DESCRI PTI ON DI SCHARGE TUBE, FERRULE, LI GHTI NG DEVI CE, DI SPLAY DEVI CE
AND TELEVI SI ON RECEI VER TECHNI CAL FI ELD [0001] The present invention
relates to a discharge tube, a ferrule, a |lighting device, a display
device and a television receiver. BACKGROUND ART [ 0002] An exanpl e of
a lighting device capable of functioning as a backlight for a liquid
crystal display device is disclosed in Patent Docunent 1. The
lighting device has a structure if %@R cﬂf end portions of a
plurality of elongated discharge tubes are tixed to respective

connecti ng ARR¥RPALRGADENELI &éhéHﬁEJbﬁh%ﬁ Iﬁb'% fted, Baddiay Kevice

chassis, and power boards’ are SO to t e respective Connecti ng
menbers. An outer |ead prol%ﬁb'@ﬁLﬁﬁfﬁﬂéﬁ“h vegrtion of the

di scharge tube is connected to t ower board via the connecting
menber Patent Docunent 1: JP—A—2004-294592

TECHNICAL FIELD
[0001] The present invention relates to a discharge tube, a
ferrule, a lighting device, a display device and a television

receiver.

BACKGRCOUND ART

[0002] An example of a lighting device capable of functioning
as a backlight for a liquid crystal display device is disclosed
in Patent Document 1. The lighting device has a structure in which
the end portions of a plurality of elongated discharge tubes are
fixed to respective connecting members mounted to a substantially
flat plate-like chassis, and power boards are also fixed to the
respective connecting members. An outer lead projecting from the
end portion of the discharge tube is connected to the power board
via the connecting member.

Patent Document 1: JP-A-2004-224592

DISCLOSURE OF THE INVENTION
[0003] {Problem to be Solved by the Invention)
In the discharge tube, the outer lead penetrztes the end
portion of the glass tube. The connecting member is fitted solely
onto the outer lead, so as not to have contact with the glass tube.

Therefore, stress 1is concentrated on the outer 1lead. The
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DI SCLOSURE OF THE | NVENTI ON [ 0003] (Problemto be Sol ved by the
| nventi on) In the discharge tube, the outer |ead penetrates the
end portion of the glass tube. The connecting nenber is fitted solely
onto the outer lead, so as not to have contact with the glass tube.
Therefore, stress is concentrated on the outer |ead. The
concentration of stress may yield a tiny gap fornmed between the gl ass
t ube and témcgesiriat g sutess lregdyidhidsa widy gapstoempddnaneronthe
slowy leak air fromthe glass tube, which is called a slow | eak.
The preseptasnviarid andvdhargdedtmatipw ofité¢heldad eqgahig will cause a
ci rcunst ances, and an object thereof is to prevent stress
concent r apheror@Enaantowlew lyebeh k B0 on{ Meansl afser t18ee viwhdgchhies called
Probl em As a nmeans for achieving the above object, a discharge
t ube accoa ds gy tleakhe present invention includes a glass tube, an
outer lead arranged to project froman end portion of the glass tube
and be capabl e Thfe peesevingnpemerosupd ymddcomra yiewenb fsaliecEpragdiag
ferrule having a body and a conductive part. The body is nounted to
t he out erctreunatfagesce afdt he glhhgestt ubieereaoid bhas ta cordwait pettessn
to be electrically connected to the power source. The body is to be
bor ne by eorosartinag ideviboeanThet€onichect.i ve part extends fromthe body,
and is connected to the outer |ead.

[0004] (Means for Sclving the Problem)

As a means for achieving the above object, a discharge tube
according to the present invention includes a glass tube, an outer
lead arranged to project from an end portion of the glass tube

. and be capable of receiving power supply from a power source, and
a ferrule having a body and a conductive part. The body is mounted
to the outer circumference of the glass tube, and has a contact
portion to be electrically connected to the power source. The
body i1s to be borne by a bearing device. The conductive part
extends from the body, and is connected to the outer lead.
[0005] According to thepresent invention, the body of the ferrule
can be borne by the bearing device in order to support the discharge
fube, and therefore the cuter lead will not be under load due to
the weight of the discharge tube. Thus, stress concentration on
the cuter lead can be prevented.

[0006] 1In the discharge tube according the present invention
described above, a valley may be formed on the distal end edge
of the conductive part, so that the outer lead can be connected

to the conductive part while being fitted into the valley.

In this case, the conductive part canbe infallibly connected
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[ 0005] According to the present invention, the body of the ferrule
can be borne by the bearing device in order to support the discharge

tube, and therefore the outer lead will not be under |oad due to the
wei ght of the discharge tube. Thus, stress concentration on the outer
| ead can be prevented. [0006] In the discharge tube according the

present invention described above, a valley nmay be fornmed on the

di st al entoddgecotet HeadenokrAiase thardutesol ¢hatist heranget thead faanele
connected to the conductive part while being fitted into the vall ey.
In this caseo thikkevabimiuprovidedon can dietahfeald pblthecoondet eive parthe
outer |ead, because the outer lead is arranged to be fitted into the
val | ey prov?ded dm ttne diischhrgadtobet heceohihuctihe pastent] AB0Ehtion
t he di scharge tube according the present invention described above,

t he condudtseeipad wboar, i hicé uthendudtong part icam docfludeocaislosd botrhéon
body, and a wi de portion continuous with the distal end of the |ong
portion, sentimtousheinhdehedodyonamds sodeanir viidrhcoheioudes wiechdthe
In this case, a large area of the wide portion along its width

di rect i ondtatra bendeduries 1009 paréicontsacthal thetwidequrmridngaal contact
resulting in infallible contact therebetween. On the other hand, the
| ong por tWbih itheumeittes deatlact with the outer lead is fornmed so as to
be small in width and thereby be prone to elastic deflection .
Consequent |y, dontddts pressurelap iaackat oft hbeowids gaddoramlbeg its
reduced. [0008] In the discharge tube according the present invention
descri bedvhabvdiracpion eendre pactreddyole v condeck whth hdhehodyesbeas,
to be located on the sides of a proximal portion of the conductive
part. resuktit $ndadelldbfiergratiagn Oietdtre weEriuct Ovéhparthaxabised,
by interference with forei gn substances can be prevented due to the
pr ot ect ortarltonigePaygt fon nimghune to contact with the outer lead is formed

so as tobe small inwidth and thereby be prone to elasticdeflection.
Consequently, contact pressure applied to the outer lead can be
reduced.

[0008] In the discharge tube according the present invention
described above, a protector part may be provided on the body so
as tobe located on the sides of a proximal portion of the conductive
part.

In this case, deformation of the conductive part caused by

interference with foreign substances can be prevented due to the
protector part being formed.
[0008] 1In the discharge tube according the present invention
described above, an elastic gripping part may be formed on the
body so as to have elastic contact with the outer circumference
of the glass tube.

In this case, the elastic gripping part is provided so as

to have elastic contact with the outer circumference of the glass
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[0009] In the discharge tube according the present invention

descri bed above, an elastic gripping part may be fornmed on the body
so as to have elastic contact with the outer circunference of the

gl ass tube. In this case, the elastic gripping part is provided
so as to have elastic contact with the outer circunference of the

gl ass tube, and thereby the ferrule can be prevented fromrattling
or radi al tuwhrserment thekeby viehe detrinel gl ass Heulpepveueadi fram lratgéing or
di rensional tolerance is set for the outer dianeter of the gl ass

t ube. [00M#8]idln ridveenthirdc harlges itvieb et cacdmr di s st hmulpr, e serdn | v et Lange
descri bed above, the glass tube can have a substantially cylindrical
shape andlirnmnsicdylctnl éoarca icybendidc dheshaper siibstaatiaf lthe glass
concentric with the glass tube, in which the contact portion maybe
forned alwdethe circunferential direction of the body. In this
case, the contact portion is provided along the circunferenti al

di recti onl@flGlhe Toythaddiisahaboa vyt utsan b ¢drerddfngr e heopresthonitveation
rel ay connector can be achieved w thout considering the angle of the
di schar gedaasha beidougbdvas, axhe. §D0Hs] thhet heardi selar ge subetantbatlng
the present invention described above, the glass tube can have a
subst ant i@ lindayilceddrshegle shiapetenddade dodyhgen havelandyldaldr skape
shape substantially concentric with the glass tube, in which the

cont act poristemtiay lbedraorangd jofwisthr the lgllkespruder,usn et iphadiddedntact
continuously along the circunferential direction of the body, and a

| ar ger diandtien paytheodomaedlery theeridimnetrentlial géiredidon hat tlof

t he contact portion rmay be provided on the body. When t he

di schar gébdadibe is put on a workbench or the Iike, the surface of the
contact portion fornmed as a rib-like protrusion may get scratched due
to contact witHAnt hbiaorkbenchhe Hovielesrt, raoddedi Ag Poovhdepr ebamy the
construction, the large dianeter portion, which is forned to have an
out er di arercamfiiezegsial biradidonodf tthe cylindrical body, and therefore

connection to a relay connector can be achieved without
considering the angle of the discharge tube about its axis.
{0011] In the discharge tube according the present invention
described above, the glass tube can have a substantially
cylindrical shape and the body can have a cylindrical shape
substantially concentric with the glass tube, in which the contact
portion may be formed of a rib-like protrusion provided
continuously along the circumferential direction of the body, and
a larger diameter portion having an outer diameter larger than
that of the contact portion may be provided on the body.

When the discharge tube is put on a workbench or the like,
the surface of the contact portion formed as a rib-1like protrusion
may get scratched due to contact with the workbench. However,
according to the present construction, the large diameter portion,

which is formed to have an outer diameter larger than that of the

-4-



contact portion, can prevent the contact portion from being
scratched. [0012] In the discharge tube according the present

i nvention described above, the glass tube can have a substantially
cylindrical shape and the body can have a cylindrical shape
substantially concentric with the glass tube, in which a plurality of
el astic gripping parts capable of contact wth the outer

ci rcunf erescieaadf pdwet igirgs scdnuberawgnibetins ovdbdesconpdheikodyren Bsike
be circunferentially spaced apart. A gap is fornmed between the outer
ci rcunf erercetafed.he gl ass tube and the inner circunference of the
body so as to extend over the substantially entire circunference.

In this cB®®E,2}t hdngape idiechaage shaloe Handrd)ra tiher maleseanduatrentiyn
| ower than that of metal or synthetic resin, is provided between the
out er ci rdesdisiibeniceabdve he thleasglasbe tabd tdwen | haee car cubkenencel bf
the body so as to extend over the substantially entire circunference.
Ther eby, dtwelbindrizadf exhapeommrichetlyd assdy uben t batdeabagy isddicehnshepe
suppressed, and consequently reduction in internal tenperature of the
- gl ass t ubzulzarariyd apd @vertaht rilvewsitipphesdiass tofbd,emetdichre piedati tpn
in the glass tube can prevent cohesion of nercury capable of being
encapsul atedelastie gt agsinqgbes rtEhi camaidl esft reterddtonwofh | tine nestent
performance. [0013] In the discharge tube according the present

i nvent i orcdesoriidredcabofeth¢ hel ag agsideubeyclha pravet ded wnsttart badly yso
cylindrical shape and the body can have a cylindrical shape

subst ant iz Ity owdesuniferant halhe sphasd dpdye,. | A gdp ¢h fomplad beétdyen
of elastic gripping parts capable of contact with the outer

ci r cunf er@nceonfer heigiaes etrebeenayt béhpr oyl aled ambeheatddyheo a@sndmo
be circunferentially spaced apart. A gap is forned between the outer
ci r cunf er@reaindierehgegb Bdshet hbey aswd asheo ientemdcbveuntfler enbetafitihkly
body so as to extend over the substantially entire circunference. The
pluraliterofing gsdricongerppéeg parts may be arranged to have contact
with the outer circunference of the glass tube at a plurality of

posi ti ons spacéd &hdmgceke,axhal gdbredtron efirshackodyving a thérmal
this case, the elastic gripping parts have contact with the gl ass
tube at tdenduciiylityy loWeaxichbhytéphced petiii onssyThkebby, résin body
of the ferrule is secure fromchanging its orientation and
consequertioy ifdednbagwann abRg ecouliarh diltsungesente tdie tgleagd asgbeube and

the inner circumference of the body so as to extend over the
substantially entire circumference. Thereby, heat transfer from
the glass tube to the body side can be suppressed, and consequently
reduction in internal temperature of the glass tube can be
prevented. The suppression of temperature reduction in the glass
tube can prevent cohesicon of mercury capable of being encapsulated
in the glass tube. This enables retention of luminescent
performance.

[0013] 1In the discharge tube according the present invention
described above, the glass tube can have a substantially
cylindrical shape and the body can have a cylindrical shape

substantially concentric with the glass tube, in which a plurality
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[0014] In the discharge tube according the present invention
descri bed above, a cylindrical portion, which is circunferentially
connected to the outer lead so as to surround it, nmay be provided on
t he conductive part. In this case, the conductive part
i ncludes the cylindrical portion capable of circunferentially
surroundi ng the outer |ead, and thereby the conductive part is
prevent edof r eba sl sengagpmind rpar thecapdiele | @hdcotomse quetit | yhet bater
conductive part can be infallibly connected to the outer |ead. [0015]
As a neansifomizckineei ng the aboae tothjecaby hefprowl dediccontdiengotip sde
present invention, which has conductivity and is to be nmounted to a
di schar gead tibebe¢ dtrcunékbudetial iy apscedbepdidvi Ny gap dat Brriehbdetween
projecting froman end portion thereof so as to be capable of
recei vi ngtipowentsupptr dunfrmrangewer £ sdinecegbass heubet eand edadhe inner
i ncludes a body that is to be nounted to an end portion of the outer
ci r cunf erehoeindfereheegd fdhe bbdyasml atsotbeetimmmk obyr at e aubsgadevatey
and has a contact portion to be electrically connected to the power
- source. PRntimy dimcundedensea dbrdpduiruéiparef tdlatstext emdepingnpahies
body and is to be connected to the outer |ead. [0016] According to
t he presemy ibeventaopsd tie haodycohtadie Widlhr ihe carebe ibanmdebgntheof
beari ng device in order to support the discharge tube, and therefore
t he out ertHeegdaas |fubrottbe plnder ikparf doeitbonhepaeieghslaig tthe axial
di scharge tube. Thus, stress concentration on the outer |ead can be
prevent edife@ALivph bf &héebed¥e according to the present invention
descri bed above, a valley may be forned on the distal end edge of the
conduct i ve parfinsthihaasehethvaldleystofc ghepron petritechgpar tcondachewith
connected to the outer periphery of the outer |ead. In this
case, thesortests vatbgarat cdare el umflditlyi Wfy axdaddotedatedt hesouiens.
| ead, because the valley capable of being fitted onto the outer
peri pher y'hsfreblye dlieeboldeadti $her deirdedeonst kecdist dkomndhafigite its
conductive part.

orientation and consequently forming an angle with the axis of

the glass tube,.

[0014] In the discharge tube according the present invention
described above, a cylindrical portion, which is
circumferentially connected to the outer lead so as to surround
it, may be provided on the conductive part.

In this case, the conductive part includes the cylindrical
portion capable of circumferentially surrounding the outer lead,
and thereby the conductive part is prevented from disengaging from
the outer lead. Consequently, the conductive part can be
infallibly connected to the outer lead.

[0015] As a means for achieving the above object, a ferrule
according to the present invention, which has conductivity and
is to be mounted to a discharge tube that includes a glass tube

having an outer lead projecting from an end portion thereof so
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[0018] In a ferrule according to the present invention described
above, the conductive part can include a |long portion continuous wth
the body, and a w de portion continuous with the distal end of the

| ong portion, so that the wi de portion can have contact with the
outer | ead. In this case, a large area of the w de portion
along its wdth direction can be secured to have contact with the
outer |eads tedsulcepaglencEnfatéeibirg comeactsupbby ebetmeepow@r sharce
ot her hand, the long portion immune to contact with the outer lead is
f ormed socmstiien dydegmikebdi ning bede sired biclkder €ébytbes prorfe eusltast ko an
defl ection. Consequently, contact pressure to be applied to the outer
| ead can ¢rd medfded. of[ 0D gJutlar gifennbeéremes midithg ¢basthduhreesedt to

i nvention descri bed above, a protector part nmay be formed on the body
SO0 as to P Poos &y on kdar Widaek wicea apdoXiasale gonteoh pbrthen to be
conductive part. In this case, deformation of the conductive
part causeediriiqaldyf cpemected th tloe goye rsebst enc e§uchhebe nurievext e
due to the protector part being formed. [0020] In a ferrule

accordi ngg cendpet prepemt ithnierkiondddson erbadpweed an tellas coonected
gripping part capable of elastic contact with the outer circunference
of the gl@xssthailvaitiggy libedt or ned on t he body. In this case, the
el astic gripping part can have el astic contact with the outer

ci r cunf er EHElE lof Acherdl g sotiisep regahtt hevebyiarthetiebrdy @ foare Berrule
prevented fromrattling or radial novenent relative to the gl ass
tube, evewrn pedpdraedyy thedesironaldevdlcergnecedes toadurinor tt iee diseharge

di aneter of the glass tube.
tube, and therefore the outer lead will not be under load due to

the weight of the discharge tube. Thus, stress concentration on
the outer lead can be prevented.

[0017] 1In a ferrule according to the present invention described
above, a valley may be formed on the distal end edge of the
conductive part so that the valley of the conductive part can be
connected to the outer periphery of the outer lead.

In this case, the conductive part canbe infallibly connected

to the outer lead, because the valley capable ¢f being fitted onto
the outer periphery of the outer lead is provided on the distal
end of the conductive part.
(0018] In a ferrule according tec the present invention described
above, the conductive part can include a long portion continuous
with the body, and a wide portion continuous with the distal end
of the long portion, sco that the wide portion can have contact
with the outer lead.

In this case, a large area of the wide portion along its

width direction can be secured to have contact with the outer lead,
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[0021] Ina ferrule according to the present invention described
above, the body can have a cylindrical shape capabl e of being
substantially concentric with the glass tube that has a substantially
cylindrical shape, in which the contact portion may be forned al ong
the circunferential direction. In this case, the contact
portion is provided along the circunferential direction of the

cyl i ndri ce¢sbbdiyng and rtffleérlebdrecortmuieth¢ oebdiovemir.el Qy thenmeotohandn
be achi eved wi thout considering the angle of the discharge tube about
its axis.tf@022]g pnatienrivmingctorchmpdtowiht pPreseneri hvedtisoformed
descri bed above, the contact portion can be fornmed of a rib-Iike

pr ot rusi ofe pedvi bedmegohtiinwiglig] ynditorgebhbemramtierénsiat déiflection,
and a large dianmeter portion having an outer dianmeter |arger than
that of tGensenteadtl ypocbhbachuyrdesfor ried benaphéidddye the outevhémad
the di scharge tube is put on a workbench or the like, the surface of
t he cont acan gesr tdeshicledr.ned as a rib-like protrusi on may get scratched
due to contact with the workbench. However, according to the present
construct [@N. 9} hénlafgerdiarmtomrdpogt t@ihevi aterits ihvemeibit dehavébad
outer diameter larger than that of the contact portion, can prevent

t he cont aztoysor & ipae teconr peirgnaschatfoheed ¢r00R8pody =0 detoelocated
according to the present invention described above, the body can have
a cyl i ndréraihestmgescafabl prokimel np<sulsst axdt ithkl yondnceite iparwi.t h
the glass tube that has a substantially cylindrical shape, in which a
plurality of ellasthes grdgspi dgfpanaieapdbibe oforomatice pitth daheseduber
circunference of the glass tube may be formed on the body so as to be
ci r cunf er gt fldnenseaceth divancti gnAs gapt vareheahorerwd evenied dudéoother
circunference of the glass tube and the inner circunference of the
body, in rrsteterobalsi hginvuhtetkdo the gl ass tube, so as to extend
over the substantially entire circunference. In this case, the
gap, i.e.[0WGlspane Ravinge &adeedinb torbadicsant foviertidmdeshaibed
metal or synthetic resin, can be provided between the outer

ci r cunf eraiftee ofant pbagt s Ynigpd ngngart capable of elastic contact with

the outer circumference of the glass tube may be formed on the
body.

In this case, the elastic gripping part can have elastic

contact with the outer circumference of the glass tube, and thereby
the ferrule can be prevented from rattling or radial movement
relative to the glass tube, even if a large dimensioconal tolerance
is set for the cuter diameter of the glass tube.
[0021] 1In a ferrule according to the present invention described
above, the body can have a cylindrical shape capable of being
substantially concentric with the glass tube that has a
substantially cylindrical shape, in which the contact portion may
be formed zlong the circumferential direction.

In this case, the contact portion is provided along the

circumferential direction of the cylindrical body, and therefore
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the inner circunference of the body so as to extend over the
substantially entire circunference. Thereby, heat transfer fromthe
gl ass tube to the body side can be suppressed, and consequently
reduction in internal tenperature of the glass tube can be prevented.
The suppression of tenperature reduction in the glass tube can
prevent cohesion of nercury capable of being encapsulated in the

gl ass t ubeonnidisicenabbesar r etedilyi 0Oocnfiet thd NeGENDe PesdIrdTRIAC ewi L ROZYE]
Ina ferrule according to the present invention described above, the
pl ural i t ycoisigleasinige tgei ppoghg PArtis raysdhe rger angedaboutbel wapadilse of
contact with the outer circunference of the glass tube at a plurality
of positibhEISpated dkonygléecaxidihgdis ebbimresent hevéoton describad
this case, the elastic gripping parts can have contact with the gl ass
tube at tdmypd,uchbidonicfctagdoatign spackes fpasieti ®hsg, rHndl iepebyrt:Beon
body of the ferrule is secure fromchanging its orientation and
consequengtoy ifdedricngtanuangl ¢ adidrty tthe axirsumefeitdre:iglasidreghéon] 0025]
Ina ferrule according to the present invention described above, a

cyl i ndri callapgetdiame teti mdr i iorchpabih e aafolbrimgi sme camflergat itdladnythat
connected to the outer lead so as to surround it, may be formed on

t he conduzt ithe pantact portion trs beagermedecnotdeichaodse. part i ncl udes
the cylindrical portion capable of circunferentially surrounding the
outer | ead, an@hthetmbyditslvbacgrdudte \ies pattorcanwbekpesvierdiredhir bike,
di sengagi ng fromthe outer |ead. Consequently, the conductive part
can be i nfle bubEyceofingns edntact peraiberfdmeed as B0rib{00&6prétrusion

| i ghting device according to the present invention includes a power
sour ce, anadi seltasgeatobedadesrith ngpritadtheipheskatwo rndsnidhon Hesevébed
above, and a chassis provided as a nounting base for the power source
and t he dischatige tabke present construction, the large diameter portion,

which is formed to have an outer diameter larger than that of the
contact portion, can prevent the contact portion from being
scratched.
[0023] 1In a ferrule according to the present invention described
above, the body can have a cylindrical shape capable of being
substantially concentric with the g¢glass tube that has a
substantially cylindrical shape, in which a plurality of elastic
gripping parts capable of contact with the outer circumference
of the glass tube may be formed on the body so as to be
circumferentially spaced apart. A gap can be formed between the
outer circumference of the glass tube and the inner circumference
of the body, in a state of being mounted to the glass tube, so
as to extend over the substantially entire circumference.

In this case, the gap, i.e., airspace having a thermal
conductivity lower than that of metal or synthetic resin, can be

provided between the outer circumference of the glass tube and
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[ 0027] A display device according to the present invention includes
the lighting device described above, and a di splay panel arranged on
the front side of the lighting device. [0026] A television receiver
according to the present invention includes the display device
descri bed above. BRI EF DESCRI PTI ON OF THE DRAW NGS [0029][FIG 1] is
a perspective view of a discharge tube according to an enbodi nent 1;
is a partilad fmon oimwndfericheedicfchaegeotivtber ks @opaktieal pvap vhew
of the discharge tube; is a side view of the discharge tube; is a
partial fswmgtantdwldly entglessitobefetrende peTipeehiydevicew Hfsfer from
ferrule;
the glass tube to the body side can be suppressed, and consequently
reduction in internal temperature of the glass tube can be
prevented. The suppression of temperature reduction in the glass
tube can prevent cohesion of mercury capable of being encapsulated
in the glass tube. This enables retention of luminescent
performance.
[0024] 1In a ferrule according to the present invention described
above, the plurality of elastic gripping parts may be arranged
to be capable of contact with the outer circumference of the glass
tube at a plurality of positions spaced along the axial direction
of the body.

In this case, the elastic gripping parts can have contact

with the glass tube at the plurality of axially-spaced positions,
and thereby the body of the ferrule is secure from changing its
orientation and consequently forming an angle with the axis of
the glass tube.
[C025] 1In a ferrule according to the present invention described
above, a «cylindrical portion, which 1is capable of being
circumferentially connected to the outer lead so as to surround
it, may be formed con the conductive part.

In this case, the conductive part includes the cylindrical
portion capable of circumferentially surrounding the outer lead,
and thereby the conductive part can be prevented from disengaging

from the outer lead. Consegquently, the conductive part can be

infallibly connected to the outer lead.

-10 -



is a front view of the ferrule; is arear viewof the ferrule; is a
bottomview of the ferrule; is a side view of the ferrule; is a
hori zontal sectional view of a display device; is a perspective view
of alighting device; is a rear view of the lighting device; is a
partially-enlarged front view of the lighting
[0026] A lighting device according to the present invention
includes a power source, a discharge tube according to the present
invention described above, and a chassis provided as a mounting
base for the power source and the discharge tube.
[C027] A display device according to the present invention
includes the lighting device described above, and a display panel
arranged on the front side of the lighting device.

[0028] A television receiver according to the present invention

includes the display device described above.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029] [FIG. 1] is a perspective view of a discharge tube
according to an embodiment 1;
[FIG. 2] is a partial front view of the discharge tube;
[FIG. 3] is a partial plan view of the discharge tube;
[FIG. 4] is a side view of the discharge tube;
[FIG. 5] is a partial front view of a glass tube;
[FIG. 6] is a perspective view of a ferrule;
(FIG. 7] is a front view of the ferrule;
[FIG. 8] is a rear wview of the ferrule;
[FIG., 2] is a bottem wview of the ferrule;
[FIG., 10] is a side view of the ferrule;
[FIG. 11] is a horizontal sectional view of a display device:
[FIG. 12] is a perspective view of a lighting device;
[FIG. 13] is a rear view of the lighting device;
[FIG. 14] is a partially-enlarged front view of the lighting

device;
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[FIG 15] is a sectional view of a relay connector; [FIG 16] is a
perspective view of the relay connector; [FIG 17] is a sectional

vi ew of an on-board connector; [FIG 1811 is an expl oded perspective
view of a television receiver; [FIG 191 is a perspective view of a
ferrule according to an enbodinent 2; [FIG 20] is a side view of the
ferrule; [FIG 21] is a front view of the ferrule; [FIG 22] is a
rear viewzfG.t he)f esral sectfdial 23lev Hraapeespeciometicay of the

ferrule attached to a glass tube; [FIG 24] is a front perspective
vi ew of a Rigghtiiengidexi peraseor didFritefy a8F €AROEE T@Pteclinector;
[FIG. 17] is a sectional view of an on-board connector;
[FIG. 18] is an exploded verspective view of a television receiver;
l[FIG. 19] is a perspective view of a ferrule according to an
embodiment 2;
[FIG. 20] is a side view of the ferrule;
[FIG. 21] is a front view of the ferrule;
[FIG. 22] is a rear view of the ferrule:
[FIG. 23] is a perspective view of the ferrule attached to a glass
tube;
[FIG. 24] is a front perspective viewof a lighting device according
to an embodiment 3;
[FIG. 25] is a front view of the lighting device;
(FIG. 26] is a perspective view of relay connectors:;
[FIG. 27] is a partially-enlarged front view showing a connecting
structure between a relay connector and a discharge tube;
[FIG. 28] is a side view 0of a relay connector;
[FIG. 29] is a secticonal view showing that a ferrule on a discharge
tube is capable of engaging with a stopper;
[FIG. 30] is a secticnal view showing a connecting structure
between a relay connector and a power board;
[FIG. 31] is a perspective view of a discharge tube;
[FIG. 32] 1s a rear view of a ferrule;
[FIG. 33) is a plan view of the ferrule;

s a side view of the ferrule;

-

[FIG. 34]

[FIG. 35] is a rear perspective view of the lighting device;
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[FIG 25]
perspecti

is a front view of the lighting device; [FIG 26] is a
ve view of relay connectors; [FIG 27] is a

partially-enlarged front view showi ng a connecting structure between
a relay connector and a discharge tube; [FIG 28] is a side view of
relay connector; [FIG 29] is a sectional view showing that a ferru

on a discharge tube is capable of engaging with a stopper;

is a sectirgl 3éi]ewsshofidgt avieonpeEchi DPght I tdawe deetaveerdans et@yan
connector and a power board; [FIG 31] is a perspective view of a
di schar geerttitlimepkl &; 32] is a rear view of a ferrule; [FIG 33] is
plan view of the ferrule; [FIG 34] is a side view of the ferrule;

[FIG. 37] is a front view of the lighting device, from which
discharge tubes are detached:

[FIG. 38] is a rear view of the lighting device;

[FIG. 39] is a perspective view of a grounding member;

[FIG. 40]) is a perspective view of a grounding terminal;

[FIG. 41] is a sectional view showing that a ferrule on a discharge
tube is capable of engaging with a stopper;

[FIG. 42] is a partially-enlarged front view showing a connecting
structure between a grounding terminal and a discharge tube;
[FIG. 43] is a perspective viewshowing amodificationof a ferrule;
[FIG. 44] is a side view of FIG. 43;

[FIG. 45]) is a perspective view of a grounding terminal; and
[FIG, 46] is a sectional view showing a connection between a

grounding terminal shown in FIG. 45 and a ferrule.

Explanation of Symbols
[0030) 10: Lighting device
11: Display panel

14: Relay connector

15: Discharge tube

16: Power board

40: Glass tube

42: Outer lead

50: PFerrule

51: Body
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[FIG 351 is a rear perspective view of the |ighting device;

-12-

[FIG 36] is a front view of a lighting device according to an
enbodinent 4; [FIG 37] is a front view of the |lighting device, from
whi ch di scharge tubes are detached; [FIG 38] is a rear view of the
lighting device; [FIG 39] is a perspective view of a groundi ng
menber; [FIG _40] is a perspective view of a grounding term nal;
[FIG 41]°%s &eggetfbmegtar dWIdHOR ng that a ferrule on a discharge

tube is capable of engaging with a stopper;
551 Contact é%é%ié% PP

54: Elastic gripping part
55: Protector part

57: Conductive part

58: Long portion

59: Wide pertion

59G: Valley

BEST MODE FOR CARRYING OUT THE INVENTION

[003]1] <Embodiment 1>

An embodiment 1 according to the present invention will be

hereinafter explained with reference to FIGS. 1 to 18.

[0032] [Overview of Display Device D]}

FIG. 18 is an exploded perspective view of a television

receiver TV. A display device D included in the television

recelver TV is a so—called liquid crystal display device including

a display panel 11 and a lighting device 10 as shown in FIG. 11,

which forms a horizontally-elongated rectangular shape as a whole.

The display panel 11 is disposed on the front side of the lighting

device 10, so that the lighting device 10 as a backlight can

illuminate the display panel 11 from the back side. As shown in

FIG. 18, the television receiver TV includes the display device

D, and front and back cabinets Ca and Cb capable of holding the

display device [ therebetween. Further included are a power

source P other than a power board 16 (corresponding to a power

source of the present invention) described below, a tuner T and
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[FIG 42] is a partially-enlarged front view show ng a connecting
structure between a grounding termnal and a discharge tube; [FIG
43] is a perspective view showi-ng a nodification of a ferrule; [FIG
44] is a side view of FIG 43; [FIG 45] is a perspective view of a
grounding termnal; and [FIG 46] is a sectional view showi ng a
connecti on between a grounding termnal shown in FIG 45 and a

ferrul e. £xphanadior1iol 1Syebakfat 00301y EBowki @Y lang stl&é\rﬂée D, and

Di splay panel 14: Relay connector 15: Discharge t ug Power

board 40:tHdra$®reubige 42apQdt&f re@a¢ connectors 14, on—board connectors
18 and the like differ slightly from those in the other figures.

The display panel 11 has a well-known construction, in which
liquid crystal as a material with an optical property that changes
with applied voltage is disposed in the gap between a transparent
TEFT substrate and a transparent CF substrate. TITs (Thin Film
Transistors), as switching elements connected to a source wiring
line and a gate wiring line running at right angles to each other,
and pixel electrodes connected to the TFTs are provided on the
TFT substrate. A color filter, on which color sections of three
primary colors, i.e., Red (R}, Green (G) and Blue {B), are arranged
in a matrix, and a common electrode are provided on the CF
substrate.

[0033] [Overview of Lighting Device 10]

The lighting device 10 includes a lamp unit 12 and power
boards 16. The lamp unit 12 includes a metallic chassis 13, which
generally forms a horizontally-elongated rectangular plate and
functions as a reflector plate. Further included are a plurality
of discharge tubes 15 held in a horizontal position and vertically
arranged on the front side of the chassis 13 so as to be parallel
to one another, and a plurality of relay connectors 14
{corresponding Lo a bearing device of the present invention) which
are vertically arranged along the lateral edges of the chassis
13 so as to correspond to the discharge tubes 15. The power boards

16 are disposed on the back side of the chassis 13 so as to supply

power to the discharge tubes 15 via the relay connectors 14,
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50:
54:

Ferrule 51: Body 53: Large dianeter portion 52: Contact portion
El astic gripping part 55: Protector part 57: Conductive part

[0034] As shown also in FIGS. 14 and 15, a plurality of mounting
holes 13H corresponding to the ends of the discharge tubes 15 are
formed through the chassis 13 so as to extend from the front side
to the back side, and are vertically arranged so as to be level

with the respective discharge tubes 15. The relay connectors 14

s are mounted through the respective mounting holes 13H. Each relay

connector 14 includes a holder 20 made of synthetic resin, and
a metallic relay terminal 30 housed in the holder 20 (See FIG.
16).

[0035] As shown in FIGS., 14 to 16, apair of upper and lower elastic
retaining parts 25 and a pair of right and left engaging surfaces
26 are formed on the outer surface of the holder 20. The holder
20 is inserted into the mounting hole 13H from the front side of
the chassis 13, and is fixed to the chassis 13 due to the engaging
surfaces 26 in abutting contact with the opening edge of the
mounting hole 13H on the front surface of the chassis 13 and due
tec the retaining protrusions of the elastic retaining parts 25
being locked by the opening edge of the mounting hole 13H on the
back surface of the chassis 13. When attached to the chassis 13,
the front end portion of the holder 20 projects to the front side
of the chassis 13, while the back end portion of the holder 20
projects to the back side of the chassis 13. A contalner room
23 is formed in the projecting portion of the holder 20 on the
front side of the chassis 13, by removing the front surface and
one lateral surface thereof. A plate-like wall porticn 27 is
formed on the projecting porticn of the holder 20 on the back side

of the chassis 13. The relay terminal 30 is disposed in the holder
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58: Long portion 59: Wde portion 59G Valley BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON [ 0031] <Enbodi nent 1> An enbodi nent 1
according to the present invention will be hereinafter explained with
reference to FIGS. 1 to 18. [0032] [Overview of Display Device D1

FIG 18 is an expl oded perspective view of a television receiver TV.
A display device Dincluded in the television receiver TVis a
so-called2djquid crystal display device including a display panel 11
and a lighting device 10 as shown in FIG 11, which fornms a

hori zont al | y- elraegatedyr eetangsl ago shapeasad WOl rmiRengi 8Bha@Vng a
panel 11 is disposed on the front side of the lighting device 10, so

that the méguliirg wemiececHt ass arbakd | Ofto Canpibhard Arteed hendisphay
panel 11 fromthe back side. As shown in FIG 18, the tel evision

recei ver duhdiiclgydesicli@esisplipy e ibg podt {60 ABGiRG§K pair of
cabinets Ca and Cb capable of holding the display device D

t her ebet wgeisr BHtt heleid ROlgded A8 BnPPWRE s SO nBA0S P§Y1 ARaNhaving

power board 16 (corresponding to a power source of the present

invention) desstimedibgl ovir@uldwmesrd a@Rdpel4and further includes a
plate-like board connecting portion 33 projecting to the back side.
The tube connecting portion 31 is disposed in the container room
23, while the board connecting portion 33 is arranged along the
wall portion 27.
[0036}1 As shown in FIGS. 11 to 13, each power beoard 16 includes
a circuit beoard 17 having a circuit formed on its back surface
{i.e., the surface on the opposite side of the chassis 13),
electronic components 19 mounted on the back surface of the circuit
board 17, and a plurality of on-board connectors 18 mounted on
the back surface of the circuit board 17.

The on-bcard connectors 18 are vertically arranged along
the lateral side edge of the circuit bcard 17 so as to correspond
to the respective relay connectors 14. As shown in FIG. 17, each
on-board cennector 18 includes a housing 60 made of synthetic resin,
and a metallic output terminal 70 disposed in the housing 60. An
engaging recess 63 with a vertically-elongated rectangular
opening 1s formed on the front surface of the housing 60. The
opening of the engaging recess 63 is aligned with a fitting hole
17H that is formed through the circuit board 17 s0 as to extend

from the front side to the back side.

The output terminal 70, which can be formed by bending a
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a stand S. FIG 11 schematically shows the display device D, and
therefore the shapes of relay connectors 14, on-board connectors 18
and the like differ slightly fromthose in the other figures.

The display panel 11 has a well-known construction, in which |iquid
crystal as a material with an optical property that changes with
applied voltage is disposed in the gap between a transparent TFT

substrat epandh 8 & HARSRALENELLE PUDRIARAIL intETS I HindiRed shageI t|)¥|e

Transi stors), as swtching el enents connected to a source wrin

and a gatgMHihg |i&1%QuHHQ“£“&@étiﬂﬁ@ll@“@—@ﬁab@de@&rﬁhé%f]ég‘?{ﬁ:?%@ 73

pi xel el ectrodes connected to the TFTs are provided on t
substrat caghid OF E1dd€fc @ 1WBEESL COlPle SEGELONS, ree 51y |
col ors, i.ae}.ﬁf Red (R), Cla'rceen (G an% BI‘I(alée ?%),éare Qghﬁlgﬁgﬁ Ji%:lbgPH{y

matri x, a - i d 0 ubhst
(0083] | [ O e T £ LB b T s B A LBh IR cRUDE O Butoyt

I ncl udes @ hiifn Uit k2 tﬁ_@do%%%goﬂﬂé JB. h@ecdn%rératgﬁbtpézt 73 is

includes a netallic chassis ich generally forns

hor i zont atd e teROaledneeet ARG afo At @naiflel URELL PRS, @S 1ef | ector
pl ate. Further included are a plurality of discharge tubes 15 held in

a hori zont@3Nosibi 88n veldd qaljl y arranged on the front side of
the chassis 13 so as to be parallel to one another, and a plurality

of relay connegkokgowd iwf@pqncﬂonlgl,teaehbgpé&mlg%e\eu%% 9k LbEy in

present invention) which are vertically arranged al'ong the lateral
edges of #ihe 1GR@AT3hy ddvSee aby tik %rﬂn%ape@dateofdﬂ%agsh%%awso&ﬁgéént

15. The power board$s 16 are di sposed on the back side of the chassis

13 so as dipesSkhRkY i RONRIed & HRAHLSE S g € e
connectors 14. - 1% - TOOSE] isbshgaiggﬁgggﬁhs%?%%9@Eiﬂgﬁ§ %g¥eaéo

plural ity i ipuNti PG IO @S k3HsEOEISSPANTNA tEA B £NAS RS 4bhghich
di scharge tubes 15 are formed through the chassis 13 so as to extend

from the Hawnta sédectina it herdasks s dgon anth ap o Y&rd | Cahd - 137 T ARG d: 189
as to be level with the respective discharge tubes 15. The rel ay

connect Ong sk APy oF thE st BEbé ePeRE I AR xTRYUAL WO ehesg 134
Each rel ay connector 14 includes a holder 20 made of Synthetic resin,

6112;1 a netaldd cag gl angt erurvrlr Sthdmueed Férhiedobdent28chege o Ghe
. respective end portions 40a of the glass tube 40. Mercury is
encapsulated in the glass tube 40. Each end portion 40a of the
glass tube 40 is melted into a substantially hemispherical shape
by heat, and thereby forms a domed portion 41. The outer lead

42 penetrates the domed portion 41.
[0038] Referring to FIGS. & to 10, each ferrule 50 is a
single-piece component, which can be formed by bending or
hammering a metallic (e.g., copper alloy) plate that is gilded
and formed into a predetermined shape by punching. The ferrule
50 includes a body 51 and a conductive part 57. The body 51
generally forms a cylindrical shape concentric with the glass tube

40. The inner diameter of the body 51 is set to be slightly larger

than the outer diameter of the glass tube 40. A circumferential
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[ 0035] As shown in FIGS. 14 to 16, a pair of upper and | ower elastic
retaining parts 25 and a pair of right and | eft engagi ng surfaces 26
are formed on the outer surface of the holder 20. The holder 20 is
inserted into the nounting hole 13H fromthe front side of the
chassis 13, and is fixed to the chassis 13 due to the engagi ng
surfaces 26 in abutting contact with the opening edge of the nounting

hol e 13H pnyihed rc%@ltta%'ﬁr Fﬁ?@l?}é 506 Chassled oA S’Qgep'“@r{)c‘?m&@%ent&eé

retaining protrusions of stic retaining parts 25 bel ng I'oc

by the opgmiAg-£99¢nefbddies PUBtiNg, Baggs%%%a% tthaeppe%léff%g%&ﬁt%

the chassis 13. Wien attached tfo the ¢ sis 13, the“front en

portion d f
R Hett R R R R L S St Lot

si de of tﬂ?aﬁé‘%&ﬁic%n%%1c%§9ﬁt BhESod PN 237hs éc%tfﬁj,da (%Jbrttrl%n 52 has

projecting portion of the holder 20 on the front si the chassis
13, by remwggtéﬁ%afmmseﬁ%&ﬁ@@léﬂdcp@@sI@éc%%'n SUbf agg ¢t l@ﬁéeg{lteﬁ

plate-like wall portion 27 is formed on the projecting portion o

hol der 20sxrddie oBagke %cﬁiﬁa%ft f)B?t?&?s‘;ﬁ' Ealjxsha\;@Q15@| @é’nﬁ§éfnw'1%lh 8l

i s disposed in the holder -16- he relay term nal

whi ch can.bgy chrml%cmsrb@@dl rmcqr%&n%gbﬁt@gﬁt 15ty d Slar%'énﬁgafng{:gra

predet erm ned shape by punching, includes a tube connecting portion

31 havi NP 5@f1§Fﬁ2ﬁﬁne@ngn|9¥@'bu%te§%ifmﬂﬁﬂ%@e%@19§rél§§ %grfr‘rgﬁie
of plates having a substantially circular arc shape, d furt

i ncl udes @ocfiyha:,tle Lbkes hoait168NHEELLAY RO b991§§orpr50ﬂl%tﬂ1$ahee£b§r

back side e tube connecting portion 31 Is disposed i'n

cont ai nercd opRe 2305 Wh 18 thigy b@@%@ ERENESE | [ PRSLH 0F 33,1 RF T élHQﬁQ
along the wall portion 27. 36] As shown in FIGS. 11 to 13, eac

power boatdhdbinel wdes @létlﬂdzw ts1boafil 17 avingné: & gQ}HtILOBOBQPﬂaQn

its back surface (i.e., the surface on the opposite si

chassis 13)sucdlanthani¢ SoMRAnRNSr18,raBsNi&d i0h thﬁl@%ﬁiﬁe%uaiaﬁ@t@f
the circuit board 17, and a plurality of on- board connectors

mount ed ofe the hack susfece: Bbrthen BT eHidetPORR ldrger than tmeouter
on-board connectors 18 are vertically arranged along the lateral side

edge of tdienEteGUblt PRATENA RO pRTLEONCYS I eTRANELHOad G Jr@SRACEL VENG
relay connectors 14. As shown in FIG 17, each on-board connector 18

i ncl udes ndQlsigeg d8AmEREE $rSHH et Iagof 88 FMngdd G & pRirakki @Htﬂ‘ﬂé
term nal 70 disposed in the housing 60. An engaging recess 6

vertical lantelrargatad keas sl pdsteRaMantdssi @& ned e theyf lsmnt so as
surface of the housing 60. The opening of the engaging recess 63 is

al i gned wid fbea shiattbting1b8f e e Hhstihat diseler BRdot hfRaldhbdhesici reui t

board 17 so as to extend fromthe front side to the back side. The

out put tergu3awl FOastdd oy iGinke phetgedsbyrbensid® dn the body 51 by
making substantially U-shaped cuts in tangible portions thereof.
Eachelasticgripping part 54 is generally formed as a cantilevered
portion extending posteriorly (specifically, in an oblique
direction slightly leaning radially inwardly), which is capable
of elastic and radial deflection with a supported point on its
proximal end (or anterior end). A curved portion 54a is formed
on the distal end portion (cr posterior end portion) of the elastic

gripping part 54, so as to curve in an oblique direction leaning

radially outwardly. The outer surface of the curve (or inwardly
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-17- netallic material that is formed into a predeterm ned shape by
punchi ng, includes a substantially U shaped connecting part 73
capabl e of elastic deflection. The connecting part 73 is partly

| ocated in the engaging recess 63. The end portion of the output
termnal 70 on the opposite side of the connecting part 73 is
connected to the circuit formed on the circuit board 17 [0037]

[ D schar gg;Jube Qtr{]}]fa]ce) of 4% %ﬁ?%d']_gof{% s %aﬁ at d'fj ggggr

tube 15 used In i ght1 ng device rmed 0

f1 uorescent » t b A 1NGhH1Ges o8 SFeNgle al&l)é]sgl YAt &@ Str T%Fggt 9! gﬁﬁc

tube 40 having a C|rcular Cross section ongat ed out er Te€ads

whi ch haver foiid @ UbEc6T 058 spet isanzand nr o gt SR T A e

respective ends of the gl ass tube 40 an oax! al

t ube 40, @fﬁpcdr&ﬁéﬂ%?{tl'aﬁchyggét{ k\% 1rﬁé$ Curr?frﬁget thl’p n%%%%%t H[{%

end portions 40a of the glass t 'S encaps

gl ass tubg,Ag EacRigAd P to'foehél% fo Uﬂgfjg#@;[%fpﬁgg‘l 245 BBl ke

into a substantially hem spherical ape ereby forns a

domed . | 4 tas the d
[0038] Ref br £ g ¢ o BreereEle At é&%ﬁ%?‘i&a s sohE SR S e

Cormonentmé/&h{é}fé{'réfeafﬁﬁ th?/esl%g 'l%rgf%@}%fg@f 812, /B ELfceq

(e.g., copper alloy) |nto a

predet er mnedeshapec @éf@@eﬁbbﬁ%rd@&giﬁear Eyle s%gtknciléjgéa’ts 8 Iﬁaogﬁ{a§ﬂ r

and a conductive part 57. The genera orms a cylindrica

shape congent khe Witdd: ab%%$§ft%gﬂgan t ' pper Tﬂga&?}x?erd 88;&9%

body 51 is set to be slightly larger "t outer diameter

gl ass tubgy AQr theChI LT CEEDLH Blg pdBs 54 and the large diameter portion
23 are positioned in the axial direction of the body 51 to be
substantially aligned with each other (i.e., both are positioned
on the posterior end portion of the body 51). Therefore, the large
diameter portion 53 is not circumferentially continuocusly
provided, but breaks are provided so as to correspond to the elastic
gripping parts 54.
[0040] On the body 51, a pair of protector parts 55 are formed
as cantilevered portions protruding anteriorly from the anterior
end edge thereof. The pair of protector parts 55 are arranged
circumferentially spaced apart, and extend linearly from the body
51 so as to be flush therewith., Further, on the body 51, three
front stoppers 56 are formed as cantilevered portions protruding
anteriorly from the anterior end edge thereof. The proximal end
side (or posterior end side) of each of the three front stoppers
56 is flush with the body 51, while the distal end side (or anterior
end side) thereof extends in an oblique direction leaning inwardly

from a direction parallel to the axis of the body 51. The three
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rib-l1ike contact portion 52 is formed on outer circunferential
surface of the body 51 , so as to bulge outward at a position
slightly posterior to the anterior end edge thereof and forma
circul ar shape concentric with the body 51. The contact portion 52
has a substantially semi circular cross section, so that the outer
surface of the contact portion 52 can have |line contact with the
relay con I i dal rib-]i | a i i on
53 15 formedon ThReBEr Y SRt ted aPEay Rustt o TTh e B g
as to bul a Lt i |y regr to the posterior
end edge ?ﬁ%f§§$@§%§'%8§npg§%i?§ %#es éﬁépggkgeﬁgfic wi th the body
51. The | di t A t] . 1.Cl
cross secty on ! Thasrsrtis et 37 TREOHRR 394 EnkiPERd Bl ELon
set to be I : t [ L _th 0 ct i 2
The cont st parritonras SERPY hErvh BT e slr et "Hnf TR o 0t Bed e
respectiv t rk.Qr i i.0k-end..si f
body 51, Be s ey B o e P s e v % nBoah B
- [0039] HI i G4gt | ppi r 54 Qr . b ‘
subst ant i%ﬁﬂy%& g hgg{é 9% %sltoi%lglI ?%ﬁ%?%‘F gég%?f‘ ?gﬁégﬁﬁg?%g} é%ﬁa%{ﬂggﬁgg
el astic | PRI a S ner j r .
R B
slightl i ' ' j.ch. i,s | f '
r ad?a! )ée% ectji%%% &sxifytcﬁd ?{es EQ‘S%? tgéé%leggy\{rﬁrcéc‘:lné 'Tsatlsglgd?)gg ? rJng’Ie génrﬁgségft?&g
anterior §§¥thi%hcgégﬁgt§0{ﬂléﬂl qf%éEQQnﬁgf§Pmég%%(gﬁﬂégru%ngg

n) o el'a par 4,

portion (or posterior end portio the stic grippl ng
¢ . r A . C o '
The out er i acer SPRRdn AT A&t bERASANREAN R, b B LERE Bhdgus
h . . . >
the curvehPenlin, sea Ga0 AR son 10 Qe ChLEUTTf Al ple aRELage

of the glass tube astic gripping p are ftorne
even int erahs, 4l eng t I 5eUnt g5 |,al,fdickect L on. il gn jne
t hat connects the cgrve %%%?iohg %ﬂ%hgffghégtﬁéggIgﬁggfﬁgggr?%%$¢%€

parts 54 ifrpwsobaiqu%cch%]&&%%m&&m& &HwaPalp%ma%a-th@gegkéﬁ%fffgxﬂ

the imaginary circ en the elastic gripplng parts 54 are no

forced intogl88hiyGidefl eahi an ﬂaquh%g&aﬁef é}?@%rg&ij-fc?ethr%?e%ﬁ%’s@@s

smal l er than the duter dianeter o ass tu e curve

portions 84a.0k the ebasdi &ILkRR 58 tb%d‘éﬁ.sﬁngrglﬁ'eﬂ{)cgglyi@g?”ﬁ) .

portion 53 are€ positioned in the axial direction o

subst antialdey 8kl @ed oMot BofaLHh A8k §é1): o pBOEHT AL & S %89?9 Y

the posterior end portion of the body 51) . Therefore, the |arge

di amet er fpf te@RtR3oF ScMOL cRigh ?H%f&ﬁr@d 2l kY ORGFNUQYR] Y oREON Bethn
but breaks are provided so as to correspond to the elastic gripping

parts 54.5g [R049haie tde NadY ielde fo i 9 iR PLECALLi Nakli$eoPidh &F
formed as cantilevered portions protruding anteriorly fromthe

anterior ©nd,d961t Ne1 £0f i c HREcPRAL1Oh RN QLBGLRK iB rffrfté%e%ﬁ:@ng with

arranged circunferentially spaced apart, and exten inearly fromthe

body 51 sGaSdd} e dilAsht ibher@wat NntEYEERBI ngORi ERE+ROAY oRds tidM B8
front stoppers 56 are formed as cantil evered portions protruding

ant er i or | fdc@ohhes ANt 0o d edgeohhesof . ahhe Drapdiral censh siLe
(or posterior end side) of each of the three front stoppers 56 is

flush w tfeddianakodn Bdoundidie t1BagOLEER] o0 Bh SR FOss At tk@k . eNthe

side) thereof extends in an oblique direction |eaning inwardly froma

di recti onyrarablreénd @dhRe W i®nob s tthe Hegy s2lcoddsddiBe g ZHthe area
between the protector parts 55 is set to be posterior to the
anterior end edge portion corresponding to the other area.

Thereby, the proximal portion of the long poxrtion 58 can be secured

to be large in length. The proximal portion of the long portion
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front stoppers 56 are positioned across the center of axis of the
body 51 fromthe pair of protector parts 55. [0041) The conductive
part 57 is formed as a cantil evered portion extending anteriorly from
the anterior end edge of the body 51 and from between the pair of
protector parts 55. The conductive part 57 includes a |ong portion 58
continuous with the anterior end of the body 51, and a wi de portion
59 that fygther; i i Qrl 3 t.he.an i r distal
ond) of 1P To6ersanFrESnEEt Ly M bOPN OF HCLEBMILFRS piefuethot &L
def or nmabl nst I [ he il .part.j f_t l.gn
portion 5%31&2 co%#?tﬁ%gggrarg%r% US:SEH V\ﬂi‘%%r}%rﬁggyggg,g g%% %)e?ttggidgnds)
paral | el i t d . (i, rtia f .the.lo
portion §%Pg§?§ﬁ%§t?ﬁgéﬁ ggf?%d%agﬁfé£pgég&§é§%iﬁg1%%ﬁg¥:I§%Eo&8rgge
the cente axi f,.the b 3 o] t_an i i,.nar i .
e o s e T sl RO RS SRR Sy fEemniony

extending t rom passes nter of axi's o

it i Ckn . i d I ti : i tt b
O 1S, uih N T - pLod e |00 B0K! LB OB,! So o2t 1o be
the long pagddonypg 5)&;@@@%@ 68 18 A5 G ARIOLIRED 00, W) b AL AL

direction of the mation 1n a direction

it ti Wit bt ol dinecti . . . :
| ongt tudi va s &4t Fa B CingteaBe’ 587 IiiatesheL SR LA bbESF h
def ti ' ' f; i_S.3 1D
cof of et 1 L ALY S5} 998, BRLLL OB LLBEL 188 L7 ikt dlPcencer
bet ween the Y ¢t Qﬁepﬁ&ig. §f’ ' s[‘h%etviﬁg §r PO esrdr%renre%aﬁlﬂﬁ ADEGE 1 9r
end edge portion corresponding to the ofher area. er eby, the
i mal i .Qf j 8 b '

prOX el RSl (o Ul O AL L0808 R DEs R Bt L el B4

. ot . i : _ .
br of ot or' pat 04" P OTRE R R ¢ ING SANRIATPE OPHIPE AR L e lra
prot ect ore RAId $ 35 5Bk 8+ PGSh 4 pNeM %dbsnaghféw ¥ %egﬁ 5361 €L 88 f

(i.e., the distal-portion-connected curved portion the proxima

i X 8 T X - X
Pont | nuocs B Peitseh oidene dIREEL JhEMIE PORREER: OF drft cdge)
Ther ef or i d i f i i i j

oot e (T OO 08k1R0 o £XhaREPal Iy SABLLIELEY EBChER Ko chat

portion 59 ggnenal b¥a59£ﬂ§¥ﬁ%§ QY LAk kY 1 FeG g@gul teyﬁgggﬁummi&&

can be forned by wideni ng ong portion 58 era

Symmet ri ca¢ hyieSPa 118} sbfe:d alsr ab 1RI888 s a5&r S § hed gaY MR+ nandh, Q4L

which a valley 59Gi's formed as a V-shaped cutout on the distal end
edge (Or AnifRRQr o ENhLEAeE r NI LAD. TR ¥LLEPREsH B1bAISK @hbYwide

symmetrically formed so that its wdth gradually increases

ant eri or wayd:; ohneo Mo AR M-EhBuet 1 {882l 4 BY sSSPt E8r88L iR PE1astic
considerably larger than the outer dianeter of the outer |lead 42. The

si ze and POSIAda@Roff of NG WhAe Rt 5O 9.2 W0 the tRIRAULE iiePaldab?
is not forced into elastic defornmation or is in a free state, are set

so that tfie; ophetihead o_‘b%rjl%FB@thiadﬂ Yhoverkarnad oM $d ohhep¥h €t ion

portion 59 on a projection plane obtained when viewed al ong the axi al

directi o 1Gfnd BBtROEYG Sherf§ishOMh I gFtte b0all 0944L | M tAChABN 0 Hf
Ferrule 50 to d ass tube 40]
51, as shown in FIG. 10.
[0044] [Attachment of Ferrule 50 fto Glass tube 40]
Next, an assembling process for attaching a ferrule 50 to
a glass tube 40 will be explained.

During the assembling process, while a ferrule 50 and a glass

tube 40 are held by respective holding devices (not shown), the
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Next, an assenbling process for attaching a ferrule 50 to a gl ass

tube 40 will be expl ai ned. During the assenbling process, while
a ferrule 50 and a gl ass tube 40 are held by respective hol ding
devi ces (not shown), the - 22 - ferrule 50 and the gl ass tube 40

are noved relatively and coaxially so as to approach each other.
Thereby, the body 51 is fitted onto the glass tube 40. Wen the body

51 begi nsrengANEBBNInd tHE gCHEYahHR0E§ bPRPAR FOI RN QN Lhe dhgtiah)
ends of the three elastic gripping parts 54 have el asti'c contact mn¥

the out ersgiaksCusiappebeendfadihecgbass MHebepd?. tﬁ@%o@?rwgspﬁﬂt@?ﬁo§é§
slide on the outer circunferential surface of the glass tube 40, as

the assenthé AYaBEOARSS 4Pl 0GRRISthe [1;%@%551 Weghntk e ddgRm@htt hlﬁqé)h'h?{red
| ead 42 has passed through the body 5 the tip of the outer |ead

has cont asértidrs 5«11@fWIrﬁl@dmrﬁﬂé)al%apénag%fcﬁMHﬁféé/elaéﬂcéhp ing
Thereafter, as the assenbling process proceeds, the outer 8

pushes t heaMiglgapesdd @1 aB9i AN H-RIWRE th Whiel Sutdie &Qeqﬂ%ka@c@%rft tRd
el astically defornms due to deflection of the |long portion 58. During

this tinegldihe vise porti Oﬂhe59c1h§véHDVﬁQtP<£néj' sphacadgeadial { e Oy yes d
as well as anteriorward. Therefore e outer lead 42 transfers to a

state of contattdgitibs oUWt eicPdeyd RREr 14 e 18Nt 85 i1 e 83deREYENg
(or distal end edge) of the w de portion 59, when the assenbl i ng

process igrddddhroadeanced. At the tine, the outer periphery of the
outer lead 42 has contact with the sl oped edge of the valley 59G

provi ded proddie mpéeriny tepdoedge: Qutkhelvhde Panki 985S t@%@gﬁetﬁ@e
valley 59G is thus formed on the anterior end edge of the wide

portion S5hdyTharetpeerigven thfe bieepUi®da 142adad2cb5t &6t NG the wide
eccentrically with respect to the glass tube 40 due to radi al

di spl acergyrtion |59 dofechrd dbpaionaldeyy port hg7axi siefrchitecdl asy tuhe

40, the wide portion 59 noves in its width direction and relatlvely

to the oWengaghgddrduess op st e the oudr-lead 42 pushes the wide
portion 59 anteriorward while the conductive part 57 elastically
deforms due to deflection of the long pcrtion 58. During this
time, the wide portion 59 is moved or displaced radially outward
as well as anteriorward. Therefore, the outer lead 42 transfers
to a state of contacting its outer periphery with the anterior
end edge {or distal end edge) of the wide portion 59, when the
assembling process is further advanced. At the time, the outer
periphery of the outer lead 42 has contact with the sloped edge
of the valley 59G provided on the anterior end edge of the wide
portion 59, because the valley 59G is thus formed on the antérior
end edge of the wide portion 59. Therefore, even if the outer
lead 42 is arranged eccentrically with respect to the glass tube
40 due to radial displacement or is directed diagonally to the

axis of the glass tube 40, the wide portion 59 moves in its width

direction and relatively to the outer lead 42 due to guidance by
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the sl oped edge of the valley 59G resulting in the outer |ead 42
necessarily fitted onto the far end of the valley 59G and thereby
hel d deep therein. [0046] When both of the hol ding devices have
reached predeterm ned final positions after further progress in the
assenbling process, the ferrule 50 and the glass tube 40 are axially
positioned in proper positions. Thereafter, the wide portion 59 is

el ectricalhy £oplcteavel ¥:f Exed; 410 dihe qeut %éshggﬁrééérpvth\@'o%e@ 1804

consequently the ferrule 50 is integrated wt ass tube 40.

Then, thesasserblipp: Pk ] [ I, S
compl et oo T o0AT] Wher TheFareaT s o Lo’ LR v RSV kR OpY

40, the bdyy Redrs t¢Rax%iglly held on the glass tube 40 due to the
el astic holding function of the three elastic gripping parts 54. A

gap (airspeesy) i s RREHN eghbet ween dhe qutgEng| r&Mcze;seg%%ng ggs%ed

gl ass tube 40 and the inner circunference of "the bo

extend ov and il t:re Ci T .
SFeddie Sibriantialll Yot il sC1 4 W eflﬁ}ﬁ%ﬁé‘f%g{:%&%‘ﬂ%g]lnrhthe

stoppers 56 are not in contact wth the gl ass e

di schar ge, 4488, 14%g g IS ASSERDERd i & SE)iM%@g%%%%ﬁuﬁ@rh@&f@5§i;f}y

At the tinme of fixation, the discharge tube in a horizonta

posi tion p&s MR oNaldbdhepbs ppiodace rabrLher £hasgiesy 13 fpﬁ}?égﬂew

end portions and the ferrules 50 of the glass tube 40 are into

the cont aj Nel o OPIE P3y %n&@@tf\%ﬁyfﬁ?ﬁ’é‘cﬁ‘%ﬁtﬂ{éo&éefEQQ%%QGDJ 4804ing,

side. At the tinme, the pairs of elastic nipping parts are pushe

to open vid ceakbyubner § @nl asthedepl £etiiy LRI h A o1
el astically pinch?ﬁg th% bodi es 51 of %%é'gggféﬁgg §6®'%%%§%5ﬁgn% 3?

the di scheg gerhuRe 4% iasss'em%ﬂih? }Qﬁgéjeé)él tteliﬁtihﬂggsCW%EE”SJ’.QQE&%%QS

31 at its end portions, and is thus fixed to the chassis 13 via t

relay tergigialis 3@ apdplibeefol ders 20 provided as the relay term na
30 nounting bases. Wen attached to the chassis 13, the weight of the

di schargejdosg 1lphes tRcecyed1soiehy HyrddeL£RassisS glds¥iduddaor etay
connectors 14. That is, the outer |leads 42 will not "be under | oad due

to the waight 50fid Readiacharge 4 bherdd.giRwst beke d0h8uRaid Bk &l astic
ni ppi ng parts 32 can have contact with the contact portion 52 while

el asti caliordAindchbAgtitn JhaiRb¥nrbbes piielc I8adpdRgi Saft£a4.i Cal fp

conductively connected to the relay termnal 30 via the ferrule 50.
{airspace) is secured between the outer circumference of the glass
tube 40 and the inner circumference of the body 51, so as to extend
over the substantially entire circumference. The front stoppers
56 are not in contact with the glass tube 40.
[0048] The discharge tube 15, thus assembled, is fixed to relay
connectors 14. At the time of fixation, the discharge tube 15
held in a horizontal position is moved toward the front face of
the chassis 13, anél the end portions and the ferrules 50 of the
glass tube 40 are fitted into the container rooms 23 of the relay
connectors 14 from the front side. At the time, the pairs of
elastic nipping parts 32 are pushed to cpen vertically due fo

elastic deflection, resuiting in elastically pinching the bodies

51 of the ferrules 50. Consequently, the discharge tube 15 is
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[ 0049] Mbreover, the power boards 16 are fixed to the back side of
the chassis 13. At the time of fixation, the power board 16 is noved
toward the chassis 13 while the circuit board 17 is kept parallel to
the chassis 13, so that the wall portion 27 of each relay connector
14 and the board connecting portion 33 arranged al ong the wal |
portion 27 penetrate the circuit board 17 through the fitting hole

L7H and a5gd BReELECk il QohRRCERGAUJIE 1pcess B0 10k LhS dIe] ang

connector 18. The nounting directlon e on-board connectors

the rel ay; ¢onNECtQh& 140l Shdi L8atd 6 q@p%ift Eni or%%eyr aclta%%%%Cébbsﬁd

nmounting direction of the discharge tube 15 to t el ay “connect or's

14. That {$e HNEPRUPS id1GdighRCLis AR §g§aPaHé¥ﬂfﬂalt@OE@%#hﬁ?h@egasgp?n

t he on-board connectors 18 have reached a proper stat ei'n

fitted ong he kel 145t i 0
he chaser e 18 TO0eE) Whon Ths . boar T Canedat o T8 i S Eres st

the relay;s 25 rec80B8EP 1A byt G CRAREELI 1) gﬁ%{ tnd ﬁag Esnﬂgapgﬁg d

connector 18 can have elastic contact wth th at e- boar

connect i ngy Porrhiens 33 e tha drehayaconnest o1 Jék pEher; %%351 1BQ§U§1;_J%V

termnal 70 of the on-board connector 18 Is electrically con ely

connect ed: {0 LRELE @) AYnL %fi@c'ﬂ@xggéocﬂ;e {he rﬁr%lﬁecr‘or\g‘?ec 9f r Mk o THUS; ¢
e upe

t he power board 16 is connect to the di scharge f 5 via relay

connect or§; Jfhn SPa t 982 RAWMER 2 §& PBhERE: raawtﬂlp@e gt&ét SRR+ DEn SRl | £4

to the discharge tube 15. [0051] [Operational Effects of the Present

Enbodi mendlastically pinching it. Thereby, the outer lead 42 is

electrically conductively connected to the relay terminal 30 via
the ferrule 50.
[0049] Moreover, the power boards 16 are fixed to the back side
of the chassis 13. At the time of fixation, the power board 16
is moved toward the chassis 13 while the circuit board 17 is kept
parallel tc the chassis 13, so that the wall portion 27 of each
relay connector 14 and the board connecting portion 33 arranged
along the wall portion 27 penetrate the circuit board 17 through
the fitting hole 17H and are inserted into the engaging recess
63 of the on-board connector 18, The mounting direction of the
on-board connectors 18 to the relay connectors 14 is directly
opposite to the above-described mounting direction of the
discharge tube 15 to the relay connectors 14. That is, the
mounting directions are parallel to each other. When the on-board
connectors 18 have reached a proper state of being fitted onto
the relay connectors 14, the power board 16 is screwed to the
chassis 13.

[0050] When the on-board connector 18 is fitted onto the relay
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As descri bed above, a discharge tube 15 of the present enbodinent is
nmounted to (or is borne by) relay connectors 14 via the bodies 51 of
ferrules 50 attached to the end portions of the glass tube 40.
Therefore, the outer leads 42 will not be under |oad due to the

wei ght of the discharge tube 15. Further, the conductive part 57
solely has elastic contact with the outer |ead 42. Thus, stress

Che - conducts oar a7 he ot Bk eng 3-8 078 SN T Sarppaple LB RRY &6
| ead 42, becansgade @Ials%xct%gﬁéaagcaq gggﬁgtg}%@ gp@%edm@'dbo%@% sggg?.gégg@e

conductive part 57 so that t t he conductive

can be comnecitgdst gt Pé‘fa‘;f Fﬁﬁé&&w Y4 0f 16 . E%he'stgli’%jpu‘l@terminal

[ 0052] The conductive part 5 udes a [ong portion ont I nuous

with the fpdyr Sdhe a&si-@oa@oﬂeco%{etattege%% -%ntélrélemcggwskggggéégf@ély

end of the long portion 58. Thus, e portion SO as

to have confactow th tb@%ﬁ%&gﬁﬁﬁ@% 1?3% 8%[‘&1& pef §f}éoﬁnleé‘£8§ 13 e

the wi de portion 59 along | direction can bé sSecured

to have cam geleWddaddhes qgf %ﬁgﬁ%aggﬁegpﬂgggeﬁ%y1tu&>gel§%gafélsa§

t her ebet ween can be ensure |'ong portion

i mmune t Q- GRRIACEsW 4 Nsb B Wl #he ?%Je?rﬂg%quijﬁ 250t Q'ﬁtpﬁ?{/@éé

in width and thereby be prone to elastic deflection. Conseque

contact pressy ¢i3PRLigd @4 hes outer lead 42 can be reduced,
resulting in reduction of stress on the outer |ead 42. The

pr ot rudi nghd¥19t e¢h 08 r P I 158 52 etg%ﬁfﬁn@w&%n@%}ﬁbéaiﬁgn@ to be

positioned on the respective sides of e proximal portion of the

conductive parhs54esTReLERY antbE, PX O&igakaxp&ét%ﬁsh of5 the {}p0g, POrddon

58 of the conductive part 57 can be protected frominterference wt

forei gn subsianess. i@%u%eae@&%@hy? AehAENE %1% LN GANGUCT B 5

part 57 caused by interference wt orel gn substances can be

prevent ethhe bodies 51 of ferrules 50 attached to the end portions of the
glass tube 40. Therefore, the outer leads 42 will not be under
load due to the weight of the discharge tube 15. Further, the
conductive part 57 solely has elastic contact with the outer lead
42. Thus, stress concentration on the outer lead 42 can be
prevented.

Moreover, the conductive part 57 can infallibly have contact
with the outer lead 42, because a valley 59G is formed on the distal
end edge of the conductive part 57 so that the valley 59G of the
conductive part 57 can be connected to the outer periphery of the
outer lead 42.

(0052] The conductive part 57 includes z long portion 58
continuous with the body 51, and a wide portion 59 continuous with
the distal end of the long portion 58. Thus, the wide portion
59 is formed sc¢ as to have coﬁtact with the outer lead 42, and

thereby a large area of the wide portion 59 along its width
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[ 0053] The elastic gripping parts 54 are forned on the body 51 so as
to have elastic contact with the outer circunference of the glass
tube 40. Thereby, the ferrule 50 can be prevented fromrattling or
radi al novenent relative to the glass tube 40, even if a |arge

di rensional tolerance is set for the outer dianmeter of glass tubes

40. Focusing on the glass tube 40 having a substantially
cylindric t he bod formed in_a, cylindrical pe
substantlg# %Qggﬁbéﬁ‘rP% %m%%% 41 ?%%%CPﬂbchO * ghfhguE%hﬁé%F{42

portion 580%§e%ﬁ al%ngc%g% gbrﬁﬁggég 'ﬂ€€% dlrgat;fg%&s erglY the

connectlon connec or can Achi8v
d I t h 1 b 1 b t
cons dr 00500 52138 SR8 R 5. 0L 0005, LOpRd
ded h tial, d Th f
Bhen +he %?a?%kfa%‘égs% uron?es‘ig% < Cb&ﬁé’%@ Rt Hnof% SFehg B4 Rgone
surface o{

K
Gel  corat ERet MG 1 GRCOEREP LTSRN %ﬁ%%éi?iﬁl%?

dlscharge ngled_t qget her, the contact portl 2
al so get s%:?g} che%e(fug ?‘g g%n‘f%%%m YRS ou‘tai'i\]l’liﬁ1 T Utk $°8RE % &P e
surface of the b91 51 a tacEg%%O{bahother di scharge tube 15.

However, |n " THe presenPuenbo t he Iarge di anet er portlon 53,
which is forne% n outer di,anet er er_th n Egthe

§8P;?§Le8°”'°”h§2p;8§ﬁ2? iﬁ"zi"“‘*““fﬁsif‘?fz S dsatn bt
cach o uft A P LRt Bl oo b BERB St
portion 52 aE RfJ: Fﬁg+v%F?5harge #ﬁbgeﬁgwaﬁt?ﬁ??ﬁ%%%gPﬁglon
{ubes 15 éf%hh;fgﬂe@zosodrﬂ' g e sl o f ol on. [1om.cachy oLt o
arge di agpter poLtion. o3 %ﬂftﬁbogg?gigﬁ sggt%{ﬁ%%eont &%ﬂggﬁg%@pd

posteri or” end por 1 'ONS 0 space

axial di rgcil o, Jiom eagh 8@9&&1@@ epeby. 5ﬁcg§;g§b§;ﬁ| LEF o9 g0

can be preve rominterrerence con

The pl ur a |n formed on the body 51 so
atid pf Shasth 58 B

as to be ¢T7%¢ erentla%Fy space an abut on

ai T Space hAGHH. &BrerHl L aRetr 05 T b ShacoPRES B tansrﬂ

syntheti ¢ sd %%' 9:)) Ha%resgfggf?l Q:%‘h‘ﬁ%%@ usfﬁl %HE ou err %3! Smf ence of the
glass tube 40. Thereby, the ferrule 50 can be prevented from
rattling or radial movement relative to the glass tube 40, even
if a large dimensional tolerance is set for the outer diameter
of glass tubes 40.

Focusing on the glass tube 40 having a substantially
cylindrical shape, the body 51 is formed in a cylindrical shape
substantially concentric with the glass tube 40, and the centact
portion 52 is formed along the circumferential direction. Thereby,
connection to the relay connector 14 can be achieved without
considering the angle of the discharge tube 15 about its axis.

[0054] The contact portion 52 is formed as a rib-1like protrusion
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of the glass tube 40 and the inner circunference of the body 51, so
as to extend over the substantially entire circunference.
Consequently, heat transfer fromthe glass tube 40 to the body 51

si de can be suppressed, and thereby reduction in internal tenperature
of the glass tube 40 can be prevented. The suppression of tenperature
reduction in the glass tube 40 can prevent cohesion of nercury
encapsul apeevided heogtassotsle 4Qonfhi shenabkesnfetemtiah dfirection.

| um nescent performance. [0056J <Enbodi ment 2> Next, an

enbodi nenTherefonche wessthe dhyemign tublel 1beiexphfiorec wotrlibench or
reference to FIGS. 19 to 23. In the present enbodi nent 2, the

const ruct tlomd ke, dlhastuxtapd ppithg quartas thuky t 5485 2ifbtred fasoaanrihos ek of
t he above enbodi ment 1. The other constructions are simlar to the
above enbpthymmion mIfeget graatidhedsdue tonmsntacti vhsh drhe deoskheatied
by the sane synbols, and expl anations for the constructions,

oper at i onéhemea plfeel Sty lodr doschargotivbeedl 5 are bunthed hgetdsent the
enbodi ment 2, six elastic gripping parts 54A, 54B are fornmed on a
body 51 byompawdthpngti¢nrst melashtdc ggti ppiatghedr dge 34Acontact wiliheghof
the six elastic gripping parts are fornmed as cantil evered portions
ext endi ngepost eironngensniipl aréabed frehe Yodarkd areaanedngednather
even angular intervals (i.e., at intervals of 120) along the

ci rcunf erémdheradi telee ildn. Bewoner eliastlicpgesppt rybpdimsnbABhd large
the other three of the six elastic gripping parts are forned as

canti | evetiedugi@rt ipons Lert 8ddiwiyl @ntier iforhgdoto rieaer sel puteomii reeter
first elastic gripping parts 54A, and are arranged at even angul ar

i nt erval slgigex than thaterfvahs coRgactgfort200)5%l oag préeent the contact
circunferential direction. The first elastic gripping parts 54A and

t he secompbliasy iS¢ driopphbainpastsatsA@dare alternately arranged al ong
the circunferential direction, so that circunferentially adjacent
first and secofdréhastichemigpmlvgyadatysob4di srith iy tabess paeceda @O £

apart.
which has a large diameter portion 53 describe above, are bundled

together, the large diameter portion 53 may hit the contact pertion
52 attached on another discharge tube 15 if the discharge tubes
15 are displaced along the axial direction from each other.
However, in the present embodiment, the contact portion 52 and
the large diameter portion 53 are formed respectively on the
anterior and posterior end portiens of the body 51, so as to be
spaced along the axial direction from each other. Thereby, a large
diameter portion 53 can be prevented from interference with a
contact portion 52.

[0055] The plurality of elastic gripping parts 54, formed on the
body 51 so as to be circumferentially spaced apart, can abut on
the outer circumference of the glass tube 40. Thereby, agap (i.e.,
an airspace having a thermal conductivity lower than that of metal

or synthetic resin) is secured between the cuter circumference
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[ 0057] The first elastic grippingparts 54Aandt he second el astic

gripping parts 54B are positioned in the axial direction (or in the
| ongitudinal direction) so as to be substantially aligned with each
other. That is, the proxinmal end portions (or anterior end portions)
of the first elastic gripping parts 54A and the distal end portions
(or anterior end portions) of the second elastic gripping parts 54B

are axial by pesidined,50 45 &ty e SHiN AR LBlhyeALIARRS vh 5%8@?

other, while t |sta end portions (or posterior end portions

the first gl astic QhiRRLNG RAN e S UpaRdnthe) by XL IR, S0 RAIAL A% o

(or posterior end portions) of the secon iCc gripping part

I d I
ot her | The R R e O T e P Bnr g b L2 "B,

54B can haye s%@SEhﬁ %@”%%Ebr%&@dt henQULEL-Giy %H\Fcrtﬁ t‘hﬁe enzbr{%rnal

glass tube, simlarly to't astlc gri ppi ng parts o ment

1. Due to¢Lhgephastd Sf%%t€% % Q%%nﬁ%zﬁ&e%gﬁté Ir{%ﬁSlo

arranged concentri cal ass 40 so t at ‘a C ca

ai rspace gxtengl é}%t&k}@?%!ﬁdﬂ' i '%'hfeocﬁ ¥ PVEL 4tOh@ar?§§:'e(rgnt cohesion

circunference Is forne t ween t e body 51 and the o

circunfer se%%&t:ﬁ%g' @ﬁ%ﬂ@ﬁf&e@gnofm%h%lageeﬁ]peu .. el %@H'sc enables

gripping parts 5 i's positioned in't crrcunferential direction So

as to Corli:@%QHE‘goﬁQ)frl%rﬁ%%@%%h‘t"?e?ﬂé%mﬁce 30- [0058] According

to the present enbodi nen errul e 50 can be stably held on the

gl ass tubegdfe; dugnb@qtNe, i X>el astic gripping parts 54A, 54B which
are arranged a{ even angu?ar intervals along the circunferential

direction so a a lLa 4 h | c
gri ppi ng partss%%l}% %4HB éﬁ‘%v@?c?%tta?ts Otvsjt q)re':#atstsq ug‘htﬂ%ﬁ #%41Cpe

t t t
respec lvek%uéinéélewpag ?éfﬁf i dy&g BE&Or PoSLLi 9As S acedea k,uragehlee

axial direction. The the ferrulé 5 is se

from changingqihsniord ertth%t BAsaRd-conS %@rétﬂagt&erawgp% angli %?\h

the axis of the glass tube 40. The stable orientation he ferru

50 on thesghags rkbbe r48nPr8eR! S v ikt Liohyd nex%@:ﬁrhé%morﬁss'rﬂf behee
applied by the conductive part 57 to the outer |ead 42. [0059

<Enbodi mepbnSPructions NeXlsindn £708diNERLo3e UnBRE R@SeNt dHaMeRLELEN
will be explained wwth reference to FIGS. 24 to 35. In the present

enbodi mentnd, sdhe LARIHUetbAl 9Fcaqdd ghid G Q?Vtﬁé 44 diffirns, f%&aa‘
t hat of the above enbodi nent 1. The other consfructions are simlar

to the abexglgx@@fuﬂ@nkoé tHeer 859¢ €rudth® 3 Mo SO TIHE | 9B dtfects
desi gnated by the same synbols, and explanatlons for the

construct L RBSs0 PR AlHQRS caNd effects thereof are omtted. [0060]
[ Overview of Lighting Device 110] The lighting device 110

i ncludes a | anprphé AR ra! a dgi 110,253 ! 5%
25 and 35. The lanp 5%%%6112 |ncIS§§§ a nétalaicqgﬁgggﬁgiﬁﬁ $£¥%

general | yshgrite #ohRehZoNtAbbYyes DRIALBHCA LS ANGYl-aK @i@é@lca@qlppmg
functions as a reflector plate. Further included are a plurality of

di schar gepkbe$44l5 hel, doh e otz 90k @l aROSEIGraprand peartd £84 I rmed
arranged -31-
as cantilevered portions extending posteriorly as in the
embodiment 1, and are arranged at even angular intervals {(i.e.,
at intervals of 120°) along the circumferential direction. Second
elasticgrippingparts 54B, i.e., theother three of thesixelastic
gripping parts are formed as cantilevered portions extending

anteriorly or reversely from the first elastic gripping parts 54A,

and are arranged at even angular intervals {(i.e., at intervals
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on the front side of the chassis 113 so as to be parallel to one
another, and a plurality of relay connectors 114 which are vertically
arranged along the |ateral edges of the chassis 113 so as to
correspond to the discharge tubes 115. The power boards 116 are

di sposed on the back side of the chassis 113 so as to supply power to
t he di scharge tubes 115 via the relay connectors 114. As shown

in FIGS. 20 3nd,30;, %greif@hympé ;ﬁagu délés%nre%ﬁ lggugﬂng

hol es 113H correspo ng to the en arge
f d th 3 f d
the back 21 8- Sha"are Vot O ol T %fcr%%g%&?%% rﬁ%@éfﬁé%ﬁ‘ﬁ‘% et

respectlvguEEfﬂgEﬁl aEfﬁﬁﬁééé@bn%Qﬁg“%%ﬁ%Eﬁ%Fggg%?5§Eé%§t§é§hnecpﬁgg

t hr ough the respective nounti ng

1141 ﬁ%&%@ﬁth%%gg @eh@ $9rseaghyr ekay SOQT§§£9£ é}ﬁP%l?g

i ncl udes a hol der 120 synthetlc resin, and are

131 that ér@?QQ@gahﬁ the E ﬂ§§ X 120 | ? of netal (e.g.

stalnless steel). udes a box-like portlon

121 that Tgdm arheaaklldee SNans A% @ el & sBd LUl L eLides, @

wal | portlon 122 that projects bac surface o

box- 1 1ke gorad iy bates sun R 5001810600 PG, 9 TOIRA IR Lhe

box-1i ke porti ave an openi ng ex romt

front sidg,d QOB??t%@fI’%J@hl? g8iddy Sorad Egbleagﬁ T 1(1§lg'r5f[@)%9dmlth

opposite side o | at era edge portion of assi

front openidig Rakti onrpft &Qe epeee)'r%ql%lt&%d CLALAET (5PAML230kSend

provi ded as a receiving -
portions) of the first elastic gripping parts 54A and the distal

end portions {or anterior end portions) of the second elastic
gripping parts 54B are axially positioned so as to be substantially
aligned with each other, while the distal end portions (or
posterior end portions} of the first elastic gripping parts 54A
and the proximal end portions (or posterior end portions) of the
second elastic gripping parts 54B are axially poeitioned S0 as
to be substantially aligned with each other. The distal end
portions of the sixelasticgrippingparts 54A, 54B can have elastic
contact with the outer circumference of the glass tube, similarly
to the elastic gripping parts of the embodiment 1. Due to the
elastic contact, the body 51 of the ferrule 50 is arranged
concentrically with the glass tube 40 so that a cylindrical
airspace extending substantially uniformly over the entire
circumference is Zformed between the body 51 and the outer
circumference of the glass tube 40. One of the three first elastic
gripping parts 54A is positicned in the circumferential direction

so as to correspond to the conductive part 57.
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opening 124, into which an end portion (or ferrule 136) of the

di scharge tube 115 is fitted fromthe front side. The | ateral opening
portion is provided as an escape opening 125 for preventing
interference with the glass tube 134 when the end portion of the

di scharge tube 115 is held in the container room 123. A stopper 126
is formed on the escape opening 125, so as to bulge inward fromthe

openi ng eqggsand ARLA:anB! & %g%iﬁﬁﬁ?&ps%%ﬁg&&%heﬁ% :%g??g}l%f%] cbhe

escape opening 125 is nafrowed so as to $t an aped

i na. iI1calq Si e . 5 i
openi ng. FBrusfil il Shasie0l1 ddecabbsbamiiatbynl shaped E6Perping

opening 125 is sét to be smaller than the 1 nner dianeter o

137 of th | be. n ' | n
of thgafesritze 436 ufyl@h Sr&GYaL 5@90{%3%9@ Sl Qﬁgefxg@gg_ fa@g g

outer dianmeter of the glass tube 13470 I scharge tube

the escapenhonRenidighrh28nt 8a QNGRS iRAr b o %ﬁ%ﬂ?ﬁ\fbﬂ&r?e gggbg%@é 2b.

shape is fornmed on the far end portion of the opening e

radi us of Fﬁyw@é,ur@)eofelta@%ieoafﬁyﬁirgfrﬁaiﬁ% 544, §?§?%ax;é) %%glrt%%leauifcﬂ

or slightly larger than the radius curvature o e ou

circuntf er epeeqohiss heugh ags w@@ecl&%e%gézgc a&g&gg}g@gi agdlaﬁteéi?r

pai r of upper and | ower guiding porti on areas o

t he openi fr Sj . t-he - DORL | >
o B Dol PO e 598t e B e SaneaeR, PORIL R 1P The boay

parallel &9 dhenehassigidE3 is QMR @Bt Q8| ALY ilh:ssc%lrfzjg&&%jtgfont BRa

box-1ike portion 121 that includes the escape opening

extended poRsdQrkAS exERDLS $0aAFLE 0/iT8PBRAS 'tshsffﬁr%n&légé fﬁ%% 2k,
the chassis 113 fromthe escape opening 125. A pair of Upper an

| over retah8i HEPIOtIUSeas i 430025 ent OFOBA, AN 4016 P UHRS Bﬁ'all:s%_aﬁﬁbe 40
(i.e., upper surface and |ower surtace) of - 33 - the box-like
portion lgleyve{{Q062 e diel Y L858 Nal p13ds ishersid hipineholger 120.
The relaygté¥%1nal i%ﬁ can be forned bypbendfﬁg a né%aﬁ§§cq%f£?§ tﬁgt
i s fornedcoide-@i R edetesn pedrgbane- 4y wugchbng. The relay terninal
131 includes a pair of vertically symmetrical elastic pressing parts
132 formedo@fo cukepdontimées,3:and further includes a board connecting
portion 133 formed as a flat plate-like portion that projects to the
back side. The nNeait, @ @mddliifeRte3SHRY thar btelddt WALER: 852 NOUBEHe
in the container room123, can deflect elastically and vertically so
as to incgggEeiistange tdehebeloaen. pide vef tigabsdi stanege bgtueen:
the elastic pressing parts 132 is shortest at a position

cor r esponghiey frerithe, f eRates daueh ibheo 00 e tRAEt 400 A2 4 19f df Beers
stopper 126. The m ni num di stance between the el asStic pressing parts

132, whenridie t@hasdt GhRl BSSId18mBBAL fedBd .ar 8ha @l 668k ¢ IR 19In3SEEE
deflection or are in a free state, is set to be snaller than the

outer di ageheraof thhechodupbdé ofmideideary uhe 136nattashed @het hgame
di scharge tube 115. On the other hand, the board connecting portion

133 proj egdssfBilohe Dacke sUghAC8] Bg thizes X s k&1 PokhE @R pldAaEPoRS
to be exposed to the outside of the holder 120, and extends backwards

al ong t hefymlheRMst@ct28ns | BRE3E L YBES ahhe fRlay Gonnmeat oFe dhdttsd,
mounted to the chassis 113, the wall portion 122 of the holder 120 is

inserted [od&n@ moustirDgw het a.ikhiHnkr oavthe f1ont side of the chassis
113. Thereby, the outer surface of the box-like portion 121 becones

in contact witirheheigpenmdagecedge ofo tihe 1At & thrioliai $168H aRdt Pewer

front surface of the chassis 113, while the retaining protrusions 130

are | ockesbards 116, as shown in FIGS. 24, 25 and 35. The lamp unit 112
includes a metallic chassis 113, which generally forms a
horizontally-elongated rectangular plate and functions as a

reflector plate. Further included are a plurality of discharge

tubes 115 held in a horizontal position and vertically arranged
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-34- Dby the opening edge of the nounting hole 113H on the back
surface of the chassis 113. Thus, the chassis 113 is sandw ched

bet ween the outer surface of the box-like portion 121 on the front
side and the retaining protrusions 130 on the back side. Thereby, the
hol der 120 is fixed to the chassis 113 so that its novenent in the
mounting direction (i.e., the through direction of the

mount i nghehedd8Hrdnt Eegbrd£ite@d chhesis tihe UL iNg paf pEPglIz@i &% one
connector 114 to the chassis 113 is conpleted. Wen the rel ay

connect or ahd#hé s, akhached higaiie ychassisl il 3cothe-tye | i ke RRILLORre
121 as the front end portion of the holder 120 projects (or is

exposed) tverthealXpnirsindedohlbhe eh@ssiserkls3chbkect henavallasRqlst 108
122 as the back end portion of the holder 120 projects (or is

exposed) &6 dheobeskrsdmdtotire ahasshsgd kdvels0064] h@esng%o!{@ag
115] Referring to FIG 31, each discharge tube 115 is formed of

a col d catheded digsasaesh theeadihat bl vEleshasgeparna Ly o8l engabpdy
straight glass tube 134 having a circular cross section, and

el ongat edporéal td ccHee dd.schargketupes ColRkti amehal }e Dak eéoﬂr%%d:%r].s?@lél
whi ch have a circular cross section and project linearly fromthe

respective endsoishbhe ghasssg.ube is4 30d Lpaxiablyyvwht e akagsly
tube 134. Further included are ferrules 136 attached to the

respecti veeetgh@ordd ananeing e 1@sass3t e rk3donNRAGUEY the ends of the
encapsul ated in the glass tube 134. Each end portion of the glass

tube 134 Hssomdigd tuble@ alsuhsd alirmall Yhherdis pher ceaksshapes y heate
and thereby fornms a domed portion. The outer |ead 135 penetrates the
domed porék®dnd from the front side to the back side, and are vertically
arranged to be level with the respective discharge tubes 115. The
relay connectors 114 are mounted through the respective mounting
holes 113H.
[0061] [Relay Connector 114]
As shown in FIGS. 26 to 30, each relay connector 114 includes
a holder 120 made of synthetic resin, and a relay terminal 131
that is housed in the holder 120 and made of metal (e.g., stainless
steel).
The holder 120 includes a box-like portion 121 that forms
a block-like shape as a whole, and further includes a wall portion
122 that projects backward from the back surface of the box-1like
portion 121.
A container room 123 is formed in the box-like portion 121,
sc as to have an opening extending from the front side to the lateral
side (i.e., 'the lateral side on the opposite side of the lateral

edge portion of the chassis 113). The front opening portion of

the opening of the container room 123 is provided as a receiving
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[ 0065] Each ferrule 136 is a single-piece conponent, which can -35-
be fornmed by bending or hammering a netallic (e.g., stainless steel)
plate that is formed into a predeterm ned shape by punching. As shown
in FIGS. 32 to 34, the ferrule 136 includes a body 137 and a
conductive part 140. The body 137 generally forns a cylindrical shape
concentric with the glass tube 134. The inner dianeter of the body
137 i s setpémime 1944, ghtlky Waigerad karl pbetauhelcdi samtidre af36h hergtiass
tube 134. [00661 Threepairs of elastic grippingparts 138A, 138B are
fornmed ondisshaaely t1Be by Smaki At isdd tfdark@heutfsontt Phiddi ombet heeepi]
whi ch are arranged at even angul ar intervals along the
ci rcunf erepenialg dorebtn da.provided ak fh estapk aplehd ngrli ATt g ppat & n .36A,
i.e., one of a pair of elastic gripping parts 138A, 138B, is
gener al | yirdtrmed easecawttinttilcevéned pdrd i1GH ekxéerdiengnposdericar by the
(specifically, in an oblique direction slightly leaning radially
i nwar dl y)disdliadye subapbll € sohed aist itheanchtaidiceat rdefl £z1i on wtédpoar
supported point on its proximl end (or anterior end). A curved
portion 13% iiss fformed on the ebcdps opradipgri2dn {oragpast enilge emecard
portion) of the first elastic gripping part 138A, so as to curve in
an obl i querai redet openliegnedge ramt aldyn aupwakdlyikd hehapd .er Daar facehof
the curve (or inwardly facing surface) of the curved portion 139 is
provi ded siorracoitéact tpeiedcageppabihyi I2p drs hherowkdrso as to form a
circunferential surfaceofthe gl asstubel34. Thei magi naryline that
connect s guiss teontiadt ypdi+dmpadovogediran t h@hehreerffiidaat elast e€ the
gripping parts 138A forns a circle concentric with the body 137. The
di anet er sofbdtmatiieddyndryhaped|escapgrenpehéndi 153 &3 asdti ¢ogbepphdipler
parts 138A are not forced into elastic deflection -36-

than the inner diameter of the body 137 of the ferrule 136 and

be equal to cr slightly larger than the outer diameter of the glass
tube 134 of the discharge tube 115, On the escape opening 125,
a concave portion 127 having a semicircular shape is formed on
the far end portion of the opening edge. The radius of curvature
of the concave portion 127 is set to be equal to or slightly larger
than the radius of curvature of the outer circumference of the
glass tube 134. On the escape operning 125, a pair of upper and
lower guiding portions 128 are formed on areas of the opening edge
on the front side of the concave portion 127.

On the box-like portion 121, an extended portion 129
extending parallel tc the chassis 113 is formed on the lateral
surface of the box-like portion 121 that includes the escape
opening 125. The extended portion 129 extends so as to separate
the front surface of the chassis 113 from the escape opening 125.
A pair of upper and lower retaining protrusions 130 are formed

on the outer surface (i.e., upper surface and lower surface) of
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or are in a free state, is set to be snmaller than the outer dianeter
of the glass tube 134. [0067] A second elastic gripping part 138B,
i.e., the other of the pair of elastic gripping parts 138A 138B, is
arranged circunferentially adjacent to the first elastic gripping
part 138A, and is generally forned as a cantil evered portion
extending anteriorly or reversely fromthe first elastic gripping
part 138Athspesktitiad lpbrtidnan2eblique direction slightly |eaning
radially inwardly), which is capable of elastic and radial deflection
with a supposted e Ré1ON tiekfmiphOXIIML s @Rd AWt HIGSERE i1aeRd) 20 Thene
distal end of the second elastic gripping part 138B is provided as a
contact pekbiywhamiallti3ngadnbé e reddehy Henaunbes aridaall isusface raht
the glass tube 134. The imaginary |ine t%at connects the contact
poi nts proyi dedmed theot Br peeseeONEh iASIHpOH PRINERNL.S PBEBrhopys
a circle concentric with the body 137. The dianeter of the inmaginary
circle, wbefmimel sexionithcghdski &8 Pai PP NGPaitsl 1388 mier Mialalf eneedic
into elastic deflection or are in a free state, 1s set to be snmaller
than the puéesinly aneteri®d fdited 85 urika 384tes | @068 undhenbodyes
137, a pair of protector parts are fornmed as cantil evered portions
pr ot r udi ng bvirer éeddae i s hei Gt esi fyrmada £dge1 4 hel 80k 1 The pBat | off
protector parts are arranged circunferentially spaced apart, and
extend | i orat byofjeenstherodyckIhazq ashd pabe Jfl dpdsithepesbsing fhers
conductive part 140 is provided as a cantilevered portion that
extends angeyiwrigh f40m baiyeenid hehdaddn fi nREOeehorn 2par tsn dB€lect
conductive part 140 includes a |l ong portion 141 continuous with the
anterior ehdsofcaldf and berbodyll13éo @Ndoaneykhpddicdbnperdhe@Bbdddeen.
that further projects anteriorly fromthe anterior end (or distal
end) of thiee g ipent HoBtddde between The éndg iRObteeBidd lpdndd udesia
proxi mal portion 14la that extends fromthe body 137 so as to be
flush w t héhezdrodit E3pcarid ipar ablrebspond ey ad sHharenf, sand bar ther
i ncludes an internediate portion 141b that extends radially inwardly
fromthe distate gpttafort he 7poaxicmel spopbeoniddla MHanarichithe dXs8affe
the body 137. Further included is a distal portion 141c that extends
fromthe destedn end alfadthe bakes ivesipatrespidd,i ened 4 angs Pt arkekihe
the axis of the body 137. The cylindrical portion 142 is connected to
t he di st apaetwl 162 the rditsfakcpdriritenelddcic Tagledibnafr bte 1oRgfree
portion 141 is set to be sufficiently small for the length of the
| ong portsoatdAlis Feered ase,srdid dronpapottid @utk4ldi smeagahbl e toke body
el astic deformation in the radial direction of the body 137, elastic
def or mat i b®7 iaf et rfectrindr LAGesaseatiad) on tthet Béschdrgd thisedilian On
(and intersecting with the |ongitudinal direction of the | ong portion
141), andtled asilier thanhsli, ohht bedod nedninzetdhgupdr t hen | 18Ry grarjeicas £44m
itself as the axis. The cylindrical portion 142, which can be
formed bythendiakgsarpacs ich thatlesatlikexbendongldr e thetdibst akpesdd
of the long portion 141 into a cylindrical shape, is arranged
subst ant i &b Ithecoaks add yfnthd Hdielelrotly0,13nd dhiesrodd badkivealls pdrorigothe
142 is capabl e of displacenent around the axis of the ferrule 136 and
radi al displhgerenton ddé.to el astic deflection of the |ong portion
141.

{0063] When the relay connector 114 is mounted to the chassis

113, the wall porticn 122 of the holder 120 1s inserted intc a
mounting hole 113H from the front side of the chassis 113. Thereby,
the outer surface of the box-like portion 121 becomes in contact
with the opening edge of the mounting hole 113H on the front surface

of the chassis 113, while the retaining protrusions 130 are locked
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[ 0069] [Attachnment of Ferrule 136 to 3 ass Tube 134] - 38-

Next, an assenbling process for attaching a ferrule 136 to a gl ass
tube 134 will be expl ai ned. During the assenbling process,
while a ferrule 136 and a glass tube 134 are held by respective
hol di ng devices (not shown), the ferrule 136 and the glass tube 134
are noved relatively and coaxially so as to approach each other.

Ther eby, bhehkodyed BTy ietighki b etheOnbont heg gloasslihenlBle BMENstiheace
body 137 begi ns engagenent, the contact points provided on the distal
end portioehshef chhesidridepai Tudf ttleashbes s iIAQ NEPSEHEILIRA bdBBEen
have el astic contact wth the outer circunference of the glass tube
134. The tlomtaartierpeuntacs|dlehenbbkel bké giordiioauiberentinal fsunt agedof
the glass tube 134, as the assenbling process proceeds. Then, the tip
of the oudred theade tm ivaypagt passets tBnougithkheadlodydé37 hegiehy,t the
enter the hollow of the cylindrical portion 142. \Wen both of the
hol di ng devidrxas U2dvest iexeaftertheathedipr et e minad ifisnabvement in
positions, the ferrule 136 and the gl ass tube 134 are axially

posi ti oneiché nmpunpetg pasrécohsn nesdlli ngei nhddachi plierdtpont ich ©fe
the outer lead 135 circunferentially surrounded by the cylindrical
portion IfintAindglneld L heH) tiBerddtp ienedporthan dife hbenolten £leadrdBhy
will not greatly protrude fromthe anterior end of the cylindrical
portion lekhneltatr 184 b shéglitdys jpr dtirsudes coublofed he Wayghi abei calay
portion 142, or is aligned with the anterior end of the cylindrical
portion lethneartcal 1 B4 natattedghad to shieoctad edi sl 1 ) nhieHeo:cyiliikedpo ciadon
portion 142. Thereafter, the cylindrical portion 142 is

cl anped silasst adhdefoont weridh mhianener fr edache bder AfAteprbekagys clamied,
the cylindrical portion 142 is electrically conductively fixed to the
- 39- exposed) to the front side of the chassis 113 while the wall portion

122 as the back end portion of the holder 120 projects (or is
exposed) to the back side of the chassis 113.
(0064] [Discharge Tube 115]

Referring to FIG. 31, each discharge tube 115 is formed of
a cold cathode fluorescent tube that includes a generally
elongated straight glass tube 134 having a circular cross section,
and elongated metallic (e.g., nickel or cobalt metal) ocuter leads
135 which have a circular creoss section and project linearly from
the respective ends of the-glass tube 134 and coaxially with the
glass tube 134. Further included are ferrules 136 attached to
the respective end portions of the glass tube 134. Mercury is
encapsulated in the glass tube 134. Each end porticn of the glass
tube 134 is melted into a substanti-ally hemispherical shape by
heat, and thereby forms a domed portion. The outer lead 135
penetrates the domed portien.

[0065] Each ferrule 136 is a single-piece component, which can
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outer lead 135 by wel ding, and consequently the ferrule 136 is
integrated with the glass tube 134. Then, the assenbling process
termnates, and the discharge tube 115 is conpl et ed. When t he
ferrule 136 is attached to the glass tube 134, the body 137 is
concentrically held on the glass tube 134 due to the elastic hol ding
function of the three pairs of elastic gripping parts 138A, 138B. A

gap (airspaceyrhsq &ﬁ%@rﬂu@@ \eﬁemla&n!&%rQH&egolgggﬁielffbggg.%ofstmme

> S5
gl ass tube 134 and e i nner circunferencCe SO as to

extend ovegebippIHbstianld Al kY rRBliing oG pFUGE BISNGRA &QQJQL&@}%;@%@]‘.

the cylindrical portion 142, a U shaped connecting portion

be provi dgd @sowhaw Frask! @-tcfl%df%n‘ﬁhé‘l%%%fhltéﬂl%GCSESlué‘éées{ hdy 28§

tube 134 is fitted into a ferrule 136, e U-shaped connecti ng

portion 1428 LS ; 0 t I ' r o]
achi eve elégt?iégﬁﬂggﬁﬁzgt?%gkbé?ﬁgenh?ﬁgq%ﬁ%grF?gaéég%%ég%§ ?ﬁ%mé 2

connect i nQYPPr'icHﬁhllégﬁpe fitg Qimecr%n‘a%% pd 145 1 NGUdhAgy

t he bendabl e U-shaped connecting portion 1423, ectrical

connect i Vit ymabdh Jhanaubehy! ea9l 13 f i 0
(Mbunt ng oD Schar g Tobe” 135, 10" Kol ay “Coinest O ot TH e Chen che

di schar geohtibe dilame iU rasnenhheds +3dipgd to relay connectors 114.
At the tinme of fixation, the discharge tube 115 held in a horizontal
position [§oe@Vednt-evayad risher £190tid §6€pPing parts 138a, 138B are formed
on the body 13:7 by making slit-~like cuts in portions thereof, which
are arranged at even angular intervals along the circumferential
direction.
A first elastic gripping part 1382, i.e., one of a pair of
elastic gripping parts 138A, 138B, is generally formed as a
cantilevered portion extending posteriorly (specifically, in an
oblique directicon slightly leaning radially inwardly), which is
capable of elastic and radial deflection with a supported point
on its proximal end (or anterior end). A curved portion 139 is
formed on the distal end portion (or posterior end portion) of
the first elastic gripping part 138A, so as to curve in an oblique
direction leaning radially outwardly. The outer surface of the
curve {or inwardly facing surface) of the curved portion 139 is
provided as a contact point when abutting on the outer
circumferential surface of the glass tube 134. The imaginary line
that connects the contact points provided on the three first
elastic gripping pafts 138A forms a circle concentric with the

body 137. The diameter of the imaginary circle, when the first

elastic gripping parts 138A are not forced into elastic deflection
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the chassis 113, and the end portions and the ferrules 136 of the

gl ass tube 134 are fitted into the container roons 123 of the rel ay
connectors 114 fromthe front side. At the tinme, the pair of

el asticpressingparts 132 are pushed by the body 137 of the ferrule -
40 - 136 so as to open vertically due to elastic deflection. After
the body 137 has passed through the shortest-di stance portions of the
el astic pPE§§$hb“ﬁa$?%ef§2FetH€‘ﬁ%ﬁ§°f§75m§lbﬁ¥¢ééndééb0ﬂh¢bdﬁﬁ@eter
cont ai ner roon112§§9ue 0 elastic restoring forces of the elastic
pressi ng PartRe-4 ,Srﬁﬁﬁﬂ tPAg in the body 137 abutting on the bottom

of the co ﬁé?ﬁr room 123. Then, the nounting of the discharge tube
115 i s co% d2 SEEEP3) e HFifi SERRPERItRAE LBSBy hiise nourhe@therhefd

by the pa'ﬁs of .elastic pressing parts 132 at its end portions, and
Cher by | 5PFi RBUZL 61 L 4TSS & ORI Y] atte reiehy (LFHnals sgTanted
the holders 120 provi,d %ﬂas the relay termnal 131 nounting bases. At
the tinme, C%ﬁ‘éu%‘%) t @H%ﬁa‘i@&?%%l@ﬁ%lﬂ&@%@%@@ Y388
the chassis 113 via th connectors 114. That is, the outer

rela
| eads 135207 | FSngETBEbhHerorBag e & Fad lpdrgRE BPrEReNdrREERBL YR

tube 115. , , .
anteriorly or reversely from the first elastic gripping part 138A

(specifically, in an oblique direction slightly leaning radially
inwardly), which is capable of elastic and radial deflection with
a supported point on its proximal end (or posterior end). The
distal end of the second elastic gripping part 138B is provided
as a contact point when abutting on the outer circumferential
surface of the glass tube 134. The imaginary line tﬁat connects
the contact points provided on the three second elastic gripping
parts 138B forms a circle concentric with the body 137. The
diameter of the imaginary circle, when the second elastic gripping
parts 138B are not forced into elastic deflection or are in a free
state, is set to be smaller than the outer diameter of the glass
tube 134,

[0068] On the body 137, a pair of protector parts are formed as
cantilevered portions protruding anteriorly from the anterior end
edge thereof. The pair of protector parts are arranged
circumferentially spaced apart, and extend linearly from the body
137 so as to be flush therewith. The conductive part 140 is
provided as a cantilevered portion that extends anteriorly from
between the pair of protector parts. The conductive part 140

includes a long portion 141 continucus with the anterior end of
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[0073] The pair of elastic pressing parts 132 can have elastic
contact with the outer circunferential surface of the body 137, and
thereby the outer lead 135 is electrically conductively connected to
the relay termnal 131 via the ferrule 136. Further, the glass tube
134 is held due to elastic restoring forces of the pair of elastic
pressing parts 132, so as to be pressed against the concave portion

127 of t heysheRpers7}26nd BeLei aL: cah @R rtisued; 2kang # L
di rection of thg dlschgrge ?ube 1?% ?Bg body 137 appégﬁgé%gﬁ Qjects

posi ti On%t%Ql%%lkC‘fr%fEH@IahYeQi/@f kad Widi dtha SIPPPEhe2Bnd Etic?n
the end edge of the body 137 on the opposite side of the con ctive

part 140149 axially positioned in proximty to the stopper 126 SO0 as
to be partially faced therewith. -41- [ 0074] The extended portion

129 is formed @Hetr&@@bghéﬁrf@mn@ﬁua@@ &@Jr@%méiopomcﬁhm% that
per pendi cular to the surface of the chassis 113 and includes the

escape Op&iticdsl2PoRitHNBo8OM 3 BEN a§ AQYHE281 usHD AT hl EnPRIHUIS7 TLRM
bet ween the chassis 113 and the escape opening 125 and extend al ong

the surf aga0fieting €HASNIS ddrecH)l Snd @S¥kheriihcA RG] REPARKE I iate
distance fromthe inside of the container room 123 to the front

surface Cﬁortth%ncbﬁﬁﬁlﬁualtléxtghaéepé/dlaallyeékﬁwaf:&@@ £ dngchasgg) tdhe
115 held in the container room 123 to the chassis 113 outside the

hol der 12} t%@npla@x@ﬁasyeisbﬁﬁhorﬁ 007 ddetvicew akiEBouer cBoasshyl 167 .
Each power board 116 includes a circuit board 117 having a circuit

formed omrurthcRackc BMdAGR Gi dstal i AULhacer encidie aRRASK! ?rc%h G eOf
the chassis 113), electronic conponents 119 nounted on the back

surface ofistthe ehécai ttHRoahdetddaiand R Rlivhal ity £fq arBeacd to the
connectors 118 nmounted on the back surface of the circuit board 117.

The ci rcuixti shear ehd bodias 3a.vertd ealilivdel eagat e roctangul afoshane@s
a whole, and is forned using a phenolic paper-base copper-clad

| ani nat edcbenedd{ KPOMWenas o PRENG! dtta IPFReY on A DE Ur ahlet ii@Eh fd 4 tohRg
hol es 117H having a vertically-el ongated rectangul ar shape are forned

t hrough tiR@gChbetidn boar d s134t seo ae arextead: f§ andine rbeonhe Sl tho
t he back side. The plurality of fitting holes 117H are arranged

vertical lof ahengohle poatepal 13ide eHgeedrd heckd rxdfid dwaridnlliaisasas
to correspond to the above-described relay termnals 131 (or relay

connect orcgiphbd .o £alhs Ol ReFodme 0NBL GOt hd L8 dH AL!dideE ta cRAMS thE vrre
of synthetic -42-
137, elastic deformation in a direction intersecting with the
radial direction (and intersecting with the longitudinal
direction of the long portion 141); and elastic torsional
deformation around the long portion 141 itself as the axis.
The cylindrical portion 142, which can be formed by bending
a portion laterally extending from the distal end of the long
portion 141 into a cylindrical shape, is arranged substantially
coaxially with the body 137. The cylindrical porticn 142 1is
capable of displacement around the axis of the ferrule 136 and
radial displacement, due to elastic deflection of the long portion

141.

[0069] [Attachment of Ferrule 136 to Glass Tube 134]
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resin, and an output termnal (not shown) that is conpletely
contained in the housing and made of netal (e.g., nickel silver). The
on-board connectors 118 are arranged along the |ateral side edge of
the circuit board 117 so as to correspond to the respective fitting
hol es 1171-1. A fitting space (not shown) is fornmed on the outer
surface of the housing so as to correspond to the fitting hole 117H,
and the out put N%&tri A1 23RN PERFBSRd o2t haching ian§espate 136 to
[0076] While the circuit board 117 is kept parallel to the chassis
113, the Bo%k?s%&épﬁzﬂfé e LhpPRde ¥Rttt -he chassis 113 fromthe
back side and is fixed thereto.. At the tinme of fixation, the wal
portions 122 ofPWHEY NGy EorMRIMF PTPEESEndYRRES R ar]F knédhi ARd a
portions 133 arranged al ong.the wall portions 122 penetrate the
circuit bPaFHF ngt 40651%“?%461 BY CEERECROY R S01 S PO GRY 1468 [nfeshenn)
into the qu%%%ggﬁreggsses 127 of the on-board connectors 118.

Ther eby, tH 4038 d3 ot Sy 91288 Bke itk egeoReved e lpdiiyply and
connectors 114, and the out gut term nals are conductively connected
to the refa§*&r M $Q 5132, aPPHTITY [RGdr Sthekal EreRas dhechpedi hdnht

3] .In_the present enbodi nrent 3, when a discharge tube 115 is
%nﬁ@?%@ Whrthddiorlass tuhige Isttopplignisbe| Bkt ka7 1 begilhes

suppor t ed*
136. Therefore, the di scharge tube 115 i s secure from axi al novenent
rel ative $93HEG e ay e GAREECHPOIPLE PrafHidedson the fisdadecid PappE PRE
to the di%ghgrg%ﬁtube 115 so_as to cause novenent. to the right, the
st opper 126 “B8{FES RHF 3 of £138F LC GREPPERY BRE L 836 04y  Lidfp bnet pstic
| eft end <gorti on of thﬁ di scharfge tube 115 sq that the novenent of
the di sche? Y Tuletr18°¢ §WRE Figfiniesence of theglpsst ke 1184 1Hrte
is applied to the discharge tube 115 so as to cause npvenent to the
ef t 't het G e POIBBS il e SN TRE CRGRE- Gt STAT SPEARY BURERS & O sl

Toverent ST Radidr 035t BB ALY o FBRESF SSFRRtIdE elnemnshe
he ot ol cMRATLofl et ool hatge, (ube 118 Lo, ol het L g L LEL
fSIr gren 2:‘ t E%(g%gtgegp\é:\%%lpgéiﬁagzﬁgh&gOcni}lailnrgi?:ricragog]o% for?nliﬂe %Rggséctﬂ?h
of the holding devices have thereafter reached predetermined final
positions, the ferrule 136 and the glass tube 134 are axially
positioned in proper positions, resulting in the tip end portion
of the outer lead 135 circumferentially surrcunded by the
cylindrical portion 142. At the time, the tip end portion of the
outer lead i35 will not greatly protrude from the anterior end
of the cylindrical portion 142. That is, it slightly protrudes
out of the cylindrical portion 142, or is aligned with the anterior
end of the cylindrical portion 142, or alternatively it is leccated

within the cylindrical portion 142.
Thereafter, the cylindrical portion 142 is clamped so as
to deform with diameter reduction. After being clamped, the

cylindrical portion 142 is electrically conductively fixed to the
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[0078] The stopper 126 can engage with and | ock the end edge of the
ferrule 136, and therefore a hole that can engage with the stopper
126 is not required to be fornmed on the outer circunference of the
ferrule 136. Thereby, processing cost can be reduced, and reduction
in strength of the ferrule 136 can be prevented. In the case
of a construction in which a stopper 126 can engage with the end edge
of a ferralterlldGaan18bebgiwel ding hamordustynenphy trtikdFertrhee 136 is
conductive part 140 extending fromthe end edge of the ferrule 136
may preclirde=drizeceingi gdgeecofldde thperide 18Ref f ameengaeibigi g bhotdss
stopper 126, when the ferrule 136 is attached at sonme angle about its
axi s. Howsvedinatest hendr esendi ssibmdjarentce3 1 16hes stappbstek6 i s
arranged to engage with the end edge on the opposite side of the
conduct i ve par Wh24Othdlferehidee] 34 he soraktindd vo fied igla40 widd 1Bal the
preclude the ferrule 136 fromengaging wth the stopper 126, and
consequerttddy tlh@ fergadcent?6caddyiimd B lonbk je eyigage twbkhl 3heiust eppaie
126. [0079] The conductive part 140 includes a cylindrical portion
142, whi ohlasanidbeotdi cynfierenitdrablfytiiontecieegat s td® citsen cl eatpbpidds
so as to surround it. Thereby, the conductive part 140 can be
pr event echbdrtmml dBB kAl .NngAfgagm (ehespater ieadch3bd Hdatedrs thbh@uter
cylindrical portion 142 will not disengage fromthe outer |ead 135
when t he ciyddundieireakepof tilen gl42si sulsé arfednd Thies eifrores;, ctibeumference
conductive part 140 can be infallibly connected to the outer |ead
135. [00& tHeebndyglBd7f oso exgagereibndf ocaef efidllsmbkIGnntibhla stopper
126 corresponds to half of the dinensional difference between the
out er di anetemseatnthe gl ass tube 134 and the ferrule 136. In the
present enbodinent 3, ferrules 136 are concentrically held on a gl ass
tube 134 Ugdlo thestedaastot ghepmiyignpadtsl 138ALi488BA42Ther ef-oslegpdd
the ferrule 136 is set to be large, a |large dinensional difference
can be secumedthegweent idre lidZaenadilsmpireritbdranfshand theéInH.ed3 and
di anmeter of the glass tube 134. Thereby, the margin for engagenent of
the ferrulde 136 thishcabe, stidpmea Jl26schubdd 3dnts ddsedd irsulbt fengrule
reliable restriction of novenent of the discharge tube 115.

136, the U-shaped connecting portion 142a is bended so as to hug

the outer lead 135, in order to achieve electrical connection
between the outer lead 135 and the connecting portion 142a.
According to the embodiment thus including the bendable U-shaped
connecting portion 142a, electrical connectivity with the outer
lead 135 can be further improved.
[0071] [Mounting of Discharge Tube 115 to Relay Connectors 114]
The discharge tube 115, thus assembled, is fixed to relay
connectors 114. At the time of fixation, the discharge tube 115
held in a horizontal position is moved toward the front face of
the chassis 113, and the end portions and the ferrules 136 of the
glass tube 134 are fitted into the container rooms 123 of the relay
connectors 114 from the front side. At the time, the pair of

elasticpressing parts 132 are pushed by the body 137 of the ferrule
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[ 0081] The concave portion 127 is formed on a stopper 126, so as to
abut on the outer circunference of a glass tube 134 when the ferrule
136 engages with the stopper 126. Further, the pair of elastic
pressing parts 132 capabl e of pressing the discharge tube 115 toward
t he concave portion 127 side are provided in the relay connector 114.
Specifically, the pair of elastic pressing parts 132 press the

di schar ge1sébso 1b Howpled Bt EOATRY EnROMd @1 ak2TcShEereOPldilUehY er

from above and obliquely frombelow i.e., vertically symretrically.
Thereby, the Wasd Iubaslddsssd ptrexamreadntr opb gt SSNIRH G o @Bkt Réns
concave portion 127, and - 45 - therefore the engagenent of the

ferrule 136 wid leltdse ist pppesid@ ooty hey2r ekhabbyayal Nt aigedl 1H0882)
The relay connector 114 is forned by nounting a relay termnal 131 in

a hol der 2o nade cohtayAthetoomrES3 Mud Rot Beabf 88 edst ol FeRtesd, of
t he stopper 126 is forned on the synthetic-resin holder 120. That is,

a stopperths enastieqigsednypde S 08PpGeRR1ENRgrie] Ble LRl et addii i end
therefore the material for manufacturing the relay termnals 131 can

be reducesh tGendodeningftited ddneaibber Fébm COsE. f Ohesy e obnEeEEN0E S
generally lower than that for nmetal, the material cost for relay

connect orishd it emare teduceUsars afshigigte@ .t he present enbodi ment 3.
[ 0083] <Enbodi ment 4> Next, an enbodi nent 4 of the present

invention{®1d] behexpi eimnagavttber Ef RrteneentOntd 3 s BO18 bW 2hel Paihe
present enbodi nent 4, the constructions of devices for supporting a

di schar geot Wieastlie grékeingremidose eft the abovss kel "BRR Bhedbisy
ot her constructions are simlar to the above enbodi nent 3. Therefore,

the same oOrfSixkdctbotise afttaddsi gnat eda byhd he1sgmee sy im0l S,13andnd the

expl anations for the constructions, operations and effects thereof

are om ttletlders 120 provided as the relay terminal 131 mounting bases.
At the time, the weight of the discharge tube 115 is received solely
by the chassis 113 via the relay connectors 114. That is, the
outer leads 135 will not be under load due to the weight of the
discharge tube 115.
[0073] The pair of elastic pressing parts 132 can have elastic
contact with the outer circumferential surface of the body 137,
and thereby the outer lead 135 is electrically conductively
connected to the relay terminal 131 via the ferrule 136. Further,
the glass tube 134 is held due to elastic restoring forces of the
pair of elastic pressing parts 132, so as to be pressed against
the concave portion 127 of the stopper 126. Therefore, when viewed
along the axial direction of the discharge tube 115, the body 137
appears to be positioned so as topartially overlap with the stopper
126. That is, the end edge of the body 137 on the opposite side

of the conductive part 140 is axially positioned in proximity to

the steopper 126 so as to be partially faced therewith.
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[ 0084] [Overview of G oundi ng Menmber 150] In the above

enbodi mrent 3, the end portions of a discharge tube 115 are supported
by relay connectors 114, each of which includes a holder 120 and a
relay termnal 131. In the present enbodi ment 4, as shown in FIGS. 36
to 38, one of the end portions of a discharge tube 115 is supported
by the sane relay connector -46- 114 as the enbodinent 3, while the

ot her end[@or4)i onhefetdndlics pbakgent LPE J.]sl%o'rﬁeau@nﬁ)%ﬂ@%u@érasurface
groundi ng nenber 150. [0085] As shown in FIG 39, the grounding

nmenber 150 ivhel HHegeAM X owat:ﬁdﬁtgp&qzsénd)ﬂcﬁil%rl@é fhedidRckhss the
chassis 113 so as to be along one of the | ateral edge portions

thereof, ahdiw theraidchedages tlalkalhbby Sbeti:RUNIENGr t@lNERARL S1 92
conductlvely nounted on the front surface of the support plate 151.

As shown #dbnfFh€3, 4de JOUBLHAGE NIL T rbhlbk e @hegnt 5 04AN % BRA the
support plate 151 so as to correspond three-to-one wth the groundi ng

term nal seskhpe TRensHPPOZS At tDH bIchgr fRE Afr @ UBF FAbecRisHis
nmetallic plate. On the other hand, as shown in FIG 40, each

groundi ng t®Er nrRak ﬂéﬁhlﬁ@“ﬁﬂﬁaCQBn@ecE@éﬁEﬁ%tB&&%Eﬁ@e”&r@m”Eh@'lh§1de
(e.g., nickel silver) plate that is fornmed into a predeterm ned shape

by punchig@chenddritdahed Pase 100rtd @Relbb@NdudrRdé lofotheldslsises 113.
pressing parts 154 which extend vertically symetrically fromthe

respecti vindipss, andakoveroredse X% @lbd heshasiel PRrdHeOBoA OBt
the front side. Further included is a stopper 155 that extends from

one of thedmteral cedgre penkbons 0f 3t betbage paet iRNa:d3 100, henf rant
si de. The pair of elastic pressing parts 154 are provi ded on

t he | at ergdeveg@i@edporti on on the opposite side of the stopper 155, so
as to form bul ging curves toward each other. The el astic pressing

parts 154 cars ]capadd B v @favbiverdsbhegtips) so as to increase the
di stance t herebetween. The m ni mum di stance between the pair of

el asti c pressiBgcpasdeed Fhanshenst hacehass i £ Jrmssitngcpadt 51154 airrgy
free fromelastic deflection, is set to be snmaller than the -47-
a circult formed on its back surface {(i.e., the surface on the
opposite side of the chassis 113), electronic components 119
mounted on the back surface o¢f the circuit board 117, and a
plurality of on-board connectors 118 mounted on the back surface
of the circuit board 117.

The circuit board 117 has a vertically-elongated
rectangular shape as a whole, and is formed usiné a phenoclic
paper-base copper-clad laminated board (known as a phenolic paper).
A plurality of fitting holes 117H having a vertically-elongated
rectangular shape are formed through the circuit board 117 s0 as
to extend from the front side to the back side. The plurality
of fitting holes 117H are arranged vertically along the lateral
side edge of the circuit board 117 so as to correspond to the

above-described relay terminals 131 (or relay connectors 114),

Each on-board connecter 118 includes a housing made of synthetic
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outer diameter of the glass tube 134 of a discharge tube 115. [0086]
The stopper 155 is raised fromthe base portion 153, so as to forma
right angle with the axis of the discharge tube 115. A concave
portion 156 is forned on the stopper 155, so as to sag in a
substantially circular arc. On a relay connector 114 of the

enbodi ment 3, a pair of guiding portions 128 are raised fromthe
respect i vES¥prerahP oRiekr W desrmimathel nogncdvenporthizon is2 tooplehely
stopper 126. However, in_the present enbodinment 4, the heights of
portions FARSENTT b e hpusped tinderage et natkl dwew. simeskaf stheer) .
concave portion 156 of the base portion 153 are reduced to be short.
That is, MR -EoRrEspoMMR P L0 iReapaialinapgssy tilong RS laftetrhé side
enbodi nent 3 are not provided. Therefore, the netallic materi al

requi red $e §f JUiRIF hECE B RPAAAL L1590 @antdhecredapend toonparedptotive
i ncl udi ng ,uLding Eortions. £0Q87l Three | eg portions 157 are further
formed onf¥HeWaBelaerklidh 153 1tddngsspacddnont shyrwtledst fmrmew bh. tHao
of the three leg portions 157 are provided between the elastic

pressi ng PHrASs S¥5A26AP £ Héles heppEng 185 asssoasotvespmiddo thenfitieing
respective upper and | ower edge portions of the base portion 153 to
the oppostdl& &Hé: gRdthe epryt teprinsl ng partly dfdosrd the hst Dppeing
155 (i.e., to the back side). The remaining one of the | eg portions
157 is prifA<fed on the | ateral edge of the base portion 153 on the
opposite side of the stopper 155, so as to project fromthe

i nt er medi '@% %dostri bh thetGAe s ithRoasichkl 1 é sptantshane Peak 0 154 ¢lmddies
opposite side of the elastic pressing parts 154 or the stopper 155
(i.e., tdifnetbadewsrabyard ddds]s Mryayr sandrdgheerhasals 183 £sondthe
housed in a nember such -48- as a plastic housing, i.e., barely
provi ded Pa&5kdS1<e eBAdtR fivBRAVEHInEs® -t oAt Fdestbport Hlxateorblthy wall
sol dering or ,the like so that its |eg portions 157 penetrate through
the nmounPPR§IABPELA8EHFisEelrY GommctoTrul 4 Bind Phebakirtycainecting
groundingﬁt%rninals 152 are nmounted to the common support plate 151,
and t her &8y CaPBS comt fAhARgR§ 8 5am@ dihed wed L opet birmtshdR 2vbane hea sapper t
pl ate 151.. Power, bo are not connected to the grounding nmenbers
P50, Cand SLRESL e b reBah Che Gk nIVeI e o AHSGTatae Tir ted
chassis..kgosﬁ% [ Mounting of Di scharge Tube 115 to G oundi ng Term nal
152] INtOWhBR S FGEeEEBE 145 9% Bhexon-peandgeonmeitngs 118.

t erm nal 52é t he_di scharge tube 115 held in a horizontal position is
moved t ouBFEPKe FRoMn g‘édoFOPH%CE%%sJiJsS Br®, fahbedhentenhd-hromeley
and the ferrule 136 qf the glass tube 134 are fitted between the pair
of upper CSROSFERET &rdst i Pr &88i PR stesniralim ene feunlucdiigel vat
the tine, the pair, of elastic eressin parts 154 are pushed by the
body 137°8PPERESY & e T842%0 §§m%6ag®e¥ﬁ\martically due to elastic
defl ecti ter the body. 137 has passed through the
shortest?ngfingémﬁﬁPﬁFSHélo@ff?ﬁ;ﬁnﬂﬁ'Eﬂbq§93§ﬂ c3bressing parts 154,
t he body 137 i | led toward .t he base_portion 153 side due to _

el astic rest or]isrhglrl‘feo%%e%? TROBMEEEL| & greats i gigahesae Suibe 44§l iFng
in the bod% 137(§buttin€ on the base paortion 153. Then, the fixation
of the df SRR 5 tUbet A% | CNGHH % Ted L 4Thd 16t 1REPPRRASpRFI dACKS thRe

discharggetubf 1Jﬁ§g sﬁ%ixed to at%ela connector 114 in a simlar

manner toSFha SHdve e %ﬁﬁ?ﬁﬁﬁeﬂ3. e discharge tube 115 is secure frcom
axial movement relative to the relay connectors 114. That is,
if a force is applied to the discharge tube 115 so as to cause
movement to the right, the stopper 126 catches the left-adjacent
ferrule 136 attached on the left end portion of the discharge tube

115 so that the movement of the discharge tube 115 to the right
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[ 0090] The di scharge tube 115 thus nounted is supported by the relay
connector 114 and the groundi ng nenber 150 at its respective end
portions. The pairs of elastic pressing parts 132, 154 can -49- b
have el astic contact with the outer circunferential surfaces of the
bodi es 137 of the ferrules 136, and thereby the outer |eads 135 are
el ectrically conductively connected to the relay termnal 131 and the
groundi ngi 4 efemsittakbtd82 Vifmat Heréeridlep113@. tbutidelisdhieggl agse tube
134 is held due to elastic restoring forces of the pairs of elastic

pressi ng farkstd XhussomasehenbecPrassedragainesktbppe £aGAEtPRES | OIS
127, 156 of the stoppers 126, 155. Therefore, when viewed along the
axi al di reigfitemdgbcthe fésohar 986t abeadidd drhehbodygHiB8 Znappeat soh @ be
positioned so as to partially overlap with the stopper 126 or 155.
That is, thwedéndherge tabet hes baodyhd 8 thennbhen@ppesi tiee siidehat gt htuibe
conductive part 40 is axially positioned in proximty to the stopper
126 or 153 Ss@oashéOolder gar reakkycteaded Thive, evhé haxid10@QVErARt SBOWHhd N
FI GS. 45 and 46, protector portions 551 may be provided on the

gr oundi ngiitsethairgal thbad. 1 Eacho psDtteet ofi par iron ¢$51iknebstescited, and
restricting portion 552 for an elastic pressing part, and further

i ncl udes @eralfotrti bgepolp i thad cheerabusdi 1ap ik theuwsypposh 1 of g
When the grounding termnal 152 is nounted and fixed to the support
pl ate 15kthet halabuppiof fos tdoontaihb3 abtih DIB @Wn ahe bppas etk cd 0ie 4O
t he support plate 151. If sonme kind of external force is applied to
t he el asttihe preagengppaitns 154 so that they are pushed to open, they
first becone in contact with the restricting portions 553 during the
cour se of[0@Féni nThe Etepakut 1 2Oig-poehiyags whch seKvecas eppatt sdderor
preventing the protector portions 551 from coll apsing, when an
addi t i onalhel dadria3et hes cadiierthappltbed. a Thel priofsact-an pagkionsitiblhay e
connected to the feet of the elastic pressing parts 154, and
t her ef or sthlp@er 1Bk is not required to be formed on the outer circumference
of the ferrule 136, Thereby, processing cost can be reduced, and
reduction in strength of the ferrule 136 can be prevented.

In the case of a construction in which a stopper 126 can
engage with the end edge of a ferrule 136 on the side of the
conductive part 140, the conductive part 140 extending from the
end edge of the ferrule 136 may preclude the end edge ¢f the ferrule
136 from engaging with the stopper 126, when the ferrule 136 is
attached at some angle about its axis. However, in the present
embodiment 3, the stopper 126 is arranged to engade with the end
edge on the opposite side of the conductive part 140. Therefore,
the conductive part 140 will not preclude the ferrule 136 from
engaging with the stopper 126, and consequently the ferrule 136
can infallibly engage with the stopper 126.

[0079] The conductive part 140 includes a cylindrical portion

142, which can be circumferentially connected to the cuter lead
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abutting portions 553 should be formed |ateral to the connection part
in order that the abutting portions 553 work. Note that abutting
portions 553 | ocated at a | onger distance fromthe connection part
are nore effective. [0092] [Operational Effects of Enbodi ment 4]
In the present enbodi nent 4, when a di scharge tube 115 is supported
on a relay connector 114 and a groundi ng nenber 150, the stopper 126
of the holldersd20s andstbheosh@pper Ih5r&by} htheoreundingvé esdvialaolsan
| ock the ferrules 136 attached on the respective ends of the
di schar gebte yheevktiedlbesefdirsangaendi seharge buber hiad s3secunadf fom
axi al nmovenent relative to the relay connector 114. That is,
if a forcehesydppdirédal pdrhie otli Sahat g dotbei ddiysfe 88oh @headisier lead
novenent fromthe relay connector 114 side to the groundi ng nmenber
150 si de, 1BheHear thkecyl3Gdatitachger oot hezend qiempean ofhdh&ore, the
di scharge tube 115 on the relay connector 114 side is caught by the
st opper l2énadctihe bakder4ol2ense thabllhe yevenesteaftd bee dhawiar 884
tube 115 to the groundi ng nenber 150 side is restricted. If a force
is appliet3spo the discharge tube 115 so as to cause novenent fromthe
groundi ng nenber 150 side to the relay connector 114 side, the
ferrul e 1360&1} achednayirh&oenshqaydredt 6f o HerdisehawritnkeYsoppshe
groundi ng nenber 150 side is caught by the stopper 155 of the
groundi ngi2 @rwirmabpdbds s hhat drthehseMernst onhl tdig rdirsabanga washer 1d 5
to the relay connector 114 side is restricted. Thus, the axi al
movenent oftdhelidimethasget vhe dldsd awdid hed ahghtherrémefidld 936. 1In
restricted, and therefore the tip of the outer lead 135 is secure
from hitttng gresenal kmbbdihent 51 ferranBialBerar®aronbihteAckhey held
opposite side of the escape opening 125 or hitting the sidewal |l of
t he chassoms aldBass [(0BR31 3Thiue apceve epaktioyAiphping perved en,t hess.
st opper 155 of a grounding term nal 150, so as to abut on the outer
ci rcunf erBmeme fifrea gl fissheéulferidlewhen tike &t r ubebd36drsreengagedrge
with the stopper 155. Further, the pair of elastic pressing parts 154
capabl e ofinmresisineg théfelisclmicge balbechibdtiovaredn bRe coneavel pastdéOn
156 side are provided on the grounding term nal 152. Specifically,
t he pair diemieStind phessingr pdrinetébdo prigss glhesdisisdarie t therddsp,
toward the concave portion 156 side, obliquely from above and
obl i quel ytia oarbehofmr engagement iccathy Syrmber 1 8@hliych Thersaoyppetrhe2 6
gl ass tube 134 is prevented from di sengagi ng fromthe concave portion
156, and ¢dreref dnerthee@ngagerieitgoin tied ifabrleuk es 486 i drh otfhro sémgaper
155 can be reliably maintained.

of the discharge tube 115.

[C081] The concave portion 127 is formed on a stopper 126, so
as to abut on the outer circumference of a glass tube 134 when
the ferrule 136 engages with the stopper 126. Further, the pair
of elastic pressing parts 132 capable of pressing the discharge
tube 115 toward the concave portion 127 side are provided in the
relay connector 114, Specifically, the pair of elastic pressing
parts 132 press the discharge tube 115 toward the concave porticn
127 side, obliquely from above and obliquely from below, i.e.,
vertically symmetrically. Thereby, the glass tube 134 is

prevented from disengaging from the concave portion 127, and
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On the groundi ng nenber 150, the stoppers 155 are integrated with the
respective grounding termnals 152 provi ded as neans for conductive
connection to the ferrules 136. Thereby, the nunber of conponents can
be reduced in the present enbodi ment 4, conpared to including
stoppers provi ded as separate nmenbers fromthe grounding term nals.

[ 0094] <Ot her Enbodi nent s> The present invention is not
limted toharwfcambble et syemepltad hethd fetrhel aldfe wdebcthetstonpprade? 6
with reference to the drawi ngs. The foll ow ng enbodi nents may be

i ncl uded ¢am thve rieddhbilgahascopnad. t he present invention, for

exanpl e. (1) The discharge tube is not limted to a cold
cat hode flUHdsc&he trebey Achmécioat hidde ifd foresdebty tobetiagxanoalay
tube -52- or the like nmay be used instead. (2) The materi al

for a fertadminad AGL linmiat édlternkt@l made cohdsjotihaticesiesinn  aln the
conductive rubber may be used instead. (0095) (3) The outer | eads,
| i near | yprmgssetti ngmbedamanyl ass tthbe, stompewt 1Rbm {ed foxrnzei ngn  the
arranged concentrically with the glass tube, but rather nay be
arranged wdihgltiy-esecent ndo bddd yL 2.t hThas pject at stoppeaxissnot téeuigtaass
tube. to be formed on the relay terminal 131, and therefore the material
for manufacturing the relay terminals 131 can be reduced.
Considering that the material cost for synthetic resin is
generally lower than that for metal, the material cost for relay
connectors 114 can be reduced according to the present embodiment
3.
[0083] <Embodiment 4>
Next, an embodiment 4 of the present invention will be
explained with reference to FIGS. 36 to 42. 1In the present
embodiment 4, the éonstruetions of devices for supporting a
discharge tube 115 differ from those of the above embodiment 3.
The other constructions are similar to the above embodiment 3.
Therefore, the same constructions are designated by the same
symbols, and explanations for the constructions, operations and
effects thereof are omitted.
[0084] [Overview of Grounding Member 150]
In the above embodiment 3, the end portions of a discharge
tube 115 are supported by relay connectors 114, each of which
includes a holder 120 and a relay terminal 131. 1In the present

embediment 4, as shown in FIGS. 36 to 38, one of the end portions

of a discharge tube 115 is supported by the same relay connector
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(4) The outer leads, linearly projecting froma glass tube, are not
limted to being arranged parallel to the axis of the glass tube, but
rat her maybe arranged at an angle with the axis of the glass tube.

(5) The outer leads are not limted to being fornmed linearly, but

rat her may be fornmed crookedly. (6) The conductive part maybe
connect ed %teriorly to the tip_of the outer |ead, instead of being
connect ed* 1o #hetbtit BFOPRITHHer» ofhtHe bhe epthendend portion 79f athe
curved portiqn maybe forped on the distal end portion of the

conduct | VE* PAFEIS FUPRat 1PhdS oS RRO L AT &ve S0P TPHBAERT VRIS ] HE Gour ved

portion c?§ %ﬁ connected fo the oquter periphery of the outer |ead,

i nst ead of " Totinetfi AECOYRe Y EiG 3éhd thEgerernE g e ilvd partuges
t he outer_periphery of the outer |ead. . (8) The valley forned
on the di ¥t AloBqgtedge RO PdadEct Pl e ipad thalPp&hassaenhi 20 8§ to
t hat the str%i ht dist%l end edqg can, be connected to the outer

per i pher yPof2 GlifePl| Ehgy Llateral edge) PeRb1eas | e seoinedngn fuRkher
di stal end edge of a conductive part is not limted to being ,

V- shaped,* &t FerP TP 1gd YU Sh Faindiegt £Fgotarlghapéd cgpductively

senicircular-shaged. - 53 -
mounted on the front surface of the support plate 151. As shown

in FIG. 41, mounting holes 151H are formed through the support
plate 151 so as to correspond three-to-one with the grounding
terminals 152. The support plate 151 is formed of a substrate
or a metallic plate.

On the other hand, as shown in FIG. 40, each grounding
terminal 152, which can be formed by bending a metallic (e.g.,
nickel silver) plate that is formed into a predetermined shape
by punching, includes a base portion 153 and a pair of elastic
pressing parts 154 which extend vertically symmetrically from the
respective upper and lower edge portions of the base portion 153
to the front side. Further included is a stopper 155 that extends
from one of the lateral edge portions of the base portion 153 to
the front side.

The pair of elastic pressing parts 154 are provided on the
lateral edge portion on the opposite side of the stopper 155, so
as to form bulging curves toward each other. The elastic pressing
parts 154 are capable of elastic deflecticn so as to increase the
distance therebetween. The minimum distance between the pair of
elastic pressing parts 154, when the elastic pressing parts 154

are free from elastic deflection, is set to be smaller than the
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(10) The conductive part may have a constant width along its entire

| engt h. (11) The protector parts may be elimnated froma
ferrul e. (12) Instead of one conductive part, a plurality of
conductive parts may be provided. In this case, the plurality of
conductive parts may be arranged at intervals along the
circunferential direction, or alternatively, may be displaced al ong

t he axi aloWhisestiaggter. ef, the ey i yedivben 184r af| @ discharoeprtoibectlilfg
direction of the outer |ead) from one another. (13) The body
of a ferrl@Gls hbe FEerRad 16§ Rhaviaksed dyomndhecedssirgdiopul SR at $rer
may be ring-shaped or substantially C shaped. [0096] (14) The contact
portion Gt &°f BpFuRerighhnglient’i 68 the BELAPF dheedl sgharge tube 115.
circunferentially continuous rib, but rather may be forned of a

pl ural i t Y* GPRERAEErBRY bk \UFitc hS afermad angelde drtdpmesr Vabs %0 @sgteheag
circunferential direction. (15) The contact portion of a
ferrul e i AoturstARteGly BErFgldorFed din & FelbaY ickenpeder usiorf tine
outer circunferential surface of the body may be partially used as a
contact pIAGASRICt howr PRodi ¢ CBtidEmg pPEeEemnt i1¢8| grearpisess firemphe
to be used as a _contact portion, may be fornmed by making a cut in the
body and Y9sPEchd VEpUPRAF et tiuigr sides of 1¢)e mraGaARheprbion| adtiet
gripping parts is not limted to three or six, but rather may be two
or |ess, G srprperigl,; Jovenesy ifprhe present eppoylinppt d) 4dre keights
gripping parts are not limted to being fornmed of cantil evered
portiOns(E&PQHHFHBSaﬁ%%ﬁquﬁFVmthe respective upper and lower sides of

the concave portion 156 of the base portion 153 are reduced to
be short. That is, means corresponding to the guiding portions
128 of the embodiment 3 are not provided. Therefore, the metallic
material required for grounding terminals 152 can be reduced,
compared tc including guiding pbrtions.

[0087] Three leg portions 157 are further formed on the bhase
portion 153, so as to be integrated therewith. Two of the three
leg portions 157 are provided between the elastic pressing parts
154 ancd the stopper 155, s0 as to project from the respective upper
and lower edge portions of the base portion 153 to the opposite
side of the elastic pressing parts 154 or the stopper 155 (i.e.,
to the back side}). The remaining one of the leg portions 157 is
provided on the lateral edge of the base portion 153 on the opposite
side of the stopper 155, so as to project from the intermediate
position between the elastic pressing parts 154 to the opposite
side of the elastic pressing parts 154 or the stopper 155 (i.e.,
to the back side).

[0088] The grounding terminal 152 is not housed in a member such
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- 54 - posteriorly, but rather may be formed of two-point supported
portions which are supported on the body at their anterior and
posterior ends. (18) The plurality of elastic gripping parts
may be arranged at unequal | y-spaced intervals, instead of being
arranged at equal ly-spaced intervals along the circunferential
di rection. (19) In order to secure circunferential airspace
bet ween t he ptesticrivandiemgentee of amrgllgssroubdedndntihes icoh@uctively
circunference of the body of a ferrule, one or a plurality of elastic
gri ppi ng pared tandheneuppoat ptlwtal 16y bf soleleasiigcoretied Viig por thaps
(e.g., inwardly bulging portions forned by hamrering the body in
part) naybes flggmdprddoas 167 abertetomttehehootigh the aundrarienc@cakst he1H
gl ass tube, instead of a plurality of elastic gripping parts capable
of el asti ¢Sepridet ARit.h Times outher pdiuredadter eficgraindiher gleassinbibels2
(20) The | arge dianeter portion maybe elimnated fromthe body of a
ferrule. are mourtdd tkhetlsomaotonpaupcontapdatke 164y gendi aheteby are
portion of a ferrule may be arranged in proximty to each other,
i nst ead ofo@igig verlyangetespat éd aparanarhetrheis edpestpperaxilakeehsll .
portions of the body. (22) On the body, the axial positions
may be swawsiedobetiperre riod apmediord conthetgppomntiiog membdte 150, and
posterior |large dianmeter portion.
the support plate 151 is conductively connected to the chassis.
[008%] [Mounting of Discharge Tube 115 to Grounding Terminal 152]
When a discharge tube 115 is fixed to a grounding terminal
152, the discharge tube 115 held in a horizontal position is moved
toward the front face of the chassis 113, and the end portion and
the ferrule 136 of the glass tube 134 are fitted between the pair
of upper and lower elastic pressing parts 154 from the front side.
At the time, the pair of elastic pressing parts 154 are pushed
by the body 137 of the ferrule 136 so as to open vertically due
to elastic deflection. After the body 137 has passed through the
shortest-distance portions of the pair of elastic pressing parts
154, the body 137 is pulled toward the base portion 153 side due
to elastic restoring forces of the elastic pressing parts 154,
resulting in the bedy 137 abutting on the base portion 153. Then,
the fixation of the discharge tube 115 is completed. The other
end portion of the discharge tube 115 is fixed to a relay connectorx
114 in a similar manner to the above embodiment 3.
(00901 The discharge tube 115 thus mounted is supported by the
relay connector 114 and the grocunding member 150 at its respective

end portions. The pairs cof elastic pressing parts 132, 154 can
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(23) The size and position of the wi de portion, when the conductive
part is not forced into elastic deformation or is in a free state,
may be set so that the axis (as an inmaginary |ine) of the body
penetrates the wi de portion out of the cutout area - 55 -
corresponding to the valley. In this case, on a projection plane
obt ai ned when viewed along the axial direction of the body, the outer
| ead can PaveiiaAsficr cebhptetwith sherdapemiciycundenpubl pbrauirdiaces of
(24) The conductive part may be indirectly connected to the outer

| ead by sBh@ldrddigsol 3Replithe flemsvéad bI6 beindgtiereby| the omtect édads
the outer lead. In this case, the elastic pressing force of the
conduct i v&3pare spttir¢ald vt ¢rndintdvellyagorrmr el 2 itdienae sy terminal
(25) In the enbodinent 2, the elastic gripping parts are provided so
as to abul3bandidogrennding Gataieatd S8f vihehgl sy ulelsel 3. t Borther,
positions spaced along the axial direction of the body. However,

el astic gErppilagsphiErs lvdyipdigddodigdd soaaticoaihoriog fireced afsthe
tube at axially-spaced three or nore positions. (26) In the
enbodi ner@axs ploel §pekc Fregisdsyi rayks Plitngspart £o0 baimtessedendainst
reverse directions fromeach other, are provided so as to abut on the
gl ass t ubEh@foRREEE Porspared2ifwd 5fosf LthemsopHensi@s, b3S er Aheretdye,
two types (or plural types) of elastic gripping parts, which extend
in the samkEenivierefonl @t theeaui@ hldiyedits phackd her 9hs daatpotthbe, 1 by
be provided. (27) The output termnal nmay be fornmed into a
pr edet er nifedPosiNape’ FRASAY shipo mElisagianaetsd laisc tamantialll ywhvaolap
bendi ng.

with the stopper 126 or 155. That is, the end edge of the body
137 on the cpposite side of the conductive part 40 is axially
positioned in proximity to the stopper 126 or 155 so as to be
partially faced therewith.

[0081] As shown in FIGS. 45 and 46, protector portions 551 may
be provided on the grounding terminal 152. Each protector portion
551 includes a restricting portion 552 for an elastic pressing
part, and further includes an abutting portion 553 for abutting
on the support plate. When the grounding terminal 152 is mounted
and fixed to the support plate 151, the abutting portions 553 abut
on or are located close to the support plate 151. If some kind
of external force is applied to the elastic pressing parts 154
so that they are pushed to open, they first become in contact with
the restricting portions 553 duriné the course of opening. The
abutting portions 553 serve as supports for preventing the
protector portions 551 from collapsing, when an additional load
is thereafter applied. The protector portions 551 are connected

tc the feet of the elastic pressing parts 154, and therefore the
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(28) The display panel of the display device is not limted to having
TFTs as switching el enents, but rather may include, as swtching
el enents, elenents other than TFTs such as MM (Metal |nsulator
Metal ) el enents. (29) The display device is not limted to a
liquid crystal - 56 - di spl ay device. Various display devices
requiring a lighting device on the back side of a display panel can
be i ncl ud@gutting portignsThes shwmird dseefoeties hatetd Initbethé Gomngettbn
board that includes electronic conponents nounted on a circuit board,
but rat heP2rhy BeCFioN i Heat b ahvddtinggpekbtononf &3 componemosebyhat
wires without using a circuit board. (31) The device for
bearing t AR bR oFOBE ¥y U3 | ogmtied i at t ad Lobgarr diiayasoanécter the
The ferrule q%% be directly (i.e., without using a relay connector)
fixed to ORFMQbPIE. gre Barenybfeeriveonnect or) directly mount ed
on the pom&r board. Alternatively, a dedicated bearing device, to
whi ch t he!$&77k) dOPsratieral Mt dsdspedvEabddsmpat atkly from the power
supply path forned between the power source and the outer |ead.
(32) The on- bodi'd “B8nPERI s sdpdhment i 4 rvdtesd of doarharge duite bdAr ils
so that the rel ay connectors are connected to the power source (or
power boa§%5pQﬁ§ch§B|éS;elay connector 114 and a grounding member 150,
the stopper 126 of the holder 120 and the stopper 155 of the
grounding terminal 152 lock the ferrules 136 attached on the
respective ends of the discharge tube 115. Therefore, the
discharge tube 115 is secure from axial movement relative to the
relay connector 114.

That is, if a force is applied to the discharge tube 115
s0 as to cause movement from the relay connector 114 side to the
grounding member 150 side, the ferrule 136 attached on the end
portion of the discharge tube 115 on the relay connector 114 side
is caught by the stopper 126 of the holder 120 so that the movement
of the discharge tube 115 to the grounding member 150 side is
restricted. If a force is applied to the discharge tube 115 so
as to cause movement from the greounding member 150 side to the
relay connector 114 side, the ferrule 136 attached on the end
portion of the discharge tube 115 on the grounding member 150 side
is caught by the stopper 155 of the grounding terminal 152 so that
the movement of the discharge tube 115 to the relay connector 114
side is restricted. Thus, the axial movement of the discharge

tube 115 to either right or left is restricted, and therefore the

tip of the cuter lead 135 is secure from hitting the wall of the
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(33) In the above enbodi ments, the conductive part is fixed to the
outer |ead by wel ding. However, in the case of a conductive part
capabl e of elastic (or abutting) contact with the outer |ead, the
connection can be secured solely by the elastic force of the
conductive part wthout fixation such as wel di ng. (34) The
conductive connection between the cylindrical portion of the

conduct i vecrpaineandoohd 2dubartiecagpraytbes iaeho Bvieck bycspé derenigg 125
CLAIMS [1] A discharge tube conprising: a glass tube; an outer
| ead arr adgdil ttdngr shecsifiewnd hroerithepohisensot18ai d gl ass tube and
be capabl e of receiving power supply froma power source; and

a ferrul el WA IngTae boshcamrumoed ito &6 ol dorpedcant Brenteppersabd of
gl ass tube and a conductive part extending fromsaid body, wherein
sai d body2 H&suadinntteenipettlTh &0 dreteladottr oudhleyocamedt ednfersaial
power source and is to be borne by a bearing device, while said
conduct i v&f pariasisstdonmdé tdent the dedrolie 56| isndngahed giihh the stopper

155. Further, the pair of elastic pressing parts 154 capable of
pressing the discharge tube 115 toward the concave portion 156
side are provided on the grounding terminal 152. Specifically,
the pair of elastic pressing parts 154 press the discharge tube
115 toward the concave portion 156 side, obliquely from above and
obliquely from below, i.e., vertically symmetrically. Thereby,
the glass tube 134 is prevented from disengaging from the concave
portion 156, and therefore the engagement of the ferrule 136 with
the stopper 155 can be reliably maintained.

On the grounding member 150, the stoppers 155 are integrated
with the respective grounding terminals 152 provided as means for
conductive connection to the ferrules 136. Thereby, the number
of components canbe reduced in the present embodiment 4, compared
to including stoppers provided as separate members from the
grounding terminals.

[G094] <Other Embodiments>

The present invention is not limited tc the embodiments
explained in the above description made with reference to the
drawings. The following embodiments may be included in the
technical scope of the present invention, for example.

(1) The discharge tube is not limited to a cold cathode

fluorescent tube. A hot cathode fluorescent tube, a xenon tube
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said glass tube has a substantially cylindrical shape; said body has
a cylindrical shape substantially concentric with said glass tube;
said body has a plurality of elastic gripping parts circunferentially
spaced apart, said plurality of elastic gripping parts being capable
of contact with the outer circunference of said glass tube; and

a gap is forned between the outer circunference of said glass tube
and an i nfertRe ridkf degnbe vFedaivstealy- so as to extend over a
substantial ly egtire circunference.dgéJ A di scharge tube as in claim
1, wherein: (2) Thgatariad fpsve det rodcaidimttall imnteddge meftadai da
conducti ve rt; and | said outer lead is connected to said
conduct i v‘“eOfgﬁ-}fitJa‘ﬁe &°548i ProR eRFurpordirigbes say b atday insifkAad.

di schar ge 5&£§ as_in._claim1l, wherein:
f 1 " (3) The outer leads, linearlyprojecting froma glass tube,

are not limited to being arranged concentrically with the glass
tube, but rather may be arranged radially eccentrically with
respect to the axis of the glass tube.

(4) The outer leads, linearly projecting from a glass tube,
are not limited to being arranged parallel to the axis of the glass
tube, but rather may be arranged at an angle with the axis of the
glass tube.

(5) The outer leads are not limited to being formed linearly,
but rather may be formed crookedly.

(6) The conductive part may be connected anteriorly to the
tip of the outer lead, instead of being connected to the outer
periphery of the outer lead.

(7) A curved portion may be formed on the distal end porticon
of the conductive part, so that the outer surface of the curve
of the curved portion can be connected to the outer periphery of
the outer lead, instead of connecting the distal end edge of the
conductive part to the outer periphery of the outer lead.

{(8) The valley formed on the distal end edge of a conductive
part may be eliminated, so that the straight distal end‘edge can
be connected to the outer periphery of the outer lead.

(9) The valley formed on the distal end edge of a conductive
part is not limited to being V-shaped, but rather may be U-shaped,

rectangular-shaped or semicircular-shaped.
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sai d conductive part includes a |ong portion continuous wth said
body, and a wi de portion continuous with a distal end of said | ong
portion; and said wide portion is arranged to have contact with said
outer lead. [9 J]A discharge tube as in claiml, wherein said
conductive part has a cylindrical portion that is circunferentially
connected to said outer lead so as to surround it. [5] A

di scharge tube (d8)i Bhe| appduct iweepaict saydhéoeya hesstamrtowédtbr a pamg
formed so as to be |ocated on sides of a proximal portion of said
conduct i viEtpa@nttire lengtne] A discharge tube as in claim1, wherein
said contact portion is provided along a circunferential direction of
sai d .body. (11) [ The Rrgitschar geaxub@agsbe reldmdinmted Hem @i fierrule.

{(12) Instead of one conductive part, a plurality of
conductive parts may be provided. In this case, the plurality
of conductive parts may be arranged at intervals along the
circumferential direction, or alternatively, may be displaced
along the axial direction {(i.e., the direction parallel to the
projecting direction of the outer lead) from one another.

(13) The body o¢f a ferrule is not limited to having a

cylindrical shape, but rather may be ring-shaped or substantially
C-shaped.
[0096] (14) The contact portion of a ferrule is not limited to
being formed of a circumferentially continuous rib, but rather
may be formed of a plurality of protrusions which are arranged
at intervals along the circumferential direction.

{15) The contact portion of a ferrule is not limited to
being formed of a rib-like protrusion. The outer circumferential
surface ¢f the body may be partially used as a contact portion
without modification. Alternatively, an elastic part, to be used
as a contact portion, may be formed by making a cut in the body
and lifting up that portion.

(16) The number of elastic gripping pafts is not limited
to three or six, but rather may be twco or less, or four, five,
geven or more.

(17) The elastic gripping parts are not limited to being

formed of cantilevered portions extending anteriorly or
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said contact portion is fornmed of a rib-like protrusion provided
continuously along a circunferential direction of said body; and
said body has a large dianeter portion having an outer dianeter

| arger than that of said contact portion. [ 8] A discharge tube
as in claim1, wherein said plurality of elastic gripping parts have
contact with the quter circunference of said glass tube at a

pl ur al i t yPOF E PO tionPpacdderaiGyg ben foamed @i decerint sabHobbey.
[9] A ferrule havin onductivity and to be mounted to a discharge
tube t hatPPhctUtfed ™G 358 FURRCHERA vg &Reobeey 2eddigiropaseiragrf 2o
an end portion thereof and is capabl e of receiving power supply from
a power SOUTCH S £4°F-outer lead, said ferrule conprising:

(18) The plurality of elastic gripping parts may be arranged
at unequally-spaced intervals, instead of being arranged at
equally-spaced intervals along the circumferential direction.

(19) In order to secure circumferential airspace between
the outer circumference of a glass tube and the inner circumference
of the body of a ferrule, one or a plurality of elastic gripping
parts and one or aplurality of inelastic receiving portions (e.q.,
inwardly bulging portions formed by hammering the body in part)
may be formed so as to abut on the outer circumference of the glass
tube, instead of a plurality of elastic gripping parts capable
of elastic contact with the cuter circumference of the glass tube.

{20} The large diameter portion may be eliminated from the
body of a ferrule.

(21) The contact portion and the large diameter portion of
a ferrule may be arranged in proximity to each other, instead of
being arranged spaced apart on the respective axial end portions
of the body.

(22) On the body, the axial positions may be switched between
the anterior contact portion and the posterior large diameter
portion.

(23) The size and position of the wide portion, when the
conductive part is not forced into elastic deformation or is in
a free state, may be set so that the axis (as an imaginary line)

of the body penetrates the wide portion out of the cutout area
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a body to be nounted to an end portion of an outer circunference of
said glass tube and to be borne by a bearing device, said body having
a contact portion to be electrically connected to said power source;
and a conductive part extending fromsaid body and to be
connected to said outer |ead, wherein: sai d body includes a
cylindrical shape capable of being substantially concentric with said
gl ass t ubECTFREPHEE Y SaudtcaneldeyYy dpl tinbls icesk, strapeprojectiorsplane
body further includes a plurality of elastic gripping parts

ci r cunf er t3-A199 "EgRcBECUpAralongatthe prxial idiy et iohast i thaybiogpi nghe
parts bei&g capabl e of contact. with the outer circunference of said
gl ass t ubditeidlead can pajnald vo FalsloapdrtBéyngvest ardwhbl weke vhee
outer circunference of said glass tube and an inner circunference of
sai d bodyP°itestate of being nounted to said glass tube, so as to

extend over a substantially entire circunference. [10] A
ferrule as in dFAIMRE CRAEPEEAVE PRrd RaNdEct hdErgrirly Aasneched toythe

di stal end edge; and said conductive fayt is arranged so that said
val | ey i O4igr lead by soldering or welding, instead of being directly

connected to the outer lead. In this case, the elastic pressing
force of the conductive part applied to the outer lead can be
eliminated.

(25) In the embodiment 2, the elastic gripping parts are
provided so as to abut on the outer circumference of the glass
tube at two positions spaced along the axial direction of the body.
However, elastic gripping parts may be provided so as to abut on
the glass tube at axially-spaced three or more positions.

(26) In the embodiment 2, two types of elastic gripping parts,
which extend in reverse directions from each other, are provided
so as to abut on the glass tube at axially-spaced two positions.
However, alternatively, two types (or plural types} of elastic
gripping parts, which extend in the same direction and are axially
displaced from each other, may be provided.

{27) The output terminal may be formed into a predetermined
shape simply by punching a metallic material, without bending.

(28) The display panel of the display device is not limited
to having TFTs as switching elements, but rather may include, as
switching elements, elements other than TFTs such as MIM (Metal
Insulator Metal) elements.

(29) The display device is not limited to a liquid crystal
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be connected to an outer periphery of said outer |ead. [11] A

ferrule as in claim9, wherein: sai d conductive part includes
a long portion continuous with said body, and a w de portion .
continuous with a distal end of said |long portion; and sai d

wi de portion is arranged to be capable of contact with said outer

: . in.clai wh ' ai.d conductive
bart has SeBthae A oreraRte, A ShEh T darl i iy he® M UGkt &g

[13] A Tertul e s (e rar 8 05ndt et ida b 3y RTatsa Br ot bErbiar

conduct  ve part 0 MEBEESRRLEEN Engt BIREL R S Robo iR Best S bhat

(683; act PeRtlQfbd 21URYLATE BbROAE EURLRESDE' & ALLST k238! SaLd
rather may be provided by connecting electronic components by
wires without using a circuit board.

{31} The device for bearing the body of a ferrule is not
iimited to a relay connector. The ferrule may be directly (i.e.,
without using a relay connector! fixed to a connector {e.g., an
inverter connector}) directly mounted on the power board.
Alternatively, a dedicated bearing device, to which the ferrule
is fixed, may be provided separately from the power supply path
formed between the power source and the ocuter lead.

(32) The on-board connectorsmay be eliminated froma circuit
board, so that the relay connectors are connected to the power
source {(or power beoard) via cables.

(33) In the above embodiments, the conductive part is fixed
to the outer lead by welding. However, in the case of a conductive
part capable of elastic (or abutting} contact with the outer lead,
the connection can be secured solely by the elastic force of the

- conductive part without fixation such as welding.
(34) The conductive connection between the cylindrical

portion of the conductive part and the outer lead may be achieved

by soldering.
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[15] A ferrule as in claim9, wherein: said contact portion is
formed of a rib-like protrusion provided continuously along a

circunferential direction of said body; and sai d body has a
| arge di aneter portion having an outer dianeter |arger than that of
said contact portion. [16] Aferrule as in claim9, wherein

said plurality of elastic gripping patd™3re arranged to be capable
of contact with the outer circunference of said glass tube at a
plurality of positions spaced along an axial direction of said body.
[17] A Iightina device for a display device, conprising: a power
source; a di sdhar gelt dBEchSIve &Wpeosenel igiaiom 1; and a
chassis provided as a nounting base for said power source and said
di scharge tube. glass tube;

an outer lead arranged to project from an end portion of
said glass tube and be capable of receiving power supply from a
power source; and

a ferrule having a body mounted to an outer circumference
of said glass tube and a conductive part extending from said body,
wherein said body has a contact portion to be electrically
connected to said power source and is to be borne by a bearing
device, while said conductive part is connected to said outer lead,
wherein:

salid glass tube has a substantially cylindrical shape;

said body has a cylindrical shapé substantially concentric
with said glass tube;

said body has a plurality of elastic gripping parts
circumferentially spaced apart, said plurality of elastic
gripping parts being capable of contact with the outer
circumference of said glass tube; and

a gap is formed between the outer circumference of said glass
tube and an inner circumference of said body solas to extend over
a substantially entire circumference.

[2] A discharge tube as in claim 1, wherein:

a valley is provided on a distal end edge of said conductive

part; and
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[ 18] A display device conprising: a lighting device for a display
devi ce that includes: a power source; a discharge tube as in any one
of claim1; and a chassis provided as a nounting base
for said power source and sai d discharge tube; and a di spl ay

anel arranged on a front side of said_lighting. device. 19] A
P evi o oo Ve ga e Pub B BT s o R Rt ph L eoR il AT e el mgrt at

devi ce that, includes: akfo r source; a discharge tube as in any one
of cl ai RePitipg corresponding to said valley.

[3] A discharge tube as in claim 1, wherein:

said conductive part includes a long portion continuous with
said body, and a wide portion continuous with a distal end of said
long portion; and

séid wide portion is arranged to have contact with said outer
lead. |

(4] A discharge tube as inclaiml, wherein said conductive
part has a cylindrical portion that is circumferentially connected
to said outer lead s¢ as to surround it.

[5] A discharge tube as in claim 1, wherein said body has
a protector part formed so as to be located on sides of a proximal
pertion of said conductive part.

(6] A discharge tube as in cléim 1, wherein said
contact portion is provided along a circumferential direction of
said body.

(7] A discharge tube as in claim 1, wherein:

said contact portion is formed of a rib-like protrusion
provided continuously along a circumferential direction of said
body; and

said body has a large diameter portion having an outer
diameter larger than that of said contact portion.

(8] A discharge tube as in claim 1, wherein said
plurality of elastic gripping parts have contact with the outer

circumference of said glass tube at a plurality of positions spaced
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a chassis provided as a nounting base for said power source and said
di scharge tube; and . a display panel arranged on a front side of
said |lighting device.

along an axial direction of said body.

[9] A ferrule having conductivity and to be mounted to
a discharge tube that includes a glass tube having an outer lead
projecting from an end portion thereof and is capable of receiving
power supply from a power source on said outer lead, said ferrule
comprising:

a body to be mounted to an end portion of an outer
circumferenceofsaidglasstubeande)bebornebyfabearingdevice,
saild body having a contact portion to be electrically connected
to salid power source; and

a conductive part extending from said body and to be
connected to said outer lead, wherein:

said body includes a cylindrical shape capable of being
substantially concentric with said‘ glass tube that has a
substantially cylindrical shape;

said body further includes a plurality of elastic gripping
parts circumferentially spaced apart, said plurality of elastic
gripping parts being capable of contact with the outer
circumference of said glass tube; and

a gap 1s capable of being formed between the outer
circumference of said glass tube and an inner circumference of
sald body, in a state of being mounted to said glass tube, so as
to extend over a substantially entire circumference.

[10] A ferrule as in claim 9, wherein:

said conductive part has a valley a distal end edge; and

said conductive part is arranged so that said valley is to
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be connected to an outer periphery of said outer lead.

(11] A ferrule as in claim 9, wherein:

said conductive part includes a long portion continuocus with
said body, and a wide portion continuous with a distal end of said
long portion; and

sald wide portion is arranged to be capable of contact with
sald outer lead.

[12] a ferruie as in claim 9, wherein said conductive part
has a «cylindrical portion that is capable of being
circumferentially connected to said cuter lead so as to surround
it.

[13] A ferrule as in claim 9, wherein said body has a
protector part formed so as to be located on sides of a proximal
portion of said conductive part.

{14] A ferrule as in claim 9, whérein said contact portion
is. provided along a circumferential direction of said body.

[15] A ferrule as in claim 9, wherein:

said contact portion is formed of a rib-like protrusion
provided continuously along a circumferential direction of said
body; and

said body has a large diameter portion having an outer
diameter larger than that of said contact portiocn.

[16] A ferrule as in claim 9, wherein said plurality of
elastic gripping parts are arranged to be capable of contact with
the outer circumference of said glass tube at z plurality of

positions spaced along an axial direction of said body.
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[(17] A lighting device for a display device, comprising:
a power source;
a discharge tube as in any one of claim 1; and
a chassis provided as a mounting base for said power source
and said discharge tube.
[18] A display device comprising:
a lighting device for a display device that includes:
a power source;
a discharge tube as in any one of claim 1; and
a chassis provided as a mounting base for said power
source and sald discharge tube; and
a display panel arranged on a front side of said lighting
device.
[19] A television receiver comprising:
a lighting device for a display;device that includes:
a power source;
a discharge tube as in any one of claim 1; and
a chassis provided as a mounting base for said power
source and said discharge tube; and
a display panel arranged on a front side of said lighting

device.
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