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This is a continuation-in-part of U.S. Patent
Application Serial No. 07/723,989 filed on July 1,
1991, entitled "Selectively Actuatable Lighter", which
is a continuation-in-part of U.S. Patent Application
Serial No. 07/609,668 filed on November 6, 1990,
entitled "Selectively Actuatable Lighter", abandoned,
which is a continuation of Serial No. 07/239,734 filed
on September 2, 1988, entitled "Selectively Adtuatable
Lighter", which issued on March 26, 1991 as U.S.
Patent No. 5,002,482. This is also a continuation-in-
part of U.S. Patent Application Serial No. 07/912,421,
filed on July 10, 1992, entitled "Selectively
Actuatable Lighter", which is a continuation of U.S.

. Patent Application Serial No. 07/609,668. Each of

these four patent applications is incorporated herein
by reference. - - _
This application 1s also related to U.S. Patent

No. 5,125,829, entitled "Bidirectional Selectively
Actuatable Lighter" which issued on June 30, 1992, and
U.S. Patent No. 5,092,764, entitled "Selectively
Actuatable Lighter With Locking Value Cap" which
issued on March 3, 1992. This application is also.
related to U.S. Patent Applications Serial Nos. _
_ . P and . each entitled
"Selectively Actuatable Lighter” and each filed
concurrently herewith.  Each of these two patents and
three patent applications is incorporated'herein by
reference. _ -
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Application Serial No. 07/723, 989 filed on July 1, 1991, entitled

" Sel ecti v fgse3t abl e Lighter”, which is a continuation-in-RCT/AUSYB/10158
Pat ent App catlon Serial No. 07/609 668 filed on Novenber 6, 1990,
entitled "Selectlvely Act uat abl e Lighter", abandoned, which is a

conti nuation rial No. 07/239,734 filed on Septenber 2, 1988, entitled
"Sel ect 5 AEENAY abl e Li ghter”, which isgued on March 26, 1991 as U.S. '
1 : 0 2. This is also a contifivation-in- part .of U S. Patent
AGBHT CrER erjal, No, 074912,421, filed on July 10, 1992, entitled

Irvely A r*, which is a continuation of U S. Patent
Appllcatlon Serial No. 07/609, 668. Each of these four patent applications

i's incorporated heretﬂzQY1ﬁ€$ﬁff8ﬁerelatesTBéﬁeéﬂmhyC&blQ&gh%e%bso rel ated
to U S. Patent No, 5, 829, entitled " |d%rect|ona SeLe tlveb¥ h
~Actuat abl e ngHY%&a vﬁﬁ%ﬁPW%sﬁ%ﬁ ofuSR @S goforgeXamplg ic

is stored in a reservoir in a liquid state, then
5 " passed through a valve means and finally ignited by a

spark or other similar means. More particularly, the
invention relates to a butane cigarette lighter having
a selectable configuration which prevents depression
of a valve actuator and in turn hinders expulsion of

10 fuel from a valve nozzle (i.e., fuel nozzle) and/or
generation of sparks thgréby rendering operation of
the lighter by young children even more difficult.
Advantageously, this feature of the lighter may be
deactivated by moving a valve actuator to a non-

15 interfering position, thus facilitating flame
production.

escripti t
20 Numerous lighters are known, some of them
incorporating features which are designed to render
operation of the lighter more difficult by certain
users. Some of such features relate to mechanisms
which are designed to prevent ignition of a fuel
source unless the lighter is properly orienteqd,
mechanisms which are designed to automatically turn
off a fuel source supply valve, and tamper protection

25

~ arrangements.
x
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. Individuals normally contemplated in
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U S. Patent No. 5,092,764, entitled "Selectively Actuatable Lighter Wth
Locki ng Valwe d¢41ps503hi ch i ssued on March 3, 1992. This appl i cRCTYUSH3/101580
related to U S. Patent Applications Serial Nos. 07/965, 958 , 07/965,831
and 07/9655,832 , each entitled "Selectively Actuat able ghter” and each
filed concurrently herewith. Each of these two patentg :
applications is incorporated herein by reiesegce.

these efforts are young chlldren, in the age category
younger than five years.

U.S. Patent No. 4,784,601 to Nitta relates to a

gas lighter having an L-shaped slideable étopper which

5 is positionable to prevent descent of a gas lever
which controls fuel flow. The lighter is rendered
operable by moving the stopper outward so that its
vertical leg is displaced from the top surface of the
lighter housing. The L-shaped slideable stopper must

1% e manually moved into its locking position each time
it is desired to lock the lighter.

_ U.S. Patent No. 4,784,602 to Nitta relates to a
gas lighter having an L-shaped slideable stopper which

15 is positionable to prevent descent of a gas lever
which controls fuel flow. The lighter is rendered
operable by moving the stopper inward so that its
vertical pin engages a hole in the surface of the
lighter housing. The L-shaped slideable stopper must

20 be manually moved into its locking position each time
it is desired to lock the lighter.

U.S. Patent No. 4,786,248 to Nitta relates to a

piezoelectric lighter equipped with a thumb-latch

25 slideably fitted within a lighter casing. The thumb
latch is manually slideable into and out of a position
which interferes with depression of a thumb-pusher.
The lighter is rendered operable by manually sliding
the thumb-latch to an unlocked position.., After

30 operation of the lighter a user must manually slide
the thumb-latch to its locked position in order to
lock the lighter. il

o o o
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-2- Technical Field : This invention relates generally to
lighters wo94Myse® consune fuel such as, for exanple, butan®CWUS$8/10158i s
stored in a reservoir inaliquid state, then 5 passed through a valve

means and finally |gn|ted by a spark or other simlar neans. More
particularly, the ~ -..invention relates to a butane cigarette |ighter
having - a selectdgb e configuration mhlgh prevents depression of a

e\t urn hi nders expuIS|on of 10 fuel froma val ve nozzle

] Barent SRICE UG 1o LR MERENELIRLORGOLT NG

' yound “chi‘l"dren evén nor € icu
- Advant v pumcael%:m@ mm' |eiq3ﬁmedrm§itbea lock means which
automatically returns to a locked position after use

of the lighter. The lock means includes a stopper and

_ a leaf-spring whicﬁ keeps the'stoppér urged toward the

5 windshield. The lighter may only be operated after

the stopper is drawn backwards, away from the
windshield. The l;ghter cannot maintain the stopper
in the drawn back position without the application of
constant force by-& user. That is, no means are

10 provided to maintain the lighter in an unlocked
configuration.

val ve actuato

U.S. Patent No. 1,895,032 to Fisher relates to a

lighter in which a manual control means is movable out

15_ of engagement with a shoulder portion of the lighter
so0 as to enable the manual control means to be
depressed thereby causing the lighter to operate. The
control means returﬁs to its position ‘in engagement
with the shoulder portion after use of the lighter.

20_ The lighter cannot maintain the control means in its
out of engagement position without the application of

- constant force by a user.

U.S. Patent No. 4,830,603 to Cirami relates to a
25 Gjgarette lighter in which a locking mechanism is |
provided partially under a valve-actuating push-button
and extends into a compartment appended to but
distinct from a fuel compartment. The locking
mechanism relocks itself after each deprgssion of the
: 30 push-button. In particular, one end of a stiffly
flexible spring steel wire is held firmly in place in
the compartment. Another end of thegspring steel vire

forms a probe extending into a channel provided in the
R
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deact i vat ed by noving a valve actuator to a non- 15 interfering position,

t hus facil 'Wﬂ%ﬂ@sﬁd ane product I on. Descri ption of Par/v693/10138
Nunerous |ighters are knomn :.some of them I ncor por at_i_no features whi ch
are designed t o render operatlon of the lighter norejdm§i a
certain users. Sonme of such features relate t o mechahi sns oy,

designed to prevent ignition of a fuel ggurce unl ess ' er
properly oriented,, mechani.sns mhlch ar dé5|gned to autonatlcally

of f a fuel s0ur g, 3URDL X eV Bk VEne Pilsh BRELR! OES | Qiking AN S

in a locked configuration, prevents depression of the
.push-button by engaging a low ceiling on the underside
of the push-button. A portion of the spring steel
‘wire in the form of a loop extending outward from the -
5 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 underside of
. the push-button.

10 U.S. Patent No. 4,832,596 to Morris, Sr. relates
to a cigarette lighter having a stop member slideably
mounted thereon for releasably engaging a gas valve
actuating lever. 1In particular, a spring biased stop
member is slideably mounted on a top portion of a

15 conventional disposable cigarette lighter. The stop
member is biased so as to place one of its ends under
the lighter's gas valve actnating lever so as to
prevent movement of the lever in a direction which may
open the gas valve. The lever may be actuated once

20 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 relatés to
25 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 causing the fuelusto ignite and
;. 3% operating the lighter. Rotation of the spark-
producing wheel in the other direction may deliver a
spark away from the nozzle. The spask-producing wheel
has a pin-shaped structure attachedithereto which

%‘:ﬂ :
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30 More recently, attention has been directed toward preventing
r eady act%' mg such lighters by persons normal | y notpCEyiUS93/10158
appreciate the potentlal danger of the flane. Individuals nornmally

contenplated

-6 =

serves to limit the rotation of the wheel to under
360° by contacting the housing structure. Thus,
whether a spark indeed is produced depends upen the
direction of attempted.rotation'and the position of
the pin-shaped strﬁcture'relative to the housing
structure. In theory, once the lighter is operatéd
and the fuel ignitéd,-and 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 contact with the housing,
10 preventing a spark from occurrlng in the vicinity of

the fuel nozzle.

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

Neytet relate to presale tamper proﬁectionimechanisms

15 which partially surround a spark-producing wheel, fuel
nozzle or depressible valve actuation member of a
lighter. These presale tamper protedtion“meChanisms
are attached to the lighter housing by frangible webs
and are removed by a purchaser after sale of the

20 lighter to expose the sparképroducing wheel, fuel
nozzle and/or depressible valve actuation member.
However, such a presale tamper protection mechanism is
of limited value once initially removed by a

purchaser.
25

U.S. Patent Nos. 3,547,566 to Tamarin and
3,899,286 to Lockwood et al. relate to lzghters havzng
orientation sensing_mechanlsms which hinder or prevent

. actuation of the lighter in an inverted position.
30 Unfortunately, ‘such mechanisms may not provide a
- sufficient degree of child resistancy to young
children who tamper with the lightegwsince they merely
hinder operation in prescribed orientations.

T3
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- 3- these efforts are young children, in the age category

younger. . t haiy d4/¥dsoyears. ' U S. Patent No. 4,784, 6(HCT/Q'SBBA101SS
relates to a gas Ilghter havi ng an L-shaped slldeable st opper which
is positionable to prevent ‘déscent of a gas |ever antrol s fue
flow. The lighter is, rendered operabl e by noving the s

so that its vertical leg is displaced_fromthe togd
l'ighter housing. The L-shaped slideable stapper must

(IR eyt i W
a disposable 1ighter haV1ng a release means that is o
. physically separated from the conventional lighting
means. The lighter may only be operated once the
release means is released. The distance separating
5 the release means and the conventional lighting means
is intended to be sufficiently large so as to make it
difficult for small children to operate the lighter.

U.S. Patent No. 5,074,781 to Fujita relates to a

10 jgarette lighter having a lock member which must be

rotated in a specified direction towards one side of
the lighter so as to allow a depressible valve

actuator to be depressed and the lighter to operate.

15 U.S. Patent No. 5,076,783 to Fremund relates to a
lighter having a depressible valve actuator which is
coupled to a vertical rod which extends to an opposite
end of the lighter where it contacts a locking member.
The locking member must first be displaced so as to

20 enable depression of the valve actuator. o

U.S. Patent No. 5,090,893 to Floriot relates to a
lighter having a slide member which, when in a first
position, prevents depression of a valve actuator. .

25 1he slide member is slideably movable to a second
position in which the valve actuator may be depressed.
The slide member is not capable of vertical movement.
Additionally, the slide member protrudes from the
lighter when in its first position. @ =»

Many mechanisms which are designed to render
operation of the lighter more-dif{ﬁqy&t by certain
users are unnecessarily complicated, present diffi-

o

ol
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gas lighter having an L-shaped slideabl e stopper which 15 is posi tionabl e

to preveny, dﬁ§ of a gas |ever which controls fuel flpgw/udhsribisght er
i's rendereg _ operable by noving the stopper inward so that its
vertical pin engages a hole in the surface of the | i ghter housing. The

ab e stopper nmust 20 be manually noved into its | ocking
i it is desired to lock the lighter. Uus
Pat ent .._%n786,248 to Nltta relates t5 & ~ plezoelectric | i ghter

esWettha t hunb: | 25 I it h
o PO N e TR, PR hRsh AR bl
i i3 rferesf\medhaiamaésgaii\me durlingbupeshad/or rec'iherel thasr is

«d Ope;?tﬂ&%é@l”%&dboﬂén@sn%e J.ncBQSoEHHEH §ateheh@ an unl ocked
' lighter.

L-shaped sl i deql

5 For example, the particular construction employed
by some devices limits the shape and size of the
lighter housing due to the requirement that the
housing be large enough to accommodate such mecha-
nism(s). Some mechanisms may be defeated with

10 relative ease while some devices are not sufficiently
reliable. For example, some mechanisms may be
overridden or removed with relative ease. Some
devices are not egually adaptable for use_by'both
right-handed and left-handed users, and some include

s inconveniently shaped or positioned levers or knobs

which need to be actuated by the user in order to
operate the'lighter; Some devices require that a user
manually lock the lighter after its use. Furthermore,
some of these devices reguire repositioning of the

20 lighter in an operator's hand after actuation of the
mechanism and before the lighter is operated to
produce a flame. ' For example, some lighters include
an actuatable mechanism located sufficiently far from
a valve actuation means, or: on another side of the

25 lighter than the valve actuation means, so as to

-result in awkward operation of the lighter.

As will be appreciated, development of a "child-
proof" lighter per se is probably not visable. At
: 30 best, it can be reasonably sought to create a lighter
having features which enhance its child-resistant
capability, but how "child-resistant@’a lighter will
be will depend upon many factors and circumstances.

*Lw
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operation of the lighter a user nust nmanually slide the thunmb-latch to
its | ocked wD94410803 i n order to | ock the |ighter. 35 PCT/US93/10158

-9—

Nevertheless, any lighter having features which
enhance its child-resistant capability will have
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

5 cautious in their handling of the lighter or'permit
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

10 considered to be potentially more dangerous.

The present invention is directed toward a
reliable flame producing lighter which is selectively
actuatable in such a manner as to provide a substan-

15 tial degree of difficulty for young children -~ younger
than five years - to actuate the lighter and produce a
flame, while being user friendly and capable of
actuation by adults.

20 | w_mz_m_vmm

This invention relates to a sélectivély
actuatable flame producing lighter having a valve
actuator which is normally in a latched position and

2% which is movable to an unlatched or non-interfering
position in which the lighter may be operated. More
specifically, the valve actuator is slideable inward
from-its latched position in which it cannot be
depressed, to its unlatched position in yhich it can

30 be depressed thus enabling fuel to flow; .The valve
actuator may be retained in its latched and unlatched
positions without the application oggany user applied
force. Once the valve actuator is moved to its

" #
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4 U S. Patent No. 4,904,180 to Nitta relates to a
pi ezoel eciyo 9410803t er equi pped with a | ock neans which POT/AUSIB710848 v
returns to a | ocked position after use of the lighter. The | ock neans
i ncludes a s er and a | eaf-spring which keeps the stopper urged
_ 6@-1 i ndshield. The | ighter may only be operated after
the sto g$ 1.8 dramm backwar ds, away. fron}é w ndshi el d. The lighter
' Cnbaln t he stopper in the drawn back position without the

G575 e AR 06 it s sl i 1

tent No. valseaemat@r Rresuits eirattaya mlare acﬂuag:wem-eutmmmh a
| control ﬁsaﬂéslfaﬂ&’lé’&ﬂﬁoﬁﬁion.

-Advantageously, the lighter of the present
5 invention does not require the incorporation of
additional components. Additionally, the valve
actuator of the lighter is movable from its latched
position to its unlatched position with the same
finger a user employs to depress the valve actuator,
10 ithout requiring repositioning of the lighter in a
user's hand. The lighter is adapted for use by right-
handed as well as left-handed users with the same
relative ease. Theilighter iS'preferably similarly
: actuated by both right-handed and left-handed users,
15 without detracting from the effectiveness of the
~ lighter's child-resistant capability. That is, the
valve actuator is preferably movable along only a
single path from its latched pbsitidn'to its unlatched
position, whether operated by r;ght-handed or left-

20 handed users.

One particular:embodiment of the invention

relates to an improved lighter of the type having a

housing, valve means for selectively releasing fuel
25 and means for igniting the fuel, wherein the )

improvement comprises a depressible valve actuator

movable from a first position in which it is incapable

of being depressed to a secdnd”position in which it is

capable of being depressed thereby enablgng operation

T 3% of the lighter.

_ Preferably, the second positioggﬁs.inward of the
first position, and the valve actuator is retained in

Iy
4

3s
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of engagenment wi-th a shoul der portion of the lighter SO as to enable

t he manualwO®4(10803 neans to be depressed thereby causi ngPOTEUSIYMESB t O
operate. The control nmeans returns to its p05|t|on i n_engagenent

with the shoul der portion after use of the lighter:+20 T er
mai ntain the control nmeans in its out of engagenent posi
the application of constant force bl user.
4,830,603 to CGiram relates to a 25 C|garegte | i ghter in which a

mechanismis  thar gkicdad Bagitsbhywyeﬂs&tatﬂélaﬁpfﬁé@idﬁ'goa?%h but ton

and extends into art nent t 0. but di stinc roma fuel
conpart nment . Th@xgﬁ gR °r°errec8§§%§ﬁ?’i‘%¥¥%ksui'? SerYve ackuatad depressi on
of the 30 pushahhbmahxcalmypnetuzu#abc bee eirkvipesitidn lagtter flexible

spring steel W pgot8cBsbfl hha"t¥168s8' GF LA valve actuator. The

' g valve.actuatdr is movable along only a single path
from its first position to its second position, the
single path being equally suitable for right-handed as
well as left-handed users.

10 - . _ -
The preferred embodiment of the lighter further

comprises camming means for camming the valve actuator
outward toward its first position as the valve
actuator is depressed in its second position. The
lighter also includes an'interfering portion which
prevents depreésion of the valve actuator when in the
first position. Preferably, the valve actuator
includes a first mating structure and the lighter
includes a second mating structure, the second mating
structure applying a biasing force to the first mating
structure after the valve actuator is depressed and _
released, the biasing force biasing the valve actuator
outward toward its first position.

is

The means for igniting the fuel may comprise-
flint material and a rotatable spark-producing wheel
having a toothed surface positioned and arranged to
selectively frictionally contact the flint material.
Alternatively, the means for igniting the fuel
comprises electric spark-producing means such as

30
piezoelectric spark-producing means. »

Another embodiment of the invention relates to a
flame producing lighter resistant tomnauthorized use
35 and normally maintained in a latched configuration

\
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the conpartnent. Another end of the spring steel wire forns a probe
ext endi ng wotgeumsoé*uannel provided in the 35 PCT/US93/10158
- 5- under si-dq of the push-button. The spring steel wre, in a
| ocked confi #t'i qn, prevents depression of the

which comprises a housing; fuel suppiy-means for
supplying-fﬁel to be ignited; ignition means for
igniting the fuel; valve means for éontrblling the
flow of fuel; and a valve actuator which normally
prevents the flow of fuel and: which is depressible so
as to permit fuel to flow out from the fuel supply -
means, the valve actuator being depressible only after
it has been moved to a non-interfering position. 1In
this embodiment, inward movement of the valve actuator
to its non-interfering position énables an interfering
portion of the valve actuator to move out of alignment
with an interfering portion of the housing so as to
enable the valve actuator to be depressed.

10

1s R N '
The present invention also relates to an improved

lighter of the type having valve means for selectively
releasing fuel, means for igniting the fuel, valve
actuator means for actuating the valve means so as to
release fuel, the valve means including a fuel nozzle
which expels fuel when the fuel nozzle is lifted
upward by the valve actuator means, wherein the
improvement comprises a compensator spring which
maintains the fuel nozzle in its downward position
when the value actuator is initially-actuated. The
compensator spring is preferably positioned between
the valve actuator means and a portion of the fuel
nozzle so as to urge the fuel nozzle downward. The
compensator spring is preferably a metallic coiled
spring. The fuel nozzle is preferably normally biased
downward by the valve actuator means. »

P

In another embodiment, such lighter includes
interference means positioned so asgﬂo normally

.35 interfere with actuatlon of the valve actuator means,
g
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push-button by ‘engaging a low ceiling on the underside of the
push- but.t onwoqpPshs on of the spring steel wire in the forPrOTsUSS3/10158
extending outward fromthe 5 lighter is accessible by an gperator and may
be suitably noved by the operator thereby causing the
wi thin the channel in the ufitter si de of the push:buttop. :
Patent No. 4,832,596 to Morris, Sr. relates to a cigaré
havi ng a stop nenber sl i deably mount ed +heTeon for releasably -*“'-'

a gas val ve %*Q?ce%!ﬁ'%ﬂsa‘%w %ﬁrattﬂgc%%“ %f&&@b@gt@ aged st o )

menber i s slldeab y nmoun onventi onal o
di sposabl e ci gar cnrevenentef th#u?%%?ﬁ)aCtuﬂﬁﬁﬁb@Pam§ whede¥heo as to place
one of its ends umgérfereﬁée hdHE Hs hotdally pYositlivaedN@ol QkekoSO as to
prevent m)verre:t f éxh e:.l'ee Vv?{th r:‘:hae Cgcrt%g[tlx%rr]l \MP @xe v\élve actuator

means.

Operation of the lighter requires a certain
amount of dexterity and the application of concen-
trated forces as well as the application of a
plurality of forces in multiple directions and in a
specified sequence. Additionally, operation of the
lighter requires a certain level of cognitive ability.

10

'Advantageously,'ﬁhe lighter of the present
invention does not reguire the incorporation of
.additional components in order to provide its -
latching/unlatching feature.

s

Furthermore, the lighter of the present invention
is a passive latching lighter. Advantageously, the
lighter automatically returns to its latched configu-
ration once the depressed valve actuator is feleased.
Thus, the lighter is maintained in an at-rest or
default configuration which is latched thereby -
preventing the flow of fuel and the production of a
flame.

25

The lighter is adapted for use by right-handed as
well as left-handed users with the same relative ease,
and is similarly actuated by both right=zhanded and
. left-handed users. Furthermore, the user may operate

the latch mechanism with the same finger as used to
depress the valve actuator withoutiypquiring the user
35 to reposition the lighter in the user's hand.
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open the gas valve. The |lever may be actuated once 20 the saﬁﬁanenber I S

pushed i nWx94{10583t i on opposite to t he biasing force of USB3/ 1018 0
as to slide the end which is under the lighter's gas val ve outward.

U S. Patent Na. 4,717,335 to Loveless relates to 25 a cigarette lighter in
whi ch rotati op @ \a spar k- produci ng wheel is limted. In-particular,

t he -spar k- _~% -ofluci ng wheel may be ratgyed in one direction to

del'i ver_#<$pah oward a nozzle through which gaseous fuel is passed,

t her ot g the fuel t CrEtE MRAWINGS ghter. Rotation
o] produci ng Tn the ot her di rection may deliver a

,v»y fromthe nozzle. The spark-produci ng wheel has a pi n-shaped
wCt ure attached theseoantli obthe8Sobjects, features, and advantages

of the present invention will become more readily
apparent from the following detailed description of

the invention in which: .

FIG. 1 is a p?rtial perspective view of a:
10 preferred emhqdiment of a selectively actuatable
lighter of the present invention in a latched

configuration;

FIG. 2 is a partial cross-sectional view of the
lighter of Fig. 1 depicting the valve actuator in a

15
latched configuration;

FIG. 3 is a perspective view of the valve
actuator depicted in Figs. 1 and 2;

20 | .
FIG. 4 is a side view of the valve actuator

depicted in Fig. 3;

FIG. 5 is a bottom view of the valve actuator

25 depicted in Fig. 3;

FIG. 6 is a schematic diagram depicting a
piezoelectric lighter apparatus'in which the present
invention may be employed and having an optional
switch depicted in the open position, an interfering
means, and a hammer/fuel release means ggpicted in the
¥ latched position to prevent the production of sparks -

and the flow of fuel;

3s | | - - _—
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- 6- serves to limt the rotation of the wheel to under 360[err] by

cont acting wo®4ree883 ng structure. Thus, whet her a spark i REFEUSIH 10158
produced depends upon the .. . direction of attenpted rotatio t he
position of the pin-shaped structure relative to the hodsi

structure. In theory, once the lighter is operated

- 15 =

FIG. 7 is a schematic diagram depicting the
piezoelectric lighter of Fig. 6 with the switch _
depicted in the closed position and the hammer/fuel TN
release means depicted in the unlatched position and

depicting a flame;

FIG. 8 is a perspective view of a preferred
embodiment of the lighter in an unlatched configura-
tion in which the valve actuator is at its unlatched -
position thereby permitting depression of the valve
actuator so as to permit a valve to open and gas to be
released through a fuel nozzle}

10

FIG. 9 is a perspective view of the lighter of
Fig. 8 with the valve actuator in a depressed position
~and the valve open and depicting a flame;

15

FIG. 10 is a partial cross-sectional view of the
preferred embodiment of the lighter in its latched
configuration thereby preventing depression and
actuation of the valve actuator; -

FIG. 11 is a partial cross-sectional view of the
lighter of Fig. 10 in its unlatched configuration and
the valve actuator not depressed and the lighter ready
for actuation; -

FIG. 12 is -a partial cross-sectional view of the
lighter of Fig. 11 in its partially unlatched
configuration and the valve actuator fully depressed

. 80 as to permit the flow of fuel;

30

FIG. 13 is a partial cross-sec%ipnal view of the
as lighter of Fig. 12 in greater detail; and

—___;;;_;gi________
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and the fuel ignited, and the pin-shaped structure has  traversed its
entire patWwoos/1058% el , subsequent operation of the |ight @TrES9pesed
since the pin-.- . - shaped structure cones into contact with the housing, 10
preventing a sfgdaxk fromoccurring in the vicinity of t he fuel nozzle,
U S. Patent-fg%. ¥, 028, 043 and 4, 049, 370 each to Neyret relate to
presale WPET- prot ecti on mechani sns -~ Ygich partially surround a

mﬁ? g wheel, fuel nozzl e or depressible valve actuation

| i ghfes, These frpstial aéms-méaﬁ%aqwm are

Kﬁbhé to the,li ter o sing. by franqi.ble bs and re reaned by a
chefer afterlé\q hg"%t) 1?%‘;% %%W ator, aﬁ'
g€l , fuel fnblyléeprdssedchmiessléﬂsed/.al ve actuation nenber.

However, such a presale tanper protection nechanismis
[ ' o .

, Referring initially to Fig. 1, there is depicted,

in a default or at-rest configuration, the lighter 10
10 of the present invention comprising a main body
portion 12, a depressible valve actuator ‘14, and a
spark-producing wheel assembly 18 which includes a
toothed surface 19. Advantageously, the default
configuration is. also a latched configuration in which
valve actuator 14 is in its latched position and thus
cannot be depressed. Illustratively, interference
presented by an interfering portion (not shown) of
housing 12 prevents depression of the valve actuator
when it is in its latched position. Depression of
valve actuator 14 permits fuel to flow through a fuel
nozzle and to be ignited by sparks produced by toothed
surface 19 of spark-producing wheel assembly 18
frictionally engaging a flint. Advantageously, unless
valve actuator 14 is positioned away from its depicted
at-rest or default position and into a non-interfering

15

28 position, any attempted depression of valve actuator
14 will not result in the flow of fuel and the lighter
will be inoperable. The position of valve actuator 14
as shown in Figs. 1 and 2 may best be characterized as
a "default position" under normal conditionms.

30
As will be appreciated, a variety of configura-

tions, shapes and relative positioning exists for the
valve actuator and ‘the housing on wg&;h the valve
35 actuator is movable between an interfering or latched

Taic
5
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of limted value once initially renoved by a pur chaser .

U. S. Pat eniydNos10803547, 566 to Tamarin and 3,899,286 to LoB(ZMéﬁ?3éW1§$.
relate to lighters having .. . orientation sensing nechani sy i ch hinder
or prevent actuation of“the lighter in an inverted pos'tﬁﬁm.
Unfortunately, such mechanisnms may not provide a suffi Tk exg)
child resistancy to young children whosbagper with the | i ghg
they merely hlnder operation in prescrlbed ori entations.

The invention will be described in terms of a
preferred embodiment in which the valve actuator
cannot be depressed when in its latched position, but
can be depressed after it is moved to an unlatched
position. Illustratively, movement of the valve
actuator from its latched position'to its unlatched
position comprises generally slideable inward movement
of the valve actuator. As will be appreciated, for
ease of understanding, such inward motion of the valve
actuator is deemed to include any inward motion or
component thereof of any portion of the valve _
actuator. The valve actuator is preferably maintained
in its unlatched position after being moved there by a
user, and preferably automatically returns to its
latched position once a user depresses and releases
the valve actuator. B

a0

15

- A user typically holds the main body portion of a
conventional lighter in his hand, rotates with his
thumb the spark-producing wheel in a direction
generally toward the depressible surface of the valve
actuator to produce a spark, and depresses the valve
actuator to allow fuel to pass thrbugh 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.

s0 - L
Referring now to Fig. 2, there is dgpicted a

cross—-section of the lighter of Fig. 1 in a latched

configuration. More particularly, valve actuator 14

is mounted between side wall portiog5913 (see Fig. 1)
3s which illustratively comprise extenéions of the side

Lo

3

.i-.
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-7- U S. Patent No. 4,921,420 to Johnston relates to a
di sposabl g¢/d ¢4fdses8 having a rel ease neans that is physiRCE/US93ApES8at ed
fromthe conventional |ighting means. The lighter may only be operated
once the rehease neans is released. The distance separating 5 the
rel ease nmeang-@fd\the conventional |ighting neans I's intended to be
sufficient';-ﬁ%ﬁdé so as to nake it - g fficult for small children to
oper at e Lhe'dg gt er . :
walls of body portion 12. Illustratively, valve
actuator 14 is pivotally mounted to sidewall portions
13. Advantageously, an elongated bore 13A (Fig. 1) is
formed in each of sidewall portions 13 to accept
’ .extensions of the valve actuator, thus enabling
pivotal movement of the valve actuator about the bores
as well as slideable movement of the valve actuator in
inward and outward directions. Bores 13A can take on
a variety of shapes, such as an elongated bores having
curve-shaped portions in which_case*éliding the valve
actuator within the bores would resuit in upward
and/or downward movement of the valve actuator
extensions. As will be appreciated, bores 13A limit
the movement of the valve actuator. Valve actuator 14
is attached to hollow fuel nozzle 20 slideably
supported within a valve housing 28. Hollow fuel
nozzle 20 is held within an opeﬂiﬁg such as a slot in
valve actuator 14 by flange 21; compensator spring
means 11 and flange extension 23A. - Flange 21 and
flange extension 23A each has a sufficient size and is
configured so as to prevent slippage of nozzle 20
through the slot in 'valve actuator 14. Additionally,
spring means 11 is maintained as shown in Fig. 2 by
flange 23 which is attached to fuel nozzle 20 as is
flange 21. A compressed sp:ing'means 30 resides
beneath valve actuator 14 and causes fuel nozzle 20 to
be urged downward into valve housing 28 and body
portion 12. In particular, compressed spring 30
causes valve actuator 14 to apply force to spring
means 11 which supplies 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. Additionally, dqgmward movement of
35 valve actuator 14 in the vicinity of nozzle 20 is

10

is

25
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U S. Patent No. 5,074,781 to Fujita relates to a 10 cigarette lighter

havi ng a | ¥Q%MEAMZ whi ch nust be rotated in a specifi eBCH/USAN1WIAS
t owards one side of the. Jighter so as to allow a depr¢gssibl e val ve
actuator to be depressed and’the |lighter to operate. - 15 Pat ent
No. 5,076,783 to Frenund relates to a l'ighter having 3

val ve actuator which is ~ coupled to a.vggtical rod which

opposite end of the lighter where it contacts a | ocking

| ocki ng menber nuskhitéed Shy beontsdt asareeh ahed mna%rsaa%gbg dalmr@SS't Op;'l S
0 ori o

Loa %1 Tght or SREVTRGF A4 10 SEARAS SHRenRLomatarn 47 PR

toa ~embodiment, valve actuator 14 is employed to lift
nozzle 20 by the application of force to flange 21 in
order to expel fuel. A valve assembly (not fully
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.

S.

10 '
As will be appreciated, actuation of valve

actuator 14 generally results in upward movement of
the valve actuator in the vicinity of nozzle 20.
However, in the embodiment depicted in Fig. 2, nozzle
20 remains downward during the initial upward movement
of valve actuator 14 in the vicinity of nozzle 20 due
to the action of compensator spring 11. More
specifically, nozzle 20 only moves upward once the
valve actuator in the vicinity of nozzle 20 moves
upward a sufficient amount such that a top surface of -
- valve actuator 14 in the .vicinity of nozzle 20
contacts flange 21. Advantageously, depression of the
valve actuator while the lighter is in a latched
configuration, while possibly causing the valve
actuator in the vicinity of nozzle 20 to move upward
due to, for example, a gap between valve actuator
interfering portion 14A and housing interfering
portion 12aA, will not result in any upward movement of
the fuel nozzle. Accordingly, fuel will not be
released in the event the valve actuator is depressed
while the lighter is in a latched configuration. Aas
will be appreciated, such use of a compensator spring
is desirable in lighters which incorporate a gap
allowing some depression of a 1atch%gﬁwa1ve actuator

is5
20
25
30
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position, prevents depression of a valve actuator. 25 The slide nember is

sl i deabl y wp94M0883t 0 a second position in which the val RCH}SI3(18158my
be depressed. . The slide nenber is not capable of vertical novenent.
Addi tional ly, the,slide nmenber protrudes fromthe lighter when in its

first position e;' Many mechani sns whi ch are designed to render
operation gi~f¢€ |iyhter nore difficult_ Byp certain users are
ﬁgéyor- icated, present diffi-— 35

X
Qﬁzvh which would otherwise release fuel due to such

=

depression.

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
toothed surface 19 of wheel assembly 18 by spring 26.
Spark-producing wheel assembly 18, which includes
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 cohventional manner. Toothed surface
19 includes suitable indentations which define teeth
such that when spark-producing wheel assembly 18 is
rotated toothed surface 19 cuts against flint 22
causing the generation of ignition sparks. .
Additionally, spark<producing wheel assembly 18
includes suitable indentations 17 which facilitate
rotation of spark-producing wheel assemhly 18 hy an
operator's finger. . :

10

15

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 nozsls'zo
under the control of a valve. Main body 12 is
constructed from any suitable structural material or
materials, and is preferably constructed from a
plastic material. 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. - -

30
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- 8- culty in their manufacture, exh|b|t a high |Ike|lh00d
mechani cal W@i9{10803duri ng use and/or require that ‘addj
be incorporated into the | lighter. For exayp
particul ar construction enployed by sonme devices I|i
size of the | i ghter housing due to the requirenment that ﬁ&p & RQUSi ng
~be large enough to accommpdate such necha- 23 -

'é%?%é!ﬂiéﬁt s

As will be appreciated, main body 12 generally =\
encompasses any part, portion, structure or substruc-
ture of the lighter except for the valve actuator and
spring, spark-producing wheel assembly, flint and
spring, and valve means. Accordingly, what will be
described as housing interfering portion 12A is deemed
to include any such part, portion, etc.

Referring again to Fig. 2, valve actuator 14 is
depicted in its latched configuration in which an
interfering portion 122 of housing 12 is positioned
and configured so as to interfere with and prevent
depression of valve actuator 14. More specifically,
an interfering portion 14A of valve actuator 14
contacts interfering portion 12A of housing 12 upon
attempted depression of valve actuator 14, thereby
preventing actuation of the valve means and thus the

'release of fuel. As will be discussed in conjunction
with Figs. 10-14, valve actuator 14 is movable inward
until the extensions of valve actuator 14 reach their
limit of travel within bores 13A. Additionally, at
such an inward position, valve actuator stop portion
14B preferably contacts'camming-means 12B which is
illﬁst:atively formed in housing 12. At such inward
position, valve actuator interfering portion 14A is no
longer aligned with housing interfering portion 12a
thus enabling depression of valve actuator 14 and
sufficient downward movement of valve actuator inter-
fering portion 14A so as to cause the valve actuator
to 1lift fuel nozzle 20. A user desirinq_to actuate
the lighter must first force valve actuator inter-
fering portion 14A out of interference with housing
interfering portion 12B. This is aggomplished by a

35 user moving valve actuator 14 inward such that

10

15
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ni sn(s). Sone nechani sns may be defeated with 10 relatlve ease while sone

devi ces awe 94#10508f f.i ciently reliable. For exanple, som®PGRUSHIOHS nay
be overridden. or *‘renoved with rel ati ve ease. Sone devi ces are not
equal | y adappabke for '‘use by both ri ght - handed and | eft-handed users,

and sone |'jb déf15 I nconveni ently shaped or positioned |evers or knobs

;%to o€ actuated by the user inogrder to operate the lighter.
"eqU|re t hat a user manual |y lock the lighter after its

IRt MOt er £er NP por tiBAS §4HCY L CRSVES Uk Cof CRPEGméNE Reier t he 20
an gperator',s "hand after gctqgtloglgf thﬁhs nechani sm and
he | i gHfertering: ReTEiry 12A. , 4F ¥ be cuged Hhpl e, some
igh¥ers incl udmnjunc&doacwaahahﬁ.gsnethamsnuimeaa etbmfﬁovnserﬂdlyvé ar from
2ol ve act uat \huRans1406uep RRRhEEY ShiSrd! BHE Ve dksiaidin (he

val ve actuaslon means eration of the
l'i ghter. will remain inward in its unlatched position until a

user depresses and releases the valve actuator.

Referring now to Fig. 3, there is depicted valve
actuator 14 in greater detail. Valve actuator 14
comprises a finger depressible surface 31, extensions
36, nozzle openingzsé, and valve actuator mating
structure 37. Such: mating structure illustratively
comprises two indentations formed on each of two
halves of the valve actuator. Extensions 36 are
provided to matingly engage with elongated bores 13A
in side wall portions 13 of body portion 12 to provide
pivotal movement of the valve actuator about
extensions 36 as well as slideable movement of the
valve actuator within bores 13aA. -Noz#le opening 38 is
adapted for receiving and grasping a portion of fuel
nozzle 20 between flanges 21 and 23. '

10

is

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 interfering
portion 14A of valve actuator 14 and interfering
portion 12A of housing 12. Actuator 14 is preferably
constructed from zinc or glass-filled polyetherimide.
other illustrative materials from which yalve actuator
- 14 may.be constructed are aluminum and other glass -

filled polymers such: as polyethersulfone or the like,
as well as combinations of these ma%&;ials.

35 =
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As will be appreciated, devel oprent of a "Chl|d- proof " ht e
i s probabl'y WOd4{i08l3 e. At 30 best, it can be reasonably soughg’q &4&?'@8

| i ghter havi ng features which enhance its child-resi gtgn
capability, but how "chil d-¥&si stant a lighter it't | :
upon many factors and circunstances. 35

- 23 -

Referring back to Fig. 2, the lighter is provided f
with mating structure 39. Such mating structure is
shaped, configured, positioned and adapted to mate

with valve actuator mating structure 37. Preferably,
such mating structure 39 is immobile with respect to
housing 12 and illustratively comprises two

protrusions, 39A and 39B.

As will be appreciated, mating structures 37 and
39 may take on a variety of shapes, positions and
configurations. Their specific structure is not
critical to the present invention. Additionaliy, each
of structures 37 and 39 can comprise any reasonable
number of separate structures. As will also be appre-
ciated, the interaction between mating structures 37
and 39 facilitates retention of the lighter in its
latched as well as unlatched configuration. -

10

15

Fig. 4 is a side view of the valve actuator of
- Fig. 3, depicting indentations 37A and 37B of valve
actuator mating structure 37, as well as valve
actuator interfering portion 14a. Additionally, Fig.
4 depicts valve actuator mating structure 40. Such
mating structure illustratively comprises two portions
40A and 40B.

Referring now to Fig. 5, there is depicted a view
of the underside of valve actuator 14 of Fig. 3. A
.portion 35 of valve actuator 14 is adapted to receive
spring 30 as depicted in Fig. 2 and mayg;ake on a
.variegy.of-forms such as a protruding member or,
alternatively, an indentation or bore partially into
valve actuator 14. The fuel nozzlgﬁgs illustratively
3s maintained in nozzle opening 38 by fuel nozzle flanges

____;;___3i_________
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-9- ‘Nevert hel ess, any lighter having features which n

chi | d- r esWEX 410583 pabi | ty will have limtations with rpgﬁleE?yl'@S?oung
chil dren, and no -+ such lighter should provide parents or adults with a
fal se sense & _.ecurlty so that they may becone |ess cautious in their

handl i ng ofgg*ne Y ighter or permt . access to the lighter by young
chi | dr e pF rer, such lighters sh@4l & not be made so difficult to
#5 tQ cause adults to use alternative fornms of l'i ghting,

es, 20hiand 23c apdn spxling méansnudéf‘w t2) behpech dmveldy nore
diameter greater than the width of nozzle opening 38.

Fig. 6 schematically depicts a piezoelecttic type
~lighter in which the present invention may be
employed. The piezoelectric lighter comprises hammer
and fuel release means 64, spark providing means 66,
optional electrical cut-off switch 68, interfering
means 70 and valve means 71. The piezoelectric
lighter operates 1n»a oonvent1ona1 manner. except for
depression of hamme; means 64 which is normally
prevented by inclusjon of interfering means 70
operative in acoordénoe'With-the present invention.
Illustratively, suo@ hammer means 64 comprises an
actuator which prevénts the production of sparks. In
particular, the:actﬁator may prevent the production of
sparks by electrically and/or mechanically isclating
an energy source'from the spark producing means.
Alternatively, the actuator may be arfanged to
selectively prevent only the flow of fuel or it may be
arranged to seleotiéely ptevent both the production of
sparks and the flow of fuel. As depicted in Fig. 6,
the lighter is in a;letohed configuration since hammer
means 64 is positioned relative to interfering means
70 so as to prevent actuation of hammer means 64.
Additionally, optional switch 68 is depicted in an
open, or off, position.

10

15

_ Fig. 7 schematically depicts the piezoelectric
type lighter of Fig. 6 in an unlatched conflguratxon.
-« In particular, hammer means 64 is. positioned relative
N to interfering means 70 so as to enable actuation of

hammer means 64. Additionally, swiggg 68 is deplcted
35 in a closed, or on, position. As will be appreciated,

30
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The present-invention is dlrected tomard a . ~reliable flane producin
1 CT7GS mf?\sae

| i ght er “whiWe %5108€3 ect i vel y act uatabl e in such apa@

a substan- 15 tial degree of difficulty for young chi: ounger

than five years - to actuate the lighter and produce (g : Qany ahj | e
bei ng user friendly and capabl e of actuation by adu ~

SUWARY OF THE | NVENTION : Thls.lqmpnllon”relates t o a~sel ect vely
actuatabl e flame producing kighter having a valve ™ actuator which™

normally in a Iahnhﬂdzmnsmhmmno&ndpiionwhlshltehnasabEQuiﬁeantuﬂtaiﬁhed o1
non i MerT e NG, be A% Ahd Rl Suhds ppShRCEaTBY G gBShERCh MOTS

specifically, the valve -actuator
posi tion in whiclpriderc foxofugd t° be ignited.

S5 : ' :
Advantageously, the present invention automati-

cally returns the valve actuator to its latched
position after the lighter has been activated and, in
particular, after the valve actuator has been
depressed and released. The interaction between valve
actuator mating structure 37 and housing mating
structure 39 facilitates such automatic return, as
does camming means 12B which is depicted in Figs. 2
and 10-14. '

io

1s ' . : -
In operation of the present invention, and as

depicted in Figs. 1, 8 and 9, a user mustrfirst'move
valve actuator 14 in an inward direction (Fig. 8) so
as to sufficiently displace interfering portion 14A of
valve actuator 14 out of interference with interfering
portion 12A of housing 12 (Fig. 2) so as to ultimately
pernit depression of valve actuator 14 and downward
movement of the actuator. 1In order to facilitate
retention of valve actuator 14 in a non-interfering
position,_valve actuator 14 must be displaced
~sufficiently inward as will be described in more
detail in conjunction with Fig. 11.

Additionally, once the valve actuator is
displaced sufficiently inward, valve actuator stop
portion 14B will abut or approximately abut camming
¥ means 12B, and valve actuator extensions 36 will reach
their limit of travel as defined by bores 13A, as best

seen in Fig. 2. Accordingly, cammiﬂg,means 12B may

3s also function as a stop member to lIimit the inward

30
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depressed, to its unlatched position in which it can 30 - be depressed

thus enabWogs/1es®B to flow The val ve actuator may be rREEUSEH 10158 ¢
| at ched and unl atched - - positions without the application of any user
appl i ed fo'cef;pnce_the val ve actuator is noved to its 35

- 26 =

movement of valve actuator 14 and provide-féedback to
a user. As will be appreciated, other components or
portions may be emploYed to limit inward movement of
the valve actuator. Such displacement of valve

. actuator 14 places!the lighter in an unlatched
configuration as dépicted in Fig. 8. Depression of
valve actuator 14:$t this point -and suitable rotation
of the spark-producing wheel assembly 18 will cause
the lighter to opetaté, and will also cause part of
valve actuator 14 to travel downward as indicated in
Fig. 9. In particular, the sparks thus produced will
ignite the gaseous fuel which is permitted to be
expelled from the fuel nozzle when valve actuator 14
lifts the nozzle thereby actuating the valve. The .
lifting action of wvalve actuator 14 in a vicinity near
the nozzle releases fuel from the fuel chamber thereby
permitting the flow of fuel as a gaseous medium
through the nozzle and the subsequent burning of such
fuel. o ' ' -

‘10

a5

Additionally, depression of surface 31 of valve
actuator 14 causes the valve actuator to move outward
toward its latched'position. 'More specifically, as
the valve actuatoriis urged ddwnward,'valve actuator
stop portion 14B is urged downward and against camming
means 12B which forces valve actuator 14 outward. The
outward movement of valve actuator 14 from its
unlatched position (see Figs. 5, 8-9) to its latched
position (see Fig. 1), in the preferred embodiment,
may generally be considered to be initi%%ly due to
camming means 12B which serves to displace valve
actuator mating structure 37 relative to structure 39,
and then due to forces exerted by stpucture 39 onto

| | //
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- 10 - unl at ched position, depre55|on and rel ease of the

act uat or : r Wam94/30503 t he val ve actuator’ returning to i |%ggﬂg@§no%m
posi tion. Advant ageously, the lighter of the fprigs
i nvention does not require the incorporation of addiNy i .u-onents.
Additionally, the valve . actuator of the lighter is novak QT
| at ched position to its unlatched posigyoa with the sane
user enploys to depress t hé#al ve actuator, 10 wi thout requiring o
reposi tioni ng of stpactuglt 87 as surface!s¥l'of halive Botuatyixt a4 imovedEApLy
‘for use by right- handed as well as |eft-handed users with the sane
rel ative ease. Tﬂgw?rahter IS preferably simlarly

Thus, the presently preferred embodiment of the
invention may be placed in an unlatched configurat;an
from its default. latched configuration by sufficiently
displacing valve actuator interfering portion 142
relative to interfering portion 12A. This may be
accomplished by sliding valve actuator 14 fully
inward. -

10

. Figs. 10-14 depict the sequence of operations
required for the unlatching of the lighter by
positioning valve actuator interfering portion 14A out
of alignment with interfering portion 12A. 1In
particular, Fig. 10 depicts valve actuator 14 in the
default or latched position. As will be appreciated,
each of Figs. 1 and 10 depict the valve actuator in
the same latched position. In this position, depres-
sion of valve actuator 14 by finger pressure on
surface 31 is prevented by the contact between
interfering portion 14A of valve actuator 14 and
interfering portion 12A housing 12. As depicted in
Fig. 10, valve actuator 14 is prevented from any
further downward movement since interfering portion
14A of valve actuator 14 abuts interfering portion 122
of body 12, except for a small gap thereinbetween.

For ease of illustration, the gap between portions 142
and 12A in the figures is not necessarily drawn to
scale. Additionally, such a gap is notigecessary;for
. proper operation of the invention.

1s
20
25

30

, Addltlonally, movement of the g;}ve actuator
3s inward to its unlatched position of Fig. 11 typically
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actuated by both right-handed and | eft-handed users, wi t hout detracting

fromthe WO10803ness of the lighter's child-resistant RGPAISIBI 0SS
That is, the: . valve actuator is preferably novable along only a
single path i ts latched position to its unlatched posi tion,
whet her fegMy right-handed or left- 20 handed users. One
{3 o nxddi ment of the invention _ ,grelates to an inproved lighter
tus-having a housi ng, val ve neans for sel ectively rel easing

9\52@ and needsultl i idnd) @dviraride movielidhe Bet BRe vallgPr ovenent
a first pogition in

NPEh e i | naee R gde Wl escar TV o dotontt Bavensnt S n o ch
it is capabraal\(ﬁ astivaraie depressibiler eiyfecebBlng Beerthisn 30 of the
lighter. , Teason, a small gap between portions 14A and 122 may
' be desirable when the lighter'isvlatqhed. However, it
will be appreciated5that alternative shapes for bore
13A could result in no downward movement of the valve
actuator depressible surface as it is moved inward.
10
Referring again to Fig. 10, valve actuator mating
structure 37 contacts housing mating structure 39 when
the valve actuator is in its depicted latched position
due to the force. exerted by spring 30 on valve
actuator 14. More specifically, indentation 37A of
valve actuator mating structure 37 éngages protrusion
. 392 of housing mating structure 39. As will be - '
appreciated, movement of valve actuator 14 inward or
outward from its depicted latched position would
initially force the iportion of valve actuator 14 in
the vicinity of structure 37 to move upward thereby
causing spring 30 to compress further. Accordingly,
absent the application of any external force, the
lighter maintains the latched configuration of Fig.
10. Additionally, any outward movement of the latched .
valve actuator is prevehted-by valve actuator
- extensions 36 having reached their outward iiﬁit.of
travel within bores 13A, as best seen in Fig. 1.

15

25

Fig. 10 also depicts camming means 12C which is
illustratively formed within housing 12_35 two’
protusions, one on each side of spring 30. As seen in

Pig. 10, valve actuator mating structure 40 is
positioned to the right of, and abogsf camming means
35 12C. As will be appreciated, camming means 12C and

4
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Pref erably,

t he valve WO MM0503i s retained in” 35

11 -

t he second p05|t|on |s |nwarq of the first DOEH)&}»_,,,,%QQQ

i0

s

35

valve actuaébr mating structure 40 may take on a
variety of shapes, positions and configurations.
Their specific structure is not critical to the
present invention. Additionally, each of camming
means 12C and mating structure 40 can comprise any
reasonable number of separate parts or elements. As
will be appreciated, camming means 12C and mating

structure 40 are not necessary for proper operation of

the invention as their function could be performed
solely by camming means 12B and valve actuator stop
portion 14B. ' '

Fig. 11 depicts valve actuator 14 moved inward
into its unlatched position and ready for depression.
As will be appreciated, each of Figs. 8 and 11 depict
the valve actuator in the same unlatched position.
Valve actuator 14 including its interfering portion
14A have been moved inward as indicated by the arrow
until valve actuator extensions 36 reach their inward
limit of travel within bores 13A, and/or valve
actuator stop portion 14B contacts camming means 128,
thereby positioning valve actuator interfering portion
14A out of interference with housing interference
portion 12A. Advantageously, due to the engagement of
valve actuator mating structure 37 with housing mating
structure 39 when valve actuator 14 is moved suffi-
ciently inward into its unlatched position, removal of
holding pressure from finger depressible surface 31
will not result in valve actuator 14 slipping back
toward its latched position but will maig;ain the
lighter in the unlatched configuration depicted in
Fig. 11, until valve actuator 14 is depressed, even

| though spring means 30 exerts a forqupn latch 14

tending to bias the latch outward. In other words, '
cen Replaced
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t he second position wthout the application of an - external force.

Addi t i onaWQ 94418803, 3| ve act uat or automatical |y returns PET{USP3{10158
position after ~Nlepression and rel ease of the valve actuator. .The

val ve actuat or ;ﬂﬁb‘ ble along only a single path fromits first
position to A fd position, the single path being equally

sui tabl e I g~ handed as wel | asgpeft-handed users. 10

The pre fbodi nent of the lighter further conpri ses canm ng neans

JThethel Ybghténatay be readied dfdmwrthhatiion’ ian® fagwet i on as the
actu ' ress IVind SseRsHy | LI Qn. 15 lighter also

i ncl udés an in?%‘??%ir‘;éﬁg&jgor I%%H&%%ﬁ pr%v?r%?s?t'ed%%r gg’%&% of the valve

actuat or when |®epressiblesurfarr i} Af valye:astuatornhd4y oy moxet uat or

i ncl udes a f;rsﬁamié@tﬁﬁéﬁtﬂﬁﬁﬂﬂiﬁﬁ linter®ering portion 142 in
an inward direction so as to cause valve actuator
mating structure 37 to again engage housing mating
structure 39 thereby placing valve actuator inter-
fering portion 14A out of interference with housing

10" interfering portion 12a. :
 More specifically, when in the unlatched configu-
ration depicted in Fig. 11, indentation 37B of valve
actuator mating structure.sﬂ engage protrusion 39A of
housing mating structure 39. Indentation 37A of valve
actuator mating structure 37.may-optiona11y engage

protrusion 39B of housing mating structure 39.

Additionally, camming means 12C is positioned beneath

valve actuator mating structure 40B. As will be

appreciated, while a gap is-depicted'between7camming
means 12C and structure 40B, such a gap is not '
necessary to proper operation of the invention.

15

Application of suitable downward finger pressure
to finger depressible surface 31 of valve actuator 14
as depicted in Fig. 11 will yield the configuration
depicted in Fig. 12 in which valve actuator 14 has
been depressed thereby permitting fuel to flow through
the valve and the fuel nozzle (not shown). In
particular, and as mnore clearly depicted in Fig. 13,
such depression of valve actuator 14'?111 cause
compression of spring 30 and urging of f:;I nozzle 20 .
upward and partially out of valve housing 28 and body
portion 12. Such lifting of fuel ngé}le 20 upward
3s will permit fuel to flow from chamber 15 through the

30

%
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I ncl udes a second natlng structure the second mat i n r

appl yi ng awﬁ)%lﬂf@f orce to the firrst mating. 20 gtruct ureéj(g#/bj"eqﬁ‘,’{'t%ss
val ve actuator is depressed and rel eased, the biasing TeLce biasing the
val ve actuator outward toward its first position. AR
for igniting the fuel may conprise flint material ant~a_r gL
spar k- produci ng wheel having a tootheddswface positioned sirged
to selectively frictiongally contact the flint: ‘frat eri al . S
Alternatively, tVvelvea faut ighinozzie 20 fwberedponcdtpwiddshavecbeed

Aot her - enbod neldred 13V dRarke YONRRA Sy 6115725 BRACKELEHeARANS.
: surface 19 of spark-producing assembly wheel 18. Such
" fuel will continue to flow and burn as long as suffi-
cient pressure is maintained on valve actuator 14.
The downward movement of valve actuator 14 is limited
by valve actuator interfering portion 14A contacting a
portion of housing 12 adjacent to housing interfering
portion 12A, as depicted in Figs. 12 and 13.

10

As seen in Figs. 12 and 13, depression of valve
actuator surface 31 urges valve actuator 14 downward
as well as outward toward its latched position. Such
outward movement is due to the contact between valve
actuator stop portion 14B and camming means 12B as the
valve actuator is moved downward. Such contact causes
valve actuator 14 to move outward a limited distance
thereby causing indentation 37B of valve actuator
mating structure 37 to disengage_from protrusion 39A

 of housing mating structyre 39, and causing indenta-
tion 37A of valve actuator mating structure 37 to at
least partially engage protrusion 392 of housing
mating structure 39, as depicted in Figs. 12 and 13.
Additionally, such movement may optionally cause
protrusion 37C of valve actuator mating structure 37
to at least partially engage housing mating structure
39 at a location generally between protrusions 39A and
39B.

is
20
25

30 o
Such outward movement is also due to the contact

- . »
N between valve actuator portion 40B and camming means
12C as the valve actuator is moved downward. Such
contact causes valve actuator 14 to move outward a
3s limited distance.thereby causing valve actuator mating
/
eet Has Been Replaced
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fl ame producing IigHter.resistant.to unaut hori zed use 35 and _nor nal |
mai nt ai nad094/1850%t ched confi gurati on : PCT/US3N &58

- 12 - whi ch conpri ses a 'housing; fuel supply neans for
supplylng ! t®.be ignited; ignition means for igniting the fuel;
val ve S u fcontroII|ng t he

structure 37 to move relative to housing mating
structure 39 as described above. Accordingly, the
outward movement of valve actuator 14 from its
‘unlatched position (see Fig. 11) to its latched
position (see Pigs. 12-14), may generally be consi-
dered to be initially due to camming 12B as well as
camming means 12C. .

As will be appreciated, other portions of the .
housing such as sidewall portions 13 can be employed
to cam other portions of the valve actuator so as to
cause the valve actuator to move outward when suitably

10

. depressed.
15 ' .,

As depicted in Fig. 14, once finger pressure is
removed from valve actuator 14, the valve actuator
will move upward due to the biasing force provided by
spring 30, and the flame will be extinguished. Advan-
tagecusly, as valve actuator 14 moves upward, it also
‘moves toward its latched position. As described in
.conjunction with Figs. 12 and 13, depression of valve
actuator 14 causes it to move outward and valve
actuator indentation: 37B to disengage from housing
protrusion 39A. However, even when valve actuator 14
is fully depressed, it is not fully outward and not
fully latched. Valve actuator 14 will enter its fully
latched position only when the valve actuator is moved
fully upward and fully outward. ' :

25

30
As will be appreciated, the positiog_of valve

- actuator mating structure 37 relative to the position

- of housing mating structure 39 when the valve actuator
is fully depressed results in a biasing force which

35 biases the valve actuator outward, and moves the valve

—_—
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flow of fuel; and a val ve actuator mhlch .nor mal | reven of
fuel and W@Mllgs%presm ble so =« as to permyt f uel IOto flk%rg'gggi/*@

the fuel supply nmeans, the valve actuator being depre
it has been noved to a non#interfering position. In t
i nward novenent of the valve actuator 10 to its non-ms h
position enables an interfering porti s of the valve act uaty
out of alignnent withyian interfering portion“of the housing so
-enabl e t he val veaatﬁa‘abnroﬂbwimdd@rmelhtcm position Pnsceprtheent

venti on ol S0 1 GLaEabudhs T Yetbagea! | WY ladihcath P eeg val V3

means for selectiv eaS|n nmeans f |gn|t|ng the fue
val ve act uat mr%hsenﬁgm@mt%@qwn&|mmrs A Witho el ease

fuel, the vaI ve VREVE ACELAELPOIRdénEdtivivZd A as depicted in Figs. 12
and 13 results in a force which biases the valve
actuator outward as the valve actuator is moved from
its depressed position (Fig. 12) to its latched
position (Fig. 14). Additionally, spring 30 as
depicted in Figs. 12 and 13 exerts a biasing force on
latch 14 tending to force the latch outward.

{e only after

10

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.

s

More specifically, the valve actuator and lighter
disclosed and claimed herein are not limited to use in
disposable 1ightérs. - Moreover, the present invention
is not limited to a valve actuator which is moved
solely in a generaily inward direction to an unlatched
position. Similarly, the interference experienced by
the valve actuator may result from interference
portions positioned at other locations.

25

30

35
//
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whi ch expels fuel when the fuel nozzle is lifted upwar d Eﬁé&%ﬁ val ve
act uat or w@as3058herei n the | mprovenent conprises a co 3ft I ng
whi ch mai nhai ns the fuel nozzle in its downward position 25 when the

val ue act uatgfx _\Lnitially actuated. The conpensat i gLt
pref er abl y,/585i t yoned between ~ the val ve actuator Wajﬂglﬁme“ﬂHuﬂtmm of
. .C M s *

t he fuel n@zzle so as to urge the fuspé #0zzl e down
compengdisaicvepring is preferably a netallic coiled 30 spring. The fuel
N0zz| 4 ppfeferably nornal |y bi asedIHE CIAIMS\ard by the val ve actuator

. apot her enbodi nent, such lighter includes

ference nggns positioned so as to normally 35 interfere w th actuation
¢ val ve actuator nehns, An improved lighter of the type having

a housing, valve means for selectively releasing fuel
and means for igniting said fuel, whetein the improve-
ment comprises a.deﬁressible valve.aétnator movable
from a first position in which it is incapable of
being depressed to a second position in which it is:
capable of being depressed thereby enabling operation

10
of the lighter..

L 2. 'The'improved lighter according to claim
1 wherein said second position is inward of said first

15 position.

. 3. The improved lighter of claim 2 further |
comprising camming means for camming said valve
actuator outward toward its first position as the

20 valve actuator is depressed in its.second position.

4. The improved lighter according to claim
1 wherein said valve actuator is retained in said
second position without the application of ‘an external

force.
25 -

5. The improved lighter according to claim
1 wherein said valve actuator automatically returns to
its first position after depression and release of

30 said valve actuator.

6. The improved lighter accoéaing'to claim
1 further comprising an interfering portion which
prevents depression of said valve actuator when in
35 said first position. il

ol
&
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- 13 - and the conpensa conpensates for

of the val WO0¥3r neans I"s"! W’Fﬂﬂrference means i ECEGHWW%
positioned so as to |nterTer% Wit tuation of theswal ve actuator
5 means. _

7. The improved 119hter accordlng to claiw
1 wherein said valve actuator is movable from said
first position to said second position by the
application of an external force. :

8. The improved lighter according to claim
- 1 wherein said means for igniting said fuel comprises
flint material and a rotatable spark-producing wheel
10 having a toothed surface positioned and arranged to
selectively frictionally contact said flint material.
9. The improved lighter according to claim
1 wherein said means for igniting said fuel comprises

15 electric spark-producing means.

10. The improved lighter according to claim
1 wherein said means for igniting said fuel comprises
piezoelectric spark-producing means. '
20 '
11. The improved lighter according to claim
1 wherein said valve actuator is movable along only a
single path from said first position to said second
position, said single path being equally suitable for
25 right-handed as well as left-handed users. :
12. The improved lighter according to claim
1 wherein said valve actuator includes a first mating
structure and said lighter includes a second mating
structure and wherein said second mating structure
applies a biasing force to said first mag}ng structure
¥ after said valve actuator is depressed and released,
said biasing force biasing said valve actuator outward
toward its first position. -

30

35
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Operation of the |ighter req u amount of dexterity and the
appl i cat i &¥0 84/18803cen- wﬂﬂ M“H mm“\el | as the appl PCBAUSHY/ 19158
plurality of fop€ds in nmultipke directti ofis &nd in a speci fi ed sequence.
Addi tional Iy, /gerayion of the - lighter requires a certain |evel of

cognitive ghfpr Advant ageously, the |ighter of the present
i nvent i on/@daesyy reqU|re the incorporatggn. of addi ti onal conponents
in orderg®¥uprovide its | at chi ng/ unl atching feature.

R t he Ilghter tthrlﬁpﬁ?VedlI& Yhtied of thbst Qaﬁ§?!ﬁ Latchlng
::a'?c g Cog;/?ghgtq?ou 'iq'i elo‘fﬁ:é‘ﬁﬂ% Efer 3?@%&%#3 %Eﬁﬁé?r&?‘gl gngel Zased
and means for 1gniting said fuel, wherein the improve-

ment comprises a depressible valve actuator which is
selectively movable between an interfering position

-and a non-interfering position.

14. The improved lighter according to claim
13 wherein said valve actuator is movable inward from
its interfering position to its non-interfering
position.

10

15. The improved lighter of claim 13
further comprising camming means for camming said
valve actuator outward toward its interfering position
as the valve actuator is depressed in its non-
interfering. L

15

16. The improved lighter according to claim
13 wherein said valve actuator is retained in said
non-interfering positlon without the appllcation of an
external force.

17. The improved lighter according to claim
13 wherein said valve actuator automatically returns
to its interfering position after depression and
release of said valve actuator.

'18. The improved lighter according to claim
13 further comprising an interfering port;on which
. prevents depression of said valve actuator when in
said interfering position.

3o

3s
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Thus, the lighter is ma rest or default configuration
which is Iaﬂmlﬁﬂbrebmiml I“"(Hﬂiﬂmhg the flow of fugl aRCHHE93/10158
production of a lighter is adaptjegyle

ri ght-handed as wel | as Ieft handed users with :the sa se,
30 and is simlarly actuated by both right-handed and

users. Furthernore, the user may operate_ 35 the |atch nechani sitw

sanme finger as used to depress the valve actuator wi thout requiring

user 35 to reposition the higght ¢hel AmpPeveacli§htaidaccording to claxm
13 wherein sald valve actuator is movable from said
interfer;ng position to said non-interfering position
by the application of an external force.

20. The improved lighter according to claim
13 wherein said means for igniting said fuel comprises:
flint material and a rotatable spark-producing wheel
10 having a toothed surface positioned and arranged to
. selectively frictionally contact said flint material.
21. The improved lighter according to claim
13 vwherein said means for igniting said fuel comprises

15 electric spark-producing means.

22. The improved lighter according to claim
13 wherein said means for igniting said fuel comprises
piezoelectric spark-producing means.
20
23. The flame producing lighter according
to claim 13 wherein said valve actuator is movable
along only a single path from said interfering
position to said non-interfering position, said single
path being equally suitable for right-handed as. well

25
as left-handed users.

24. 'The improved lighter according to claim

‘13 wherein said valve actuator includes a first mating
structure and said lighter includes a second mating

| structure and wherein said second matinq#structure

N applies a biasing force to said first mating structure
after said valve actuator is depressed and released,

said biasing force biasing said valﬂgwactuato: outward

35 toward its interfering position. B

30
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-14- - BRI THE DRAW NGS These
and ot her WP#I0803 f eat u m! H of the presP@T/US9341058n
wi |l become nprg readily''y ent on1the fal |l owi ng detail ed

description 12 t he |nvent|on i n which:

25. A flame producing lighter resistant to
unauthorized use and normally ma;ntained in a latched
configuration comprising:

a housing; :

fuel supply means for supplying fuel to be
ignited; ' o o
ignition means for igniting-said fuel;
valve means for controlling the flow of said.

fuel; and

10 . K
a valve actuator which normally prevents the

flow of said fuel and which is depressible so as to

permit fuel to flow out from said fuel supply means,

said valve actuator being depressible only after it
15 has been moved to asnon—interfering:position.

26. ‘The flame producing lighter according
to claim 25 wherein inward movement of said valve
actuator to its non-interfering position enables an
interfering portion of said valve actuator to move out
of alignment with an interfering portion of said
“housing so as to enable said valve actuator to be

depressed.

27. An improved -lighter of the type having
valve means for selectively releasing fuel, means for
igniting said fuel, valve actuator means for actuating
said valve means so as to release fuel, and inter-
ference means positioned so as to normally interfere
with the actuation of said valve actuator means, said
valve means including a fuel nozzle which expels fuel
- - when said fuel nozzle is lifted upward by said valve .

‘actuator means, wherein the improvement comprises a
compensator spring means to compensate for movement of
35 said valve actuator means when said interference means
This Sheet Has Been ' '§!
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FIIG lis ;v g{r/&g& perspective—view of _a 10 preferred enbod‘l%(r'%/rﬁ%ghﬁas
sel ectivel bl e resent invention
configuration; ““ﬁ‘mﬂ“mm‘gﬂﬁ\ i

i al cross-sectionag i ew of the
15 lighter of Fig. 1 depletlhg'thé val ve actuator in a )
configuration; FIG 3 is a perspective view of tw
actuator depicted in Figs. 1 and 2; 20« 39 = FIG 4 is a sItk
t he val ve actuator depicted in Fig. 3;

is normally positioned so as to interfere with the

actuation of said valve actuator means.

28. The improved lighter of claim 27
wherein said compensator spring means is positioned
' between said valve actuator means and a portion of
said fuel nozzle so as to urge said fuel nozzle
downward.
10 ' _ _

29. The improved lighter of claim 27
wherein said compensator spring means is a metallic
coiled spring.

30. An improved lighter of the type having
valve means for selectively releasing fuel, means for
igniting said fuel, and valve actuator means for
actuating said valve means so as to release fuel, said
valve means including a fuel nozzle which expels fuel
vwhen said fuel nozzle is lifted upward by said valve
actuator means, said fuel nozzle being normally biased
downwardiby said valve actuator means, wherein the
improvement comprises a compensator spring means which
maintains said fuel nozzle in its downward position
when said valve actuator is initially actuated.

15

20

31. The improved lighter of claim 30
wherein said compensator spring means is positioned
between said valve actuator means and a portion of
said fuel nozzle so as to urge said fuel nozzle
downward.

30
o
32. The improved-lighter of claim 30

wherein said compensator spr:mg mean%is a metallic
35 coiled spring. i

> ‘ .
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FIG 5 is a bottomview of the valve actuator - depicted'in Fig. 3; 25
FIG 6 is a schematic diagram depicting a plezoelectrlc k#ﬂ@é 110158

appar at uVORHHF t he present invention.may be enpl oyed-an

2

opt i onal
means, ang
to prevg

10

28

t&

aving_an

Gamen {061 1 eeute' neatTEei s v '™ RN Eﬂunllrmm |

producti on of sparks : and the flow of fuel
AMENDED CLAIMS

[received by the:International Bureau
on 20 April 1994 (20.04.94); orxg1na1 claims 1-32 replaced by
-amended claims 1- 20 {6 pages)] '
Ve CIain. o
1. A 1ighter conpris;ng._
& housing dofining a £u01 resnrvcir, said housing

having a lonqitudinal axis, ,
valve means for seloctivoly rclcasing fuel fran

said fuel reservoir;
means for 1qniting the relaased fuel;
actuator means havnnq an integral nozzle opening

' for engaging said valve ncans sucn that fuel is

released when 2 dcpr-ssible portion of said actuatcr
means is depressed along the 1onqitndinal axis of said
housing, at least a portien of -aid actuator means
disposed above a pertion of said housing when in a
latched position for prevontinq said actuater moan-
fron being dapresscd by ahutting sald partion of said
housing, said actuator means hcing elid.ably and

'pivotally mounted witbin sidewall portions of said

housing,
whcrein inwvard movument of -aid depressihle

portion of said. actuator means into an unlatched
pesition providas a void b-twoon sald actuator means
and said housing, said void being -urticicnt in size
to allow said actuator means to be depressed sc as to
allow fuel to be releasad from said fuel reservoir;
and N .

camming means operatively engaged with said
actuator means when said actuator means is in said
unlatched position in which said dcpretsib1i°portion

is moved inwarad tcuardl tha 1ang;tudinal axis of said .
housing, and when said actuatar neans is depressed,
said camming means being used for movind’baid
depressible portion of said actuator menns outward _
avay from said longitudinal axis towards the latchfiagg

position.
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- 15 - FI G dlagran1dep|ct|ng t he
pi ezoel ect |W09hllﬂ5039r of”mmmm switch depi cted p(mz[h@ytmssd
”"EJ .

position and t hanmer / fuel ¢ se means depicted in the unlatched
posi tion and depicting a fLane TR :
2, The lighter according to cla;m 1 wherein

said means for igniting comprises £1int material and a -
rotatable spark-producing wheel having a toothed

surface positioned and arranged to selectively
frictionally contact said £1int material.

3. The lighter according to claim 1 wherein
said means for igniting comprises electric spark-
19 Pproducing means.

4. The lighter accordihq to claiﬁ 1 wherein
said means for igniting comprises plezoelectric spark-
producing means.

as | S '
5. The lighter according to claim 1 wherein

said actuator means includes a first mating structure
and said housing includes a second mating structure -
and wh.:cin_lnid second mating structure applies a
biasing force to said firat mating structure after
said depressible portion of said actuator means is
‘depressed, said biasing force biasing said depressible
portion of said actuator means outward away from the
longitudinal axis of the housing.

as . _ : o -
6. The lighter according to claim 1 wherein

said valve means includes a fuel nozzle which expels
fuel when enabled to move upward by said actuator
means, said lighter further including & compensator
30 Spring means for urging said fuel nozzle downward.
_ : _ 0
B 7. The lighter of claim 6 wherein said
compensator spring means is a coiled spring.
-

3s 8. A lighter normally maintained in a latched

contigu:atzon comprising: _ 3
| ‘*-——-__£E~‘_~____
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FIG 8 is a perspective view-of a preferred enbodi nent of the |ighter
i tion in which the val ve actwmnMUS%VnMSSts

I n an un onfi gura-
unl at chegﬁgﬂﬁkﬁpom tion thereby permtting depression ofI them %* Mﬂ
NS o

actuator so 2 to pern1t a valve to open ahd gas to be

a fuel “\ FIG 9 is a @@ spective view
Fig. 8 wi  he valve actuator in a depressed p05|t|on and the val ve
open a €ting a flane; FIG 10 is a partial cross-sectional

v L0820 g GeRSaf RRIAETh, RSy Sy 1 enes
</ - fuel supply means for supplying fuel; '
ignition means for igniting said fuel; '
valve means for controlling the flow of said

fuel; | o |

. a valve actuator having an integral nozzle
opening for operatively engaging said valve means,
said valve actuator preventing the flow of said fuel
when in a first position, a depressible portion of
said valve actuator being depressible into a second
position along the longitudinal ikis-of said housing,
an interfering porticn of said valve actuator being
disposed above a portion of said housing for normally
preventing vhen in the latched configu:at;on said
depressible portien of said valve actuator trom heing
depressed into said second position by 1nter£ering
with the movement thereof along th- longitudinal axis
of said housing, said valv. actuater being slidoably
a0 and pivotally mounted to said hous;nq,

vherein inward movement of ‘said depressible

portion of said valve actuator towards the '
longitudinal axis of said housing enables the
interfering portion to become aligned with a cavity in
said housing, and places said lighter in an unlatched
configuration, said cavity being suffiscient in size to
accommodate said interfering portion so ss to enable
said d-prousible portion of said anvo actuato: to be
depressed; and

30 camming means cperatively engaqing said valve

- actuator for forcing said depressible portisn of said
+ Vvalve actuator outward away from jaid longitudinal
axis into its first position and the iidhtor out of
its unlatched configuration when said a€pressible
ss Pportion of said valve actuator is depressed.

10

1

&
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configuration an the val ve dctdater not depressed and
.for actuation; = FIG 12 is a parti al
vi ew of the 30 lighter of Fig. 11 inits-@rtially unlatc
configuration and the val ve.actuator fully depressed

the flow of fuel; «FIG 13 is a partial cress-sectiona

r eady

the 35 lighter

10

5

| i ghter
;-ctlonal

of Fig, 12?h3 9igRtet debstaingd o claim 8 wherein
said ignition means comprises flint material and a

‘rotatable spark-producing wheel having a toothed

surface positioned and arranged to selectively
frictionally contact said flint material.

10. The lighter according to claim 8 wherein

‘said ignition means comprises electric spark-producing

11. The lighter according to claim 8 wherein
said ignition means comprises piezoelcctric spark-
producing means.

12. The lighter according to claim 8 wherein
said valve actuator includes a first mating structure
and said housing includes a second mating structure
and vherein said second mating structure applies a

‘biasing force to said first mating structure after

said valve actuator is depressed, said biasing force
biasing said depressible portion of said valve _
actuator cutward awvay t:om the longitudinal axis of

the housing.

13. The lighter according to claim 8 wherein
said valve means includes a fuel noztle which expels
fuel when enadbled to move upward by sald valve
actuator, said lighter further including a compensator
spring means for urging said fuel nozzle downward.

14. The lighter of claim 13 wherein said
compensator spring means is a coiled spring.

15. A lighter comprising:

a housing having a fuel compartment; - B
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DETAI LED DESCRI PTI ON C]: THE PREFERRED ENMBODI I\/ENT
- 48 -

- 16 - | Fl GU mllmﬂhlmugmcross-sectional vi ew of the |
L1Qd03 af t ator has been f up&y/98F BIs5Ed

fuel release means for releasing fuel from said
fuel compartment; s SRR
means for iqnit&ng said roloasod tuol.
an actuator having a thunb~depressible portion
and having an integral nozzle opening for operativcly
engaging said fuel release means such that when
deprassed along a longitudinal axis of :said housing
fuel is releazsed, said actuator having extensions on
either sides thereof, and said actuator having a first
mating structure on the underside thereof, |
at least a portion of said actuator disposed
- above & portion of said housing when in a latched
contiguration for pre?enting'said actuator from being
depressed by abutting said portion of said housing,
said extensions of said-actu#tor being slideably and
pivotally mounted within bores of sidewall portions of
said housing thereby ullowing'said'depressiblc portion
‘of said actuator both to be pivbted and noved inward
tovards the longitudinal axis of said: housing.
vherein inward mavamant of said depreslihle
portion of said actuatpr towards the longitudinal axis
of said housing and into an unlatched position |
produces a void between said actuator and said housing
sufficient in size to allow said actuator to be
depressed, said housing having a second mating
structure that engages and mates with said first
mating structure for holding said actuator in the
unlatched positien; and : :
camming means operatively engaging said actuator
_ for displacing said first and second mating»structures
< from each other when said actuator is depressed along
the longitudinal axis of said housing so as to apply a
biasing force to said actuator moving-auid actuator
35 into its latched position.
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Referring initially to deplcted, in a default or

at - rest C‘Wb'ﬁﬂ'@é on ” mm u'" mﬂg of “t he present |nvmms93nmss

conprising a portimonslZ2x a depressible valv 14, and

a spar k- prodUC|ng mheel assenbly 18 which includes a

surface 19. Advantageously, the default- 45-conf|gurat|on

configuration in which 15 valve actuator 14 is in its |atched ™

t hus cannot be depressgd; Illustratively, interference pr esen

?E i nt Ierferl tng ltoortuo (TRE ih@nﬁiroicct:arcllﬁwlﬁtd;gcﬂﬂl?rw%&mpr essi o]p ol
e val ve actuat or, n_its che i ti r n o

valve actuato ifhpmearf Fheclstife el LI o oo

i gnited by sparbtapabiliecspakk- g W pr oduci ng

wheel assenplYpifrace pobftidhdd' ind"Erfiifed £ dredkiiityrocously, unless

frictionally contact said flint material.

17. The lighter accerding to claim 15 wherein
said means for igniting comprises electric spark-
30 Pproducing neans.

18, The lighter according to claim 15 wherein
said means for igniting comprises piegoslectric spark-

producing means.

a3 , .
19. The lighter according to claim 15 wherein

said fuel releas¢ means includes a fuel nozzle which

expels fuel when snabled to nmove upward by said

actuator, said lighter further including a compesnsator
‘g0 BSPring means for urging said fuel nozzle downward.

20. The lighter of claim 15 wherein said
compensator spring means is a coiled spring.
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val ve actuator 14 is positioned - away fromits depicted 25 at-rest or

default po3vOi94/10803d i nto a non-interfering posi tion, anyPET{USH3/HISS
depressi on of val ve actuator 14 will not result in the flow of fuel and
the lighter wi |l be inoperable. The gggition of valve actuator 14

as shown in Figs. 1 and 2 may best be chardcterized as 30 Japndefault
position" under normal conditions. ' As wll be a ré@?a& d,. a

vari ety of configura- tions, shapt® an Bative positi QN |§stjor

ich the valve 35 ac

the val ve actuator and QgﬁqsggQ
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- 17 - position and a non-interfering or unlatched position. The
inventi on WOW94418503escribed in terns of a preferred emboPCTAUS893/10158
whi ch the val ve actuator cannot be depressed when in its |atched
position, but can be depressed after it is noved to AW

position. Illustratively, noverment of tihgsgalve act a%fs '

| at ched position to its unlatched position conprise

sli dea_bl e i nward- novenent . of the val ve actuator. _As W
\allglo\r/gm ated, for 10 efe und Estapl-gg’, ?ICh I nward
}r
FIG. 4 31\
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actuator is deened to include any inward notion or conmponent t hereof

of any port wm9sfiesdse val ve actuator. The val ve actuator PCTAUSIBA0S Yy
mai nt ai ned inits unlatched position after being noved there by a

user, and preferably automatically returns to its | at ched position
once a user depresses and rel eases 8/6 val ve actuator, 20 A.
user typically holds the main body portion of a convey i in
his hand, rotates with his t hunb t he spark- produci ng q
di rection generally toward the depressible surface of 5
actuator to produce a spark, and depresses the valve 25 actua

fuel to pass through the fuel, or val ve, nozzle. The spark produs

t he wheel ignites the f??i. Thigg is a relatively conventiona
structure for nost |ighters, ﬁ% ng dijgizf?rﬁ"x__-“‘-\‘ .

gi—"T S —
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lighters. 30 Referring nowto Fig. 2, there is depicted a
cross-sect iy 9gf1o8d3e | i ghter of Fig. 1 in a | atched conf | POTAIS93r10188r €
particularly, valve actuator 14 i s mounted between side wall portions
13 (see Fig. 1) 35 which illustrativel y4dénpri se extensions of the side

m T~

10-12, 14

10-12, 14 ~ g
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wal I s of body portion 12. Illustratively, al ve actuator 14 is

pi votally mO944a05030 sidewal | portions dgrantageous| yPCRAUS93010148 ed
bore 13A (Fig. 1) is formed in each of i1 OSBRIy 13 to accept
extensi ons of the valve actuator, thus gpgbling s ' novenent of the
val ve actuator about the bores as wel |l as slideabl e Tevenent: of the

val ve actuator in I nward and outward directions. Bores 13A can take on

10 a variety of shapes, such as an el ongated bagygs
portions in which case sliding the val ve
woul d result in upward and/ or downward
extensions. As will be appreciated, bor&3 132
val ve actuator. Valve actuator 14 15

FIG. 10 38
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Is attached to hollow fuel nozzle 20 slideably supported wthin a val ve

housi ng 28 W(®i94/10503f uel nozzle 20 is held within an openi POTAISYS/HI5&
slot in val ve actuator 14 by flange 21, conpensator spring neans 11
and flange extension 23A. Flange 21 and fl ange extengion 23A each has

a sufficient size and is configured so as to prevent & nozzl e
20 through the slot in valve actuator 14. Additional Ly, '
nmeans 11 i s maintained as shown in Fi p/® by 25 flange 23 whifdm |
attached to fuel nozzle 20 as is flange 21. A conpressed spr~Ng
30 resides beneat h val ve actuator 14 and causes fuel nozzle 20 t©
be urged downward i nto val ve housi ng 28 and body portion 12. In
particul ar, conpressed spring 30 30 causes valve actuator 14 to apply
force to spring means 11 which supplies force to flange 23, thereby
urging nozzle 20 downward into val ve housi ng 28 and body portion 12 and-
preventing the flow of fuel
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in the vicinity of nozzle 20 is
- 19« I'i mtred by contact be ﬂ%@%sng%rgﬁggwgydk of valv acttrat-or
14 and flange extension 23A. In fuch d ment, val|vBEBAGEMENT SHEET

Is enployed to lift -1 -
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Tolo250
through nozzl e 20. Additionally, downward noverment of 35 valve actuator

T2

16 NOV 1996

LECTIVELY ACTUATABL GH

GROUND OF THE INVENTION

Cross—-Reference to Related ications

This is a continuation-in-part of U.S. Patent
Apblication Serial No. 07/723,989 filed on July 1,
1991, entitled "Selectively Actuatable Lighter", which
is a continuation-in-part of U.S. Patent Application
Serial No. 07/609,668 filed on November 6, 1990,
entitled "Selectively Actuatable Lighter", abandoned,
which is a continuation of Serial No. 07/239,734 filed
on September 2, 1988, entitled "Seleétively Actuatable
Lighter", which issued on March 26, 1991 as U.S.
Patent No. 5,002,482. This is also a continuation-in-
part of U.S. Patent Application Serial No. 07/912,421,
filed on July 10, 1992, entitled "Selectively
Actuatable Lighter", which is a continuation of U.S.

. Patent Application Serial No. 07/609,668. Each of

these four patent applications is incorporated herein
by reference.

This application is also related to U.S. Patent
No. 5,125,829, entitled "Bidirectional Selectively
Actuatable Lighter" which issued on June 30, 1992, and
U.S. Patent No. 5,092,764, entitled "Selectively
Actuatable Lighter With Locking Value Cap" which
issued on March 3, 1992. This application is also
related to U.S. Patent Applications Serial Nos.

’ and : , each entitled
"Selectively Actuatable Lighter" and eachs filed
concurrently herewith. Each of these two patents and
three patent applications is incorporated herein by

reference.
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5 nozzle 20 by

“fuel. A valve assenbly (not fully shown) is | ocated neg

ar—t+he-+ecessed
end of nozzle 20 and pernits fuel to flow through nozzI@EEDA&EMENﬂMMWET'

val ve act uat or

the application of force to flange 21 in order to expel

14 is depressed and nozzle 20 |ifted. 10

be appreciated, actuation of valve actuat or 14 gener aljl g;m@?ﬁ
upward novenent of the valve actuator in the vicinity n 6
However, in the enbodi nent depicted in Fi¢ ™2, nozzle A =VaeTHaIS

downward durin
the vicinity of

tge Jnltlgg quard novement 15 of valva actuator 14 in
to the action of conpensator spring—3+

Mor e speC|f|caIIy nozzl e 20 only noves upward once the val ve

actuator in the ViCI
such that a top surface

10
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which consume fuel such as, for example, butane which
is stored in a reservoir in a liquid state, then
passed through a valve means and finally ignited by a
spark or other similar means. More particularly, the
invention relates to a butane cigarette lighter having
a selectable configuration which prevents depression
of a valve actuator and in turn hinders expulsion of
fuel from a valve nozzle (i.e., fuel nozzle) and/or
geheration of sparks thereby rendering operation of
the lighter by young children even more difficult.
Advantageously, this feature of the lighter may be
deactivated by moving a valve actuator to a non-
interfering position, thus facilitating flame

production.
Description of the Art

Numerous lighters are known, some of them
incorporating features which are designed to render
operation of the lighter more difficult by certain
users. Some of such features relate to mechanisms
which are designed to prevent ignition of a fuel
source unless the lighter is properly oriented,
mechanisms which are designed to 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_gatential danger
of the flame. Individuals normally contemplated in



val ve actuator 14 in the vicinity of nozzle 20 contactg T 1ﬂ§ﬂﬁé@
i T SHEET
25

Advant ageousl y, depression of the val ve actuator while jt

in a l|latched configuration, while possibly causing thelvdl ve

actuator in the vicinity of nozzle 20 to nove upward dye |t 01 &f OV 1994
exanpl e, a gap between val ve actuator interfering portifoy 14Aland
housing interfering portion 12A, will not result in any UpwWard—Toverer
of the fuel nozzle. Accordingly, fuel-wlId4 not be 30 rfeleased in the
event the valve actuator is depressed while the lighter is in a Tatched

configuration. Athese effdrim anrprewing ethilkiven usien dhea agenpartegioay spring

is desirable in ﬁ}d@{%& St CFivdIGRERP ate a gap all owi ng sone

depression of a’l atchedval ve actuator 35

U.S. Patent No. 4,784,601 to Nitta relates to a
gas lighter having an L-shaped slideable stopper which
5 is positionable to prevent descent of a gas lever
which controls fuel flow. The lighter is rendered
operable by moving the stopper ocutward so that its
vertical leg is displaced from the top surface of the
lighter housing. The L-shaped slideable stopper must
10 pe manually moved into its locking poéition each time

it is desired to lock the lighter.

- U.S. Patent No. 4,784,602 to Nitta relates to a-

gas lighter having an L-shaped slideable stopper which

15 s positionable to prevent descent of a gas lever
which controls fuel flow. The lighter is rendered
operable by moving the stopper inward so that its
vertical pin engages a hole in the surface of the
lighter housing. The L-shaped slideable stopper must

20 pe manually moved into its locking position each time
it is desired to lock the lighter.

U.S. Patent No. 4,786,248 to Nitta relates to a
piezoelectric lighter equipped with a thumb-latch

25 slidéably fitted within a lighter casing. The thumb
latch is manually slideable into and out of a position
which interferes with depression of a thumb-pusher.
The lighter is rendered operable by manually sliding
the thumb-latch to an unlocked position. , After
operation of the lighter a user must manually slide
the thumb-latch to its locked position in order to
lock the lighter.

30

35



- 20- whi ch woul d ot herwi se rel ease fuel due to such - e L.

5 Li ghter 10 further conprises a sparking flint 22 RM&@W&SH&EE

a bore 24 defined by flint and spring housing 29 in maijn{body 12. Fin

22 is urged toward toothed surface 19 of wheel assenbly 18 pg NGOV 1098

26. Spar k- produci ng wheel assenbly 18, which incl udes T
-4 -

U.S. Patent No. 4,904,180 to Nitta relates to a
piezoelectric lighter equipped with a lock means which
automatically returns to a locked position after use
of the lighter. The léck means includes a stopper and
a leaf-spring which keeps the stopper urged toward the
windshield. The lighter may only be operated after
the stopper is drawn backwards, away from the
windshield. The lighter cannot maintain the stopper
in the drawn back position without the application of
constant force by a user. That is, no means are |
10 provided to maintain the lighter in an unlocked

. configuration.

U.S. Patent No. 1,895,032 to Fisher relates to a

lighter in which a manual control means is movable out

15 of engagement with a shoulder portion of the lighter
so as to enable the manual control means to be
depressed thereby causing the lighter to operate. The
control means returns to its position in engagement
with the shoulder portion after use of the lighter.

20 he lighter cannot maintain the control means in its
out of engagement position without the application of

" constant force by a user.

U.S. Patent No. 4,830,603 to Cirami relates to a
25 cigarette lighter in which a locking mechanism is
provided partially under a valve-actuating push-button
and extends into a compartment appended to but
distinct from a fuel compartment. The locking
mechanism relocks itself after each depresSion of the
30 push-button. In particular, one end of a stiffly
flexible spring steel wire is held firmly in placé in
the compartment. Another end of thesspring steel wire
forms a probe extending into a channel provided in the

35



10 toothed surface 19 which is preferably suitably - hard nBEHd@&MENTSHEET
agai nst which flint 22 is urged, is nmounted for rotationtb

wal | extension portions 13 in a conventional manner. Toothe¢d U q
19 includes suitable indentations which define teeth suc af Jﬂ@ﬁ 996
spar k- produci ng wheel assembly 18 is 15 rotated toothed gu

against flint 22 causi ng the generation of ignition sparks.

Adgitionally, spa;k-producing wheel asse®blvy 18 i ncl udes suUrtabte

i ndentations 17 ich facilitate 20 rotation of spark-produci ng wheel
assenbl y 18 byunderside s fihs ‘RushtRphton. The spr pttﬁ?éy‘?%%efi nes an
internal chambgy a5 ddkéd configqurdtiic Vpﬁdv&ﬁsueie;&'eﬂsnl’om&ﬂolﬁl’mm f uel

capable of 25 vapqrizing i n A mentd NGl JBYHg (h i UbRadksiae
of the push-button. A portion of the spring steel
wire in the form of a loop extending outward from the
5 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 underside of

the push-button.

10 U.S. Patent No. 4,832,596 to Morris, Sr. relates
to a cigarette lighter having a stop member slideably
mounted thereon for releasably engaging a gas valve
actuating lever. In particular, a spring'biased stop .
member is slideably mounted on a top portion of a

15  conventional 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

20 the stop member is pushéd 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
25 , 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 causing the fuel sto ignite and

30 operating the lighter. Rotation of the spark-
producing wheel in the other direction may deliver a
spark away from the nozzle. The spqubproducing wheel
has a pin-shaped structure attached thereto which

35



gaseous nedi um whi ch passes through fuel nozzle 20 under [t

a valve. Main body 12 is constructed from any suitable strﬁ$Eﬁg§wmﬂk SHEET
mat erial or materials, and is preferably constructed frorpéLSO pl astic
material. A shield 32, preferably constructed fromnetal | ils HONOWSRIS
and functions as a w nd guard around the flane thereby agsilsting in the
ignition of the fuel. 35 - g -

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 structure has
traversed its entire path of travel, subsequent
operation of the lighter is impeded since the pin-
shaped structure comes into contact with the housing,
10 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 presaie-tamper protection mechanisms'

15 which partially surround a spark-producing wheel, fuel
nozzle or depressiblelvalve 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

20 lighter to expose the spark-producing wheel, fuel
nozzle and/or depressible valve actuation member.
However, such a presale tampef protection mechanism is
of limited value once initially removed by a

purchaser.
25

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 liéhter in an inverted position.

30 Unfortunately, -such mechanisms may not provide a
sufficient degree of child resistancy to young
children who tamper with the lightexssince they merely .
hinder operation in prescribed orientations.

35



-21- As will be appreciated, main body 12 generaILjhgpbACEMﬁNT SHEET

enconpasses any part, portion, structure or substruc- tiur

| i ghter except for the valve actuator and spring, sparktpfoduci ng wheel
assenbly," flint and spring, and valve neans. According y,_waN9v1“b6be
described as housing interfering portion 12A is deened o} i ncl-ude any
such part, portion, etc. 10 Referring again to Fig. 2, ~vatve
actuator 14 is depicted in its | atched Tohftguration in which an

U.S. patent No. 4,921,420 to Johnston relates to
a disposable lighter having a release means that is
physically separated from the conventional lighting
means. The lighter may only be operated once the
release means is released. The distance separating
5 the release means and the conventional lighting means
is intended to be sufficiently large so as to make it
difficult for small children to operate the lighter.

U.S. Patent No. 5,074,781 to Fujita relates to a
10 cigarette lighter having a lock member which must be
rotated in a specified direction towards one side of
the lighter so as to allow a depressible valve
actuator to be depressed and the lighter to operate.

15 U.S. Patent No. 5,076,783 to Fremund relates to a
lighter having a depressible valve actuator which is
coupled to a vertical rod which extends to an opposite
end of the lighter where it contacts a locking member.
The locking member must first be displaced so as to

20 enable depression of the valve actuator.

U.s. Patent No. 5,090,893 to Floriot relates to a
lighter having a slide member which, when in a first
position, prevents depression of a valve actuator.

25 Tne slide member is slideably movable to a second
position in which the valve actuator may be depressed.
The slide member is not capable of vertical movement.
Additionally, the slide member protrudes from the

s0 lighter when in its first position.

Many mechanisms which are designed to render
operation of the iighter more difficudt by certain
users are unnecessarily complicated, present diffi-

35



interfering portion 12A of housing 12 is positioned anqa T d

as to interfere with and prevent depression of valve acf&gLA¢é%EN? ﬁﬁﬁhl
specifically, an interfering portion 14A of val ve actdatjor 14 15
contacts interfering portion 12A of housing 12 upon atjt anpa&INOV 1996
depression of valve actuator 14, thereby preventing aqgtyati on of the
val ve neans and thus the rel ease of fuel. As will be di scussed—TT

conj unction with Figs. 10-14, valve acBuator 14 is novable i nward 20

until the extensiqns qf | ve actuator 14 reach their, . L .0f travel
within bores 138WIAYqif SR§AF, mapy ac"—“é‘ﬁch%ﬁll"hg/a?dhb‘é’%i{l%gﬁ§193?ée

actuator stop p@ﬁthenhanich4prdéhceadhyingnUaetandﬂnyingqnﬁaesth&ﬁlmhich
I's 25 'llUStra%hﬁﬁk%okgﬁnﬁgmpgngﬂﬂ%zggi%gﬁorégréFEH VBT fhe  POsition,

val ve actuator intérfering poftion 0 onger aligned with
housi ng i nt erf eALGHEEErti on 12A

5 For example, the particular construction employed
by some devices limits the shape and size of the
lighter housing due to the requirement that the
housing be large enough to accommodate such mecha-
nism(s). Some mechanisms may be defeated with

10 ,elative ease while some devices are not sufficiently
reliable. For example, some mechanisms may be
overridden or removed with relative ease. Some
devices are not egually adaptable for use by both
right-handed and left-handed users, and some include

15 inconveniently shaped or positioned levers or knobs
which need to be actuated by the user in order to
operate the lighter. Some devices require that a user
manually lock the lighter after its use. Furthermore,
some of these devices require repositioning of the

20 lighter in an operator's hand after actuation of the
mechanism and before the lighter is operated to
produce a flame. For example, some lighters include
an actuatable mechanism located sufficiently far from
a valve actuation means, or on another side of the

25 lighter than the valve actuation means, so as to
result in awkward operation of the lighter.

As will be appreciated, development of a "child-
proof" lighter per se is probably not viable. At
30 best, it can be reasonably sought to create a lighter
having features which enhance its child-resistant
capability, but how "child-resistant$-a lighter will
be will depend upon many factors and circumstances.

35



t hus enabl i ng depression of valve actuator 14 and suffF e
inter- 30 fering portion 14A SB'EB%AW@M

novenent of val ve actuator
val ve act uat or

the lighter nust first force valve actuator inter- f grijng1@oR0OVO19984A
out of interference w th housing interfering portion{l2B. This is
acconpl i shed by a 35 user noving val ve actuator 14 inward seoctrthart

10

is5

20

25

30

as

to lift fuel nozzle 20. A user desiringito actuate

he

Nevertheless, any lighter having features which
enhance its child-resistant capability will have
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
access to the lighter by young children. Further,
such lighters should not be made so difficult to llght
as to cause adults to use alternative forms of
lighting, i.e., matches, which are generally
considered to be potentially more dangerous.

The present-invention is directed toward a
reliable flame producing lighter which is selectively
actuatable in such a manner as to provide a substan-
tial degree of difficulty for young children - younger
than five years - to actuate the lighter and produce a
flame, while being user friendly and capable of
actuation by adults.

SUMMARY OF THE INVENTION

This invention relates to a selectively
actuatable flame producing lighter having a valve
actuator which is normally in a latched position and
which is movable to an unlatched or non-interfering
position in which the lighter may be operated. More
specifically, the valve actuator is slideable inward
from-its latched position in which it cannot be
depressed, to its unlatched position in which it can
be depressed thus enabling fuel to flow. The valve
actuator may be retained in its latched and unlatched
positions without the application of.any user applied
force. Once the valve actuator is moved to its



- 22 - interfering portion 14A is noved out of ali gnrrEanEm%Qf-MENT SHEET
interfering portion 12A. As will be discussed in conj uriction with Figs.
10-14, once a user noves val ve actuator 14 sufficiently] i
val ve act uat or

nwargiNOV996

wWill remain inward in its unlatched positijon until a

user depresses and rel eases the val ve actuator. Referrmg now to
Fig. 3, there is depicted valve 10 actuator 14 in greater detail. Valve

actuator 14

conprises a finger depres¥®bte surface 31, extensions

36, nozzle opening 38, and valve actuator mating structure 37. Such

mati ng struct urenlatichad nosidion, depxgssian ang ned®aRS oS or ned on

each of two
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to its latched position.

Advantageously, the lighter of the present
invention does not require the incorporation of
additional components. Additionally, the valve
actuator of the lighter is movable from its latched
position to its unlatched position with the same
finger a user employs to depress the valve actuator,
without requiring repositioning of the lighter in a
user's hand. The lighter is adapted for use by right-
handed as well as left-handed users with the same
relative ease. The lighter is preferably similarly
actuated by both right-handed and left-handed users,
without detracting from the effectiveness of the
lighter's child-resistant capability. That is, the
valve actuator is preferably movable along only a _
single path from its latched position to its unlatched
position, whether operated by right-handed or left-

handed users.

One particular embodiment of the invention
relates to an improved lighter of the type having a
housing, valve means for selectively releasing fuel
and means for igniting the fuel, wherein the
improvement comprises a depressible valve actuator
movable from a first position in which it is incapable
of being depressed to a second position in which it is
capable of being depressed thereby enabling operation
of the lighter.

Preferably, the second positiongis inward of the
first position, and the valve actuator is retained in



provided to matingly engage with el ongated bores 13A i n{sRERLAGEMENT SHEET
portions 13 of body portion 12 to provide pi vot al novemgntf~of—Thé val ve

act uat or about extensions 36 as well as slideabl e novendgnt oie}ﬁﬁvzggs
val ve actuator within bores 13A. Nozzle opening 38 is adadt ed “for

receiving and grasping a portion of fuel nozzl e 20 bet wgen-flanrges—2+—
and 23. Val ve actuator 14 is cqonstructed from matlerial 25 havi ng

sufficient dinmensional stability and rigi&Fty to conti nueustyOVET [ he

life of the |ighter Le. . p | atj i 1ionj tween
interfering E%%r??§§Hg4gfﬁ%tgéﬁv§£%%$%gt%#glﬁgéééééﬁgéﬁfgfi%
portion 12A of @wterngliforge: uahdditiionally efthebyalve actmatoxicted from

zinc or glass-fhhteHabPbyEiperetirfs €9 its P9 podiidmtdmeermterials
from which Valvgegg;ggggﬁ and release of the valve actuator. The

valve actuator is movable along only a single path

from its first position to its second position, the

single path being equally'suitable for right~handed as

well as left-handed users.

10 .
The preferred embodiment of the lighter further

comprises camming means for camming the valve actuator
outward toward its first position as the valve
actuator is depressed in its second position. The
lighter also includes an interfering portion which
prevents depression of the valve actuator when in the
first position. Preferably, the valve actuator
includes a first mating structure and the lighter
includes a second mating structure, the second mating
structure applying a biasing force to the first mating
structure after the valve actuator is depressed and
released, the biasing force biasing the valve actuator
outward toward its first position.

is

The means for igniting the fuel may comprise-
flint material and a rotatable spark-producing wheel
having a toothed surface positioned and arranged to
selectively frictionally contact the flint material.
Alternatively, the means for igniting the fuel
comprises electric spark-producing means such as
piezoelectric spark-producing means. '

25

30

Another embodiment of the invention relates to a
flame producing lighter resistant to.snauthorized use
35 and normally maintained in a latched configuration



14 may be constructed are alum numand other glass  fill
as pol yet hersul fone or the liKke, as well as conbination

RKERERT SHEET
materials. 35 - 23

Referring back to Fig. 2, the lighter is provided _ 16 NOV 1995
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which comprises a housing; fuel supply means for
supplying fuel to be ignited; ignition means for
igniting the fuel; valve means for controlling the
flow of fuel; and a valve actuator which normally
prevents the flow of fuel and which is depressible so
as to permit fuel to flow out from the fuel supply
means, the valve actuator being depressible only after
it has been moved to a non-interfering position. In
this embodiment, inward movement of the valve actuator
to its non-interfering position enables an interfering
portion of the valve actuator to move out of alignment
with an interfering portion of the housing so as to
enable the valve actuator to be depressed.

10

15
The present invention also relates to an improved

lighter of the type having valve means for selectively
releasing fuel, means for igniting the fuel, valve
actuator means for actuating the valve means so as to
release fuel, the valve means including a fuel nozzle
which expels fuel when the fuel nozzle is lifted
upward by the valve actuator means, wherein the
improvement comprises a compensator spring which
maintains the fuel nozzle in its downward position
when the value actuator is initially actuated. The
compensator spring is preferably positioned between
the valve actuator means and a portion of the fuel
nozzle so as to urge the fuel nozzle downward. The
compensator spring is preferably a metallic coiled
spring. The fuel nozzle is preferably normally biased
downward by the valve actuator means.

25

30

In another embodiment, such lighter includes
interference means positioned so'as,go normally
35 interfere with actuation of the valve actuator means,



with mating structure 39. Such mating structure is shape
positioned and adapted to mate with val ve actuator matin
Pref erably, such mating structure 39is inmbile with fegpetd NQ/ 1996
housing 12 and illustratively conprises two protrusiong, |39A and 39B.
As will be appreciated, mating structures 37 and 10 39{may take on a
vari ety of shapes, positions and configurations. Their cific

structure is not critical to the presed3 rnvention. Additionally, each
of structures 37 and 39 can congrise any reasonabl e 15 nunber of separate
structures. As wahfl §hgocP®PEPEREOT SPring:BEans HECPRERFALES oFChet ween

lmiti RgdstrUCt illreﬁo%ment aRdtR8 ¥agvki hotaatoetgeahswhénttirel i ghter in its
a ' ca s
tched as we %gtgg%g%gggg %8QL§ggéaﬁbgﬁally positioned so as to

interfere with the actuation of the valve actuator

means.

Operation of the lighter requires a certain
amount of dexterity and the application of concen-
trated forces as well as the application of a
plurality of forces in multiple directions and in a
specified sequence. Additionally, operation of the
lighter requires a certain level of cognitive ability.

io0

Advantageously, the lighter of the present
invention does not require the incorporation of
additional components in order to provide its
latching/unlatching feature.

is

Furthermore, the lighter of the present invention
is a passive latching lighter. Advantageously, the
lighter automatically returns to its latched configu-
ration once the depressed valve actuator is released.
Thus, the lighter is maintained in an at-rest or
default configuration which is latched thereby
preventing the flow of fuel and the production of a

flame.

25

The lighter is adapted for use by right-handed as
30 well as left-handed users with the same relative ease,
and is similarly actuated by both right-handed and
left-handed users. Furthermore, the user may operate
the latch mechanism with the same finger as used to
depress the valve actuator without requiring the user
35 to reposition the lighter in the user's hand.



20 Fig. 4 is a side view of the valve actuator of
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depicting indentations 37A and 37B of val ve actuat or n g-STrilct
37, as well as valve actuator interfering portion 14A| Additionally,
Fig. 4 depicts valve-actuator mating structure 40. Sudh {2516N0¥ (1996
structure illustratively conprises two portions 40A ar|d |40B.
Referring nowto Fig. 5 there is depicted a view of tihe underside of
val ve actuator 14 of Fig. 3. A 30 portion%5 of val ve actluator 14 is
adapted to receive spriyng .30 .as.depjcted 'nTﬁbgD.. : may take on a
variety of forms such as a y =Ty P : atively, an
I ndentation or bore partially into val ve actuator 14. The fuel nozzle
is illustratively These and other objects, features, and advantages
5 of the present invention will become more readily
apparent from the following detailed description of
the invention in which:
FIG. 1 is a partial perspective view of a
10 preferred embodiment of a selectively actuatable
lighter of the present invention in a latched
configuration;

FIG. 2 is a partial cross-sectional view of the

15 lighter of Fig. 1 depicting the valve actuator in a
latched configuration;

FIG. 3 is a perspective view of the valve
actuator depicted in Figs. 1 and 2;

zo ] L] (

FIG. 4 is a side view of the valve actuator
depicted in Fig. 3;

FIG. 5 is a bottom view of the valve-actuapor

: depicted i ig. 3;
25 epicted in Fig ;

FIG. 6 is a schematic diagram depicting a
piezoelectric lighter apparatus in which the present
invention may be employed and having an optional

30 . switch depicted in the open position, an interfering

means, and a hammer/fuel release means quicted in the

and the flow of fuel;

35

latched position to prevent the production of sparks




35 maintained in nozzle opening 38 by fuel nozzle flanges
- 24 - 21 and 23 and spring neans 11 (Fig. 2) which hgv
di aneter greater than the wi dth of nozzle opening 38.
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FIG. 7 is a schematic diagram depicting the
piezoelectric lighter of Fig. 6 with the switch
depicted in the closed position and the hammer/fuel
release means depicted in the unlatched position and

depicting a flame;

FIG. 8 is a perspective view of a preferred
embodiment of the lighter in an unlatched configura-
tion in which the valve actuator is at its unlatched
position thereby permitting depression of the valve
actuator so as to permit a valve to open and gas to be
released through a fuel nozzle;

FIG. 9 is a perspective view of the lighter of
Fig. 8 with the valve actuator in a depressed position
and the valve open and depicting a flame;

FIG. 10 is a partial cross-sectional view of the
preferred embodiment of the lighter in its latched

‘configuration thereby preventing depression and

actuation of the valve actuator;

FIG. 11 is a partial cross-sectional view of the
lighter of Fig. 10 in its unlatched configuration and
the valve actuator not depressed and the lighter ready
for actuation;

FIG. 12 is -a partial cross-sectional view of the
lighter of Fig. 11 in its partially unlatched
configuration and the valve actuator fully depressed
so as to permit the flow of fuel; |

FIG. 13 is a partial cross-sectjonal view of the
lighter of Fig. 12 in greater detail; and
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Fig. 6 schematically depicts a piezoelectric type | i ghtle eh—tire
present invention may be enpl oyed. The piezoelectric lijg cog&ykﬁgs
hanmer and fuel release neans 64, spark providi ng neans 6, 16“
optional electrical cut-off switch 68, interfering 10 neansj 7p and val ve
means 71. The piezoel ectric | ighter operates in a conveptional nmanner
except for depression of hammer neans 64 which is norma}ly
prevented by inclusion of interfering nmfaf€ 70 operative in accordance

; : \ Ol
Compri ses an- | act TECor Antent PRTEHRD FRe¥arSbeRi PRt T EhoPE the ,
particul ar, thelighteroef nBygpri?ecaftehctheovatue oactiator kasirkeeny

electrically ang)piy mgggggégéalynasgggéaggd an energy source fromthe
spar k produci ng nean 0O Alternatively, the actuator may be arranged to

sel ectively grevent only the flow of fuel or it may be arranged to

sel ectively prevenpErAfREDhPESCREPTIONNOBf THE PREFERRED EMBODIMENT

Referring initially to Fig. 1, there is depicted,
in a default or at-rest configuration, the lighter 10
of the present invention comprising a main body
portion 12, a depressible valve actuator 14, and a
spark-producing wheel assembly 18 which includes a
toothed surface 19. Advantageously, the default
configuration is.also a latched configuration in which
valve actuator 14 is in its latched position and thus
cannot be depressed. Illustratively, interference
presented by an interfering portion (not shown) of
housing 12 prevents depression of the valve actuator
when it is in its latched position. Depression of
valve actuator 14 permits fuel to flow through a fuel
nozzle and to be ignited by sparks produced by toothed
surface 19 of spark-producing wheel assembly 18
frictiohally engaging a flint. Advantageously, unless
valve actuator 14 is positioned away from its depicted
at-rest or default position and into a non-interfering
position, any attempted depression of valve actuator
14 will not result in the flow of fuel and the lighter
will be inoperable. The position of valve actuator 14
as shown in Figs. 1 and 2 may best be characterized as
a "default position" under normal conditions.

10

5

25

- 30

As will be appreciated, a variety of configufa-
tions, shapes and relative positioning exists for the
valve actuator and the housing on wh%ph the valve

35 actuator is movable between an interfering or latched



sparks and the flow of fuel. As depicted in Fig. 6, ehgm_ﬁﬁm%Nfgﬁgﬁra

L\e

| at ched configuration since hanmer 25 neans 64 is positione
i nterfering nmeans 70 so as to prevent actuation of h nmeans 64.
Additional I'y, optional switch 68 is depicted in an 0 n, dr6 NOV, 1996
posi tion. Fig. 7 schematically depicts the piezoelectric
type lighter of Fig. 6 in an unl atched con&iguratlon. . ‘I'n particular,

= 1707 nterferingloeans 70 _so._as td

hanmer neans 64 is positioned relative

enabl e actuatloqgg i tion NATAEL ﬁgﬁthéggfeé¥ﬁétééﬁﬁ%#ﬁ@ﬁﬁ%atch 68 |s

depicted 35 osed or posi TT0hn
The 1nvent10n w111 be described in terms of a

preferred embodiment in which the valve actuator
cannot be depressed when in its latched position, but .
can be depressed after it is moved to an unlatched
position. Illustratively, movement of the valve
actuator from its latched position to its unlatched
position comprises generally slideable inward movement
of the valve actuator. As will be appreciated, for
ease of understanding, such inward motion of the valve
actuator is deemed to include any inward motion or
component thereof of any portion of the valve
actuator. The valve actuator is preferably maintained
in its unlatched position after being moved there by a
user, and preferably automatically returns to its
latched position once a user depresses and releases
the valve actuator.

10

15

A user typically holds the main body portion of a
conventional lighter in his hand, rotates with his
thumb the spark-producing wheel in a direction
generally toward the depressible surface of the valve
actuator to produce a spark, and depresses 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. |

20

25

30 .
Referring now to Fig. 2, there is depicted a

o cross-section of the lighter of Fig. 1 in a latched
configuration. More particularly, valve actuator 14
is mounted between side wall portiong-13 (see Fig. 1)

35 Which illustratively comprise extensions of the side
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I ncorporation of optional switch 68 requires that it be

cl osed and that hamrer neans 64 be unlatched in order for fuel to be

i gnited.

act uat or

5
cally returns the valve actuator to its |atched positio
| i ghter has been activated and, in particular, after §fhe¢ val ve

has
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Advant ageously, the present inventi OBS%@W“E-GSHEET
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walls of body portion 12. Illustratively, QE}ve
actuator 14 is pivotally mounted to sidewall portions
13. Advantageously, an elongated bore 13A (Fig. 1) is
formed in each of sidewall portions 13 to accept
extensions of the valve actuator, thus enabling
pivotal movement of the valve actuator about the bores
as well as slideable movement of the valve actuator in
inward and outward directions. Bores 13A can take on
a variety of shapes, such as an elongated bores having
curve-shaped portions in which case sliding the valve
actuator within the bores would result in upward
and/or downward movement of the valve actuator
extensions. As will be appreciated, bores 13A limit
the movement of the valve actuator. Valve actuator 14
is attached to hollow fuel nozzle 20 slideably
supported within a valve housing 28. Hollow fuel
nozzle 20 is held within an opening such as a slot in
valve actuator 14 by flange 21, compensator spring-
means 11 and flange extension 23A. Flange 21 and
flange extension 23A each has a sufficient size and is
configured so as to'prevent slippage of nozzle 20
through the slot in valve actuator 14. Additionally,
spring means 11 is maintained as shown in Fig. 2 by
flange 23 which is attached to fuel nozzle 20 as is
flange 21. A compressed spring means 30 resides
beneath valve actuator 14 and causes fuel nozzle 20 to
be urged downward into valve housing 28 and body '
portion 12. 1In particular, compressed spring 30
causes valve actuator 14 to apply force to spring
means 11 which supplies 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. Additionally, doynward movement of
valve actuator 14 in the vicinity of nozzle 20 is




10 depressed and rel eased. The interaction between val ve
mating structure 37 and housing mating structure 39 fad

automatic return, as

. FFE@LH@GI\WENT HEET

does canmm ng neans 12B which is dgpifjcted in Figs.

2 and 10-14. 15 In operation of the present ijnvenflioNDVa1996

as depicted in Figs. 1, 8 and 9, a user nust first nove

actuator 14 in

di spl ace interfering portion 14A of

interference w
as to ultimtel

- val ve

an i nward dlrectlon (Fig._ 3% as t24sufficiently
VE act uat or ol

ig. 2
lnl g1l ecgith O Nl BUSORERATS, 2 O

ressi on O

nmovement of thea‘éE‘E%l%‘?’érl“I%“%rﬁb?"Q% exkension 23A. T SUGhHADF val ve
actuator 14 in embedinent) fedivg 2OStuPOST tiPNis Venproysd ues arifd nust be

di spl aced
5
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nozzle 20 by the application of force to flange 21 in
order to expel fuel. A valve assembly (not fully
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.

As will be appreciated, actuation of valve
actuator 14 generally results in upward movement of
the valve actuator in the vicinity of nozzle 20.
However, in the embodiment depicted in Fig. 2, nozzle
20 remains downward during the initial upward movement
of valve actuator 14 in the vicinity of nozzle 20 due
to the action of compensator spring 11. More
specifically, nozzle 20 only moves upward once the
valve actuator in the vicinity of nozzle 20 moves
upward a sufficient amount such that a top surface of
valve actuator 14 in the vicinity of nozzle 20
contacts flange 21. Advantageously, depression of the
valve actuator while the lighter is in a latched
configuration, while possibly causing the valve
actuator in the vicinity of nozzle 20 to move upward
due to, for example, a gap between valve actuator
interfering portion 14A and housing interfering
portion 12A, will not result in any upward movement of
the fuel nozzle. Accordingly, fuel will not be
released in the event the valve actuator is depressed
while the lighter is in a latched configuration. As
will be appreciated, such use of a compensator spring
is desirable in lighters which incorporate a gap
allowing some depression of a latcheg?valve actuator



sufficiently inward as will be described in nore det ai

with Fig. 11.

di spl aced sufficiently inward, val ve actuator stop portijonf IZB W1

abut or approxi mately abut canmm ng means 12B, and val ve actuqto
extensions 36 will reach their limt of travel as defindgd jby ébﬂgg'?gﬁ,
as best seen in Fig. 2. Accordingly, anning nmeans 12B 35

function as a stop nenber to limt the inWward
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Addi tional |y, once the valve actuatjoREPSAGEMENT SHEET
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which would otherwise release fuel due to such

depression.

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
toothed surface 19 of wheel assembly 18 by spring 26.
Spark-producing wheel assembly 18, which includes
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 spark-producing wheel assembly 18 is
rotated toothed surface 19 cuts against flint 22
causing the generation of ignition sparks.
Additionally, spark-producing wheel assembly 18
includes suitable indentations 17 which facilitate
rotation of spark-producing wheel assembly 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 or:
materials, and is preferably constructed from a
plastic material. 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.



- 26- novenent of val ve actuator 14 and provi de feedback to a

user. As will be appreciated, other conponents or POT d-imaRs—Fery:
enployed to limt inward novenent of the val ve act uat orREPLH‘LEMENT SHEET
di spl acenent of val ve actuator 14 places the |ighter §i fFramuntatcned
configuration as depicted in Fig. 8. Depression of val vie { 4
at this point and suitable rotation of the spark-progucinthHQg?hgé
assenbly 18 will cause t he Iighter_tglogerate, and wij | Lal.so—cause
part of valve actuator 14 to travel downward as indicated in Fig.
9. In particular, hySpPE Wdin body |1 dShFELTASEOUS
fuel which is pern1t ?ifsbé d 89¥Eé§ n body J
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encompasses any part, portion, structure or substruc-
ture of the lighter except for the valve actuator and
spring, spark-producing wheel assembly, flint and
spring, and valve means. Accordingly, what will be
described as housing interfering portion 12A is deemed
to include any such part, portion, etc.

Referring again to Fig. 2, valve actuator 14 is
depicted in its latched configuration in which an
interfering portion 12A of housing 12 is positioned
and configured so as to interfere with and prevent
depression of valve actuator 14. More specifically,
an interfering portion 14A of valve actuator 14 '
contacts interfering portion 12A of housing 12 upon
attempted depression of valve actuator 14, thereby
preventing actuation of the valve means and thus the
release of fuel. As will be discussed in conjunction
with Figs. 10-14, valve actuator 14 is movable inward
until the extensions of valve actuator 14 reach their
limit of travel within bores 13A. Additionally, at
such an inward position, valve actuator stop portion
14B preferably contacts camming means 12B which is
illustratively formed in housing 12. At such inward
position, valve actuator interfering portion 14A is no
longer aligned with housing inteffering-portion 12A
thus enabling depression of valve actuator 14 and
sufficient downward movement of valve actuator inter-
fering portion 14A so as to cause the valve actuator
to lift fuel nozzle 20. A user desiring_to actuate
the lighter must first force valve actuator inter-
fering portion 14A out of interference with housing
interfering portion 12B. This is aggpmplished by a
user moving valve actuator 14 inward'such that



expelled fromthe fuel nozzle when valve actuator 14 15 | T ;

t hereby actuating the valve. The lifting action of va Eéa) aﬁ%?@f ETn
a vicinity near the nozzle rel eases fuel fromthe fuelf ¢hanber thereb
pernmtting the flow of fuel as a gaseous nedi um throu%h t hMeANQV 1189Gng
t he subsequent burning of such fuel. 20 ' Addijt ifonal | y,
depression of surface 31 of valve actuator 14 causes tthe~varve act uator
to nove outward toward its |atched po32tton. Mre spedifically, as 25

the valve actuator is urged dowward, valve acjuator St o orti.on 14B
i s urged domnma%QF%FﬁF%&ébrﬂﬁrﬁkﬂﬁﬁ*ﬁf 1s Wﬂ%ﬁé;9HﬁBQﬁﬂ§ﬂ+qQA%ﬁ;sWﬁ£ e
actuat or 14 outimtekrfeiing portiovariRXxwveremildf benldiscastsest dm 14 fromits
unl at ched posi tjqn. . Fl QS: 43D, 08: tdid S dridef e AR niRYd valiviesee Fig.
1), in the pr ef%%ﬁ%%%%%ﬁ%ﬁ,rﬁsq‘) 1(9.-14, d

actuator 14 sufficiently inward, the valve actuator

will remain inward in its unlatched position until a

user depresses and releases the valve actuator.

Referring now to Fig. 3, there is depicted valve
actuator 14 in greater detail. Valve actuator 14

10 comprises a finger depressible surface 31, extensions
36, nozzle opening 38, and valve actuator mating
structure 37. Such mating structure illustratively
comprises two indentations formed on each of two

15 halves of the valve actuator. Extensions 36 are

provided to matingly engage with elohgated bores 13A
in side wall portions 13 of body portion 12 to provide
pivotal movement of the valve actuator about
extensions 36 as well as slideable movement of the
valve actuator within bores 13A. Nozzle opening 38 is
adapted for receiving and grasping a portion of fuel
nozzle 20 between flanges 21 and 23.

Valve actuator 14 is constructed from material

,s baving sufficient dimensional stability and rigidity
to continuously over the life of the lighter assure
proper relative positioning between interfering
portion 14A of valve actuator 14 and interfering
portion 12A of housing 12. Actuator 14 is preferably

30 constructed from zinc or glass-filled polyetherimide.
Other illustrative materials from which valve actuator
14 may be constructed are aluminum and other glass '
filled polymers such as polyethersulfone or the like,

as well as combinations of these matexrials.

35




may generally be considered to be initially due to ca nREPLA' @MEMT2§HEET

whi ch serves to displace val ve actuator mating structurje |37 rel ative tg
structure 39, and then due to forces exerted by structyrg 3960NOV'ﬁ@6
- 27- .
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Referring back to Fig. 2, the lighter is provided
with mating structure 39. Such mating structure is
shaped, configured, positioned and adapted to mate
with valve actuator mating structure 37. Preferably,
such mating structure 39 is immobile with respect to
housing 12 and illustratively comprises two
protrusions, 39A and 39B.

As will be appreciated, mating structures 37 and
39 may take on a variety of shapes, positions and
configurations. Their specific structure is not
critical to the present invention. Additionally, each
of structures 37 and 39 can comprise any reasonable
number of separate structures. As will also be appre-
ciated, the interaction between mating structures 37
and 39 facilitates retention of the lighter in its
latched as well as unlatched configuration.

10

15

Fig. 4 is a side view of the valve actuator of
Fig. 3, depicting indentations 37A and 37B of valve
_actuator mating structure 37, as well as valve
actuator interfering portion 14A. Additionally, Fig.
4 depicts valve actuator mating structure 40. Such
mating structure illustratively comprises two portions
40A and 40B.

Referring now to Fig. 5, there is depicted a view
of the underside of valve actuator 14 of Fig. 3. A
.portion 35 of valve actuator 14 is adapted to receive
spring 30 as depicted in Fig. 2 and may }ake on a
variety of forms such as a protruding member or,
alternatively, an indentation or bore partially into
valve actuator 14. The fuel nozzle is illustratively
35 maintained in nozzle opening 38 by fuel nozzle flanges

30



structure 37 as surface 31 of valve actuator 14 noves URWREPLACEMENT SHEET

Thus, the presently preferred enbodi nent of the I nventi gn

in an unl atched configuration fromits default |atched go f| uration by
sufficiently di spl aci ng val ve actuator interfering portifo V 1996
relative to interfering portion 12A. This may be 10 acconpl i|s d by sliding
val ve actuator 14 fully I nwar d. Figs. 10-14 depict the
sequence of operations required for~thd “unl at chi ng of the—tighter hy

15 positioning uator _interferin 0 A_Qut f allgnnent
with interferi n%f ?a%% TQ‘% Sphing nedns £ Hlé] jZA) wifch have
diameter greater than the width of nozzle opening 38.

Fig. 6 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,
optional electrical cut-off switch 68, interfering
means 70 and valve means 71. The piezoelectric
lighter operates in a conventional manner except for
depression of hammer means 64 which is normally -
prevented by inclusion of interfering means 70
operative in accordance with the present invention.
Illustratively, such hammer means 64 comprises an
actuator which prevents the production of sparks. 1In
particular, the actuator may prevent the production of
sparks by electrically and/or mechanically isolating
an energy source from the spark producing means.
Alternatively, the actuator may be arranged to
selectively prevent only the flow of fuel or it may be
arranged to selectively prevent both the production of
sparks and the flow of fuel. As depicted in Fig. 6,
the lighter is in a latched configuration since hammer
means 64 is positioned relative to interfering means
70 so as to prevent actuation of hammer means 64.
Additionally, optional switch 68 is depicted in an

1o

is

25

open, or off, position.

Fig. 7 schematically depicts the piezoelectric
type lighter of Fig. 6 in an unlatched configuration.
In particular, hammer means 64 is positi;;ed relative
to interfering means 70 so as to enable actuation of
hammer means 64. Additionally, sw1tcn 68 is depicted
35 in a closed, or on, position. As w1ll be appreciated,
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particular, Fig. 10 depicts valve actuator 14 in the defa .
position. As will be appreciated, each of Figs. 1 and 10 depict the
val ve actuator in 20 the sanme |latched position. In this posit ijon! 6&@5«&55
sion of valve actuator 14 by finger pressure on surface|3L _is prevented
by the contact between interfering portion 14A of valvefactuator 14 and
interfering portion 12A housing 12. As de cted I n Fi g. “4or—vatve—
actuator 14 is prevented from any f ar downward novenent since

[ [ ' 4,.ab n ortion
ot erfergpgbgory&heer ggguép%fva &EFﬁsiueagﬁgx}esgbgtééewésfEﬁ&t gebor 1 Of
illustration, tR& Saﬁsﬁétﬂé@ntBBFtPBH§e{4NPBOSaﬁG heunhataledi §0res i s not

necessarily drabﬁdée for gaaletolBdi igapBedy, such a gap is not necessary
for proper operation of the invention.

Advantageously, the present invention automati-
cally returns the valve actuator to its latched
position after the lighter has been activated and, in
particular, after the valve actuator has been
depressed and released. The interaction between valve
actuator mating structure 37 and housing mating
structure 39 facilitates such automatic return, as
does camming means 12B which is depicted in Figs. 2
and 10-14.

10

15
In operation of the present invention, and as

depicted in Figs. 1, 8 and 9, a user must first move
valve actuator 14 in an inward direction (Fig. 8) so
as to sufficiently displace interfering portion 14A of
valve actuator 14 out of interference with interfering
portion 12A of housing 12 (Fig. 2) so as to ultimately
pernit depression of valve actuator 14 and downward
movement of the actuator. 'In order to facilitate
retention of valve actuator 14 in a non-interfering
position, valve actuator 14 must be displaced
sufficiently inward as will be described in more
detail in conjunction with Fig. 11.

20

25

Additionally, once the valve actuator is
displaced sufficiently inward, valve actuator stop
portion 14B will abut or approximately asut camming
means 12B, and valve actuator extensions 36 will reach
their limit of travel as defined by bores 13A, as best
seen in Fig. 2. Accordingly, camming means 12B may
35 also function as a stop member to limit the inwarg

30



Addi tionally, novenment of the valve actuator 35 inward {O_LTS tatched
position of Fig. 11 typically RtﬁLAc‘éMENT SHEEFg

results in sonme downward novenent of the val ve act uat or ahd, nor e
‘specifically, downward novenent of val ve actuator depfespgiNgy qg%f are
31. For this _

- 26 =

movement of valve actuator 14 and provide feedback to
a user. As will be appreciated, other components or
portions may be employed to limit inward movement of
the valve actuator. Such displacement of valve
actuator 14 places the lighter in an unlatched
configuration as depicted in Fig. 8. Depression of
valve actuator 14 at this point and suitable rotation
of the spark-producing wheel assembly 18 will cause
the lighter to operate, and will also cause part of
valve actuator 14 to travel downward as indicated in
Fig. 9. 1In particular, the sparks thus produced will
ignite the gaseous fuel which is permitted to be
expelled from the fuel nozzle when valve actuator 14
lifts the nozzle thereby actuating the valve. The
lifting action of valve actuator 14 in a vicinity near
the nozzle releases fuel from the fuel chamber thereby
permitting the flow of fuel as a gaseous medium
through the nozzle and the subsequent burning of such
fuel.

10

1s

Additionally, depression of surface 31 of valve
actuator 14 causes the valve actuator to move outward
toward its latched position. More specifically, as
the valve actuator is urged downward, valve actuator
stop portion 14B is urged downward and against camming
means 12B which forces valve actuator 14 outward. The
outward movement'of valve actuator 14 from its
unlatched position (see Figs. 5, 8-9) to its latched
position (see Fig. 1), in the preferred embodiment,
may generally be considered to be 1n1t1ally due to
camming means 12B which serves to displace, valve
actuator mating structure 37 relative to structure 39,
and then due to forces exerted by structure 39 onto

25
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reason, a small gap between portions 14A and 12A may 5 debi&ﬁﬁ%%ﬁEET

when the lighter is |atched. However, it w il be appreciaB@ﬂA@ﬁ
alternative shapes for bore 13A could result in no down d novenent of
t he val ve actuat or depressible surface as it is noved i rd4 6 NGV
Referring again to Fig. 10, valve actuator mating strucqfufe 39 contacts
housi ng mati ng structure 39 when the val ve actuator is iin' '

| at ched position due to the force. exerted by spring 30{on val ve
actuator 14. More specifically, indentati?dn™37A of 15 valvé act uat or

mat i ng structurgtgzgggggggg grog&g§ggg ?10?§8g?93eh98§ﬁ9909?%5pﬂo§é§“Ct“re |

39. As will be i at ed, nbvVenen ve act uat or i nward or
outward from it epweplet ed | at ched position woul d

Thus, the presently preferred embodiment of the
invention may be placed in an unlatched configuration
from its default. latched configuration by sufficiently
displacing valve actuator interfering portion 14A
relative to interfering portion 12A. This may be
accomplished by sliding valve actuator 14 fully
inward.

10

Figs. 10~14 depict the sequence of operations
required for the. unlatching of the lighter by
positioning valve actuator interfering portion 14aA out
of alignment with interfering portion 12A. 1In
particular, Fig. 10 depicts valve actuator 14 in the
default or latched position. As will be appreciated,
each of Figs. 1 and 10 depict the valve actuator in
the same latched position. 1In this position, depres-
sion of valve actuator 14 by finger pressure on
surface 31 is prévented by the contact between
interfering portion 14A of valve actuator 14 and
interfering portion 12A housing 12. As depicted in
Fig. 10, valve actuator 14 is prevented from any
further downward movement since interfering portion
14A of valve actuator 14 abuts interfering portion 12a
of body 12, except for a small gap thereinbetween.

For ease of illustration, the gap between portions 14A
and 12A in the figures is not necessarily drawn to
scale. Additionally, such a gap is not necessary for
proper operatibn of the invention. '

15

25
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: Additionally, movement of the valve actuator
35 inward to its unlatched position of Fig. 11 typically
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20 initially force the portion of valve actuator 14 in thef vicinity of
structure 37 to nove upward thereby causing spring 30 to comar
further. Accordingly, absent the application of any externalmqfq;f@g, 19tgﬁe
i ghter maintains the | atched configuration of Fig. 25 10. eH—t-+-eRat--y
any outward novenent of the |atched val ve actuator is prjevented by
val ve actuator extensi ons 36 having reached their outward T1Tmt of
érayel within bores 13A, as best seen im# g 1. 30 Fig. 10 al so

epi cts camm ng neans 12C which is illustratively forged wthin housing
12 as two FefulssoAn some Sovawards meyegent, ot § Oyaﬁeseen in

Fig. 10, val ve asiisicy’ ami, npre lspeicifdcallys downpesit movemens ofe right
g;b 223 above camy NG RAY Heptess ibleVshrrige?RR ECFRE@nigaMM Ng Means
reason, a small gap between portions 14A and 12A may
be desirable when the lighter is latched. However, it
will be appreciated that alternative shapes for bore
13A could result in no downward merment of the valve
actuator depressible surface as it is moved inward.
10 )
Referring again to Fig. 10, valve actuator mating
structure 37 contacts housing mating structure 39 when
the valve actuator is in its depicted latched position
due to the force. exerted by spring 30 on valve
actuator 14. More specifically, indentation 37A of
valve actuator mating structure 37 engages protrusion
39A of housing mating structure 39. As will be
appreciated, movement of valve actuator 14 inward or
outward from its depicted latched position would
initially force the portion of valve actuator 14 in
the vicinity of structure 37 to move upward thereby
causing spring 30 to compress further. Accordingly,
absent the application of any external force, the
lighter maintains the latched configuration of Fig.
10. Additionally, any outward movement of the latched
valve actuator is prevented by valve actuator
extensions 36 having reached their outward limit of
travel within bores 13A, as best seen in Fig. 1.

15

25

Fig. 10 also depicts camming means 12C which is
illustratively formed within housing 12 as two
protusions, one on each side of spring 30. As seen in
Fig. 10, valve actuator mating structure 40 is
positioned to the right of, and above, camming means

35 12C. As will be appreciated, camming means 12C and

30
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shapes, positions and configurations. Their specific s{rycture—Ts ot
critical to the 5 present invention. Additionally, each o

means 12C and mating structure 40 can conprise any rea.sma%m\ﬁﬂ%%o
Separate parts or elements. As

10

is
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valve actuator mating structure 40 may take on a
variety of shapes, positions and configurations.

Their specific structure is not critical to the
present invention. Additionally, each of camming
means 12C and mating structure 40 can comprise any
reasonable number of separate parts or elements. As
will be appreciated, camming means 12C and mating
structure 40 are not necessary for proper operation of
the invention as their function could be performed
solely by camming means 12B and valve actuator stop

portion 14B.

Fig. 11 depicts valve actuator 14 moved inward
into its unlatched position and ready for depression.
As will be appreciated, each of Figs. 8 and 11 depict
the valve actuator in the same unlatched position.
Valve actuator 14 including its interfering portion
14A have been moved inward as indicated by the arrow
until valve actuator extensions 36 reach their inward
limit of travel within bores 13A, and/or valve
actuator stop portion 14B contacts camming means 12B,
thereby positioning valve actuator interfering portion
14A out of interference with housing interference
portion 12A. Advantageously, due to the engagement of
valve actuator mating structure 37 with housing mating
structure 39 when valve actuator 14 is moved suffi-
ciently inward into its unlatched position, removal of
holding pressure from finger depressible surface 31
will not result in valve actuator 14 slipping back
toward its latched position but will maintain the
lighter in the unlatched configuration depicted in
Fig. 11, until valve actuator 14 is depressed, even
though spring means 30 exerts a force._on latcﬁ 14
tending to bias the latch outward. In other words,



wi Il be appreciated, camm ng means 12C and mating struct;

necessary for proper operation of the invention as thei r fBﬁRéﬁGWﬁNﬂbﬁHEET
be perforned 10 solely by camm ng neans 12B and val ve acj uator stop
portion 14B. Fig. 11 depicts valve actuator 14 ngved lRWR 59‘996
into its unlatched position and ready for depression. 15 As will

appreci ated, each of Figs. 8 and 11 depict t he val ve actjudtor—ir th
same unl atched position. Val ve actuatgip 14 including itg interfering
portion 14A have been noved inward ‘as indicated by the arrow ant i

val ve actuator gxlensd ﬂﬂér3ﬁa§eﬁéhrhaéiédlﬂwﬁrﬂcﬁﬁatlonlaﬂmthﬁméravel
within bores 13£¥o Qg ggnvg§ applying suitable force to finger
depressible surface 31 of valve actuator 14 to move
valve actuator 14 including interfering portion 14A in
an inward direction so as to cause valve actuator
mating structure 37 to again engage housing mating
structure 39 thereby placing valve actuator inter-
fering portion 14A out of interference with housing

10 interfering portion 12A.

More specifically, when in the unlatched configu-
ration depicted in Fig. 11, indentation 37B of valve
actuator mating structure 37 engage protrusion 39A of
housing mating structure 39. Indentation 37A of valve
actuator mating struéture 37 may optionally engage
protrusion 39B of housing mating structure 39.
Additionally, camming means 12C is positioned beneath
valve actuator mating structure 40B. 2As will be
appreciated, while a gap is depicted between camming
means 12C and structure 40B, such a gap is not
necessary to proper operation of the invention.

15

Application of suitable downward finger pressure
- to finger depréssible surface 31 of valve actuator 14
as depicted in Fig. 11 will yield the configuration
depicted in Fig. 12 in which valve actuator 14 has
been depressed thereby permitting fuel to flow through
the valve and the fuel nozzle (not shown). 1In
particular, and as more clearly depicted in Fig. 13,
such 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 upward
35 WwWill permit fuel to flow from chamber 15 through the

25
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actuator stop portion 14B contacts canmmi ng nmeans 12B,

positioning valve actuator interfering portion 14A out off ifnterference
wi th housing interference 25 portion 12A. Advantageously, dug¢ tto 4 BENOV 1996
engagenent of val ve actuator mating structure 37 with hoysiing mati ng
structure 39 when val ve actuator 14 is noved suffi- ci entfl y=trrward—TTtO
Its unl atched position, renoval of hol di ng pressure fromjfinger
depressi bl e surface 31 will not resw B1i B val ve actuator 14 sl pping
back 30 toward its |atched position but will maintain the lighter in

the unlatched cealiguandi outdefi nozzlen20 wiképeupdn imtwilldhaee deeemtor 14
SnchaT o ac Bficral D Bheskl BEBESRS K rgit us i ceoSthagt h 14 35
surface 19 of spark-producing assembly wheel 18. Such

fuel will continue to flow and burn as long as suffi-

cient pressure is maintained on valve actuator 14.

The downward movement of valve actuator 14 is limited

by valve actuator interfering portion 14A contacting a
portion of housing 12 adjacent to housing interfering

10 portion 122, as depicted in Figs. 12 and 13.

As seen in Figs. 12 and 13, depression of valve
actuator surface 31 urges valve actuator 14 downward
as well as outward toward its latched position. Such
outward movement is due to the contact between valve
actuator stop portion 14B and camming means 12B as the
valve actuator is moved downward. Such contact causes
valve actuator 14 to move outward a limited distance
thereby causing indentation 37B of valve actuator
mating structure 37 to disengage from protrusion 39A
of housing mating structure 39, and causing indenta-
tion 37A of valve actuator mating structure 37 to at
least partially engage protrusion 39A of housing
mating structure 39, as depicted in Figs. 12 and 13.
Additionally, such movement may optionally cause
protrusion 37C of valve actuator mating structure 37
to at least partially engage housing mating structure
39 at a location generally between protrusions 39A and

39B.

15

25

30
Such outward movement is also due to the contact

between- valve actuator portion 40B and camming means
12C as the valve actuator is moved downward. Such
contact causes valve actuator 14 to move outward a

35 limited distance thereby causing valve actuator mating



- 30- the lighter may be readied for actuation and fla roduTt
ing sui | i BEPLACEMEN] cSHEET

by applying suitable force to finger depressi bl e surfac

actuator 14 to nove val ve actuator 14 including interfeni g portion 14A
in an inward direction so as to cause val ve actuator t WEONOV 1996
structure 37 to agai n engage housi ng mating structure 39 tlhereby

pl aci ng val ve actuator inter- fering gortion 14A out of |in A1fclcnb€
wi t h housi ng =32 -
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15

25

30

35

structure 37 to move relative to housing mating
structure 39 as described above. Accordingly, the
outward ﬁovement of valve actuator 14 from its
unlatched position (see Fig. 11) to its latched
position (see Figs. 12-14), may generally be consi-
dered to be initially due to camming 12B as well as

camming means 1l2C.

As will be appreciated, other portions of the
housing such as sidewall portions 13 can be employed
to cam other portions of the valve actuator so as to
cause the valve actuator to move outward when suitably

depressed.

As depicted in Fig. 14, once finger pressure is
removed from valve actuator 14, the valve actuator
will move upward due to the biasing force provided by
spring 30, and the flame will be extinguished. Advan-
tageously, as valve actuator 14 moves upward, it also
moves toward its latched position. As described in
conjunction with Figs. 12 and 13, depression of valve
actuator 14 causes it to move outward and valve
actuator indentation 37B to disengage from housing
protrusion 39A. However, even when valve actuator 14
is fully,depressed; it is not fully outward and not
fully latched. Valve actuator 14 will enter its fully
latched position only when the valve actuator is moved
fully upward and fully outward.

As will be appreciated, the p051t10n of valve
actuator mating structure 37 relative to the position
of housing mating structure 39 when the valve actuator
is fully depressed results in a biasing force which
biases the valve actuator outward, and moves the valve



10 interfering portion 12A More specifically, when in the

unl at ched confi gu- ration depicted in Fig. 11, indentat}i qpBAEpENT ShEEr
actuator mating structure 37 engage protrusion 39A of Rou ‘
structure 39. Indentation 37A of valve actuator matind ructure 37
may optionally engage protrusi on 39B of housi ng mati ng Istjr udttuNBV31996
Addi tionally, camm ng means 12C is positioned beneath ~ MJal{ve actuator
mating structure 40B. As will be 20 appreciated, while a gdp i's depicted
bet ween camm ng means 12C and structurg 40B, such a gap-is.not
necessary to proper operation of the invention. Application of

suitabl e downvwaadthat@eroREwSEd €0 its01itENEd PePLILs6H bbcsUgfgace 31 of

val ve act uat or
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&éive actuator is released. More specifically, the

partial engagement of housing protrusion 39A with
valve actuator indentation 37A as depicted in Figs. 12
and 13 results in a force which biases the valve
actuator outward as the valve actuator is moved from
its depressed position (Fig. 12) to its latched
position (Fig. 14). Additionally, spring 30 as
depicted in Figs. 12 and 13 exerts a biasing force on
latch 14 tending to force the latch outward.

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 valve actuator and lighter
disclosed and claimed herein are not limited to use in
disposable lighters. Moreover, the present invention
is not limited to a valve actuator which is moved
solely in a generally inward direction to an unlatched
position. sSimilarly, the interference experienced by
the valve actuator may result from interference
portions positioned at other locations.



as depicted in Fig. 11 will yield the configuration depicted in
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shown) and a nmor eg 19@5 \Y p cted in{Fi{g. 13, sugh
depression of valve actuator 1 t—cattse ressi o ¢f $HNON 1896 ahd
urging of fuel nozzle 20 upmard and.pgut;ally out of Vallve housing 28
and body portion 12. Such lifting of fuel nozzle 20 upward 35 W I

permt fuel to flow from chanber 15 tigPpuclAINe
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We Claim:
1. An improved lighter of the type having

a housing, valve means for selectively releasing fuel
and means for igniting said fuel, wherein the improve-
ment comprises a .depressible valve actuator movable
from a first position in which it is incapable of
being depressed to a second position in which it is
capable of being depressed thereby enabling operation

of the lighter.

2. The improved lighter according to claim
1 wherein said second position is inward of said first

position.

3. The improved lighter of claim 2 further
comprising camming means for camming said valve '
actuator outward toward its first position as the
valve actuator is depressed in its second position.

4. The improved lighter according to claim
1 wherein said valve actuator is retained in said

' second position without the application of an external

force.

5. The improved lighter according to claim
1 wherein said valve actuator automatically returns to
its first position after depression and release of
said valve actuator. '

6. The improved lighter according to claim
1 further comprising an interfering portion which
prevents depression of said valve actuator when in
said first position.

_'-//
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of nozzle 20 whereupon it will have

bﬂmmwam SHEET

|gn|te ed by flint~22-eanrd—toothed surfac 9 of

spar k- “mﬁmzmlsmum wheel 18. |SITUS SHEET tissi BN | continup | o 16 HOVamMHs
burn as orcg as 8ufs ci ent—presRERLAGED mai nf ai ned onf vhl ve

act uat or The downward novenent of valve actuator 14 i [Imted

by val ve actuator interfering portion 14A %pntactlng a pottion of

housi ng 12 adj.acent to housing |nterfer|ng 10 portion 12A, as
Figs. 12 and 13.
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7. The improved lighter according to claim
1 wherein said valve actuator is movable from said
first position to said second position by the
application of an external force.

8. The improved lighter according to claim
1 ﬁherein said means for igniting said fuel comprises
f1int material and a rotatable spark-producing wheel
having a toothed surface positioned and arranged to
selectively frictionally contact said flint material.

9. The improved lighter according to claim
1 wherein said means for igniting said fuel comprises
electric spark-producing means.

10. The improved lighter according to claim
1 vwherein said means for igniting said fuel comprises
piezoelectric spark-producing means.

11. The improved lighter according to claim
1 wherein said valve actuator is movable along only a
single path from said first position to said second
position, said single path being equally suitable for
right-handed as well as left-handed users.

12. The improved lighter according to claim
1 wherein said valve actuator includes a first mating
structure and said lighter includes a second mating
structure and wherein said second mating structure
applies a biasing force to said first mating structure
after said valve actuator is dépressed and released,
said biasing force biasing said valve actuator outward
toward its first position.

heet Has Been Replaced
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As seem T Frygs—tZ2—and—33, depression of valve actuatorf s CEM -TSHEET

ur ges va”'ﬁlﬂﬂn":m nu" wnwar d wel | as outward towdrd ials | at ched
posi tion "un noveng 15 ontact bét yeehONOV 4994
actuator Stop pbrt"orf 14B'and cahmi ABEA 25 As| t he rallve_act uat or

I s noved downward. Such contact causes ' gaict uat or lﬂ to nove
outward a limted distance t hereby causing indentation

actuator 20 mating structure 37 to dlsengége-fron1protru5|on 39A of
housi ng mating structure 39, and causi ng_i ndent tion 37A of ,val ve

actuator mating structureldy tb“a%mpr°v?§aé%9%5?¥l3?I§h%n§$§% Ba%ingsi on
39A of housing a holBihg§y GELVEtHé8n39foﬁssdB@¢ﬁi€dlyanlgSSLﬁQ fuel 13. 25

Addi tionally, such novene na of

val ve actuat or ﬁﬁg ﬂﬁag?r Sfu%énéegng %%gafgggasYheﬁr§ ﬁ%ggg:hou3|ng
mat i ng strucgurment ceﬂpaLSaSI@cd@pbﬁsgbhb¢aYayVQe@Qk@ﬂtQKdvhaéhoh% 39A and
39B. selectively movable between an interfering position

and a non-interfering position.

14. The improved lighter according to claim
10 13 wherein said valve actuator is movable inward from
its interfering position to its non-interfering

position.

15. The improved lighter of claim 13
further comprising camming means for camming said
valve actuator outward toward its interfering position
as the valve actuator is'depressed in its non-

15

interfering.

16. The improved lighter according to claim
.13 wherein said valve actuator is retained in said
non-interfering position without the application of an
external force.

17. The improved lighter according to claim
13 wherein said valve actuator automatically returns
to its interfering position after depression and
release of said valve actuator.

25

- 18. The improved lighter according to claim
13 further comprising an interfering portion which
prevents depression of said valve actuator when in
said interfering position.
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19. The improved lighter according to claim

‘13 wherein said valve actuator is movable from said

interfering position to said non-interfering position
by the application of an external force.

20. The improved lighter according to claim
13 wherein said means for igniting said fuel comprises
flint material and a rotatable spark-producing wheel
having a toothed surface positioned and arranged to
selectively frictionally contact said flint material.

21. The improved lighter according to claim
13 wherein said means for igniting said fuel comprises
electric spark-producing means.

22. The improved lighter according to claim
13 wherein said means for igniting said fuel comprises
piezoelectric spark-producing means.

23. The flame producing lighter according
to claim 13 wherein said valve actuator is movable
along only a single path from said interfering
position to said non-interfering position, said single
path being equally suitable for right-handed as well
as left-handed users.

24. The improved lighter according to claim
13 wherein said valve actuator includes a first mating
structure and said lighter includes a second mating
structure and wherein said second mating structure
applies a biasing force to said first mating structure
after said valve actuator is depressed and released,
said biasing force biasing said valve .actuator outward
toward its interfering position.

This Sheet Has Been Replaced

[

i

|




- 32 - structure 37 to nove rel ative to housi ng mat irg~———StTTC

39 m—’/—smcordi ngly, .the out war d nove ﬁEPMCEMeéﬁEﬁ
act ua m I‘ﬁ”vm‘iﬂ unl at chq e Sse® YAsSEEN-19. 11)] tJo 1ts [ atched
posi t -14), may cenerakﬁpLA@ggconS| erled1tgONBY 1996
initially due to canm ng 12B as wWert—as CanTTi meany 12C. Ag
w Il be appreciated, other portions of the housi ng such-as—st+dewatt
portions 13 can' be enpl oyed to cam otha8 portions of |the val ve actuator
so as to cause the valve actuator to npve outward whem Suitably
depressed. |Is 25. A flame producing lighter resistant to

unauthorized use and normally maintained in a latched

configuration comprising:

a housing;

fuel supply means for supplying fuel to be
ignited; .
ignition means for igniting said fuel;
valve means for controlling the flow of said.
fuel; and

a valve actuator which normally prevents the
flow of said fuel and which is depressible so as to
permit fuel to flow out from said fuel supply means,
said valve actuator being depressible only after it
has been moved to a non-interfering position.

10

15

_ 26. The flame producing lighter according
to claim 25 wherein inward movement of said valve
actuator to its non-interfering position enables an
interfering ‘portion of said valve actuator to move out
of alignment with an interfering portion of said
housing so as to enable said valve actuator to be

20

depressed.

27. An improved lighter of the type having
valve means for selectively releasing fuel, means for
igniting said fuel, valve actuator means for actuating
said valve means so as to release fuel, and inter-
ference means positioned so as to normaily interfere
with the actuation of said valve actuator means, said
valve means including a fuel nozzle which expels fuel
when said fuel nozzle is lifted upward by said valve
actuator means, wherein the improvement comprises a
compensator spring means to compensate for movement of
3s said valve actuator means when said interference means

25

30
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As depicted in-Fig—%4—once finger pressure is removefl RERVACEGMENT SHEET

act uat m mellact uat or W -Ld—ppve upward due tp {the brasrng
force ! um u ring 30,} and SHEET HARFBEGNI| be ext|nfuip bV gg%tan-
t ageousky, cast vl veé actuator 14] moveRERBAGER. it Jal so oyes toward 1°ts
| at ched position. As described in conjunction with Figs. “t2—afe—13-
depression of valve actuator 14 causes it to nove outward and val ve
actuator indentation 37B to di sengage frogyhousing protrusron 39A
However, even when val ve actuator 14 is fully depressed, it is not fully
Iou: V‘ﬁrg and notjg n:lfﬂﬁév%l§ Gﬁcﬁh '.ﬂﬁhoﬂ&li o & WS Aintled feidd wattterthe s ful ly

at che p05|t|on on en_t he, act ved fully upward and
fully outward. tuaticn 9% ﬁlﬁ’# h Sl c:Le4:c‘% 3{ §netrgf%' ‘posi tion gf \F;al ve

actuator mating structure 37 relative to the position
28. The improved lighter of claim 27

wherein said compensator spring means is positioned
between said valve actuator means and a portion of
said fuel nozzle so as to urge said fuel nozzle

5

downward.

10
' 29. The improved lighter of claim 27

wherein said compensator spring means is a metallic
coiled spring.

30. An improved lighter of the type having
valve means for selectively releasing fuel, means for
igniting said fuel, and valve actuator means for
actuating said valve means so as to release fuel, said
valve means including a fuel nozzle which expels fuel
when said fuel nozzle is lifted upward by said valve
actuator means, said fuel nozzle being normally biased
.downward by said valve actuator means, wherein the
improvement comprises a compensator épring means which
maintains said fuel nozzle in its downward ﬁosition

25 when said valve actuator is initially actuated.

15

20

31. The improved lighter of claim 30
wherein said compensator spring means is positioned
between said valve actuator means and a portion of
said fuel nozzle so as to urge said fuel nozzle

30 :
downward.

32. The improved lighter of claim 30
wherein said compensator spring means is a metallic

35 coiled spring.
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of hou5|ng
depressed r

_ 39 when the val ve actuator
l”ﬂ"i aﬂ ﬂ ng force
actuator outmard to its |atched p05|t on oRERLAGED

10

25

- 40 -

AMENDED CLAIMS
[received by the International Bureau
on 20 April 1994 (20.04.94); original claims 1-32 replaced by
amended claims 1-20 (6 pages)]
We Claim:
1. A lighter comprising:
a housing defining a fuel reservoir, said housing
having a longitudinal axis;
valve means for selectively releasing fuel from

said fuel reserveir;

means for igniting the released fuel;

actuator means having an integral nozzle opening
for sngaging sald valve means such that fuel is
released when a depressible portion of said actuater
means is depressed along the longitudinal axis of said
housing, at least a portion of said actuateor means
disposed above a portion of said housing when in a
latched position for preventing said actuator means
from being depressed by abutting said portion of said
housing, said actuator means being slideably and
pivotally mounted within sidewall portions of said
housing,

wherein inward movement of said depressible
portion of said actuator means into an unlatched
position provides a void between said actuator means
and said housing, said void being sufficient in size
to allow said actuator means to be depressed so as €O
aliow fuel t¢ be released from said fuel reservoir;
and

camming means operatively engaged with said
actuator means when said actuator means is in said
unlatched position in which said depressible*portion
is moved inward towards the longitudinal axis of said
housing, and when said actuator means is depressed,
sald camming means being used for movingisaid
depressible portion of said actuator means outward
away from said longitudinal axis towards the latched

position.
' heet Has Been Replaced
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val ve actuato re speC|f|caIIy, t he _
of housi ng er“lm mmmu‘m |.ve actuator i ndent tRBPLAEEMEH$ SHEET
depicted in Figs. €128 " Sand 13 re<uhMSSHEEaHNyEEE I ases the—v&

actuator outward as the val ve actuatjor i SRERDASEDf rom

position (Fig.
spring 30 as
| atch 14 tendi

apparent that the invention herein disclosed is well-
fulfill the objects above stated, it will be
15 nodi fi cati ons and enbodi nents nay be devi sed by those

the art, and it is iR@tend@te Ndyhter accoadiegded claiins 1cwharedln
modi fications agdiq means for igniting comprises flint material and a

a0

i3

30

12) to its latched posttirton (Frg- 14

i R 3R,

a--f-0r.ce_on

- Ilu - -
ileit is

10 depicted in Figs. 12 and 13 exerts a bi
ng to force the latch outwargq .

rotatable spark-producing wheel having & toothed
surface positicned and arranged to selectively
frictionally contact said flint material,

3. The lighter according to claim 1 wherein
said means for igniting comprises electric spark-
producing means. :

4. The lighter according to claim 1 wherein
said means for igniting comprises plezoelectric spark-

producing means.

5. The lighter according to claim 1 wherein
said actuator means includes a first mating structure
and said housing includes a second mating structure
and wherein said second mating structure applies a
bilasing force to said first mating structure after
8aid depressible portion of said actuator means is
depressed, sald biasing force biasing said depressible
portion of said actuator means outward away from the
longitudinal axis of the housing.

6. The lighter according to claim 1 wherein
said valve means includes a fuel nozzle which expels
fuel when enabled to move upward by said actuator
means, said lighter further including a conpensator'
spring means for urging said fuel nozzle downward.

7. The lighter of claim 6 wherein said
compensator spring means is a coiled spring.

8. A lighter normally maintained in a latched

carcutated- t-6-—-=
be appreciated that numerous
- skilled in
such

configuration comprising: -_—
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Wi thin the true spirit and scope of the present

a
e

lighters® Mbrebvel, the present inyenti oREPLACEDg n I|n1t d to a valve
actuator which is moved 25 solefyTn a general ly in d1qu{yqugéo
unl at ched position. Simlarly, the inte 4 erence expe | nced by

val ve act uat or

ot her | ocati ons.

10

s

may result frominterference porti ons{pdositionmed—at
30

a housing having a longitudinal axis;
fuel supply means for supplying fuel;

ignition means for igniting said fuel;

valve means for controlling the flow of sald
fuel; '

a valve actuator having an integral nozzle
opening for operatively engaging said valve means,
said valve actuator preventing the flow of said fuel
when in a first position, a depressible portiocn of
said valve actuator being depressible into a second
position along the longitudinal axis of said housing,
an interfering portion of said valve actuator being
digsposed above a portion of said housing for normally
preventing when in the latched configuration said
depressible portion of said valve actuator from being
depressed into said second position by interfering
with the movement thereof aleng the longitudinal axis
of said housing, said valve actuator being slideably
and pivotally mounted to said housing,

wherein inward movement of said depressible
portion of said valve actuator towards the
longitudinal axis of said housing enables the
interfering portion to become aligned with a cavity in
said housing, and places said lighter in an unlatched
configuration, said cavity being sufficient in size to
accommodate said interfering portion so as to enable
sald depressible portion of said valve actuator to be
depressed; and

camming means operatively engaging said valve
actuator for forcing said depressible portien of said
valve actuator outward away from said longitudinal
axis into ite first position and the lighter out of
its unlatched configuration when said dépressible
portion of said valve actuator is depressed.

This Sheet Has Been Replaced
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9. The lighter according to claim 8 wherein
said ignition means comprises flint material and a
rotatable spark-producing wheel having a toothad
surface positioned and arranged to selectively
frictionally contact said flint material.

10. The lighter according to claim 8 wherein
gaid ignition means comprises eloctric spark-producing

10 eansd.

11. The lighter according to claim 8 wherein
said ignition means comprises piezcelectric spark-

producing means.

15 _
12. 'The lighter according to claim 8 wherein

said valve actuator includes a first nmating structure
and said housing includes a second mating structure
and wherein said second mating structure applies a
biasing force to said first mating structure after
said valve actuator is depressed, said blasing force
biasing said depressible portion of said valve '
actuator ocutward away from the longitudinal axis of

the housing.

20

25 .
13, The lighter according to claim 8 wherein

said valve means includes a fuel nozzle which expels

fuel when enabled to move upward by said valve
actuator, said lighter further including a compensator

30 Spring means for urging said fuel nozzle downward.

. 14.° The lighter of claim 13 wherein msaid
conpensator spring means is a coiled spring.

38 15, A lighter comprising:

a housing having a fuel compartment; REPLACEMENT SHEET

16 NOV 1996
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f uel su ppl Sai d valve assenbly including a nozzle rai §apre—~to—retease
MI rom shi EEPLAWMENE SHEET

fuel ; Huﬂm Umﬂﬁml gni t1 ng | thesTheR A BEn
means, perati veljy engagmgqgﬁald npzzle o pern1t T
rom1of fuel fron1sa|a val ve asse Y, Sardvatrve” act uaj o ?Q] 6
normal |y positioned to engage the nozzle and prevent rajs|ing o th«!\y9
nozzl e thus preventing a flow of fuel -fapm the val ve as} setbty—and
bei ng noveabl e i nward towards the | ongi tudi nal axis to jp second position
to allow the nozzle to be raised and pernmt flow of fuel fromtne
val ve assenbly in response to depression of a de- pressi bl e portlon of
the val ve actuator, fxed ¥8lepse means @@p@ﬁ@ﬂﬁé{nﬂe&\le@hé%r bl e
portion of the yqale campaitaiantid t he Ilghter hous- ing and exerting a
Phafhggfrfgfe on the de%re§3|bhqniti%9r%hg %.eggf qgltudlal axi s when
5 an actuator having a thumb-depressible portion
and having an integral nozzle opening for operatively
engaging said fuel release means such that when
depressed along a longitudinal axis of said housing
fuel 1ls released, said actuator having extensions on
10 either sides thereof, and said actuator having a first
wmating structure on the underside thereof,
at least a portion of said actuator disposed
above a portion of said housing when in a latched
configuration for preventing said actuator from being
¢48 depressed by abutting said portion of said housing,

said extensions of said actuator being slideably and

pivotally mounted within bores of sidewall portions of

said housing thereby allowing said depressible portion

of said actuator both to be pivoted and moved inward

20 towards the longitudinal axis of said housing,

wherein inward movement of eaid dapressihla

portion of said actuator towards the longitudinal axis
of said housing and into an unlatched position
produces a void between said actuator and said housing

2s sufficient in size to allow said actuator to be
depressed, said housing having a second mating
structure that engages and mates with said first
mating structure for holding said actuator in the
unlatched positiori; and

a0 camming means operatively engaging said actuator
for displacing said first and second mating structures

. from each other when said actuator is depressed along
the longitudinal axis of said housing 80 as to apply a
biasing force to said actuator moving said actuator

35 into its latched position.
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housin
valve

pos[;;gg%%¥1)MﬁiLLﬂ_Lhe second position. 2. The lighter gT
ere“mgn val ve act uat OTHISSSHEE‘TQ-D@ BYeNqunt edfl Rﬁ'—ﬁ@gﬁﬁ ﬁtSﬂEET

vot point ard t eggng&m@g | ement &cts on
=Si de of t he prvor—pornt—ahéd thejv vabqanqgwg

|ncludes at Ieast one indentation facing the lighter hoysing opposite

t he pivot point

fromthe biasing elenent, said indentatiofrtermg

bi ased by the biasing elenent into engagédﬁ%r W th a paft of the lighter
housi ng when the val ve actua- tor is in the second position, sard

engagenent tend- ing to maintain the valve actuator in the second
position until the dgores@hblEi@ntﬁroaccurdapgeteedlaimbysawhggexn

|'i ght d h
housi ng oppos: nfvis btin Te FARRFLER Foller LhS, SEIAP MatHt AtCeRe A1

surfaces dis-
5

20

25

3s

rotatable spark-produclng wheel having a toothe
surface positioned and arranged to selaectively
frictionally contact said f£lint material.

17. The lighter according to claim 15 wherein
said means fror igniting comprises electric spagkf_

producing means.

18. The lighter according to claim 15 wherein
said means for igniting comprises piezoelectric spark-

producing means.

15. The lighter according to claim 15 wherein
gaid fuel release means includes a fuel nozzle which

expels fuel when enabled to move upward by said
actuator, said lighter further including a compensator
spring means for urging said fuel nozzle downward.

20. The lighter of claim 15 wherein saild
compensator spring means is a coiled spring.

is Sheet Has Been Replaced
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posed opposite the pivot point fron saSISHEET BRASBEENE i N erﬁggLA@EM&i\ﬁdSHEET

- abutting each other when the val ve pct uatREPLAGEDIepr eslsed 0 c e vaI
actuator out- ward to the first posltTon. I ATrghter
housi ng defining a fuel reservoir, said housing hav- il
axi s; val've neans for selectively relgmasi ng fuel from said
- 35- fuel reservoir, said valve nmeans including a nozzlle rai sabl e

al ong the longitudinal axis to rel ease fuel; _
SELECTIVELY ACTUATABLE LIGHTER

ABSTRACT

A selectively actuatable lighter device (10) is
disclosed which includes a body defining reservoir
(12) for containing a combustible gaseous medium such
as butane, and having a valve (20) arranged to be
selectively actuated between a normally closed
position and an open position which permits the exit
of the gaseous medium. Such 1lighter (10) can
selectively produce sparks at a location (19,22)
proximate to the gaseous medium exit to ignite the
gaseous medium. Such lighter device (10) embodies a
resiliently releasable valve actuator (14) which
normally prevents actuation of the valve (22). The
valve actuator (14) includes an interfering portion
(14A) which is selectively movable to a position (Fig.
11) out of interference with an interfering portion
(12A) of the lighter body, so that the gaseous medium
may be released and ignited by the sparks. Once the
valve actuator (14) is depressed and released, it
returns to its closed or latched position to prevent
actuation of the valve to the open position. To "re-
use" the lighter, the valve actuator (14) must again
be moved to an unlatched pdsition so that the valve
(22) can be actuated for subsequent ignition of the

gaseous medium.

FIGURE 1

_—
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means for igniting the rel eased erjgm,achapor means having a top surface,

a bottom surface and an integral
gagi ng said val ve nozzl e such that fuel
portion of said actuator neans
of said housi ng, at
above a portion of said housing when in a
preventing said actuator neans
portion of sai d housing, said actuat

pi votal Iy mounted within si dguigh p tilgns o
i nward novenent of said depresSi Tquor 22

an unl at ched position
hous- ing, said void beitfg
actuator nmeans to be depressed

27N—

-

23A 394
3|

23 3

",.tﬂ.

nozzl'e opening at one E
is rel eased
i s depressed al ong the |pngitudi nal

16 M I04d -

| east a portion of gaiLd actuator nepng

-3

wheh

PLACER

EWT SHEET

asihl e

| at ched posit{op for

axi s

from bei ng depressed by pbuiting sald
Qr neansiabeing slifeably

and

of said actuator
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sai d housing wherein
means into
&2y, nmeans wth a void in said




to be released fromsaid fuel reservoir, and camm ng Neggs TNl
engaged with said actua- tor neans when sai d actuat pr Ag @Fﬁﬂsﬁfﬁﬁ

un- | at ched position for noving said actuator neans outward a
fromsaid |longitudinal axis towards the | atched pokili drb 88Vd199g n&g
means conpri s- ing a sloped wall surface formng a fegess in the
bottom side of the actuator neans and a projection leomthe Tgnter
housi ng received in said recess and cooperating w tth-sai d_sl| oped wal |
surface to force t he actuator neans outward to the | atched position
in response to user applied do rd force on the act uat or means
depressi bl e portion. 5. TE& | Pght er cco,:iﬁg tg claim4 wherein said
means for igniting conprisep flfint ria d a“rotat- able

spar k- produci ng wheel having..a ¥ g@o . %SI tioned and arranged to
selectively frictionally conta ~

[

- 14A
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6. The lighter according to claim4 wherein said neans forji ] —— .
conprises el ectric spark-produci ng neans. 7. The lighter apﬁ?%@ilmg\m SHEET

claim4 wherein said neans for igniting conprises piezoel gctjric spark pro=
duci ng nmeans. 8. The lighter according to claim4 whereiln [salté Rg u@? t
means includes a first mating structucezand sai d housing |n | udes a s

mating structure and wherein said second mati ng structure app
force to said first mating structure after said depressib portion

FIG. 6 =
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- 36- of said actuator neans is depressed, said bias
bi asi ng sai d depressible portion of said actuator neans

fromthe |ongitudinal axis of the housing. 9. The

to claim4 wherein the actua- tor means engages the

| at ched con- figuration and said |ld ghter conprises a
acting between the housing and the actuator neans de
to maintain the valve nozzle in the cl osed position.
i ghter conprising: a housing having a fuel conpa
rel ease means for releasing fuel fromsaid f@ . q

an actuato

i gni ti i S
means for igniting said rel eased fu§§§i
side, an underside, a S

S

14A ™

10-12, 14 ™1

i force

allve nozzl

|| t.aQr nrrr;\r;}i"fjf
e .

bil as1 GNGQY 486t

pr ¢ssi bl e portioh
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10. A
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conpartment ;
r including a top
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t hunb- depressible portion on the top side and an e REPDSUEMERT SHEET |
trivat—when "~

operatively engaging said fuel rel ease nmeans suc :
depressed al ong a | ongitudi - nal axis of said ho{si ng1éuel i's
rel eased, said actua- tor havi ng extensions on ejther N 1996
t hereof, and said actuator havisng a first mating}structure on the
under si de t her eof, at least a portion of said actujptor disposed
above a portion of said housing when in a | atchet—corfgu=
ration for preventing sai'd actuator from being de- pressed by
abutting said portion of said housing, sai ghaexphsiongy O I d
actuat or being slideably and pi vot al I3]A u#laed ' ? %?4@% 3
si dewal | por - tions of said housi | ' elds -
i ble portion of said actuator both to I3gcpi Vo d N\ ¢ u ) d
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of said actuator towards the |ongitudinal axis of SAEH USHRg—ahe—.
into an unl atched position aligns - sai d depressi bl ‘tﬁégﬂ ENT tSHERT
void in said housing : sufficient in size to allow $ajd actuator T

be de- pressed, said housing having a second matihg{ stygqQy

ture that engages and mates with said.fgrst mating >tructure1?9(9r i
hol ding said actuator in the unlatched posi tion; @nd

cami ng neans operatively engagi ng sai d actuator or displacing

said first and second mating struc- tures from each ot her When

said actuator is de- pressed along the |ongitudinal axis of said
housi ng so as to apply a biasing force to said actuator nov-

ing said actuator into its |atched position.
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-37 - 11 The lighter according to claim210 wherein said

fgniting conprises flint material and a rotat- able sparKk-pi
having a toot hed surface positioned and arranged to sel ecti

4 60638t>

neans for

1ﬁ&w+ﬁg—mhed—————
eREPLACEMENT SHEET

frictionally contact said flint material. 12. The lighterja¢gcorarng to
claim 10 wherein said nmeans for igniting aomsprises electricjs )ar%lp‘&l?éi%%‘ng
nmeans. 13. The lighter according to claim 10 wherein saidjngans f
igniting conprises piezoelectric spark-pro- ducing neans. {1lé—A-lighter
normal Ly maintained in a |atched congig- uration coggrésing
BACKGROUND OF THE INVENTION | EET
' REPLACEMENT SHEET .
oss-Reference to Relate ications
This is a continuation-in-part of U.S. Patent

Application Serial No. 07/723,989 filed on July 1, .
1991, entitled "Selectively Actuatable Lighter", which
is a continuation-in-part of U.S. Patent Application
Serial No. 07/609,668 filed on November 6, 1990,
entitled "Selectively Actuatable Lighter", abandoned,
which is a continuation of Serial No. 07/239,734 filed

on September 2, 1988, entitled "Selectively
Lighter", which issued on March 26, 1991 as

Actuatable
U.S.

Patent No. 5,002,482. This is also a continuation-in-
part of U.S. Patent Application Serial No. 07/912,421,
filed on July 10, 1992, entitled "Selectively
Actuatable Lighter", which is a continuation of U.S.

. Patent Application Serial No. 07/609,668. Each of
these four patent applications is incorporated herein

by reference.

This application is also related to U.S. Patent
No. 5,125,829, entitled "Bidirectional Selectively
Actuatable Lighter" which issued on June 30, 1992, and
U.S. Patent No. 5,092,764, entitled "Selectively
Actuatable Lighter With Locking Value Cap" which
‘issued on March 3, 1992. fThis application is also
related to U.S. Patent Applications Serial Nos.

07/965, 958 , 07/965,831  apa 07/9655,832  cach

entitled

"Seléctively Actuatable Lighter" and each. filed
concurrently herewith. Each of these two patents and
three patent applications_is incorporated herein by

reference.
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tontrolling the fl dw &f %aié a val ve i Viel y engagi ng
sai d val ve means to prev_ent the.flowof s I g e i nf a first
position and permt the flow of fuel -vggen inja posftion, said
val ve actuator having a por- tion deprebsible. taot ohd position

al ong the | ongi Wdiclaim:axi s of said hou$ing, an interferi "‘I:’%g A N\\:_\\\TS HEET
portion of said val va. &lighter, cbmp‘g%;ﬁgsposed—abc e apor Y 8? sai d
housi ng for nornal | yaticusing hﬁ?mgalonghﬂﬂuia!lakke | at ched configuration,

said depressible a fel shppl tuator from being depressed

into said second pOShtm% 1?

hich! 106 of fuel fFEIMRRRNt t her eof
al ong the |ongitudinal g m actuat or being
sl i deably and pi vmlfgﬁ‘g{m”ggeﬁ Iss¢ ﬁw&dﬁﬁn d’ YHe

ignition means for 1gmtmg the flow of fuel from said
valve means; -

a valve actuator operatively engaging said nozzle to
permit the flow of fuel from said valve assembly,
said valve actuator being normally positioned to
engage the nozzle and prevent raising of the nozzle
thus preventing a flow of fuel from the valve as-
sembly and being moveable inward towards the
longitudinal axis to a second position to allow the
nozzle to be raised and permit flow of fuel from the
valve assembly in response to depression of a de- -
pressible portion of the valve actuator; :

a biasing element disposed between the depressible
portion of the valve actuator and the lighter hous-
ing and exerting a biasing force on the depressible
portion along the longitudinal axis when in the first
position and when in the second position.

2. The lighter according to claim 1, wherein:

the valve actuator is pivotally mounted on the lighter
housing at slideable pivot point and the biasing
element acts on the valve actuator on one side of
the pivot point; and

the valve actuator includes at least one indentation
facing the lighter housing opposite the pivot point
from the biasing element, said indentation being
biased by the biasing element into engagement with
a part of the lighter housing when the valve actua-
tor is in the second position, said engagement tend-
ing to maintain the valve actuator in the second

- position until the depressible portion is depressed
by a user.

3. The lighter according to claim 2, compnsmg a first
upright surface on the housing opposing a second up-
right surface on the valve actuator, said surfaces dis-
posed opposite the pivot point from said at least one .
indentation and abutting each other when the valve
actuator is depressed to force the valve actuator out- -
ward to the first posmon

4. A lighter comprising: ‘

a housmg defining a fuel reservoir, said housing hav-
ing a longitudinal axis;

valve means for selectively releasing fuel from said




wher ein inma i d depressible portion of said valve
.actuator to Wmngmuﬂulﬁl nal axis of said housing enables the
interfering per nto s becone aligned with a cavity in said housing,
and pl aces said lighter in an unlatched configuration, said cavity

being sufficient in size to accormpdatgs - said interfering portion so as

to enabl e said depres I'Ql e rtion of sai al v atREPLACERENT SHEET
depr essed; and foe el. rﬁ?&fﬁé’m ‘Rj % i?&gal d val ve ac-
tuator for forcing sm%ﬂ@ggltbﬂé%ﬁq-‘dméf“ss% ive act uat or
outward away from sEeans fonjigniting the releasedafuel; i nto its |rst position and
the lighter out of actuatorsmeanshavinglasopsurface: bott enressi be

portion of said val veamtandntegralsnozzle epenihg at one =ndrfar @'ght eIRERE - -~
Lo clalm 14 wher ci n sgiging seid valvs omle sectyuhatsfue i released; o CACEMENTOSHEET
efl

rotatable spark-pro @ dépessible\portion bPsdideattaator aneansosi)-
is depressed along the longitudinal axis of said 24 AUG 1998
housing, at least a pomon of said actuator means
disposed above a portion of said housing when in a
latched position for preventing said actuator means
'&nnlbmngckpns&aiby:ﬂnnUngemniponxnxof
said housing, said actuator means being slideably
and pivotally mounted within sidewall portions of
said housing,
“duxmnuwmudnxnmnumtof&nddbpnsﬁbkqxnuon
of said actuator means into an unlatched position
ahgnssndacnnnornunnsvnﬂ:a\nnd1nsau1hom&
ing, said void being sufficient in size to allow said
actuator means to be depressed so as to allow fuel
to be released from said fuel reservoir; and

camrming means operatively engaged with said actua-
tor means when said actuator means is in said un-
latched position for moving said actuator means
ouhwaniawmyfhnnsmdlcmgnmduuﬂaxmtovnuds
the latched position said camming means compns-
ing a sloped wall surface forming a recess in the
bottom side of the actuator means and a projection
‘from the lighter housing received in said recess and

. cooperating with said sloped wall surface to force
theacnnuornnnnsounwandtothehnched;xshknx
in response to user applied downward force on the
actuator means denressible portion.

5. The lighter accordmg to claim 4 wherein said
means for igniting comprises flint material and a rotat-
able spark-producing wheel having a toothed surface
positioned and arranged to selectively frictionally
contact said flint material.

6. The lighter according to claim 4 wherein said
means for igniting comprises electric spark-producing
means. :

7. The lighter according to claim 4 wherein said
means for igniting conquﬁuS'pkznekxmﬁc:qnukﬂno-
ducing means.

8'Theluﬂnzracoonhngtoc&nn:4vﬂuntu1&ndacnx
ator means includes a first mating structure and said
housing includes a second mating structure and wherein
said second mating structure applies a biasing force to
‘'said first mating structure after said depressible portion




“

tioned and—arrangedto setectively frictionally contact said flint
according to claim 14 wherein said ignition

ﬁ;ﬁ;i 2l)ﬁpr mﬂu,MEmuﬂm Euur k- prioduci ng neans. 17. The lighter- according

to claim14 Wfhefeinh shi.d ignition neans conprises pi ezoel REFIPCEMENT SHEET

spar k- produci ng

closed position.
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of said actuator means is depressed, said biasing force
biasing said depressible portion of said actuator means
outward away from the longitudinal axis of the housing.

9. The lighter according to claim 4 wherein the actua-

tor means engages the valve nozzle in the latched con-
figuration and said lighter comprises a biasing element
acting between thé¢ housing and the actuator means
depressible portion to maintain the valve nozzle in the

| REPLACEMENT Seer
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10. A lighter comprising: :

2 housing having a fuel compartment;

fuel release means for releasing fuel from said fuel
compartment: .

‘means for igniting said released fuel;

an actuator including a top side, an underside, a
thumb-depressible portion on the top side and an
end portion operatively engaging said fuel release
means such that when depressed along a longitudi-
nal axis of said housing fuel is released, said actua-
tor having extensions on either sides thereof, and
said actuator having a first mating structure on the
underside thereof,

at least a portion of said actuator disposed above a
portion of said housing when in a latched configu-
ration for preveating said actuator from being de-
pressed by abutting .said portion of said housing,
sgd extensions of said actuator being slideably and
ngotally mounted within bores of sidewall por-
tions of said housing thereby allowing said depress-
ible portion of said actuator both to be pivoted and
moved inward towards the longitudinal axis of said
housing,

wherein inward movement of said depressible portion
of said actuator towards the longitudinal axis of
said housing and into an unlatched position aligns

~ said depressible portion with a void in said housing
sufficient in size to allow said actuator to be de-
pressed, said housing having a second mating struc-
ture that engages and mates with said first mating
structure for holding said actuator in the unlatched
position; and

camming means operatively engaging said actuator
for displacing said first and second mating struc-
tures from each other when said actuator is de-
pressed along the longitudinal axis of said housing
s as to apply a biasing force to said actuator mov-*
ing said actuator into its latched position.



-

means. 18. The Tighter according to C aim 14 wherein said val ve actuator
includes a firs Hlmﬂmﬂﬂum e and sai d housing includes a second mati ng
Structure and wh d mating structure applies a biasinag:-force

to said first mating Strlct¥ire* after said val ve actuat oREPEAGEMENGSEEE! sai d
bi asi ng force biasing said depressible Bbrtion of said val ve actuator
outward away fromthe | ongitudinal axis of the housing. 19,, The lighter

according to clai m 14 11Theclightesiatcordingtp claims1Q ereingald | | 5t upri ght
surface on the housimsamifeRShilting Comprides flitanaterialiandea satathe val ve

actuator, said surfaps ot chaviigna ttbothed surface uator is
depressed to force tﬁ?siﬁ' o did ﬁm&%@r&]&ﬁ@yTﬁcﬁbﬂﬁr accordi ng

to claim19, further ET sing elenent acting b :
housing and the val V%%&E%o RIS kit A9 WheFeinOsail REPLACEMENT SHEET
means for igniting comprises electric spark—prodqch
means. X
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ducing means. :

14. A lighter normally maintained in a latched config-

uration comprising: . '

a housing having a longitudinal axis;

fuel supply means for supplying fuel;

ignition means for igniting said fuel; .

valve means for controlling the flow of said fuel;

a valve actuator operatively engaging said valve
means to prevent the flow of said fuel whenina -
first position and permit the flow of fuel _when ina
second position, said valve actuator having a por-
tion depressible to the second position along the
longitudinal axis of said housing, an interfering

portion of said valve actuator being disposed above
a portion of said housing for normally preventing,
when in the latched configuration, said depressible
portion of said valve actuator from being depressed
into said second position by interfering with the
movement thereof along the longitudinal axis of
said housing, said valve actuator being slideably
and pivotally mounted to said housing,

wherein inward movement of said depressible portion
of said valve actuator towards the longitudinal axis
of said housing enables the interfering portion to
become aligned with a cavity in said housing, and
places said lighter in an unlatched configuration,
said cavity being sufficient in size to accommodate
said interfering portion so as to enable said depress-
ible portion of said valve actuator to be depressed;
and L

camming means operatively engaging said valve ac-
tuator for forcing said depressible portion of saxd
valve actuator outward away from said longitudi-
nal axis into its first position and the lighter out of
its unlatched configuration when said depressible
portion of said valve actuator is depressed. .

15. The lighter according to claim 14 wherein said

ignition means comprises flint material and a rotambl.e
spark-producing wheel having a toothed surface posi-
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mai ntain the valve neans in the first position and pre- vent the flow of
Auel . 21. Thelighter according-to claim?20, wherein said val ve actuator
" Yncludes a matin ' coop- erates with a projection of the -
housi ng to maint E'ﬂﬂﬂllﬂﬁ“ﬁl’aﬂ"uator in the second position, said mating
struc- ture being+*di sposett opposite said fg-asi ng el enent such éﬁat t he

bi asi ng el enent forces the mating structure intoREGhAaEMEmﬁHE e

proj ecti on. 22. The lighter according to claim 21, wherein the biasing
el ement is deflected inward due fo i nward enent .of th al ve actuat or
and applies an o@?%?%:tsﬂ . %F%éaﬁﬁuf'ﬁgpéa?wqu nglgq‘é.‘

sa1 matenal. -

16. The lighter according to claim 14 wherein said | REPLACEMENT SHEET |
jgnition - means comprises electric spark-producing
means. L

17. The lighter according to claim 14 wherein said
ignition means comprises piezoelectric spark-producing
means.

18. The lighter according to claim 14 wherein saxd
valve actuator includes a first mating structure and sagd
housing includes a second mating structure and wherein
said second mating structure applies a biasing force to
said first mating structure after said valve actuator is
depressed, said biasing force biasing said depressible
portion of said valve actuator outward away from the
longitudinal axis of the housing. .

19. The lighter according to claim 14, wherein said
camming means comprises a first upright surface on the
housing opposing a second upright surface on the valve
actuator, said surfaces abutting each other when the
valve actuator is depressed to force the valve actuator
outward. _ . -
~ 20. The lighter according to claim 19, further com-
prising a biasing element acting between the housing
and the valve actuator means depressible portion to
maintain the valve means in the first position and pre-
vent the flow of fuel. : _

21. The lighter according to claim 20, wherein said
valve actuator includes a mating structure which coop-
erates with a projection of the housing to maintain the
valve actuator in the second position, said mating struc-

* ture being disposed opposite said biasing element such
that the biasing element forces the mating structure into
contact with the projection.

22. The lighter according to claim 21, wherein the -
biasing element is deflected inward due to inward
movement of the valve actuator and applies an outward
biasing force to the valve actuator.

24 AUG 1998.
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SELECTIVELY ACTUATABLE LIGHTER
ABSTRACT

A selectively actuatable lighter device (10) is
disclosed which includes a body defining reservoir
(12) for containing a combustible gaseous medium such

as butane, and having a wvalve (20) arranged to be

~selectively actuated between a normally closed

position and an open position whiéh.permits the exit
of the gaseous medium. Such 1lighter (10) can
selectively produce sparks at a location (19,22)
proximate to the gaseous medium exit to ignite the
gaseous medium. Such lighter device (10) embodies a
resiliently releasable +valve actuator (14) which
normally prevents actuation of the valve (22). The
valve actuator (14) includes an interfering portion
(142A) which is selectivély'movable to a position (Fig.
11) out of interference with an interfering portion

- {(1224) of the lighter body, so that the gaseous medium

may be released and ignited by the sparks. Once the
valve actuator (14) is depressed and released, it
returns to its closed or latched position to prevent
actuation of the valve to the open position. To "re-
use" the lighter, the valve actuator (14) must again
be moved to an unlatched position so that the wvalve
(22) can be actuated for subsequent ignition of the
gaseous medium.

FIGURE 1

REPLACEMENT SHEET



