2 4 MAY 2005 H GH VOLTAGE CONNECTOR r"IELD OF THE IN V Et, TI T 10 114" The
present invention relates to a high-voltage connector suited for use 5 wth
el ectroni c apparatuses driven with higher voltages, and nore par- tJgcMAGZ00Y
to a connector used in the inverter boards (viz., circuit boards) serving
as power supply circuits for the so-called back-1ight devices that operate
as the [ight beam source for liquid crystal displays. PRIOR ART to The

printed inverter boards have b n\r;btﬁ smaller and smaller, so that
connectors electrically conrk{éfﬁﬂg MﬁEtéQma@Cm@& devi ces have to
be smaller but nore resistant to high voltages. The present inventors have
therefore filed patent applications for their previous inventions as

di sclosed in the_ nese _.layings.Qp Gazettes No. 10-172649 and No. r,
2000- 252005. In f@&@ et :ll’g“i‘ﬁ&)"g‘ﬁg%ns, | i near and spatial distances

bet ween the contacts in each connectar re.increased so that it could wth-
stand hi gh vol t agis PrEsRl BN EYHOpHE Fe Lo Ad o uais g CRRBCHRIS WIS dr B s

i mprove those..hi gh-voltage {ype conpectors. pr sed i said zettes so as
Lo dect edse With ERRFOMG, FPBATANSGY dlverrayieh; GlahexayollagEenapdore par

comectors S8 BHNLIS 4 3MReHSE RS, LB ReSEIE 262, LS b,
LU O bl DR SEP Y GRS TP T BTy YR o
O e eSS AR S MO S RUPRNCCL,, SR
hi gh-vol tage -1pRiOR ART
10 The printed inverter boards have been made smaller and smaller, so
that connectors electrically connecting them to the back-hght devices have
to be smaller but more resistant to high voltages. The present inventors
have therefore filed patent applications for their previous inventions as
disclosed in the Japanese Laying-Open Gazettes No. 10-172649 and No.
15 2000-252005. In these preceding inventions, linear and spatial distances
between the contacts in each connector were increased so that it could with-
stand high voltages.
Basically, the present invention was made to further improve those
high-voltage type connectors proposed in said Gazettes so as to decrease
20  their horizontal width. This 1s because such known connectors are of the
“side type” in which two pin contacts held in the insulated housing are for
side by side arrangement on a printed inverter circuit board. It has been
difficult to satisfy a demand for reduction of space in the direction of their
width, although the linear and spatial distances were increased indeed be-
25 tween the pin contacts.

SUMMARY OF THE INVENTION

Thus, an object of the present invention 1s to provide a high-voltage
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2 4 MAY 2005 connector of the "top type' having two pin contacts that will
be arranged up and down on a printed inverter circuit board, while 28? Lg@
resistance to high voltages and renarkably di m nishing the space o ugh b
by the con- nector's width. r, In order to achieve the object froma first
aspect of the invention, a high-voltage connector is a base connector to be
nmounted on a printed circuit board, the base connector conprising an

i nsul ated housing with a front opening, and two pin contacts held in

di screte congamantor of spatant tpe’Havangdma plrogontaasts tlsatfwilinbd arsamged up
integral portion of the housing. The two i0 pin contacts consist each of a
connect i ng pand &lewm areadprabiad MNGItET: paselt Board, Whde ansurig Eemslance g
pins protrude in parallel towarqs_ the front . opening, with the |eads having
sol der abl e €@ &@Eagq:s‘e apfl Teanaikabdy HPERISONEtHE TacCuPECHISHDY The con-
compartnments each |yi horizontally are arranged in parallel and one above
anot her mhenn@ﬁérédWHﬁgtor is nounted on the 15 circuit board, so that the

| eads of the pi coq&gc xed i,n the &p_ artnents respe vel tend

downver 03 di 1 §er BnPITo A ACIR iy DiRielTaE st apPeRihel RBeaPHENEaEnat hat
their solderagble ends are included iyn a comon plane hut are offset .fare

and aft rel al?'ig}]/]év?gag%eccf{w&ﬁ(ﬁb.ls &ebaoﬂe ?‘P}%@%Pﬂfnﬁgomodgﬁggn%’g/ %eorér?‘fe.finput
pin cont act PLCHT ieifelo BE baskordih e e bRV oB ARG, hOLIBR b
of those. pi n"obhPRETUHERF SR p TR FREs haldif T ireic b Om o Sls AR ™S
Possible to o Ford oLt EophEmaRa ingeanql LIk ol IR PORRES) JLhe IE °°

ends as 1i] eaginPabhRIchs coh8ist Rachbf aWdtthe®itg PRI andhe 1R ¢oRtinufigy ARErR! N
contact accommobdated 1 n the upper conpart
from, wheremn the connecting pins protrude in parallel towards the front
opening, with the leads having solderable ends capable of being soldered to
the circuit board. The compartments each lying horizontally are arranged
in parallel and one above another when the connector i1s mounted on the
15 circuit board, so that the leads of the pin contacts fixed in the compartments
respectively extend downwards different distances along the side walls of
the housing such that their solderable ends are included in a common plane
but are offset fore and aft relative to the housing.
One of the two pin contacts may be an input pin contact, with the other
20 being an output pin contact. Since the input pin contact is prone to be
heated due to a high voltage, it is preferable to dispose it in the upper com-
partment.
In detail, the two solderable ends of those pin contacts extend along
the housing bottom wall take their positions offset fore and aft from each
25 other in the housing. It may be possible to afford a sufficient spatial dis-

tance between the solderable ends as “lead patterns” in the following man-

ner. The lead of the one pin contact accommodated in the upper compart-



24 MAY ?2005 nment will be located internedi ate between the front and rear
faces of the housing, so as to extend down al ong one of the side mglhﬁ %h

t he housing and then to be bent forwards to provide the sol derabie A %g
the housing bottom On the other hand, the other pin contact accommobdat ed
r, in the I ower conpartnent is |ocated near the rear face of the housing, so
as to extend down along the other side walls of the housing and then to be
bent backwards to provide the other sol derable end al so al ong the housing
bot- tom HomentewillsbeHotatedr wugrapdiate hadniceguihet fiomd and reoar Sxetsaaf)dle be-
tween the two | eads of pin contacts, 10 From a second aspect, the present

i nventi on alheuspraviaas 1@ eviens: dowanakeropngert Hie widenwalls af ghe vsusae
base connector as summarized above. This socket connectqr, conprises two
socket cont &8s theiy @ dscibent %6“@?%@‘poﬁ"ﬁﬁﬁﬁhﬁhﬁaﬂwéﬁﬁﬂhér%gg,aKM@kéh% t he

on the respBiRveE SMisEE: (OF INAGBERABA: (He CBRE Kok CoRAG SrpnBasREd
Congesshe AhaHETRSs A b BBLE% LB SR AR so o
b’ i+t i ,

gg%ggfgesetmo cylinmdrical,cha e; each |yi hor'zontall nd Ii sed in

par ol 1o andosiend AnsE kT e dide A/BPor TREDE0THE et A B RETRRL

of the sockdpatizngs Rrudde e dhst WP dfils SBdSt e dhe ik ot
hei e | . I : her

and the sochel cbielgr ShhReRs BRR o ol Ru R Ravibe ENMAFERT VST ¢ 2ge

base con- ngg\;e%h.tl](]kqﬁge(%itst a@@]\rl\%cmtgarsuql ng fromthe socket housi ng may

serve as a pr ck-u assi st an operator to easily insert the

socket S, ecbul ) ekl RNeL 14 JPBACIRESOITeE RS sty A
injured due dfnector mating with the high-voltage base connector as summarized
above. This socket connector comprises two socket contacts and a socket
housing for accommodation thereof, wherein the socket contacts fixed on
input and output wire ends are capable of fitting on the respective connect-
15 ing pins of the contacts held mn the base connector. The socket housing,
that is bifurcated to have a recess engageable with the partition formed in
the base connector housing, comprises two cylindrical chambers each lying
horizontally and disposed in parallel and one above another to respectively
hold the socket contacts. Further, an ear protrudes backwards from the
20 rear end of one side wall of the socket housing.

Thus, the two wire ends connected to the socket connector take their
positions up and down and in parallel with each other, and the socket
connector 1s shaped narrow corresponding to the high-voltage base con-
nector. In use, the ear protruding from the socket housing may serve as a

25 pick-up knob that will assist an operator to easily insert the socket con-

nector into or remove it from the base connector at a right angle relative

thereto. The ear will also protect the wire ends from being injured due to
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-3 2 4 MAY 2005 their bending or flexing during a wiring operation.
Preferably, the lower face of the ear may be spaced a di stance frofh4tWe 2005
housi ng bottom |lest the ear should collide with the printed circuit board
havi ng the base connector fixed thereon when the socket connector is
handl ed to engage therewith or 5 disengage therefrom Any finger recess
formed in the outer side face of such an ear will further assist the
operator to correctly grip_the socket housing. Further ug facing the
ear may be fUdredendipg orrliexing duwagsa WHom OReTatifBr sﬁ‘raéer\agﬂy b kovei ng
SO as to cooperate wth the ear to render nore coqve ient the pic

motion. 10 BRIGEFODHESCRAPTIONDEFPAGEdDRANIRGES FTQn the Qoasw@r%féem gsbihaw of
a high-vol tage base connectorafrOV|ded in an enbodi,ment of the invention

and seen f or G SROYIoROIAS WA} the, pringed cieeyiy oga;q SRV é\}%tqaéﬁ Qﬁn”teﬁéor

POt A ek T SO ETAOATER b i

I ,
Fa 719 a pacesartiDerran of ol R SBrfcre et ind B fuissruHe ke o i s

f th 20 d
anot her - enboiSbrth s OAd PHictartasr AR T aRRIZHO SayPedy B, GRGsbBket
ti ft

Connector: - Aigtg | P Ll FETETAE caf vIRCLEALr TR frp Blde Rienany o
hi gh- I
ol evati on 3?%?’2%%?&@‘?"‘%?53%3?*”@‘%”&5*%@ b 53Rt it Eﬁe S IRt e
housi ng; more convenient the picking motion.

10 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a perspective view of a high-voltage base connector provided
i an embodiment of the invention and seen forwards from its rear end;
Fig. 2 1s a front elevation of the connector;
Fig. 3 is a side elevation of the connector;
15 Fig. 4 1s a rear elevation of the connector;
Fig. 5 1s a bottom plan view of the connector;
Fig. 6 1s a cross section taken along the hine 6 — 6 in Fig. 2;
Fig. 7 1s a perspective view of two pin contacts of the connector;
Fig. 8 1s a perspective view of the high-voltage base connector pro-
20 vided in another embodiment and seen forwards from its rear end;
Fig. 9 is a perspective view of the two pin contacts in another example
of the connector;
Fig. 10 1s a perspective view of a socket housing constituting a high-
voltage socket connector provided herein;
25 Fig. 11 1s a front elevation of the socket housing;
Fig. 12 1s a side elevation of the socket housing;

Fig. 13 is a cross section taken along the line 13 — 13 in Fig. 11;
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Fig. 13 is a cross section taken along the line 13 - 13 in Fig. 11; -4 2 4
MAY 2005 Fig. 14 is a vertical cross section of the socket conneczt 0@ W\,ﬂﬁ?e
hous i ng has accommpdated t herein socket contacts crinped on wire en é; g
15 is a vertical cross section of the high-voltage base connector and
socket connector shown in use; and 5 Fig. 16 is a horizontal cross section
of the base and socket connectors, also shown in use. THE PREFERRED

EMBODI MENTS Now, some preferred enbodiments will be described referring to
the drawings. Figsl4 s aovertisaberesshseiiornpf dbe soglset parreetonnloss hous-
provided to hxlarein and c¢ rrprifi ng a base housing 2 that is.a cy]indrical
body gener almg hagassemmodatsddhsrein wickehsoniasts CHMPEGRNAVITEETHIS] an out put
pin contact 4 re fgp.aratelny held in the housing to formthe base
connector. The BiZelhdSs? YETBCASCIANSHREEUNE RY tHEHUEN-YRI4PRE DRSCr@INGCHT a
suitable kind such as a PA6T, (viz., a paolyamde), an LCP (viz., a liquid
crystal pol §RAH9C ??9“‘?‘?‘@0&5]’%’}?@ i1 Kees %Ldyseen in Figs. 2 and 6, two
conpartnents 8 and 9 defined i he housing do face a front opening 5

t her eof ,” and thg ’af@'? QJIOW'%R‘Q&E £1%m %eacé}qupﬁélge E\?S% g $qake rgoyl_n%ﬁgrg,
hori zont al gﬁrti]tion .7 cgnti- nuing forwards fromthe m ddle height of a
vertical an8On'ERYRi'BdS& wall 6 extends to the front opening 5. The two

{Tp and down to iR by ERREE EMBRIRIRAERTSY, Jontal W atn of Le base
housi ng 2. A quiNig," Ldge dfkfed BAIERBIcARY R LE! aRLALA SisR gl e

hori zontal partitioh’ . hat” a  socket connector 30U describ ow and
Locki ng 1 uger 18%s: DR’ 34or T ShoM, Zhi KR AR petiose Sl el TFoIRIEL "
and 9 s¢,aspbfeiangRPeoMprising a base housing 2 that is a cylindrical body generally
square in cross section. An input pin contact 3 and an output pin contact 4
are separately held in the housing to form the base connector.
The base housing 2 1s molded using a heat-resistant resin of a suitable
kind such as a PA6T (viz., a polyamide), an LCP (viz., a liquid crystal poly-

15 mer), PPS or the ike. As seen in Figs. 2 and 6, two compartments 8 and 9
defined 1in the housing do face a front opening 5 thereof, and they are iso-
lated from each other by a partition 7. This horizontal partition 7 conti-
nuing forwards from the middle height of a vertical and thick middle wall 6
extends to the front opening 5. The two compartments 8 and 9 thus lying

20 horizontally are arranged in parallel and up and down to thereby reduce or
minimize horizontal width of the base housing 2. A guide ridge 10 1s
formed along one of lateral sides of the horizontal partition 7, so that a
socket connector 30 described below and taking a wrong position is
inhibited from insertion into the base housing. Locking lugs 11 protrude

25 from the mner wall surfaces of compartments 8 and 9 so as to engage with
corresponding cutouts of the socket connector 30. Continuing from a

lower half of the vertical middle wall 6 is a thickened bottom 12 extending

— 5



correspondi ng cutouts of the socket connector 30. Continuing froma | ower
hal f of the vertical mddle wall 6 is a thickened bottom 12 extendin -5 24
MAY 1005 to the rear end of the housing 2. A cavity 16 is thus det# 12005
bet ween thickened bottom 12, an upper wall 13 of the housing and | ateral
side walls 14 and 15 thereof. As shown in Figs. 1 and 4, a cutout passage 17
com nunicating with this cavity 16 is fornmed between bottom 12 and one of
the r, side walls 14, for guiding 3 into the housing the input pin contact
to take a fa stke I‘pasiemdo@ftt%@r bousinphd. piA eavityuct® 18 twg dedned nbefevasy
punchi ng a conductive nmetal, such as a,copper alloy plate o produce raw

pi eces and tHekenrdhbpHg R dde an; wmerd\ay@illghg@fsthadw%hgmd [ategad st WFH@

i nput pin contac as, as its_10 integral .portions, a connecti pin 21
and a wide ﬂdarg:f}égt EreRidy 25 SHOMRIIAUTIRS: dadhd thet éf‘FQﬂﬁPQ%?SCB%dW?E is
supported in position,. and.a l.ead continues, sideways, from.the,rear d

her eof © ananuRerayeg b hiseraviey I viondien bEIEH Pagos 1 2rHied geer! Bita
ortion of this | 23 1 s bent orwards.to formthere a.sol derabhl nd 24.
B Tar PR waliS et dop B6Aing AciS (RE sty She b i PoricEfe Take
connecti ng Pi n,25 annd El wi de and | onger body 26 continuing fromthe rear
end of this 1569.1)%'@“ 16 RS supported in position, and a | ead conti nues

id f f the, b i-:S Db id
2 chorter 1og 27teniy pBEet A dfdr s ar®ty Y 8s °F SN kbl T o
than the ouf"aE gheones HeSopiat L aFelIaE xR, PIGRR AR, Ul BB, sk v

thereto, Soilgeaar%égélé‘%é sﬂhﬁgﬁ‘ghb%{ e F4pPer _”Fl‘PézTTl?ﬁ #11”?[}{ cBnfARI0S hak! gnithe

circuit boar ore, e connecting pin e i nput pin contact 3

penetrai@s ffteUPACHoFIRANONa Oéoﬁl’fé%_tfﬁg?gﬁ 21edild 6 aDfleSuhaNsiFoltOMaEy Dize

front opening 5 and al ong the horiz
continuing back therefrom. This body 22 is supported in position, and a

lead continues sideways from the rear end thereof and then is bent down to
provide a longer leg 23. The lower end portion of this leg 23 is bent
forwards to form there a solderable end 24. Similarly, the output pin con-

15 tact 4 has as its integral portions a connecting pin 25 and a wide and longer
body 26 continuing from the rear end of this pin. This body 1s supported
in position, and a lead continues sideways from the rear end of the body 26
and then 1s bent down to provide a shorter leg 27. The lower end portion
of this leg 27 is bent backwards to form there a solderable end 28.

20 The input pin contact 3 1s more likely than the out put one 4 to become
heated due to a high voltage applied thereto, so that it is placed in the upper
compartment 8 remote from the circuit board. Therefore, the connecting
pin 21 of the input pin contact 3 penetrates an upper region of the middle
wall 6 and extends towards the front opening 5 and along the horizontal

25 axis of housing 2 so that this wall supports the input contact in the upper
compartment 8.  The leg 23 protruding backwards from the middle wall 6

does extend downwards in the middle region of the housing 2 and along its
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25 axis of housing 2 so that this wall supports the input contact in the
upper conpartnment 8. The leg 23 protrudi ng backwards fromthe niddz hn@l m6
does extend downwards in the mddle region of the housing 2 and al o 3 g
-6 2 4 MAY 2005 side wall 14, so as to pass through the cutout passage 17
and reach the bot- tom 18 of the housing. The solderable end 24 of this
contact 3 extends forwards along this bottom 18. Li kew se, the connecting
pin 25 of the output pin contact 4 penetrates a |ower region of the mddle
wal | 6 and Fideewadnts, %Q@S) to i dbrewgh the s tIpapassges linanﬁlréaghtth@bot-

hori zontal axis

bot h e walamg! Sref (nBopRirikendBebuti0Eme crich Phal e cPBIIGTS EHbs
bakuar ds. { FORVAG ’@lﬁmﬁgkhﬁws e%ﬁémc B b s e Do itk o 0 (e e
housi ng. - ThouL GBI EPRTEL o 2gnstateng SoNshaeaid di fft iﬁi’ s O%Hcfiv%ndds

b
housing 2. ERENBeaarERya e Fopf fg’@%g%ﬁ% R D PRl Ol %8 6 e
Qﬁlfj;;t; n bonbE 2 ks, B35 ol P if el Sel s %%é’faﬁf’aqbﬂéh 08 Saukb e ©
G i ohi gt DR iR EeReNR 42 gR AR} egdéﬁévfg‘%@‘% Shfifbst e Mo S 11
fnd | oner oUTRER ofibfifiehFa, "FhRIEE 27 n fEhE Saqdfrlfold hie @Bhge;‘ore
and 9 show @dg@ﬂ't(‘;lhcﬁﬁ id%@scj%’iﬁéﬁ 'db\i/lh‘@/ah‘!‘é)lrﬁ'tlﬁ‘e GOMt ?ﬁaieécrl gf tHe %sﬂfg

shapes revers as conpare those In the exanple ed a ove.

;2' fnca%‘ bheo ltl%r%\m& reash @Hé bbtitehd 8 Bf HRELbAYRIp. COTRASHIEabe eﬁ@'?‘Beéf as
put term nal th the forner 3 serving as & out put term nal
the output contact 4 extends backwards along this bottom 18.

As the input and output pin contacts are set in the housing 2, the
solderable end 24 of the former contact 3 and that 28 of the latter 4 will take
their positions located right and left and shifted fore and aft. A sufficient

15 spatial distance is thus afforded between those solderable ends 24 and 28 to
enhance resistance to high voltages, while diminishing size of the connector
in transverse direction (see Fig. 5). The reference numeral 29 denotes
reinforcement metals that are fitted in fore and lower corners of the side
walls 14 and 15 of the housing 2.

20 Figs. 8 and 9 show a modification, wherein the two pin contacts 3 and
4 are of shapes reversed as compared with those in the example described
above. In this case, the latter contact 4 held in the lower compartment 9
serves as an mput terminal, with the former 3 serving as an output terminal
in the upper compartment 8  The body 22 and leg 23 of the pin contact 3

2n  are respectively longer than those 26 and 27 of the other contact 4. The

solderable end 24 of the pin contact 3 1s bent backwards to extend along the

housing bottom 18, and thus disposed at rear end thereof. The other
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in the upper conpartnment 8 The body 22 and |leg 23 of the pin contact 3 25
are respectively longer than those 26 and 27 of the other contact 4. The

sol derabl e end 24 of the pin contact 3 is bent backwards to extend aMghifli he
housi ng bottom 18, and thus di sposed at rear end thereof. The other -7 2 4
MAY 2005 solderable end 28 of the other contact 4 is bent. forwards to al so
extend along the housing bottom 18, but disposed at fore end thereof. Al so

inthis case, a sufficient spati gl di stance, i.s afforded betvveeg@t he
sol der abl e s9lderabie emd 288 of othenRbdeCoREICE thAs dand KnyRrds| 0agkse. extend

ket t 3 Fig, 14),wll.. be d i bed, whi.ch js t b
coupl ed v {HIOHEI R BE Ao Bakh T HEBEHA Pl i BierEBbve AlRe 1M dhBan i n
Figs. 10 to 13, the_.socket conngctor 30 conpri,ses a sonewha‘&_ pecul i,ar, ,
socket  housFH> S1SUTEAHTNAIA GIFHBCEIS 8 THBHER M52 CeRHBe SoLeRbIn 604 Ad | s
made of a thernppl as_t]i c.resin. such aﬁé PABG évi z., polyamde) lo or PBT.

Thi s housi n_@"%?%l@ FIMANICHSP R A& YAlAEES32 to fit on the partition 7
f th h [ 2 ich d t4.t ut t b tor. A
pai 1 of eyt i nar Poarer ApbERs R AR ER BRE, EFF Bl b e BbseiER. SRRME B

q i : o . . 4.9 i

the base notsi oyt ahavit B hidhyaorbs, bR EohbtE RO MMt R pfov€ s Boped

35 : i R ' I - j i cal

chamber s 3o MnAnaf! Fibfo P aa,dsr e RoRRen TnRLht ReSdpBlistS G Bl aY 20
the bottom pLcilne LOUES: RBAGRAG 334 EiLhilgEPRBCY Bhke 1R0GAAE 2 ik LBEket
ocki ng | ug | of "the base Iousing 2. An ear jutting ackwards from

the rear enfoQ§inR fiade SRkl thefmoPPasiRCk&iin Nes 29a33A8E! (viZ0 ¥§n%‘d{@ﬁi ent
for an operator Or user. He or she can grip the socket con- néctor 30 at

this eaf)37or WRH himhiorhd\&infi NPGE Hifikealed PhAVD al fectist Do R ofPMidNg it
fromthe base connector |. Preferably, and for the purpose
partition 7 of the base housing 2 which encloses and constitutes the base
connector. A pair of cylindrical chambers 33 and 34 are formed in parallel
and up and down, lying horizontally to fit in the respective compartments 8
and 9 in the base housing. The guide ndge 10 of base housing will fit in
15 stepped recesses 35 that are formed in and along one side walls of the
cylindrical chambers 33 and 34. Cutouts 36 n the top wall of the upper
chamber 33 and the bottom of the lower chamber 34 will respectively
engage with the locking lugs 11 of the base housing 2. An ear 37 jutting
backwards from the rear end of one side wall of the socket housing 31 will
20 be convenient for an operator or user. He or she can gnp the socket con-
nector 30 at this ear 37, with his or her fingers, when coupling 1t with or re-
moving 1t from the base connector 1. Preferably, and for the purpose
mentioned above, a gap is provided between the bottom of such an ear and
the bottom of the housing 31. Further, two wire ends (referred to later)
25 secured to the socket connector 30 will be protected from damage when

handled around the connector during any wiring operation. A lug 39 pro-

truding from the other side wall of the housing 31 also at its rear end will
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menti oned above, a gap is provided between the bottom of such an ear and
the bottom of the housing 31. Further, two wire ends (referred to later) 25
secured to the socket connector 30 will be protected from damage whdrMAY 2005
handl ed around the connector during any wiring operation. A lug 39 pro-
truding fromthe other side wall of the housing 31 also at its rear end wll
-8 2 4 MAY 2005 cooperate with the ear 37 to facilitate the operator's
gripping notion. Any proper recesses or dinples (not shown) that may be
formed in tlse@opataie wéﬁdbg esf IhisEacahtatg tha Mparapr3gWpping upeten. asdnxt
himor her to pick up the ockFt onnector .in a correct. way. 5 th 14
shows that PREP&OEREISSEDMTeEBPIeso(MQ! ehawty) WrbdnBy b oRgied, In ithe Qeket

housing 31 a.couple of socket cantagts 43.and 44, .that ar re- viously
secured on SWESWY BI04/ R lb}Z,-’éf bl btk 9S.SIMIHI]M§]£OW-})]{C§C\E‘B th§ e

i nserted forvvagds through.a rear Cgpeni ng of said housing 31, so that one of
the cont act SO%5Ck 6PPRHLOT HhACAMGL MY -is held in the upper in cylindrical

P S ) i
AR AR A i
gel gggi pgtefl Vb\ﬁ't 5H?'tfe u%g(ge n g\glﬁn‘\éll o% (ris SL]r ?Téce%vuﬁﬁé? };ﬂé’r eo}%. ]‘]Pg}étqlggﬂézgogf
the i npgt ag%agﬁ%}%u{nséggﬁnﬁooﬁaggg gtjhg&zla@?j él?eégg’gégbfgg?y%aqggp(g@s}ﬁg ﬂ;as to a

power souce ﬂéét{ g)‘r'liet 8f§tﬁles Qoﬂpatc.t% Vkﬁ%\gr ! @%t E‘l(])ﬁtlf'te Witk M Priseen iﬂeﬂfelh?pg)gg 2r €

al so sol dere 2 e clrcul as to firmy secure

g?ntnﬁgt 9 CL g?qi%@@icam%abﬁﬁsr aanneth@rothet edmMhét 34af& tise 'RAPYL Mire rEEGRLIT ON
however held n the lower one 34.

In use, the base connector 1 of Figs. 1 to 7 will be combined with the
socket connector 30 of Fig. 14 in a manner as seen in Figs. 15 and 16. A
printed circuit board 50 comprising a power supply circuit for the back-light

15 inverter of a liquid crystal display may thus be equipped with the base
connector 1 surface-mounted thereon. Portions of a lead pattern (not
shown) are soldered to the solderable ends 24 and 28 of the input and output
pmn contacts 3 and 4, respectively, so as to lead to a power souce circuit
(also not shown). Both the reinforcement metals 29 are also soldered to

20 the circuit board 50 so as to firmly secure the base connector thereon.

The base connector 1 in this state 1s ready for reception of the socket
connector 30. The ear 37 and lug 39 of the latter connector will be gripped
with an operator’s fingers in order to correctly position its chambers 33 and
34 relative to the corresponding compartments 8 and 9 of the base connect-

25 or. Subsequently, he or she will push the socket connector towards base

connector 1, until the recess 32 fits on the partition 7 and the guide ridge 35

engages with the stepped cutouts 35 to thereby enable a further smooth

—-9_



connector 30. The ear 37 and lug 39 of the latter connector will be gripped
wWith an operator's fingers in order to correctly position its charﬁb[gggy fUﬁS
and 34 relative to the correspondi ng conpartnents 8 and 9 of the*b
connect 25 or. Subsequently, he or she will push the socket connector
towards base connector 1, until the recess 32 fits on the partition 7 and
the guide ridge 35 engages wth the stepped cutouts 35 to thereby enable a
further smoo i%/AY 2005 adyance .of i@cket connect OJj; deeper into

h

base connec? Yancﬁh%géeﬁ Sl EPREECIRT Hiccper dRtp S%fcet“ﬂ@cfﬁ”n C ?é&”é‘eﬁhﬁﬁd 4
Il th t l. b 33 4

AR LS L P T
| ect ~bet th 5 (2 22,and, 44 Thi s qfi t at

my be cont ?a%ﬁb%»%ﬁﬁ%& Lo syt SR Shatis op sl I e SBrkda oy

hi m or her n f 0 Q 3 4 dto

termnals (no’ﬁgcﬁg m#ﬁ%hﬁ %g tobéaéégbfl ghat% § i(?r%ttrégl({béﬂ}% gﬁyls)gp\?e%]artlle ﬂdoes

have. Th,e I | t ¢ r 0

back. |1 gt "avend R 22 Sh A OB al e RPRRECE bydhefpdfor 11701
ol t ages S t r t | der -

\z;bl e gnds 24 aan‘g‘s‘% §]1’E)Q:'k @,Sﬁfé ﬁgé?gﬂ%%ﬂgz ]gl aﬁ’éqﬁip ﬁﬂggmlrggm %gd %rgesent

hi gh-vol t agfohasge %BBIE'&C&g;haB%Szl’%%dpM‘léé}i‘t @r‘hgﬁ]a‘]’é gﬁBﬁﬁ%w'ﬂ Rethi@ 'teh One

above anot her when nount on a circuit oar at t eir

sol der abl e Bﬁ@@-]@htt?Bﬁ'hﬂﬁ]lﬁﬂ%?gsﬁam%ah@llébéghh%t om are spaced fore and aft

fromeach other. Spatial distahce between those ends is |ong enough to

enhance resi st afhe p @W@f@ﬂllp{ﬂ}/t@ﬁeﬁlt vbinpeisibig htheabavp- enthelovn arfoangenent
of those contacts rendering slimand | ess mas- sive the base housing in a

di rection oba¢k-dightdhivert2d ashdetmieslenboseckdl sudfiomsithy bearésigtahiveo plaighl | el
wres up and down is
voltages, owing to an increased spatial distance ensured between the solder-
able ends 24 and 28 of the two pin contacts 3 and 4.
In summary, the present high-voltage base connector has two pin con-
tacts disposed in parallel one above another when mounted on a circuit

15 board, such that their leads’ solderable ends extending along the housing
bottom are spaced fore and aft from each other. Spatial distance between
those ends 1s long enough to enhance resistance to high voltages, while such
an up-and-down arrangement of those contacts rendering shim and less mas-
sive the base housing in a direction of its width.

20 The present socket connector having two parallel wires up and down 1s
of a decreased width corresponding to the base connector. The socket
connector’s ear juts back from the rear end of its one side wall to be gripped
for easier insertion into and removal from the base connector. The ear will
be seized always at its correct position to avoid a reversed sertion of the

25 socket connector, and will serve as a means for protecting the wire ends

from damage when they are handled around the connector.
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of a decreased wi dth corresponding to the base connector. The socket
connector's ear juts back fromthe rear end of its one side wall to be
gripped for easier insertion into and removal fromthe base connec? 6MAY TR0
ear will be seized always at its correct position to avoid a reversed
insertion of the 25 socket connector, and will serve as a neans for
protecting the wire ends from damage when they are handl ed around the
connector. -10 2 4 MAY 2005 CLAIMS: 1. A high-voltage connector constructed
as a base céAr@dMP to be nounted on a printed circuit board, the base
connector conprising: an 5 insulated housing with a front opening, and two
pin contacts held in upper and | ower conpartnents separated by a partition
that is for ortion of the housing, acts

consi s ng Toc 2 Ak EE 26 Pt Sed ot mﬁgwrrer@
W tht Egefiéﬂ@@%@ﬁm’prOhé@?%dé%a*%??é‘?%{%’f SO MR et 6P M nﬁﬁg‘lﬂﬁgé o
the of oyl t Ragttq YRR WHIP acRURRLREFIS ARENbIROARFORRL b Aier

arranged in ara one above a e connec 'S no

the circuit nlao%\%r S@oﬁ]pﬁﬁ sI g8t afdd g@ﬁgpﬂé‘gﬁ bag'iz'ft fd %%ne{aoﬁfs‘e

conpartnents respective ownwar I stances a

si de walI's qf égnrgr blaﬁ]@mer 0t ﬁ%@ﬁh%et 5fqaokg A0 %oﬁ@ﬁlengeamfdfuged

in a conmon but "are offset e an IVE t ousing. 2. A

hi gh-vol tag%o%ﬂ%ﬁﬁ%%maﬁn@ej agd c'o'thﬁr'rﬁh therdfh6heiWithhehe E’Bnﬁ@&mégﬁﬁ are

an input pin contact and an output pin contact, and the iInput pin

contact is gjrapesiedyiin phallpPreivaasnaet ffont op%nnﬁj rhiagh- wellt dge 16adneatior as
defined in claiml or 2, wherein the lead of the one pin contact

accommodat edaivim g hesdl dppdile eadrapabtbnd( beid@saldeded to the circuit board,

on

wherein the compartments each lying horizontally are arranged in

parallel and one above another when the connector is mounted on the circuit
board, so that the leads of the pin contacts fixed in the compartments
respectively extend downwards different distances along the side walls of

15 the housing such that their solderable ends are included in a common plane

but are offset fore and aft relative to the housing.

2. A Iigh-voltage connector as defined in claim 1, wherein the two con-
tacts are an input pin contact and an output pin contact, and the mput pin

20 contact 1s disposed 1n the upper compartment.

3. A high-voltage connector as defined in claim 1 or 2, wherein the lead
of the one pin contact accommodated 1n the upper compartment is located
intermediate between front and rear faces of the housing, so as to extend

25 down along one of the side walls of the housing and then to be bent
forwards to provide the solderable end along the housing bottom,

the other pin contact accommodated in the lower compartment is

-11 -



i nternedi ate between front and rear faces of the housing, so as to extend 25
down al ong one of the side walls of the housing and then to be bent

forwards to provide the sol derable end al ong the housi ng bottom t et MahES
pin contact acconmodated in the |ower conmpartnent is -11 2 4 MAY 2005

| ocated near the rear face of the housing, so as to extend down al ong the

ot her side walls of the housing and then to be bent backwards to provide the
ot her sol derabl e end al so al ong the housing bottom whereby a sufficient
spati al di shoaatasl ngaptheirded facs wédhet heuyngesahe to exdend ilrwextleng theong

respective botto of the side walls and are offset. fore and aft relative
to the housPthgr Sife waﬂ]ksgqﬁt\% %@%ﬂg@wﬁe&wrtoaée g’éﬂf hagkwiards & pravige t%,e
wherein the | ead . of the one. pin contact accommodated in the | ower

conpar t ment Other sgldgrable apd alvplond e B DBAO BNt and rear faces of the
then 1o be_bentWieEiaH suTiErest sondal frulied depipndedhetiicandherodaatng
ocat et mesiin it GfteRd uBge FEBETIYE Brifon] diofhe SR wRiR0N R iatne
the’ o her BF il Sl e R e housi ng bottom ahereby a | o

sufficient spatial distance is provided between the soderable ends that
extend al ong respective bottons of the side walls and are offset fore and

aft relative to 1—W§iéﬁégcoﬁﬁeéor% s@ﬁ(}rzédd 91?%51%8{] é)q?,i %ggeabgt@gﬁe%gw th

t he hi gh-voltage base nector as de i'n any

;ng% dg??%ﬁﬂﬁé’?@w: coliRt SREKRIMSANACHS IR o @ eF B EharltteTh N9 1684ted
10 intermediate between front and rear faces of the housing, so as to extend
down along one of the side walls of the housing and then to be bent
forwards to provide the solderable end along the housing bottom,
the other pin contact accommodated in the upper compartment is
located near the rear face of the housing, so as to extend down along the
15 other side walls of the housing and then to be bent backwards to provide the
other solderable end also along the housing bottom,
whereby a sufficient spatial distance 1s provided between the soderable
ends that extend along respective bottoms of the side walls and are offset
fore and aft relative to the housing.
20
5. A socket connector designed to mate with the high-voltage base
connector as defined in any one of the preceding claims, and comprising;:
two socket contacts and a socket housing for accommodation thereof, the
socket contacts being fixed on input and output wire ends and capable of
25 fitting on the respective connecting pins of the contacts held in the base

connector,

wherein the socket housing 1s bifurcated to have a recess engageable
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socket contacts being fixed on input and output wire ends and capable of zr,
fitting on the respective connecting pins of the contacts held in the base
connector, wherein the socket housing is bifurcated to have a recegg MAY 2005
engageable -12 2 4 MAY 2005 wth the partition fornmed in the base
connector housing, and conprises two cylindrical chanbers each |ying

hori zontal |y and di sposed in parallel and one above another to respectively
hol d the socket contacts, and further conprising an ear protrudi ng backwards
from a rearwethdthsf pargion fownediiddhadiass awimestaighohsingoerdicaippsisag twe. A
socket connector .as defined in ¢laim5, where{n the ear has .a botto spaced
from a bot t @irdreHechambers Kaehi angi tprﬂouiallac%g shased on waiiémaﬁ@d in
claim5, further conprising a lug.jut-, ting sideways froma fear end of the
ot her si de OR&f ADEVE ARORYCICSREEY VALY, NOKLINESAK B LOpEHPEr @G ve with the
ear. 8. A socke onnector. as defined in clain1ﬁ, fért_er coquiﬁin? a lug
jut- 15 Ling si LYPBRsY§ af e Rioguding backrards dEomad redrendhof Btket

ousi NG, S; 85! e RIRRSLThE KBekb Holdife - 20 5 L

6. A socket connector as defined in claim 5, wherem the ear has a bottom

spaced from a bottom of the socket housing.

10 7. A socket connector as defined in claim 5, further comprising a lug jut-
ting sideways from a rear end of the other side wall of the socket housing,

so as to be cooperative with the ear.
8. A socket connector as defined in claim 6, further comprising a lug jut-

15 ting sideways from a rear end of the other side wall of the socket housing,

so as to be cooperative with the ear.
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