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(54) SMOKERS' LIGHTERS · 

(71) We, MANSEi KOGYO K.ABUSHIKI 
KAISHA, a Joint Stock Company organised 
Under the Laws_ of Japan, of 3035 1-Chome 
Kamfaoki-cho, Kawaguchi City, Saitama 

S Prefecture, Japan do _ hereby declare the in­
vention, -for· which we_ pray that a patent may 
be grarited to us, and the mc:thod by whi~h it 
is to be performed, to be part:Icularly described 
in and by the following statement: -

10 This invention relates to smokers' lighters. 
According to the invention a smokers' 

lighter ··comprising· a: casing having an open 
end~ a cap pivotally mounted on the open end 
Qf the casing, a fuel reservoir housed in the 

IS casmg · and a piezoelectric voltage generating 
device ·_disposed parallel to the reservoir and 
partially· within the casing, said _ device incor­
p0ratiilg at least one piezoelectric element, a 
sPring-loaded striker for striking the element 

20 and means to operate the striker, which means, 
in· the normal inoperative condition of the 
lighter, eJttend beyond the open end of the 
casing~ the device being adapted, when oper­
ated to generate a potential difference and 

25 cause a spark to strike across a gap between 
a. paii- of spaced electrodes so as to ignite fuel 
flowing from the reservoir. 

Other features of the lighter are claimed in 
oui Application No. 37205/68 Serial No. 

30 1234412 from which this Application has been 
divided. 

Thus the operating means is protected from 
iruld'vertent use when the cap is closed but is 
easily accessible for manual operation when the 

3S cap fa opened. Also it is posible to withdraw 
the· voltage genera.ting device from the casing 
without disturbing the fuel reservoir. 

An embodiment of the invention will now 
be deScribed as an example with reference to 

40 the accompanying drawings, in whiCh: 
Figure 1 is a vertical section through a 

smoker$' lighter standing upright with a hinged 
cap on top; 

·Figure 2 is an enlarged perspective view 
4S of an ·electrode support incorp<>rated in the 

lighter of Figure 1 : and 

[Price ,2Sp] 

Figure 3 shows· a ·lighter of Figure 1 in its 
operated state. · · 

_ The lighter. shown in Figtires 1 · tO 3 of the 
drawings, comprise ari upright casing 1 the 50 
top end of which is open and a tank or reser-
voir 2 which is fixed Within but is narrower 
than the casing, extends vertically -ui>wards 
from the bottom wall and is in :contact with 
one side wall of _the _casing through a distance "5S 
in excess. of one half- of the casing· depth, and 
is adapted to ·receive "and discharge a: supply of 
pressurized -and liquefied _gaseous -fuel. 

A fuel discharge -valve. 3_, .of known con­
struction extending ·• vertically - through the 60 
reservoir, has a peripheral Port (not shown) 
whereby communication. is• ~tablished between 
the interiors of the valVe: 3 and the reservoir 
2, and is provided with an axially reciprocable 
discharge nozzle · 3a · whicli projects througn 65 
and beyond the· upper _end of the. valve am:t 
is loaded by a sprmg (also not shown) pro'." 
vided internally and urging the nozzle 3a out'." 
wardly of the valve so as. to open the latter 
when the . lighter is operated. 70. 

The· 1ower end of the. valve 3 is fixed in the 
bottom wall of the . casing l which wall also 
constitutes the bottom-wall .of the reserwir 2, 
and its upper end exteiids. through the top wall 
of the reservoir so as to locate the nozzle 3a 15 
above the reservoir. -- A klloWn fuCI-filler valve 
4 fixed in and eJttending' upwardly -from 1he 
bott6m wall of the casing 1 into the interior 
of the re8erV'oir at a . position laterally spaced 
from the valve_ 3, has. a _central passage ex- 80 
tending through the length thereof to enable 
fuel to be fed into the remoir. -

Since the con~ction !llld operation of the 
valves 3 and 4 are known and do not constitute 
part of the - present_ invel1tion, detailed des- 85 
criptions of these valvc:s are omi~d. 

The base Sc of a U-shaped electrode sup­
port_ 5 is fixed on and externally of the top 
Wllll of the reservoir· 2 by a screw 6 which is 
screwed into a tapPed_ hole'(not shown) i11 the 90 
said top wall and a tapped blind axial_ bore 
of a pillar 5' which depends frqm the :µnder-
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·. side of the wall internally of the ~ir; {fc)ni the '· 6ottom wall of the easing ;~ 
The electrode support 5 has, laterally of the pos#ion .short .of the top wall of the cap 8, .· 
pillar 5', a circu1ar hole 7 through which the. between the reservoir and the side wall of the 
upper portion of the valve 3 extenclS and it8' camni· remote"-from the: hinge LTh4$i-llie 

S arms .5a and 5~ (of which the former is wider device is dis~d: parallel to the reservoit.::;:and ·: .;o 
thari the latter) extend ~cally upwards from spaced from ·the hinge by the reservoir: '.the , . ·.,· 
the opposite ends of the base 5c. · voltage generating device comprises ·a piezo- ··· ... ·. 

A shallow cap 8 of the same cross-section electric assembly 17 having ail · iriipaci receiv­
as the casing is hinged, at 10, upon the upper mg ti>p eiid 17a arid a eup shaped .positioning 

10 edge ·of the side wall of the casing adjacent m.einber. 18 ~ving· a depending extension 18a · 75 
the fuel reservoir. The cap 8 is provided with which" is '!l\,"Ceived and fi:lted in _a·· .. ®le 
a bracket 9 which is fixed to the inner surface la . in the . bottom wall of the easing 
of its top wall adjacent its hinged end and 1 so as tO :hold .. the assembly 17 in 
which projects beyond its lower .edge. The position. The piezoelectric as5embly . 17 

15 bracket 9 supports a transverse pin 11 which incltides ~- . aligned pair. of conventional 80 
engages a recess in one of the two closed endS piezoelectric ·elements between the adjacent 
of . a , substantially . horizontal . two-part tele- endS of which a current . conducting t~nal 

· Scripic cylinder 12 located laterally of the 32·. is _int~ed. The tciminal serves as one 
nozzle 3a and containing a coil spring 13. The pole. of the piezoelectric assem.bly 17 and· is 

20 spring l3 urges the two parts of. the cylinder provided with a lead wire 21 · whicl!.is ·.con- 85 
12 in the direction which exten.dS the cylinder nected t() an electrode 2~ fixed in a mo~t _22 
so as to retain the recess in rolling engagement . composed. of. electrical. insulating material '~net, 
with the .piri 11 and limits the spring driven in ·turn,: fixed. ori the internal surface of. the 
.movement of the recessed cylinder part. The amt .Sa. upwardly of ,the ·PockC:t 5¥, A'iesis;_ 

25 ·other closed end 12a of the cylinde;r 12 is tance 31 i~ connected in. the lead ~ 21 90 
tapered outwards and is slidabJy received in .bc.~ tJie pi~oe,Iectric assembly 17 an<i the 
and makes ·rolling i;:ontact with the inn.Cr wall e1¢Ctt0de :i3,_ .The positioning member 18 
of a pocket. Sa' in the inner surface of the arm serves . as : tlie .. ·other. pole of .the assemply J 7 
Sa of the electrode supi>ort 5. . . and is. ~le<;:ttically connected through the easitig 

. .3.0 A horizontal valve control member 14 is 1 to another electrode 24 which . ei:teilds 95 
SU:pported, at one end, on an upwardly extend- throilgli · the 01;her arm Sb of the el#ode 
ing arid vertical :flange of a. substantially L- support S ~ As seen in Figure 1 the. electiodes 
shaped bracket · 16 the other and horizontal- 23 and 24 are arranged. jn aligpment witl(each 
:flange of which is fixed tO theupper surface other and tb.eir adjacent ends are ill a si)a~ed 

:3.5 of the ba8e 5c of the electrode support S by relation so as to form. a: spark gap therebe- 100 
the above-mentioned screw 6. The su]?ported tween. The .electrode 24 is. so carried· .in tI.ie 
end of the control member 14 is provided arm Sb that it.may be moved ·toward or:away 
:with an opening which is of greater area than from the ele<;trode 23 to. enable the width of 
that of the cross section of, and is engaged by, the. spark gap to. be· aciiusied as _desi_l'.e,c! or 

40 the upper part of the upwardly extending n~. The; -piezoelectric element$· are 105 
:flange of the bracket 16. A str~sed leaf spring s11trQUnde<i by a sheath 19 which is com:pQSed 
lS is secured, at one end, to the upper surface of electrkalinsulating material, and of which 
of .the valVe- control member 14 and the other the lower end portion is threaded ex~y 
end of the spring is abutted against the under- and is- screwed jnto the interior of the:p.QSi-

.45 .side ·Of the cylinder 12. The other end to the tioning member 18. The sheath 19 is proyidecl, 110 
supported end of the valve control member 14 between its encis, with a tran8ver8e partition 
has aJ1 opening in which the nozzle 3a is re- 19a having a central hole 19b throt1gh which 
ceived and the nozzle has a circumferential the i~pact receiving top end of t!tC piezo­
s)Joulder on which. the said member seats so electric·. assembly 17 extends, . ~ is. fonned 

50 that the stressed spring lS is adapted to drive upwardly of the partition 19a, with· a l~gi"'. US 
the nozzle inwardly of the discharge "Valve in tudinal aperture 19c. .. . . . .• · · · · ... · 
opposition t0 the force of the nozzle loading The operating m~s Qf the v()ltage_ ~erat .. 
spring within the valve so as to close the latter. ii:lg device ;will now be described. , . · · ·., ... _: · · ·· 
The arangem.ent is such that when the cap 8 is . A cylindrical spring:-loaded ~~;\or 

55 in its closed position as shoWn. in Figure 1, striker io i~ accommodllted in an~is .~cbipted 120 
the coritrol member 14, assisted by _the. spring to reciprocate within and lengthwis~. of the ,··:, 
15, drivei; the nozzle inwardly of and closes sheath 19 upwardly of ,the partition 198:;.ni_e 
tlte "dilicharge valve whereas, when the cap is striker 20; is fixed uPQn the l<>Wer. eiid./9f·•·a 
sWun.g into its open positi<>n as shown in Figure shank which extends through and .1s .-slidable 

fi() · 3, the nozzleis cfisplaCed axially by its loading in a ~tralhole in the base ·Of a cti~shapCd 125 
spring, in. the direction which opens the valve ~~ 26 and of _whic~ shank ·the ~pjiei: ~d 
and alloWS fuel to flow from the reservoir lS fia~d to form the)1ead 20a whereby,.the 
through arid out of the nozzte 3a. · shank is prevented from being withdrawn from 

A vohage generating device provided par- the said central hole; the carrier 26· is. acci>m_; 
65 tially within the -casing, extends upwardly modated an is a slidable fit within an inverted, 130 
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thilnble-like finger piece 25 which sockets on 
.to. and is slidable upon the upper end of the 
sheath 19. The opposite ends of a striker 
actuating, partially compresed coil spring 28 

· 5 surrounding the. striker· shank, respectively, 
·against the upper end of the striker 20 and 
the underside of the. base of the cup-:shaped 
carrier 26 so that the striker 20 is urged away 
from the carrier 26 and the shank head 20a 

10 is- urged toward the intemal $\Ji'face of the 
carrier base. ·The carrier .26 is ·formed with 
an external annular shoulder and the ·opposite 
elids of a second and larger diameter, partially 
compressed, coil return spring 27. which sur-

15 rounds the striker-actuating spring .28. and· the 
·lower . portion of the carrier 26, abut,· respec­
tively, against the said shoulder and -~ of the 
.upper end of the sheath 19 so that the carrier 
26 is urged into abutment with the top wall 

20 -of the thimble,.Iike finger· piece 25. A lateral 
.projection or stop 25a provided on and ex­
ternally :of the' finger piece 2S at"'a position 
adjacent to but upwardly of the lower end 
:thereof, abuts the base Sc of.. the electrode 

25 support below the arm Sa to limit the upwards 
spring driven travel of the finger piece · 2S, 
.nut enables the finger piece 25 to m<>Ve down­
wardly· when depressed manually against the 
force of the springs 27 and 28. 

30 The lower· eiid 29a of a catch· 29 located 
extemally and extending vertically along the 
sheath 19: haVing a. n<>se 29c which extends 
through ·the . aperture 19c to. the .. intetjor of 
the said sheath 19, seats. and -is: adapted to 

.'35 rod: -aW'ay from the sheath 19, upon an ex­
.t.ernal shoulder of the positioning member 18. 
The ·upper end ·29b of the catch is- inclined 
downwardly towards ·the · .. sheath 19 
·and .· ·. is adapted to be engaged by 

40 the lower edge · of the finger . piece .·. 25 
when the latter is depressed manually 
through a predetermined distance so as· to 
swing the· catch 29 away· from the sheath about 
its Iowei: end 29a and thereby remove· the 

45 nose 29c outwardly of the aperture 19c. The 
nose 29c of the catch iS adapted to serve as a 
seat for the striker 20 and, when the finger 
piece 2S is at the limit of :its spring driven 
upwards stroke, is urged inwardly of the 

50 aperture 19c to the interi0r of the sleeve and 
the underside of the striker by a bowed leaf 
spring 30 which is secured· at; or substantially 
at, its mid p<>int 30a to. the side of the catch 
remote frolll the sheath. so. :that the ends. of 

55 the spring 3() abut _the internal surface -Of _the 
adjacent side wall of the ca.sing, the spring 30 
is compressed and stre8sed between the catch 
and the wall, the catch is pressed against the 
exterior of the sheath, and the striker seats 

60 upon the nose and is locked against down­
wards movement within the sheath. 
· To operate ;tJbe lighter, first the cap 8 is 
swung .upwards ~that is to say ~ as 
shown in Figure 1) a.bout tihe hllige 10 by, 

65 for example, .tllre -thumb of the user's hand 

in which the lighter is being held, to· the fully 
open positoo shown in F:igure 3. A'S me cap 
swings upWa.rdly; ·tlhe hm.cket 9 which .is fixed 
lliberel'O, · 'tUl"rl5' about ;the axis of ithe !hinge 10 
a.mt, acting ~ the pin 11, simuiltane- -70 
ously te1escopes ;tJhe two part cylinder 12 
~t the aOtion of the spring 13, and swings 
the said cylinder upwards and anticlockwise 
abrut its :tapered end 12a whi'Clh rocks upon 
the ·inner wa:l!l of the pocket Sa/ after the 75 
cap 8 ms been swung t!hrolllg'h a predeter­
mined angulu distance or portion of its fuLJ. 
mguilar travel, the cylinder 12 and bracket 
9 reaclt, and, ,tiJen: move· beyond, a dead cem:re 
positio wherein they are in alignment, where- 80 
upon 1lhe spri.Dig 13 extends :the cylinder and 
dnives ;the cap rapidly ·to, and then retains 
lit · resiliencly .in~ tthe said: ful!Iy open · posi.tion 
w.hi.dh is deter.mined •by the abutment. of the 
•brad:et against · ilihe underside of a lug 5 d 85 
(see Fig. 2) projecting laterally from •the 
tipper end of .the electrode siJpport a:rm Sb. 
In addition · and as t!!he ~eSIC'Opk: cyJinder 
rock;s a:boot its <ta.pered. end 12a, tihe leaf 
5Pfing 15 fixed ito .the valve· ·.control member 90 
14, "is unstre<red w1t!h the :resu1t itbat tihe 
pressure exerted iby :tlhe 5alid member on: the 
-shoulder of the disaharg!e · nozzle, is relieved 
and the norz2'Jl.e is · d:riven outiwa.rdily of the 
valve 3 by the intemal -spring of · th~ valve 95 
tJhereby ·opening :!!he va:lve and aWl'owing p.res­
SUl'ized fuel 1to ibe d.ischaliged, m gaseous furm, 
from the ·reservoir .1lhroug:h the noZ2lle, and 'l'O 
be jetted aicross .the spark · gap betweei1 the 
electrodes 23, 24. . 

As soon as iposstble after the disclmge of 
fuel! rcommenre;, .the .user of .'llhe. lighter ~ 
presses, aga:in for example by die :trhumb ·of 
the !hand :ltotlding the lilghter, 1lhe finger piece 
25 with. :tlhe cemlt illl:iait, first,. the earner 26 
is depressed a.nd slides down the striker shank, 
secondly ;the. striker a.Ctuating sj>riDg 28 and 
caxrier ;retJUm spring 27 are ·compressed, and 
tJlrlrddy the dower end of · :nhe . finger pieiae · 25 
:impacts and :then rides downwardly of the 
incHned or 'beveN.ed upper end of the ca.tch 
thereby swingIDg .the caa:ah· SJbout its lowel' 
end •.away from .me sheath agafust the action 
Of the bow. spring 30, and wit!hdrawi.nlg the 
nose 29c outwal'diy of ,'1lhe aipe:rture 19c :&om. 
the in=or of 1lhe sheath and · from below 
.1lhe wiker. As the ca.toll is rocked and as 
soon as the oose is clear of :t!he striker, the 
.tatter is driven ra.-pi'Cl1y down :tlhe im:erior of 
itlie Shea.th by t!he compressed spring 28, in.to 
V'fulent :impact wLt!h the impact reoei.vri:ng 
end 17 a of lthe piezoelie'ottlc assembly 17 wtth 
:tlhe l'e!SU!lt ot:hat .the piezoel.ectr.k: elemenit:s of 
the assembly are C01111preSsed, and a high valit­
age CU1Tel1t ipullse is generated and fed an t!he 
elC!Ctrodes 23, 24, thereby creaitmg a sufficient 
potential difference across llihe spark gap to 
eIDble a spa4"k to strike across tihe ga.p and 
ignite .the gasified fuel flowing from tlhe · 
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The !lengtlh of the striker shank is such construction is descri ;bed in our co~ 
thaot:, during die operative stroke of t!he appJication No. 37205/67 Serial No. 1234412 SS 
striker, the head 20a of the shank does not from which this application is divided. 
impact the 'C32"1'ier 26 and reduce the force 

5 exerred by the striker on.the impact-receiving WHAT WE CLAIM IS:-
e:nd of the assembly 17. On ·the other hand, 1. A smokers' lighter comprising a casing 
me said length is such that, as the dlumb- having an open end, a cap pivotaJ:ly mOUll!t:ed 
initiated or other depressive .force is removed on '1!11e open end of the OtSing, a fuel reservoir 60 
fr.om 1lhe finger piece so ;that the carrier housed in 1lhe casing and a piezoelectric volt-

10 and finger piece are returned to their initial age generating device disposed para:llcl t'O the 
·positions (determined by the abutment of reservoir and partially within the casing, said 
the stop 25a against the base Sc of the elec- device incorporating at least one piezoelectric 
ttode support) by the spring 27, the carrier element, a spring-loaded striker for striking 65 
base conta:cts me lhead 20a of the shank me el:ement and means rto operate the striker, 

15 and: returns the striker .to its initial pooitioo, w:hkh means, in the nonnai inoperative con­
whereuipon the catch is swung into con'l:act clition of :the lighter, extend beyond the open 
wiit:h !l!lie sheath by the bow spring 30 and end of ·the casing, the device being adapted, 
the nose of :the catch passes to the underside ·when operated :to genrerate a potential differ- 70 
of 1lhe striker ·thereby re-locking the Iia.tter en:ce and ;ca.use a spark to strike across a 

20 against downwards movement. gap •between a pair of spaced electrodes so 
The gasified fuel: being discharged frOm. as to ignite fuel flowing from t!he reservoir. 

the nozzle continues to burn until the cap 8 is 2. A ai§hter as claimed iin Claim 1 in 
swung back manua:Hy towards its fulily closed which -die voltage generating device is de- 75 
position; du:r.ing l\lhis reverse swinging mo-re- taohably secured U> :the end of the casing 

25 ment of ;the cap, tlhe bracket 9 rocks the remote from the open end. 
telescopic cymdCl" aibant its '1:8.pered end 12a 3 .. A 1ighter as claimed in either Claims 
towards the horizontal position thereby re- 1 or 2 in .whicli movement of the cap oper­
stresSing the spring 15 until die spring over- ates a fuel disclia.rge valve connected to the 80 
com.es the action of :the internal vai-re spring reservoir. 

30 and, acting :throug!h the controi member 14> 4. ·A Hghter as claimed an Claim 3 in whloh 
depresses .the nozzle and re-closes the valve a suppor:t for the electrodes is mounted on 
so :that tlhe ~ge of gasified fuel is ter- the reservoir !in a position whim loca.tes the 
mina.red and tlhe flame is extinguished. Dur- spark gap in 1lhe path of fuel flowing through 85 
mg the reverse swinging movement of the ca.p, and from .the discharge valve. 

35 the bracket 9 and cylinder 12 again reaclt 5. A lighter as claimed in Claim 4 in whidt 
and travel beyond itheir dead centre posrtll'Oll. a member adaipted. to operate the discharge 
:w.hereuipoo the icompressed cylinder sip.ring vll!lve engages a tclescopic cyliinder of w'hicll 
13 drives the cap :to tlle said fuNy closed :one end is pivoted to :the cap whereas the 90 
~on: with a snap action. oposite end ~ages the electrode support so 

40 . It shoold also be noted that the enemion :tha.t l!ilte ope:raung member is adapted to be 
18a is screwed or otherwise deta.cha:bly actuatx:d m ;response ro angular movement of 
secured within the hole la; hence by remov- the cap. 
ing =the screw 6 and 'l!he extmsi.on 18a from 6. A digfue:r as daimed in any of the pre- 95 
tt:he bole la, the electrode support and tlhe ceding claims in which the voltage generat-

45 wlta.ge .generating device may be removed for ing device is spaced from the pivotaf axis of 
dnspection, repair or replaicemen.t. Futthe:r, llhe cap by tlbe reservoir. 
once the electrode suipport has been removed, 
the dischar.ge valve may be disconnected from ARTHUR SADLER & SON, 
·the base of tlhe casing and withdrawn. throu§h Agents f011 dle Applicants, 

·. 50 the top of 'llhe reservoir. Thus :the construe- Ohartered: Patent Agents, 
tion of 1ighter is simple, economical and 49-50 Calthorpe Road, 
eflicie:nt. Edgbaston, 

Another example of a lighter of similar :S~m, B15 lTR. 
~~~~--~~~~~--~~~--
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