. Advantageously, such a configuration, in con-
junction with forces provided by pivoting extensions SO
and 52. facilitates resilient movement of interfaring por-
tion 44 and finger actuated portion 54 with respect to
safety latch 14 and the sections of body portion 12 de-

. fining notch 2S. Additionally, such a configuration, in

conjunction with forces provided by pivoting extensions
50 and 52, lacilitates retention of the lighter and, in par-
ticular. the safety latch, in an uniocked position once the
safety latch is placed in such an unlocked position and
until valve actuator 14 is depressed. Although’ safety
latch 16 is depicted as having a relatively smooth sur-

_ face on finger actuated portion 54, portion S4 or parts

thereof may be provided with a ridged surface. Such a
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ridged surface provides frictional resistance with a us-
er's finger to facilitate movement of finger actuated por-
tion 54 with respect to vaive actuator 14.

Referring to Fig. S, there is illustrated a view of the
topside of satety latch 16 taken along line 5-5-in Fig. 4.
Safety latch 16 is preferably symmaetrical. Finger actu- -
ated portion 54 of safety latch 16 is flexible in a first di-

- rection F1 towards one side of valve actuator 14 as well

as in an opposite direction £2 towards another side of
valve actuator 14. Opening S6 accommodates spring 30
(Fig. 3) and is of sufficient size to enable movement of
safety latch 16 into locked and unlocked posmons and
not to impair movement of spring 30.

Advantageously, symmetrical satety latch 16 canbe
easily incorporated into the assembly process of con-
ventional lighters. It is desirable that the material from
which. latch 16 is constructed is relatively rigid material
which is sufficiently resilient to permit movement of fin-
ger actuated portion 54 towards a section of body 12
defining notch 25 so as to at least partially close the
opening thereinbetween. Safety latch 16 is preferably
constructed of polyetherimide. lliustrative of alternative
materials from which safety latch 16 may be constructed
include polysulfone, polyethersulfone, or any sufficiently
resilient metal or elastomer, as well as a wide variety of
other suitable materials.

Referring now to Fig. 6, there is depicted a view of
the underside of valve actuator 14 along line -8 in Fig.

. 4. Recess 32 is adapted to receive spring 30 as depicted .

in Fig. 3 and may take on a variety of forms such as a

~ simple indentation or, altematively, a bore partially into

valve actuator 14 and having a center pin 58, extensions
60 and a chamfered edge 62. insertion of the fuel nozzle
into bore 38 of vaive actuator 14 during assembly of the
lighter is facilitated by siot 38 which permits expansion
of bore 38 to receive the fuei nozzle. Valve actuator 14
is constructed from material having sufficient dimen-
sional stability and rigidity to continuously over the life

- of the lighter assure proper relative positioning between

lower surface 48 of valve actuator 14 and upper surface
46 of interfering portion 44 of satety latch 16. actuator
14 is preferably constructed from glass filled polyether-
imide. Other illustrative materials from which valve ac-
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_ltuator 14 may be constructed are zinc, brass, aiuminum

and other glass filled polymers such as polysuitone, pol-
yethersulfone or the like. _ _

Fig. 7 schematically depicts a piezoeleciric type
lighter in which the present invention may be emgloyed.
The piezoelectric lighter comprises hammer and fuel re- -
lease means 64, spark providing means 88. electrical
cut-off safety switch &3, locking means 70 and valve
means 71. The piezoelectric lighter operates in a con-
ventional manner except for depression of hammer
means 64 which is prevented by inclusion of locking
means 70 operative on the fuel supply in accordance
with the present invention. lllustratively, such a locking
means comprises a safety latch and a valve actuator
which preferably prevent the flow of fuel as previously -
described, as well as preventing the production of -
sparks. In particular, locking means 70 may prevent the
production of sparks by electrically isolating an energy
source from the spark producing means. Alternatively,
the locking means may be arranged to selegively pre-.
vent only the flow of fuel or it may be arranged to selec--
tively prevent the preduction of sparks. As-depicted in
Fig. 7, the lighter is in a locked configuration since lock-
ing means 70 is positioned so as to prevent actuation of
hammer means 64. Additionally, safety switch &2 is de-
picted in an open, or off, position. - :

Fig. 8 schematically depicts the piezoelectric type
lighter of Fig. 7 in an unlocked configuration. In particu-
lar, locking means 70 is positioned so as to enable ac:
tuation of hammer means 84. Additionally, safety switch
68 is denicted in a closed, or on, position.

In operation of the present invention, and as depict-
ed in Figs. 9 and 10, a user must first move safety latch
16 in a lateral, or cross-wise, direction so as to sufficient-
ly displace interfering portion 44 of safety latch 16 to-
wards a section of main body 12 defining notch 25 to
ultimately permit depression of vaive actuator 14. How-
ever, in order to facilitate retention of safety latch 16 in .
such a displaced position, safety latch 16 is then dis-
placed in an upwards direction such that interfering por-
tion 44 of safety latch 16 abuts notch 40 of vaive actuator
14 (see Fig. 4). Such an uniocked configuration is de-
picted in Fig. 9. Depression of valve actuator 14 at this -
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point combined with and preferably preceded by rotation

- of spark-producing wheel 18 will causa the lighter toop-

erate, as indicated in Fig. 10. In particular, the sparks
thus produced will ignite the gaseous fuel which is per-
mitted to be expelled from nozzle 20 when vaive actua-

-tor 14 lifts nozzle 20 thereby actuating the valve. The

lifting action of valve actuator 14 in a vicinity near nozzle -
20 partially relieves the pressurized condition in the fuel
chamber thersby permitting the flow of fuel as a gaseous
medium through nozzle 20 and the subsequent burning
of such fuel.

Thus, the presently preferred embodlment of the in-
vention may be placed in an uniocked conflguratlon from
its default locked configuration by moving interfering
portion 44 of the safety latch into engagement with a first
stepped notch 40 (not shown in Figs. 9-10) at a first side
of valve actuator 14 as depicted in Figs. 9-10. However,
this same embodiment may also be uniocked by moving
interfering portion 44 of the safety latch into engagement
with a second stepped notch 42 (not shown in Figs.
11-12) at a second side of valve actuator 14 as depicted
in Figs. 11-12. Accordingly, the lighter of the present in-
vention may be used by right-handed as well as leit-
handed intended users with the same relative ease. Ad-
ditionally, it is possible that not all right-handed or left-
handed users feel most comfortable moving the finger
actuated portion of the safety latch in the same direction.
Advantageously, the lighter of the present invention en-
ables svery usar, whether right-handed or left-handed,
to actuate the lighter by urging the finger actuated por- _
tion in different directions.

Referring to Fig. 13, there is depicted a partial
cross-sectional view of the lighter of the present inven-
tion in an unlocked and undepressed, i.a., not actuated,
configuration. As can be seen from Fig. 13 in conjunc-
tion with Fig. 4, interfering portion 44 has been moved
so as to engage notch 40 of valve actuator 14. Advan-
tageously, forcas provided by pivoting extensions 50
and 52 which urge portion 44 into notch 40 facilitate re-
tention of the lighter and, in particular, safety latch 16,
in an uniocked and Undeprassed position as depicted in
Fig. 13. Altematively, the lighter may be configured so
as to be unlocked'and undepressed by positioning finger
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actuated portion S4 so as to place interfering portion 44
into engagement with notch 42 (Fig. 4). In other words,
the lighter may be resadied for actuation and flame pro-
duction by either moving finger actuated portion S4 in a
first lateral direction and then upwards so as-to place

- interfering portion 44 into engagement with notch 40 on

one side of vaive actuator 14 or, aiternatively, by moving
finger actuated portion S4 in a second lateral direction,
‘opposite the first lateral direction, and then upwards so
as to placs intarfering portion 44 into engagement with
notch 42 on an opposite side of valve actuator 14.
Referring now to Fig. 14, there is depicted a cross-
section of the lighter of the present invention in a de-
pressed and actuated configuration. As will be appreci-

. ated, movement of finger actuated portion 54 of safety

latch 16 and, in particular, interfering portion 44 into en-
gagement with either one of notches 40, 42 will permit .-
unimpeded depression of the valve actuator as depicted

in Fig. 14. .

- More specifically, such movement of safety latch 16
followed by depression of valve actuator 14 will cause
compression of spring 30 and urging of fuel-nozzle 20
upward and partially out of valve housing 28 and body
portion 12. Such lifting of fue! nezzle 20 upward will per-

~mit fuel to flow from chamber 15 through the valve (not

shown) and out of-nozzle 20 wheraupon it will have been
ignited by sparks produced by flint 22 and toothed sur-
tace 19 of spark-producing wheel 18. Hollow fuel nozzle

20 is held within bore 38 (Fig. 4) in valve actuator 14 by

flanges 21, 23 having sufficient diameter to assure prop-
er movement of the nozzle within valve housing 28.
Figs. 15-20 depict the sequence of operations re-
quired for the unlocking and locking of the lighter by po-
sitioning interfering portion 44 on one side of valve ac-
tuator 14. In pacticular, Fig. 15 depicts safety latch 18
and valve actuator 14 in the default or.locked position.
In this position, depression of valve actuator 14 by finger
pressure on surface 34 is prevented by the contact be-
tween lower surface 48 of valve actuator 14 and upper
surface 46 {Fig. 4) of interfering portion 44 of the safety

“'latch. As depicted in Fig. 15, interfering portion 44 is po-

sitioned directly beneath lower surface 48 of valve ac-
tuator 14 and safety latch 16 is prevented from any fur-
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~ ther downward movement since a lower surface of in-

terfering portion 44 abuts a wall of body 12 defi mng
notch 25.

Fig. 16 depicts safety latch 16ina pantially unlocked
position and valve actuator 14 in an undepressed posi- .
tion. Finger actuated portion 54 and interfering portion
a4 of safety latch 16 have been moved in 2 direction
indicated by the arrow, providing a void 70 into which a |

- portion 72 of valve actuator 14 may be subsequently in-

serted. As depicted. portion 44 of safety latch 16 is under
compressive loading. Absent any holding pressure on
finger actuated portion 54 in the position depicted in Fig.

18, interfering portion 44 and finger actuated portion 54
will return to their at-rest position as depicted in Fig. 15.

. Fig. 17 depicts safety latch 16 and valve actuator
14 in an unlocked configuration ready for depression of

. valve actuator 14. lnterfenng portion 44 of safety latch

16 has been moved upwards in a direction indicated by
the arrow towards stepped, or guide, notch 40 (Fig. 4)
of vaive actuator 14. Advantageously, due to the com-
pressive loading which safety latch 18 is under when

- portion 44 engages notch 40, removal of holding pres-

sure from finger actuated portion 54 once interfering
portion 44 has been engaged with or inserted towards
notch 40 will not result in interfering portion 44 or finger
actuated portion 54 slipping toward void 70 but will main-
tain the lighter in the configuration depicted in Fig. 18,
until valve actuator 14 is depressed. .

Application of finger pressure to finger depressable
surface 34 of valve actuator 14 as depicted in Fig. 18
will yield the configuration depicted in Fig. 19 in which
valve actuator 14 has been depressed thereby permit-
ting fuel to flow through the valve and the fuel nozzie
(not shown). in particular, as valve actuator 14 is de-
pressed, notch 40 of the valve actuator facilitates the
urging of safety latch 16 downward toward its locked po-
sition. Provided that spark-produc:ng wheel 18 (Fig. 7)
was actuated in comblnatlon with valve actuator 14 be-
ing depressed, the fuel ﬂowmg through the fuel nozzle
will be ignited. Such fuel will continue to flow and burn

as long as sufficient pressure is maintained on valve ac-
tuator 14, :
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Once prassure is reamoved from valve actuator 14,

the valve actuator will move upward due to the biasing
torce provided by spring 30 as indicated in Fig. 20, and
the flame will be extinguished. Advantageously, as vaive
actuator 14 moves upward, safety latch 16 remains in
the down position since frictional forcas between inter-
fering portion 44 and actuator 14 are less than the forces
required to lift the safety latch and overcome, inter alia,
such forces as those required to deflect extensions 50,
52. Once vaive actuator 14 moves upward a sufficient
amount, interfering portion 44 moves in the direction in-
- dicated by the arrow in Fig. 20 towards its at-rest posi-
tion. .
Figs. 21-26 depict the sequence of operations re-
quired for the locking and unlocking of the lighter by po-
sitioning interfering portion 44 on a second side of vaive
- actuater 14. This second side is opposite the first side
of actuator 14 against which interfering portion 44 was
urged during the sequencae depicted in Figs. 15-20. The
saquence of operations depicted in Figs. 21-28 ara iden-
tical to those of Figs. 15-20, except that finger actuated
portion 54 of safety latch 16 is moved in a lateral direc-
tion opposite from that depicted in Figs. 15-20. Accord-
ingly, interfering portion 44 engages notch 42 to place
the lighter depicted in Flgs 21-26 in an unlocked con-
figuration. -
While it is apparent that the invention herein dis-
 closed is well calculated to fulfill the objects above stat-
ed, it will be appreciated that numerous modifications
and embodiments may be devised by those skilled in
o the ant, and it is intended that the appended claims cover
o all such modifications and embodiments as fall within
' the true spirit and scope of the present invention.
More specifically, the locking mechanism and light-
er disciosed and claimed herein are not limited to use
in disposable lighters. Additicnally, a flame height ad-

justing mechanism may be provided to selectively adjust
the height of the flame.
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' Claims

A flame developing lighter comprising:

a housing (12); :
fuel supply means (15) for supplying fuel (2) to
- be ignited; :
ignition means (22 and 18 or 64, €6 and 68) for
- igniting said fuel; : .
valve means (20, 28) for selectively permlmng
flow of said fuel proximate the lgnmon provided
by said ignition means:
a valve actuator (14) which normally prevents
- escape of said fuel from said fuel supply means ‘
when in a first position and is deprassible to a
second position which permits actuation of said
fuel supply means thereby permitting fuel to
flow out from said fuel suoply means: and
a latch (16) which normally prevents depres-
sion of said depressible valve actuator, at least
a portion of said latch being normally positioned.
between said valve actuator and said housing,
thereby preventing depression of said valve ac-
tuator,

wharein selective application of a force to said
latch moves said latch laterally towards either of two
opposite sides of said valve actuator and subse-

" quently upwards towards a top of said housing out

of said position between said vaive actuator and
said housing and into one of a plurality of non-inter-
fering positions substantially adjacent said valve
actuator in which said latch may be releasably
locked to permit depression of said valve actuator.

The flame developing lighter of claim 1, wherein
said latch comprises: '

a movable finger actuated portion (54) adapted
to be moved so as to plac= said lighter in an
~ unlocked configuration;

an interfaring portion (44) connected to said fin-

g
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‘ger actuated portion for interfering with depres-
sion of said valve actuator; :
a central portion having an opening (58) there:n
adapted lor placement around a spring and
serving 1o retain said latch in proximity with said
valve actuator; and .
a pair of extension legs (50, 52) for factlxtatmg
deflection and stabilization of said latch within
said lighter.

The flame developing lighter according to claim 2,
wherein lateral movement of said latch in either of
two directions provides a void between said valve
actuator and said housing, said void being sufficient
in size to enable said valve actuator to be de-
pressed at least partially into said void.

The flame producing lighter of claim-1, wherein said
plurality of non-interfering positions is two, one on
each side of said valve actuation means (14) and
at least partially defined by a notch (40, 42) in each
side of said valve actuation means.

The flame producing lighter of claim 1, wherein after

'said vaive actuator is depressed allowing fuel to
. flow through said valve means, said latch moves

back under said valve actuator when said vaive ac-
tuator is released.

The flame producing lighter according to claim 1,
whaerein said ignition means comprises a flint mate-
rial and a rotatable spark-producing wheel having a
toothed surface positioned and arranged to selec-

“tively frictionally contact said flint material.

The flame producing lighter according to claim 1,
wherein said ignition means comprises a piezoelec-
tric ignition element.

The flame producing lighter according to claim 7,
wherein said latch also normally prevents the igni-
tion of said piezoelectric element until after said
latch is releasably locked in said one of said non-

interfering positions.
* [+ L M S *
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BIDIRECTIOﬁAL SELECTIVELY ACTUATABLE LIGHTER
ABSTRACT

A selectively actuatable child resistant lighter
device is disclosed which includes a body (12)
defining reservoir (15) for containing a combustible
gaseous medium (9) such as butane, and having a valve

arranged to be selectively actuated between a normally'“

" closed position and an open position which permits the
exit of the gaseocus medium. Such child resistant
lighter can selectively produce sparks at a location
proximate to the gaseous medium exit to -ignite the

' gaseous medium. A safety mechanism mormally prevents
actuation of the valve to the open position. Such
child resistant lighter device embodies a resiliently
releasable safety latch which prevents ‘the actuation
.0f the valve actuator to. the open pos:.t:.on. The
safety latch (16) is select:.vely movable to a
plurality of positions out of interference with the
valve actuator, so that the gaseous medium may be
released and ignited by the sparks. The safety latch
is resiliently structured and mounted such that once

-a flame is produced and the valve actuator (14) is
released, the safety latch returns to its closed or
locked position to prevent actuation of the valve to
the open position by prevention of the pivotal motion
of the valve actuator. To "re-use®" the lighter, the
safety latch must again be moved to one of the open or '
unlocked positions so that the valve actuator can be
opened for subsequent ignition of the gaseous medium.
Such mechanism is difficult for a young child to
.light, but is capable of actuation by adults.

EIGURE 1
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