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1 SPEC FI CATI ON' CONNECTOR HAVI NG GUI DE BUSH.W TH ENHANCED GRCUNﬁm@E%#%ET*
Backaroune of the Invention The present invention relates to an;f&sftripal
connector having gui de bushes, and nore particularly to a connec havi ng
gui de bushes with enhanced ground contacts. It is well known that
partlcular el ectrical connectors, particularly input/output ("l/OBatent

~~ctonnect ors yray be fitted with guide bushes on their applicati oysigf ages
(front faces) for receiving correspondi ng guide pins of a conplenentary
electrical connector. By providi ng SRBECEFDOAESONN t he gui de bushes for the
correspondi ng pins, proper alignnent is nore easily achieved be%meen
mati ng connectors. An exanple of such an input/output electrical , g&nkqmm
is disclosed in. Japanesemémm%mvdm GUIEE @USH)eWrI'IIH) 6- 148
typical 1/0O electrical connectENHANCED ¥EAETc housi ng ha “\
front face and a mating portion prOJectlng formardly fromthe fro
plurality of termnals nounted in a conplenmentary mating portion of the
housi ng for BagKggonads Qdutbe Inyentiony nals in the mati ng connector during
mating, and a conduclt '1'51@ @'ﬁe@eﬁltoﬁnvé‘?xtflw'[reﬁ%?%so‘ctﬁ @ f&lé%tt%célhg
shi el d general I.nc | as roug i rcl g e na |ng portion an
linear arraft Q‘Héﬁlt 5f¥’FNé‘ e SR ug%@ Q\S’len PAFAHAUL G ® V@ th t he
shroud for cmanleyzlt:ng' et nor ganhldeobutsh@sf m.lth feMﬁrw‘ecciI Ig&'dtﬂf&lefdnltract'ale .
shields of the mating gonne S fer e.an | taln el ectrica
contact upon mati ng, %%dgvg\n Ig’%g'tlh(]ac?l 11521 e&ar%tl &1&}-”&&3&;% cIae.'ast t he
sane potentpenne¢ypr§alp?rtaNUﬂﬂméwnahpptmeegded(GﬂVCﬁdncnﬂndmnur&wiends
throggh thepblapge raReell #Ath’ 868 dl" bishide’ ot {8elt application
surfaces (front faces) for receiving corresponding guide
pins of a complementary electrical connector. By providing
guide holes in the guide bushes for the corresponding pins,
proper alignment is more easily achieved between the mating
15 connectors. An example of such an input/output electrical
connector is disclosed in Japanese Patent Application Laid-
Open No. 6-140096.
A typical I/0 electrical connector includes. a
dielectric housing having a front face and a mating portion
20 projecting forwardly from the front face, a plurality of
terminals mounted in a complementary mating portion of the
housing for engaging complementary terminals in the mating
connector during mating, and a conductive shield on the
front face of the housing, the shield generally including a
25 shroud encircling the mating portion and linear arrangement
of the terminals and a flange integrally formed with the
shroud for overlying much or all of the front face of the
connector. The shields of the mating connectors preferably
engage and maintain electrical contact upon mating, and will
30 thereby be kept at ground or at least the same potential.

Typically, an internally threaded cylindrical bore
extends through the flange and front face on either side of
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2 the*shroud to'provide a pair of recesses into which externally threaded
gui de bushes nmay be nounted. Generally, guide bushes have a relatively
narrow externally threaded tail sections for screwing into the internally
t hreaded recesses as well as a relatively w der head section for nounting
flush to the front face and projecting forwardly fromthe front f%pe to
~provi de enhanced mating capability, as described above, with a
correspondi ng el ectrical connector or other electronic device. 9§e&§355

th t t d th
hous: ng. st Gy Parggd; B6Tpedate) 8PedRR Bk FaSKIRED sbeby HRAR oy " ]
weakeni ng oextﬂnnﬂliYnghrhedeﬂeQUndeabushﬂsamaybbewmennthd opPesiergldlyi, el ds
and making &heqd’ sHaHeROhEVE! @ ama&a@bgycﬁamwe&fﬁe&ﬂsﬂg eddele

present inveéntion provides an el ecirical ?connector es with
an enhancedtgibuﬁﬁFﬁgoﬁﬁpﬁﬁrlSF?GWEP§0P6§@dth§rénﬁer§a&ﬁyethceﬁdcd

connegt or aﬁécasgesdasbwémlf 8 aoyanaegvem9nw§dt=;&0meaaa§@cegohh%oﬁ:l ectri cal
connect or vvherel n ace has an _apéerture therein and a shie

mount ed t heP2BRE lﬁﬁegbﬂﬁgetﬁughel§r885pféﬁefBPdnBEﬁﬂFﬁélpﬁt§°Fwér§&¥rture
on the fronfrémcehanfrbat faeel \zbngrb’o@aél anaaﬁuedematmn I eEpabiRticRy

el ectronic ¢co ogegt gh 8 Fﬁh I ncl udes aa |nteg hody having a
head porti off-a ﬁ STERPE AR YFO e2t SPFEBEPPPOA HePAGCrR<ERed into the
aperture, amdnnaetOHadrpotheunehectngnacbde91tberein for receiving the
O o Ree oM (he MhLAguELCEE! PECsEAIBRIER' or\chELhi 8T SRR Bfl MOV
manner in which it is mounted on the housing, significant
wearing and/or deformation may occur, thereby weakening or
inhibiting the electrical contact between the opposing
shields and making the ground potential unstable.

15 Summary of the Invention
-The present invention provides an electrical

connector having guide bushes with an enhanced grounding
capability.
Disclosed herein is an electrical connector and a

20 guide bush for mounting upon a front face of the electrical
connector wherein the front face has an aperture therein and
a shield mounted thereon. The guide bush is adapted for
mounting into the aperture on the front face and for
receiving therein a guide pin from a mating electronic

25 component. The guide bush includes an integral body having
a head portion and a tail portion, the tail portion being
inserted into the aperture, and the head portibn having a
bore therein for receiving the guide pin from the mating
electronic component. A resilient contact member protrudes

30 into the bore for contacting the guide pin of the mating
component when the guide pin is received in the guide bush
in order to establish a ground circuit therethrough.

2 i This Sheet Has Been Rep! laced

|||I|I |III\| I|I I

R e e



into the bore for contacting the guide pin of the mating conmponent when the
guide pin-is received in the guide bush in order to establish a ground
circuit therethrough. 3 In this manner, the mai ntenance of the ground
potential is assured, even if wearing or deformati on causes the contact
between mating shields to be unreliable for this purpose. O her advantages
~of the present invention will be nore clearly understood from thePatkehtw ng
description of the preferred enbodi ment(s) of the invention. 35741BBi 6G
Desctription of the Drawings FIGURE 1 is a cross-sectional view of an
el ectrical connector &RdtBéiFdwaBush.i khacwainhaeanget aft hhei gwvenndon

wher ein the% ééﬂ@léﬂsﬂslésﬁﬁﬁéa na{ed !EtWe&rgﬂgdérpaafﬁkﬂatioﬂﬁhhﬁges
connect or | GURE 2 gFS|de efev tlonﬁlﬁXIGMIO one of _the_gui de bushes

of the elec???cﬁPnEaﬁHe bregR BRELRE 8 @EREOBbPSUErPiéﬁplél@95tFBﬁ§I

view of thepgupdgebusbthérFa@ldhtdgek! GBREhE pEedenealinfbf¥abhoidl1vibew of
t he gui de bush of , Fl an V|e of the guide bush

of FITGURE 27°FF GORE®E Ysuﬁd‘EFﬁ‘éggg gFPB‘ngPev?E&/&SVlPﬁe ﬁFHéPB&g’H FI GURE
3 taken aIougetpeefeneed-émbédﬂhﬁﬁt?sbsoﬁ thesinsentnonal vi ew of the guide
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bush taken along the line B-B of FIGURE 6; FIGURE 8 is an enl arged vi ew of

tthe encircled area in FIGURE 6; FIGURE 9 is a side elevational view of a

contact nenber for enhancing the ground contact; FIGURE 10 is a front

el evational view of the contact nenber of FIGURE 9; FIGURE 11 is a rear

el evational view of the contact nenber of FIGURE 9; FIGURE 12 is a_t E | an
~vi ew of the contact nmenber of FIGURE 9; FIGURE 13 is a cross-seggLﬁE% nEiew

of the guide bush of FIGURE 2 prior to attaching a contact nenbér; Gﬁ E

14vis a fraggpps VigW Q9 end'bHhpL gelectrical connector having a
gui de bush; nt view of an electrical

connector having an enREFAERE §rb8nd evasacseghigvabu¥hewnofcadrdance with

the present éDééE%i@&l_conﬁ@é&ékp&h&n%ﬁidéhﬁugﬁeiﬁré@éoEHHHQEU%EEhR%EQrring'
to FIGURE 1, an electrical connector havi ng,a netal conductive guide bush

3 accordi ng BVeReipRc¥RATeiRvERR gHide Bushnifathavhi PAtER WLER: A gmyide
connecg¢or 2 paNi Pod SEmatisgndughedeogyli de pin 4. The gui de-bushed

oot Al COmect o L DR U Do le3, 300, PReRL o 0L LS or che
projecting foubdehbushessofethadslettthbeadppbhnattor sfir FAGURES 1i;he
Qor respond ngly Titti G erae 71 ca £cBhnBE: of S b0l oPRs ophe %48 shdlene
gui de bushesb@sbfof hBIGURHe2bushed
10 FIGURE 4 is a rear elevational view of the guide
bush of FIGURE 2;
FIGURE 5 is a top plan view of the guide bush of
FIGURE 2;
FIGURE 6 is a cross-sectional view of the guide
15 bush of FIGURE 3 taken along the line A-A;
FIGURE 7 is a cross-sectional view of the guide
bush taken along the line B-B of FIGURE §;
FIGURE 8 is an enlarged view of the encircled area
in FIGURE 6;
20 FIGURE 9 is a side elevational view of a contact
member for enhancing the ground contact;
FIGURE 10 is a front elevational view of the
contact member of FIGURE 9;
FIGURE 11 is a rear elevational view of the
25 contact member of FIGURE 9; _
FIGURE 12 is a top plan view of the contact member
of FIGURE 9;
FIGURE 13 is a cross-sectional view of the guide
bush of FIGURE 2 prior to attaching a contact member;
30 FIGURE 14 is a fragmented front view of a prior
art: electrical connector having a guide bush; and
FIGURE 15 is a fragmented front view of an
electrical connector having an enhanced ground contact guide
bush in accordance with the present invention.
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el ectrical connector 1. The dielectric housing 5 of the guide-bushed
el ectrical connector 1 has a mating portion 34 (FIGJRE 5) having a _
plurality of terminals 6 arranged and fixed in parallel lines therein, the
termnals being directed toward the application surface 7 of the dielectric-
housing 5 (only their tails are shown in FIGURE 1). Two gui de busphes 3 are
~arranged at opposite ends of the mating portion. Likew se, the % %%;%
housi ng 8 of the guide- pinned electrical connector 2 has a na? i on
having a pluralify, of t l.nals 9 arr ed in parallel lines
therein, tHeses % é stlpe s dmélan'(Ilcatlon surface 10 of
the dielectric housi rReBexairg rt;o cﬁ’lICSURE]elr alaid!beqtl:m@anbvmmmeﬁwl-‘& 1).

Two gui de %%%k qﬂgﬁl L m nal
arrangenen?{a{églr?%at t e{:]g1 gul p| ns al 1 gne %’ ﬁe gw de bushes
3 of the gmn@smw@n@mm|Je%1|sla@ﬂhénatéﬁd1w3°ﬁa%naml¢@trm#et al shield 7a

I's applied é&ﬁé@téf%thmﬁeg (éﬁﬁéﬁéﬁté&mﬁéﬁi@é eguidé piw gielpgiric

housi ng 5 exc| ud |ng he mating, portion/ termn arra enent of _t he gui de-
bushed el e AHFRATOUIHRR FHPCUTICRY SOMMIFOL %Fﬁ}él Q buskes 3 ¢8d to

the front fcﬁp‘zﬁb@fté hendls ebEcits ca b Sn exe | £rckbrvg étlilﬁfé.@ésm nator
arrangenent_of th | _connect or shlelds 7a and

1de i nned, el ectric
on hove AT LS he St o dt e | i LEF 58 Are the
portions, aﬂﬂdsrmfrnhﬁrap@lmpatnmmmbuxf&m@nsfoﬁhehgus@eepﬁnnéd and 10a

tel ggpore Qe ALY I0ETe 4G CONNBELLLSy To@ ¥l rig e MiEfhg of the
correspondingly fitting electrical connector 2 by guiding
pins 4 into the guide bushes 3 of the guide-bushed
electrical connector 1. The dielectric housing 5 of the

guide-bushed electrical connector 1 has a mating portion 34
15 (FIGURE 5) having a plurality of terminals 6 arranged and
fixed in parallel lines therein, the terminals being
directed toward the application surface 7 of the dielectric
housing 5 (only their tails are shown in FIGURE 1). Two
guide bushes 3 are arranged at opposite ends of the mating
20 portion.
Likewise, the dielectric housing 8 of the guide-
pinned electrical connector 2 has a mating portion having a
plurality of terminals 9 arranged and fixed in parallel
lines therein, these terminals being directed to the
25 application surface 10 of the dielectric housing 8 (again,
only their tails are shown in FIGURE 1). Two guide pins 4
are“éfranged at opposite ends of the parallel terminal
arrangement so that these guide pins 4 may be aligned with
the guide bushes 3 of the guide-bushed electrical connector
30 1 upon mating.
A metal shield 7a is applied to the front face
(application surface 7 of the dielectric housing 5 excluding
the mating portion/ terminal arrangement) of the guide-
bushed electrical connector 1, and a metal shield 10a is

5
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Referring'to FI GURES 2-8, each guide bush 3 i's preferably nmetal, and

conpri ses.a fixing part 12 having threads 11 on its outer circunference and
a hollow cylindrical part 14 having a guide hole 13 along its central axis
for acconmodating a guide pin 4 of the electrical connector 2. The hol | ow
cylindrical part 14 has a pair of dianetrically opposed slots 15 fornmed in

~the circunferential wall of the hollow cylindrical part 14, and copdtsit

menbers 16 are fixed to the guide bush adjacent the fixing partsd21&®» $hat
theitr resilient contact |legs 17 protrude into the guide hole 13. Referring
to Fl GURES @pPliedhdadhiaadirantniface of ¢hﬁ ali@lagtyria dpeing &heet netal

and conpri s@sccA yianRY aHe/ R MilA Qgﬁé’ﬁ Hidy iHe [R5
cont act Ieg?l? |r1 gral | y connecte ereto stang: %}laneetrl ca %cfy opposed:

with one an&fst SGFTRHOhA e Mheyshigddtma eﬁrndoailsﬁﬂﬁ faves sized to

al | ow the f iperigrear Hrudiasp dHiRRl iblons\siesurddioy Hrd)
stepllketranltlo%’tngb m'?ﬁ%flx ps&g}%ftothe cy?fancrlcﬁlépaéq_m
has proj ect PSP o &f gthe rghields

cylindri cal 7|aaralnd14.0aAftta§.resim tdnfeg dﬂtﬂ:Hév(Iw‘lﬂarpa'IHe bbrifedttrgui dgndush 3
into the circuyl e 19 of the annular base 18 of the resilient contact
16, the proféctions 1 are bent or otherw se defornmed on the annul ar base

18 as seen from Fl GURReEerpiing iren AIGYRRESS2-8eleadh spsidehdumintadts menber

16 to the f ¥y hetdl ! ey Sl 3 Ablod Ml 9L uuAdl, | eos 17
to pass ?&Jteﬁsréou thetg}l "ot L&%ﬁ@gﬂﬁ;ﬁ rc))Jtl \ggdggl nt o he%w%le hol e
13 reads 11 on its outer c1rcumference and a hollow

cylindrical part 14 having a guide hole 13 along its central
axis for accommodating a guide pin 4 of the electrical

connector 2. The hollow cylindrical part 14 has a pair of
diametrically opposed slots 15 formed in the circumferential
15 wall of the hollow cylindrical part 14, and contact members
16 are fixed to the guide bush adjacent the fixing part 12
so that their resilient contact legs 17 protrude into the
guide hole 13.
Referring to FIGURES 9-12, the contact member 16
20 is preferably stamped of sheet metal and comprises a
generally annular base 18 having a pair of resilient contact
legs 17 integrally connected thereto standing diametrically
opposed with one another. The circular hole 19 of the
annular base 18 is sized to allow the fixing part 12 to pass
25 therethrough. As seen from FIGURE 13, a step-like
trapsition 20 from the fixing part 12 to the cylindrical
part 14 has projections 21 formed on the cylindrical
circumference of the cylindrical part 14. After inserting
the fixing part 12 of the guide bush 3 into the circular
30 hole 19 of the annular base 18 of the resilient contact 16,
the projections 21 are bent or otherwise deformed on the
annular base 18 as seen from FIGURE 8. This bending
positively fixes the contact member 16 to the fixing part 12
of the guide bush 3, allowing its contact legs 17 to pass

6
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As best seen fromFIGURE 1, the dielectric housing 5 of the connector 1
preferably has groundi ng nenbers 22 fixed therein. Each groundi ng nenber 22
has a tapped or threaded receptacle 23. The guide bush 3 can be fixed to
the dielectric housing 5 by threadedly engaging its fixing part 12 in the
tapped receptacle 23, with the diverging inlet 13a opening on the 5|de of
~—t he application surface 7 of the dielectric housing 5. As best §e§ g
Figures 2 and 5, the hollow cylindrical part 14 has a step i k& AsPEi on

use the cormeever”tnd FEORA° B At Ban S chr ok ileLi AR, ERe, BUEES, B8 isol e
for the guit2.bushes 3 and the mating portion 34 and then the gui de bushes

o e R Lo e A?pngtrgggﬂtfgbﬁhgféront éurﬁace giEF%%ﬁ %%q hed

between the step-like transrtiron an
Thus, the g%i@é- bbgh@@n@e@§@r|éapr§6nnebiwrh§s|grpu%danSOmsmbeganaﬁ 27 and

the ggoundi axEqcenbasif. 22chansgkdanadntonkied 9unatl ECabpal he

printed circuit board 35 ew se pl nne ctrica

connect or ZtBF%FQFQbF?CﬁH§a§;8u33|ngThénﬂgﬁéeZg&splQe&aphéﬁeﬁﬁxeén&ckhe
gui de pi ns #hareikheeadedl Hoasgaged wytBhtaadgamynéngag&ngbet% Zixinehi ch

t d h d d t b d
S7oat 36 FBRER, FAgiiothetready BRGeBtaENs g oW IEH EhEsdrekatsi o bush
i ncl udes a hmkagobhah bpeniflg andthesubdéaoflahbyappngnadlbuu-drﬁahe 29
gene{@IIy cggttﬂgoa?eigcggﬁﬁhﬁéagg hole 28. As best seen in Fl GURE 3,

the Tircul ar péri roun hoIe 29 is inscribed within the
hexagonal hol e 28 wheAsvbegbdserongnt Fégugesr 3| aadi §.otheh&ogdio#e hol e 13.

Ihgf'Pﬁgrhg??lEh&Eiéaﬂa§a§Hb§kaﬂhbaE|&tEBeliﬁEEt%hﬂbﬁt@%nﬁ@%%miQ%egu'de pin

relatively larger head 24 to the relatively smaller trunk
25. In use, the connector 1 will be mounted adjacent a

15 metal panel 27 having holes for the guide bushes 3 and the
mating portion 34 and then the guide bushes are screwed into
the tapped receptacle. As such, the panel 27 is sandwiched
between the step-like transition and the front surface 7 of
the shield 7a. Thus, the guide-bushed electrical connector

20 1 is fixed to the panel 27, and the grounding receptacle 22
is soldered to the ground circuit of the printed circuit
board 35 at 36. Likewise, the guide-pinned electrical
connector 2 preferably has grounding members 22a fixed
therein, and the guide pins 4 are threadedly engaged with

25 the grounding members 22a, which are, in turn, soldered to
theug;ound circuit of the printed circuit board 37 at 38.

Referring to FIGURES 6 and 7, the guide hole 13 of

the guide bush includes a hexagonal hole 28 and a
substantially aligned round hole 29 generally contiguous to

30 the hexagonal hole 28. As best seen in FIGURE 3, the
circular perimeter of the round hole 29 is inscribed within
the hexagonal hole 28 when viewed along the central axis of
the guide hole 13. The inscribed circle has substantially
the same width as does the guide pin 4 of the mating

7
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connector 2, thereby permtting the guide pin 4 to be inserted into the
hol I ow cyl.indrical part 14 and be guided along the center axis of the

hol l ow cylindrical part 14 thereby. As seen from FIGURE 1, the gui de-bushed
el ectrical connector 1 can be mated with the gui de-pinned el ectrical
connector 2 by inserting the guide pins 4 into the guide holes 13 of the

~gui de bushes 3 until the tips of the guide pins 4 are generallyg ac %%?g@
the bottons of the round hole sections 29. At that point, the r 247 n

contact |le C ﬁ€§g¥ﬁ' . it h,t i de pins
4, ther ebygz_:st a %ts f|];?g' g‘lr%e}tcérlf C coln%%:ﬁg‘ﬁq%guv\%gén &hé 4gu'?‘ge}g%u_shes_ 3

and the gui dagsTked inte £hedpllow rylkindrirdh pavkerihpnddappiidedi on
surface 7 ofaidify iy esdritidr NBUS F T HS m%wtéyﬁ%dmgé%tﬁ%t he

shield | 0Oa cqQvering the application surface 10 of ( using 8
of the conp@iﬁﬁﬁ%ég'electrical connector 2. Thus, the ground circuit

[ ECl udges ?otﬂ shi el dg Bl mt tlﬁlfbtﬁ&'-'miﬂE as, :g}ﬁ? @ﬂit%f%ﬁﬁédléié]fmns 4ijca°>f-
T t und cont a nenbers |, cqQnt actj he qgui :
ot ovi des . FERFEA GRrb e, AR aa 1 s (L (A G TP Sth e LSRR £ cui ¢
bet ween shi elametstand® ma.iriaézs:imga\ﬂmkeguill@e fephhm' I oepli.zg{cﬁumb nguidé ect . |
Th i d [ ' ‘ enpv. fr in € xagonal an
Found ot | binse & O iHe Bliad Ml 2 Rt of W odhs it SHEHRERe {0
si gni fi cant nié:a)mna)menmikmgadjamﬁmg:m otk ometof Hthe astundriole o

I : Y4 ; fs r u
cont 3¢t | eggebtiddie d£09s ﬁ@ﬁﬂ]&d@%%ﬁvfdn%&gﬁébﬂ% déﬁ@écﬁle%bﬁée’ df'rF}a Ui ng

mai ntain contact wth the guide pi'n | ase orce. _
pERct, on

of the gui d@5HhitheifPrfacte TaIemYE MAkR IRPtAGMIW tdhrithe ey

t he thereby establishing electrical connection between the guide

bushes 3 and the guide pins 4. As a result, the shield 7a
covering the application surface 7 of the dielectric housing

15 5 is conductively connected to the shield 10a covering the
application surface 10 of the dielectric housing 8 of the
complementary electrical connector 2. Thus, the ground
circuit includes both shields 7a and 10a as well as the
printed circuit board 35. The use of the ground contact

20 members 16 contacting the guide pins 4 provides a more
reliable contact than just establishing the ground circuit
between shields 7a and 10a. This provides the enhanced
grounding effect.
_ The guide pins 4 are insertable and removable

25 freely in the hexagonal and round hollow space of the guide

: hole 13 and are not therefore subject to significant
deformation. When the invading pins 4 meet the resilient
contact legs 17, the legs resiliently flex against the
insertion force but maintain contact with the guide pin 4

30 under a biased force. Repeated mating of the guide pin and
guide bush will have no significant adverse effect on the
ground circuit due to the resilience of the contact legs 17,
thereby assuring a stable ground interconnection each time
the connectors are mated.

This Sheet Has Been R,

LT

)



ground circuit due to the resilience of the contact |egs 17, thereby
assuring a stable ground interconnection each tine the connectors are
mat ed. 9 Two or nore contact nenbers 16 may be used, and i ndivi dual
contact nenbers 16 nmay have nore than two contact |egs 17 thereon. The
contact legs 17 may preferably be arranged symetrically with resp

~fhe center axis of the guide hole 13. OF course, the slots 15 gg g %
the cylindrical wall 14 of the guide bush 3 to provide the proper spac
forthe contact |egs Ify@rowingbld Gty & ,fgmggg_e% e}b ‘}% Prglf1 rably,

respect to the’

the slots 15 are al so arranged synnetrlca cen er
the gui de hofdiMgidugl ¢RRGARM METRAES sllrﬁmeazedn%‘re tﬂ*@’-‘? rrlkan skwe i opnbact he

gui de bush 3 dtad ps7 rigskieson he Mdltdorfadhe &d£cty i ;?@é\f@fé v1beAs seen -
i n FI GURE 144%cona/ent|onal ggl de b h 30 %IS an lﬁé* out er per| rret er of

hexagonal s 1% reeRf *r %18 cofiousi ng
32 typcall y:}mmgmi;da ahcyureerm oroﬁamc;uréh@ otrhe'heilc&rmlw%:%@ tﬁi@eﬁi&ﬁﬁﬁl‘:ﬁ
peri meter of ) t he o rota e hea

onto the hodf ilnqglwq%{rl ?{jo ap'%ﬁ/ é)%st? k?‘rzs%r'r"?)l F there nust
be a gap G lmstopsan spacing @0 tdval ddnearil Iégs rﬂe7 Iarmaudtte‘men cmeuht@ﬁncbﬁct

arr angement [ r4i 0 pr eld s

vvherelgn gap %?el ?s[ﬁ |H(}|gleéri'?l§ I ;brl(géelf% e [ nsersjitgl oatnpof% I east a

portion of REaRIaE rﬁmmezﬁmalclm dﬂrﬁitrﬁ%pﬁj!ttdm theeregntewrcn the

Accond ngly guile IHgies als si des of the el ectrical connector nust be

i ncreased |n order to %pcqpnt for the additional w dth of the i

ci rcunscri bi ng exagonal hole shape 28 of the inlet section
of the guide bush 3 helps reduce the width of the electrical

connector 1. As seen in FIGURE 14, a conventional guide

bush 30 has an inlet outer perimeter of hexagonal shape 31.
15 Affixing such a guide bush 30 to the dielectric housing 32
typically employs a wrench or box-like driver applied to the
outer perimeter of the hexagonal head 31 of the bush 30 to
rotate the head 31 onto the housing 32. 1In order to apply
the circumscribing tool there must be a gap G between the
20 bush 30 and the end of the linear terminal contact
arrangement 33 or mating portion (often a protruding shield
shroud), wherein gap G is sufficiently large to allow the
insertion of at least a portion of the wrench'or other
circumscribing tool therebetween. Accordingly, the lateral

25 sides of the electrical connector must be increased in order
to account for the additional width of the circumscribing
tool

For the described embodiment, the guide bush
structure avoids such a problem by allowing insertion of a
30 hexagonal rod-like tool or shaft into the guide hole 13 for
rotationally engaging the guide bush 3 with the ground peg
22. Thus, the additional space required for the
circumferential tool in the conventional connector is not
required. As seen in FIGURE 15, the guide bush 3 may be

9 e
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tool. ‘For the described enbodi nent, the guide bush structure avoids such a
problem by allow ng insertion of a hexagonal rod-like tool or shaft into
the guide hole 13 for rotationally engaging the guide bush 3 with the
ground peg 22. Thus, the additional space required for the circunferenti al
tool in the conventional connector is not required. As seen in Fl RE 15,
~the guide bush 3 may be 10 | ocated very closely to the end 05
portion, thus pernitting a reduction in the |ateral size of the elec%

coRnect or. %é&ﬁﬁ%ﬁ%i&&ﬂ i e %ﬁ&%%ﬁ%ﬂ&#@éﬁ P&QU'

rectangul ar, pentagona ot her possi apes exag on shape

is pref erablR?IH‘Gé'—ttJd‘g 3 %qtamrr iy he alf\at'r%ﬁbﬁet%lthqh%lﬂmmabn

as appreci aichriddivs he doOresohd, dﬁﬁérirmé@rt@ftﬁ@egufdé ONS1LE | PRk S,
provi des si nlflca t advanta es over convent gP connectors, particularly

with regard vxe%ﬁ'??@’n%-‘i‘%%%ﬂ%b%}%rs
The i mvent i @hapesot 'Irhemneacbgonauh@rmpé el's gsrefdcsbIenduslessribved herein,

or to any partl r odi nent. cific e nples of alternative
enbodi ment s ¢ &%ﬁ@%ﬁg qm%?ﬁ%% & L¥per of the i nvention, w thout
limtation, i ncI ude ermtajlmmme,r e apparecmmlé efwesm otheof eregod ag t

I t h o] S .
a?tg:rngt ?Cel y fro?ctlhe %c@%% od| ﬂtge:@:e% %@lﬁt rf%r?%ffgggg
patterns, wishEntages mmvemmn@pmmgeq@m, rmrtpmsban:l,yvm:em. n

the shi el d Sl S 'udidithd tehd IfRAind AL GO Adn A RSNREIER; 1S

substantially rectan ular
éénnecto The invention is not limited to the preferred

embodiment described herein, or to any particular

|ng

embodiment. Specific examples of alternative embodiments
considered to be within the scope of the invention, without

15 limitation, include embodiments wherein there are fewer or
more contact legs to enhance the ground contact, wherein
such contact legs are spaced alternatively from the
described embodiments, even in asymmetrical patternms,
wherein the hexagonal inlet opening 28 is not present,

20 wherein the shield shroud surrounding the linear terminal
contact arrangement is substantially rectangular,
trapezoidal, or of any other shape, and wherein the outer
perimeter of the guide bush is round, hexagonal, or any
other shape. Other modifications to the described

25 embodiments may also be made within the scope of the
invention. The invention is defined by the following
claims. '
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trapezoi dal, or "of any other shape, and wheréin the outer perinmeter of the
gui de bush is round, hexagonal, or any other shape. Other nodifications to
t he descri bed enbodi nents may al so be made within the scope of the

i nvention. The invention is defined by the follow ng claimns. CLAI MS: 1.
_ A conductive guide bush (3) for nounting upon a front face (7) of mf
~electrical connector (1) into an appropriately configured aper@@nggfgb I n
said front face, said connection also including a conductive shield (7a)
motat ed ont QLAZME:front face, said gU|de bush bei ng adapt ed to receive

therein a guide in (4) mat i_.n t oni onponen sai d gui de
bush conpri si ng: an |%Tegr§Pc§63§ ﬁg@? Sﬁegé?ngflwﬁ %& aMBOR fqj
portion (12frosti facei {7porfi en béeagradamtednhectbetd&mabhtola&ertlon into

sai d apert“éﬁg?EPéihgeignggﬁ gurga'gpggegr8035n2P|EagéEgC?Fgﬁ%e %%onent

therein for rom sai
and at Ieasﬁaéﬁecp§§ﬁFFéﬁP ééﬁPaéanEdbag élspnguctnudlBgleﬁdo(gaod bor e

for cgntact h8nealdofitbd8apln a t e p|n
is received in saldo ui abSSEQBgﬁ Egcgﬁ bag ﬁ ﬁeagggﬁggﬁéggthﬁgkg%

wher ei n sai BPgHPHELKESk F§eéﬂaﬁt§81§8 Bénfﬂﬁédfrgmsélma§ﬂégtﬁlc§trOOHNector
by driving seigohent feyti ealdngalaet Bﬁ@ﬁdcaagﬁsaﬁ (23) of the connector.
3. A gui de bush_in ggc rgag § mh nh ghereln said tail portion (12)
is externally thf8at@a“dhd-s8PEY ?Héngugh padapapriant 416 prded £8idaid
el ectrical ponbkonoflBy, said tall portion being adapted for retainable
10 insertion into said aperture of said connector, said head
portion having a bore (13) therein for receiving said guide
pin from said mating electronic component; and
at least one resilient contact member (16) protruding
into said bore for contacting said guide pin of said mating
15 component when said guide pin is received in said guide
bush.

2. A guide bush in accordance with claim 1 wherein
said guide bush is adapted to be fixed to said electrical
connector by driving said tail portion into a tapped

20 aperture (23) of the connector.

| 3. A guide bush in accordance with claim 2 wherein
said tail portion (12) is externally threaded and said guide
bush is adapted to be fixed to said electrical connector by
rotatingly driving said tail portion into said tapped

25 aperture.

—_—
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rotatirngly drivi'ng said tail portion into said tapped aperture. 12 4. A
gui de bush in accordance with claim 1 wherein said contact nenber includes
at |east one resilient contact leg (17) for biasing against said guide pin
when said guide pinis received in said guide bush. 5. A guide bush in
accordance with claim1l wherein said contact nenber includes at | eaglertwo
~tontact |legs for contacting said gui de pin when said guide pingzsgaceiaved
in said guide bush. 6. A guide bush in accordance with claim5 wherein said

at\least two conuactAIggidarbuahraﬁgadcaraaﬁbéiwathycwhhm nespRéleino the
center of said.bore in agcgrda ce with cLaim 1 wherein
t

sai d head p%?%ﬁoﬁ°PEthlWS%§85318°§B§8938 rSRSE22 o P AN AP 2 Fer
di anet er antleg Kllhkfsecbna51@§5hgaﬁnselaahdeguld&abhﬂrwﬁemneh&ﬁ ioniicgyr al | y

connec;ed tﬁaﬁgég Qgggl ignﬁggd gag EFER like transition, said

step-like t I on an ront ace Of ~sai d connect or belng adapted to
sandwi ch a panel (27) therebetmeen 8. A guide bush in accordance with

clai ng7 wherein gai dAb ﬁ@d@%hshn;huQeaoéaaﬂateemeﬁr Euaem( %8)whb f' rst

shape and an inner |on@£ a _secon Hg
accor dance §Rtf €PR ﬁFB WREPerningludgs: 8F pBREEOKWPNEP é§ta1$§ﬁy§@ﬁal

shape and sgbflithBfehgPeatidoguiide pifil whehakashaglide pin is received in
said guide bush.

6. A guide bush in accordance with claim 5 wherein
10 said at least two contact legs are arranged symmetrically
with respect to the center of said bore.

7. A guide bush in accordance with claim 1 wherein
" said head portion (14) includes a head section (24) of
relatively larger diameter and a trunk section (25) of
15 relatively smaller diameter integrally connected to said
. head section to form a step-like transition, said step-like
transition and said. front face of said connector being
adapted to sandwich a panel (27) therebetween.

8. A guide bush in accordance with claim 7 wherein
20 said bore (13) includes an outer portion (28) of a first
shape and an inner portion (29) of a second shape.

“"9. A guide bush in accordance with claim 8 wherein
said outer portion includes a polygonal shape and said inner

portion has a circular shape. —————
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13 10 A guide bush in accordance with claim9 wherein said pol ygonal outer
portion is hexagonal in shape. 11. An electrical connector (1) conprising:
a front face (7), with a conductive shield (7a) nounted thereon, and a
conductive guide bush (3) nmounted in an aperture on said front face of said
connector, said guide bush being adapted to receive therein a gUIdﬁagéﬂt(4)
~from a natlng el ectroni c component (12), said guide bush includjng, g4 S

i ntegral body having a head portion (14) and a tail portion (12? saird ?all

por+i on bei ng lnSmIech'@iﬂdé%@sl@pﬁ&té'é@oréé&h@ehﬁﬁé’hpéiéitﬁ%h@ﬁéfglﬁ bor e
(13) therein fqi ggg% %ﬁ sai d q?lde(gan fromsaid mating el ectronic
conponent , {PPBEENHH CHEST [ PRAE 1ot 8 Re¥RFPR2L (318) ShaBEr udi ng i nt o
said bore for contacting said guide pin of said natlng conmponent when said
guide pinis rec ved bus el ectrical connector in
accordance with clai m% %ﬁ%‘%ﬁ dg %O%?%I%o’f)uAﬁ) | SOTRRERLRD: sai d

el ectrical connector by Tront ntpeai 67X alwlmralmndmmvet@mﬂ@ﬁdapwa; ure

éggér angeg\r/vl clai mg’gevﬁer‘-ﬁeﬂf}%3 agaé%?cﬁ@# por on ( \%ﬁ ggx‘f‘é‘?ﬁﬁ?‘ﬁtor a

t hr eaded an@nsaﬂRF@%HIéfé Hustrid front face 0% sdkdticonzéctonnesaid gn;ude
rotatingly dfig nee &) hddpled %d I RLINE SRliARPGARETSINC(e) £ddnld

An electrlcal conne tor in accordance mnth aim1 sal d con
menber i ncl GRdst 1ﬁﬁﬁrQﬂkFr?SWP?Qﬁﬂtciﬁﬁbct leg (17) for biasing agalnst

sai d gui de said guide bush including an integral body having

10 a head portion (14) and a tail portion (12), said tail
portion being inserted into said aperture, said head portion
having a bore (13) therein for receiving'said guide pin from
said mating electronic component, and at least one resilient
contact member (16) protruding into said bore for contacting

15 said guide pin of said mating component when said guide pin
is received in said guide bush.

12. An electrical connector in accordance with claim
11 wherein said guide bush is fixed to said electrical
connector by driving said tail portion into a tapped
20 aperture (23) of a ground peg (22) of the connector.

_ 13. An electrical connector in accordance with claim
12 wherein said tail portion (12) is externally threaded and
said guide bush is fixed to said electrical connector by
rotéfingly driving said tail portion into said tapped

' Iy
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pi n when sai d gui de ‘pi nis received in said guide bush. '15. An electrical
connector irn accordance with claim 1l wherein said contact nenber includes

at |east two contact |egs for contacting said guide pin when said guide pin

Is received in said guide bush. 16. An electrical connector in accordance
W|th claim15 wherein said at |east two contact |egs are arranged
symretrlcally with respect to the center of said bore. 17. An elgg Aéf G
connector in accordance with claim 11l wherein said head portion (1

i nsbudes a head seof omd ZMediricBtddttlactcy G dBRifHca R tth (d1n

section (25) 130 rel ativel mal | er di aneter |nteg aII connected to said

head secti on 1o WSHHLDE SES |GRFaGE Remhes ing - 1}9&S% 1BR’i ti on and

said front faesidfiessd dcormawctlag bimg ﬁﬁiﬁml%itn%s&fgﬂmg?h@ailm@hdgﬂ

t her ebet ween C rlca cannect or i n_acgcardance. w cl.a

wher ei n sai dpbore}%?%%aeirésl € BH RS SESh SR Fids ﬁuéphape and

an inner portion (29) of a second shape. 19 An electrlcal connecfor |m

accordance with cl SA : 0 ona

shape gnd sai d mr%eegr p(l)?% :’243.” as a c?:roc ar S ape %{%Nﬁ#’ e 6 ec’tt&f %]fqa

connect or i n ldcodeg®ice saich qantiantl wepheriindaidepalty deadt dwercgmradon

I's hexagonal 1legsS/F¥3€ contacting said guide pin when said guide pin is
received in said guide bush.

16. An electrical connector in accordance with claim
10 15 wherein said at least two contact legs are arranged
symmetrically with respect to the center of said bore.

17. An electrical connector in accordance with claim
11 wherein said head portion (14) includes a head section
(24) of relatively larger diameter and a trunk section (25)
15 of relatively smaller diameter integrally connected to said
head section to form a step-like transition, said step-like
transition and said front face of said connector being
adapted to sandwich a panel (27) therebetween.

18. An electrical connector in accordance with claim
20 11 wherein said bore (13) includes an outer portion (28) of
a first shape and an inner portion (29) of a second shape.

""19. An electrical connector in accordance with claim
18 wherein said outer portion includes a polygonal shape and
said inner portion has a circular shape.

25 20. An electrical connector in accordance with claim
19 wherein said polygonal outer portion is hexagonal in

O AR
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