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LI GHTER W TH SPARK- WHEEL SLI P RI NG : Field of the

I nvention 5. The invention relates generally to a lighter having a
mechani sm for increasing the difficulty of operation, and,

particul arly, woeasdisyht er which incorporates a slip ring QF'B’Hﬁ%I"q:’H’é’
spar k wheel which helps to resist undesired use of the lighter by young

chil'dren. 10 Background of the Invention

Recently, attention has been directed toward preventing ready actuation
of lighters by persons normlﬂ%ﬂﬁﬁﬁpspmp%gﬁtaggﬂhﬁmtent|aI
danger of flame. Such danger cludes € potentla urn the user
directly, to burn the areas surrounding the user, or to burn itens in
proximty to t he user. Persons agggthg;gggLﬁnngn;éggin t hese efforts
are 5 The invention relates generally to a lighter having a

mechanism for increasing the difficulty of operation, and,
more particularly, to a lighter which incorporates a slip
ring around the spark wheel which helps to resist undesired
use of the lighter by young children. '
10
Background of the Invention

Recently, attention has been directed toward preventing
ready actuation of lighters by persons normally unable to
appreciate the potential danger of flame. Such danger

15 includes the potential to burn the user directly, to burn the
areas surrounding the user, or to burn items in proximity to
the user. Persons normally contemplated in these efforts are
young children in the age category of under about five years
of age.

20 A conventional roll and press lighter includes a body
containing a fuel reservoir filled with a liquified and
pressurized hydrocarbon fuel, a valve actuator lever, a
striker wheel, a flint in frictional contact with the striker
wheel, and a fuel flow control valve in fluid communication

25 with the fuel reservoir. After the striker wheel is rotated
against the flint by digital manipulation to produce sparks,
the valve actuator lever is depressed allowing gaseous
hydrocarbon fuel to flow out of the reservoir through the
flow control valve. The sparks emitted by manipulation of

30 the spark wheel ignite the released fuel which produces a
flame. Such conventional lighters are known in the art and
are commercially available. :

It is desirable to increase the difficulty involved in
using the conventional lighter in order to limit the ability

35 of young children under about five years of age to operate
.such lighters. For this reason, there are many proposed
"child-resistant" lighters offered in the patent literature
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younb children in the age category of under about five years of age. 20

A conventional roll and press lighter includes a body containing a fuel
reservoir filled with a liquified and pressuri zed hydrocarbon fuel,; a
val ve actuator |ever, a striker wheel, a flint in frictional contact

with the striwewnsziesheel, and a fuel flow control valve in fRQIAIs97/03014
communi cation 25 with the fuel reservoir. After the striker wheel is
rot at ed against the flint by digital manipulation to produce sparks,

thef?/al ve act?ahﬁr ohe¥Re bémﬂ&iaéf§§eﬂaﬁkét)w Piﬂx SRSPEISof sdaml r;sawTr&@ qul
"to flow out of .t LESELY rough_t he 0 ve e .sparks
emtted by nanPBﬁﬁg 6$e§0§Fﬂ%e%h%??§Vﬁe¥ﬁ %;ﬁé%;qéﬂy s

whi ch producesPatenthQHES ED%h4%bnv@m&tamastatgﬁnRﬁten#eNduuiMiGSOSBme art

and are conghitedl ¥at¥adi babbRe No. s, 096 89§ d&ﬁr@@eﬁ&éd@&&ase the
difficulty inv he conv gg i onal hter in order to limt

'y 5|n
the ability §5g ngoﬁﬁb chg uhRse ???ﬂa LSHeRE IR SHFer at e
such lighters. CFoﬂdthﬁsl$taanfeatmxe‘whzcnmsgmqhqxxnnnﬁ td' Gilidak- mesiemieatt "

lighters offerg¢ kfiet YosPRhEN réidLéSiNéEnanism to prevent operation of the
-1 lighter.
Other proposed "child-resistant" lighters are directed
10 toward dexterity measures which make it more difficult for
young children to create a spark by making operation of the
lighter more difficult. An example of this type of lighter
may be foﬁnd in U.5. Patent No. 4,717,335 to Loveless. .
Although many of the currently available designs provide
15 a degree of "child-resistance", there is a continuing search
in the art for designs which are more user-friendly for the
intended adult to operate, while retaining their "child-
resistant" qualities.

20 Summary of the Invention
Accordingly, it is an object of the present invention to

provide a lighter which is operable by an adult, but
resistant to operation by young children.

It is a further object of the invention to provide a

25 lighter that can be manufactured with minimal design
modifications from the conventional lighter.

It is another object of the invention to provide a
child-resistant feature for such a lighter that is retained
so as to resist removal by the normal user.

30 These and other objects are achieved according to the
present invention by a lighter which requires that at least a
‘threshold amount of digital pressure, i.e., pressure exerted
by a finger or thumb, be applied to a slip ring which
surrounds the striking wheel assembly before the striking

35 wheel assembly can be rotated against the flint to create a
spark. Further, the present invention may include a means
for inhibiting further rotation of the striking wheel after
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WO 97/ 32163 PCT/ US97/ 03014 and on
the comercial market. Exanples of such patents I ncl ude United States
Patent No. 5,125,829; United States Patent No. 5,002,482; United States
Patent No. 5, 165, 886; United States Patent No. 5,090,893; and U.S

Patent No. Gwo®&mi@ll. FEach of these disclosed devices desEFFHSTu3014
child-resistant feature which sonehow acts to bl ock novenent of the gas
fuel rel ease mechanismto prevent operation of the | i ghter.

Q her proposed tr8i WHeéEshasapéen | it tiBlyvretrliciect ahel priesentdiderhtiony

reasur s v ch [9ke 'L RAS Chilis Ul R SR S s

spark by naklng operatron o re difficult. An_exa

this type of |ipgukral Pﬁﬁytiﬁpf%ﬂnkph i¥ geashigatigr qf e daght r®once
Lovel ess. theALi§Rtgh naﬁybéénttﬁati&lfyﬂégrunkm | abl e desi gns provide
15 a degree of "chil [ . r s |

art for desrg%s whi ¢ hé?% %%?ggﬁg%ré$@3éﬁéf &% liﬂait%?gﬁggghaébp%&§§s
operate, while pebaflyi dgfinéng acfrel- reseﬁ¥9&%ﬂ%ﬂﬁ'a(ﬂiﬂwq|59§.r912651n9

Summary of the kQe@nkréi the reséevdifl NG yspaitk ipgraiiucibiceell ementhispr esent
lnvention to nounted on the body and is rotatable by the user to produce a
spark toward the valve. The spark producing element
10 preferably comprises a rotary sparker and at least.one
turning wheel mounted coaxially with the rotary sparker. The
lighter body further includes a cylindrical carriage which
houses a flint and is disposed beneath the rotary sparker of
the spark producing element. When the spark producing
15 elenent is rotated, it contacts the £lint to produce a spark.
A valve actuator is depressible to actuate the valve to
release fuel from the body of the lighter. The lighter body
also includes spark wheel supports which extend
longitudinally from the body above the fuel reservoir. The
20 spark producing element is mounted on the spark wheel
supports. The spark wheel supports are preferably formed
integrally with the body of the lighter.
The lighter of the present invention further comprises a
slip ring which is mounted concentrically about the spark
25 producing element. The slip ring is preferably a cylindrical
sleeve which extends 360° around the spark producing element
to form a closed loop. The slip ring rotates freely about
the striking wheel assembly in both a forward and a backward
direction. When digital pressure is applied to the slip
30 ring, the slip ring frictionally engages the spark producing
element to rotate the assembly to produce a spark. The slip
ring preferably frictionally engages the turning wheels of
the spark producing element. The slip ring and the spark
producing element work in concert to create a spark toward
35 the valve. The forward rotation of the slip ring is in the
direction of rotation for creating a spark directed toward
the valve. The backward rotation of the slip ring is in a
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provide a lighter which i's operable by an adult, but resistant to

qQperation by young children. It is a further object of the
invention to provide a 25 lighter that can be manufactured with m ni nal
desi gn nodi fications fromthe conventional |ighter. It is another

- object of theuhpwsei on to provide a child-resistant featuPEI/V87/038h a
lighter that is retained so as to resist renoval by the normal user. 30
These and ot her objects are achieved according to the present invention

by a I'ighter whigBctegi 6§§o§b@é € daSorvard Rotaftabd. armuatspipdi—ﬂh al

C o 1 ng it cheY BE; Fobaked: 48 Y untae pr Fouip, 1 eRePE Ve T ki ng
35 wheel assenﬁryccaqnbélyoeag%gnQQﬁnhﬁnsnang-mmp#ucuochéamenh- spark
Further, the pyRagBEotaYeCAt t&PLdBY At o dterity bAl bRAPEPEAL NG

fgrt her rotag O‘Q of S'gggégtneeéeng t!.’t\':t1 eoeploer%ctteerthe slip ring to engage the
PCT/U897/03014spark producing element and create a spark.

The slip ring further includes an elongated channel
which is formed around part of the circumference of the
cylindrical sleeve of the slip ring. The elongated channel

10 preferably rumns around more than half of the circumference of
the sleeve. The channel serves as the means for allowing the
rotary sparker to engage the flint. In addition, the channel
serves as a means for stopping the motion of the slip ring.
During rotation of the slip ring in either the forward or

15 backward direction, whether sufficient digital pressure is
applied to engage the spark producing element or not, the
ends of the elongated channel engage the cylindrical carriage
which extends upward from the body. This engagement stops
the motion of the slip ring. A first end of the elongated

20 channel engages a front side of the cylindrical carriage at a
neutral position after the slip ring has been rotated in the
forward direction. When the first end of the elongated
channel engages the cylindrical carriage, further forward
motion of the slip ring is halted. The slip ring may then be

25 rotated in the backward direction until a second end of the
elongated channel engages a rear side of the cylindrical
carriage, thereby halting the backward movement of the slip
ring. When the slip ring is in this position, the ready
position, it can be rotated in concert with the spark

30 producing element to produce a spark toward the valve.

The invention further includes a means for holding the
slip ring in the neutral position. The slip ring preferably
includes protrusions which extend laterally from either side
of the slip ring; The protrusions are preferably located

35 along the length of the elongated channel near the first end
of the channel. During rotation of the slip ring and spark
producing element in the forward direction, the protrusions
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t hee wheel has been initially struck. The present invention al so incl udes’

means for holding the striking wheel in a neutral position to inhibit
teactivation of the lighter once the lighter has been initially struck.
5 These features are provided by a |lighter which includes a bod
defining a fuewowesmeyoir and a valve for rel easing fuel fr&THYTIE03014
reservoir. A spark producing elenent is nounted on the body and is
rotatable by the user to produce a spark toward the valve. The spark

producing el enemgh@epltabeliahéy walhls | ssthee rspark wpse X aupprd-tat. | ¢kstement
turning wheel MURE ad gqaisl ekg% ﬂ;t{hé NEa &by &ﬁaéé&ron The therdight er

body further inclu cylin carrla e Wwhi houses a. flint -and is

di sposed beneatﬁ“PH@lFSFary §ﬁa§R§F ofheel t?ﬂ?@ﬂﬁﬁ S RRELRF AR SATPORRS,
t he spark producfng hateréadnwhishrid atexe ductile atian tihe miateried pfodhee

K. t I
a spark. fr@ﬁgh ﬁ}.ga&%tfﬁﬁﬂsﬂ.&. essrﬁé@ef&r@c msr? fcti‘:ceveisv%ﬁé%ed on

ht'er ter
i ncl udes spark W€eBldBpEPEsARRiRG %&¥%$%Pn t?(ﬁé%??ﬁhﬁﬁ%ﬂ?fkﬁraﬁ¥%he body
above the fuel mprotrusibnsTAee2fos@ed kpasbdtice neioed e rithe Sinmeaniwad 101t kae

Thieoral iy withSRBoeay SREPRHS) fng Bimes WAPPIS STIRAUE SHTgREC i not

i nvention furt hé:lhecé’ﬁﬁFF§§§°ﬁs flE’H-)b H’ RLAFE ch P%esrﬁﬂ}?ﬁ éﬂ‘%l‘?@eﬁt"ﬁrﬁﬁil §n
about the spark tie paciwardgdéreceivn theadbdemgageigthes protfrersdlong £rom the

cylindrical gln«;l@few\gﬁhcgfe&gn&pg@ptg’round t he spark producing el enent

In another embodiment, the spark wheel supports
preferably have disposed on an inner wall a cavity for
engaging the slip ring protrusions. In this embodiment, when

15 the slip ring is rotated in the forward direction, the
protrusions engage the cavities and are held in a fixed
position until a predetermined force in the backward
direction is applied to disengage the protrusions from the
cavities. 1In this embodiment, the protrusions are forced

20 past the inner wall of the support until they reach the
cavity.

The exterior surface of the Sllp ring is preferably
serrated to provide a rough edge for engagement by the user’s
finger. The interior surface of the slip ring, which engages

25 the spark producing element, is preferably smooth. The slip
ring is preferably the same width as the spark producing
element. The elongated channel is preferably the same width
as the rotary sparker. '

Thus, a lighter having the above described slip ring

30 with protrusions should provide a young child with sufficient
deterrent features to prevent the child from readily
producing a flame, or to deter the child from readily
producing a flame at least for a time sufficient to permit
the normally expected adult intervention.

35

" Brief Description of the Drawings
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to forma closed |loop. The slip ring rotates freely about the striking
wheel assenbly in both a forward and a backward direction. Wen digital
pressure is applied to the slip 30 ring, the slip ring frictionally engages
t he spark producing el enent to rotate the assenbly to produce a spark.
The slip woerief erably frictionally engages the turni ng PORASPE030f4

the spark producing element. The slip ring and the spark produci ng-

el enent work in concert to create a spark toward 35 the valve. The forward

rotation of the slipréing is 4 pdPSpectiveFidn ¥ o OligHtr 03 theeptbhend
spar k dlrected.tomaéd thghvtlve. JThe backmarqirotaﬁion of, t.he slip ring
isina invention wi e slip ring 3in the rea “mBQ?fF§2f63
direction opposite FE6t e isracperspectivn vithe of i3 lighfer wfy the poeaent
around the spagkvoredesiworle! @1 Y in ftHL ARy paddihy the
spar k producgng elepggt

the present invention with the slip ring in the ready
position; '

'3 is a cross-sectional side view of a lighter of

FIG. 4 is a partial cross-sectional rear view of the

lighter of the present invention with the slip ring in the
10 ready position; _

FIG. 5 is a top view of the lighter of the present
invention with the slip ring in the ready position;

FIG. 6 is a top plan view of a valve actuator of the.
present invention;

15 FIG. 7 is a cross-sectional view of a valve actuator of
the present invention along line 7-7 in FIG. 6;

FIG. 8A is a perspective view of an embodiment of the
slip ring of the present invention;

FIG. 8B is an exploded perspective view of a spark wheel

20 assembly according to one embodiment of the invention;

FIG. 9 is a perspective view of another embodiment of
the slip ring of the present invention;

FIG. 10 is a partial cross-sectional rear view of the
lighter of another embodiment of the present invention with

25 the slip ring in the ready position;

FIG. 11 is a partial cross-sectional rear view of the
lighter of another embodiment of the present invention with
the slip ring in the neutral position;

FIG. 12 is a top view of another embodiment of the

30 lighter of the present invention with the slip ring in the
neutral position; '

FIG. 13 is a partial cross-sectional view of the body of
the lighter of present invention;

FIG. 14 is a partial interior side view of the spark

35 wheel supports of another embodiment of the present
invention; and




Therefore, a certain anount of dexterity and physical 5 strength is _
needed to operate the slip ring to engage the spark produci ng el enent and
create a spark. The slip ring further includes an el ongated channe
which is formed around part of the circunference of the cylindri cal

sl eeve of the swop782183. The el ongated channel 10 preferably r®cyUussvesoLH
nore.than half of the circunference of t he sl eeve. The channel serves as
the neans for allow ng the rotary sparker to engage the flint. In

aﬁldi tion, the channel FIGsemsei?aa arﬂgg%eé@ioﬁépp@iégg aﬁ%ﬂ%&x‘e@"eguioohﬁﬁgnt
slip ring. Dur i n e ring jin either the orvyar
backward directi 5#9 \}bne?)tﬁlg ggf %l%l]é:?] h%)af;l? Itrﬁﬁ’ é,%%%ﬁeé“ig BF‘I ed to
engage the spark producing el enent or not, the ends of the el ongated
channel engage the cylindrical carriage whi ch extends upward fromthe
body. This eng%genent st ops the notion of the slip ring. Afirst end of
the el ongated 20 channel engages a front side of the cylindrical carriage
at a - neutral position after the slip ring has been rotated in the
forward direction. Wien the first end of the elongated: channel engages
the cylindrical carriage, further forward notion of the slip ring is
halted. The slip ring may then be 25 rotated in the backward direction

until a second end of the el ongat ed channel engages a rear side of the
cylindrical 1ecarriage, thereby halting the backward novenent of the slip
ring. When the slip ringis in this position, the ready position, it can
be rotated in concert with the spark 30 producing el enent to produce a
spark toward the val ve. The invention further includes a neans for
hol di ng t he ' :

15

20

25

30

35




slipring in the neutral position. The slip ring preferably I ncl udes

protrusions which extend laterally fromeither side of the slip ring.
The protrusions are preferably |located 35 along the | ength of the el ongated
channel near the first end of the channel. During rotation of the slip
ring and spariwoemspie@dduci ng el enent in the forward direction, PEFES97/03014
protr.usi ons -4- WO 97/ 32163

PCT/ US97/ 03014 engage the inner walls of the spark wheel supports.

Movenent of the slip ring in the backward direction is thereby

i nhi bited. The spark l [ ) [

material which is nor&do -

protrusions. Theref Refemtiag ft@r G@el §1'é5€ér19§d Uherelphéﬂs&‘-llﬁef??@%rl ng

rotation to Cr%@o@rénﬂf&,uéelaew dﬁ"s@bhﬂ&éomikarﬁafﬁé?eﬂImStlté’kﬁieﬁgﬁﬁuﬁf

the i nner vall Plalds: 10 WRYdsky €8'2hATpkDEehE"EhvERLLSN |2 S6 O ing o

Sllp ring 60 disposed concentrically about the striking
wheel. The slip ring 60 in FIG. 1 is shown in the ready
position. The ready position is the position at which the
lighter may be activated to produce a spark. FIG. 2 shows
10 the lighter 10 of the present invention with the slip ring 60
in the neutral position. When the slip ring 60 is in the
neutral position, it cannot be further rotated to create a
flame.
More particularly, as shown in FIGS. 3 and 4, lighter 10
15 has body 12 with striking wheel assembly 14 disposed between
spark wheel supports 15 (shown partially in phantom in FIG.
4) via axle 16. Striking wheel assembly 14 is located at the
top end of body 12 and comprises turning wheels 18 disposed
on each side of rotary sparker 20. The two turning wheels 18
20 and Sparker 20 are connected to one another and are mounted
coaxially on axle 16. Body 12 defines a cylindrical carriage
22 forming a cavity positioned longitudinally and centrally
within body 12. Flint 24 is disposed within carriage 22, and
is urged into frictional contact with the rotary sparker by
25 spring 26.

' Lighter 10 further comprises a valve actuator 28, which,
is pivotally mounted on body 12 through tabs 30, which are
located below axle 16. As shown in FIGS. 6 and 7, valve
actuator 28 defines slot 32 at one end for receiving the

30 valve. At the other end of the valve actuator 28 is thumb
pad 36. In its middle region, valve actuator 28 defines an
opening 37, which allows flint 24 to extend from lighter body
12 through valve actuator 28 to reach rotary'sparker 20.

Referring to FIGS. 3 and 5, valve 34 controls the

35 release of fuel from reservoir 42. In this embodiment of the
present invention, valve 34 is a normally open valve, forced
open by the pressure of fuel within reservoir 42. 1In this
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the protrusions firmy in place. Pressure nust be exerted in 10 the

backward direction to disengage the protrusions fromthe I nner wall of

t he supports. I n anot her enbodi nent, the spark wheel supports
preferably have di sposed on an inner wall a cavity for enggg%ggﬁthe slip
ring protrusi ensesnet hi s enbodi ment, when 15 the slip ring i 78814 n
the forward direction, the protrusions engage the cavities and are held
in a fixed position until a predeterm ned force in the backward

direction i s apgmbediinenti sasgafjéwh hin pFD¢r us) orsl¥e amtuystor 28awctisesn | n
this. embodi ment .4 jg Qﬁouauﬁhgﬂéafﬁ {O_{,QEQ gpoé@étpééﬁid]{‘ersu”ﬂreg51%e

support until they reach cavit exterior ace of the
slipring is pr EPELRE| §4 Pu?BF?a‘t‘%d‘"PoapﬁbFﬁF’ﬂe?%fi LG B ATty £Fanent
by the user's foicmggrthiheecdne;|appcwiﬁaoendﬁt¢rﬁctﬂdqwnwaqglmMun:Nalve

Fag Te pref cpanhy ihiebboft  eliefins Bhkouitt Flot 2T VP Prigeli® Heifieains
el ongat ed chann§Pe|EabVEféPaBI91?ﬁ@d389%49&QﬂrPntl%ﬁuFHg’ﬁﬁFhP? dfar ker .

Thus, a |ighter shariBfehbtyablieptedeed rabrsobhg ptl'le NEcedld o tvalMeot3ULicomdve

shoul d provi de ?8¥r§yagaﬁa EHF%LP §é'id£é§ix’?&l ~Ehe "fue dei&r 1 ergeédgﬁi[ goﬁ‘n?ﬁ';e sion,

prevent the chi romre or to

fromreadily [FP54D8i A8 écFFaHEt%?e$e§E? Y%%V%iﬂqFHPERquqﬂ éﬁ@”?bsﬁéﬂhFP
t he nornmal | y 1oxpeevedtathet rehtaseecaf i el Ipefore the thumb padBdiéeefis

Description of hQﬁrE@@&ﬁngé a sufficiently actuated position. It is
contemplated that other suitable valve configurations may be
selected by persons of ordinary skill in the art. For -
example, a normally.cldsed valve, which is forced open by the

15 lifting of the second end of the valve actuator due to
depression of the thumb pad may be utilized.

Lighter 10 also has shield 50 mounted on top of body 12
enclosing the spark wheel supports 15 and around valve 34, as
shown in FIG. 5. Shield 50 assists in the generation and

20 maintenance of the flame.

The lighter 10 of the current invention further includes
a slip ring 60 as shown in FIG. 8A. Slip ring 60 is mounted
concentrically about the striking wheel assembly 14 as is
shown in FIGS. 1-5.

25 Referring to FIG. 8A, the slip ring 60 comprises a
cylindrical sleeve which preferably extends 360° around the
striking wheel assembly 14 to form a closed loop. The
cylindrical sleeve has an elongated channel 70 formed around
part of the circumference of the sleeve. Preferably, the

30 elongated channel 70 runs around more than about half of the
circumference of the sleeve. The exterior surface 68 of the
slip ring 60 is preferably serrated in order to make it
easier to grip by the user. The inner surface 66 of the slip
ring 60 is preferably smooth.

35 FIG. 8B shows the slip ring 60 in conjunction with the
turning wheels 18 and the rotary sparker 20. The two turning
wheels 18 are placed on the ends of the rotary sparker 20 to
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-5- 7 WD 97/ 32163

PCT/ US97/ 03014 FIG 1 is a perspective view of a lighter of the
pr esent invention with the slip ring in the ready position; FI G
2 is a perspective view of a lighter of the present invention with the
slip ring i nvwdersmaesral position, 5 FIG 3 is a crossPSEUBYRIN si de
view of a lighter of the present invention with the slip ring in the ’
r eady posi tion; FIG 4 is a partial cross-sectional rear view of
t he | i ght er sefmt BRePEEEERENG WREEL Cissdnblyt e .S| iThe isldpi Bihge600iseady

posi t-i on; Fl | 0, | f | Q81 Phh 4t he present
I nvention wt hpt.lﬁgegl%ﬁgtrx{"%gﬁl’% %ﬁ%h?%y‘a%yw%é% tal on, 13_(0 14+ FIG_ 6 is a top
pl an view of a val vReferningrne¥ tQcFIG. 3, the slip ring 60 is disposed

concentrically about the striking wheel assembly 14. A space
§ 41 is shown between the slip ring 60 and the striking wheel
assembly 14. The space 41 shown in FIG. 3 is greatly
' exaggerated to demonstrate that a space exists, but the
actual space should be suitable to allow the slip ring 60 to
slip around the striking wheel assembly 14 to frictionally
10 engage the turning wheels 18 when digital pressure is
applied. Since the slip ring 60 entirely surrounds the
striking wheel assembly 14, it may only be removed by the
user by disassembling the iighter 10. The slip ring may .
rotate freely about the striking wheel assembly 14 in either
15 a forward F or backward B direction of rotation. 1In order to
operate the lighter 10 to produce a spark, digital pressure
is applied to the slip ring 60 during rotation of the slip
ring 60 in a forward F direction. When pressure is applied
toward the axis of the striking wheel assembly 21, the slip
20 ring 60 frictionally engages the turning wheels 18 and
rotates the same to create a spark toward the valve. After
the user digitally rotates the slip ring 60 in concert with
the striking wheel assembly 14 to create a spark, the user’s
digit then moves to depress the thumb pad 36 to open the fuel
25 valve 34 in order to produce a flame.

The slip ring interior surface 66 is preferably smooth
and preferably engages only the turning wheels 18 of the
striking wheel assembly 14 during rotation. Examples of
materials which may be used for the slip ring 60 include

30 brass, zinc, or plastic. Other embodiments utilizing other
materials may also be used and the slip ring 60 of the
present invention should not be limited to the above
examples,

It is not necessary that the slip ring 60 engage the

35 rotary sparker 20. Slip ring 60 is preferably the same width
as the striking wheel assembly 14. The elongated channel 70
is preferably about the same width as the rotary sparker 20.




present invention; 15 FIG 7 is a cross-sectional view of a valve

actuator of - the present invention along line 7-7 in FIG 6; Fl G

BA is a perspective view of an enbodi nent of the slip ring of the present
i nventi on; FIG 8B is an expl oded perspective view of a Islgark wheel
20 assenbly acwomdBzigsto one enbodi ment of the invention; HEMYy s

a perspective view of another enbodi ment of the slip ring of the present
i nventi on; FIG 10 is a partial cross-sectional rear view of the
| i ghter of anotimve elbndatedtcbanhék pussdre wiklee renapghyitohaggommedstepthe

ring.in the rea@»ia%?fb&l Rfe f1int 24 Ry lid saispgiddd ah Qh@sayi@ﬁ&waai
rear view of th ht er t he sent aventlo

anot h enbodi nt. o
with the sliSaTig9en2ene ReetespP %%S|?4?ﬂﬁ ed c annﬁﬂ 12 i ¥igde, gpoug
vi ew of anot her tenaedionmotiaté bbth 3the | gl indmifcaihearrdeget 22nasdt kba flint
the slip ringdn,the neutr al position FIG 13 is a partial
Ccross-sectiona VIeM/Of t he bod i nventjon;

g t he Ilw%hter &resent_
FIG 14 is a partial RefeEFiBY & d§19$ew?cﬁ't eYRREANG, SRBERET of
anot her enbodi nestrwairat fetpteeanf of tmyesﬁrmnganmeel assembly 14 after an

- 6- initial forward rotation F is provided by the first end 72 of

the elongated channel 70. Similarly, means for preventing

10 backward rotation of the striking wheel assembly 14 is
provided by a second end 74 of the elongated channel 70. 1In
operation, the slip ring 60 is preferably initially
positioned in the ready position as shown in FIG. 1. ‘When
pressure is applied to the slip ring 60 to engage the turning

15 wheels 18, the striking wheel assembly 14 rotates in the
forward direction F to create a spark toward the valve 34.
Rotation of the slip ring 60 in the forward direction F is
halted when the first end 72 of the elongated channel 70
engages a front surface 90 of the cylindrical carriage 22,

20 which is disposed beneath the rotary sparker 20. When the
slip ring 60 is in this position, it is neutralized. It
cannot be rotated further in the forward direction F to
create a spark. The neutral position of the slip ring 60 is
depicted in FIG. 2. In order to reactivate the striking

25 wheel assembly 14, the slip rihg 60 must be rotated in the
backward direction B. As the slip ring 60 is rotated in the
backward direction B, the second end 74 of elongated channel
70 engages a rear surface 92 of the cylindrical carriage 22,
thereby halting the rotation of the slip ring 60 in the

30 backward direction B. This rotation series brings the slip
ring 60 back to the ready position shown in FIG. 1.

Means for holding the striking wheel assembly 14 in the
neutral position to inhibit reactivation of the lighter 10
once the lighter 10 has been struck is provided in another

35 embodiment of the present invention as is shown in FIG. 9.
In this embodiment, the slip ring 60 further comprises at
least one protrusion 80 and preferably a pair of protrusions

- 11 -
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FIG 15 is a cross-sectional view of another enbodi ment of the body of
the lighter of the present invention. 5 10
WO 97/32163 PCT/US97/03014 °
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- 35

80. Protrusions 80 extend laterally from the sides of the
slip ring and serve to widen the slip ring 60 at their
location of placement. Protrusions 80 afe preferably located
along the length of the elongated channel 70 and, most
preferably, are located near the first end 72 of the
elongated channel 70. Protrusions 80 are preferably
integrally formed with the slip ring 60. '

As discussed above, the body of the lighter includes a
pair of spark wheel supports 15 which extend from the top of
body 12 of lighter 10 to hold striking wheel assembly 14 in
place. Spark wheel supports 15 are shown in FIG. 13 and in
phantom in FIGS. 10 and 11. Spark wheel supports 15 are
preferably formed integrally with body 12 as is shown in FIG.
13. -

Referring to FIGS. 11 and 12, in operation, as slip ring
60 is rotated from the ready position to the neutral position
to create a spark toward valve 34, slip ring protrusions 80
engage the inner walls of spark wheel supports 15 as slip
ring 60 reaches the neutral position. Protrusions 80 are
forced past the front edge of spark wheel supports 15 until
they are firmly engaged by the inner walls of the spark wheel
supports 15. - In order to disengage the protrusions 80, a
greater predetermined force must be applied to the slip ring
60 in a backward direction of rotation B.

Spark wheel supports 15 are preferably composed of a
material which is more resiliently deformable than the
material of the slip ring protrusions 80 so that the material
of the spark wheel supports 15 will be resiliently deformed,
e.g., spread apart, to receive the protrusions 80 when force
is applied during movement of the slip ring 60 from the ready
position to the neutral position.

In another embodiment of the present invention as shown
in FIGS. 14 and 15, the spark wheel supports 15 may include
an inner wall cavity 75 for receiving the slip ring
protrusions 80. In this embodiment, slip ring protrusions 80
must pass by an edge of spark wheel supports 15 until they
engage the cavity 75. A predetermined force must be used to
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: disengage the protrusions from the cavities 75 in the

10

15

20

25

30

35

backward direction B.

The lighter as described above is more difficult to
operate and potentially "child-resistant" because generally
children under five years of age do not have the needed
dexterity to apply digital pressure to rotate the slip ring
60 in concert with the striking wheel assembly 14. 1In
addition, a child under the age of five may not have the
intelligence to determine that the slip ring 60 must be
repositioned at the ready position after an attempt to strike
the lighter 10 has been made.

While various descriptions of the present invention are
described above, it is understood that the various features
of the present invention can be used singly or in any
combination thereof. Namely, a conventional spark wheel
assembly can be nodified to include the prbtrusions of the
present invention. Therefore, this invention is not to be
limited to only the specifically preferred embodiments
depicted herein.




oy usg74[||||||4||||||||||M|J|||||| oot | e Deseription of the Preferred

Enmbodi to the drawi ngs, wherein |like reference
nunbers are used to deS|gnate |i ke parts, FIGS. 1 and 2 show 5 |lighter 10
accordi ng towdengmesent invention as including a slip ri AgTBEWeosed
concentrically about the striking wheel. The slip ring 60 in FIG 1 is

shown in the ready position. The ready position is the position at which
t he We claim: ' '

*

1. A lighter comprising:
a lighter body containing a fuel reservoir with a valve
5 for releasing.fuel therefrom; '
a spark producing element rotatable by a user to produce
a spark directed toward said valve, said element mounted on
the lighter body;
a valve actuator depressible to actuate said valve and
10 release said fuel; and
an annular member slideably mounted around said spark
producing element and being frictionally engageable with saiad
element in response to pressure applied to said annular .
member, wherein application of sufficient digital pressure by
15 a user to said annular member permits the user to rotate the
spark producing element to produce a spark for igniting fuel.

2. The lighter as set forth in claim 1, wherein the annular
member comprises a cylindrical sleeve which extends 360°
20 around the spark producing element to form a closed loop.

3. The lighter as set forth in claim 2, wherein the annular
member has an elongated channel formed around part of the
circumferenbe of the sleeve.

25
4. The lighter as set forth in claim 3, wherein the
elongated channel runs around more than half of the
circumference of the sleeve.

30 5. The lighter as set forth in claim 1, wherein the annular
member has an exterior surface which is serrated.

6. The lighter as set forth in claim 1, wherein the annular
member has an interior surface which is smooth, said interior
35 surface engaging said spark producing element.
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i ghter may be actlvat ark. FIG 2 shows 10 the |ighter 10
of the present inventi I Hm uﬂmlmm)l ng 60 In the neutral position.
When the slip ring 60 is*irfthe " peutral position, it cannot be further

‘rotated to create a flame. More particularly, as shouo.dodekd 3
and 4, |ight eWOBIBI83has body 12 with striking wheel assenbly 14 c?qsgégd
bet ween spark wheel supports 15 (shown partially in phantomin FIG

4) via axle 16. Striking wheel assenblg°14 is located at the top end _of
body 12 and corfpri s@he dighgruAsesst 1BoRFR pR Flalinm oy ReFeiydhe SRRk y
sparker- 20. Th?ﬂd@dilﬂxlgnietl@m&heebemﬁﬂleésand sparker 20 are connected to

one anot her are '1%1%9 s agﬂgﬁgl,aéll‘a on axle 16.° Body 12 defines a
cylindrical carriage §PR a cavity positioned |ongitudinally and
central ly wi t hi n afodpast opp ﬁtxrmma sW’él?%go‘S@éF‘W‘i HreRRiaivade thp thend

i's urged intc frdtrdyoBparkent, aghiai hhnﬁh&rﬁéﬂbqrsm@iﬂ@roﬁ))aﬂﬁ'caﬁmmlgﬁ

Lighter 10 further co s % e |

nount ed on bod ol %%ga%s gb¥ ﬁﬁgéﬁaégédggiﬁ%héf&ﬁeﬂ %vf\:/!q'a Ie%fgét g
shown in Fl GS. chamel7 beotaﬂgvepproaeme‘a@by bige geanre sidthiag the ref@xsnhd for
recei ving the 3Hpatdet€. At the other end of the valve actuator 28 is thunb
pad 36. In its mddle region, valve actuator 28 defines an openi ng 37,
which allows flint 24 to extend froml i ghter bod 12 t hrough val ve

act uat or 28 ® &eaclTheoildgptepapReseboforth in clpim?i Mhexeim dhe amnvdas,
val ve 34 contr giempdie has a9 Qaterebrf serficowmiiswr ¥®igndbth,| Bdid Snterior

ebodt Ment of (g pacd ety R hE"0dBL G el P YL Y OPen val ve,

9. The lighter as set forth in claim 7, wherein:

15 the lighter body includes an upstanding member disposed
beneath the rotary sparker, said upstanding member having
disposed therein a flint; and

the annular member elongated channel defines an opening
through which said flint is received by said spark producing

20 element.

10. The lighter as set forth in claim 9, wherein:
a first end of the elongated channel ehgaqes a front

-side of the upstanding member at a neutral position after

25 forward rotation of the annular member, thereby preventing
further rotation of the annular member in concert with the
spark producing element, said forward direction being the
direction of rotation for creating a spark toward the valve;
and

30 ~ a second end of the elongated channel engages a rear
side of the upstanding member at a ready position after the
annular member is rotated in a backward direction about the
spark producing element in order to prepare the annular
member for rotation to create a spark, said backward

35 direction being opposite to said forward direction, wherein
when the annular member is rotated from the neutral position
to the ready position, the annular member may rotate about

- 15 -
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PCT/ US97/ 03014 enbodi nent, as shovwn i®n FI&* 35 wal ve actuator 28 acts
on valve 34 to maintain it in a closed position. Conpression spring
44 pushes up wosasgissst end of val ve actuator 28, f or ci ng PEREUSE0OMA,
opposite end to act downwardly on valve 5 34 where it extends through sl ot
32. This pressure maintains the valve in a closed position until thunb

pad 36 is suffd Gipatd pmbapmmednhleaw wdthbatsfeivbional Ve Edgdgingthe

upward and ther ?j Qﬁt eﬁ uel. Second conpression spring 38 acts
bet ween t he val actuat or d ve stemto 10 prevent the rel ease of fuel

before the thunb pad 36 is depressed to a sufficiently actuated
position. It isia. Gmﬂi@ﬁdkﬁb&datsh%btotfbethsﬁlhtabhﬁmvﬁbyewﬁﬁféiﬂlﬂﬁélsﬁféi'k

may be . Selse%%\@in%e NS qfs Q\roqmgdyoﬁkhl {:a!l.g SPesgé}:k wl%el supports,
said spark wheel supports being an extension of the lighter
' body and extending longitudinally from the body above the
fuel reservoir.

10 12. The lighter as set forth in claim 10, wherein the spark
wheel supports are formed integrally with the body of the
lighter.

13. The lighter as set forth in claim 11, wherein the

1S annular member further comprises at least one protrusion
extending laterally therefrom, said protrusions engaging the
spark wheel supports of the lighter when the annular member
is moved to the neutral position to inhibit backward rotation
of the annular member.

20 _
14. The lighter as set forth in claim 13, wherein the
annular member protrusions engage an inner wall of the spark
‘wheel supports, said annular member being held in fixed
position when said protrusions engage said spark wheel

25 supports, wherein a predetermined force is needed to
disengage the protrusions from the inner wall of the spark
wheel supports in a backward direction.

15. The lighter of claim 13, wherein the spark wheel

30 supports are composed of a material which is more resilient
than the material of the annular member protrusions so that
the material of the spark wheel supports resiliently deforms
to allow the supports to receive the annular member
protrusions when force is applied during movement of the

35 annular member from the ready position to the neutral
position.

- 16 - ‘
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exanple, a normally closed valve, which is forcejmﬂ I fting of
the second end of the valve actuator due to ﬁm" II iﬁ' I hunb pad

may be utilized. Li ghter 10 al so has shield %0 poumt I 3

body 12 encl osing the spark wheel supports 15 and around va ve 4

shown in FIG WO%¥283d 50 assists in the generation and 20 na’n"ﬁ'f"ﬁ?&f‘?é‘g‘of
the fl ane. The lighter 10 of the current invention further includes

a slipring 60 as shown in FIG 8A Slip ring 60 is nmounted
concentrical ly abbut The kightempiirdalimadSenwhereidnathessparkhaweln Fl GS,

1-5. 25 Ref gappdtd hdvd ahodeif ol lah Ehﬂ€r60a§9n9rb§€§t§% wherein the
cylindrical sleeve mflch ref erabl.y extends 3 L §F%Lﬂarou t he strlklng
c

wheel assenbly 13"%%% MPLY RESFIUSISSTRRBIAT dFf¥AFies Afkehas an
el ongat ed channeroﬁﬁmianﬂﬁiQnenﬂnnularpaﬁmber fhemctheuné%dynb@'tﬁetﬁuntral

sl eeve. Pref er gbpysitivh 306l PniAd < hennak Eglf.zngﬁeﬁaomdfmc? A?ﬁ:?&??
hal f of the C|$cunfer nce .of the sl eeve. exterior surface 68

slipring 60 is P PRAfrugions ﬁnGPGErstgnﬁiglFfes' %ﬁgﬁﬁndﬁﬁ?%ﬂﬁﬁ?d
by the user. ThefQMer;mq aweddl do disepghge thei pgotbusions efmomaldhe

smoot h. 35 Ea it B8 STOWS Batewdlrlad afir@@e§8nl N conjunction with the
turning wheels 18 and the rotary sparker 20. The two turning wheel s 18

are placed on the ends of the rotary sparker 20 to
-0- 10 17. A lighter comprising:

a body having a fuel reservoir and defining a central
cylindrical carriage;

a striking wheel assembly rotatably mounted on the body
at a top end, wherein the striking wheel assembly comprises a

15 rotary sparker'and at least one turning wheel mounted
coaxially with the rotary sparker:;

a flint disposed within the cylindrical carriage and in
frictional contact with the rotary sparker, wherein rotation
of the rotary sparker against the flint creates a spark;

20 a valve for releasing fuel from the fuel reservoir to
outside the body of the lighter, wherein the valve has an
open position and a closed position;

a valve actuator pivotally attached to the body, wherein
the actuator controls movement of the valve between the open

25 position and closed position; and

an annular member forming a cylindrical sleeve having an
elongated slot formed around part of the circumference of the
sleeve, said cylindrical sleeve mounted around said striking
wheel assembly and contacting the turning wheels of said

30 striking wheel assembly, wherein manipulation of said
striking wheel assembly is prevented until a force sufficient
to frictionally couple said annular member to said turning

" wheels is applied.

35 18. The lighter as set forth in clainm 17, wherein the
elongated slot of the annular member receives the cylindrical
carriage and flint, thereby permitting the rotary sparker to

- 17 -
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Y\ﬁeggl ﬂgmuu HI'I M"enbl y 14. The slip ring 60 |SPCT/pIU§2(7=;{:IOg(r)$3nd. t h;orm

asse Referring nowto FIG 3, the slip ring
60 |s di sposed concentrlcally about the striking wheel assenbl
space 5 41 i swawwmtdset ween the slip ring 60 and the striki ng”ﬁﬂi’ﬁ?’"’”“
assenbly 14. The space 41 shown in FIG 3 is greatly exaggerated to
denonstrate that a space exists, but the actual space should be suitable
to allow the slepgagagtisd fhint o praatenc tsparkt dukiing whtetiessefibthe 14

to frictionallyadfl PASARGMEYE i drier SRS HooaeridigLt @he@ieééé'éﬁ‘bi

appl i ed. Since the slip ring 60 entirely surrounds”the strik
wheel assenbly 14, it may only be renoved by the user by dlsassenbllng
the lighter 10.19TheTiséipightey rasy set Iforahe ifr edbyimaheyt whaeeshr theng

wheel assenbly €4 e od Siy.d F or backward B direction of _
rotation. In or%fl é’a d op%rgﬁd}ﬁ;he Ii'ghter 10 to produce a ggark, digital

pressure is appl|%mF¥§F?PﬁPQNWH}qq|ﬁ?g&$eﬁuP|ﬁ§°P SEA8nO5f thReCAFF page
ring 60 in a foawea tnduthaqgiogiticMatterecsakation afpthedannular member

toward the user to prevent further motion of the annular
member toward the user; and

10 a second end which engages a rear side of the carriage
at a ready position after the annular member is rotated away
from the user.

20. The lighter as set forth in claim 19, wherein the

15 annular member further includes a pair of protrusions which
extend laterally from each side of the annular member at the
same cross-—section of the annular member, said protrusions
making said annular member wider at the selected cross-
sectional position.

20
21. The lighter as set forth in claim 20, wherein the
selected cross—sectional position of placement of the
protrusioné is along the elongated slot in proximity to the
first end of said slot.

25 .
22. The lighter as set forth in claim 20, wherein the body
further comprises a pair of spark wheel supports which extenad
longitudinally from the body above the fuel reservoir, said
striking wheel assembly and annular member being mounted on

30 said spark wheel supports.

23. The lighter as set forth in claim 22, wherein the
annular member protrusions engage an inner wall of the spark
wheel supports after the striking wheel assembly has been

35 rotated to create a spark, said annular member protrusioné
being held in a fixed position against the inner walls of the
spark wheel supports, wherein a predetermined force is

- 18 =
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toward the axis of ik el assenbly 21, the slip 20 ring 60
frictionally engadm"mm,tlmlr"“u eels 18 and rotates the sanme to
create a spark toward ¢t he val ve. ter the user digitally rotates the
slip ring 60 in concert with the striking wheel assenbly 14 to create a
spark, the usewo93216di git then noves to depress the thunb pad?GEU$H3HAn
the fuel 25 valve 34 in order to produce a flane. The slip ring

interior surface 66 is preferably snooth and preferably engages only the
turni ng wheel s Hppifiedhéo disenghkgegthkeprotizssibhy fromuthegimmémivalls of

Exanpl es of e dpalrk WheRl gﬁgpastuseﬂ £AEL &0Pestion'bPOrS0ad{Sh %ﬁo
brass, zinc, or plastic. Qher e odknent% utI|IZ%n9 o%@&r mat eri al s “"may
al so be used andTIe W8 FSEFocBOGETERR TheppRRRLRT | PARRY ot SHRRIITPIE be
limted to the #s®idion.exanpl es. It is not necessary that the slip
ring 60 engageg the 35 rotary sparker 20. Slip ring 60 is preferably the '
sane w dth as the stnikin% wheel ,assenbly 14. The el ongated channel 70
is preferably affut thdigRtET\COPRTASIPHEE rotary sparker 20.

- 10 - a lighter body containing a fuel reservoir with a valve
for releasing fuel therefrdm;
a spark producing element mounted on the lighter body
10 and rotatable by a user to produce sparks directed toward the
valve;
an annular member slideably mounted around said spark
producing element and being frictionally engageable with said
element in response to pressure applied to said annular
15 member wherein application of sufficient digital pressure by
a user to said annular member permits the user to fotate the
spark producing element to produce a spark for igniting the
fuel; and
means for limiting rotation of the annular member to
20 less than 360° in one direction.

25. The lighter according to claim 24, wherein said means
for limiting rotation comprises:
an upstanding member extending from the lighter body
25 toward the spark producing element; and
a slot having ends defined by the annular member,
extending partly around the annular member, wherein said
upstanding member is received in said slot to permit rotation
of the annular member with said rotation limited by
30 interference between said slot ends and the upstanding
member.
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el ongat ed channel nust be w de enough to accommbdate the w dth of the
flint 24 which is disposed in the cylindrical carriage 22. Preferably,
el ongated channel 70 is w de enough to accomopdate both the cylindrical

~carriage 22 and¥PHéPH63nt 5 24, Referring to FIGS. 3- PCTAISaTe30140r
preventing further forward rotation F ofl/2fe striking wheel assenbly 14
after an initial forward rotation F is provided by the first end 72 of

. the elongated channel 70. Simlarly, means for preventing 10 backward

- rotation of the striking wheel assenbly 14 is provi ded by a second end
74 of the elongated channel 70. In operation, the slip ring 60 is
preferably initially positioned in the ready position as shown in FIG
1. Wen pressure is applied to the slip ring 60 to engage the turning
15 wheel s 18, the striking wheel assenbly 14 rofgtes in the forward

direction F to create a spark tows g=t al ve 34. Rotation of the slip
ring 60 in the forward direction g/,‘; ed when the first end 72 of

t he el ongated channel 70 engagf i 2y face 90 of the cylindrica
carriage 22, 20 which is dispose g3 ot ary sparker 20. Wen the
slipring 60 is in this position g i zed. |t cannot be
rotated further in the forward d create a spark. The
neutral position of the slip rin

Nt




depicted in FIG 2. In order to reactivate the striking 25 wheel assenbly
14, the slip ring 60 nust be rotated in the backward direction B. As the
slipring 60 is rotated in the backward direction B, the second end 74
of el ongat ed channel 70 engages a rear surface 92 of the cylindrical
carriage 22, WORHPMEHY halting the rotation of the slip ring BETURI¥381430
backward direction B. This rotation serie2/M0ings the slip ring 60 back
to the ready position shown in FIG 1. ' Means for hol ding the
striking wheel assenbly 14 in the neutral position to inhibit
react’ivation of the lighter 10 once the lighter 10 has been struck is
provi ded i n another 35 enbodi nent of the present invention as is shown in
FIG 9. In this enbodiment, the slip ring 60 further conprises at

| east one protrusion 80 and preferably a pair of protrusions

- 11 - WD 97/ 32163 :
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80. Protrusions 80 extend laterally fromthe sides of the slip ring and
serve to widen the slip ring 60 at their | ocation of placenent.
Protrusions 80 are preferably | ocated along the length of the el ongated
channel 70 and, nost 5 preferably, are |located near the first end 72 of the
el ongat ed chanw&97B163Pr ot r usi ons 80 are preferably i nt egr al PGTAUSY 3014
with the slip ring 60. . ~ As discussed/4Bove, the body of the lighter

i ncl udes a pair of spark wheel supports 15 which extend fromthe top of
10 body 12 of lighter 10 to hold striking wheel assenbly 14 in pl ace.

Spar k wheel supports 15 are shown in FIGFy13 and in _ phantomi n;ﬁsj 16
i h

and 11. Spark wheel Sfugports 15 are  pref erabl y4offbd- 14t egral | y_wi
body 12 as is shown inERE 13. 15 eferrjngjtgFl GS. 11 a 12, in
pBsition to the

operation, as slip ring 60 is O TeT €ady
neutral position to create. '—:’ 4, _sigp ring
protrusions 80 engage g"? ¥ ONEE|L supports 15 as slip
ring 60 reaches the neutful position. ale 20 forced past the
front edge of sparkiwheelN supports 15

Brm yw 8Bgaged by
rder?ﬁ di sengage
St b aed to the
?..u‘:,‘},_\\\\{?\“: k 3Gheel

;\\\ ¢//\ N

N\ SN usi ons 80

the protrusions 80,32
slip ring 60 in
supports 15 are preferab
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e.g.; spread apart, to receive the protrusions 80 when force 30 is applied

during novenent of the slip ring 60 fromthe ready position to the
neutral position. ' I n anot her enbodi nent of the present invention as
shown in FIGS. 14 and 15, the spark wheel supports 15 may i nclude an

i nner wall caviwQ97&16dr receiving the slip ring 35 protrusi on®CZWSIBOIhi S
enbodi nent, slip ring protrusions 80 myghgpass by an edge of spark wheel

supports 15 until they engage the cavity 75. A predetermn ned force nust
be used to - 12 - WD 97/ 32163
PCT/ US97/ 03014 . di sengage the protrusions fromthe cavities 75 in the
backward direction B. The lighter as descriaped above is nore
difficult to operate and pof@nyi al g chi lygg.r ¢si nt", because generally
5 children under five years of a not\ ha ? ?f dlé) 14
| 15 ‘ / 15
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dextérity to apply digital pressure to rotate the slip ring
concert with the striking wheel

the age of five may not have the

ring 60 nust be 10 re

the IWYRTH

strike
of the present
vari ous features

15 conbi nati on t hereof.

i nvention are

~ descri bed shove,
of the present
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assenbly 14.

In
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this invention is
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-.14- We claim 1. A |ighter conprising:

a lighter body containing a fuel reservoir with a valve for rel easing fuel
t herefrom

WO 97/32163 PCT/US97/03014
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a spérk produci ng el ement rotatable by a user to produce a spark directed
toward said valve, said elenent is nounted on the |ighter body;

a val ve actuator depressible to actuate said val ve and rel ease said fuel
and an annul ar nenber slideably nounted around said

spark produci nd'YEH and defining a circul ar inner surface, PERUSOTIALY
surf.ace being frictionally engageabl e wi t h7A0i rcul ar outer surface of said
spark produci ng elenent in response to pressure applied to said annul ar
menber, wherein application of sufficient digital pressure by the user to

sai d-annul ar nenber pernmits the user to rotate the7§park produci ng el enent
2. The lighter as

to produce a spark for igniti fuel
set forth in claiml, whereinq%%é\ggiyp medd 8prisd8 a c Phndrical
q% t he®dspar ' Pﬂiﬁg orm a
Th

sl eeve whi ch extends 360 arou ro n enment
Lnigl ai m 2,

cl osed | oop.
wherei n the annul ar nenber has an e | ound part of
the circunference of the sleeve. o~ - > |ighter as set
forth in claim3, wherein the,glon - ungjnore than hal f
of the circunference of the sigeve. i : - ey 74
d
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- 15 - 5. A lighter conprising: - a lighter body containing
a fuel reservoir with a valve 5 for releasing fuel therefrom a
*spark producing el enent rotatable by a user to produce a spark directed
toward said valve, said elenment nounted on the |ighter bOqucrmsgwosoua
val ve act uat owglepemssi ble to actuate said valve and 10 rel ease said fu

and an annul ar nenber slideably 8®nted around said spark

produci ng el ement and being frictionally engageable with said el enent in
response to pressure applied to said annul ar menber, wherein application
of sufficient digital pressure by 15 a user to said annular nenber permts

the user to rotate the spar k produci ng el enent to produce a spark for
igniting fuel. 6. The |ighger &0 set 2l ai m 5, ein the
annul ar menber conprises a cle cal 3 3600 20
around the spark produci ng el ¢feri_t == h =) P 5 The

lighter as set forth in clainb ,
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member -has  an el ongat ed channel forned around part of the ci rcunf erence

of the sleeve. 25 8. The lighter as set forth in claim7, wherein the
el ongat ed channel runs around nore than half of the ci rcunference of the
sl eeve. 30 9. The lighter as set forth in claim5, wherein the annul ar

. menber has an eWOSBHOIsurface which is serrated. 10. The HoTgS9®03038

set forth in claim5, wherein the annul ar gsigmenber has an interior surface
which is snmooth, said interior 35 surface engagi ng said spark producing

el enent . - 16 - 11 The lighter as set
forth-in claim7, wherein the spark producing el enment conprises: a
rotary sparker; and at |1 88 pag turning ngel nmount ed coaxi ally

with the
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5 rotary sparker, said annul ar nmenber being of approximately the sane

wi dth as the spark producing el enent, -said el ongated channel bei ng
approximately the same width as the rotary spar ker . 10 12. The
lighter as set forth in claim21l, wherein the annul ar menber has an
interior surfad®¥i%% is snooth, said interior surface engadiCag'soasoat
| east one turning wheel. 13. - The |i Jov¥e® as set forth in claim1l,
wherein: 15 the lighter body includes an upstandi ng nmenber di sposed
beneath the rotary sparker, said upstandi ng ,yenber havi ng di sposed
therein a flint; and t he annul ar nen ngat ed channel defines
an openi ng t hrough which said flint &5Mxiby sai d spark producing
20 el ement. 14. The lighter as se m 13, wherein:

a first end of the el ongated channel 5 side of the

upst andi ng nmenber at a neutral positi forward rotation of the
annul ar nenber, thereby preventing tatyen of the annul ar

menber in concert with the spark pfoduci mgrefenent, said forward
direction being the direction of r tatiof‘for creating a spark toward
t he val ve; and ;

1]
FIG. 14
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7% 75
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I ted ch I h
upstandl n mmnm”lll yepgglg'?l gn ;f ?gpet hgngagzanﬁl ;(raa:renber ‘F?('O{ g °

rotated i n ‘a Packward EII rectl on about the ‘spark producing el et o

ordeL~0 prepare the annul ar menber for rotation to create a spark, said
backward 35 -direction being opposite to smid forward direction, wherein
when t he, annul ar nenber is rotated fromthe neutral position to the

r eady pﬁSlthl’] t he annul ar nmenber may rotate about

- 17 - B‘ark producing el ement without frictionally engaging the
spar k produci ng el enent. 15. The lighter as set forth in claim 14,

wherein the sparkls prédtgimg:ommgq s nmounted on a pair of spark V\/neel

oty “and ext ond ng’ 1 onB LBHE pENRBREIARPE A GRS MAN ftedlor HiGeldeBE)
therefrom,; |
a spark producing _element rotatable by a user to produce a spark directed

toward said valve, said element is mounted on the lighter body:; _

a valve actuator depressible to actuate said valve and release said fuel; and

an annular member slideably mounted around said spark producing |
element and defining a circular inner surface, said inner surface being frictionally engageable
with a circular outer surface of said spark producing element in response to pressure applied to
said annular member, wherein application of sufficient digital pressure by the user to said
annular member permits the user to rotate the spark producing element to produce a spark for
igniting fuel.

2. The lighter as set forth in claim 1, wherein the annular member comprises
a cylindrical sleeve which extends 360° around the spark producing element&o form a closed
. loop.

3. The lighter as set forth in claim 2, wherein the annular member has an
elongated channel formed around part of the circumference of the sleeve.

4. The lighter as set forth in claim 3, wherein the elongated channel runs
around more than half of the circumference of the sleeve.
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10 16. The Ilghter as set forth in claim 14, wherein the spark wheel

supports “ ally with the body of the | i ghter. 17. The
| i ghter Jmﬂl[mﬂl{n Hmlﬂﬁm aim 15, wherein the 15 annul ar nenber further
conprises "at 9 east "on& ptotrusion extending laterally therefrom said
protrusions, engagi ng t-he  spark wheel supports of the lighter when the
annul ar” menber I's noved to the neurrél position to inhibit backward
rotatioh of the annul ar nenber. 18. The lighter as set forth in
claim 17, mherel t.he annul er protrusions engage an inner wal| of
t he spark 2’[ foHt @ }hsﬁrﬁul ar menber being held in fixed
position mhen smajhmgntennhndyengp@ﬁasbm@ agptw&lwhesergdivuppbht & vallaeei n
a predetern&g :ﬂaﬁp dPef gtsengage t he protrusions fron1the

I nner maIP %?ﬁi sparjllkﬁr:g eqﬁi %ﬁts in a backward direction.

The |ighter of cleaisRaEk m@wq %lp«amk ypkatabbeshppar vsenr *éoCmpdm

of a materi @l MU diS-dBHES IEShdr&Ndaia VABRe| NSalat 81bAkbnel nbhiatagnymar
menber protrusiqns so that the material of the spark wheel supports

reS|I|entIy§&§(%¥ﬁ? er (RPAY 1 ow t he supports to receive the annul ar menmber
protrusi ons when & ofLlré sacipater depregsibleneatactuate shianvallae amdber

fromthe rea%&é%éﬁtgéghtfh {g&éﬁgtra
an annular member slideably mounted around said spark
producing element and being frictionally engageable with said
element in response to pressure applied to said annular
menber, wherein application of sufficient digital pressure by
15 a user to said annular member permits the user to rotate the

spark producing element to produce a spark for igniting fuel.

6. The lighter as set forth in claim 5, wherein the annular
member comprises a cylindrical sleeve which extends 360°
20 around the spark producing element to form a closed loop.

7. ‘Tﬁe lighter as set forth in claim 6 , wherein the annular
member has .an elongated channel formed around part of the
circumference of the sleeve.

25 |
8. The lighter as set forth in claim'7, wherein the
elongated channel runs around moré than half of the
circumference of the sleeve.

30 9. The lighter as set forth in claim 5, wherein the annular
member has an exterior surface which is serrated.

10. The lighter as set forth in claim 5, wherein the annular
member has an interior surface which is smooth, said interior
35 surface engaging said spark producing element. -
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- 18 - 20. The lighter of
C' a |mm|wﬁ'lt“u“e Spark wheel supports have dj sposed on an inner wall
annul ar menber protrusi ons engage said cavities

ation oflthe annul ar nmenber é on1;he ready to the neutral 5
annul a
%éngadgh§aiﬂgﬁgb¥t?ﬁsse g?ﬁ nggrligq 9§;0P§geéglnggn%§8g

hﬁr@amtimgleheménbncomprlseaV|t|es in a backward direction.
er congrf £g9¥ arker: 2afgdy having a fuel reservoir and
centra Hﬂrlca carrlage a striking wheel
tatab|gtnbg@sbdoaﬁ tusnpngywheel mgupggde f@axiAdi¥i Withe the

ef&téf§egyéfkéfnp§a§&8aﬁn&§afOﬁéﬁMespBéHa@ amdagbrbﬁaﬁhteng
el nount ed coaxially with the rotary

fli
tEhe ?ﬁ@ecv+@FHrFEth€aFP?5 ePRAGUFANY e16fer®] saia elondates

channel being approximately the same width as the rotary
sparker.

12 The lighter as set forth in claim 1], wherein the annular

10

nt

member has an interior surface which is smooth, said interior

surface engaging the at least one turning wheel.

13. The lighter as set forth in claim 13, wherein:

the 1ighter body includes an upstanding member disposed
beneath the rotary sparker, said upstanding member having
disposed therein a flint; and

the annular member elongated channel deflnes an openlng
through which said flint is received by said spark producing
element.

14 . The lighter as set forth in claim;3,.wherein:

a first end of the elongated channel engages a front
side of the upstanding member at a neutral position after
forward rotation of the annular member, thereby preventing
further rotation of the annular member in concert with the
spark producing element, said forward direction being the
direction of rotation for creating a spark toward the valve;
and

a second end of the elongated channel engages a rear
side of the upstanding member at a ready position after the
annular member is rotated in a backward direction about the
spark producing element in order to prepare the annular
menber for rotation to create a spark, said backward
direction being opposite to said forward direction, wherein
when the annular member is rotated from the neutral position
to the ready position, the annular member may rotate about
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fri ctionalaumn leumltlﬂm rotary sparker,. wherein rotation of the
rotary sp flint'creates a spark; 20 a valve for

rel easing flel® from"thé flel reservoir to out si de the body of the
| ighter, wherein the valve has an. open position and a cl osed position;
a val ve actuator pivotally attached to thé t he act uat or

body, wherein
control 5 moEdee Pk B %RQtﬂﬁ%%ﬁﬁFt%stﬁ%% PEIGHLPPRLAY aRAIEPERY  the
position; apdhrk producihrdldmentienber forming a cylindrical sleeve
havi ng an el ongated slot formed around part of the circunference of the
sl eeve, said cylindrical sleeve nounted around said striking wheel
assenbl y angscontihe inigghter tas rsely fdcthsinfclain 80, swhekeay theekpark
assenbly, I 1. s [ [ | trikin a | %,
o event ba SuREGRR S ARty 0 R0unEld, on & bk e/ OREEKORREET, Kuberes,
menber to s&add wpAnly wheehaupportypheing an extensigneofi §heel ightent
forth in cl gy kndBHEMM IS 1ondl QRGRAET P! BhoRl thBepBAYURBEYEEFRE

receives the cylindrical, carriage and flint, thereby permtting the
rotary spar &€} geservolr.

10 16. The lighter as set forth in claim 14, wherein.the spark
wheel supports are formed integrally with the body of the
lighter.

17. The lighter as set forth in claim 15, wherein the

15 annular member further comprises at least one protrusion
extending laterally therefrom, said protrusions engaging the
spark wheel supports of the lighter when the annular member
is moved to the neutral position to inhibit backward rotation
of the annular member. ' )

20
18. The lighter as set forth in claim 17, wherein the
annular member, K protrusions engage an inner wall of the spark
wheel supports, said annular member being held in fixed
position when said protrusions engage said spark wheel

25 supports, wherein a predetermined force is. needed to _
disengage the protrusions from the inner wall of the spark
wheel supports in a backward direction.

19. The lighter of claim 17, wherein the spark wheel |

30 supports are composed of a material which is more resilient
than the material of the annular member protrusions so that
the material of the spark wheel supports resiliently deforms
to allow the suppor£s to receive the aﬁnular member
protrusions when force is applied during movement of the

35 annular member from the ready position to the neutral
position.
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engage the flint to create a spark during rotation of the .
annul ar rrt'lﬂ ﬁll“;l“ "ﬁﬂmlw_th the stri‘ki ng wheel assenbly. 23. The
tighter a aim 22, wherein the 5 el ongated sl ot conprises:
a first end i ch engages a front side p§ the carriage at a neutral
position after rotation of the annul ar nenber t he uset &o prevent

furt her - not 28n ofTheel igtuterrof ﬂ%%%%rl?omHFﬁr?hB EQ@rsPaﬁﬁ Ypee
second end wkj zﬁﬂgaﬂﬁﬁeadi@péséddﬁnoénthﬁnéﬁrwaagea cavlayreaﬁeraaalthen

after the a I t h
I|gh[er as:gﬁhéiﬁﬁrﬂ?ﬁﬁ%#Z?%g augﬁﬂ%§e¥ﬂg?ﬁ% iglgnﬁﬁ§§§lﬁ§n%£§erur:hgr
includes a pRitatnfomraef rtise casnubar hmembext Endm| ther aehdyf tontbechewictte Lof
the annul "ﬂg(or?t 40fs anf@iEr ChORBaFCELLAG ALLANENARIYLAT RETRGE, Sai d

protrusio Y anne er W he sél ectel cr 055,
sect i onal poﬁnencﬁal¢mpr0tnm$lQh% engagersasdseavibies.i o prardegermipedein

the — sel e%&lfl:é? "oeeng egée Q88 t@%iééﬁ&a?& 'EhécﬁﬂBﬁi'uQﬁ.ohBefromp{:ﬁbr usi ons
is along the elongated slot in proxim o the
cavities in a backward dlre tion.

10 21, A lighter comprising:

a body having a fuel reservoir and defining a central
cylindrical carriage;

a striking wheel assembly rotatably mounted on the body
at a top end, wherein the striking wheel assembly comprises a

15 rotary sparker and at least one turning wheel mounted
coaxially with the rotary sparker;

a flint disposed within the cylindrical carriage and in
frictional contact with the rotary sparker, wherein rotation
of the rotary sparker against the flint creates a spark;

20 a valve for releaéing fuel from the fuel reservoir to
outside the body of the lighter, wherein the valve has an.
open position and a closed position;

a valve actuator pivotally attached to the body, whereln
the actuator controls movement of the valve between the open

25 position and closed position; and

an annular member forming a cylindrical sleeve having an
elongated slot formed around part of the circumference of the
sleeve, said cylindrical sleeve mounted around said striking
wheel assembly and contacting the turning wheels of said

30 striking wheel assembly, wherein manipulation of said
striking wheel assembly is prevented until a force sufficient
to frictionally couple said annular member to said turning
wheels is applied.

35 22. The lighter as set forth in claim 21, wherein the
elongated slot of the annular member receives the cylindrical
carriage and flint, thereby permitting the rotary sparker to
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first end ﬁ The lighter as set forth in claim24 ,
wherein t Uﬂ Eﬁ conprlses a pair of park wheel supports which
ext end omt he body above the fuel reservoir, said
striking mheel assenbly and annul ar nenbey bei ng nounted on 30 said spark
wheel supports. The lighter as set forth in claim26 , wherein

t he annubmgagaﬁmhe[ﬁlnntmﬂQwﬁr%mgag@ sparknéuriag retathenspdr khe
wheel suppog tréxuéfatre i ﬁStiﬂ ki Sgcabeel i enSens! ¥tP§E19§e€}haélr ats%bﬁms,o

create a spark, Sai q menber protrusions being held in a fixed
posi tion against the inner walls of the spar k wheel supports, wherein a

preﬁetgrp1ngﬂ fO@Hé'%ighter as set f?rth lﬁ claim 22, lrherelﬁothe
applie 0 ‘di_,sen e %h rotrusjons fromthe inner walls of t he spark
wheel supﬁoF9§QQ¥¥%ﬂe Q{Lﬁ?WPF%ﬁ ©Pbdtation away fromthe user to
posi tion the annd afirstrbend iwhidie epgayes a front side of the carriage

at a neutral position after rotation of the annular member
toward the user to prevent further motion of the annular
member toward the user; and

10 a second end which engages a rear side of the carriage
‘at a ready position after the annular member is rotated away
from the user. '

24 . The lighter as set forth in claim 23, wherein the

15 annular member further includes a pair of protrusions which
extend laterally from each side of the annular member at the
same cross-section of the annular member, said protrusions
making said annular member wider at the selected cross-
sectional position.

20
25. The lighter as set forth in claim 24, wherein the
selected cross-sectional position of placement of the
protrusions is along the elongated slot in proximity to the
first end of said slot.

25
26. The lighter as set forth in claim24 , wherein the body
further comprises a pair of:épark wheel supports which extend
longitudinally from the body above the fuel reservoir, said
striking wheel assembly and annular member being mounted on

30 said spark wheel supports.

27. The lighter as set forth in claim26 , wherein the
annular member protrusioné engage an inner wall of the spark
wheel supports after the striking wheel assembly has been

35 rotated to create a spark, said annular member protrusions
being held in a fixed position against the inner walls of the
spark wheel supports, wherein a predetermiﬂed force is
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positionﬁKSE ' onpri si ng: a lighter body containing
a fuel reservog“ hi&!! for releasing fuel therefrom - a
spark produci ng’y on the lighter body 10 and rotatable by a

user to produce sparks directed toward blge- val ve; an annul ar
menber slideably nounted around said sgark ,ﬁrod ci ng glenent and ein%
frictionallya abP A iFeRIAGE dthe PERERES 1ANF LR EREO 1 BPEE s WA 150 B ed

to said annwRé dfarRMWIREeNSEEbOr BHPLICBhecAipEcsiibhi oferbtditdonakhway
pressure by '

a user to sajd annul ar er 1.t S . user e the
spar k producf%ﬁméT%ﬁeﬂ?efO£BrBﬂﬁ%%lgnggggkaFggiggnﬁ?#ggrt%g thgu%%?a nd
means for |ipdséivdonotation of the annular nenber to 20 | ess than 360[err]’
in one dirgction. . 29. The lighter according to claim 28, wherein said
means fol "limting rotation conprises: an upstandi ng nenber
extending fré@@the lighter sowprsingward the spark producing el ement; and

a slot having ends gletipef ByayhEoRBAThEhgNETEAE]L reseXxiOAd GathAL! Walve
around the annul ar_nmehber, wherein said upst andi ng nenber is received in

sai d sl ot tof@erreleasingi fHel tRerefEOWAnul ar menber with said ‘rotation
limted by 30 intgrégagrcprbativery &nesleatomoantedand the dfghiedi body

10 and rotatable by a user to produce sparks directed toward the
valve;
an annular member slideably mounted around said spark
producing element and being frictionally engageable with said
element in response to pressure applied to said annular
15 member wherein application of sufficient digital pressure by
a user to said annular member permits the user to rotate the
spark producing element to produce a spark for igniting the
fuel; and | _
means for limiting rotation of the annular member to
20 less than 360° in one direction.

29.. The lighter according to claim. 28, Wherein said means
for limiting rotation comprises:
an upstanding member extending from the lighter body
25 toward the spark producing element; and
a slot having ends defined by the annular member,

- extending partly around the annular member, wherein said
upstanding member is received in said slot to permit rotation
of the annular member with said rotation limited by

30 interference between said slot ends and the upstanding

member.
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(54) Title: LIGHTER WITH SPARK-WHEEL SLIP RING

(57) Abstract

The lighter (10) of the present invention provides a slip ring (60) which is
concentrically mounted about the striking wheel assembly (50) of a conventional
lighter. To operate the lighter, digital pressure is applied to frictionally couple the
slip ring (60) and the striking wheel assembly (50) together to move in concert
to create a spark. The slip ring (60) has disposed along its circumference an
clongated slot (70). The ends (72, 74) of the slot engage the flint housing (15)
to halt the movement of the ring, and, heace, the motion of the striking wheel
assembly (50). Lastly, the slip ring (60) includes protrusions (80) which hold the
slip ring (60) in a ncutral position until force is applied in a backward direction

to discngage the slip ring (60).
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