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 exanple of a lighting device
capabl e of functioning as a backlight for a liquid crystal display device
is disclosed in Patent Docunent 1. The lighting device has a structure in
which the end portions of a plurBEBERIBFIENongated di scharge tubes are
fixed to respective connecting nenbers nounted to a substantially flat

pl at e- | i ke IOIESHIRGE ditBEpoIRAd Tl ,d L IAHT NG RV X8 tIol SHAY rESPEtR | ve
connecting nenbers. An outer |lead projecting fromthe end portion of the

di scharge tube is connectediND TheEposeoNbRECHIVERa t he connecti ng nenber.
Pat ent Document 1: JP-A-2004-294592 DI SCLOSURE OF THE | NVENTI ON 0003]
(Problemto be Solved by the Invention) In the discharge tube, the outer

| ead penetrates the end portion of the glass tube. The connecting nenber is
fitted solely onto the outer |egadunsongsSrRpt,pto have contact with the gl ass
tube. Therefore, stress is concentrated on the outer lead. The -1

concent r g d o ofmérﬁés@ﬁy Xh%'eﬂt%otn' %m@sf aqrdred ReLweep L_»hgegb%' a\jfytube

and the penetrating outer cause a phenonen n | eak

ai r f““?éf%hﬁgﬁs§ ff&ﬁtl%@'&gviée?aglSQSplay device and a televisicon

receiver.

BACKGROUND ART

[0002] An example of a lighting device capable of functioning
as a backlight for a liquid crystal display device is disclcsed
in Patent Document 1. The lighting device has a structure in which
the end portions of a plurality of elcongated discharge tubes are
fixed teo 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 tc the power board
via the connecting member.

Patent Document 1: JP-A-2004-294592

DISCLOSURE COF THE INVENTION
[0003] ({Problem to be Solved by the Inventiocn)
In the discharge tube, the cuter lead penetrates the end
portion of the glass tube. The connecting member is fitted sclely
onto the outer lead, so as not to have contact with the glass tube.

Therefore, stress 1is concentrated on the outer lead. The
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a slow | eak. The present invention was nmade in view of the foregoing
circunst ances, and an object thereof is to prevent stress concentration on
an outer lead. [0004] (Means for Solving the Problem As a neans for

achi eving the above object, a discharge tube according to the present
invention includes a glass tube, an outer |ead arranged to project from an
end portion of the glass tube and be capable of receiving power supply from
a power GOWFELTr RPN £ F eyt Haw id €a dbadyiamdoarc ietwran thghe body
is nounted to the outer circunference of the glass tube, and has a contact
portion 33 elleetandalthy @@ﬁﬁéé@édn€OONﬁ@rde@@—SO@hG@ WiHd dsotBe is to be
borne by a bearing device. The conductive part extends fromthe body, and

i s conneer@atbneneiécotierwllydabk afi0005)m Adeopdang twbe hethprodseatcdlneeht i on,
the body of the ferrule can be borne by the bearing device in order to
support & helas scdmk ge tube, and therefore the outer lead will not be under

| oad due to the weight of the discharge tube. Thus, stress concentration on

the outer |eadiearphesqieventes:idRON8s hadkhendivsehage trber aecyidiqg the
present invention described above, a valley may be forned on the distal end

edge ofciheukonghuedd ve par t ansQdats t Recouter i§aQOca}9r@@eﬁ@mﬁcrté%ds to

t he conductive part whi | e being fitted into the valley. In this case, the

conduct|aghégﬁgr§@@bpebﬂn5@15ﬁ@éy fonpected -2 to the outer |ead, because
the outer lead is arranged to be fitted into the valley provided on the

di stal epgh®f t hgrconducti & RANly LW pldh t he discharge tube according

the present | nventl on

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 cuter circumference of the glass tube, and has a contact
portion to be electrically connected to the power scurce. The
body is to be borne by a bearing device. The conductive part
extends from the boedy, and is connected to the outer lead.
[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 load due to
the weight of the discharge tube. Thus, stress concentration on
the outer lead can be prevented.
[0006] In 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 wvalley.

In this case, the conductive part canbe infallibly connected
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descri bed above, the conductive part can include a |l ong portion continuous
with the body, and a wide portion continuous with the distal end of the

| ong portion, so that the wide portion has contact wth the outer lead. In
this case, a large area of the wide portion along its wdth direction can
be secured to have contact with the outer lead, resulting in infallible
cont act therebetmeen On the other hand, the Iong portion imune to contact
with t hetQUtErorbal 1984 0PREGUSEoTAS T e LeRS! |5 9+ RAnHar 4RdPE HerdiRE be
prone to elastic deflection. Consequently, contact pressure applied to the
outer | e]arbt%éﬁeb\éau%mmlq%bea]t% Figed adli %ﬁaﬁ@éhteu%@n%@b%w f tthe
present invention described above, a protector part may be provided on the
body so [ thb bl |'geat@dsomarhe silbles agfogdpnoxitimgl paEsEndn iofvarid on
conductive part. In this case, deformation of the conductive part caused by
i nt er f erdamer ad dlore gnsubbsnahces veapalbe peeveént édddus tang hertprat ect or
part being fornmed. [0009] In the discharge tube according the present

i nvent i armondescrudbed @bave, badyel asdi £ wJrdeppborg ipar tonaynbeufoned idre t he
body so as to have elastic contact with the outer circunference of the

gl ass t ubestd Nehbli St easeloddeoekashi sQEhpPitigE RABE g ir@vhded@aas to
have el astic contact with the outer circunference of the glass -3 tube, and

t her eby hen fiemgs We-€am bgsprevented fromrattling or radial novenent
relative to the glass tube, even if a large dinensional tolerance is set

for the outer g arpfer-pfe the Bl@A8S area of the wide portion along its

width direction can be secured to have contact with the outer lead,

resulting in infallible contact therebetween. On the other hand,

the long portion immune to contact with the couter lead is formed
so as tobe small inwidth and thereby be prone tc 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 to be 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.
[0009] In 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 cuter circumference of the glass
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tube. [0010] In the discharge tube according the present invention

descri bed above, the glass tube can have a substantially cylindrical shape
and the body can have a cylindrical shape substantially concentric with the
gl ass tube, in which the contact portion may be forned al ong the
circunferential direction of the body. In this case, the contact portion is
provided along the circunferential direction of the cylindrical body, and

t her ef oréPomistttihe by &heelfgy redfnEanobe care P i Kititolytg or
considering the angle of the discharge tube about its axis. [0011] In the
di schar ge@diible BeEoRgnhgrERatpresdimt inweatlRen tddseridiesh abbve, tdmugl ass
tube can have a substantially cylindrical shape and the body can have a

cyl i ndridiaershapel sullstrandealilsysconftentttia onitielr tthemgltassof utbes dlmsshi ch
the contact portion nmay be fornmed of a rib-like protrusion provided

conti nudusteg. al ong the circunferential direction of the body, and a |arger
di aneter portion having an outer dianmeter larger than that of the contact

portion pEylLM®e @rOVied dsclidegdodybe VIEBokHendi sekapge steube iirsrgpiticon a
wor kbench or the like, the surface of the contact portion forned as a

rib-1ikeidy®t inisd oRboRY, geheSChyBiSHEt BEe LANCORLAEL M tdudreinmarkibench.
However, according to the present construction, the large dianmeter portion,

whi ch i s o1 d01 haMgpan Quf &fndi BBy eLahangfie thapyiRahrotaliN&hah
contact portion, can prevent the contact portion from being scratched.

[0012] lﬂiﬁ%r@é?&?ﬁ?}; %%n%‘é%%r%%cﬁfgﬂl leet Efagé ec%%%t, iﬂmtéhoehe contact
portion may be formed alcng the circumferential direction of the
body.

In this case, the contact portion is provided along the
circumferential direction of the cylindrical body, and therefore
connection to a relay connector can be achieved without
considering the angle of the discharge tube about its axis.
{0011] 1In the discharge tube according the present invention
described above, the glass tube c¢an 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 pcrtion having an cuter 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-like 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 cuter diameter larger than that of the
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descri bed above, the glass tube can have a substantially cylindrical shape
and the body can have a cylindrical shape substantially concentric with the
gl ass tube, in which a plurality of elastic gripping parts capabl e of
contact with the outer circunference of the glass tube nay be provided on
the body so as to be circunferentially spaced apart. A gap is forned
between the outer circunference of the glass tube and the inner

ci r cunf ¥ of PPRELIBBdY 50! der ekt ERE cwvartadie Bubst@nt fappy bedntd re
circunference. In this case, the gap, i.e., airspace having a therma
conduct is4tatdipws than that of netal or synthetic resin, is provided
between the outer circunference of the glass tube and the inner

ci rcunf er@hce] oflirt hehdodysshanget bukbxt endoedengt hte $ulestcant iialdantentr re
circunference. Thereby, heat transfer from the glass tube to the body side
can be suppresssd, aandgonsaguent bys radiet icem | Navet ed naludanperiailure of
the gl ass tube can be prevented. The suppression of tenperature reduction

in the gt@ssndtidel CaNapeevert ©oheBban ehnMeiLiH Yacapahharotaheigitpe
encapsulated in the glass tube. This enables retention of |um nescent

per f or nenges t 41901311 § RohkRendirsehal g8 g1 ags ardid)gi h g iRes gty 4 vienf i on
descri bed above, the glass tube can have a substantially cylindrical shape

and the @Pd¥18§EiEa\@%'%€QL¥1lgj r]ggzif;/@é"l_ %§g Bgfa%lfbs({&mai@é'wiegn%@t "digpth the

gl ass tube, in which a pluralit stic grippling parts capable of

tact w I f I 1 ided
The. body o he T NS of P B R B i B0 IR R

bet ween as to be circumferentially spaced apart. A gap is formed between

the outer circumference of the glass tube and the inner
circumference of the body so as to extend over the substantially
entire circumference.

In this case, the gap, 1.e., airspace having a thermal
conductivity lower than that of metal or synthetic resin, is
provided between the outer circumference of the glass tube and
the inner circumference of the body sc¢ 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 bke
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.

[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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the outer circunference of the glass tube and the inner circunference of
the body so as to extend over the substantially entire circunference. The
plurality of elastic gripping parts may be arranged to have contact with
the outer circunference of the glass tube at a plurality of positions
spaced along the axial direction of the body. In this case, the elastic
gripping parts have contact with the glass tube at the plurality of

axi al | y-&lpa@édSpasi Girém®inITHe ey, CehePbodp fofcatHeadler vl ithesevilra from
changing its orientation and consequently formng an angle with the axis of
t he gl asslraiyele {018t nthdey I st hatye nahéeagoordidry tdre greesemty istvent i on
descri bed above, a cylindrical portion, which is circunferentially

connect etk tte bhecbutwnf ¢ ead 5ol ag spacsur apand . 1A ,gamysbfcpnediedveam t he
conductive part. In this case, the conductive part includes the cylindrical

porti on tdapahlereof ciircunfferentical by sti¢ ounldigryg theeoutrd |ead, irard
t hereby the conductive part is prevented from di sengaging from the outer

| ead. Conseguendtoncd her cordbetiyveo pad ttccartbad bhkal tidlaureaniactad fo the
outer lead. [0015] As a neans for achieving the above object, a ferrule

accordi nghtord r@lﬂf@ﬁﬁé&emmentm@n,plwaqnt@a%fcm%octﬂdn ﬂl@% ih e be
nounted to a discharge tube that includes a glass tube aving an outer |ead

proj ectifg, fyoman-£od RO o) Lhgrget §9th Frn@soilOe P& 1 @réa{ d ecei ving

power supply from a power source on the outer Iead i ncl udes body that is

to be Myt %qats% @ﬂbeGQEi aD?)rltu'r?i'i l%fy I‘)?epcg)é"ltﬁalor% s%lérge%r gﬂgﬁgoéhé Q&lgilass

tube and t
direction of the body.

In this case, the elastic gripping parts have contact with

the glass tube at the plurality of axially-spaced positions.
Thereby, the body of the ferrule is secure from changing its
orientation and consequently forming an angle with the axis of
the glass tube.
{0014] 1In the discharge tube according the present invention
described above, a cylindrical portion, which is
circumferentially connected to the cuter lead so as to surround
it, may be provided on the conductive part.

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

[0015] As a means for achieving the above ocbject, 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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be borne by a bearing device and has a contact portion to be electrically
connected to the power source. Further included is a conductive part that
extends fromthe body and is to be connected to the outer |ead. [0016]
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 Iead w Il not be under | oad due to the weight of the discharge
tube. THS, FetiesERANGERMT &9Gh B9 tweo%t%%pﬂjeiécf% HP PV SREES [ 0017]
In a ferrule according to the present invention described above, a valley
may be fOFEte citidie fadallshdidefye dtodhe hatondudid Ve gruntes! tisatan he
val l ey of the conductive part can be connected to the outer periphery of

t he out eand gk tign i $heasaterhelicohaderienreepalt teangbess nfabe i to
connected to the outer |ead, because the valley capable of being fitted
onto tHee oveene peyi ph@ﬁyardmgt e vounteerariedda $ saprovided oprtherditst de end
of the conductive part. [0018] In a ferrule according to the present

i nvent i onleescradedy o tdcheocohdustvere spantcecankunthedeimacl odgd pigrt i on
continuous wth the body, and a wi de portion continuous with the distal end

of the |or@rpartier psot tdals EReendder i therb&@n ahav es cenbacionidted he
outer lead. In this case, a large area of the wide portion along its wdth

di recti of, cae be i securegit o have contact with the outer lead, -7 resulting
ininfallible contact therebetween. On the other hand, the [ong portion

i mune t op eo§t a@kd@ﬂdlrig‘“@o%%%ré@@ﬁt 19 vieerned, Sife %%d&%@%hé"@r‘rdlﬂe wi dth
and thereby be prone to elastic deflection.

can be borne by the bearing device in order to support the discharge
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 cn 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 cuter lead, because the valley capable of 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 to the present invention described
above, the conductive part can include a long portion continuocus
with the body, and a wide portion continucus with the distal end
of the long portion, so that the wide porticn can have contact
with the outer lead.

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

width direction can be secured to have contact with the outer lead,
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Consequently, contact pressure to be applied to the outer |l ead can be
reduced. [0019] In a ferrule according to the present invention described
above, a protector part may be forned on the body so as to be |ocated on
the sides of a proxinmal portion of the conductive part. In this case,
deformati on of the conductive part caused by interference with foreign
subst ances can be prevented due to the protector part being forned. [0020]

In a ferf&iel btdridi Hyfe bl thee resait FResRPRENegBscrPhéde abboE hadilel astic

gripping part capable of elastic contact with the outer circunference of
the gl asis§ U P Ihe ot ABYNEN T £ het by Wit fhiesovhss, Lepd & dsanreed
gripping part can have elastic contact with the outer circunference of the
gl ass t ubeasardbefaradhyin igitheandthecgp voee preventedl fpdarrdatt] 9 gigl wr-
radi al novenent relative to the glass tube, even if a | arge di nensional

t ol eranceonseqeentIve coret out arres amwet ero dfe tdrp pleadsta ubdee qut2]ldad a
ferrule according to the present invention described above, the body can
have a cydn nok i cadlusddpe capabl e of being substantially concentric with the
gl ass tube that has a substantially cylindrical shape, in which the contact

portion n@yl9pe mfroknesh ah g ddie dinc usf eie piriedlendi [£¢Eh0Don |deddd ioadsSe,
the contact portion is provided along the circunferential direction of the

cylindrigsbydodyyranethepghonty p8 £OMAEHhOMd Body &) A% OBREU At &Aan be
achi eved without considering the angle of the dlscﬁarge tube about its
axis. [O02% 18 Ged e F Ul 6o AGEORL NG E 01 LRES PT E8ENLABYEPLLONpApECT | bed

In this case, deformation of the conductive part caused by

interference with foreign substances can be prevented due to the
protector part being formed.
[0020] 1In a ferrule according to the present invention described
abcove, an elastic gripping part capable of elastic contact with
the cuter 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 1f a large dimensional tolerance
is set for the outer 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 along the circumferential direction.

in this case, the contact portion is provided along the

circumferential direction of the cylindrical body, and therefore

-8-



above, the contact portion can be fornmed of a rib-like protrusion provided
continuously along the circunferential direction, and a |large dianeter
portion having an outer dianeter larger than that of the contact portion
may be formed on the body. Wien the discharge tube is put on a workbench or
the like, the surface of the contact portion fornmed as a rib-1ike
protrusion . get scratched due to contact with the workbench. However,
accordiﬁﬁ”FHgﬁﬁﬁgbré§énﬁ'c6ﬁ§@¥ucFPBﬁ?cFﬁé | GRGe oF arfEtiere st t v RoUthi ch i s
formed to have an outer diameter |larger than that of the contact portion,

can preVeEHtStIRF dohtHed Pt ot £l Bef Aip r e r BtkhierbOL00DB #hia-ferrul e
according to the present invention described above, the body can have a
cylindri E%qz%]haﬂél 2 bl el © R Cseirad ndstipstlenbraskey tconeent 9 dd3d ited gl ass
tube that has a substantially cylindrical shape, in which a plurality of

el asti c akpippithg pantsctdpabt owfcagoneatermed v ft her but b keinmumfusrience  of
the glass tube may be fornmed on the body so as to be circunferentially
spaced agpartidedl gapicianmides ¥ wrateshdethweerni tden f eoereri i rcimd@rience aofd t he

gl ass tube and the inner circunference of the body, in a state of being

mount ed 4 datrhe @lassténhpertson Asvingext endeevetamdiee sUbstgant tRbhytietire
circunference. In this case, the gap, i.e., airspace having a thernal

conduct i tiyhd aywitddanpd heicfndRtind BsrvyAthet t€e resin, can be provided
bet ween the outer circunference of the glass tube and -9 the inner

ci rcunference yert hecbad¥charas tepexi &Nshoel at Rerksuhshantighd yientire
circunference. Thereby, heat transfer from the glass tube to the body si de

can be syppressede APALORSRANEAt Y tion formed as a rib-like protrusion
may get scratched due to contact with the workbench. However,
according to the present constructien, the large diameter portion,
which is formed to have an cuter diameter larger than that cf the
contact portion, can prevent the contact portion from being
scratched.
[0023] In a ferrule according tc 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 a plurality of elastic
gripping parts capable of contact with the outer circumference
of the glass tube may be formed on the body sco as to be
circumferentially spaced apart. A gap can be formed between the
outer circumference ¢f 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, 1.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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reduction in internal tenperature of the glass tube can be prevented. The
suppression of tenperature reduction in the glass tube can prevent cohesion
of mercury capabl e of being encapsulated in the glass tube. This enables
retention of lum nescent performance. [0024] In 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 circunference of
the gl as etg%%eﬁtCérﬁPﬁggFFP§eonp&§%;bﬂéys%%c%ﬁ gPoﬁét?ﬁ@ &%l Wi ection
of the body. In this case, the ela%tic gripping parts can have contact wth

the gl as$*tUbE at21he SHitura FLyCBRIaxParey- sPhce podieditohsan SRl 11Et eby
the body of the ferrule is secure fromchanging its orientation and
consequent® ¢ LESENTHRE &7 BRQIPOAN £ hde Kanake SUFPragfedyl asd qUREIYUTZS] In a
ferrule according to the present invention described above, a cylindrical
portion, 'efiehion éapablteiabetagreckounf erfenthal by asennedredceo thwe outer
| ead so as to surround it, may be fornmed on the conductive part. In this
case, thercomduedi vdhpastpphekbades ahéeopkiradnireat edpot t o ncbpald lea of
circunferentially surrounding the outer | ead, and thereby the conductive
part cantiges peevierd eent rromediisengagiengurfy oapabec auff beihgachcd@onsequent | y,
the conductive part can be infallibly connected to the outer |ead. -10
[0026] Aiti ghiei ngldeyi aritac.cor dihng t enabeepr esenintimeend Fonl unicd gkast a
power source, a discharge tube according to the present invention described
above, anghBo€ehassés provided as a nmounting

[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 cocnsequently forming an angle with the axis of
the glass tube.
[0025] 1In a ferrule according to the present invention described
above, a cylindrical portion, which 1is capable o©f being
circumferentially connected to the outer lead so as to surround
it, may be formed on the conducitive part.

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

infallibly connected to the outer lead.
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base for the power source and the discharge tube. [0027] A display device
according to the present invention includes the |Iighting 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
i ncl udes the display device described above. BRI EF DESCRI PTI ON OF THE
DRAW NGS 0029] Fl G Hé IS avpers pective view of a discharge tube .
accor di ng’19° an Brbéalreas fe EQ@33%30349Q9FﬁﬁtFQ? PF8ﬁ€n$|éﬁWﬁn3%ﬁp
di scharge tube; [FIG 3] is a partial plan view of the discharge tube;
[FIG 4]14%11@% AeP W e 6 tife éllcblc‘%%“ri‘ﬁget GBee I d5)gite RhpAtaE@nY r ont
view of a glass tube; [FIG 6] is a perspective view of a ferrule;, [FIG
7] is a Freant drewdasfc tiled ehqiis:; 3nAl & cBpspsaprentdedeas of mchen tHerg ul e:
[FIG 9] is a bottomview of the ferrule; [FIG 10] is a side view of the
ferrul e;pd+d Gonlfjhe speawdorszantal ascéctlil@n@iswlhm@ftlabdi spl ay devi ce;
[FIG 12] is a perspective view of a lighting device; [FIG 13] is a rear
view of (k1] ghhi rg sthdvicedef & atdprdsing partilad | preskatgeichfardnitorvi ew of
the lighting device; -11 [FIG 15] is a sectional view of a relay
connect orncliidd 5 hk6] i Rt anpelspacd iee Hiewdohbbhe, raeldy adspesy @anel FI G
17] is a sectional view of an on-board connector; [FIG 18] is an expl oded
per spectd Meavd& &f ©hd ef ¥hiSi O1dE e6LI MRS ; 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] 1is 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] i1s a side view of the discharge tube;
[FIG. 5] is a partial front view of a glass tube;
[FIG. 6] 1is a perspective view of a ferrule;
[FIG. 7] 1is a front view of the ferrule;
[FIG. 8] 1s a rear view of the ferrule;
(FIG. 9] is a bottom view cof the ferrule;
[FIG. 10] is a side view of the ferrule;
[FIG. 11] is a horizontal secticnal 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 19] is a perspective view of a ferrule according to an enbodi nent 2;
[FIG 20] is a side view of the ferrule; [FIG 21] is a front view of the
ferrule; [FIG 22] is arear viewof the ferrule; [FIG 23] is a
perspective view of the ferrule attached to a glass tube; [FIG 24] is a
front perspective view of a |lighting device according to an enbodi nent 3;
[FIG 25] is front view of the lighting device; [FIG 26] is a
per spectiff e vi IS FelSRF CGHfdctord qiFlaarelay inpsshdtial | y- enl ar ged
front view show ng a connecting structure between a relay connector and a
di schar dé'fGubd:®! ['A @ PrEg|shestd v delan vl dthen reelayy cuoHmesetot’, [FIG 29] is
a sectional view showing that a ferrule on a discharge tube is capable of
engagi nd Mi%-h 1d IstigpgersetRIagal30]i4w of sactironmand ewshowiaty a connecti ng
structure between a relay connector and a power board; [FIG 31] is a
per spectliflé .vi 8l isf aa edirsclterdgee t sibes 1V FNGew32] ai te ey afonvireweofvea ;
ferrule; [FIG 33] is a plan view of the ferrule; [FIG 34] is a side view
of the fl@Tul e,9] Fl & a3bfrepeatiear viemwspecta veeviele obicthedinghtbongndevi ce;
-12 [FIG 36] is a front view of a lighting device according to an
enbodi mestboBinfdrdtG2;37] is a front view of the lighting device, from which
di scharge tubes are detached,;

[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 perspectiveviewcf a lightingdevice according

to an embodiment 3;

[FIG. 25] 1is a front view of the lighting device;

[FIG. 26] 1is 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] 1is a side view of a relay connector;

[FIG. 29] is a sectional view showing that a ferrule on a discharge

tube is capable of engaging with a stopper:

[FIG., 30] is a sectional view showing a connecting structure

between a relay connector and a power board;

[FIG. 31] is a perspective view of a discharge tube;

[FIG. 321 1is a rear view of a ferrule;

[FIG. 33] is a plan view of the ferrule;

[FIG. 34] 1is a side view of the ferrule;

[FIG. 35] is a rear perspective view of the lighting device;
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[FIG 38] is arear viewof the lighting device; [FIG 39] is a perspective
view of a grounding nenber; [FIG 40] is a perspective view of a grounding
terminal; [FIG 41] is a sectional view showing that a ferrule on a
di scharge tube is capable of engaging with a stopper; [FIG 42] is a
partially-enlarged front view show ng a connecting structure between a
gr oundi term nal, and a di scharge _tube;, FIG 43] is a perspective view
showi ngn[%lﬁgodi cdtS 6n IFPTE VeFrurd; 2 ﬁlilgé[tlﬁlﬁ] dieéJlgesia&éo\?Fié Y%fOFPE  43;
[FIG 45] is a perspective view of a grounding termnal; and [FIG 46] is a
sect i on&™BAE i'ng a connection between a grounding terninal shown in
FIG 45 and a ferrule. Explanation of Synbols [0030] 10: Lighting device
11: Di spltdyp-pahel 12 aREraptconmectdr ths: 1 kehag gdevige, IsompuRdchboar d
40: G ass tube 42: Quter lead 50: Ferrule ©51: Body -13 53: Large dianeter
port i on diszhagsiet datbgsoraticodesacl@gdysti c gri ppi ng part 55: Protector part
57: Conductive part

[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 aperspective viewshowing amodificaticn of a ferrule;
[FIG. 44] is a side view of FIG. 43;

[FIG, 45] is a perspective view of a grounding terminal; and
[FIG. 46) 1is a sectiocnal 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: Ferrule

51: Body
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58: Long portion 59: Wde portion 59G Valley BEST MODE FOR CARRYI NG OQUT
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 DI FIG 18 is an expl oded
perspective view of a television receiver TV. A display device D included
inthe television receiver TV.is a so-called liquid crystal display device
i ncl udi my * aldrgH &y 2PRNEL PPTAA@™a 1ighting device 10 as shown in FIG 11,
which forns a horizontally-el ongated rectangul ar shape as a whole. The

di spl ay Panefortars @PS5d98d on the front side of the lighting device 10,
so that the lighting device 10 as a backlight can illum nate the display
panel 1P%r ofmlEkéiFadkisPday Re¢rdhown in FIG 18, the tel evision receiver
TV includes the display device D, and front and back cabinets Ca and Cb
capabl e Tf: hélrditegtole paditspl ay devi ce D therebetween. Further included are
a power source P other than a power board 16 (corresponding to a power
source df’/it h€opdeséntvel paertt i on) descri bed below, a tuner T and -14 a stand
S. FIG 11 schematically shows the display device D, and therefore the
shapes dfsrellaygconredbor s 14, on-board connectors 18 and the like differ
slightly fromthose in the other figures. The display panel 11 has a

wel | - kn@w: canster yetigdn in which liquid crystal as a material with an
optical property that changes wth applied voltage is disposed in the gap

bet ween spd r apgpagent

BEST MODE FOR CARRYING CUT THE INVENTION
[0031] <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
receiver 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 horizentally-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 c¢f holding the
display device D 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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TFT substrate and a transparent CF substrate. TFTs (Thin Film Transistors)

, as switching elenents connected to a source wiring |ine 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

col or sections of three primary colors, i.e., Red (R} , Geen (G and Bl ue
(B) , are n natrlx and nmon Ie trode are provided on the
CF sub?t? 8 ?00§§¥3 e?%?%ﬂ?chi}gﬁtéﬁﬁf lf@?a¥H%eY Ghting devi ce
10 includes a unlt 12 and power boards 16, The | amp unit 12 includes a
met al | i &h@ﬁgﬁr ”Eée HSPRRAS %ﬁérlw GORBERBCAShbt i fdmbmr;ﬁ ePBREateds
rectangul ar plate and functions as a reflector plate. Further included are

a pl ur al® pndofhgi bEhardel fsibed i Hel drich Bhasei Yont Pt ifdauass -
vertically arranged on the front side of the chassis 13 so as to be
parallel to dhe dhewhey paared &l plag alwall dfnawsl apnsdnpettions dMwhich
(corresponding to a bearing device of the present invention) which are
verti callliyjuart angedaalaong ndteet bt bralthedgesp afcalhprohassiystha3 ckangsst o
correspond to the discharge tubes 15. The power boards 16 are di sposed on
t he backvigildeppll itHevehasse sisldispoasdt bn supphyp poveech a thendbachkartge
tubes 15 via the relay connectors 14. -15 [0034] As shown also in FIGS. 14

and 15, Taplsuiadtintat ofammuntimasgrdas 13H amgwespandi ngTko (rhe nemds mof t he
di scharge tubes 15 are forned through the chassis 13 so as to extend from

the frontrasisdestdrsit,hasbagks shigy Anthad©s \@ittaldy tard angad-sSqiasnyo be
|l evel with the respectlve di scharge tubes 15. The relay connectors 14 are

mount ed LHOYER { R HeRPEEhEVE ADURHNSNALES: ditarnkAeh £6!@¥kn other,
and pixel electrodes connected to the TFTs are provided on the
TFT substrate. A color filter, on which color sectiocns of three
primary colors, i.e., Red (R), Green (G) and Blue (B), are arranged
in a matrix, and a common electrcde 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 s0 as to be parallel
te one another, and a plurality of relay connectors 14
{corresponding to 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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connector 14 includes a holder 20 nade of synthetic resin, and a netallic
relay termnal 30 housed in the holder 20 (See FIG 16). [0035] As shown in
FIGS. 14 to 16, a pair of upper and lower elastic retaining parts 25 and a
pair of right and |l eft engaging surfaces 26 are formed on the outer surface
of the holder 20. The holder 20 is inserted into the nmounting hole 13H from
t he fronE S'Qf of the chassis 13, and is fixed to . the chassis 13 due to the
engagi ng &tk abSsSBBYR R BBt figCéont Actn%hilth EnelBpehihy Sdde Ut ke
mounting hole 13H on the front surface of the chassis 13 and due to the

ret ai ni ﬁyﬂpﬁ%tlr%lsi:@%eérmflﬁén@l Bettihe eedai af dd paicshaggeptihgs| beleed by t he
openi ng edge of the nounting hole 13H on the back surface of the chassis

13. Wherfaimest fdd otght heechiagss s 1133 sot he §o emteat fport fba Dfonthe e der 20
projects to the front side of the chassis 13, while the back end portion of
t he hol der 2@ bmadj edtds,t antherbavkrsidel ol aheachadssis 438.tdA eorteaieder room
23 is formed in the projecting portion of the holder 20 on the front side
of the ohdassithelBesbycrémpvidngchhegs rodiesurf.acehantdel ope-dratertadrsuardf ace
thereof. A plate-like wall portion 27 is fornmed on the projecting portion

of the hotdepbudfeantihrudtackest sbpe®fiddhcthassigshdBes The.r ekt ayn trenmynal 30
is disposed in the holder -16 20. The relay term nal 30, which can be

formed yorhendidg 1 ieipldds Plrdedbato inadorded i @ Predater HHed
shape by punching, includes a tube connecting portion 31 having a pair of

upper and pover: &1 asdi L, NP N PG hotdsdPTEEHY R13fas MVise @,

substantially circular "arc shape, and further includes a
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 cuter 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 1in abutting contact with the opening edge of the
mounting hole 13H on the front surface of the chassis 13 and due
to 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
cf the chassis 13, while the back end portion of the holder 20
projects to the back side of the chassis 13. A container room
23 1s 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 portion 27 1is

formed on the projecting portion of the holder 20 on the back side

of the chassis 13. The relay terminal 30 is disposed in the holder

- 16 -



pl ate-1i ke 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]
As shown in FIGS. 11 to 13, each power board 16 includes a circuit board 17
having a circuit fornmed on its back surface (i.e., the surface on the
opposite side. of the chassis 13), electronic conponents 19 nounted on the
back surfhce of the circuit board 17, and a plurality of on-board
connectors 18 nounted on the back surface of the circuit board 17. The

on- board conned¥orkS ey dra®idia cal1 ywht¢hnged BEoAgrMeRebYaberaling de edge
of the circuit board 17 so as to correspond to the respective relay
connect distaldl 1Aso5aban thatFIlg fgrmedchnten-soareieonrietiof $Bapacles a
housi ng 60 nade of synthetic resin, and a netallic output termnal 70

di sposeduntiiie hdusilngied0a DPnbe eyt Gyl 1@ qesst 1681 ilt hasting a pair of
vertically-el ongated rectangular opening is fornmed on the front surface of
t he housippeS@ndrheweapehaayiofnipel mngagiteg IeCesmeb3of ol ignédwiirtch a
fitting hole 17H that is fornmed through the circuit board 17 so as to

extend drenobthantiant ysidclerdwoidheabacksisipgte. Ahe duimniert eiAtDale#0,a whi ch
can be fornmed by bending a -17 netallic material that is fornmed into a

pr edet ergi fed- shapeoby d Esedd N g ipRetudess a psubsiantigat b - shared de .

connecting part 73 capable of elastic deflection. The connecting part 73 is

partly tcatgd BnhberengaghngihRCESS H3i sHRG LNAnPORET QTh10f1 ddve Hput
termnal 70 on the opposite side of the connecting part 73 is connected to

the circit Jormed onyhe LibadiettRear folfion 33 is arranged along the
wall portion 27,
[0036] As shown in FIGS. 11 to 13, each power board 16 includes
a circuit beard 17 having a circuit formed on its back surface
{(i.e., the surface on the opposite side of the chassis 13),
electronic components 19 mecunted on the back surface of the circuit
board 17, and a plurality of on-board connectors 18 mounted cn
the back surface of the circuit board 17.

The on-board connectors 18 are vertically arranged along
the lateral side edge of the circuit board 17 so as to correspond
to the respective relay connectors 14. As shown in FIG. 17, each
on-board connector 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-elcongated rectangular
opening 1is 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 so 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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[ 0037] [Discharge Tube 15] As shown in FIGS. 1 to 5, each discharge tube 15
used in the lighting device 10 is fornmed of a cold cathode fl uorescent

tube that includes a generally elongated straight glass tube 40 having a
circular cross section, elongated outer |eads 42 which have a circular
cross section and project linearly fromthe respective ends of the gl ass
tube 40 and coaxially wth the glass tube 40, and further includes ferrules
50 attacdhePtbld Hatsespeciidle Bhd Pored o uch redafe @gHiged tpeaudy
Mercury is encapsulated in the glass tube 40. Each end portion 40a of the

gl ass t WD ADLI% nEre e htd Bt Gl B 1Y Heapehanned t igHagea by’ heat |
and thereby forns a doned portion 41. The outer |lead 42 penetrates the
domed poravanlarft pdesglicrRéeéteirhgone FIIGS.colnestilg pach 7erralp@B0yv s a

si ngl e- pi ece conponent, which can be fornmed by bending or hamering a

met al | i cl¢@ated icopperemdioifgplatesd 68t | Shegidmbgorandnf of mede ittt
predet er mi ned shape by punching. The ferrule 50 includes a body 51 and a
conduct i wermpardl 570 Jhethedypbdsigenetakl yff ahes cantyldtneg ¢alr tshvapel s
concentric with the glass tube 40. The inner diameter of the body 51 is set

to be slighidycd@rgerthé hanrdher ot efiedi aneties of réher ghassdt ube 40. A
circunferential -18 rib-like contact portion 52 is formed on outer

circunferemtipl [swWiaceeofrddee ndy 51, so as to bulge outward at a
position slightly posterior to the anterior end edge thereof and forma

circular shapgs capgentid cpmid h 1 he, bpdy. ok, Jihegconjactportd Qea? has  a

substantially semcircular cross section, so that the outer surface of the

contact porti o), v2, calNAVE 14 NEs COMALE M 1D I8 cathode fluorescent

tube that includes a generally elongated straight glass tube 40
having a circular cross section, elongated outer leads 42 which
have a circular cross secticn and project linearly from the
respective ends of the glass tube 40 and coaxially with the glass
tube 40, and further includes ferrules 50 attached to the
respective end porticns 40a of the glass tube 40. Mercury is
encapsulated in the glass tube 40. Each end portion 40a of the
glass tube 40 1s 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 allcy) 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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relay connector 14. A circunferential rib-like large dianeter portion 53 is
formed on the outer circunferential surface of the body 51, so as to bul ge
outward at a position slightly anterior to the posterior end edge thereof
and forma circular shape concentric with the body 51. The | arge di aneter
portion 53 has a substantially semcircular cross section. The outer
dianeter  of the large dianeter portion 53 is set to be |arger than the
outer df Hiet Bfe dior et ditBctCpord i bh BRmetheo ittt PoartihemntEdml the

| arge di ameter portion 53 are arranged respectively on the anterior end

si de andSposter Pérttenbodiydd of o tafet bEy 9510 S atidrpeispased iatony t he
axial direction of the body 51. [0039] Elastic gripping parts 54 are forned
on the boeyts1idy LomiieEsubstantend |gdde stHegpesd £l | fetmangidlewet i ons
thereof. Each elastic gripping part 54 is generally fornmed as a

canti |l eveiaee porténir extiehdh nghpadseeyi ot | y Thepexirdftiacal Ipgriierarboblague
direction slightly leaning radially inwardly), which is capable of elastic
and radial sdeftectiahlw tbmacsuppbatedrpesnteanibhs spr akiatralthend e
anterior end). A curved portion 54a is formed on the distal end portion (or

posteri oguefscdar iteR) cehtthe pbasibs SYrdPiRGPaiheddensAcBSwi Hh GtHa/e i N
an oblique direction leaning radially outwardly. The outer surface of the

curve (ofeiaershyeccd® faci ng siwdaceroft the cuyvied Porddn Hdanaad abut

on the outer circunferential surface of the glass tube 40.” Three elastic
gri ppi NG, Paf { S ¢k a1e £hPRARG,ALL1BY & 1 %&‘f@hﬁf@'r%ﬂ%ifdaﬁesuE!EElEH”éPr&{E' al

direction. An imaginary line that connects the curved portions 54a of the

tTEreegi 2'&2?%3% %OJ?I Hgagia%g tBALLS 240 l0kTBa B CLI 6L &1 COOTEM ik W thh 118 fody 51
to the posterior end edge therecf and form a circular shape
concentric with the body 51. The large diameter portion 53 has
a substantially semicircular cross secticon. The outer diameter
of the large diameter portion 53 is set to be larger than the outer
diameter of the contact portion 52. The contact portion 52 and
the large diameter portion 53 are arranged respectively on the
anterior end side and posterior end side of the body 51, so as
to be spaced along the axial direction cf the body 51.

[0039] Elastic gripping parts 54 are formed on the body 51 by
making substantially U-shaped cuts in tangible portions thereof.
Each elastic gripping part 54 is generally formed as a cantilevered
portion extending postericrly (specifically, 1in an oblique
direction slightly leaning radially inwardly), which is capable
of elastic and radial deflection with a suppcrted point on its
proximal end (or anterior end). A curved portion 54a is formed
on the distal end portion {(or 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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imagi nary circle, when the elastic gripping parts 54 are not forced into

el astic deflection or are in a free state, is set to be smaller than the
outer diameter of the glass tube 40. The curved portions 54a of the elastic
gripping parts 54 and the large dianmeter portion 53 are positioned in the
axial direction of the body 51 to be substantially aligned with each other
(i.e., both are p05|t|oned on the posterior end portion of the body 51)
Therefor%ac%%% F&r g e (MQﬁnﬂhﬁ'q&ﬁWﬁdoﬁogﬁlp§ REE ERRcHARBremtilkg |quter

conti nuously FFOVIded but breaks are provided so as to correspond to the
el astic CyFrppiagepatds 54rfpge4olf dma heldddytske 40pai Thofeeprotastiior parts
55 are fornmed as cantilevered portions protruding anteriorly fromthe

ant er i orgr epigli relgearier ebf. Ahe Faimmest protwctor ipaerya3% apéongr driged
circunferentially spaced apart, and extend linearly fromthe body 51 so as
to be fIushcmMéeemmthalF&ﬁnémﬂiomn tAre ibady naty fhneethét ondnist opperts: 56 are
formed as cantil evered portions protruding anteriorly fromthe anterior end
edge t heteonfed Thertpraxd tella eddthsi ter®re lpnstier igern percgshae) sof4 emeinof the
three front stoppers 56 is flush with the body 51, while the distal end

side (oraamtieciier caithiside) Whereaheexi@mdssin ambl § guee €éf eetfi othd eani ng
inmardly froma direction parallel to the axis of the body 51. The three

-20 froninsyOpPey S 5612, 6y POSithi-0ness Ack 939 ?fi%%q%%@é 5@fa@xh8tOfoddigy body
51 fromthe pair of protector parts 55. E he conductive part 57 is

f or med a§n@o%%ts'tll%vgé§9e@9£&ﬁ% 2 £xtign '%@QEQFborlé’ng% bheanteri or end

edge of the body 51 and from between the pair prot ector parts 55. The

conduct i sy RHd offe ke Hflese A J0PGe RATIJLRLBE £ONT IANONS VLLLINE ANt eri or

54a of the elastic gripping parts 54 and the large diameter portion
53 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 porticon ¢f the body 51). Therefore, the large
diameter portion 53 1is not c¢ircumferentially continuously
provided, but breaks are provided so as to correspond to the elastic
gripping parts 54.

[(CC40] On the body 51, a pair of protector parts 55 are formed
as cantilevered portions protruding anteriorly from the anterior
end edge thereof. The palr 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) therecof extends in an oblique direction leaning inwardly

from a direction parallel to the axis of the bedy 51. The three
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end of the body 51, and a wide portion 59 that further projects anteriorly
fromthe anterior end (or distal end) of the long portion 58, which results
in an el astically deformable construction. [0042] The proxinmal portion of
the long portion 58 is continuous and flush with the body 51, and extends
parallel to the axis of the body 51. The distal portion of the |long portion
58 extends in an obligue direction leaning inwardly toward the center of
axis Of X" FEAPPSES gé FHAPSH G Ry Osisnkh e x@THer h & &t R8LEF P brRtiFasses

t hrough the center of axis of the body 51 or its vicinity. The wdth of the
| ong port¢dn B8 F2oethe Pkl souf fPEP et tyr shafisf2?- the length of the |ong
portion 58. Therefore, the long portion 58 is capable of elastic

def ormat 1@ in (The cadidar-tdveastitoh’ofs folmeboaly a5dankl Asyeredafcoriemtt on in
a direction intersecting with the radial direction (and intersecting with

t he | ongistuetichialg atitresct oy of ramhet heoran poridorers8)edand felt@st ikedyorsli onal
deformation around the |long portion 58 itself as the axis. The anterior end

edge pordndrfreim teeweedythd sofr espanditeg tica thetar ea. bEisvesmddre iprot ect or
parts 55 is set to be posterior to the anterior end edge portion

correspophiihgh 1 q idieidiher 1anhgaportheneby, cdéhei PreXs Nl tiparHd emtefritdie | ong
portion 58 can be secured to be large in Iength. The proxi mal portion of

the | ongepdrdf Ahe 1&HPE1I,S abidr QUWE_@éegéi:@-u)ﬂ posird Ongd {1 e spndw £hed
between the pair of protector parts 55. The anterior ends (or di'stal ends)

of the protector parbs &% éﬁ%@@éktérﬁmgrmé&%@ﬁ@ bg][u%cﬁéegg Opcmiiecrﬂ or end

(i.e., the distal-portion-connected curved portion XI mal portion

of the |gng &Hﬁéﬂ‘¥%§ﬁﬁté 00431 J?§s¥{9§lP€r&éfEE§§£ié LORLL pyops,gand flush
with the dista

[0042] The proximal portion of the long portion 58 is continuous
and flush with the body 51, and extends parallel to the axis of
the bedy 51. The distal portion of the long portion 58 extends
in an obligue direction leaning inwardly toward the center of axis
of the body 51, so that an imaginary line extending therefrompasses
through the center of axis of the bedy 51 or its vicinity. The
width of the lcong portion 58 is set to be sufficiently small for
the length of the long portion 58. Therefore, the long portion
58 1s capable of elastic deformation in the radial direction cf
the body 51, elastic deformation in a direction intersecting with
the radial direction f{and intersecting with the longitudinal
direction of the long portion 58), and elastic torsional
deformation around the long portion 58 itself as the axis. The
anterior end edge portion of the body 51 corresponding to the area
between the protector parts 55 is set to be postericr to the
anterior end edge portion corresponding tce the other area.
Thereby, the proximal portion cof the long portion 58 can be secured

to be large in length. The proximal portion of the long portion
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portion of the long portion 58. Therefore, the wide portion 59 extends in
an oblique direction leaning inwardly toward the center of axis of the body
51. The wide portion 59 generally forms a substantially rectangul ar shape,
whi ch can be fornmed by widening the long portion 58 laterally and
symmetrically so that the lateral edges are shifted outward, and on which a
valley 59Gis forned as a V-shaped cutout on the distal end edge (or

ant eri or>end &dgeniarerderl theogdllieyesoEoi e | sredul Fyedyrmeiese ding
formed so that its width gradually increases anteriorward. The maxi mum
width dPeihe VAILHIG iP5t 0 b&hgoasiderabl §ndar ger dimimt it er

di aneter of the outer lead 42. The size and position of the wide portion
59, whencf Hehe dnchictdhver att$7 % sarmtpdoiritieshddtio dheastriteer def dradthieon or
isin afree state, are set so that the outer lead 42 is partially

over | appeutewidr tehmel Wi de. pdrite ons§8 lepoa tpooj-echinent epl anevedtrai meidbrvhen
viewed al ong the axial direction of the body 51, as shown in FIG 10.

[0044] [&f taechnendx ofz Feps it £op00 £ otk assnd uber 40dn Next, an assenbl i ng
process for attaching a ferrule 50 to a glass tube 40 will be expl ai ned.

During theoaspentld Rgapreaesison Bhilecant entnghe H andsa val@sshetdiba A0 are
hel d by respective hol ding devices (not shown) , the -22 ferrule 50 and the

gl ass t yber o Arer e d Jik} dldralon ard copxtakbye SPhaswie }M@p&h sach
ot her. Thereby, the body 51 is fitted onto the gfass tube 40. When the body

51 begins, € SRR oI u%U&YFQctg&’ﬁtﬂe%’?ﬁq%%n%%a?gttg%%&ﬁ@tﬂbt M &nds of

the three elastic grippin parts 54 have elfastic co W t e outer

ghiggnfqgf“&?igfoﬁhgheg$@§§ %Ppefﬂ% Q@E%(ﬁgﬁ§¥%ﬁxg§(HE%§¥§ﬁfﬂifg}é§]éhe

substantially rectangular shape, which can be formed by widening
the longportion 58 laterally and symmetrically so that the lateral
edges are shifted outward, and on which a valley 59G is formed
as a V-shaped cutout on the distal end edge {or anterior end edge)
thereof. The valley 59G is laterally symmetrically formed sc that
its width gradually increases anteriorward. The maximum width
of the valley 59G is set to be considerably larger than the cuter
diameter of the outer lead 42. The size and position of the wide
portion 59, when the conductive part 57 is not forced into elastic
deformation or is in a free state, are set sco that the outer lead
42 is partially overlapped with the wide portion 59 on a projection
plane obtained when viewed along the axial direction of the body
51, as shown in FIG. 10C.
[0044] [Attachment of Ferrule 50 tc Glass tube 40]

Next, an assembling process for attaching a ferrule 50 to
a glass tube 40 will be explailned.

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

tube 40 are held by respective holding devices {nct shown), the
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circunferential surface of the glass tube 40, as the assenbling process
proceeds. [0045] When the tip of the outer |ead 42 has passed through the
body 51, the tip of the outer lead 42 has contact with the wide portion 59
of the conductive part 57. Thereafter, as the assenbling process proceeds,
t he outer Iead 42 pushes the wide portion 59 anteriorward while the

conduct i art 57 elastically deforns due to deflection of the |aqng

portion LBUEF PAFRHItEe ‘ﬂ‘?}%s tRe 4P d& SpBP YO 5% Hiyedovand Groadﬁlsaﬂléfced
radi al ly outmard as well as anteriorward. Therefore, the outer |ead 42
transf er®® #Fota AR GT Ca6Rt ABRPRy I TRe ST therbomeryl wist hi t hed sutter i or
end edge (or distal end edge) of the wide portion 59, when the assenbling
process ke Ddesket ubgvdhceihent thddadmel htemalrtmteegaqp@ﬁin@hetlye cfunss! out er
| ead 42 has contact with the sloped edge of the valley 59G provided on the
ant er i orperndi oy édeffateedvbdehepdi st ah e5@ls bEthesthdwelaktéy GIGHiING hus
formed on the anterior end edge of the wide portion 59. Therefore, even if
the out esartedd “A2vese bastngedraccentvi thathy owittdr reéspaeafetentbeofjltass tube
40 due to radial displacenment or is directed diagonally to the axis of the

gl ass tupes49, thhhe wWige panki oMb dOYVes ibAsi tseM dihdedidrecthen Anrdtr
relatively to the outer |ead 42 due to guidance by -23 the sloped edge of

the val leyr S@Fef@std 4] ndih Mddre Outer gll%g tBenegessarily Jd4dnd jany o the
far end of the valley 59G and thereby “held deep t herein. [0046] When both

of the holding devicesybhave reached predetermned final positions after
further progress in the assenbling process, the ferrule 50 and the gl ass

tube 40 Fﬁ@ﬁﬁ?“‘wﬂéﬁ the tip of the ocuter lead 42 has passed through the
body 51, the tip of the outer lead 42 has contact with the wide
portion 59 of the conductive part 57. Thereafter, as the
assembling process proceeds, the outer lead 42 pushes the wide
portion 59 anteriorward while the conductive part 57 elastically
deforms due to deflection of the long portion 58. UDuring this
time, the wide portion 59 is moved or displaced radially cutward
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 cuter
periphery of the ocuter 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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positioned in proper positions. Thereafter, the wide portion 59 is
electrically conductively fixed to the outer lead 42 by welding, and
consequently the ferrule 50 is integrated with the glass tube 40. Then, the
assenbl i ng process term nates, and the discharge tube 15 is conpl et ed.
[0047] When the ferrule 50 is attached to the glass tube 40, the body 51 is

coaxially held on.th s .tube to the elastic ol di ng functjon of
the thr g el HHE gercf%‘% % Uie tVsa y Tap re(sé’r]r%%el)n é}‘es Lit?@tq/\e
the outer_circunference of the glass_ tube 40 and the inner C|rcunference of

t he body;%Tec§858§195:%¥?%%H°n69é#“%ﬁér§ﬂH§P§ﬁFWhVP9l@Mﬁﬁ%%aﬁﬂﬁﬁﬁﬁﬁﬁﬂénce

The front stoppers 56 are not in contact with the glass tube 40. [0048] The
di schar dee tdiéea®s theyginmssenbl ed, is fixed to relay connectors 14. At the
time of fixation, the discharge tube 15 held in a horizontal position is
nmoved tolt4el he fihemt fadd ofof t Hdiechdedidsinkl, denvd adse drd’epomdagiscand t he
ferrules 50 of the glass tube 40 are fitted into the contai ner roons 23 of
t he rel ayredomectioes Idnbiomdshd farentastee. fArthiee tpmeyrddre pai rtheof

el astic nipping parts 32 are pushed to open vertically due to elastic

def | ect i dsenmeling brgcesselast feakhyedahd ngct dita bodiuee 2 Girefasting Ifyerrul es
50. Consequently, the discharge tube 15 is -24 held by the tube connecting

portionspcHi @tondd iengrppeti ©ASit atds . | STHdw fiieeed the ihgechassisn B via
the relay termnals 30 and the holders 20 provided as the relay termnal 30

nount i ngi Yases+ riVhen yatdaahed $o1 § hﬂ*@x@aatwtﬁe%témeﬁ@lzgzhb%gweltdl%g,

di scharge tube 15 is received solely by the chassis 13 via the relay

connect ofgy thseHidht1S) thher ot @l IRAdS A i)k D9t e vnder; foad gue to

40. Then, the assembling process terminates, and the discharge
tube 15 is completed.

[0047] When the ferrule 50 is attached to the glass tube 40, the
body 51 1s coaxially held on the glass tube 40 due to the elastic
helding function of the three elastic gripping parts 54. A gap
(alrspace) 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, ana 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 open vertically due to
elastic deflection, resulting in elastically pinching the bodies

51 of the ferrules 50. Consequently, the discharge tube 15 1is
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t he wei ght of the discharge tube 15. Further, the pair of elastic nipping
parts 32 can have contact with the contact portion 52 while elastically
pinching it. Thereby, the outer lead 42 is electrically conductively
connected to the relay termnal 30 via the ferrule 50. [0049] Moreover, the
power boards 16 are fixed to the back side of the chassis 13. At the tine
of fixation, the power board 16 is noved toward the chassis 13 while_ the
Gircutt o ¥ 7P CREp COBRPAT LBE RY § HNThblssits |13, S8 Waik . U vEld
portion 27 of each relay connector 14 and the board connecting portion 33

arrangedts a9y theedald Yot 15 2 pehatirattdra ie lay dinmigedrd 7 anst ough
the fitting hole 17H and are inserted into the engaging recess 63 of the
on- boar dtieoiecieors 8. PThE1ABONE S Mg alinedety 6r rofinehe3 0 oo ol doreesct ors 18
to the relay connectors 14 is directly opposite to the above-descri bed
mount i ngilti e edttizeregf tohehe ditsodmirgé 3t ubke Me ightt lnd cbkayi sommege dnoel 4.

That is, the nounting directions are parallel to each other. \Wen the

on- boar dl 5 cicnnecteornedl8cohave beathedlapriopan stat ehefrdkangdrirtdebant o

the relay connectors 14, the power board 16 is screwed to the chassis 13.

[ 0050] When theton-hoahd eannrectiayadks 425 Wil itit e tome Ut alayd cwdd to
connector 14, the connecting part 73 of the on-board connector 18 can have

el astic gantRClghM bh dihedpkaharhiekeuboard ceppeski-NotnPYHLiiror 33 Lft itche
relay connector 14. Thereby, the output terminal 70 of the on-board

connect of; 38 4 $ pah@Gt £ cak! Bfaé:@ra%&hcctdc\tewthct%n@&ﬁggcﬁg;otﬂtelorrﬁééxqmrem nal

30 of the relay connector 14. Thus he power board 16 is connected to the
d'50har9§1§§@§c§§1y|Ebfﬁﬂﬁﬁhg it. Thereby, the outer lead 42 1is

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 hcole 17H and are inserted into the engaging recess
63 of the on-bcard connector 18. The mounting direction of the
on-kboard connectors 18 to the relay connectors 14 1s directly
opposite to the above-described mounting direction of the
discharge tube 15 to the relay connectors 14. That 1is, the
mounting directions are parallel to each cther. 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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connectors 14, so that power fromthe power board 16 can be supplied to the
di scharge tube 15. [0051] [Operational Effects of the Present Enbodi nent] As
descri bed above, a discharge tube 15 of the present enbodinment is nounted
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

| eads 42 will not be under |oad due to the weight of the discharge tube 15.
Furt her ,CUHEC D dubt i Be mannest iy d13r thasd difadticc domoadid WarRate out er

|l ead 42. Thus, stress concentration on the outer |ead 42 can be prevented.
Mor eoverl® 3@ gaiguet & vl paranizean intakl b yehhike dommmat conpiedt itige out er
| ead 42, because a valley 59Gis forned on the distal end edge of the
conduct iv&E gt 38 fsbhe ratl avheonaetegr 396G ofhehebyediduetfvet g@&rmisalcan be
connected to the outer periphery of the outer |ead 42. [0052] The
conduct i & par th87 onatbades cadreng-quort§ ons58 leconticalidys awirtductherdigdy 51
and a wide portion 59 continuous with the distal end of the I ong portion

58. Thusgorire-twdlecpdid renay5Oe i A0r 3B 5@ hasrd s havaneobact4 W tihud)e
outer lead 42, and thereby-a |arge area of the wide portion 59 along its

width -2 gioveet boargars he sesHEeteliadave gontREtgMithibd he P14 efe1lagad 42.
Consequently, the contact therebetween can be ensured. On the other hand,

the | ong-pordd Q- S84i MAIRRaE G SN aebnWHNLbREr BHAT4 1 58agh B2 supfarded so
as to be small in width and thereby be prone to elastic deflection.

Consequefy | phe GRIM AR L eSS € applied to the outer |ead 42 can be reduced,
resulting in reduction of
[0051] [Cperational Effects of the Present Embodiment]

As described above, a discharge tube 15 of the present
embodiment is mounted 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 cuter 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 ocuter 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 ¢f the
outer lead 42Z.

[0052] The conductive part 57 includes a long portion 58
continuous with the body 51, and a wide portion 52 continuous with
the distal end of the long porticn 58. Thus, the wide pcrtion

56 is formed so as to have contact with the outer lead 42, and

thereby a large area of the wide portion 59 along its width
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stress on the outer lead 42. The protruding protector parts 55 are fornmed on
the body 51 so as to be positioned on the respective sides of the proxi mal
portion of the conductive part 57. Thereby, the proxinmal portion of the

| ong portion 58 of the conductive part 57 can be protected from
interference with foreign substances, and consequently deformation of the
conductive part 57 caused by |nterference with foreign substances can be
prevent edi r¢0DE3] e bel ssciueegr Lpphayge peen 52 G4 wirtd: fthenedten thedbbdy 51
so as to have elastic contact with the outer circunference of the glass

t ube 40.Caheeebyntihe feerobetsot cohebebprevent ednfbonensaredi nrorthadi al
novenent relative to the glass tube 40, even if a |arge dinensional

t ol er ancethsr seind ortlehédoogt pordianedérimoingl@assohithes 40QchFobasiuigeon t he
gl ass tube 40 having a substantially cylindrical shape, the body 51 is
formed i bheadcyl iindfoeakdsbapes tsubset antial 1y Wwiohaenrind eheirthyt be wt@ss tube
40, and the contact portion 52 is forned along the circunferenti al

directiofg dhgseby, de €DBRECHHON dchddudrtl By, caineator dds San bgwchdeved
wi t hout considering the angle of the dlscharge t ube 15 about its axis.

[0054] The e@et@«&tepqéa@m@%ae BOTFERG A8 2 bt K€y PLOLFUSAON on T F
provi ded conti nuously al ong the circunferential direction. Therefore, when

t he dlscggfggstgget%é bﬁ ytlggda4yorkbench or the like, the surface of the
contact portion 52 as a rib-Tike protrusion may get scratched due to

cont act wthtﬂ% %ﬁ§%ﬂ%l Q% Imahé%g%ﬂ¥¥hm #%ﬁ

bundl ed together nay al so” ge atehed ue

contact gﬂtf} as to be positioned on the respective sides of the proximal

portion of the conductive part 57. Thereby, the proximal portion
of the lcong portion 58 of the conductive part 57 can be protected
from interference with foreign substances, and consequently
deformation of the conductive part 57 caused by interference with
foreign substances can be prevented.

[0053] The elastic gripping parts 54 are formed on the bedy 51
so as to have elastic contact with the outer circumference of the
glass tube 40. Thereby, the ferrule 50 can be prevented from
rattling or radial movement relative tc 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 contact
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 pertion 52 is formed as a rib-like protrusion
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outer circunferential surface of the body 51 attached on another discharge
tube 15. However, in the present enbodi nent, the large dianeter portion 53,
which is formed to have an outer dianmeter |arger than that of the contact
portion 52, can prevent the contact portion 52 from being scratched.
Further, when a plurality of discharge tubes 15, each of which has a |arge
di ameter portion 53 describe above, are bundled together, the |arge

di anet erPROFIGH SR YIS Ivhe 2ad6RTacENpore i brinGar e krhedlide dristher

di scharge tube 15 if the discharge tubes 15 are displaced al ong the axi al

di rect i ofhdromeachioiheihe dHowharge i ke prissantt enbodiweembendie cgont act
portion 52 and the large dianeter portion 53 are forned respectively on the
ant eri orttznd ipestiérd ernréndepof thenserdfadthpobbdyn5y, feomad asa ke b-slpdeed
along the axial direction fromeach other. Thereby, a |arge dianeter

porti on @3 Tans ben preav erstted ciradmhient euketencentwt h i tleorttacto rpdrdrican 52.

[ 0055] The plurality of elastic gripping parts 54, forned on the body 51 so

as to beiedt cunfleranticgl by spacedraparibesds abutbondléhe: @i €ter, the
circunference of the glass tube 40. Thereby, a gap (i.e., an airspace

havi ng a-dhes dalsGandic bVt y dloawrgetthgarg{a@he@fdd@tt@ cofkasynhet ithd esin)
is secured between the outer circunference -28 of the glass tube 40 and the

i nner  ci &g %rl%qﬁu@retﬁemqo%r%ce ﬁ@ @se 10, fxEeN t%@ﬁ am}n supstpntial Iy

entire circunference. Consequently, heat transfer ronlt e glass tube 40 to

e ook Skl e A, b5 SupRnEssEr andeL o, LRNEKGR D Dter)

tenperatyye feguction i the gl ass {ubg, 40 £an, RELEY, WSS Waneter
larger than that of the contact porticon 52, can prevent the contact
portion 52 from being scratched.

Further, when a plurality of discharge tubes 15, each of
which has a large diameter portion 53 describe above, are bundled
together, the large diameter portion 53 may hit the centact portion
52 attached on ancther 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 portions of the body 51, so as toc be
spaced aleong the axial direction fromeach other. Thereby, alarge
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 sc as to be circumferentially spaced apart, can abut on
the outer circumference of the glass tube 4C. Thereby, agap (i.e.,

an airspace having a thermal conductivity lower than that of metal

or synthetic resin) is secured between the ocuter circumference
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of mercury encapsulated in the glass tube 40. This enables retention of

| um nescent perfornmance. [0056] <Enbodi nent 2> Next, an enbodi nent 2 of the
present invention will be explained with reference to FIGS. 19 to 23. In
the present enbodinment 2, the constructions of elastic gripping parts 54A
54B differ fromthose of the above enbodi nent 1. The other constructions
are simlar to the above enbodinment 1. Therefore, the sanme constructions
are desi §hatd BYAThd g UsgnBobae bmeeT Sdy ks oHq if the Bed¥tPlcti ons,
operations and effects thereof are omtted. In the present enbodi ment 2,
si x el asEPc agr i i Nt padt t 8V8AAthessRLgtanttdeddd om e hodyl 5aubie pemehi ng.
First elastic gripping parts 54A i.e., three of the six elastic gripping
parts arecheemedntay,chaetl evensdepofrponshexyéadsngupeséertortheasedn t he

enbodi mrent 1, and are arranged at even angular intervals (i.e., at
i nterval §lofsiti20)caal drg thepcresseadf erent itale rébyveatddarct iSecond ietashat
gripping parts 54B, i . e. , the other three of the six elastic gripping

parts ar echperaduas chnhilgwarsetuperit omns bext eadkimged antTerd supyrosstener sely
fromthe first elastic gripping parts 54A, and are arranged at even angul ar

i nterval s f({emfperatutrdiredvahs on- 29 tofe $200) ﬁlwgot&‘&lﬁirre%mteé@ﬂéé%n
direction. The first elastic gripping parts 54A and the second el astic

gri ppi ngopaniey AR adfcagdiBinai ey ananged al enget ke ci reund epgni ak
direction, so that «circunferentially adjacent first and second el astic

gri ppi ngycpants Adhrandn34Bsacacspaced fdrapart. [0057] The first elastic
gripping parts 84A ané tge second eﬁastlc
[0056] <Embodiment 2>

Next, an embodiment 2 of the present invention will be
explained with reference to FIGS. 19 to 23. In the present
embodiment 2, the constructions of elastic gripping parts 5H4A,
54B differ from those of the above embodiment 1. The other
constructions are similar to the above embodiment 1. Therefore,
the same constructions are designated by the same symbols, and
explanations for the constructions, operations and effects
therecf are omitted.

In the present embodiment 2, six elastic gripping parts 54A,
54B are formed on a body 51 by punching. First elastic gripping
parts 24A, i.e., three of the six elastic gripping parts are formed
as cantilevered portions extending postericrly as 1in the
embodiment 1, and are arranged at even angular intervals (i.e.,
at intervals of 120°) along the circumferential direction. Second
elastic gripping parts 54B, i.e., the other three of the six elastic
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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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 proximal end portions (or anterior end portions) of the first
el astic 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 sqbstantlally aligned with each other, while the distal end
porti onsC¥ dr2¢ ﬁoé@@Pgth%ﬁﬂliﬁﬂqﬁ%ﬁﬁﬂt%ﬁlfi%¥QQH%9P el 4BEi B1 5% fliafd isart s
54A and the proximal end portions (or posterior end portions) of the

second eVESERENGHPFngIiPartd BAB sweonicdldsy isosrirehad Barks S4B e
substantially aligned with each other. The distal end portions of the six
el asti c ¥Fippraee bastsabgad shengdmehaecendsreet Lsomtigsicviiarh ehehait er
circunference of the glass tube, simlarly to the elastic gripping parts of
t he enbo@im@mmfaxemnbalbythdjaeEaSHﬁinamn&md,sehen@odyasriafgﬂﬂpﬁmmgule 50
is arranged concentrically with the glass tube 40 so that a cylindrical

ai r spacep®xt entd mgasdibSiBnitral syaced f 60 ™M ypaver the entire circunference is
formed between the body 51 and the outer circunference of the glass tube

40. One piothe tiHeee: f&f Stl agltast €1 pPl hePia@ sPMA Sn8dhd SeposHtdignad d n the
circunferential direction so as to correspond to the conductive part 57.

-30 [005@}1 dﬁ&ﬁ@(ﬁ b ver & 5 4E@ iy g@ entr 1@Meedi RERhe2ax 1 Be deF&st £o90($aM L be
stably held on the glass tube 40, due to the six elastic gripping parts

S4A, S4B Mbich AR A %”@?Peé‘h@ﬂ?%oaggbﬂc%e'&Iﬁét‘é%lt%aaﬂl%}‘gll’éﬂ@d with

circunferential direction so as to abut on the glass tube 40." Further, the

el asti ¢ grippiug. par s 544 S4B Nave, Go act Woth 1 ohe (g ase: L 1PS: 4%

respectlv y at the posterlor and anteri or
portions) of the first elastic gripping parts 54A and the distal

end portions (or anterior end porticns) 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) cof the
second elastic gripping parts 54B are axially poSitioned 50 as
to be substantially aligned with each other. The distal end
portions of the six elastic grippingparts 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 1s arranged
concentrically with the glass tube 40 so that a cylindrical
airspace extending substantially unifermly over the entire
circumference is formed between the body 51 and the outer
circumference of the glass tube 40. One of the three first elastic
gripping parts 54A is positioned in the circumferential direction

so as to correspond to the conductive part 57.
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positions spaced along the axial direction. Thereby, the body 51 of the
ferrule 50 is secure fromchanging its orientation and consequently form ng
an angle with the axis of the glass tube 40. The stable orientation of the
ferrule 50 on the glass tube 40 prevents variation in elastic pressing
force applied by the conductive part 57 to the outer |ead 42. [0059]

<Enbodi nent 3> Next, an enbodjnent 3 of the present invention will be

expl ai ned"WPEh rFEhcy te FheProserl cypodimaiepridie e r dsodl nem 3,
the construction of a lighting device 110 differs fromthat of the above
enbodi mefe Stabihehst Aem EbAstrafkt FBRS Htedusith FAe 1< eResaB6VEr Bribbay ment

1. Therefore, the sane constructions are designated by the sanme synbol s,
and expl BAREP ons? °dB vhéckonst pudiEingest agpeven icowl! lad Lef bevad sthkordf are
omtted. [0060] [Overview of Lighting Device 110] The lighting device 110

i ncl udesthel aimpcwnf ¢ rdri2i ahdlipeweri crbear as tid Gpudisoshidvn dlm skl G8be24). 25 and
35. The lanp unit 112 includes a netallic chassis 113, which generally
forns a Fhothzept ahkyethonpat edipethangalas pliAat esandhiuactoonscaswath
reflector plate. Further included are a plurality of discharge tubes 115

held i n anBogilzest aluRosid | pospadt vestycakl yhar ianged i or3larad dhecfiont side
of the chassis 113 so as to be parallel to one another, and a plurality of

relay coppectobislifambhchiang tMerhkeahl Miacrangad alpogephe 4t es&ly edges
of the chassis 113 so as to correspond to the discharge tubes 115. fﬁe

power bogidsr b g disBesed oo-the Pagk .06 il the hasstsc1d3 s0q4as to

supply power to the discharge tubes 115 via the relay connectors 114
consequently forming an angle with the axis of the glass tube 40.
The stable orientation of the ferrule 50 on the glass tube 40
prevents variaticn in elastic pressing force applied by the
conductive part 57 tc the outer lead 42.

[0059] <Embodiment 3>

Next, an embodiment 3 of the present invention will bke
explained with reference to FIGS. 24 to 35. 1In the present
embodiment 3, the construction of a lighting device 110 differs
from that of the above embodiment 1. The other constructions are
similar to the above embodiment 1. Therefore, the same
constructions are designated by the same symbols, and explanations
for the constructions, operations ancd effects thereof are omitted.
[0C60] [Overview of Lighting Device 110]

The lighting device 110 includes a lamp unit 112 and power
boards 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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As shown in FIGS. 29 and 30, a plurality of substantially rectangular
nmounti ng hol es 113H corresponding to the ends of the discharge tubes 115
are formed through the chassis 113 so as to extend fromthe front side to
the back side, and are vertically arranged to be |level with the respective
di scharge tubes 115. The relay connectors 114 are nounted through the
respective nnun oles 11 0061 Connector 114] As_shown in

FI GS. 26°Fa39, E%%‘%% Srlél|ea§? céﬁﬁes{iéﬁsi 4 fﬁcﬁf des Lo PRoPaERL lﬁé hRdRNDf

synt hetic reS|n and a relay termnal 131 that is housed in the holder 120
and made®BP “HRFal & ¢, BLiEPrids Okt BELRY TR RS 120%i mdilGdes? B0
box-like portion_ 121 that fornms a block-1ike shape as a whole, and further
i ncl udesVE&rWaFfLpor eF6AnNIEd2aL Aag Eh@jé%?@r%écﬁﬁﬁ?ﬁ ofobne hehpasks skt face of
the box-like portion 121. A container room 123 is forned in the box-Iike
portion in@St%bCQ§r?épﬁadet%ﬁﬂbpénﬁﬁ@aéﬁﬁehdbﬁg ¥¥om thhe Pepoat Beaedso t he
| ateral side (i.e., the lateral side on the opposite side of the |ateral
edge portlilormwf dihpochdswi shell3ck sTive 6 f dite obeasng ldot spas 0b subhel wpeni ng
of the container room 123 is provided as a receiving -32 opening 124, into
whi ch anpewrdrpootthba {bschergal euid6) 106 the tide scdhhigecdnbectddbsikl4itted
fromthe front side. The lateral opening portion is provided as an escape
openi ng 125 f oks pstevmentim@idant erd enence, wat prhhel gt @sst t sies 434 Wheny t he

end portion of the discharge tube 115 is held in the container room123. A
st opper rd26ahgulgknes.0ni hherEISGAne 30PepkRgsp3adisg 86 e Rulggeci nywas d
discharge tubes 115 are formed through the chassis 113 so as to
extend 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 threough 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-like
portion 121.
A container room 123 is formed in the box~-like porticn 121,
so 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 portiocn of

the opening of the container room 123 is provided as a receiving
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fromthe opening edge and forma plate-li ke shape. Due to the stopper 126,
the escape opening 125 is narrowed so as to forma substantially U shaped
opening. The vertical size of the substantially U shaped escape opening 125
is set to be smaller than the inner dianeter of the body 137 of the ferrule
136 and be equal to or slightly larger than the outer dianeter of the gl ass

tube 134 of the discharge tube 115. t he escape opening 5 ncave

portion ﬁ%eflﬂég/i%f’a ¥ c"fhr]c%P ot sgrf%éjci%tlf%“r n&f o]f?rrt‘ﬁee %G)eﬁ% % ion of
t he openi hg edge. Tq?e radius of curyature of the concave portion 127 is set
to be ecfaﬂa?dﬁ%‘g%? SFegntty 19k te nBOR neh¢ abif QT of 18 vatili ¢ e out er

circunference of the glass tube 134. On the escape opening 125, a pair of
upper arfPEHOWEPOGGHaF NG POPVI6RE ADBNH IR ABANSAIArensC 6P 15V TP ng
edge on the front side of the concave portion 127. On the box-like portion
121, an ExienrReepe? tiidh 128 Jdreentithg bat allesl the ehd phrssps Al Fhs
formed on the lateral surface of the box-like portion 121 that includes the
escape ©perhagod 28:1beTHd Sextsehdéd porthoro2@ imdarendsmsd23s th Separate the
front surface of the chassis 113 fromthe escape opening 125. A pair of
upper antEé$ owerfomted mmglpr cdsamponpdBthark? §,orsreds are tthd geutiewaaut f ace
(i.e., upper surface and | ower surface) of -33 the box-like portion 121.
[0062] Tiweorietlay deemimal edPd 4:5d hedtmwh tihl ot é-hei bel siespd 20.Dukhec relay
termnal 131 can be formed by bending a netallic plate that is formed into

a predeterapmned shape-ty duigh Rpenkihey nelsays heepbiab d31lak ned ugesy & pai r

of vertically symretrical elastic pressing parts 132 formed of curved
plates, andsfanther:{neludesed opening. The vertical size of the

substantially U-shaped escape opening 125 is set to be smaller
than the inner diameter of the body 137 of the ferrule 136 and
be equal to cr slightly larger than the ocuter 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 cf the
glass tube 134. On the escape opening 125, a pair of upper and
lower guiding pertions 128 are formed on areas of the opening edge
on the front side of the concave portion 127.

Cn the box-like portion 121, an extended portion 129
extending parallel to the chassis 113 is formed on the lateral
surface of the bcx-like pertion 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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a board connecting portion 133 forned as a flat plate-like portion that
projects to the back side. The pair of elastic pressing parts 132, which
are housed in the container room 123, can deflect elastically and
vertically so as to increase distance therebetween. The vertical distance
between the elastic pressing parts 132 is shortest at a position
correspoggéngo§olgge frog&osigglof the concave portion 127 of the stopper

126. The“ninrnum di'stBRte etWweéen the elastic pressing parts 132, when the

el astic i n arts 132 are t. forced into, elasti efl ection or are in
MRS (1A TS AR o TR L AL - R RN LT o P AL
of the ferrule 136 attached on the discharge tube 115. On the other hand,
the boar B EOKHETTHI barti GAT12S TALPY Broming e Mokek 146r PABEeot e he

box-1i ke portion 121 so as to_be exposed to the outside of the holder 120,
and ext ehds IBaBRAarldS Caldigr ¢Heteal tedoFiprBR P22 PUGUE3Y Wheh & hee kY ay
connector 114 is mounted to the chassis 113, the wall portion 122 of the
hol der 1Permsnahsepiednihtidea anpahti vy HorelddBH fsvmethel¢abmlasdec of the
chassis 113. Thereby, the outer surface of the box-like portion 121 becones
in contapresaing pdetodetr Mg reggecdf cutrecdpurttiary holdefdtB8kkonindindesnt
surface of the chassis 113, while the retaining protrusions 130 are | ocked
-34 by thépehicngnedgenagfpd el amurts igrihel e sld3dH onptlheebadkespsfiacen of

t he chassis 113. Thus, the chassis 113 is sandw ched between the outer

surface phathediectd ke ther bhen slizle onThhepd 108t S1 get i apd clshe nget &t s ng
protrusions 130 on the back side. Thereby, the holder 120 is fixed to the

chassis 133, sontibat drleS HRWRIEMn | Phet RENABYALLNG oD €Ctd 0N . @=f14 b€

t hrough direction of the
elastically and vertically sc as to increase distance therebetween.
The vertical distance between the elastic pressing parts 132 is
shortest at a position corresponding to the front side of the
concave portion 127 of the stopper 126. The minimum distance
between the elastic pressing parts 132, when the elastic pressing
parts 132 are not forced into elastic deflection or are in a free
state, 1is set to be smaller than the outer diameter of the body
137 of the ferrule 136 attached on the discharge tube 115. On
the cother hand, the board connecting portion 133 projects from
the back surface of the box-like portion 121 so0 as to be exposed
to the outside of the holder 120, and extends backwards along the
wall portion 122.
[0063] When the relay connector 114 is mounted to the chassis
113, the wall portion 122 of the holder 120 is 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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mounting hole 113H) is restricted. Then, the nounting of the relay

connector 114 to the chassis 113 is conpleted. Wen the relay connector 114
is attached to the chassis 113, the box-like portion 121 as the front end
portion of the holder 120 projects (or is exposed) to the front side of the
chassis 113 while the wall portion 122 as the back end portion of the

hol der 1Lects osed o the ba the hass s 113.

[ 0064] ﬁﬁ?tgh 8en+u§ eﬁ?%]:§ §?PP 8gF$%f ggtﬁﬁégh hls%%% %?115 is
formed of cat h fl oresc ube th |nclud a I
elongatéﬂféﬁ} 'éﬁ?sdﬁagggtub 434 4&?%?%% ?éalh? TS l%%%$%5%:€¥ﬁhd
eIongateanetalllc , nickel or ogalt metal ) outer |eads 135 which
have a cf %Lﬂ‘éﬁ'e%r%)s"sfaéfeectoifoﬁ nenBopr oLt pPFﬁéSPI Y2t rofn P et TuEpectde ends
of the glass tube 134 and coaxially with the ass tube 134. Further

i ncl udedBt e FeFPGREB 1 TIEPED FRERENE 0 3G RE %@%@&H védend prtelans e t he

gl ass tube 134. Mercury is encapsulated in the glass tube 134. Each end
portion pldee I Gsss fimed 134 e mdlaswlis ntlod s ubsttanttisaingyanentspheri cal
shape by heat, and thereby fornms a doned portion. The outer |ead 135

penet r atglse t he udored pdrtéoniof 0085k -Eacthd erhubeghl36iime et simgbé- pitece
conponent, which can -35 be forned by bending or hammering a netallic
(e.g., stanmtassghodkeeel JH plhatmedthratctiesd f oMhed, i tit®maupteédetef nhaaed: lshape by
punching. As shown in FIGS. 32 to 34, the ferrule 136 includes a body 137
and a cofstueétver pard 440chdhehbhodys 18Y3 generahp Ve f o6 s whercWrHadrdlcal shape

concentric with the glass tube 134. The inner dianeter of the body 137 is

set to beoshéghdt Vit gestitdraied Re the chassis 113, the box-like portion
121 as the front end portion of the holder 120 projects (or is
exposed) to the front side of the chassis 113 while thewall 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) cuter leads
135 which have a circular cross 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 portion of the glass
tube 134 is melted into & substantially hemispherical shape by
heat, and thereby forms a domed portion. The outer lead 135

penetrates the domed pcrtion.

[0065] Each ferrule 136 is a single-piece component, which can
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outer dianmeter of the glass tube 134. [0066] Three pairs of elastic gripping
parts 138A, 138B are fornmed on the body 137 by making slit-like cuts in
portions thereof, which are arranged at even angular intervals along the

circunferential direction. Afirst elastic gripping part 138A, i.e.
a pair of
cantil evere
directi oR®s
and radi al

, one of

el astic gripping parts 138A, 138B, is generally fornmed as a
Epgortlon extendi ng posteriorly (specifically, in an oblique

REfly OV e RRPAG PaditalaPmefigddId Fe tadiih (%9 vapabd B 68521 ast i ¢

deflectlon with a supported point on its proximl end (or

anteri or SeRE}) PlAtEUEVRH lﬁoF‘?Pﬁﬁd 1349 3 Preeersd R ethehape Ly Pendbad t i on
posterior end portion) of the first elastic gripping part 138A, so as
to curveApnsSapwipbit qUESS ditecdid orf /| ddusi dgrradieal By dutwatdbya @y olid &r
surface of the curve (or inwardly facing surface) of the curved portion 139
provided aascendwont et peirhit wHen aBoét beglyonl 3 hegenterllygi ricumfserant i al
surface of the glass tube 134. The imaginary line that connects the contact
poi nts pcpvidédioaltiteapdrenddrtstic eliadt thegylpps ngigEant3d .138kef nimer a
circle concentric with the body 137. The dianeter of the imaginary circle,
when t hedfamstereb@isthe GodppiBY parist 188 arel nght I orcedqé nt oheh asité

(or

is

defl ection

-36 or are in a free state, is set to be smaller than the outer

di anet erouekbrt heagkass bubend341aE8064beA158c0Nd el astic gripping part 138B,

i.e.

the other of the pair of elastic gripping parts 138A, 138B, is

arranged | OQBB?U@}%@@FEQEEYO 2d186ent 10 e d bastselxagl,| €395 LRRI AG-Rad t

138A,

and is general
on the body 137 by making slit-like cuts in portions thereof, which

y fornmed as a cantil evered portion extending

are arranged at even angular intervals along the circumferential

direction.

A first elastic gripping part 1384, i.e., one of a pair of

elastic gripping parts 1384, 128B, 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 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

(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 parts 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 deflecticn
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anteriorly or reversely fromthe 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 proxinmal end (or posterior end) . The distal end of the second

el astic gripping part 138B IS provided as a contact poi nt when abutting on

the oute C|rcunferent| surface 34. The nary |ine
t hat conélecat s ?haef(rzgﬁtsacaf Hoi- Kt £ pr 8v}? tH?ﬂr%b g&ESﬁoéJeﬁ"g St

gri ppi ng i38B %orns ? circle concentrlc with the body 137. The
diarreterO 91 ¥&gi naP§ Lffcle, when the second elastic gripping parts
138B are é orced into elastic deflection or_are in a ee sState, is set
to be snﬁﬁﬁ 71t Harf 198D L6 tita e ter 199 PRE Tl 488 %uBef1§ﬁe PHoBBICN t he
body 137, a pair of protector parts are formed as cantilevered portions
prot r udi Age aRedri ? f y et painiEhed Bt Gr PAlS ddgd t hbd@lf . 1Fheaprangesd
protector parts are arranged circunferentially spaced apart, and extend

| i near | ycirownfaeehbiyll13riscaay to the fliush clhetdw g hipThed pemdubifAe part
140 is provided as a cantilevered portion that extends anteriorly from

bet ween &hé pai rgofempriotecformpdr as. Theanbndeveirve panrttib40 eitneidides a

| ong portion 141 continuous with the anterior end of -37 the body 137, and
a cylindantatipoltvicanré42riskdty foomhere gl opect basant eriqdiy:of paprt hesa
anterior end (or distal end) of the long portion 141. The long portion 141

i ncl udes (appe OXi oal 1 porin em ddlaghbadirext ends ifiemithecbadyglddd 501 Bg to be

flush with the body 137 and parallel to the axis thereof, and further

includesigpatBL@f MBEH R 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 pcint when abutting on the outer circumferential
surface of the glass tube 134. The imaginary line that connects
the contact points provided cn 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 cuter 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 therecft,. 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 ccenductive part 140

includes a long portion 141 continuous with the anterior end of
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portion 141b that extends radially inwardly fromthe distal end of the
proxi mal portion 14la toward the axis of the body 137. Further included is
a distal portion 141c that extends fromthe distal end of the internediate
portion 141b and parallel to the axis of the body 137. The cylindrical
portion 142 is connected to the distal end of the distal portion 141c. The
width of the long_ portion 141 is set to be sufficiently small for the
length d® PREY 13%6 POt PofY 142dr Thet dtrtelont HE 2 Bhgt pottiasT PAPJiestscapabl e
of elastic deformation in the radial direction of the body 137, elastic

def or MataToIEE 4P L WE FeEtttenan ke B 8B erich io Wit B tehendadf dihedl pee HicaH icand
intersecting with the longitudinal direction of the long portion 141), and
el astic tdrsional deformation around the |ong portion 141 itself as the
axis. The cylindrical portion 142, which can be fornmed by bending a portion
| ateral |y ext dindi agnfrporthendl 4t aln@ndiesf at heokomgl portiom 14 ithtad a
cylindrical shape, is arranged substantially coaxially with the body 137.
The cyl isndrdrod fpont tap B4@yvi 37 capabl ecobe dilspracement harioodd 1372 aaxi s of
the ferrule 136 and radial displacenment, due to elastic deflection of the

| ong porgdrilldito {HOOER] s[idaehneahdof uFeietliacldbleloadiase ride ak34] - 38
Next, an assenbling process for attaching a ferrule 136 to a glass tube 134

wi Il be ©oxpl @imadi PeHakg e&ﬁ%n@%s%thbl‘l‘gypil@&@]?élymf&r@ #nd %flrstﬂaq 136 and a
gl ass tube 134 are held by respective holding devices (not shown) , the

ferrul eé@&f?@%ﬁ&ll@?ﬁ@fﬁ'?@ﬂlﬁﬁhgr ‘é‘oﬂQi‘Sdtﬁ@l akiweby and peeaxihaldy so as
to approach each other hereby, the body 13

Further included is a distal portion 141c that extends from the
distal end of the intermediate portion 141b and parallel to the
axis of the body 137. The cylindrical portion 142 is connected
to the distal end of the distal portion 141c. The width of the
long portion 141 is set to be sufficiently small for the length
of the loﬁg porticn 141. Therefore, the long portion 141 is
capable of elastic deformation in the radial direction of the body
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 arocund 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 portion 142 is
capable of displacement around the axis of the ferrule 136 and
radial displacement, due to elastic deflection of the leng portion
141,

[0069] [Attachment of Ferrule 136 to Glass Tube 134]
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is fitted onto the glass tube 134. Wen the body 137 begins

engagement ,

t he

contact points provided on the distal end portions of the three pairs of
el astic gripping parts 138A, 138B have elastic contact with the outer

circunference of the glass tube 134. The

contact points slide on the outer

circunferential surface of the glass tube 134, as the assenbling process

proceeds. Then, the tip of the outer |ead 135 havi ng passed through the

body 137 begi ne=to Bhess ke 1RG PERFEESt het (i FHdtitdle perEreR 142. tMen

bot h

of the hol ding devices_have thereafter reached predeterm ned final

posi tiond, ItAesSt erPal £341381 hhdPEne*plasieube 134 are axially positioned in

proper

positions, resulting in the tip end portion of the outer |ead 135

ci rcunf er ent i PPy RUr FRRIRRIEHY. 1 He PESFeTer iwWal lpor tionruke 1% amd aine,
the tip end portion of the outer lead 135 will not greatly protrude from
t he ant egi@fs dndbe dB4tdee bpllidny iresipagdriticonold2ng Hetides (npbtsihaumnl y
protrudes out of the cylindrical portion 142, or is aligned with the
ant eri orthentlenful el oy lamtrirealg lperst itabeld24 ercandecdate Vet yvélyisnd ocat ed
within the cylindrical portion 142. Thereafter, the cylindrical portion 142
is clanpedasbaddy 0 def oompbtbadhaseterotkduct i Terd¢ ertibeimgd el Baped,

the cylindrical portion 142 is electrically conductively fixed to the

outer |ead £35tby weldi ngie ancthsHNsgowenthy theeherndl @ck36 137 Wy oo at ed
with the glass tube 134. Then, the assenbling process term nates, and the

di schar g@nw%ﬁméﬁé, i £onRtgked o Mhenpthe i ferrdd end36 ds; rbhaches: 1on 4 he

glass tube 1 the body 137 is concentrically held on the glass tube 134

-39
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contact with the cuter circumference of the glass tube 134, The
contact points slide on the outer circumferential surface of the
glass tube 134, as the assembling process proceeds. Then, the
tip of the cuter lead 135 having passed through the body 137 begins
to enter the hollow of the cylindrical portion 142, When both
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
cf the outer lead 135 circumferentially surrounded by the
cylindrical portion 142, At the time, the tip end portion of the
outer lead 135 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 located
within the cylindrical portion 142,

Thereafter, the cylindrical porticon 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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parts 138A, 138B. A gap (airspace) is secured between the outer
circunference of the glass tube 134 and the inner circunference of the body
137, so as to extend over the substantially entire circunference. [0070]
Instead of the cylindrical portion 142, a U-shaped connecting portion 142a
may be provided as shown in FIGS. 43 and 44. In this case, after a glass
tube 134 is fitt%g i q)a ferrule 136, the U shaped connecting portion 142a
i s bendétP'SF 43 ]‘n{% % G 1384 P e qURTdridert it TEdiEhe ei%dtT i cal

connection between the outer |ead 135 and the connectiqﬁpgprtion 142a.
Accor di ng* tFEHE LB hRRtI ks kel Lidf ng TR b ERGab ek ShapdF ©S&srinect i ng
portion 142a, electrical connectivity with the outer |ead 135 can be

further §e§tovalees [ 0o thavndinichayr @d Dikehblyel Tubemnlist ¢é. Rel ay Connectors
114] The di scharge tube 115, thus assenbled, is fixed to relay connectors
114. At the tiWNrerothei karfohe e idi schacgedt ubehkl §lalsesl duba a3 hortheont al
position is noved toward the front face of the chassis 113, and the end
porti onscatd lt3ve iserpukbesti36aof yt heldghadshd ullesE34uarel Bdtded tinttet he
contai ner roons 123 of the relay connectors 114 fromthe front side. At the
time, thelgpatic dofoldlastiqiriessiotgthar tkrdd2pat es pus held i ¢ he ippdyngl 37 of
the ferrule -40 136 so as to open vertically due to elastic deflection.

After therthodpsl371has . passed tiwioughddie isherteskddbstadse Pof tdars  of
the elastic pressing parts 132, the body 137 is pulled deep into the

cont ai Nef; QG ddeh e £ 0 18] 39klsG £eBE0I5A0-HAT€6s Bined N8 ) AfHd RHLSSI Ng

parts 132, resulting in the body 137 abutting on the bottom of the

contai nefs QoM 2d, 1HEN o4 hes MUNLINhPlover the substantially entire
circumference.
[0070] Instead of the cylindrical portion 142, a U-shaped
connecting portion 14Za may be provided as shown in FIGS. 43 and
44, 1In this case, after a glass tube 134 is fitted into a ferrule
136, the U-shaped connecting porticn 142a is bended sc as to hug
the outer lead 135, in order to achieve electrical connecticn
between the outer lead 135 and the connecting portion 1l42a.
According to the embodiment thus including the bendable U-shaped
connecting portion 142Z2a, 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

elastic pressing parts 132 are pushed by the body 137 of the ferrule
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t he di scharge tube 115 is conpleted. [0072] The di scharge tube 115 thus
nmounted is held by the pairs of elastic pressing parts 132 at its end
portions, and thereby is fixed to the chassis 113 via the relay termnals
131 and the holders 120 provided as the relay term nal 131 nounting bases.
At the tinme, the weight of the discharge tube 115 is received solely by the
chassis 113 via the relay connectors 114. That is, the outer |eads 135 wll
not be uhders?® oad HueCRd t Her WeFght Y ofue heo @i aehb géeflpetian. [AOUA3] The
pair of elastic pressing parts 132 can have elastic contact with the outer
ci rcunf eklenthety skt aees dfagdrd bduyoudy, thamhatearsgbyd tdtearog arodtelaghsl35 i s
electrically conductively connected to the relay termnal 131 via the
ferrul e dB6théFwrldetric phesglmssraube 1382, ishdaaldue3t o elmsitlied rdstori ng
forces of the pair of elastic pressing parts 132, so as to be pressed

agai nst inthe tTlomcavetpirdi aod@71 03 die tsi appest 2 6ee shheraforiss raden i ewed
al ong the axial direction of the discharge tube 115, the body 137 appears

to be posi¢icQred i$0paSsEOnPPdrital L¥20viesdap: Whd Ant hiee $tepPEBR7 ARGt {Hat i s,
the end edge of the body 137 on the opposite side of the conductive part

140 is axhathy HOSidn redHd Rn®siifidry rbem the . stopee) dib r&ﬂ;r@@ir{#) dre
partially faced therewith. -41 [0074] The extended portion 129 is tformed on

the outernsuifacear®f thse hpl defs120npW0igh, is perpendicular to the surface
of the <chassis 113" and i1 ncludes the ‘escape opening 125 of the contai ner

o L23yERas e istauie am R weand i laars angl MIE oenne,

ina |0Q9fcéf§$@§§ 8%5%?@&& 5£§%%t{§bi£§if%% end portions, and thereby
is fixed to the chassis 113 via the relay terminals 131 and the
holders 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 lcad 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 cf the bedy 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 topartiallyoverlap with the stopper
126. That 1s, the end edge of the body 137 on the opposite side

of the conductive part 140 is axially positioned in proximity to

the stopper 126 so as to be partially faced therewith.
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of the container room 123 to the front surface of the chassis 113. Thereby,
a leak, fromthe discharge tube 115 held in the container room 123 to the
chassis 113 outside the holder 120, can be prevented. [0075] [Overview of
Power Board 116] Each power board 116 includes a circuit board 117 having a
circuit formed on its back surface (i.e., the surface on the opposite side
of the chassis 113), electronic conponents 119 nounted on the back surface
of the cit¢lAt B&s&r extendeghgoatipnutadli ty 6prvad bomrld e onHect ory trre
mounted on the back surface of the circuit board 117. The circuit board 117
has a verditddd Ihpleicghddtledwhiedt aAgpbapesfapelas bowhot esunfat-d o dheed
using a phenolic paper-base copper-clad | am nated board (known as a

phenol i cclipapery .113Aapkdut abiltigesf thé tadaoapaopes iht7 H2havi ngha container
vertically-el ongated rectangular shape are formed through the circuit board
117 so asoon d 2%t ewdabr om et fudatf ind@ettoetdie thackhssdes The grdirtald ty  of
fitting holes 117H are arranged vertically along the |ateral side edge of

t he circasdapoasgedills S Bsarid @ordges polthd aHdesuhove-destid et glay
termnals 131 (or relay connectors 114). Each on-board connector 118

i ncl udes) B3 housiirg ~RAe t@f 1Sy Rt el crdddRSidl s Rt AT rnt RHe tigrdnidwal (not
shown) that is conpletely contained in the housing and nade of netal (e.g.,

ni ckel sit \t%][e) confHen8R- A (123088%@&%0%%856% Falé rc?ﬂ"'gﬁ%l hopgishe 4 ateral

side edge of the circuit board 117 so as to correspond to the respective

fs:; ]E ;gg igr?éf e},ﬁé‘;%le%kf iﬂﬁdnﬂ@h%p@fgc@f’%e }%‘M‘iﬁbﬁ}éﬂi TRAe 080 I 2 1QM8ET
g sSo as to correspond to the 1i1tting
room 123 to the chassis 113 outside the holder 120, can be
prevented.
[C075] [Overview of Power Board 116]

Each power board 116 includes a circuit board 117 having
a circuit formed on its back surface (i.e., the surface on the
opposite side of the chassis 113}, electrcnic components 119
mounted on the back surface of 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 whele, and is formed using a phenolic
paper-base copper-clad laminated board {(known as a phenolic paper).
A plurality of fitting heles 117H having a vertically-elongated
rectangular shape are formed through the circuit board 117 so 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 beocard 117 sc as to correspond to the

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

Each on-board connector 118 includes a housing made of synthetic
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hole 117H, and the output termnal is partly exposed to the fitting space.
[0076] Wiile the circuit board 117 is kept parallel to the chassis 113, the
power board 116 is noved toward the chassis 113 fromthe back side and is
fixed thereto. At the tinme of fixation, the wall portions 122 of the rel ay
connectors 114 and the board connecting portions 133 arranged al ong the
wal | portions 122 penetrate the <circuit board 117 through the fitting hol es
117H and & 'dVi i 180 OPAPH tt FETBHGRdT ng e cthy®y) 157261 1Eh &8RS &Y
connectors 118. Thereby, the on-board connectors 118 are fitted onto the
relay SHHeEtS 1R18he P 3 sadphede @ hiugdies af edcortiudis v ey Vegonnect ed
to the relay termnals 131. [0077] [Operational Effects of Enbodinent 3] In
t he preséit carbedinferenBeciieds aldi schargeatude aheng sthedpdenasd sénler el ay
connectors 114, the stoppers 126 lock the ferrules 136. Therefore, the

di schar gelaaubé 11 ciig cyasupeafd drh’ axiad toovaEniarared &bi Vee tre siplee trigleay
connectors 114. That is, if a force is applied to the discharge tube 115 so
as to causde impbherdest 11 dHt hed rhighting hpastoppet stRévrgatchésrmée on the

| eft-adj acent ferrule 136 attached on the left end portion of the discharge
tube 1lkhitsar thatfddee ofoverehtuetntheodischarger tadieorld 5 d aHehe ikitghty - 43
is restricted. If a force is applied to the discharge tube 115 so as to

cause nmouerent 7o dechefdutdlersiappen 12gacat d5eg tol e radjraeent
ferrule 136 attached on the right end portion o t he di scharge tube 115 so

that thegmvenent of the discharge tube 115 to the left is restricted.
Thus, the axial novenent of the discharge tube 115 to either right or |eft

is restrigdfd, @Md1e the circuit board 117 is kept parallel to the chassis
113, the power board 116 is moved toward the chassis 113 from the
back side and is fixed thereto. At the time of fixation, the wall
portions 122 of the relay connectors 114 and the board connecting
portions 133 arranged along the wall portions 122 penetrate the
circuit board 117 through the fitting holes 117H and are inserted
into the engaging recesses 127 of the on-board connectors 118.
Thereby, the on-board connectors 118 are fitted onto the relay
connectors 114, and the output terminals are conductively
connected to the relay terminals 131.
[0077] [Operational Effects of Embodiment 3]

In the present embodiment 3, when a discharge tube 115 is
supported on relay connectors 114, the stoppers 126 lock the
ferrules 13¢. Therefore, the discharge tube 115 is secure from
axial movement relative to the relay connectors 114. That 1is,
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

-43 -



therefore the tip of the outer lead 135 is secure fromhitting the wall 122
of the container room 123 on the opposite side of the escape opening 125.
[ 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 forned on the outer circunference of the ferrule 136.
Therebyﬂjgrocessing cost can_be reduced,.  and reductjon_in strength _of the

T

ferrul e 136 ST 5 S5heveht BdfOFRethe dRREIY &0 dditstHrdidhvs FWis dh 2a

stopper 126 can engage with the end edge of a ferrule 136 on the side of
the corfuétsi V& Paree 1meveneRt dehddi iL¢é tpaFpe13bCRRE Btk hg FrdiAs hde end
edge of the ferrule 136 may preclude the end edge of the ferrule 136 from
engagi ng Wit ahiesardpdertide Liten LiBeheer POl BNa36i gt eftd &shdd ot ofone
angl e about its axis. However, in the present enbodinent 3, the stopper 126
i s arrarded dicciagagetwhrehl thecetilatetlye movanssn opposhe elisidensfe tthe
conductive part 140. Therefore, the conductive part 140 wll not preclude

t he ferrllfe tI36 He dmitengagengrawcthdt heTlstoppere 1:226] a amd woressaguentthye t he
ferrule 136 can infallibly engage with the stopper 126. [0079] The

conduct idies partgel dQubencl Lleso ae tyhéndrigat perledn i142eswiiiiehegian sbel
circunferentially connected to the outer lead -44 135 so as to surround it.

Ther eby, tHde: onduatd e pard 0 Gafer hed aventied Sdcapadirsengagditid nfgr om t he
outer lead 135. That is, the cylindrical portion 142 will not di sengage

fromtherquter )l ead B33 e dha e indin aals ReY N ol it Clamped £
Therefore, the conductive part 140 can be infallibly connected to the outer
lead 13%¢ escape opening 125.
[0078] The stopper 126 can engage with and lock the end edge of
the ferrule 136, and therefcre a hole that can engage with the
stopper 126 is not required to be formed on the cuter 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 c¢f a construction in which a stopper 126 can
engage with the end edge of a ferrule 136 con 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 of the ferrule
136 from engaging with the stcopper 126, when the ferrule 136 is
attached at scme angle about its axis. However, in the present
embodiment 3, the stopper 126¢ is arranged to engage with the end
edge on the opposite side of the conductive part 140, Therefore,
the conductive part 140 will neot 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 outer lead
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[ 0080] The margin for engagenent of a ferrule 136 with a stopper 126
corresponds to half of the dinensional difference between the outer

di aneters of the glass tube 134 and the ferrule 136. In the present

enbodi ment 3, ferrules 136 are concentrically held on a glass tube 134 due
to the elastic gripping parts 138A, 138B. Therefore, if the ferrule 136 is
set to bgﬁéar e, a large dkgensional di fference can be secured between the
i nner di tB7 2% Het SOFF G He -out BRTEPHmet B BPndhetgraskafibkd3an
Thereby, the margin for engagenent of the ferrule 136 with the stopper 126
can be i RRrRERPEIRINT A SeRIrEngbl ECPekhe | it lerddvénenthabfighe

di scharge tube 115. [0081] The concave portion 127 is fornmed on a stopper
126, so thg 4¥d laslticen PRECAORErIZWiddniet diceneidse §rasshiauputessl n the
ferrule 136 engages with the stopper 126. Further, the pair of elastic
pressi ngl paleeri 32ecapabhdroftapreest hgnt he? disschamged.t ubleetd ot emdrht t he
concave portion 127 side are provided in the relay connector 114.

Speci fi cabhguct hee padrt 0fd Cetasthe iprfeddiibgd v pantsctdd tpr edie dheedi sedéir ge
tube 115 toward the concave portion 127 side, obliquely from above and

obl i quel y3ftom below, i.e., vertically symmetrically. Thereby, the gl ass
tube 134 is prevented from di sengaging fromthe concave portion 127, and

-45 therefoge)t hleleeﬂ@a@amemroén@ﬁ%erﬁ@w WealBbrnit & tihewstoppest dfbr can be
reliably maintained. [0082] The relay connector 114 is forned by nounting a

relay teppidalrdstlodds &cheh dero A28 cnadee0f i Syt REtH G fesidibe tRcLRE hPr esent
enbodi nent 3, the stopper 126 is fornmed on the synthetic-resin holder 120.

That is,Qt8L0RPShet SrB0L ¢ BAMI §8dss tube 134 and the ferrule 136. In

the present embodiment 3, ferrules 136 are concentrically held
cn a glass tube 134 due to the elastic gripping parts 138A, 138B.
Therefore, 1if the ferrule 136 1s set to be large, a large
dimensicnal difference can be secured between the inner diameter
thereof and the outer diameter ¢f the glass tube 134. Thereby,
the margin for engagement of the ferrule 136 with the stopper 126
can be increased, resulting in reliable restriction of movement
of the discharge tube 115,

[0081l] 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 palir of elastic pressing
parts 132 press the discharge tube 115 toward the concave portion
127 side, obliquely from above and obliquely from below, 1.e.,
vertically symmetrically. Thereby, the glass tube 134 is

prevented from disengaging from the concave porticn 127, and
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to be fornmed on the relay termnal 131, and therefore the material for
manufacturing the relay termnals 131 can be reduced. Considering that the
material cost for synthetic resin is generally |ower than that for netal
the material cost for relay connectors 114 can be reduced according to the
present enbodi nent 3. [0083] <Enbodi ment 4> Next, an enbodi nent 4 of the
present invention wll _be explaiped with reference, FIGS. 36 to . In
the presah reéﬁﬁﬁuﬁg%eﬁpgﬁgepﬁ tC%ﬁS%h%l G% Gbﬂ%%eV?%gst?%rsEﬁﬁgﬁﬁféﬁﬁb a

di schar ge tﬁgs %%P,q%{fer fromthose of the above enbodi ment 3. The ot her
const r uct3ori¥ dre-- Ay 41253 HeESbove enbodi nent 3. Therefore, the sane
constructions are designated by the same, synbols, and explanations for the
const ructiUhs! Jfer atglons amenceeidlect 54t her Eormadebynietadingoes4e javer vi ew
of Grounding Menber 150] In the above enbodi nent 3, the end portions of a
di schar geermigbel 113l ate subpbdeedl By medgy odomyadterts cl A s igach lof thisi ch

i ncludes a holder 120 and a relay termnal 131. In the present enbodi nent
4, as showrsdnt Fle@RodBnarg 38, oftdieof stheprend pdfti oms fafmed digchartge tube
115 is supported by the sane relay connector -46 114 as the enbodi nent 3,
whi | e t heyrothesr i enck goior tHiarledf ltdle  dhachasgeat sibepddd is suppectadday a
groundi ng nenber 150. [0085] As shown in FIG 39, the groundi ng nenber 150
i ncl udesto ar &b ongatedtagppordy pleate nk511 81 xethd ahthe fehasshe mht2ri@las to

be al ong one of the lateral edge portions thereof, and further includes a
pl uralitgoof nghoyaditng 1her mMpal $ch52 cepdrehhvel Y131 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] <Embcdiment 4>
Next, an embodiment 4 of the present invention will be
explained with reference to FIGS. 36 to 42. In the present
embodiment 4, the constructions cf devices for suppcerting 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] [COverview 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. In the present

embodiment 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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nmounted on the front surface of the support plate 151. As showmn in FIG 41,
nmounti ng hol es 151H are forned through the support plate 151 so as to
correspond three-to-one with the grounding termnals 152. The support plate
151 is formed of a substrate or a netallic plate. On the other hand, as
shown in FIG 40, each grounding term nal 152, which can be forned by

bendi ng tallic (e.qg.,. nickel sjlyer) plate that is forpned into a
predeterﬁ%ﬂgﬁssﬁbﬁeeqﬁ%qﬁmﬁﬁﬁré; W%éiﬁdégﬁa pehdi BATE53%aRd &850 r of
el astic pressing parts 154 which extend vertically symretrically fromthe
respect | V&S UPPETC andPF ower  BUGEINRR ¥ T 9RsPBf 2 t HECWARENYoreTRAL 1530 to t he
front side. Further included is a stopper 155 that extends from one of the
| ateral EYYEd poAts GHLWHF Hhd Isase Dortthiowrrsmading mesbfarontsGiide: 1l uss pai r
of elastic pressing parts 154 are provided on the |ateral edge portion on
the oppodh ted Sidk st stimposttoppetelb5] Sbxedsta aHeocimalsgligi hy3cee s ttoowar d
each other. The elastic pressing parts 154 are capable of elastic

def | ectiloh shoas gwe ioitrEas el 4 thera di esteen qeo t thisyreb ethwesn £, Thendri fhimmar

di stance between the pair of elastic pressing parts 154, when the elastic
pressi ngipartded54 paneaflieg faforyebasdicg detkrthikosp, 158 seindurtheresingl | er
than the -47 outer dianeter of the glass tube 134 of a discharge tube 115.

[0086] Theusteppal thed rirgntaksedateosT titee RAGH R Lilekeld8] . Sors atduh form a
right angle with the axis of the discharge tube 115. A concave portion 156

i s forned onrd hes St opP&it 499 hSL S 401 SBE Al SURSIAMH ally Siggidar arc.
On a relay connector 114 of the enbodinent 3, a pair of guiding portions
128 are ypisediffomthe o 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 cone of the lateral edge portions of the base porticon 153 to
the front side.
The pair of elastic pressing parts 154 are provided on the
lateral edge porticon on the cpposite side of the stopper 1535, so
as to formbulging curves toward each other. The elastic pressing
parts 154 are capable of elastic deflecticon 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 clastic deflection, is set to be smaller than the
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respective upper and | ower sides of the concave portion 127 of the stopper
126. However, in the present enbodinent 4, the heights of portions raised
fromthe respective upper and | ower sides of the concave portion 156 of the
base portion 153 are reduced to be short. That is, neans corresponding to

t he guiding portions 128 of the enbodiment 3 are not provided. Therefore,

the netall,c mterial r ired for grounding ftermpnals 152 can be reduced,
conpar eP4'F 5 ﬁﬁ%‘&ﬁﬁ?gr g‘if%%heg ‘gldﬁ? orn&oe ﬁ%ﬂ% Thr q%r%%ri"c‘iﬁb%sljigﬁ are
further formed on the base ortion 153, so as to be integrated therewth.
Two of tHe Ghr ed?® 84°OBBEL 6%@ 18772t 29 by e Dt e P e Al dsti e 59r essi ng
parts 154 and the stopper 155, so as to project fromthe respective upper

and | owets d@géCpBri iDrE o iHe Hase Pof a0 PI3the dhechppsdsiture dilde of the
el astic pressing parts 154 or the stopper 155 (i.e., to the back side) .
The r endt FION§adife P tilka 1&§ porfeonrsd 1BY the Sgp@@iedeéﬁéﬂ shea$ di®ersa@ld edge
of the base portion 153 on the opposite side of the stopper 155, so as to
proj ect ¥rr ensthetanteésiési atecubosiaicon bet awenl dtheoshasttioc pi éssf rigrepart s
154 to the opposite side of the elastic pressing parts 154 or the stopper
155 (i . e=pbodimdre haekpsidedf 100BB]g Thre tgrooumndicBgater nanadd 152bm $ kot
housed in a nenber such -48 as a plastic housing, i.e., barely provided,
and i s corsueddmed Yupdd xethd o dver iy to Plade hil-dne selrderdmag 2or dde |i ke
so that its leg portions 157 penetrate through the nmounting holes 151H

(See Fl Ghédroppdhuse t hacpleweal ity cab grodmd agobaifbAals 182 heaarg@ twpunt ed
to the comon support plate 151, and thereby are conductively connected to

one anothen, i@ drhe rSURRYS tr Rt 8elPdspective 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 to including guiding pertiocons.
[0087] Three leg portions 157 are further formed on the base
portion 153, so as to be integrated therewith. Two of the three
leg portions 157 are provided between the elastic pressing parts
154 and the stopper 155, so as to project from the respective upper
and lower edge portiocns of the base portion 153 tc 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 porticns 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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Power boards are not connected to the groundi ng nmenbers 150, and the
support plate 151 is conductively connected to the chassis. [0089]

[ Mounting of Discharge Tube 115 to G ounding Term nal 152] Wen a di scharge
tube 115 is fixed to a grounding termnal 152, the discharge tube 115 held
in a horizontal positionis noved toward the front face of the chassis 113,
and the end portign and the ferrule 136 of the glass tube 134 are fitted
bet ween ?%éig&??tlﬁfhﬂBEéannﬁ-¢oméF”éﬂééPF@VBﬂ€ i A§9phT tPPEE Firght he
front side. At the tine, the pair of elastic pressing parts 154 are pushed
by the bbthed37 dthe FAFRGY e 2136 193 By E8lepEandepti ERf| {ikeeso tidrad asti ¢
defl ection. After the body 137 has passed through the shortest-distance
portionsi®ed ¢ paikiets e{%_ét@%n?ﬁ@%‘s@ nghpatdls Lhs4nourtel ropdye U3y i Hul | ed
toward the base portion 153 side due to elastic restoring forces of the

el astic pFessihg. pa?ts 1SS, rgsulgliurpliityt el pohurdBhabietming lon %% base
portion 153. Then, the fixation of the discharge tube 115 is conpleted. The
ot her emde ppotnbadotot h@edicsohargesupe-tl1blasef L xéd tada thelrapycanrect or
114 in a simlar manner to the above enbodi nent 3. [0090] The di scharge tube

115 t husceomdunt etvé Sy sippardedt by bhe atetiayr conneelkosuppdransl dhe 1grioundi ng
menber 150 at its respective end portions. The pairs of elastic pressing

parts 132owdbb s =42 havecehasttsdcentad woliddtiheg auhBersi 1sunfaienti al
surfaces of the bodies 137 of the ferrules 136, and thereby the outer |eads

135 are ehecduicatd poicanduati vel yopanpestedyt eohhectehayo terd Nalssiladl and
the grounding termnal 152 via the ferrules 136. Further, the glass tube

L2 TPl e LSk IS (o ol I uRR S 1okl 38112
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 cpen 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 body 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 connector
114 in a similar manner to the above embodiment 3.
[0090] The discharge tube 115 thus mounted is supported by the

relay connector 114 and the grounding member 150 at its respective

end portions. The pairs of elastic pressing parts 132, 154 can
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t he concave portions 127, 156 of the stoppers 126, 155. Therefore, when
viewed al ong the axial direction of the discharge tube 115, the body 137
appears to be positioned so as to partially overlap wth the stopper 126 or
155. That is, the end edge of the body 137 on the opposite side of the
conductive part 40 is axi ally positioned in proximty to the stopper 126 or
155 so ﬂi bl;?osrl{)artla faced therewith. [0091] As shown in FIGS. 45 and
46, prot&tiort O tnﬁ@%t bEDHr BYFBBIC bRCWREE B BEhAT ngr iR hat 152.
Each protector portlon 551 includes a restricting portion 552 for an

el astic HeRGHEs part ofakber drrRER ePneBAdednantdrel Y Ny porutiem 1553l or
abutting _on the support plate. Wien the grounding term nal 152 is nounted
and fixebtP? @rteh"él%‘agﬁb@@ Y S BT 1wy gbuneichgdper tihense 588 tagurinadn or
are located close to the support plate 151. If sone kind of external force
is applikdl Bod hlee alrastnidd nyr esshngaparis viB4tha g etrtratl etshby6 ar € ypustesd t o
open, they first becone in contact with the restricting portions 553 during
t he coursee aflagpeniuing. 1 Thels daitd dog pordliaatsi T2 stemiegasosupposf scHeor
preventing the protector portions 551 fromcoll apsing, when an additi onal

| oad i spdhes esf edmsafipl bedssThe paetect 4, oy taisons balpvseseOrHectiad to
the feet of the elastic pressing parts 154, and therefore the -50 abutting

por ti onst$53cskavkdde: fofsred?), atsr ak e éb@;ka)@@ﬂ@q@a ,0N55 parthdre fydgr t hat
the abutting portions 553 work. Note that utting portions 553 | ocat ed at

a | ongeryidistanGed HaNheneCORDLCTd Ofe P& dn e tARN §1 8EASELE VEuLE 0097]

[ operational Effects of Enbodinent 4] In the present enbodinent 4, when a

di schar gg & Uney 1327 Sppears to be positioned so as to partially overlap
with the stopper 126 or 155. That is, the end edge of the bocdy
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.
[0091] 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 perticen 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 1531. 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 during the course of opening. The
abutting portions 553 serve as supports for preventing the
protector portions 551 from collapsing, when an additiconal load
is thereafter applied. The protector portions 551 are connected

to the feet of the elastic pressing parts 154, and therefore the
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supported on a relay connector 114 and a groundi ng nenber 150, the stopper
126 of the holder 120 and the stopper 155 of the grounding term nal 152

|l ock the ferrules 136 attached on the respective ends of the discharge tube
115. Therefore, the discharge tube 115 is secure from axial novenent
relative to the relay connector 114. That is, if a force is applied to the
di scharge tube 115 so asﬁ% cause novenent fromthe relay connector 114
side to %ﬁ%ttjgr}%&’ﬁ(ﬁtﬁé’q‘?e grsﬁ@‘élgi}%ﬁe,fqrﬁ@df eArGral1se e £76@ 3 Ahe end
portion of the discharge tube 115 on the relay connector 114 side is caught
by the St¥ppet? 12698F FRathbl8erP1EGise PrRat RS woverrihtk . ofNotise tiafchar ge
tube 115 to the grounding nenber 150 side is restricted. If a force is

appl i ed ¥t @i BehhtgBSt W98 1B &erd agtt @ causEehodeabancer dremhehe
groundi ng nenber 150 side to the relay connector 114 side, the ferrule 136
at t ached-@madiel @ndeaporajomaefe tqef e sthar ge tube 115 on the groundi ng
menber 150 side is caught by the stopper 155 of the grounding term nal 152
so that [0 hovépenta tafortzie Edifschar gf ttnthediktrtto 4lhe rel ay connector 114
side is restricted. Thus, the axial novenent of the discharge tube 115 to
ei ther right dm ltefd pireseest embbedneand4t henefiosedisehatgp w0ibd he outer | ead
135 is secure fromhitting the wall of the -51 container room 123 on the

opposi t esigppster 0dd tdre £seaney REMH NG d2S 1 Prarfi td ig¥bdhe i dewaldr afsd,he
chassis 113. [0093] The concave portion 156 is fornmed on the stopper 155 of

a groundimg g@@%@ﬁl 13800 £S@Has Ho AUt N 148 PMEeELSHpEYTh 8ECRGe ¢ 0f

gl ass tube 134 en the ferrule 136 is engaged wth the stopper 155.

Further, thepaly eErglAsSti €sbr asnGRar £Sr 1pA-£aP3Pl €10 ched 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
sO0 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 cn the relay connector 114 side
is caught by the stopper 126 of the holder 120 sc that the movement
of the discharge tube 115 to the grounding member 150 side is
restricted. If a force i1s applied to the discharge tube 115 so0
as to cause movement from the grounding 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 1s restricted. Thus, the axial movement of the discharge
tube 115 to either right or left is restricted, and therefore the

tip of the outer lead 135 is secure from hitting the wall of the
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pressing the di scharge tube 115 toward the concave portion 156 side are
provi ded on the grounding term nal 152. Specifically, the pair of elastic
pressing parts 154 press the discharge tube 115 toward the concave portion
156 side, obliquely fromabove and obliquely frombelow, i.e., vertically
symmetrically. Thereby, the glass tube 134 is prevented from di sengagi ng
fromthe concave portion 156, and therefore the engagenent of the ferrule
136 wi t Kot tlopper 133 uark e opePrabPys hde miaithede s care HePejtBihdiZiy
menber 150, the stoppers 155 are integrated wth the respective grounding
t er m nal% 152 torray i tded sisdanlns dlorthe oAthmtive cbnnection to the ferrul es
136. Thereby, the nunmber of conponents can be reduced in the present

embodi melft0W3] cdmparedcave bPackddihnySst bppbesngd ovi dete &L cgaprar dit% mdénber s
fromthe grounding termnals. [0094] <O her Enbodi nents> The present

i nvent i gngirsundtiingi pétednab 1t4e eotrxditreab st cexphaiceter witrhendleoeace
description made with reference to the drawi ngs. The foll ow ng enbodi nents
may be icfthurdetsd nubhel 34 ehbnitded feeapdcol 3¢ He i@sead wiinvetihé enopher
exanple. (1) The discharge tube is not Iimted to a cold cathode

fluorescedn. t uherhArhotheaphoe f luorseseent-ckdhey pakxeBoNsd kg al192 oar the
| i ke may be used instead. (2) The material for a ferrule is not limted to

metal . ArLonduetine desdHh Qe agandud v driphele TR RE UISRE tiks gk
[ 0095] (3) The outer leads, Tinearly projecting froma glass tube, are not

'rriim' ted d.03dejng Aranged oﬁoﬂﬁér‘&%ﬁﬁhwg"‘%&ﬁnm&l o 255 Siahe.s iR 1At her

y be arranged radially eccentrically w't
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 ccnnection to the ferrules 136. Thereby, the number
of compeonents can-be reduced in the present embodiment 4, ccmpared
te including stoppers provided as separate members from the
grounding terminals.

[0094] <Qther Embodiments>

The present invention is not limited to 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 inventicn, for example.

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

fluorescent tube. A hot cathode fluorescent tube, a xenon tube
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respect to the axis of the glass tube. (4) The outer |eads, linearly
projecting froma glass tube, are not limted 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 limted to being forned
linearly, but rather may be formed crookedly. (6) The conductive part may

be connect anteriorly to the tip of the outer |lead, instead of being
connectévdf&g“et ﬁeﬁ‘tﬁf‘@y %H%r:}p%}ea{c}m outer lead. (7) A curved portion
may be formed on the distal end portion _of the conductive part, so that the

outer surface of The BaFveladfiehet dptved pdt nek tan! bedconmstad t & t he

outer periphery of the outer |ead, instead of connecting the distal end
edge of IHEUEGhRtuCtaSie! pat t2 tIPHE oilferr Barehhiery W usrd okrgreddad. (8)
The valley formed on the distal end edge of a conductive part nmay be

el i m natéd9xlo t(RatThheuserdiapis disnabrébd edges tcay fbengonhass édibeo t he
outer periphery of the outer lead. (9) The valley forned on the distal end
edge of areondudtimigedpapt besngodrtanyeedodncdrei ng-ak shapied; the glatstser may
be U shaped, rectangul ar-shaped or sem circul ar-shaped. - 53 (10) The
conduct itveheparbuimayahage aagomst antramgddl ahdhgllvt scephitrechengt withll) The
protector parts nmay be elimnated froma ferrule. (12) Instead of one

conduct ittt .t fHaralid o Oftheofidued iMerparts may be provided. In this
case, the plurality of conductive parts may be arranged at intervals al ong
t he (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 cuter 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 portion
of the conductive part, sc that the outer surface of the curve
of the curved portion can be connected to the cuter periphery of
the ocuter lead, instead of connecting the distal end edge of the
conductive part to the outer periphery of the cuter 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 edyge 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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circunferential direction, or alternatively, may be displaced along the
axial direction (i.e., the direction parallel to the projecting direction
of the outer |lead) fromone another. (13) The body of a ferrule is not
limted to having a cylindrical shape, but rather may be ring-shaped or
substantially GC-shaped. [0096] (14) The contact portion of a ferrule is not
limted to being forned of a circunferentially continuous rib, but rather

may be formed ‘9f a [HCuCANANF tf o PSEuERdn S aNe éh CRRS taiitandedh &Longt erval s
along the circunferential direction. (15) The contact portion of a ferrule
is not it t8H "¢ g formed of a rib-1ike protrusion. The outer
circunferential surface of the body may be partially used as a contact
portion withddtl ' nBarfPEAtrBROT AP2EhAdW bleyelaniephsti Erpara fergBe .used

as a contact portion, may be forned by making a cut in the body and lifting
up that portiod2)(16psThadnunbernef etaduitcigei ppinig partslisahbty | iofi t ed

to three or six, but rather may be two or less, or four, five, seven or
nore. (XOndihe eteagtd ot gmppibng partisiat e Aot thiim ttedet, o thel pd urfadrined of
cantil evered portions extending anteriorly or -54 posteriorly, but rather

may be faof nednafict e piaitt sSupppr bed apoatdans avhiiclitare Isupposhed tor t he
body at their anterior and posterior ends. (18) The plurality of elastic

gri ppi ng-ipasninsr dsh thies Brd engedi o) sneguakkyaspased, i ALOr wal siisiglsicead of

bei ng arranged at equally-spaced intervals along the circunferenti al

directi Qlong the axial direction (i.e., the direction parallel to the
projecting direction of the outer lead) from one another.

(13) The body of a ferrule is not limited tec having a

cylindrical shape, but rather may be ring-shaped or substantially
C-shaped.
[0096] (14) The contact porticon 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 c¢f a ferrule is not limited to
being formed of a rib-1like protrusicon. The outer circumferential
surface of 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 porticn.

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

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

formed of <cantilevered portions extending anteriorly or
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(19) In order to secure circunferential airspace between the outer
circunference of a glass tube and the inner circunference of the body of a
ferrule, one or a plurality of elastic gripping parts and one or a
plurality of inelastic receiving portions (e. g. , inwardly bulging
portions fornmed by hamrering the body in part) maybe formed so as to abut
on the outer circunference of the glass tube, instead of a plurality of

el asti c RS oar t30capabller BRYePEstiRsht @kt “WPTROERE Sypeprted
circunference of the glass tube. (20) The large dianeter portion may be

el i m nat¥F FrVH tHe CThéde SUPPFETLIR Y021 PoHYe adofthsctt FOtETeR Tafdct he

| arge di aneter portion of a ferrule may be arranged in proximty to each
ot her, iRtst'edd B e ng arranged spaced apart on the respective axial end
portions of the body. (22) On the body, the axial positions may be sw tched
between the dnitSerToe rdomeddit Yook td 1o bind grherpogter s oy mharke adiramstesy
portion. (23) The size and position of the wi de portion, when the

conduct iate paestuislposphoededritmiroadlsastimsideddr ot iterirgyr asramged fatee
state, may be set so that the axis (as an imaginary line) of the body
penet r ateegid ey -vi pe- qpbrin tonrwllls of 1drhe il auitr @ineferentSbs 1 cbirrespiond) ng to
the valley. In this case, on a projection plane obtained when viewed al ong

the axial diregtd)onrolbddre bedgedihie Quiemfleadtan parisialdey verweespl etely
overlap with the wide portion. (24) The conductive part may be indirectly

g?pggflt f;@hé Buthe ciuhfirdeatt DY rSOLASEE NI aM8tHeNOnn & PligadinFe 1ROII
of the body of a ferrule, cne or a plurality of elastic gripping
parts and one or a plurality of inelastic receivingportions (e.g.,
inwardly bulging portions formed by hammering the body in part)
may be formed so as Lo abut on the outer circumference of the glass
tube, instead of a plurality of elastic gripping parts capable
of elastic contact with the outer circumference of the glass tube.

{20} The large diameter pcrticn 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 porticn 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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connected to the outer lead. In this case, the elastic pressing force of
the conductive part applied to the outer |ead can be elimnated. (25) In

t he enbodi nent 2, the elastic gripping parts are provided so as to abut on
the outer circunference of the glass tube at two positions spaced al ong the
axial direction of the body. However, elastic gripping parts may be

provi ded so as to, abut o the gl ass tupe.at axially-spaced three_or nore
Do t | oSt ROt b ConBB ety 2. il 3 s bt 08t ASHcE) G711t Y A4 T 5,

whi ch extend in reverse directions fromeach other, are provided so as to
abut on THet gtub ¢ b & 141V A FAPPY- §pgcRYl Bho  pbRF E oMot Rfndasky, the
alternatively, two types (or plural types) of elastic gripping parts, which
extendiQ¥§%% it dffePRiondnd &te HHRATHEL I QT AcR WFEﬁ]é%@1%%*%r, may
be provided. (27) The output term nal nmay be forned into a predeterm ned
shape siRfASLBY- punching a netallic material, wthout bending. (28) The

di spl ay panel of the display device is not [imted to having TFTs as

swi t chi ng el en@rtisThbutondudiervemmparitnobudes iasli rewittighagnetéeaents thel enent s
ot her than TFTs such as MM (Metal Insulator Metal) elenments. (29) The

di spl ay denercelasd noy $ohileetngoocn wedldidger yasakad- 66 diesplhaylidevitce.
Various display devices requiring a lighting device on the back side of a
di spl ay quanelctean the thacbuded. 1430) The thawecasourtiee ieal 1otid iphetsedrigo a
power board that includes electronic conponents nounted on a circuit board,

but rathefcdrayr benPrevhded: bye connechppyi elieebr @AEC oG@FRONRALS iy 1M res
W thout using a circuit board.
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 boedy.
However, elastic gripping parts may be provided sc 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 directicon and are axially
displaced from each other, may be provided.

(27) The output terminal may be formed intc 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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(31) The device for bearing the body of a ferrule is not |imted to a relay
connector. The ferrule may be directly (i.e., wthout using a rel ay
connector) fixed to a connector (e.g., an inverter connector) directly
nounted on the power board. Alternatively, a dedicated bearing device, to
which the ferrule 1is fixed, may be provided separately fromthe power
supply path . forped between the power_ source and the outer |ead. (32) The

on- boar FiCBHECI ST S Ty bRt ndt Sl 2Y ofP Bl EEP clPEVIBARR2 dd FHAES he
relay connectors are connected to_the power source (or power_ board) via
cabl es. 933)C9 Pt He' AR ehistili Merit <A1 iR ¢ diritiet | 9 gt 1115l 448%d to the
outer |ead by wel ding. However, in the case of a conductive part capable of
elastic (or ab@®i A§F BBNEACEOWER thadutlémilteddfo g Heowonis@aidbihédn be
secured solely by the elastic force of the conductive part wthout fixation
such as J\/M]dlii/ﬂf 130t rihel @ ordettiand © ornadiddrbet weertuife hoarichdiucal
portion of the conductive part and the outer | ead may be achieved by

sol deri mpthebhaClizd Mroyiided dyschangettobeedenprbsingcongogkeass fogbe; an
outer lead arranged to project froman end portion of said glass tube and
be capabtieredd wiedeiwti ngsipoyes siwpphyt fsoned. power source; and a ferrule
havi ng a body nounted to an outer circunference of said glass tube and a

conductive part3igxtenrdidgrfdcomsaindadyy thheyeiy oFaid fadyilkas sa neant act
portion to be electrically
limited to a relay connector. The ferrule may be directly {(i.e.,
without using a relay connector) fixed to a connecteor {(e.g., an
inverter connector) directly mounted on the power board.
Alternatively, a dedicated bearing device, to which the ferrule
is fixed, may be previded separately from the power supply path
formed between the power source and the cuter lead.

(32) The on-board connectorsmay be eliminated froma circuit
board, so that the relay connectors are connected toc the power
source (or power board) 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 ¢f the

" conductive part without fixation such as welding.
{34y The conductive connection between the cylindrical

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

by soldering.
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connected to said power source and is to be borne by a bearing device,
whi | e said conductive part is connected to said outer lead. [2] A discharge
tube as in claiml, wherein: a valley is provided on a distal end edge of
said conductive part; and said outer lead is connected to said conductive
part at a position corresponding to said valley. [3] A discharge tube as in
claim1l or 2, wherein: said conducticégI rt includes a |long portion
continuous with said body, and a wi E%rtion continuous with a distal end
of said long portion; and said wide portion is arranged to have contact
with said outer lead. [4] A discharge tube as in claim1l, wherein a
cylindrical E?rtion, which is circunferentially connected to said outer

lead so as toltsurrBufdSFRares bHB¢i §eBPEAS4APd conductive part. [5] A
di scharge tube as in any one of clains 1 to 4, wherein -58 a protector part
is provided of §aP§sbé¥¥eso as to be located on sides of a proximal portion
of said conductive part. [6] A discharge tube as in any one of claims 1 to
5, wherein ananebaseirclgedppirngnpant tosppriectiedrom sai énbodyprsdoasotfo have
el astic contact with the outer circunference of said glass tube. [7] A
di schar geitculgeé ags iCnbangndniee ofagdlal ool terd vimhagreiar. ssgipd yglfass: tube has
a substantially cylindrical shape; said body has a cylindrical shape
subst anthcaldry scanecent rarei with said gl ass tube; and
a ferrule having a body mounted to an cuter circumference
of sald glass tube and a conductive part extending from said body,
wherein said body has a contact portion to be electrically
connected to sald power source and is to be borne by a bearing
device, while said conductive part is connected to said outer lead.
(2] A discharge tube as in claim 1, wherein:
a valley is provided on a distal end edge of said conductive
part; and
sald cuter lead is connected to saild conductive part at a
position corresponding to said valley.
[3] A discharge tube as in claim 1 or 2, wherein:
said conductive part includes a long portion continucus with
said body, and a wide portion continuous with a distal end of said
long portion; and
said wide portion is arranged to have contact with said outer
lead.
(4] A discharge tube as in claim 1, wherein a cylindrical
portion, which is circumferentially connected to said outer lead

sc as to surround it, is provided on said conductive part.

[5] A discharge tube as in any one of claims 1 to 4, wherein

-58 -



said contact portion is provided along a circunferential direction of said
body. [8] A discharge tube as in any one of clains 1 to 7, wherein: said
gl ass tube has a substantially cylindrical shape; said body has a
cylindrical shape substantially concentric wth said glass tube; said
contact portion is forned of a rib-like protrusion provided continuously
along a circunferential direction of said  body; and a | arge di aneter

. . V
porti on2hBYPhGCARToHEEF HF dveterdddfersalchRAdvhad #F Sailf dowied@d gdrti on
is provided on said body. [9] A discharge tube as in any one of clains 1 to
8, wherdid®s &fi @ FIrass Mt ddd o atbsiEast icandpchivienddidal shape;  said
body has a cylindrical shape substantially concentric wth said glass tube;
-59 a pluralitl¢lof Bldsighangyd ppbagpantancapaptiecépinent dot5, whehetihe outer
circunference of said glass tube are provided on said body so as to be
ci rcunf @reertlicaltily gpacedngpaetrt aadpacyaped sorf ovavet] deet wwesen atshéoobter
circunference of said glass tube and an inner circunference of said body so
as to exlensdiaevecntacsubstianthialour ceantiireunifecant-ereficeid Hlash diasehar ge
tube as in any one of clains 1 to 9, wherein: said glass tube has a
substantial Iy (@Yl i nHr de¢alk-halkagpe;tutsaigk bbEyahasoaecyld nerdiced Bhapes,
substantially concentric
wherein:
sald glass tube has a substantially cylindrical shape;
said body has a cylindrical shape substantially concentric
with said glass tube; and
said contact portion is provided along a circumferential
direction of said body.
[8] A discharge tube as in any one of claims 1 to 7,
wherein:
said glass tube has a substantially cylindrical shape;
said body has a cylindrical shape substantially concentric
with said glass tube;
said contact portion is formed of a rib-like protrusion
provided continuously along a circumferential direction of said
body; and
a large diameter portion having an outer diameter larger
than that of said contact portion is proviced on said body.
[9] A discharge tube as in any one of claims 1 toc 8§,
wherein:
said glass tube has a substantially cylindrical shape;

said body has a cylindrical shape substantially concentric

with said glass tube;
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with said glass tube; a plurality of elastic gripping parts capabl e of
contact wth the outer circunference of said glass tube are provided on
said body so as to be circunferentially spaced apart; a gap is forned

bet ween the outer circunference of said glass tube and an inner
circunference of said body so as to extend over a substantially entire
circunference; and said plurality of elastic gripping parts have contact
with the outér pgiurr Her Slc 168 & JIdPRIE% b Wt FPskeacitt yogtact

posi tions spaced along an axial direction of said body. [11] A ferrule

havi ng ¢Orductisvioty-eand reupé exsiftedlt 82ld @l aeharges tae Rvatidastlordes a
gl ass tube having an outer |ead projecting froman end portion thereof and
i s capafal bGBEEViFy tpduerc suppiie ferom al bovwwrasolirare on saidl out er

| ead, said ferrule conprising: a body to be nounted to an end portion of an
outer circunfetends brvead dedivase tiubeudrd ¢or bember aecoy fasbedileg sdevi ce,
-60 said body having a contact portion to be electrically connected to said
power scowiseangndnal moead ucitd auen frardnex péndia g $odymnssaibd bodyx tasrdd towehre
connected to said outer lead. [12] A ferrule as in claim1l, wherein: a

val |l ey is qutovided anla ahitsivd ®ncadferefcsai d conductive part; and said
conductive part is arranged so that said valley is to be connected to an
outer peripherpmmf said Qua7gd eathe [43] iA ek Wre ast i P £lmé m 1E,019,12,

wher ei n:
wherein:

sald glass tube has a substantially cylindrical shape;

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

a plurality of elastic gripping parts capable cf contact
with the outer circumference of said glass tube are provided on
sald body so as to be circumferentially spaced apart;

a gap 1s formed between the outer circumference of said glass
tube and an inner circumference of said bedy so as to extend over
a substantially entire circumference; and

said plurality cf elastic gripping parts have contact with
the outer circumference of said glass tube at a plurality of
positions spaced along an axial direction of said body.

[11] A ferrule having conductivity and to be mcunted to
a discharge tube that includes a glass tube having an outer lead
projecting from an end portion therecof 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 cf an ocuter

circumference ¢f said glass tube and to be borne by a bearing device,
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sai d conductive part includes a |long portion continuous with said body, and
a wide portion continuous with a distal end of said |ong portion; and said
wi de portion is arranged to be capable of contact with said outer |ead.

[14] Aferrule as in claim1l, wherein a cylindrical portion, which s
capabl e of being circunferentially connected to said outer lead so as to
surround it provi ded on said conductive part. [15] A.ferrule as in any
one of é|ad1drr‘§0ff FBVIRY AhePREACT PPF ot @R tGH a6t eVl de §OBRESERE body
so as to be located on sides of a proxinmal portion of said conductive part.
[16] A & SRS BONSF FNTGFe %l aims 11 to 15, wherein an el astic
gripping part capable of elastic contact with the outer circunference of

sai d gl ass tuBe $¥PoViGrdPeA ts it Bobynd [ f7pmA Sadrdh ubedds andl abhy bee of
clainms 11 to 16, wherein: said body has a cylindrical shape capabl e of

bei ng ﬂ@nmﬁmﬁxhﬁﬁiﬁd%ﬂ(ﬂﬂﬂﬁﬁﬂhﬁ&ﬁﬁdth said glass tube that has a
substantially cylindrical shape; and said contact portion is provided al ong
a circunferentlilall] 4di fecridn ef sai dlbadyll| 18hehAefierrul e as in any one of
clainms 11 to 17, wherein: said body has a cylindrical shape capabl e of
bei ng substantvallyyconeentidedwh b Satdaglass etdgleeot hedidhasnductive
substantially cylindrical shape; said contact portion is fornmed of a
rib-1ikegot radsi on  provi ded continuously along a circunferential direction
of said :

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

[13] A ferrule as in claim 11 or 12, wherein:

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

said wide porticon is arranged to be capable of contact with
said outer lead.

[14] A ferruleasinclaimll, whereina cylindrical portion,
which is capable of being circumferentially connected to said
cuter lead so as to surround it, is provided on said conductive
part.

[15] A ferrule as in any one of claims 11 to 14, wherein
a protecter part is provided on said body so as to be located on
sides of a proximal portion of said conductive part.

[16] A ferrule as in any one of claims 11 to 15, wherein
an elastic gripping part capable of elastic contact with the ocuter
circumference of said glass tube is provided on said body.

{171 A ferrule as in any one of claims 11 to 16, wherein:

said body has a cylindrical shape capable of being
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body; and a |l arge dianeter portion having an outer dianeter |arger than
that of said contact portion is provided on said body. [19] Aferrule as in
any one of clainms 11 to 18, wherein: said body has a cylindrical shape
capabl e of being substantially concentric with said glass tube that has a
substantially cylindrical shape; a plurality of elastic gripping parts
capabl e of contact. . with the outer circunference of said glass tube are
provi ded i “ad4ild oy C88C8E tEd Che EER c iRt estlizdls ytuB&cethabari2s add a gap
is capable of being formed between the outer circunference of said gl ass

t ube and“&® e i CunfisrErHca ofshad/d BBHy, in a state of being nount ed
to said glass tube, so as to extend over a substantially entire

ci rcunf er ence SLZ0FORLRELT P& taST A saRyogAdest adbaiong £ircunferewided n:
sai d body has a cylindrical shape capable of being substantially concentric
Wi th saicd rficdson @fe sahat Uealya -62 substantially cylindrical shape; a
plurality of elastic gripping parts capable of contact wth the outer

ci rcunference [6f8]saRdfgltasset aibeimranyproow dédcbaimsal d thody ,sehasetion:be
circunferentially spaced apart; a gap is capable of being forned between the

outer circunferienceodl; slehd gl asyitivbe iand aBhhpeercgpalclaf eyfeneeiok; said
body, in a state of being nounted to said glass tube, so as to extend over

a subst adsldnt ientliy e cehreurreengetnansh sai ¢iplsy akiuby ofhet agidL ari ppi ng
parts are arranged to be capable of contact with the outer circunference of
sai d gl asstantially cylindrical shape;
said contact portion is formed of a rib-like protrusion
provided continuocusly along a circumferential direction of said
body; and
a large diameter portion having an outer diameter larger
than that of said contact portion is provided con said body.
[19] A ferrule as in any one of claims 11 to 18, wherein:
sald body has a cylindrical shape capable of being
substantially concentric with said glass tube that has a
substantially cylindrical shape;
a plurality of elastic gripping parts capable of contact
with the outer circumference of said glass tube are provided on
said body so as to be circumferentially spaced apart; and
a gap 1s capable of being formed between the outer
circumference of said glass tube and an inner circumference of
said body, in a state of being mounted to said glass tube, so as
to extend over a substantially entire circumference.
[20] A ferrule as in any one of claims 11 to 19, wherein:

said body has a c¢ylindrical shape capable of being

substantially concentric with said glass tube that has a
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tube at a plurality of positions spaced along an axial direction of said
body. [21] A lighting device for a display device, conprising: a power
source; a discharge tube as in any one of claims 1 to 10; and a chassis
provi ded as a nounting base for said power source and said discharge tube.
[22] A display device conprising: a lighting device for a display device

t hat i nc| ower i.scharge tube as in any one of clains 1

des: . .a souyce; .a
to 10; angSTE ALY G #&ﬁ%ﬁ&?%ﬁs%ﬁ%ﬁﬁﬂﬂing base for said power source and
Tanting devReBLUFSBIT 04l BYPEESR PELEPIBH DURHFI SPRGDL PFgRPIAGCHov ce
for a displa deVice that includes: -63 a power sourcei a di scharge tube as
in any &Hého¥hélapﬁﬁrlc%BCE@?eéﬁﬂceaOEH%%%ﬁSJ%ﬁQﬁMQRQf &< e PEOVALEAgOBase for
sai d power source and said discharge tube; and a display panel arranged on
a front Ssilge borYs&iod alsi giet gy Cldernderengdally spaced apart;
a gap 1s capable of being formed between the outer
circumference of said glass tube and an inner circumference of
said body, in a state of being mounted to said glass tube, so as
tc extend over a substantially entire circumference; and
sald plurality of elastic gripping parts are arranged to
be capable of contact with the outer circumference of said glass
tube at a plurality of positions spaced along an axial direction
of said body.
[21] A lighting device for a display device, comprising:
a power scurce;
a discharge tube as in any one of claims 1 to 10; and
a chassis provided as a mounting base for saild power scurce
and said discharge tube.
[22] A display device comprising:
a lighting device for a display device that includes:
a power source;
a discharge tube as in any cne of claims 1 to 10; 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.

[23] A television receiver comprising:

a lighting device for a display device that includes:
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a power source;
a discharge tube as in any one of claims 1 to 10; 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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