WO 2004/ 0956. 5 PCT/ US2004/1108194 COAXI AL CABLE CONNECTOR, AND HARNESS UNI T
THAT UTI LI ZES THE COAXI AL CABLE CONNECTOR Det ail ed Description of the
“Invention 5 [0001] Technical Field to which the Invention Bel ongs The

present i nVER2YHN3%4T ates to a coaxial cable connector tRal’UVEHHHUBIY 3

coaxi al cable, and a harness unit that uses the C coaxial cable connector.
10 [0002] Prior Art A coaxial cable conprising a central conductor, an
inner insulating nenber that surrounds the central conductor, an 15 outer
conductor that surrounds the inner insulating nenber for shielding the
central conductor, and an outer insulating nenber that surrounds the outer
conductor has been used in various fields. For exanple, the coaxial cable
is used to cERAABERL: VARLBUCONNERRECRf AN IAFNES SafRETa THass UTALAEESalHR 20

organi zations, and is used to*&$E§§ téﬁkﬁ%%%%ﬁﬁﬁdy@w iances at honme. [0003]

In order to connect this coaxia Wi vari ous ki nds of apparatuses,
or other coaxial cables, what is called a BNC 25 connector is used. The BNC

connector conprises_an inner nenber that is connected to the coaxial cable,
and an out BECRLAGCt RRECTIRL IOt ftabihe iS¢ 108 t he outsi de of the inner

nmenber and has (ghgpied notches to be engaged with an external term nal.
[ 0004] 30 When the BNC connector is used, at the front end of the 1
Technical Field to which the Invention Belongs

The present invention relates to a ccoaxial cable connector
that connects a coaxial cable, and a harness unit that uses the
(’ coaxial cable connector.
10
[0002]
Prior Art
A coaxial cable comprising a central conductor, an inner
insulating member that sgurrounds the central conductor, an
15 outer conductor that surrounds the inner insulating member for
shielding the central conductor, and an outer insulating member
that surrounds the outer conductor has been used in wvarious
fields. For example, the coaxial cable is used to connect
various kinds of measuring apparatuses in research
20 organizations, and is used to connect electronic appliances at
home.
foo03]
In order to connect this coaxial cable with various kinds
of apparatuses, or other coaxial cables, what is called a BNC
25 connector is used. The BNC connector comprises an inner member
that is connected to the coaxial cable, and an outer ring that
ig rotatably fitted to the ocutside of the inner member and has
slanted notches to be engaged with an external terminal.
[oco4]
30 When the BNC connector is used, at the front end of the



WO 2004/ 095645 PCT/ US2004/ 008104 coaxial cable, a central conductor exposed

portion with a predetermnned length is formed,

conduct o

r is left and the inner insulating nenber t he outer conductor,

in which only the central

and

t he out er WRASMHAPISAY nenmber at the outside of 5 the centRGI/USEMMWSIEr ar e
renoved fromthe surface. Further, an outer conductor exposed portion with
a predetermned length is formed continuing fromthe rear end of the

of

central conductor exposed portion, in which the central conductor, the

i nner insulating nenber, and the outer conductor are left and only 10 the
external insulating nenber is renoved fromthe surface. [0005] A centra
termnal of the BNC connector is pressed against the central conductor

the full peekislf ¢ﬁh1¢oneaVﬁéherahecxnehtﬁau tehpbaeﬁ‘iﬁpﬁmhnrt@uthnt@ a
coaxi al cablﬁ gonngctlo ILndei he rear eng fhetm%ner nb r of
the BNC E&RRSETOI I THe ‘ﬂF% CONduLROPeDr e SIS Ohulct S eXposEe
portion i scdiasenbangled,emndahd)i shdi a@nbanglreﬁlmrlhqomnensaeﬂ ough yogewer ed
on the outside of the cylinder. Thereafter, caul ki ng nenber set_in

advance oﬁ°§ﬁu6FP5rnépddﬁéﬁ%t%mt%br%P%##%RFW% RBURET &Rd tife Pwiohtdsentt of

the cayl kipg mRARSL1 SLRYESREY 972 EQ%xg%ﬁsw%%dﬁtﬁéméﬁkfé%éang%ﬁﬁtﬁéfer
conductor. The rear end is crushed is bitten into the original
di anet er aporuitem. c@hdgctalcepre&dmpoktlsnnecéhsarplethEBmmne@nheBQUm can
be connected_to o % one cpaxi al c%gie”_Zé %ggfgk gﬁax ah nectgr cabl es
that can BE EBHBFHe Oﬂff%uﬁﬁgpfﬂ?% ity 6P ] bl &5 5?3 dFSeTeSeF in a
patent | ekebablr edrilapanese Watent tABpldegaid-on tahduopsen, Puld cathen No.
5-135825), and a patent literature 2 (Japanese Uility 30 Model ﬁypllcatlon
Lai d- open :PABLREART OMSNBST4- PABEGYhaNPReeT conductor are left and only
10 the external insulating member is removed from the surface.
f0005]
A central terminal of the BNC connector is pressed against
the central conductor of the full peel-off portion. While the
central terminal is inserted into a coaxial cable connection
15 cylinder at the rear end cf the inner member of the BNC
connector, the outer conductor of the outer conductor exposed
portion i1s disentangled, and this disentangled portion is
roughly covered on the outside of the cylinder. Thereafter, a
caulking member set in advance on an original diameter portion
20 is moved, and the front end of the caulking member is covered
on the ocutside of the disentangled outer conductor. The rear
end is crushed, and is bitten intc the original diameter
portion. Thus, a complex work is necegsgsary. The BNC connector
can be connected to only one coaxial cable.
25 [0006]

Cecaxial connector cables that can be combined with a
plurality of coaxial c¢ables are disclosed in a patent
literature 1 (Japanese Patent Application Laid-open Publication
No. 5-135825), and a patent literature 2 (Japanese Utility
Model Application Laid-open Publication No. 4-14858). While



2 YWD 2004/ 09564 PCT/U 5 211114 /0 0 8 1 114 these coaxial cable connectors
can connect a plurality of coaxial cables, each coaxial cable connector
‘requires a soldering of a outer conductor to a cabl e supporting nenber.
Consequent | YO 20986 er conductors of a plurality of coaxiPET/US2¢d1P884 ar e
integrally conbined, and are nade electrically comon. As a result, when a
shield of one coaxial cable is degraded, the shields of all the other
coaxi al cables are also degraded. [0007] 10 [Patent literature 1] Japanese
Pat ent Application Laid-open Publication No. 5-135825 [Patent literature 21
Japanese Utility Mdel Application Laid-open 15 Publication No. 4-14858

[ 00081 Problens to be Solved by the Invention It is an object of the
present i nuénmiseonctaxpadviaklae 20nceaxbab cabl e coameedt on thhirzhitibe of
easily fitted t.o_.one ! plur??lpy of. oaX| h cabl es, and that can secure
an |ndepen&§ﬁ91'§h|ép% SF000§FC foFa% FV|HQDFFE B obFEM - Soné
embodi ment RAGRRENEY d10 éhgthYG%Hn@ﬁctbbert% i cAppyi @%gp@l@%y HentrB €
connector conprising, a first cable hol der, a second cabl e hol dér which can
be engaged CtCGlS@ﬁUGnﬁlﬁ’st tIg) eabte ﬁ@ndéet@ys pPéss nglugality of coaxial

5 cables are integrally combined, and are made electrically
COTIMOI . As a result, when a shield of one coaxial cable is

degraded, the shields of all the other coaxial cables are also

degraded.
¢ [0007]
» 10 [Patent literature 1]
Japanese Patent Application Laid-open Publication No.
5-135825

[Patent literature 21
Japanese Utility Model Application Laid-open
15 Publication No. 4-14858

fooos]
Problems to be Solved by the Invention

It is an object of the present invention to provide a

( 20 coaxial cable connector that can be easily fitted to one or a
plurality of coaxial cables, and that can secure an independent
shield.

[0009]

25 Means for Solving the Problems
In one embodiment according to the inventicon, there is
provided a coaxial cable connector comprising,
a first cable holder,
a second cable holder which can be engaged to said first

30 cable holder by pressing,



WD 2004/ 095645 PCT/ US2014/ 008114 a housi ng to which an assenbly by engagi ng
said first cable holder and said second cabl e hol der, at |east one gripping
conductors and qupplng conductor extensions extending therefromwhich are
| ocat ed i V&K M6#5t 5 cable hol der in an insul ated cdddV¥IBM/008Kd, a
plurality of contact elenents and external cable connection termnals
connected thereto which are located in said housing in an insulated
condition, wherein, 10 each cable hol der has grooves for receiving an inner
i nsul at or exposed portion and an outer conductor exposed portion of the
coaxi al cable formed at one end thereof, said gripping conductors each grips
sai d outer conductor exposed portion of the coaxial cable, 15 said gripping
conduct or ext edsifonsisgchbenghyel wit haasenoly esporelivry cont setidel et , and

a centralﬂ t of_t .cpaxi al_-ca e_out er conductor exposed
portion en%gg%uﬁ ofi ?%E%K25?P§§p§ﬁ DﬁgcgéﬁFac g?ehent According to the

coaxi al cabl e sonneaar dimavidgifhicpbovedu@fhsd r uatiuks;ipdins posshdte:-to
easily fit the coaxial cable by en%agenent based on pressing, and the

central cHROTREHPANE AL, e EH G e Qe YhbtRiGreirst

conneg edofg) Xhe1dal 1:£3hl &1CONNEEH eBnhet TbAAl ohd, an insul ated condition.
Therefore, even when a plurality of coaxial cables are fitted, it is 25

possi bl e to separplerylseicurel i ncthvii afual %l‘ﬂfmrmmgsanq OO@O‘)elnaﬂ_ anohier

enbodi nment n§%ord|ng to the |nvent|on sathe flrst cagle hol Egﬁggprﬁées:

bl ock bod?? Iegg oheé 1?|r§FHE%: i ASU or e%ﬁoséﬁFpo

said housing in an insulated condltlon,
wherein,

10 each cable holder has grooves for receiving an inner
insulator exposed portion and an outer conductor exposed
portion of the coaxial cable formed at one end thereof,

said gripping conductors each grips said outer conductor
exposed portion of the coaxial cable,

15 gsaid gripping conductor extensions each engages with a
corresponding contact element, and a central conductor of the
coaxial cable in the outer conductor exposed portion engages
with a corresponding contact element.

According to the coaxial cable connector having the above

20 structure, it is possible to easily fit the coaxial cable by (ﬁ)
engagement based on pressing, and the central conductor and the
outer conductor of the coaxial cable are connected to external
cable connection terminal in an insulated condition. Therefore,
even when a plurality of coaxial cables  are fitted, it is

25 possible to separately secure individual shieldings.

[0D10]

In another embodiment according to the invention, said
first cable holder comprises:

a block bedy;

30 at least one first inner insulator exposed portion



4 WD 2004/ 095645 PCT/ US2004/ 008104 receiving grooves that is fornmed on a
first surface of the bloc], body and receives approximtely half of a
cross-sectional ortion of the inner insulator exposed portion of the
coaxi al caW®HE5H5 east one first outer conductor expod&d/PHBPLHIsH 0+
receiving grooves that is fornmed to continue froma rear end of the first

i nner insul ator exposed portion receiving groove and receives approxinmtely
hal f of a cross-sectional portion of the outer conductor exposed portion of
t he coaxial cable; 10 at |east one first original-dianmeter end portion
receiving grooves that is fornmed to continue froma rear end of the first
out er conductor exposed portion receiving groove, and receives

appr oxi mat efSCHa MDf IECeY S s L8édt i bhafCpBREi G o &/ TGt gFwafacei afettére end

portion; 13, her 35&3 - S8 (YIARIRI a‘égBSQ%QEeN AL $posed,i p-Lhe  Jirst, puter
conduct or expose p3rt|on recei ving groove, and said gripping conductor

ext ensi on exEnids: fedntkai dngerppnaglatondasposetiopardirecoifortief ¢dme:falont
end of the ¢ ial cable in parallel with the first outer conductor exposed
portion 20*%%‘%1ving groove, said second cable holder conprises: a block

body; ats | east onte speond ismer fFnsdd at@rtexposethpaidi Onexg®g®l Vi mg-graoves
equal in nunber to the nunmber of the first 25 inner insulator exposed
portion recEESARG I HBROVEES thetf iipstoERBHetAoFERE 1IN IR 7 oredd Y £
first surfagg of;ide PLOCK sROGYR@ANd LRl oPS, ARPIAXIALLI B! dr fvd ana
cross-sectional portion of the I nner 1 nsulator exposed portio of the
coaxi al cal#aeives approximately half of a cross-sectional portion of the

( outer conductor exposed portion of the coaxial cable;

10 at least one first original-diameter end portion receiving
grocoves that is formed to continue from a rear end of the first
outer conductor exposed portion receiving groove, and receives
approximately half of a cross-sectional portion of an original-
diameter end portion;

15 _ wherein, said gripping conductor is disposed in the
first outer conductor exposed portion receiving groove, and
said gripping conductor extension extends from said gripping
conductor to a direction of the front end of the cocaxial cable
in parallel with the first outer conductor exposed portion

20 receiving groove,

- said second cable holder comprises:
a block body;
at least one second inner insulator exposed portion
receiving grooves egual in number to the number of the first

25 inner insulator exposed portion receiving groove of the first
cable holder, that is formed on a first surface of the block
body and receives approximately half of a cross-sectional
portion of the inner insulator exposed portion of the coaxial

cable;

30 at least one second outer conductor exposed portion



30 at | east one second outer conductor exposed portion 5 WO 2004/095645
PCT/ US2004/ 008104 receiving grooves that is forned to continue froma rear

end of the second inner insulator exposed portion receivin% ﬁroove and
recei ves approXiit'dly half of a cross-sectional portionPGFUSHEHWIe,

conduct or exposed portion of the coaxial cable; and 5 at | east one second
original-dianeter end portion receiving grooves that is fornmed to continue
froma rear end of the second outer conductor exposed portion receivVving
groove, and receives approximately half of a cross-sectional portion of
the original dianmeter portion of the coaxial cable, 10 wherein, after
positioning the outer conductor exposed portion of the coaxial cable to be
mat ched WFERSAVIBGsITPROYEDf Chdle of ifspineg eondeetanusf frpe fi Fear cabd eof

hol der, ' S ce; first .cable haolder _bhei ré i nst
t he firstkggrégégﬁ%fy%%%lgg%%ﬁ%hggbFg%ﬁgFgekE%gquc%e?Eagggﬁ gfﬁggeso - hat
t hey are engaedswhphreatchsotherhamd dthe csecerdeautenatopdution eXpased

Fﬁ;:;gn rgﬁgé¥ingn [oove presse Exégﬁéggi%pi%g_COQQUg oraLg qefqénation and
y g he TErT CORRRTOr G-p&Pti 6AFSE 2 hE2EOE.i At cabl e, sai d
housi ng conpriges: 1282 bloek bad¥onfo Wi Hnﬁ@LQiaﬁéEEP|y£§Mieﬂ%@ﬁ&f&hsajd
-) first cable holder and said second cabl'e hol der are engaged by
pressi ng; TaECLEHRY DTS sthalontador@ieehént soagdanei ATAunBere2® ¢Hé ohunber
o L1 LB, S TS oL ARORSE BAELLDN (BGRB8 eSOl
capabl e otnéngageivge s apptdret rerdinalhaldonduet oroeb-thetionel postd @t osf
exposed portion; of the poaxial ,Gaklg ak the engagerent fime: and

10 wherein, after positioning the outer c¢onductor
exposed portion of the coaxial cable to be matched with a
position of the gripping conductor of the first cable holder,
the first surface of the £first cable holder Dbeing pressed
against the first surface of the second cable holder to face

15 each other so that they are engaged with each other and the
second outer conductor exposed portion receiving groove presses
the gripping conductor in deformation and thereby grip the
outer conductor exposed portion of the coaxial cable, said
housging comprises:

20 a block body, to which said assembly by engaging said (ﬂj
first cable holder and said second cable holder are engaged by '
pressing;

at least one first contact elements equal in number to the
number of the first inner insulator exposed portion receiving

25 groove of the first cable holder, mounted on a first surface of
the block body and is capable of engaging with the central
conductor of the inner insulator exposed portion of the coaxial
cable at the engagement time; and

at least one second contact elements equal in number to

3¢ the number of the first inner insulator exposed portion



at '| east one second contact elenments equal in nunber to 30 the nunber of
the first inner insulator exposed portion 6 W 2003/095615

'PCT/ US2084/ 008104 receiving groove of the first cable hol der, nmounted on
the first W&PUYSHE the bl ock body and is capabl e of en§&d{UsgUaHHHM t he
gri ppi ng conductor extension that is disposed on the first cable hol der
upon engagenent, 5 wherein, said first contact el enent being connected to
an insul ated external cable connection termnal for the central conductor
via an insul ated connection nenber for said first contact elenent, and said
second contact element being connected to an insulated external cable
connection termnal 10 for the outer conductor via an insulated connection
menber for TeSEIY i oFECEENt &t ErenEarstwieidien batdeTi r Siowdlsie @Bl dde and
sai d secondk; | der.rare . f{ i ' uni t s
respecti ve:jfyl asgér %r‘rluxlt%%g% ;L/feggggk%éggh%%}go&ggﬁ%%%g% %ﬁ@%%@ It‘@é%lt
one of the Hhe sirigabing heinderctand ediensécondheablie dispderd amd ttire thowusi ng
are provided}%gtq ﬁ_npjenentaré engaﬁing units respectively for nutually
engagi ng t H&tabl ol §&rasHERBFY=8hd t he housing. [0011] 20 In anot her
enbodi mgnt accor di nguhertha,i e | Oikstt heonfadst etentact bekege doaidtde
second contact el enent. have cuts forned _on plate nenbers that _are nounted
on the bl odie bady BIsukatethofsragnabs pedticyeFyuneoolo) tEavyigagnofer the

embodi ment rAi %ﬁcghcttl?ﬁ iﬁvz?”éﬁo'nsﬁfgte@rE]E)Hhégtfgﬂd!ﬁﬁ&gér%toﬁﬂ%ia%a has

projections that stret perpendi cularl'y 1n a [ongitudi na I'rection, and
t he first contact element, and said second contact element being
( connected to an insulated external cable connection terminal

10 for the outer conductor via an insulated connection member for

sald second contact element,

wherein said first cable holder and said second cable
holder are fitted with complementary  engaging units
respectively for mutually engaging the two cable holders, and

15 at least one of the first cable holder and the second cable
holder, ‘and the housing are provided with complementary
engaging units respectively for mutually engaging the cable
holder assembly and the housing.

[0011]

20 In another embodiment according to the invention, the
first contact element and the second contact element have cuts
formed on plate members that are mounted on the block body of
the housing regpectively.

[0012]

25 In another embodiment according to the invention, the
gripping conductor extension has projections that stretch
perpendicularly in a longitudinal direction, and  the
projections. are engaged with holes formed on the first cable
holder, and are held at predetermined positions.

30 [0013]



projections are engaged with holes forned on the first cable holder, and
are held at predeterm ned positions. 30 [0013] 7 WD 2004/ 095645

PCT/ US2004/ 008104 | n anot her enbodi nent according to the_inventi
gri ppi ng cBRAIEY8r**Ras projections that stretch perpendlgﬁTgﬁyv“mﬁﬁ”

| ongi tudi nal direction, and the projections are engaged wth holes forned
on the first cable holder, and are held at 5 predeterm ned positions.
[0014] I n another enbodi ment according to the invention, the gripping
conductor has a pressed portion that is pressed and deforned, and a base
portion to which one side of the pressed 10 portion is |ntegrally connect ed,
the gripping conductor extensioQn is connected to a first end of the base

portion near the FROMECENGTOPIERERE0RGHIT AR e Foant et afBFF HriGect F

that bit '@b@n&h%oﬁﬁhgtaﬁ|hQ@3@%5f%c$¥5£d“¥ﬂédDmt%%Qc%F%n&%@%@h%u@érl
gripping the original-dianeter portion are forned on a second 15 end o? t he

base portu@m daﬁoﬁgmhu@hmelrdnreehuowf ehé c¢haximio]jedbians [@0e5pnghged

anot her accordi to_the_inventi oaxi al_cabl e ess unit
is for msd‘“% u5| an§oromneed1(%?n Hae 26" éﬁgoﬁl ﬁgﬁt 2101%1 ?he%glogx?% g%%‘ﬁlea%
connecgor@ue@dterhﬂaéa]pEﬁb@ﬂmﬂEnts of the Invention Enbodi nents of the

present invention will be explained belowwth reference to the
acconpanyi ng dridRitfids. 25 Fig. 1 is a perspective view that shows a state

before a coaxijal £3RtK-LORNBOESMehraCLOEMNiGd O hher RE esgRferdt Nt i ORe
gripping conductor has a pressed portion that is pressed and
deformed, and a base porticon to which one side of the pressed

10 portion is integrally connected, fhe gripping conductor
extension is connected to a first end of the base portion near
the front end of the coaxial cable, and staged projections that
bite into the original-diameter end portion and are capable of
gripping the original-diameter portion are formed on a second

15 end of the base portion far from the front end of the coaxial
cable.

[0015]
In another embodiment according to the invention, a
coaxial cable harness unit is formed by using any one of the

20 embodiments of the coaxial cable connectors. (")

[0016]
Embodiments of the Invention

Embodiments of the pregent invention will be explained
below with reference to the accompanying dfawings.

25 Fig. 1 is a perspective view that shows a state before a
coaxial cable connector 1 according to the present invention
fits coaxial cables. The coaxial cable connector 1 can fit two
coaxial cables. The coaxial cable connector 1 includes a first
cable holder 100, a seccond cabkle holder 200, and a housing 300

30 that are formed by using an insulating resin material



fits coaxial cables. The coaxial cable connector 1 can fit two coaxial

cabl es. The coaxial cable connector 1 includes a first cable holder 100, a
‘'second cabl e hol der 200, and a housing 300 30 that are forned by using an
i nsul ati ng VOS'WIHatHErial 8 WD 2004/ 095645 PCT/ US2004/ oog’féﬂisz&e@ﬁfée? ively.
The first cable holder 100 and the second cable holder 200 are coupl ed
together with two flexible and foldable coupling nenbers 2. The second
cabl e hol der 200 and the housing 300 are al so coupled together with two
flexible and 5 fol dable coupling menbers 3. [0017] A reference synbol 101
denotes a bl ock body of the first cable holder 100, a reference synbol 201
denotes a bl ock body of the second cable hol der 200, and a reference synbol
301 10 dencfespectpivwl bodihoff iRt houslian i SoEr THY sk e wieind oalyoi ng
lines for r n y I r,ovi t i t ~upper_ si i n.Eog.
1, will be R evan %%%‘Ffefﬁeg%%%%gﬁ witl, dar tﬁg‘?}‘#&e R el g
in Fig. 1, asdpliey cakinbdra rear ©hd. ddcd:0018kbThe huphded- f2a0 ngngurdlaces

of the block body 101 of the . first cable h0|dg%-100’ t he bloﬁk'bg y 201_of
the second &AbT I hoPlePTs oL SAnH PRESEI SERSDOEY 301-Tbf “Yhe *HEHSPRG S6¢

will bes catdeshdid dogrifRe eRnirsRest i vely. The opposite surfaces will 20
be call ed second surfaces. Reference synbols of these surfaces are omtted.

[0019] Fig. 2 sHuWs’la processing state of the front ends of two coaxial

bl 10 d |pb i vel j d oaxd
o2 30, RS g LT BADE Bt bl

cable holder 100, a reference symbol 201 denotes a block body
(' of the second cable holder 200, and a reference symbol 301
10 denctes a block body of the housing 300. The side in which
outgeing lines for reference symbels are provided, that is, the
upper side in Fig. 1, will be called a front end. The opposite
gide, that is, the lower side in Fig. 1, will be called a rear
end.
15 {0018]

The upward-facing surfaces of the block body 101 of the
first cable holder 100, the block body 201 of the second cable
holder 200, and the block body 301 of the housing 300 will be
called first surfaces respectively. The opposite surfaces will

20 Dbe called second surfaces. Reference symbols of these surfaces
are omitted.

{0019]

Fig. 2 shows a processing state of the front ends of two
coaxial cables 10a and 10b respectively that are fitted to the

25 coaxial cable connector 1. The coaxial cables 10a and 10b
comprise central conductors 1la and 11lb, inner insulating
members 1l2a and 12b that surround the outside of the central
conductors l1lla and 11b, outer conductors 13a and- 13b. that
surround the outside of the inner insulating members 12a and

30 12b, and external insulating members 14 and 14b that surround



conprise central conductors 1l1a and |l b, inner insulating nenbers 12a and
12b that surround the outside of the central conductors IIa and |1 b, outer

conductor;g&gﬁﬁﬁ§% 13b that surround the outside of the Qﬁ@"ﬁ%ﬁﬁﬁLgilng

menbers 1 32b, and external insulating nenbers 4"

surround 9 WD 2004/ 095645 PCT/ U52004/008104 the outside of the outer
conductors 13a and 13b, respectively. Each of the central conductors |Ila and
I1b is made of one conductor. In the present enbodi ment, the outer
conductors 13a and 13b are nesh conductors. It is also possible to formthe
5 outer conductors 13a and | 3b by using a lateral w nding conductor a

net al p|p nmetal foil, a nmetal-deposited film or_ the like. [0020 | nner

i nsul at or %%ﬁ@@éﬂ”%%ﬂ?ﬁdﬁ§315§x§h§0?§HGFH§F have2Pfel30 BEFRPCEHSR AL ng
mermbers 14a ang, ith, peehe Oaf:énif; é)fn b wdace rLespretiMel e afsd ageghd o

have a predeterm ned | ength from the front end. Quter conductor exposed
portions ¢eadaritb6h Imrﬁneipmﬂﬁamﬁlﬁmbbdlmaneu th5u©ateng0©n®@@t$ra4h3@nd

14b peel - 29 f % nkghe sgrfac Espectl%%l o é&PrQ%Q L9 C nt| ue fron115
the rear €n t ie"i nner imsul at or éxpaose portloﬁé THa and© 1 %ave a

pr edet®er nbaesr | eﬁgictudthrformaonanhaum the wriirgi nal dbaseher 5w11trai;ng1ave
none of the portions of the coaxial cables |0a | ob_peel-off and, continue

fromthe FeRfUe ot W?ﬁ?%nﬁ%ﬁefcﬁﬁ&@étSpléxpﬁsﬁﬁtﬁ%r@?3ﬂ§lﬁ%ﬁ Shtmieb are
called 20Qh9rigihal -dianeter end portions 17a and 17b respectively. (0021]
Referring back to Fig. 1, details of the first cable holder 100 will be
expl ai ned. Theld93&k cable holder 100 is formed with first inner insulator

exposed portlofhﬂé%“ﬁﬁ%ﬁﬁgtor exposed portions 15a and 15b that have the j

10 outer insulating members 14a and 14b peel-off from the surface
respectively are formed to have a predetermined length L1 from
the front end. Outer conductor exposed portions 16a and 16b
that have only the outer insulating members 1l4a and 14b peel-
off from the surface regpectively are formed to continue from

15 the rear end of the inner insulator exposed portions 15a and
15b, to have a predetermined length L2. Portions having the
original diameters that have none of the portions of the
coaxial cables 10a 10b peel-off and continue from the rear end
of the outer conductor exposed portions 1l6a and 16b are called

20 original-diameter end portions 17a and 17b respectively. (">

{0021]

Referring back to Fig. 1, details of the first cable
holder 100 will be explained. The £first cable holder 100 is
formed with first inner insulator exposed portion receiving

25 grooves 110a and 110b that receive approximately half of the
cross-secticonal portion of the inner insulator exposed porticns
15a and 15b of the coaxial cables 10a and 10b respectively.
The first cable holder 100 is further formed with first outer
conductor exposed portion receiving grooves 120a and 120b that

30 continue from the rear end of the first inner insulator exposed
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25°grooves |1 0a and |l Cb that receive approxinmately half of the
cross-sectional portion of the inner insulator exposed portions 15a and 15b
‘of the coaxial cables boa and |ob respectively. The first cable holder 100
is further WB2APA?YWHEh first outer conductor exposed por PEEASEYLENRIPhg
grooves 120a and 120b that 30 continue fromthe rear end of the first inner

i nsul at or exposed 10 WD 2004/ 095645 PCT/ US2004/ 008104 portion receiving
grooves 110a and il Cb, and receive approximtely half of the
cross-sectional portion of the outer conductor exposed portions 16a and 16b
of the coaxial cables 10a and | Gb respectively. The first cable hol der 100
is 5 further fornmed with first original-dianeter end portion receiving
grooves 13MPEHEN 30beCRAYIRSNt IFAROVEEom Y HE r egRdendl 1@, t h&nfl r steerit'er

conductor e sed i.0 ej Vi D¢ n gﬁg. el .
appr oxi mat e%@%hogqﬁ%g’{é]tyhgl%:lﬁsésﬁl @gec%lonaﬁe%&#?%ﬁ%o% e%cl;lr iactgyin% tgd%%t?er% er
end porti onsoridflactand edfoddd pbrthencoagealndablas dDataed dc@xiredspadtiesel y.
Each of the girst inneé i nsul at or xposegﬂpor%iqn rece'vir}1 vaea 110a
and 110b hat’% PEAgt hOBp i Tt IS Y -equail 't o thETI ke LI tROFIGE 2.

Each of o herdidistr OpbBhegONGUEHLOr feXROSEGrAGHHEAN AR BGRILEINY HOOVEStliZRa
and 120b 15 has a length approximately equal to the length L2 shown in Fig.
2. [0022] EREHGMT KEIIIER LdsertndalPht bRakxporktinper fron theceay mpd

grooves 110?{: 2%%?%?2@@& apPRE XL ITRL &l c?srecd‘aéc‘?r@lool{”f’ééefveﬁ{cjr g%ooT\?Ees

front end o rrst rnner insdlator "exposed portion el vi ng
grooves || 0B2@ndadd0bad, cudedenkihe aappontivatdelhgl hall(2. oAt thesidiors-
b the Tronte: §Nd el 102l LIBLL 00 MOl &1 L) 3. 809, b Poar & foriieg on
10 17b of the coaxial cables 10a and 10b respectively.

Each of the first inner insulator exposed portion
receiving grooves 110a and 110b has a length approximately
equal to the length L1 shown in Fig. 2. Each of the first
outer conductor exposed portion receiving grooves 120a and 120b

15 has a length approximately equal to the length L2 shown in Fig.

[G0221

Each of the first inner insulator exposed portion
receiving grooves 110a and 110b has an approximately arcuate

20 cross section. The front end of each of the first inner
insulator exposed portion recelving grooves 110a and 110b is
closed with a front end wall 102. At positions near the front
end wall 102, confirmation holes 1l1lla and 11ilb are formed on
the bottoms of the grooves to pierce through the second surface

25 gide. An operator can confirm through these confirmation holes
11la and 111b whether the coaxial cables 10a and 10b are
disposed at predetermined positions such that the front ends of
the inner insulator exposed porticns 15a and 15b are brought
into contact with the front end wall 102 respectively.

30 [0023]
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the bottoms of the grooves to pierce through the second surface 25 side. An
operator can confirmthrough these confirmation holes Illa and 111b whet her

the coaxial cables |0a and lob are disposed at predetern ned positions such
that the f¥8At™&R¥50f the inner insul ator exposed portPERYSI8EARE45h are

brought into contact wth the front end wall 102 respectively. 30 [0023] 11
WO 2004/ 095645 PCT/ US2094/ 008104 Further, there are formed first contact

el enent through holes 112a and 112b t hrough which first contact el enents
330a and 330b that are fitted on the housing 300 pass when a cable hol der
assenbly 400 (refer to Fig. 5), which is an engagenent 5 of the first cable

hol der 100 and t he_second cable holder 200, is engaged with the housing
300, [0024]  NEREEREral TR Tite FOTERS ofe9E cGRULARbr “LRPaTEd BRI
recei vi ng 1eey es; J20an@nd; 120bnhwhhdh benexp! ai ped. cEaeh-ef tiBechOsf Bnek
outer conductor exposed portion receiving grooves 120a and 120b has _a

U shaped cobs3EBrthilor: omra fibtedort obie Tippidgs e8nBaEBoMESL40a Cald €140b

t hat i t [ 16a.and .16k _of i al
canl o8 1 b4 TR b o FERLC R o PR h S6tec bn PRACHT A0 Raliee ke Eshidh o

exposed 1S{porHda dhirsecetab g tgrlaered 002 Gadandtel 2onG iqalrg hoddeuc Lo ,

ext ensi ons, 150a an 1502 ahg %ntegrallg connected to the front end of the
gri ppi ng dﬁ%dﬂ%?ﬁ?%‘f&&l & 286I°dnd°®xtend to the front end
respectively. The2ani ppi ng conductor extensions 150a and 150b are di sposed

in gripping conductor_extension receiving 20 grooves 160a and 160b that are
formed on the Medt sigtpdde of thhefbraekoWorly avidEide i ndfed WoLtilest

inner i nsylalar,; eXResedeROnbLINLHECLI YL NG BF AQY &SI AND B of the
10 first outer conductor exposed portion receiving grooves 120a
and 120b has a U-shaped cross section on a flat bottom.
Gripping conductors 140a and 140b that grip the outer conductor
exposed portions 16a and 16b of the coaxial cables 10a and 10b
respectively are disposed on the first outer conductor exposed
15 portion receiving grooves 120a and 120b. Gripping conductor
extensions 150a and 150b are integrally connected to the front
end of the gripping conductors 140a and 140b, and extend to the
front end respectively. The gripping conductor extensions 150a
and 150b are disposed in gripping conductor extension receiving
20 grooves 160a and 160b that are formed on the first surface of -
the block body 101 between the two first inner insulator {i)
exposed portion receiving grooves 110a and 110b.
[0025]
Further, there are formed second coantact element through-
25 holes 1l6la and 161b through which second contact elements 340a
and 340b that are fitted on the housing 300 pass when the cable
holder assembly 400 (refer to Fig. 5), which is the engagement
of the first cable holder 100 and the second cable holder 200,
is engaged with the housing 300, such that the second contact

30 element through-holeg 16la and 161b are orthogonal with the

12



[0025] Further, there are formed second contact el enment through- 25 holes
161la and 161b t hrough whi ch second contact el enents 340a and 340b that are
fitted on the housing 300 pass when the cable holder assenbly 400 (refer to
Fig. 5), whi"@RIHMFHE engagenent of the first cable hol dBFTAGHAAL 1he
second cabl e hol der 200, is engaged with the housing 300, such that the
second contact 30 el enent through-holes 16l1a and 161b are orthogonal with
the 12 WD 200-4/095645 PCT/ US2004/ 008104 gri ppi ng conduct or extension
receiving grooves 160a and 160b respectively. [0026] Fig. 3 shows the

gri ppi ng conductors 140a and 140b, and 5 the gripping conductor extensions
150a and 150b that are integrally fitted to them The gripping conductors
140a and 195HPREYRE FFRESYEECHEorTIEHS I PR & Kivd Vi $ﬁ%?v%§e1ﬁgés§ﬁﬂﬁa%@0b
def ormed whepgthe: {i£s) cable holder 100 and the second cable hol der 200
are engaged toget her, ‘and base portions 142a and 10 142b that are connected
ta one side of theOdfkssed portions 141a and 141b respectively and are

roun o0 on he Dol 0TS SISl ShyBLe SNANEL oty SXROSLROTIEN oo

receiving grooves n F O] ecti ons b™are
fitted aon theebagei motid onondidZarandxidabionad W@ eciidonasbhblathad 1odd
are fitted on the Jegripping conduct or extensions 1SCa and 150b,

respect i vel YREGHERELYr 6LEEFHONS & engagBl WEERPLDEr ESPOWFRFShol e (ot

shown) that.apg LouAEd QB LAC bl-ocknRody1241Qna5a shbate Hhe A% griPRidY ang
conductors 140a and 140b and the gripping conductor extensions 150a and

150b are setleferpeedehenniched fposkt icohde holder 100 and the second cable
{ holder 200 are engaged together, and base portions 142a and

10 142b that are connected to one gside of the pressed portions
141a and 141b respectively and are mounted on the bottoms of
the first outer conductor exposed portion receiving grooves
120a and 120b.

[0027]

15 Projections 143a and 143b are fitted on the base portions
142a and 142b, and projéections 15la and 151b are fitted on the
gripping conductor extensions 150a and 150b, respectively.
These projections are engaged with corresponding holes (not
shown) that are formed on the bleock body 110, =o that the

20 gripping conductors 140a and 140b and the gripping conductor
extensions 150a and 150b are set at predetermined positions.

[0028]
Staged projections 144a and 144b are formed on the ends of
the rear end of the base portions 1l42a and 142b respectively.

25 At the time of engaging the first cable holder 100 and the
second cable holder 200 togethexr, the projections 144a and 144b
bite into the original-diameter end portions 17a and 17b of the
coaxial cables 10a and 10b, and grip the original-diameter end
portions 17a and 17b.

30 [0029]
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[ 0028) Staged projections 144a and 144b are fornmed on the ends of the rear
end of the base portions 142a and 142b respectively. 25 At the tine of

engagi ng the first cable holder 100 and the second cable hold
t oget her , MHE'YP6fEct i ons 144a and 144b bite into the«ﬂQQﬂ%%Wmﬂfgﬁeter end

portions 17a and 17b of the coaxial cables |0a and | ob, and grip the
original-dianeter end portions 17a and 17b. 30 [0029] 13 WD 2004/ 095645

PCT/ US2004/ 008104 Referring back to Fig. 1, the details of the first
original -diameter end portion receiving grooves 130a and 130b w | be
expl ai ned. The first original-dianmeter end portion receiving grooves 130a
and 130b have a roxlnately arc-shaped 5 cross sectiaons respectively. Bottom

proj ections 13% %t‘ﬁﬁlri%lﬁ’a%\{r e Eor oVided bn tHE bStAGHe Sof Fhethpr sflrst

ori gi nal - di-2agBh el - #M¥he ROF 1400 LBELLNHNG-0E00VRS L30R-aRd 1530h Lespestpvely.
First side projections 132a and 132b and second Side projections 133a and

133b are Wwolhedeatexpbrinahds dﬂmnufua$¢yoapgégaﬂedsametEQ wald spohese
proj ections hav function bi_ting i nt the orL i nal j.anet er nd
portions 17874 ﬁn$7%lo V?ﬁelgéSX| %‘ 3% %ﬁ%%ﬁ@%ﬁdyg?Fﬁplﬁﬁp?%e
ori gi nal - di-apet eecendns possponsi dda, .andBdﬂﬂbm qﬁrcbj'@:ﬁidﬂfﬁs of 3 engagd ngztine
first cable holder 100 and the second _cabl e hol der 200 together. The first
15 si de prOEFeBLPBHEd39R &RA B8DEORACICE heh@ eEbhat sPHLIPRG] ed+#BRsET 1% and

133b al so B@M?oﬁ E@@%&bgﬂgogl{%@g@r ardday ddi ﬂgokh%esg%%ll%lgabl epitda and
| ob thereg prevent themfromnoving at a first séttin t he coaxi al

cabl es. [@@@@]prqme¢tx@mspkﬁvﬁeﬂubﬁ§°toaadaﬁ§0909bsada Eé@@ﬁ@tp®@$ek33®ns

and 133b are formed at upper ends of mutually opposite side C

10 walls. These projections have a function of biting into the |
original-diameter end portions 17a and 17b of the coaxial
cables 10a and 110b and gripping the original-diameter end
portions 17a and 17b, at the time of engaging the first cable
holder 100 and the second cable holder 200 together. The first

15 side projections 132a and 132b and the second side projections
133a and 133b also have a function of temporarily fixing the
coaxial cables 10a and 10b thereby to prevent them from moving
at a first setting of the coaxial cables.

[C030]

20 First projections 103a and 103b and second projections (%3
104z and 104b (not shown in Fig. 1) are formed on the external
sides of the first inmer insulator exposed portion receiving
grooves 110a and 110b respectively, and third projections 105a
and 105b are formed on the upper sides respectively. Fourth

25 projections 106a and 106b and fifth projections 107a and 107b
are formed on the external sides of the original-diameter end
portion receiving grooves 130a and 130b respectively.

(00311
Next, details of the second cable holder 200 will be

30 explained.

14



104a and 104b (not shown in Fig. 1) are fornmed on the external sides of the
first inner insulator exposed portion receiving grooves 110a and sl ob
respecti vel and third projections 105a and 105b are forned on the upper

si des respé%T¥W%WV¥“¢ourth 25 projections 106a and 106b aR§THiSguy008104
projections 107a and 107b are forned on the external sides of the
original-dianeter end portion receiving grooves 130a and 130b respectively.
[ 0031] Next, details of the second cable holder 200 will be 30 expl ai ned.
14 WO 2004/ 095645 PCT/ U 52004/ 008] 04 The second cable holder 200 is forned
wi th second inner insulator exposed portion receiving grooves 210a and 210b

that receive aEEroxinately t he renaining hal f of the cross-sectional
portion of the FRAReFSFREHI SEH! CeXpORF pofti bfs IPFHeEhd By Becend haeskxi al

cabl es 1oaiﬁegl£99rr@iﬁ@&é&V%&ftié@er§@&£%%kﬁa@%@bv@@'Q?éa?QQdi§16Hrkﬁ§%0a

fornmed with second outer conductor exposed portion receiving grooves 2
and 220b t atetwat appecxindm thd rearcmeidiioly tad fsedonde nnessi-rsataboal

exposed portion receji Vit rOQVeS Oa and 210b, and recelve_app i mtely
the 30 Femeriing ko Frar PRErcPUSRIEcer, SRrsdd o Bhtar e R coflr ey OR

conduct®r exposedxpalt epsedb6aoandndbbobf rébpecoixén) . cabhessedfadandplob
respectively. The first cable holder 200 is  further formed with second
ori gi nal - dPRAEEEr Y piot t iFR L hEECcefOFTIGgrvbivies AN E8Bh ERREUEBAT I nue

fromthe rear.gad %%r@&oﬁh%e@@QQQHgOQ&%%Vggn%%%%Q%uﬁ%p?§@§_@Héﬁi@BnE?ﬁﬁéVing
grooves 220a and 220b, and receive approximately the remaining half of the

cross-sect fopal tperrean oid tdfe ©ird gigrindilamerennend atper ekopased7roahdon 7b

O% the Coa§g%gi%§9_e%r&Q@e@“Ql&Qban&eﬁgsggi¥S&yreceive approximately the

10 remaining half of the cross-sectional portion of the outer
conductor exposed portions 16a and 16b of the coaxial cables
10a and 10b respectively. The first cable holder 200 is
further formed with second original-diameter end portion
receiving grooves 230a and 230b that continue from the rear end

15 of the second outer conductor exposed portion receiving grooves
220a and 220b, and receive approximately the remaining half of
the cross-sectional portion of the original-diameter end
portions 17a and 17b of the coaxial cables 10a and 10b
respectively.

20 [0032]

Each of the second inner insulator exposed portion
receiving grooves 210a and 210b has a length approximately
equal to the length L1 shown in Fig. 2. Each of the second
outer conductor exposed portion receiving grooves 220a and 220b

25 has a length approximately equal to the length L2 shown in Fig.
2.

[0033]

The second cable holder 200 is reversed such that the
first surface thereof is brought into contact with the first

30 surface of the first cable holder 100, and the second cable

15



20 [0032] Each of the second inner insulator exposed portion receiving
grooves 210a and 210b has a length approximately equal to the length LI

shown in Ei h of the second outer conductor ex ion
receiving%E?80€@§5%§0a and 220b 25 has a length approxiﬁ%?@ﬁ%ﬁgg%ﬁtuto t he

| ength L2 showmn in Fig. 0 [0033] The second cable holder 200 is reversed
such that the first surface thereof is brought into contact with the first
30 surface of the first cable holder 100, and the second cable 15 WO

2004/ 095645 PCT/ US2004/ 008104 hol der 200 is engaged with the first cable
hol der 100. Therefore, in Fig. 1, reference synbols that have "a" are shown

at the ri sid nd, reference s | s 1 hat _have "b" are wn at the

left si del%i)% sie%OeOatolst hc%]é]agle(at hé’rlrg rsFEEaberS% h%E[‘%]g? 1%%{]&{16031410. Each

of the serignekidner imsulat ar, expesedcBOsl ] sl €6t Vihédge groovase Fifkarand

210b has an aﬁgroxinately arcuate cross section._  The front end of each of
r

the secorifi FREr THhsEHAE or 28Rp ISP IFBKT oRYFRRES vitRG Lgrigdires "21oa#Tnd
210b is gl oged i tRf nopt ?ﬁelwa'clp;oc%%% y:g K 124 T §EPEEE! _\fqlr%th/*game

positions near the tront end walls a an , confirmation ol es 21la
and 2Flb e¥xddoriEd. on the bottons of the grooves to pierce through the
second surface @&ﬂﬁ' An operator can also 15 confirmthrough these
confirmation hB §°211a and 211b whether the coaxial cables 10a and |ob are

di sposed at preget erdi neghe pPoséddans Hueh- t hatsuihe dir ondxpendsi ofpdihig dner
i nsul ator exposed portions 15a and 15b are brought intqo contact with the
receiving grooves 210a and 210b has an” approximately arcuate
crogs section. The front end of each of the second inner i
10 insulator exposed portion receiving grooves 210a and 210b is
closed with front end walls 202a and 202b respectively. At
pogitions near the front end walls 202a and 202b, confirmation
heles 211a and 211b are formed on the bottoms of the grcocoves to
pierce through the second surface side. An operator can also
15  confirm through these confirmation holegs 21la and 211b whether
the coaxial cables 10a and 10b are disposed at predetermined
positions such that the front ends of the inner insulator
exposed portions 15a and 15b are brought into contact with the
front end walls 202a and 202b respectively.
20 io0o3s] )
There are formed first contact element through-holes 2Z12a '
and 212b through which first contact elements 330a and 330b
that are fitted on the housing 300 pass when the cable holder
agsembly (refer to Fig. 5), which is the engagement of the
25 first cable holder 100 and the second cable holder 200, is
engaged with the housing 300.
{0036]
Further, between the two second inner insulator exposed
portion receiving grooves 210 and 210b, there are formed second

30 contact element through-holes 250a and 250b through which the

16



front end walls 202a and 202b respectively. 20 (0035] There are fornmed first
contact el enent through-holes 212a and 212b through which first contact

‘el enents 330a and 330b that are fitted on the housing 300 pass when the
cabl e hol de¥O MEM¥HFy (refer to Fig. 5), which is the en§SHUFEIN % he 25
first cable holder 100 and the second cabl e holder 200, is engaged with the
housi ng 300. [0036] Further, between the two second inner insul ator exposed
portion receiving grooves 210 and 210b, there are forned second 30 contact

el ement through-hol es 250a and 250b through which the 16 WO 2004/ 09564, 5
PCT/ US2004/ 008104 second contact el enents 340a and 340b that are fitted on

the housing 300 pass when .the cable hol der assenb (refer_to Fig. 5),
which is tﬁgcé’ﬁ aGERERE tor= laTE Sy &40&1&%?{ h%?%rt{ﬁéé arE ft%esdec%dtéﬁbl e

hol der 200hcoi:81ig8938gedpukthywhbg BaHSEAR1308018el 0934dmERsh (pErLhersepond
outer conductor exposed portion receiving grooves 220a and 220b has
basi cal |y &)er ¥§3C8edtsi dite ciamsismsxitmatie|bhearf drduata shapel dhel 8@ cond

outer cond 0 o] _r i &I es .220 n f her
nave 10 ol Saraneet Ao S A e e R S e R 3PBecea
portions 14la amdoizib of the gripping conductors 140a and 140b can

sui tably bend a# tge ti_me of en agi g the first _cable holder 100 and,the
second cabl e hol@Gh 286 ¢ 658t herCOP0038EeT5 TREINGESRA BFPGFRAl - BPAALEY

end porti oreteeQiMyNgreH0e¥es 20330adand 0230k hayes aRnrexi e ebys apecshaped

Cross sections respectively. Bottom projections 231a and 231b are provided

on of approximately an arcuate shape. The second outer conducter

(' exposed portion receiving grooves 220a and 220b further have

10 clearance grooves 221a and 221b respectively so that the
pressed portions 141a and 141b of the gripping conductors 140a
and 140b can suitably bend at the time of engaging the first
cable holder 100 and the second cable holder 200 together.

foo38]

15 The second original-diameter end porticn receiving grooves
230a and 230b have approximately arc-shaped cross sections
regpectively. Bottom projections 231a and 231b are provided on
the bottoms of the second original-diameter end portion
receiving grooves 230a and 230b respectively. These

20 projections have a function of biting into the original-
diameter end portions 17a and 17b of the coaxial cables 10a and
10b and gripping the original-diameter end portions 17a and
17b, at the time of engaging the first cable holder 100 and the
seccond cable holder 200 together.

25 [0039] '

First projections 203a {not shown in Fig. 1) and 203b,
second projections 204a (not shown in Fig. 1) and 204b, third
projections 205a and 205b, and cuts 206a and 206b are formed on
the external sides of the second inner insulator exposed

30 portion receiving grooves 210a and 210b of the second cable

17



the bottons of the second original-dianeter end portion receiving grooves
230a and 230b respectively. These 20 projections have a function of biting
into the r'gin | - diameter end portions 17a and 17b of the coaxial cables
| 0a and ﬁ%h SRA*YH ppi ng the original -di aneter end port oHESPHEENY | 70,
at the time of engaging the first cable holder 100 and the second cable
hol der 200 together. 25 [0039] First projections 203a (not shown in Fig. 1)
and 203b, second projections 204a (not shown in Fig. 1) and 204b, third
proj ections 205a and 205b, and cuts 206a and 206b are formed on the
external sides of the second inner insulator exposed 30 portion receiving
grooves 210a and_210b of the second cable 17 WO 2004/ 095645

PCT/ US2004r868F04 O nbF T 2H0° t¥specti vel y. [0040] L-shaped first arms 241la
and 241b, secondoatps 242a and 242b, and third arns 243a and 243b are
provi ded on the external 5 sides of the second outer conductor exposed
portion recei vibnghagedofds sE2@amend 220 nhd2 the, seespddord gisnal 4 ¢ ameder

end porti regejyVvi r S, 23 230h _respect.ivel nds
of those 2oae cRR e e R A AT P LS o, T8, SRR PTG,
arns 24lasddes24Yb dre gprovideduvdt hedfddoimt heprogedt ponsi27astadtisdown

in Fig. 1) and 207h res CLL%ﬁ%y' he bars 244% and, 244h are provided with
fifth pr@F@BV?Bnézﬁﬁﬁaag ot~ showf™ ntﬁﬁb.sffoﬁ d 208h" s e&@ﬁy.en?004;]
Detai | s of,ot-he chousd g 30y Wyk-hobes exploal ngga nexton 18=Apkbt stephanbern310 is

provided at the front end, and a second chanber 320 is provided at the rear
end, of tH&opLoekds of these arms cross-linked with bars 244a and 244D
regpectively. The first arms 24la and Z241b are provided with C

10 fourth projections 207a (not shown 1in Fig. 1) and 207b
respectively. The bars 244a and 244b are provided with fifth
projections 208a (not shown in Fig. 1) and 208b respectively.

[0041]
Details of the housing 300 will be explained next.

15 A firgt chamber 310 is provided at the front end, and a
second chamber 320 is provided at the rear end, of the block
body 301 of the housing 300 respectively.

The first contact elements 330a and 330b and the second
contact elements 340a and 340b are fitted within the first

20 chamber 310. A method of fitting the contact elements will be
explained below.

[0042]
Fig. 4 is a perspective view of the first contact elements
330a and 330b and the second contact elements 340a and 340b.

25 First contact element connection members 350a and 350b and
second contact element connection members 360a and 360b are
fitted to the lower ends of the first contact elements 330a and
330b  and the second contact elements 340a and 340b
respectively. The first contact element connection members

30 350a and 350b and the second contact element connection members
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body 301 of the housing 300 respectively. The first contact el enents 330a
and 330b and the second contact el enents 340a and 340b are fitted within

‘the first V%?gﬁ*%”g8423lo A nmethod of fitting the contac%%ﬁhgﬂﬁﬂ%§"wall be

expl ai ned b

el enent s

1 Fig. 4is a perspective view of TSt contact

330a and 330b and the second contact el enments 340a and 340b. 25

First contact el enent connecti on nenbers 350a and 350b and second cont act
el ement connection nenbers 360a and 360b are fitted to the | ower ends of
the first contact elenents 330a and 330b and the second contact elenments
340a and 340b

350a and
2004/ 0956

respectively. The first contact el enent connection menbers 30

15 BCHAUSIO0R) GORTOR C300RSahHoBBON Ex Ll T ek ARt 22

their fromendgwanel o dawang r espacdingg! ate eidile Aakle anecling

term nal s

370a, 370b, 380a, and 380b are fitted to the front ends of these

connect i or? Henbe? 4005 £B023] ATk #PPlt agentiHdttesl ehentie33020mhdeBd8b cdnd
t he seconqjmggpkg%§€%kgg5n&§m§égg and 340b are engaged with grooves 31la,

311b, 312a

and

that are fornmed on the bottomof the first chanber 310

respecti vel y. Th®4edt ernal cable connection C 10 term nals 370a 370b,
380a, and 380b

wal |

302 of th

t hrough hol t f d d
B ok Bodyon 5 BhFRAEn 4 ORoER T B chERDErS( AR Eown)

into whi cheorpiher Cionneatorsdoramd atobherér enyagad qathh@_;l@&dfe\éalvllﬁlOZ
are inserted. The first contact elenents 330a and 330b and the

(,

311b,

312a, and 2i2b that are formed on the bottom of the first

chamber 310 respectively. The external cable connection

10 terminals 370a, 370b, 380a, and 380b pass through holes (not

shown) formed in advance on an end wall 302 of the block body

301,

and reach a connection chamber (not shown) into which

other connectors formed at the front end of the end wall 302

are inserted. The first contact elements 330a and 330b and the

15 second contact elements 340a and 340b are positioned and their

postures are held in this way.

[0044]

. The first contact elements 330a and 330b and the second

contact elements 340a and 340b are formed with cuts 332a, 332b,

20 342a,

and 342b that lead toward the bottom of the block body

301 from the upper end in the drawing, on plate members 33la,

331D,

34la, and 341lb respectively. Thin acuminate cutting

edges 333a, 333b, 343a, and 343b are formed at the upper ends

of the plate members 33la, 331b, 341la, and 341b respectively.

25

[0045]

The first contact elements 330a and 330b and the second

contact elements 340a and 340b are mutually the same, and the

external cable. connection terminals 370a, 370b, 380a, and 38Cb

are also mutually the same. However, the first contact element

30 connection members 3502 and 350b and the second contact element
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15 second contact el enents 340a and 340b are positioned and their postureé
are held in this way. [0044] The first contact el enents 330a and 330b and

t he seconqu)ﬁg%ggg,hglenents 340a and 340b are forned\ng?ﬁg%éu&%ﬁ? f332b

20 342a, and t lead toward the bottom of the bl rom
the upper end in the drawi ng, on plate nenbers 331la, 33l1b, 341a and 341b
respectively. Thin acum nate cutting edges 333a, 333b, 343a, and 343b are
formed at the upper ends of the plate nenbers 331la, 331b, 34l1a, and 341b
respectively. 25 [0045] The first contact elenments 330a and 330b and the
second contact elenments 340a and 340b are nutually the sanme, and the

ext ernal cabl e . connection ter als 7 380a an 0 re al so
mut ual |'y PRECShE™ w@@%?s tg% ?lr%? a%?gﬁfq% ment 36 %hn%&?%gﬁeﬁ%nbers
350a and 135k handa & hesiseeondncaticaactirelengnt arkd W200HD95@nnection

PCT/ US2004/ 008104 connection nmenbers 360a and 360b have nutuyally different

| engt hs FETEREEN 0% hd NG awioRg, SWVERE 18Ror MEEGRBECt PSR ﬁéﬁﬁ%P@tﬁﬁd t he

| ong CO“%%%%h%%dUE”Qﬁ&%.%%%sa%E%%%%E%EMt aﬁﬁaﬁgeﬁos@ﬁhﬂetEbsnﬁ&&éwg%ﬁﬁnt it
is possible to narrow the 5 width while preventing the occurrence of a

short5ci megithi pgpile] @O48EnOMNE hehei decweddnad athe fohostt -chiaeyéit 1890, there
are fornmed flr%t grooves 303a and 303b (not shown in Fig. 1) of which

upper sides are ¢fdsed in the drawi ng, second grooves 10 304a and 304b (not
shown in Fig. ¢b) ohewaicla waper s‘tﬁdetsh@r € irepensdthuiret heidr, avilng;e aadet hird

arooves 305 and. 305 (0ol NIV L Gos) PLLYNLER,UPRST gl gles, prg. ol osed

which uppel sides are closed in the drawing, second grooves

10 304a and 304b (not shown in Fig. 1) of which upper sides are
opened in the drawing, and third grooves 305a and 305b ({(not
gshown 1in Fig. 1) of which upper sides are closed in the
drawing, respectively.

[0047]

i5 On the side wall of the second chamber 320, there are
formed fourth grooves 307a and 207b of which ﬁpper sides are
opened in the drawing, and fifth grooves 308a and 308b (not
shown in Fig. 1) of which upper sides are c¢losed in the
drawing, respectively. TFirst bottom projections 321la and 321b

20 and second bottom projections 322a and 322b are formed on the _~)
bottom wall of the second chamber 320 respectively. Large cuts \
306a and 306b are formed to separate the first chamber 310 from
the second chamber 320.

[0048]

25 A process of connecting the coaxial cables 10a and 10b to
the coaxial cable connector 1 that has the first cable holder
100, the second cable holder 200, and the housing 300 that are
formed as explained above will be explained next.

First, the inner insulator exposed portions 1%5a and 15b

L
<

and the outer conductor exposed portions 16a and 16b of the
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[0047] 15 On the side wall of the second chanber 320, there are forned
fourth grooves 307a and 307b of which upper sides are opened in the

drawi ng, ang f] .grooves 308a and 308b (not shown in Fi 0 i ch
upper sidega%%%B@PE%Ed in the drawi ng, respectively. FirggTﬂé%W5&P "4

projections 321a and 321b 20 and second bottom projections 322a and 322b are
formed on the bottomwall of the second chanber 320 respectively. Large
cuts 306a and 306b are forned to separate the first chanber 310 from the
second chanber 320. [0048] 25 A process of connecting the coaxial cables
10a and lob to the coaxial cable connector 1 that has the first cable

hol der 100, th | e holder 200, and the housing 300 {hat
formed as GpTaHod Shove eI HE ol aPREHSHER 2oF TRT L A8 IiGr ¥ nédFat or

exposed portiegedlSarand 15k 3Piand thenout eineanduetor cexpasad pOTiiiens
16a and 16b of the 20 WO 2004/ 0956-45 PCT/ US2004/ 008114 coaxi al cabl es 10a
and | ob pr éFate a8 SHRWYST Wil anchrkl Oprand e nforEhe OPiRSt GORSRCEOT

i nsul ator  exposed ROLLd 0, FECeiW RO HFQoYES 1102 and L1OR, and %ﬁ@ ffii%"eétt

out er conductor exposed portion recefving grooves 120a and 120b of 't
first 55caldadlsolhdddel00 Clespepecversyly ocaormaticleadriotdidrsr anchdaceeset . At

this time, the fir .Si de projections, 132a and 132h and . _the s si d
proj ecti ons 133§$a%%lf3 6“§rthﬁﬁ #hﬁ5¥i?%§é Qﬁ?%ﬁé%ﬂQQﬁ 7 aeﬁﬂgﬁ§%%§% '%n
recei vi ng gimeovescdsfa Aane Ilsfbieafiddie 1885t eabl ezbpl danhi@0 bhée fiinke t he

original -dianeter 10 end portions 17a and 17b of the coaxial cables |0Qa_ and
lob ™ respe@iiEMRL PHEFELE e SNCh &S 8] SQGTREL T IFPRERF L 2PporBFA 11y OPand

t?e coaxi al,cabless 10a angh1 Obna1&P0i00 bite into the original-diameter
k 10 end portions 17a and 17b of the coaxial cables 10a and 10b
respectively. Therefore, these projections are fixed
temporarily, and the coaxial cables 10a and 10b are not
removed.
[0049]
15 Next, the second cable holder 200 ig reversed, and 1is
covered on the first cable holder 100.
Then, while the bars 244a and 244b of the second cable
holder 200 are expanded in a width direction, these bars slide
down along the external sides of the fourth projections 106a

20 and 106b and the fifth projections 107a and 107b of the first

P

cable holder 100 respectively. The bars 244a and 244b enter
the lower side of the fourth projections 106a and 106b and the
fifth projections 107a and 107b of the first cable holder 100
in Pig. 1, and the engagement is completed. '

25 [0050]

In the state that the engagement is completed, the
projections 131a and 131b of the first original-diameter end
portion receiving grooves 130a and 130b of the first cable
holder 100, and the projections 231a and 231b of the second

30 original-diameter end portion receiving grooves 230a and 230b
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removed. [0049] 15 Next, the second cable holder 200 is reversed, and is
covered on the first cable hol der-100. Then, while the bars 244a and 244b of

t he secon |, 6,0l der 200 are expanded in a width dir ' se bars
slide d03ﬂ82@3ﬁéﬂ?%e external sides of the fourth proje% Hgﬁéﬂﬁ%QENZ.o and

106b and the fifth projections 107a and 107b of the first cable holder 100
respectively. The bars 244a and 244b enter the |ower side of the fourth
proj ections 106a and 106b and the fifth projections 107a and 107b of the
first cable holder 100 in Fig. 1, and the engagenent is conpleted. 25
[0050] In the state that the engagenent is conpleted, the projections 131la

and 131b gf the fs!eE%thEEBhQahé?géP%% B0de PAEL! PReT BEELYLAY- G QRVES, 130a
and 130b of the first cable ol der 100, and the projections 231a and 231b

of the seebdAd B tordngi nbla deadetldl end pbet icmeiedei valngegr d6gesr2ZB30Rkand
230b 21 WO 20011095615 PCT/ US2004/ 008101 of the second bl e_hol der_ 200
RGO F i Ral - Tt Er ana o CORS T3 caRacT 75081 ol Lo el

bite into original -dra porti cT7
cabl es 10aesaddstbnglespecti vely. Consequently, the coaxial cables 10a and
| b are held stron?ly. 5 [0051] Fig. S shows a state that the first cable

hol der® 100 and[CPRéTsecond cabl e hoider 200 have been engaged together in
the manner aspdgscei bedyabavefhe cengagenent; Qfe tha,fd ngti &abl holder 100

and the 10 second cable holger 200 is called a cable holder assenbly 400.
[ 0052] the second cable helder 200 have been engaged together in the
manner as described above.
The engagement of the first cable heolder 100 and the
10 second cable holder 200 is called a cable holder assembly 400.
[0C52]
Next, the cable holder assembly 400 ig engaged with the
housing 300.
The cable holder assembly 400 shown in Fig. 5 is reversed,
15 and is engaged with the housing 300. In other words, the
second cable holder 200 becomes beneath the housing 300, and is
pressed into the housing 300.
{0053]
First, the third projectionsg 105a and 105b of the first
20 cable holder 100 are temporarily engaged with the third grooves

v

305a and 305b of the housing 300 respectively.

Then, the first projections 203a and 203b, the second
projections 204a and 204b, and the third projections 205a and
205b of the second cable holder 200 are engaged with the first

25 grooves 303a and 303b, the second grooves 304a and 304b, and
the third grooves 305a and 305b of the housing 300
respectively.

Among the above, the second projections 204a and 204b of
the second cable holder 200, and the second grooves 304a and

30 304b of the housging 300 play the role of positioning elements.
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Next, the cable holder assenbly 400 is engaged with the housing 300. The
cabl e hol der assenmbly 400 shown in Fig. 5 is reversed, 15 and is engaged

with the h 300 In other words, the second cable h r comes
beneat h the ﬁ&ﬂgﬂﬁd”éoo and is pressed into the housin99§g€$mﬁ88§§§‘
First, the third projections 105a and 105b of the first 20 cable hol der
are tenporarily engaged with the third grooves 305a and 305b of the housing
300 respectively. Then, the first projections 203a and 203b, the second
proj ections 204a and 204b, and the third projections 205a and 205b of the
second cabl e hol der 200 are engaged with the first 25 grooves 303a and 303b,

t he second grooygs §ﬁ4a and 304b, and the third grooves 305a and 305b of
fe ectively. Anmong the above, the second projections 204a

t h@e‘ﬁ@coﬂﬂeC@Qh@th@k:@§éc@9@ms andzhhenseqont ¢eovese BQé@oﬁcmd

t he housi ng 300
and 204b of

30 304b of

2004/ 095648r PTT¢ USP09 40081

103h and t

are engag

200 are at

10

15

20

25

ac

t he housing 300 Iay the role of positioning el enents.

ePTHi Pt H7F ect §B§b58FOPﬂec§

100

%@@54TfN§%P ﬁ#ﬁ?ﬁli@bl@erééﬁioﬂéﬂnoeaﬁand
1 100
HpdaeR" ficht LEr L o0e: 08,808 2098 Bl Sk B, 0%

foll owng sbe, fifrcéﬂcpnmgecthanilzﬁﬁa m&&s&»mdﬂoh@ afrlal r 20 Pt ojeect | Oins
205a and 205b %f t he second cq? lede% The first oje ilons 203a
aft

and 203b ah@t¥ e t38T &2 hd1 der

therposi £i 88t of pEheesaitnd onifudinad didact o0y astﬁnhat tRirdhe
10 first projections 103a and_103b and the second projections 104a

projections 205a and 205b of the second cable holder 200 are at
the position of the same longitudinal direction as that of the
first projections 103a and 103b and the seccond projections 104a
and 104b of the first cable holder 100. Therefore, the first
projections 203a and 203b and the third projections 205a and
205b of the second cable holder 200 achieve a second
temporarily fixing work, following the temporarily fixing based
on the third prejections 105a and 105b of the first cable
holder 160. Therefore, substantial engagement 18 effected
between the first projections 103a and 103b and the sgecond
projections 104a and 104b of the first cable holder 100, and
the first grooves 303a and 303b, and the third grooves 305a and
305b of the housing 300 respectively.

[0055]

The third grooves 305a and 305b have large widths in a
longitudinal direction so that both the third projections 105a
and 105b of the first cable holder 100 and the third
projections 205a and 205b of the second cable holder 200 are
engaged with these groves.

[0056]

At the same time, the fourth projections 207a and 207b of
the second cable holder 200 are engaged with the fourth grooves

307a and 307b of the housing 300, thereby to carry out the
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and 104b of the first cable holder 100. Therefore, the first projections
203a and 203b and the third projections 205a and 205b of the second cable

hol der ZQQNggmhﬁgﬁug second tenporarily fixing work, fc4é§ﬁ%ﬂ@ﬂ§%%8f ‘he

tenporaril'y fiXi'ng based 15 on the third projections 105a

first cable holder 10-0. Therefore, substantial engagenent is effected
between the first projections 103a and 103b and the second projections 104a
and 104b of the first cable holder 100, and the first grooves 303a and
303b, and the third grooves 305a and 20 305b of the housing 300
respectively. C [0055] The third grooves 305a and 305b have |large widths in

a longitudipal direction so.that both the third projections 105a and 105b
of the fiPSE: B %ol dEQelééfEHdPFﬁée?h%?laS 250p7 ofBEt PORS FF5a AMPEIBED of

the secong; cabligholrdern20§r8Fess engagedaniit sdhese rgr ewes. nbo R the
sane time, the fourth projections 207a and 207b of the second cabl e hol der

200 are ehgaeretiwaly the fourth grooves 30 307a and 307b of the housing 300,
thereby to cargy t the 23 WD 2004/095645 PCT/ US2004/ 008104 positi oning.
The fifth proj é%l ns 208a and 208b are engaged wth the fifth grooves 308a
and 308b of tHehdofisigg B0 ou gspectidtdelny. 3J2A0548nd 32Tke drid sthebatdamnd

projections 321a and 321b and the second bottom projections 322a and 322b
are fornedPohPR H%r%?ff‘b]rﬁ%Hz“aofart%é%gc@ﬁ(? (ﬁ‘?&ﬁ%@r W P Haldse

projecti opg aRe g0g88Ed Mdndbdrhes EONGRAVN! | £8a f oryiRG bebweelt henti rsgte ar ms
241a and 241b and the second arns 142a and 242b, and wth the

engaged with the concavities formed between the first arms 241a

and 241b and the second arms 1l42a and 242b, and with the

10 concavities formed between the second arms 142a and 242b and

the third arms 243a and 243b respectively.

[0058]

The first contact element 330a passes though the first
contact element through-hole 212a formed on the second inner

15 insulator exposed portion receiving groove 210a of the second
cable holder 200, and the first contact element through-hole
112a formed on the first inner insulator exposed portion
receiving groove 110a of the first cable Tholder 100
respectively. At this time, the cutting edge 333a of the first

20 contact element 330a cuts through the inner insulating member 4¢)
12a of the inner insulator exposed portion 15a of the coaxial
cable 10a, and the central conductor 1lla is engaged with the
cut 332a.

[0059]

25 Similarly, the first contact element 330b passes though
the first contact element through-hole 212b formed on the
second inner insulator exposed portion receiving groove 210b of
the second cable holder 200, and the first contact element
through-hole 112b formed on the first inner insulator exposed

30 portion receiving groove 110b of the first cable holder 100
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10 concavities fornmed between the second arns 142a and 242b and the third
arns 243a and 243b respectively. [0058] The first contact el enent 330a

passes thou he first contact el enment through-hole 212 on the
second innegni%m§W%ﬁ’htor exposed portion receiving groov}4¥ﬁﬁgﬁym@Wé
second cable holder 200, and the first contact el ement through-hole 112a
formed on the first inner insulator exposed portion receiving groove 110a
of the first cable holder 100 respectively. At this time, the cutting edge
333a of the first 20 contact el enent 330a cuts through the inner insulating

menber 12a of the inner insulator exposed portion 15a of the coaxial cable

10a, and the central conducto&,lla_is engaged with the cut 332a. [0059% 25
Simlarly, HFEELEE ¥ont 4Et “BEBnkhTe 330 paidedd wolesh 333 of e EdRBACt

el ement t hrQRgh-hola <&kl forored-oh: tHgro&Rconek | DAL | AsUlAL0R nEXRRSEL -
portion receiving groove 210b of the second cable hol der 200, and the first

cont act el d@éntof tthrougneiol BngubatdnremePend thrriont Lsnef theulcapsdial

exposed 30 AN ecel i g 1 fi,rst, ca der. 10 24
V0 2004/ 095838 “peprbeotth bs IR Falpeerbe IF A HE B N nE sl trsg
edge 338b afutt Bezbi.rst contact el ement 330b cuts through the inner

i nsul ati ng nenb%r _12b of the inner insulator exposed portion 15b of the
coaxial cable I'08%%nd the central conductor Ilb is engaged with the 5 cut

332b. [0060] Th@eSaeRRkhC QHMG-te! e 340R Passes 4 heHghqh hensecereng
contact el enment through-hole 250a fornmed on the second inner
contact element through-hole 250a formed on the second inner

( insulator exposed portion receiving groove 210a of the second

10 cable holder 200, and the second contact element through-hole
161a formed on the first inner insulator exposed portion
receiving groove 110a of the first cable holder 1060. At this
time, the gripping conductor extension 150a is engaged with the
cut 342a of the second contact element 340a.

15 [00561]

Similarly, the second contact element 340b passes though
the second contact element through-hole 250b formed on the
second inner insulator exposed portion receiving groove 210b of
the second cable holder 200, and the second contact element

20 through-hole 161b formed on the first inner insulator exposed
poertion receiving groove 110b cof the first cable holder 100.
At this time, the gripping conductor extension 150b is engaged
with the cut 342b of the second contact element 340b.

[0062]

25 Fig. 6 shows a state that the central conductors 12a and
12b are engaged with the cuts 332a and 332b of the first
contact elements 330a and 330b respectively, and the gripping
conductor extensions 150a and 150b are. engaged with the .cuts
342a and 342b of the second contact elements 3402 and 340Db

30 respectively.
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C insul ator exposed portion receiving groove 210a of the second 10 cable
hol der 200, and the second contact el enent through-hole 16la fornmed on the

first inngéggqﬁg&% or exposed portion receiving groove]%igﬁﬁﬁﬁ%hgﬁgggr?;

cabl e hol this tinme, the gripping conductor

engaged with the cut 342a of the second contact el enent 340a. 15 [0061]
Simlarly, the second contact el enent 340b passes though the second contact
el enent through-hole 250b formed on the second inner insulator exposed
portion receiving groove 210b of the second cabl e hol der 200, and the
second contact element 20 through-hole 161b fornmed on the first inner

i nsul at or eXpOf%%Q portion receiving groove 110b of the first cabl e hol der
100. At this 4 J the grippi ng conductor extension 150b is engaged wth

the cut 342b afid.he7segend contaekighenmiM 3400nmdH062hit25dd genbrshews a
state that the central conductors 12a and 12b are engaged with the cuts

332a and S3mnlaied kY fiasing ddift #eabld didsies 33CEMWME 330b aresmect iwiglhy, and
the gri ppi ggg t ext i : re g Wi t ts
342a andgg%%ﬁho Sﬁﬁ:gg%bn coﬁ%%%%&§€gﬁ%ﬂ%3%gﬁgggghgﬂ%%bgﬂuéékggggggﬁiver.

25 W05201ikd/ 0856452 PCIAUSRA0N 00811 h0@68heBLgr Pfshmvisem calaké abrcabl e

harness unit 500 that is onpl et ed by having the cabl e holder_assenbly 400
engaged\ﬁ?WPEQW%:hBﬁthaeéodflTﬁgec e BBV e Rar s it 580 c6hpl et ed

5in thi sc@drerteunlied whthgaacopnest aheof catbehatabl&nt &orfRRReHOr
provided in the device having termnals that are conplenentarily engaged
with the esaels c3aBra  cornbbti optla, and 380b within a connection

chamber (not shown) of the housing 300.
10 (0084}

The coaxial cable connector and the coaxial cable harnessg
unit according to the present invention have been explained
above ., While the two coaxial cablegs are fitted, the routes
from the respective signal transmission central conductors till

15 the external cable connection terminals for the central
conductors are disposed on the insulating resin material so
that the routes are insulated. At the same time, the routes
from the regpective outer conductors till the external cable
connection terminals for the outer conductors are also disposed

20 on the insulating resin material so that the routes are
insulated. As the outer conductors are not coupled together,
it i1s possible to maintain the independence of the outer
conductors. Therefore, even when the potential of one outer
conductor becomes abnormal, this abnormal condition is not

25 transmitted to all the other outer conductors.

[0065]
Effects of the Invention
In the coaxial cable embodiments according to the

30 inventions described herein, it is possible to easily fit the
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term nals 370a, 370b, 380a, and 380b within a connection chanber (not
shown) of the housing 300. 10 [0064] The coaxial cable connector and the
‘coaxi al cable harness unit according to the present inventj have heen
expl ai ned WRAE'NEF e the two coaxial cables are fi tted“?ﬁ%%“ﬁé{’@g* from
the respective signal transm ssion central conductors till 15 the externa
cabl e connection termnals for the central conductors are disposed on the
insulating resin material so that the routes are insulated. At the sane
time, the routes fromthe respective outer conductors till the external
cable connection termnals for the outer conductors are also disposed 20 on
the insulating resin natﬁﬁﬁal so that the routes are, insulated. As the

outer cond X Slar@HiGt o FREFTEFEt kered PR PLeSEd88n &0 thgi meaity athe

i ndependence, pf,Lie Ot Er cheongued or sondhersforg, enen d@%&qahhec@si@ntdl@l of
one outer conductor becones abnormal, this abnormal condition i s not

transmtt edcarmmeglted e eplyernadt gabéend@mm@oq oosg}ingf figrta chshe ted
I nvention In t coaX| odi nent s acco r di he, _30_i,nventi ons
I R Bl SR TR f Rl ok O S gon el

descri bed Hereinm Tt i's possi 0 easi

PCT/ USZQO4/5&%193tté@aXijai tablgsdwi rgagenenipdiased yonspeessi navdiandiiahe
central conductor and the outer conductor of the coaxial cable are
connect ed tS4EHAFR- cabl e connection terminal in an insulated condition.

Therefore, eve”:ﬁ%“ﬁbé&i&ﬂ”é&bi&'Hélﬁ@@%'éﬁbééﬁﬁéﬁté atsctibt@dnei-bihs o
possible to separately secure individual shieldings.
coaxial cable harness unit that utilizes any one of the above

(' coaxial cable connectors 1is provided. Therefore, it 1is
10 possible to easily connect the connector to the cable, and it

is possible to secure excellent shields.

Brief Description of the Drawings
Fig. 1 1is a perspective view that shows a structure of a
15 coaxial cable connector having a first cable holder, a second
cabler holder, and a housing, according to the present
invention.

Fig. 2 shows a state of end portions of coaxial cables

that are connected to the coaxial cable connector shown in Fig.
20 1.

Fig. 3 ghows gripping conductors and gripping conductor
extensiong that are fitted to the inside of the first cable
holder.

Fig. 4 shows contact elements, contact element connection

25 members, and external cable connection terminals that are
fitted to the housing.

Fig. 5 shows a cable holder assembly that is the
engagement of the first cable holder. and the second cable
holder, and the housing.

a0 Fig. 6 shows a state that the contact elements, inner
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I n coaxi al cable harness enbodi nents descri bed herein, a coaxial cable
harness unit that utilizes any one of the above coaxial cable connectors is
provi ded. I it is 10 possible to easily connect tor to
t he cable‘Jgﬁéupﬁ('ls possi ble to secure excellent shlelﬂéﬂﬁﬁﬁggg%
Description of the Drawings Fig. 1 is a perspective view that shows a
structure of a 15 coaxial cable connector having a first cable holder, a
second cable holder, and a housing, according to the present invention.
Fig. 2 shows a state of end portions of coaxial cables that are connected
to the coaxial cable connector shown in Fig. 20 1. Fig 3 shows gri ppi ng
conductors_an rlppln co duﬁ extensions that.a e ed to_the_jnside
of the first gﬁg %H%jefy églﬁngho gﬁiaCPa ‘%%ntggp eF%ﬁent
connect i omlg@lﬁarrbeﬁaucwﬂ @%ﬁ@ﬁih&insﬁ%b:'ﬂe cCBRaRE lt@@e"t@i'éﬁfl nals that are
fitted to the housing. Fig. 5 shows a cable hol der assenbly that is the
engagenment of FRE-fi’r sTIEDI 8 FOPEEr WRE tHee seabhE dubider rtsr¥Llandst he
housi ng. 3Q.Ei@q §:iER0MRe St &yt hat the contact elements, inner 27 WO
2004/ 095645 P /U82004/008104 I'hsul at or exposed portions of t he coaxi al
cabl est and the gri ppi ng conductor extensions are engaged together. Fig. 7
shows a s%e E at thefc Ig folder assenbly is engaged wth the housing. 5
Expl anat i APof §yﬁ88l% 05

coaxial cable counector

2, 3 ... connection members
10a, 10b ... coaxial cables .
10 1la, 11b ... central conductors ”
12a, 12b ... inner insulating members
13a, 13b ... outer conductors
l4a, 14b ... outer insulating members
15a, 15b ... inner insulator exposed portions
15 16a, 1l6b ... outer conductor exposed portions
17a, 17b ... original-diameter end portions
100 ... first cable helder
101 ... block body
102 ... front end wall
20 103a, 103b ... first projections ,w)
104a, 104b ... second projections \
105a, 105b ... third projections
106a, 106b ... fourth projectilons
107a, 107b ... fifth projections
25 110a, 110b ... first inner insulator exposed portion receiving
grooves
11ila, 111b ... confirmation holes
112a, 112b ... {(first contact element hole} through-holes
i20a, 120k ... first outer conductor exposed portion receiving
20 grooves
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1 ... coaxial cable connector 2, 3 ... connection nenbers 10a, lob ...

coaxial cables 10 Ila, Ilb ... central conductors 12a, 12b ... inner

‘insul ating nenbers_ 13a, 13b ... outer conductors 14a, 14b ... _outer

i nsul ati ng “WRAYEe¥15a 15b ... inner insulator exposed pbfFUUGHE*Pa06,,
16b ... outer conductor exposed portions 17a, 17b ... original-dianeter end
portions 100 ... first cable holder 101 ... block body 102 ... front end
wal | 20 103a, 103b ... first projections 104a, 104b ... second projections
105a, 105b ... third projections 106a, 106b ... fourth projections 107a,
107b ... fifth projections 25 110a, 110b ... first inner insulator exposed

portion receivin rooves .ila, |llh . ... confirmation holes 112a, 112b ..
(first conﬁégﬁ'e%é%%%t‘hblgleﬁr6ﬂdﬁ9ﬁﬁﬁéglf?8§?llfﬁﬁﬁ.PQLF??ﬁtr@ﬁﬁéylng
conduct or expesed portion receiving 30 grooves 28 WD 2004/ 095645

PCT/ US2004/ 008104 130a, 130b ... first_ original-dianmeter end portion
receiving lgréovédlR31a; 239BOM PreiREHTY oj ections 132a, 132b ... first
si de proj eqbbans138,133, £1330 «1qe SGEONMLSidEs Pr Oj ect i ons
5 133a, 133b ... second side projectiong
140a, 140b ... gripping conductors
141la, 141k ... pressed members
142a, 142b ... base portions
(“ 143a, 143b ... projections
10 144a, 144b ... {(staged) projections
150a, 15b ... gripping conductor extensions
151a, 51b ... projections
160a, 160b ... gripping conductor extension receiving grooves
l6la, 61b ... {(second contact element) through-holes
15 200 ... second cable holder
201 ... bloek body -
202a, 202b ... front end walls
203a, 203b ... first projection
204a, 204b ... second projection
20 205a, 205b ... third projection
(" 206a, 206b ...cuts
207a, 207b ... fourth projection
208a, 208b ... fifth projection
210a, 210b ... second inner insulator exposed portion receiving

25 grooves

211a, 211b ... confirmation holes
212a, 212b ... (first contact element) through-holes
220a, 220b ... second outer conductor exposed portion receiving
grooves
30 22l1a, 221b ... gripping conductor clearance grooves

29



140a., 140b ... gripping conductors 141a, 141b ... pressed nenbers 142a,
142b ... base portions 143a, 143b ... projections 10 144a, 144b ... (staged)

projectio __15b ... gripping conduct or extensi ons
prolect|oE§D%§ a%m%§0b gri ppi ng conduct or extension ré@%@@?ﬁéga?o

161a, 61b ... (second contact el enent) through-holes 15 200 ... second cable
hol der 201 ... block body - 202a, 202b ... front end walls 203a, 203b ..
first projection 204a, 204b ... second projection 20 205a, 205b ... third
projection 206a, 206b ...cuts 207a, 207b ... fourth projection 208a, 208b
fifth projection 210a, 210b ... second inner insulator exposed portion
receivingﬁﬁ§5 ggﬁg es leﬁ 211b g %h tion hgles 212a, 212b
(first cofit &t &F&Ment)’ throtghChoPesa2o65™ SRS & Lottt or
exposed pgréd@sreceiving grooves 30 221a, 221b ... gripping conductor
cl earance grooves 29 WO 2004/ 095645 PCT/ US2004/008104 230a, 230b ... first
ori gi nal - 8% setetend pdreiten EEsiegtagnegr ooves 231a, 231b ... bottom
Proj ecti 08y 5 248y, 241D i p o iyl arms
5 242a, 242b ... second arms
243a, 243b ... third arms
244a, 244b ... bars
250a, 250b ... (gripping conductor extension) through-holes
300 ... housing
10 301 ... block body
302 ... end wall
303a, 303b ... first grooves
304a, 304b ... second grooves
305a, 3058b ... third grooves
15 306a, 306b ... cuts
307a, 307b ... fourth grooves
308a, 308b ... fifth grooves
310 ... first chamber
311a, 311b ... grooves
20 312a, 312b ... grooves K?%
320 ... second chamber
321a, 321b ... projections
322a, 322b ... projections
330a, 330b ... first contact elements
25 33z2a, 332b ... cuts
333a, 333b ... cutting edges
340a, 340b ... second contact elements
342a, 342b ... cuts
343a, 343b ... cutting edges
30 350a, 350b ... connection members
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5 242a, 242b ... second arnms 243a, 243b ... third arns 244a, 244b ... bars
250a, 250b ... (gripping conductor extension) through-holes 300 ... housing
10 301 ... Qkp %#Rpgxw 302 ... end wall 303a, 303b ... first grooves 304a
304b ... sedond '§rocves 305a, 305b ... third grooves 15 PSJEES20%HMR10s
cuts 307a, 307b .., fourth grooves 308a, 308b ... fifth grooves 310 ..
first chanber 311a, 311b ... grooves 20 312a, 312b ... grooves 320 ...
second chanber 321a, 321b ... projections 322a, 322b ... projections 330a,
330b ... first contact elenents 25 332a, 332b ... cuts 333a, 333b ...
cutting edges 340a, 340b ... second contact elenents 342a, 342b ... cuts
343a, 343b ng edges 30 _350a 50b ... connection nenbers 30 WD
2004/ 095645 °PET/ %§§1604/00 ko e 0 ’%ﬁfbg connecti on nembers 370a, 370b

ext er nalypeabhegponneckikoArhel Nesal s 38t 1380k ermiretzer nal cabl e
connectlon termnal s

380a, 380b ... external cable comnection terminals
400 ... cable holder agsembly
5 500 ... coaxial cable harness unit
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400 ... cable holder assenbly 5 500 .-- coaxial cable harness unit ( 31
CLAIM5S 1. A coaxial cable connector conprising: a first cable holder; a
second cabl e hol der which can be engaged to said first cable hol der by
pressing; a housing to which an assenbly nade by engagi ng of said first
cabl e hol der and said second cable holder and said second cabl e hol der can
be engaged; at |east one gripping conductor and gripping conductor extension
extending therefromwhich are located in said first cable holder in an
insul ated condition; and, a pluralitycefaiapgt act el ements and external cable
connection termnals connected therefo which are located in said housing in
an insul ated condition, wherein, each cable holder has grooves configured

for receiving anA%ngghhg§q£gﬁggrgéﬁgﬁﬁg. portion and an outer conductor

exposed portion of a coaxl al at one end thereof, said gripping
conduct or confi gufiesticadbde wldg; sai d out er conductor exposed portion of the

coaxi al cable, said i i ng,conduyct or, extensi ons, confi r 0 engage with
corr espondi ng c%FFtCa@{ C%ﬁ)eelilfg Tr,wqﬁﬂb“a@(?tereggﬁaé‘ﬁ%d ﬁ@h?@%&‘ﬁ&%hﬁ_{e%ﬁ fi gur ed
to engage with as GeRtingdo wkieRdh aésembBf mhdieb Bk oFakideirkcablRendidP@Rd

i nsul at or exposed portion, and said second outer conductor exposed portion

recei vi ng gbadsesoreeablgriéer and spd sepond eafde beliersamge engegedit or i n def or mati on
and thereby grip,t out er . por il . i.al. cabl e
ahen the f1rat oo PaoHle briBaRg ok e £ BAR Eho R ol ki B Bling P
first surf atherefifont Which ecxdnchtehinlseidHobtdable holdbaimenaasiatat tvaditea; 4fdat t hey are
engaged with eac axi onnect or accordiﬂgcto clfin11,

: ; ach R\tager { f2' tA 52 gl gabl fhal Cab n .termin onnecte
wherein said fir&PUgifly 8f fast Flemepisgpd sxgtnalcahie,eqanpgigy.

thereto which are located in said housing in an insulated condition,

wherein,

each cable holder has grooves configured for receiving an inner insulator exposed
portion and an outer conductor exposed portion of a coaxial cable formed at one end
thereof,

said gripping conductor configured to grip said outer conductor exposed portion
of the coaxial cable,

said gripping conductor extensions configured to engage with corresponding
contact element, and corresponding contact element configured to engage with a central
conductor of the coaxial cable in the inner insulator exposed portion, and

said second outer conductor exposed portion receiving groove configured to press
the gripping conductor in deformation and thereby grip the outer conductor exposed
portion of the coaxial cable when the first surface of the first cable holder is pressed

against the first surface of the second cable holder to face each other so that they are

engaged with each other.

2. A coaxial cable connector according to claiml, wherein said first cable holder
comprises:
a block body;
at least one first inner insulator exposed portion receiving grooves that is formed

on a first surface of the block body and configured to receive
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at least one first inner insulator exposed portion receiving grooves that is
formed on a first surface of the bl ock body and configured to receive 32
approximately half of a cross-sectional portion of the inner insulator
exposed portion of the coaxial cable ; at |east one first outer conductor
exposed portion receiving grooves that is formed to continue froma rear
end of the first inner insulator exposed portion receiving groove and
configured to receive approximately half of a cross- sectional portion of

the outer conductor exnRosethaR®Y hd1PSr LdrodshectihdrpdHion GBRE Bineinshif@st one
first original-dianmeter end portion receiving grooves that 1s forned to

continue froma rear exudsedtpartien of thegcoaxipl egbleonduct or exposed portion

[ ecei ving gr 0ove . gid oGORLY GHEEL 0L GBS ARRRIXIAALLY DAl ot i & 0SS
sectional portion of an original- et 6r e porflon, erein. sald

gri ppi ng conduct or i staimpnosefiomn redtend bf ¢k fiest@rer asnkdie egposek pasied portion
recei ving groove, and said gripping conductor extension is .configured to
extend fromsaid gri p[ﬁcﬁ‘ﬁ'”@(ﬂ%‘g@taﬁ P 'gé.’“ﬂ’itPé?PFIVGrﬁ‘pB‘PXt%elyﬁP@ﬁfaé‘i‘?éis‘of t he

coaxi al cable in parakde@bnaMphRioh e el Jusdr cOMfuelor EGRALE pGion BEMESELfOr ti on
receiving groove, said second cable holder conprises: a block body; at

| east one second inneeabilgisul at or exposed portion receiving grooves equal in

nunber to the nu LSt i tor. t.ien ei vi ng
aroove of the i FarusShy HFaihdtaRaR e BpHlcA el EORBINRAS ROnEFEF' 110
bl ock body and confi gusmesiué fromecreaveday edistraite lcgndatdr eposad pooiss -

sectional portion of the |nner insulataqr Q§§§§ed ortiaqn o[ t he coaxi al
b %

cable; at |east one sECHNHE&PVE ¥WanLewr BEPRPERNAY RiH§Sgr ooves

that is fornmed to copdctibug pbrRMoRaf 8ALInSMHaREet @ poRsAnd i nner i nsul at or
exposed portion receiving groove and configured to receive approxi mately

hal f of a crosswhetin, 6idisripping coriugor tsrbspesaddn teoirguetarcoasyseredrped t i on of

the portion receiving groove, and said gripping conductor extension is
configured to extend from said gripping conductor to a direction of the
front end of the coaxial cable in parallel with the first outer conductor
exposed portion receiving groove,

said second cable holder comprises:

a block body;

at least one second inner insulator exposed portion receiving grooves equal in
number to the number of the first inner insulator exposed portion receiving
groove of the first cable holder, that is formed on a first surface of the
block boedy and configured to receive approximately half of a cross-
sectional portion of the inner insulator exposed portion of the coaxial
cable;

at least one second outer conductor exposed portion receiving grooves that is
formed to continue from a rear end of the second inner insulator exposed
portion receiving groove and configured to receive approximately half of a
cross-sectional portion of the outer conductor exposed portion of the
coaxial cable ; and

at least one second original-diameter end portion receiving grooves that is formed

to continue from a rear end of the second outer conductor exposed portion
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coaxial cable ; and at |east one second original-dianeter end portion

recei ving grooves that is formed to continue froma rear end of the second
out er conductor exposed portion 33 receiving groove, and configured to
recei ve approximately half of a cross- sectional portion of the original

di aneter portion of the coaxial cable, wherein, after positioning the outer
conduct or exposed portion of the coaxial cable to be matched with a
position of the gripping conductor of the first cable holder, the first

surface of the first gabivRghebdRlaltoRGeRECRSeLIveaGRtAGhakalidraterist f ace
of the second cable holder to face each other so that they are engaged with

each ot her, said housfasgored ppitiog @§thegrigingbdiameigy portion phthe sozasl¢abissenbl y by
engagi ng said fi a | .de i r..arg engaged
by pressing: at |'Basi en iRk AR LhaRRERARLERNRORSL HEicaBlil TR
nunber of the first icabdrto hemsuthet ovithaxpoied of dretgrippingecedwitergf gredovte of t he

first cabl e hol der, t o) first surface of the bl qck body and is
capabl e of engagi ng %Tﬂ?ﬂ“ﬁ%é t@%ﬁfﬁté‘l”?"’é:ﬁﬁg%%?t Cﬁl?le:hﬂgie % PiSPSHI at or
exposed portion of thgpimomsifalt sGAEMef e ebthdeRBRIGIRALo hbd®ich 3ithdr &f | east
one second contact elenments equal in nunber to the nunmber of the first

i nner insul ator expos®at hey aiesngtesd avitlicagh ¢fheove of the first cable hol der,

nounted on the f[J .the bl ock body and is capabl e of engagi ng
with the grippin%ﬁﬁgﬂgﬂg%%ﬁﬁgg%%nsion that is disposed on the first cable

hol der upon engagélekbodwiewsich saidasstnbiy st engoging caid dirgwelrit hbldemmpdaeidnect ed
to an insul ated external %qg%ﬁﬁ)ionnectiOHﬁ}ernina] for the centra
conductor via an i nsufaP%&4° A PSP P S5 s ai d first contact

el ement, and sai g s8¢ 6MAfIGOMAINGLE clBERE Biual BEiuRthet RIAE Glu@BertdT tRf Fiksiiakdrat ed
external cable connection termnal for the outer conductor via an insul ated

connection menber f or NSWRQr SxoseriPorighicadtingisernAL! tharsrtarble helded fir st
cabl e hol der and sai dy3&Geftn &Pk SurtRle dptedidtkloliy &8k Wchfhble of engaging

with the central conductor of the inner insulator exposed portion of the
coaxial cable at the engagement time; and

at least one second contact elements equal in number to the number of the first
inner insulator exposed portion receiving groove of the first cable holder,
mounted on the first surface of the block body and is capable of engaging
with the gripping conductor extension that is disposed on the first cable
holder upon engagement,

wherein, said first contact element being connected to an insulated external cable
connection terminal for the central conductor via an insulated connection
member for said first contact element, and said second contact element
being connected to an insulated external cable connection terminal for the
outer conductor via an insulated connection member for said second
contact element,

wherein, said first cable holder and said second cable holder are fitted with
complementary engaging units respectively for mutually engaging the two
cable holders, and at least one of the first cable holder and the second
cable holder, and the housing are provided with complementary engaging
units respectively for mutually engaging the cable holder assembly and the

housing.
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conpl ementary engaging units respectively for nmutually engagi ng the two

cabl e hol ders, and at |east one of the first cable holder and the second
cabl e hol der, and the housing are provided with conpl enentary engagi ng

units respectively for nutually engagi ng the cabl e hol der assenbly and the
housi ng. 34 3. The coaxi al cable connector according to claim?2, wherein the
first contact elenent and the second contact el enment have cuts formed on

pl ate nmenbers that are nounted on the bl ock body of the housing
respectivel B, 4. ThBeo&@Axhik c6@RLGr SQROAREL ©cl AR WHkR the fidXoang of clains
1 to 3, wherein the gri p i ng conduct or extension has pr 0{ ections that
stretch perpendi §Mmgptandithe secondepyitact alemant have é‘é@ fQi‘r"i‘edaﬂG haempyp 8t i ons
are engaged Wtha&%&ﬁqt@o‘)@‘iﬁgb%k%g oifthéﬁ%s and are held at
predet er mi ned position he coa e co ect r accor ding to any one
of clainms 1 to 4, wherein the gripping conductor has projections that
stretch pergendi due apdxyalicable comggiot atiording todiny et Dfmalmrid:Ot?’hB/hptmjtb@tl ons
are engaged with h fo first La re hel d at

pr edet er m ned po§"§é"§§ OnJggE’gﬁee%%%i}? BPTUESR 4 tsute%gcthd)erpe"? ?o any one
of claims | to 5,Iongheah&alrdutebtﬁon grid mﬁlpﬁgecﬁmﬁﬂmfe@gagha&ma mteefmd:dmmhd on that
is pressed and d for nd a, base ortion to, which one side of the
pressed portion '§St %%b?giﬂl’9”‘1:'i‘fﬁ?i‘€]@t"’£8md?tﬁrém“§drli"ﬁﬁior'i‘@ conduct or extension
is connected to a first end of the base portion near the front end of the
coaxi al cablse, amicsbaaRdate @bxﬁfé&tb@&&oid’k?%}tolah} 8né Bf @aitle 1o Q! LWkRal theli amet er
end portion and are capable of gripping the original- di amet er portion are
formed on a secoﬁHP@ﬁaC@ﬁdUPWéhi‘ﬁelg@JeﬁdﬂﬂslﬂtﬂﬁStf@Fh parpendiqéarkyrip adongifgdioal ¢ he
coaxi al cable. i ng any
one of the coaxi afr&tﬁ) aaﬂdathe ﬁl%iéc 8‘%?@%@?%‘5@@%2@8&25% %%{aﬁapr% 1 to 6.
35 holder, and are held at predetermined positions.

6. The coaxial cable connector according to any one of claims 1 to 5, wherein the
gripping conductor has a pressed portion that is pressed and deformed, and a base
portion to which one side of the pressed portion is integrally connected, the
gripping conductor extension is connected to a first end of the base portion near
the front end of the coaxial cable, and staged projections that bite into the
original-diameter end portion and are capable of gripping the original-diameter
portion are formed on a second end of the base portion far from the front end of

the coaxial cable.

7. A coaxial cable harness unit that is formed by using any one of the coaxial cable

connectors according to any one of claims 1 to 6.
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