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OF THE | NVENTI ON The present invention relates to
an gngl ed coaxi al connector nodule for 5 nounting to a circuit
boafd. More particularly, the invention relates to such an angEM#0S8Z673US
connector nodul e which denonstrates relatively high electrical efficiency
and which can be manuf actured at relatively |ow cost.

BACKGROUND OF THE | NVENTI ON Coaxi al connect or

nodul es are known in the prior ar |l e by U. S

Patent No. 5, 169, 343. As'geen I n ?Ezﬁﬁ6§?gaﬁykg§ggﬁéﬁpconnector nDques are

enpl oyed to electrically connect high frequency signals to a circuit on a

circuit board. HoweverAnggqd GpaxiliCanpestordyloddenect or nodul es

I ncl udes contact elenents with nultiple I nt ernal connections

within a housing. Such internal connections resulted in decreased

el ectrical efficiency, increased parasitic effects, and increased

construction costs. These prior ¥perp oF THEYNVENT@ORC | ncluded rel atively

conpl ex housing constructions in order to separately channel

mul tiple high frequenc nal s and shiel ds th%r Qy r?sultinp ig | ncreased
ed coaxia modul

construction and e ng‘??ﬁqté?‘feﬁgg“ telatpsto an ang connecto ¢ lor

Specifically, in the aforenentioned U S. Patent No. 5,169,343, within the
housi ng, t he mmmting tcaeireuttboafd. ddote pagiculatly, b énwention relatesde sudhan apgied segxial
each inserted froma

connector module which demonstrates relatively high electrical efficiency and which can be

7
manufactured at relatively low cost.

BACKGROUND OF THE INVENTION
Coaxial connector modules are known in the prior art, as shown for example
10 by U.S. Patent No. 5,169,343. As seen in such patent, coaxial connector modules are
employed to electrically connect high frequency signals to a circuit on a circuit board.
However, prior art coaxial connector modules includes contact elements with multiple
intemal connections within a housing. Such internal connections resulted'in decreased
electrical efficiency, increased parasitic effects, and increased construction costs. These prior
15 devices also included relatively complex housing constructions in order to separately channel
multiple high frequency signals and shields, thereby resulting in increased construction and
materials costs.
Specifically, in the aforementioned U.S. Patent No. 5,169,343, within the

housing, the center contact of each contact element includes two pieces, each inserted from a
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-2 - respective housing face into a channel, where the two

pi eces ar e RIGHHR} VB R@I443d t oget her -2- i nsi de the housi MATENT
where the channel is then filled with an insulating material. As can be
appsreciated, such an insertion and assenbly process can be cunbersone and
prohe to emespective housing face iitd a@tainel, Wherettiatwd piecds atdwdldepéddr vastteteregethdre
two pieces can be suspect, resulting in 5 el ectrical inefficiencies

that can i : M\gﬁgg leShid MBinn | ki : k; i
characteri gxtqéll%%ﬁf lt%lgt gﬂctl %ﬁl{egﬁ ere %%t)ﬁg"r‘]ﬁgﬁf?}tgéﬂﬂ'{e’ﬁ{é‘?h@?g‘%g#‘s %sscasnebeen
in the sane gat.ent, . . thg hougiygpq_ I ncl udes a bl ock of netal

sur r oundi ngPPIFEIRIesSHCh AR Gisedtiog and pssamy gces,¢am g cumbersome and prone (p.eresy 5
bl ock of netal necessarily includes considerable tine and expense in

m | 1ing andVoreover, the quality lof thegointbdtwean thé twa pigesis cambe suspent)| resuling imi n. 10
Accordingly, a need still exists for an angl ed coaxi al connector nodul e

withs electricaPitefiicieneles FROE s hblade GhovRdd feaMbrel HpBEiTRE, a6@BPRELERRS t hat
woul d decrease electrica : efficiency. Also, a need exists for

|
manner 1 oRTRERRIT S el et SAEN Rienblufhef As seep in visvme ey *°

state el ectrical efficiency is naintained. 15 .
SUMMARY OF the-fousipgangiideg a block of metal surrounding the insulatrpppand scting as 3 phieldt 158
satisfies the aforenenti oned needs by providing an angl ed

coaxi al consseof oblonb dfinetai necetzatilygneindestconsidaratde Gineand expense ioh millivgs and
connect or nodul e has a housing with a contact side for mating

Wi th a corresnaditen BRNBARIa challdisdherein. connecting side for
mounting the connector nodule to the circuit board. The housing is 20

n f an el rically in I rial. . .
o S{(g ucted of an e %ctcorl u?gly,% nleeg gtglfl&lé}g for;aaglgn!glg coaxial connector module with

contact elements that do not have internal connections that would decrease electrical
efficiency. Also, a need exists for such a connector module which is constructed in a cost-
effective manner from relatively inexpensive materials such that a relatively high state

electrical efficiency is maintained.

15 SUMMARY OF THE INVENTION
The present invention satisfies the aforementioned needs by providing an
angled coaxial connector module for being mounted to a circuit board. The connector
r.nodule has a housing with a contact side for mating with a corresponding connector .and a
connecting side for mounting the connector module to the circuit board. The housing is
20 constructed of an electrically insulating material.
At least one electrical contact element extends through the housing between

the contact side and the connecting side. The contact element has an electrically conductive
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At | east one electrical contact el enent extends through the housing between
t he cont actREAHR2 HABERE-ZYAnect i ng sides3The contact el enent has PATENT
el ectrically conductive

\ . . -3 -
| nner cent énnec oattercdontaat) ar klectricalbaddnductivedutek shieldingttase sulvioahdihg thetitifee
surroundi ng the inner center contact at |least within the housing,

and an i nskabi Qe : | oy i t at
oast i {nerrHOARE E1Eks SN Rt At B8 ating memer s ARl G e
cont act and the oute hi el di t ube. The .inper. center contact
and the ouCERRFARACHRHEA Hisbindhe fovsingendsiectncally isofagipg te et FricsoRtac
portion within the housing such that the contact side of the housing is at
an angl e wianétheeytesshielding wbe.c Shmisoen aegtes cahtact ind the ohtenstiielding tube each have

BRI EF DESCRI PTI ON OF THE DRAW NGS _ o The foregoi ng
sunMmey' y, as coRkdpodingbent polrticitkin Gl iukRg s8@SEattRS EdtitacPbide of the housing is at
preferred enbodinents of the present invention, will be better understood

our pose. of “ang it resms Y bftindildd o RRBRESC T IYIIR LT e

drawi ngs enbodi nents which are presently preferred. It should be
under st ood, however, that the invention is not limted to the precise

arrangenments and instrunmentalities shown. In the draw ngs:
Fig. | is a perspective viBREFDESCRIRIION O SHBDRASMMGS or nodul e
constructed 15 I n accordance with a preferred enbodi nent of the

present invention;  The foregoing summary, as well as the following detailed description of

preferred embodiments of the present ip{/ention, will be better understood when read in

10 conjunction with the appended drawings. For the purpose of illustrating the invention, there
are shown in the @wings embodiments which are presently preferred. It should be -
understood, however, that the invention is not limited to the precise arrangements and
instrumentalities shown. In the drawings:

Fig. lisa perspective. view of an angled coaxial connector module constructed

15 in accordance with a preferred embodiment of the present invention;

Fig. 2A is a side view of the connector module of Fig. 1, and shows such
module in relation to a receptacle connected to a circuit board, and also to a mating connector
module mated to another circuit board; |

* Fig. 2B is a side view of an alternate embodiment of the connector module
20 shown in Fig. 2A; and
Fig. 3A and 3B are, respectively, cross-sectional views of the connector

modules shown in Figs. 2A and 2B, taken along the line 3-3 of Fig. 1.
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Fig. 2Ais a _sjide view of the connector nodule of Fig. 1, and shows such

modul e in rRFASZAVYBERG-2M2st acl e connectled to a circuit board, aR&TEND

to a mati ng connector nodul e mated to another circuit board,
Fig. 2B is a side view of an alternate enbodi mrent of the connector nodul e
20 ° shown i n FiRETAR.ERMESCRIPTION OF PREFERRED EMBOINMENBA and 3B

are, respectively, cross-sectional views of the connector

ol o5 Shoun 11 7 el Byl B85 VPSS B
Certain t 1,N0l b i.n.th | | ow ,d J pti fQqr, ,
b7 S Bl e A T8 5 R o o

‘left', 'right', '"upper', and 'l ower’ desi gnate directions in the
drawi ngs t odeasiginale dirgeteqns g thejdsawingseto vdigh feference is mmadeacidlarly,She words
"inwardly' and 'outwardly' are directions toward and away from

respesti vel Ynwirlhy’ gedrotwardly’ are directionséGwir an@hwiRomelesfcR ity thOpeshetrid NE
term nol ogy includes the words above specifically nment i oned,
derivatives r.eaf., o] il ' .

Ret er i ng. r5oR e e ge R e lefihlnBloy RANdes e words sboye spepifiply

i ndi cate ) | i ke el ements throughout, there is showmn in Fig. 1 an
angl ed coaxmgntiongdfcavativesthenea, and Wosds afpimilar impgicor dance with a preferred
enbodi nent of the present invention. As seen in Fig. 1, the

connect or nodul e has RefaowngitothekiRawings mt detatlaslierein dike hemeraiscad usednd aclicate
elenment 14 (two are shown). The housing 12 has a contact side 16

for mating gWaRsms thm%lﬂb@t, #f3refs khovh in Fig. 1 an angfedl @RI &torGRERME I ®In 18
and a connecting side 20 for nmounting connector nodule 10 to a

Pri TG0 C1 SR th ZFret i ol 3 0 3r8 i Bhriod” KL e g e

connector module has a housing 12 and at least one electrical contact element 14 (two are
shown). The housing 12 has a contact side 16 for mating connector module 10 with a
corresponding connector 18 and a connecting side 20 for mounting connector module 10 to a
printed circuit board 22 (shown in Figs. 2A and 2B). Preferably, the housing 12 is
15 constructed of an electrically insulating material such as a plastic or elastomeric material. It
is noted that other electrical insulating materials may be employed without departing from the
spirit and scope of the present invention.
As seen in the drawings, the connector module 10 has two electrical contact elements
14. It is noted that any other number of electrical contact elements 14 may be empléyed in
20 the connector module 10 without departing from the spirit and scope of the present invention.
Of course, physical constraints incumbent in the dimensions of any given housing 12 and
contact element 14 will as a practical matter limit the number of such contact elements 14

that will fit into such housing 12. Preferably, if the connector module 10 has a plurality of

r:_...,.... P .g_s,;‘-‘::;: 7

R SN
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15 tr lectrically ipsulating material such as
pl astic or ﬁgfghgih&ﬁa&ﬁl al. It -3- IS noted that other PATENT
el ectrical insulating materials may be enpl oyed w thout departing fromthe

spirit and scope of the present invention. As seen in the
drawi ngs, tefeetroahenmtaco elemenits 1d, sw0h kkementsd 4ereartangedin rows aad tolemesremthe
14. It is noted that any other nunber of electrical contact elenents 14 may

be el oyectohfiot & 18 of thE BoWRfHRN &k SHarieth od Partiblifi) decl BOBY! | R barpiEbI

spirit and scope of the present i nventi on. course, physica
constraints_i n the. di 1 gns_of n hou 12 and
contact el SREHH® g(?le%“fnl hasa pair of g@ ggllcomtteiﬂqr‘?ﬁfar{z}%ei‘%%&c opymn.andiwo
contact elenents 14 that will fit into such housing 12.

Pr ef er abl y fovs. Hewevranmesitapy anprasmentof deaiactelementsl 4 mgy be employed without

5- el ectrical contact elenments 14, such elenents 14 are

arranyed i Rlepmting &och o spifin andstopdi6f the present inventidhORorekarapleiahd Sordct t he
housi ng. For exanple, and as part|cularly seen in Fig. 1, the connector

nodul e 10 tJ‘?@m@yB@hﬁa&fed%&mége} wsontact elements 14 arranged in
one col um and two ; vvever nost any arrangenent of
contact elenents 14 be e ed wit 5 parting fromt
spirit and scope of t eergggﬁ % ?’Hﬁ:.%rlf@?h@%}ﬂé‘,“e{“@ vgb@exten
el enents 14 nay be arranged in staggered rows.

Ref erri ng rheeuglothéihgusing A2 hetwe8iBthecantactesidet ldcaind ¢heecomnecting side 26h Gvefertably,
ext end t hrough the housing 12 between the contact side 16 and

the connectandgs sha¥e, Y coliiadf SlEmbity 14 extend through i tbusihg 1D @vthe cbli'&écﬁﬁ%hﬁ&t
eI emants 14 extend through the housi ng 12 to the connectl ng sid

al't o ot Rapie ey R PR AP ot B Gl BBl B, RROAR B,

departl ng fomthe spirit and scope of the resent invention.
Each cont adhieglabarsangemants mayde eampdeted iwidiont depantiang diomm, e ispifib andcscapeef the

present invention. Each contact element 14 has an electrically conductive inner center
contact 24 and an electrically conductive outer shielding tube 26 surrounding the inner center
contact 24 at least within the housing 12. Preferably, each of the inner center contact 24 and
15 the outer shielding tube 26 is formed as a substantially unitary body (i.c., as one piece). For
example, each element 24, 26 may be molded, or may be appropriately rolled from a sheet of
material. As was noted above, by avoiding multiple interconnected pieces, resulting
electrical inefficiencies are avoided. Such electrical inefficiencies include unwanted resistive,
capacitive, anﬂ/or inductive characteristics that might interfere with high frequency s.ignals.
20 Preferably, each of the inner center contact 24 and the outer shielding tube 26 is constructed
of trial or another similar electrically conductive material. However, other electrically
conductive materials may be employed without departing from the spirit and scope of the

present invention.
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contact 24 and _an_electrically conductive outer shielding tube 26

sur.r oundi ndR¥H822 HABEREN2442 chbntact 24 at |east withi PARBNT
housi ng 12. Preferably, each of the inner center contact 24 and 1 5

the outer shielding tube 26 is fornmed as a substantially unitary body
(i.®e., as one piece) Préferably, each contact edetaenpli ¢ alse achudeb amztilafidg mémbends be
nol ded, or may be appropriately rolled froma sheet of mat eri al .

As was not eghr3ReMends tie AHEH hRPcditct '5@ ageéﬁg bhEORORSLs P £ fat eleefidalty N9
electrical 1nefficiencies are avol ded. Such electrical T nefficiencies

i ncl ude unwant.ed,resistive, capaci ti.ve, ,and/.or.in tive . .
Char aeter | S ok SeR enteE contest Heand thy SRERRIAHE b OR SFeterabiv ke Sulgping
Preferably, each of the inner center contact 24 and the outer shielding

tube 26 i s mewwear28ds eanstructed of PTFE Gf., (IEFAON)or anatheresimidanplistic optlegometal | y
conductive material. However, other electrically conducti ve

materjal s migterid, ABLEY Steinb ity HABRIIS Ay bE eRBlyBEinSddnhédtioaREthstaOPE Of -
t he pr esent 1| nventi on.

- 6- : . . { er, t .al so

I ncl udes aﬁnslu%\%ﬂllgé?%%err%é%gro utz%ég&ffmg ﬁ%m the s?‘?i%?“ ds:%r% %ﬁﬁggkfegéﬂil%‘a\egtrl ent er
contact 24 at least within the housing 12 and that electrically .

i sol ates the inner c\g}ﬁ@ﬁt %Wd%f13243‘gﬁﬂd $Rogllow thegontactside 16 obtbe hgusing
Preferably, the insulating menber 28 is constructed of PTFE
(i.e., TEFUQY) beat amaghewith kaspécato the astrecting sidd b8 thereof,iwhile abthe same time

mat erial, although other insulating nmaterials may be enpl oyed in connection

With the  ayoiding constrittink RbdH\SF tREHRET ceffdr Wbrtil@ 2k aﬁ@ﬂ@roh{eegmaa%& Gof it
and scope of the present i nvention. est shown

in Figs. 3A and 3B, t.p. all contact side 16 of the housin .
12t Wpe acnfife et Ciedretrabisdia B Hibe Bofonr fepuied 4 S5 TeRtier sicieing | o
at the sane tine _avoi ding constructing each of the inner center
contact 24 tebrR6 havesarresponding bentipgrtiams 30 »gthit the housing 12. Rrefergbly apdess, it
is preferable that each of the inner center contact 24 and the outer -
shi el di ng shown, the contact side 16 of the housing 14 is at a substantially right angle with respect to
the connecting side 20 of the housing side 14. Accordingly, and as seen in Figs. 2A and 2B,
the right angle connector module 10 may be mounted on the circuit board 22 and coupled
15 with the corresponding right angle connector 18, with the net result being that the circuit
board 22 and circuit board 23 occupy substantially paraliel planes. However, it may be
desirable that the circuit boards 22 and 23 not occupy parallel planes. Mdre generally, the
contact side 16 of the housing 14 may be at practically any angle with respect to the
connecting side 20 of the housing side 14 without departing from the spirit and scope of the
20 present invention.
Preferably, each contact element 14 is constructed to be a substantially linear

(i.e., straight), then is bent in an appropriate area by an appropriate mechanical device or

assembly, and then is incorporated within or molded within the connector module 10. Such
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tube 26 have_correspondi ng bent portions 30 wthin the housing 12.
Preferably, BHAR3 US/BERG-244%hown, the corft-act side 16 of the housPAFENE
is at a substantially right angle with respect to t he connecting
side 20 of the housing side 14. Accordingly, and as seen in Figs. 2A and
2B, " appropriate pendingnigivize opassemblyris kmaberd, and therefiyre need i bt datthen dédegbed
circuit board 22 and coupled 15 with the corresponding right angle
connector 18peith the net result being that the circuit board 22
and circuit board 23 occupy substantially parallel planes. However, it may

be desirabl et hat, .t he .circui.t _bo S d. 23 not ocgu

parall el planes. Mre O& éz;b(i}','ag)fiafﬁeganlgs%ﬁan%%%ffg%ps s TBmg?r%he
housing 14 may be at practically any angle with respect to the

connecti ng staeprixgs asenasof disosterigsuating beadsd2 ideast withiarthe hepsingol?, wherespch i t
and scope of the 20 present invention.

Prefergbly, eadlB2derabilyefleitet Adshdven, Edtiehdd 33 L6 néRsdafilyepdsitidataithal thy
| i near (i.e., straight), then is bent in an appropriate area by

o PP | SRR il A g e o crf D5 Y PRAMEI Roca

-7- approprj ate bendi devi ce, 0 ssenmbly is known, and

t her ef ore neb# "n’@tgi ipj@?’ﬁh‘pr{ Aepl g'? grappared with the Iengﬁé%:/fethe contact element 14.
Preferably, and as seen in Figs. 3A and 3B, the insulating nenber 28
conpri ses a Eachiiesulatingtiesad 82 isappropuhtety puyitivaediadjd2nt meighbedsg insikatingibéade 32
housi ng 12, where each 5 bead 32 is relatively flexible. As shown,

the beads 32qahehdefRRRal soMtRPEWEQNAE intfef fénfer t&iRact 24 and the cuftd 5RiElding tube
shi el ding tube 26 and surrounding the inner center contact 24. Preferably,

oA B 75 o e R B95b. bk RofPufr VAR SRS,
aperopri at el gea%g §i2,t ésggc?agllyaigjﬂ?ecveigigﬁt;] gif 812 tl))gxrxtl przagrgticimniisol,J lsl?guildngre\tr)een% ggadsdzisintegration
that could potentially occur as a result of bending the electrical contact element 14 including
the beads 32.
As best seen in Figs. 3A and 3B, each contact element 14, including the inner
15 center contact 24, the insulating member 28, and the outer shielding tube 26, preferably
extends outside the housing 12 from the contact side 16 a predetermined distance which is
appropriate for interconnection to the corresponding connector 18 (as seen Fig. 2A). As seen,
at the extension from the contact side 16, each inner center contact 24 terminates in a female
member 34a surrounded by an insulating collar 33, and each outer sh_ielding tube 26.
20 terminates at a female member 34b coaxial with and exterior to the female member 34a and
the collar 33. Accordingly, a corresponding male-male termination 35 on the corresponding

connector 18 (Fig. 2A) can be received by each electrical contact element 14 of the connector

module 10. However, each electrical contact element 14 may terminate at the extension from
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such that electrical isolation between the inner center contact 24 and the
outer shi elRF14§22 USBERG-2442 26 is mai nBai ned, even at the bent BPAFENGhs
30. Inportantly, the flexibility of the insulating beads 32,
especially in the vicinity of the bent portion 30, should prevent bead

di st nt egr atth®¢ontact side 16 in fbyedppeapiiaté QineNwitBdut iega il frés the spiSttnd sedpe of

bendi ng the el ectrical contact elenent 14 including t he beads 32.
As best SeQﬂebfgséﬁ'tg'ﬁ/e . and 3B, each contact elenment 14, including the
i nner center contact 24, the insulating nenber 28, and the outer

shleldlng t ube 26, p f er abl xt ends, out5|de t he housing 12
fromthe contact sid ‘I‘G‘géP B%%F@Wﬁéﬁa jteHpRtion 44; agyihg gorresponding
appropriate for interconnection to the correspondi ng connector 18 (as seen
Fig. 2A). Aenmestor, 18, it may be necessdry that thexouten shieldirfg tobe 2hef eachmt@tict sledentl B4
each inner center contact 24 termnates in a fenmale menber 34a
surr oginded Have Afelatiely REgeHistCRbdsAbctidal ARHeBAD N aPHE Bk teior o8k édl'xl?&t e 20

termnates at a femal'e nenber 34b coaxial with and exterior to the female

ol o el o SRS P housine 1 B ERa tkian 3G 1Hovele! sulh SBGIRIRES Widhercr

2A) can be received by each electrical contact elenent 14 of the connector
nodul e 10. IHomayast bee'&'é?ﬁsélb’é’é@ mayan fachhe wetlargp insidsithe bouging 12¢ Anbyelitcasanit t he
extension from

-8 - is preferibie thaotiieaater shididirkGube2Ghgveanplatyely ahall saond crovd-sdatiorial
departing fromthe spirit and scope of the present I nventi on.
Ouing 10t Al RN (B nEREHE 192 téihi

connect or It matyrfg neléesisi% 2 e%@lt] out é‘?ﬁ h| eI ng tpeg&g]?ggf)sfmeach
contact el e f|r Cros cti onal
it antd er DGO tbﬁ@ﬂfé&?@ﬂétﬂ&ﬁﬂt%ﬁ@h St Grbice Bie¥oubing 1b, GhRE W3 Famae
the housing 12, as illustrated in Figs. 3B. However, such relatively |arge
di anet er If desired, the connector module 10 may also include a retention clip 36 to

retain the connector module 10 in a coupled relationship with the corresponding connector 18
(Fig. 2A). Preferably, and as best seen in Fig. 1, the retention clip 36 is positioned or formed
on the outer shielding tube 26 of one of the contact elements 14 outside the housing 12.

15 Retention clip 36 includes a springed tab or the like that securely retainingly engages a
receiving recess (not shown) in the corresponding connector 18 to lock the connector module
10 in a mated position therewith,

Preferably, the corresponding connector 18 includes a shroud extending out

from the main body thereof (not shown) to form a cavity within which the terminatiens 35

20 reside. The previously mentioned receiving recess is formed in such shroud. The shroud
may also have various other slots, apertures, etc. (not shown) for receiving corresponding
projections, keys, etc. associated with the connector module 10. One such key 37 can be seen

in the drawings as a shaped radial extension on one of the outer shielding tubes 26 adjacent
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D1 may not be necessary and may in fact be too |large inside the housing 12.
In such cadtF-45622 US/BERG-2442i s preferabl €9that the outer shiel di nPATENT26
have a relatively small second cross-sectional di aneter D2

i nside the housing 12, as also illustrated in Fig. 3B. The relative

di ameters [he conlddt side 16 oPhedbudifi€ 1 2UASEhould 1 Widegtdod PBers, Qhé)@anhemsms@land
out side the housing 12, can and will vary.

desired, t 0
retal n i he CoaseEk dé“ﬂ% Byt TSP ohAE i LS8 e @ﬁ“ﬁe&%
correspondlng connect or (Fig. 2A). Preferably, and as best
seen in Fi & %apﬁﬁgm%épghﬁFon clip 36 is positioned or forned on
the outer shielding tube 26 of one of the contact el enments 14 outside the
housi ng 12. 15 RefRatingta Bigs. GA md3IB now,| thellesusimgd@ris prgpéatatily forored bigegrd-i ke
that securely retainingly engages a recei ving recess (not shown)

in the cor p%&ﬁ@ﬂﬂg%gcm%%l%eﬂﬁﬂaﬂd lRnkn 183 g G HARSTNE ML AY Lérage T ;g?satB:P over

10 in a mated p05|t|ontherevv| y, the

correspondi conn 18 in des hr oud u

the main b {B5n 1gpeR R e TaslF Aver gt PP Theplasts peer

term nations 35 20 reside. The previously nentioned receiving recess
i s formed imeldedthousingdddrovitles simetytad support to the conigetyelemenss lhvMethads s ot her
slots, apertures, etc. (not shown) for receiving correspondi ng

proj ect i ongerfsgying phistic oadansldingass iowh dndeheeforartd hotbeduttiter Wascribaé hawch
key 37 can be seen In the drawi ngs as a shaped radi al extension

on one of tﬁ?@fe&m}ﬁ 'Ehe%ﬂblﬁlecflt)lg.&mt Jﬂgﬁémggath?ﬂb\?sﬁg}ﬁ has an gppropriate dielectric constant

-9 - contac I ng
under st ood, gi t he conpector . nodul £ corresp%gdl ng

nd th
conntlt or  SECHA % GAPCHNFeERRIRE bebyeen fagholdhe g%wtglﬁ i Adrmuimz
keys, apertures, slots, etc. Referrl ng to Figs.
3A and 3B rtbmab)tmmiiminisg' crgsstalk betweenftbe eduitact elememtd 18y pre-

Referring specifically to Fig. 3A, it is seen that in the preferred embodiment of
the present invention, a first releasable insertion pin 38 is electrically coupled to the inner
center contact 24 of each contact element 14 at the connecting side 20 of the housing 12. As

15 seen, the first pin 38 preferably extends coaxially from the inner center contact 24 outside the
housing 12 a predetermined distance. Such first pin 38 can either be releasably coupled to a
complimentary pin-redeiving receptacle block or pin receiver 40 (shown in Fig. 2A) or
inserted into pre-formed bores in a circuit board. Preferably, and as should be understood, the
pin receiver 40 is securely mounted to the circuit board 22. Thus, the connector module 10

20 and each inner center contact 24 thereof can be releasably lelectrically and mechanically
coupled to the circuit board 22 by way of each first pin 38.

Like each inner center contact 24, each outer shielding tube 26 should alsg be

releasably electrically coupled to circuit board 22. It is preferable that at least one second

e
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5 positioning each contact elenment 14 and then nol ding the housin
mat.eri al (@%452%pgﬁEBﬁ'M)@r tHe pre-positioned el ement%ATEN%or m
a plastic over-nolded housing 12. The plastic over- nol ded

housi ng 12 provides structural support to the contact elements 14. Met hods
for- insertpmx ffin ¥2iba gleptrivally couplesirto tivd aliterghiztdinkmbe6 afieachikentaftamiandared
not be further described here. Preferably, the nolded plastic
that forms fuue tieshObind 2ide3 AMARRKARTDAS oAlindaBf fifsh GinCRNEIAboonBin 42
such that stray capacitrve coupling befween each of the contact elenents 14
S m'nim'zecfl ' oss-tal k between the. contact

el enent s 1/AS0 extends from thg Hg&s?r@/ 1{@. Sljegét%ggf #iFtﬁrbcegaglﬁhﬁ ag F?Foflg P8 4¢ cagp

it is seen that in the gr eferred enbodi ment of the present
i nvent i on, b releasablyreonuplgd dpeither pingeedivan 40 ion ingertddsinte| hesesrformagd ip acingpit bdardo
t he i nner center contact 24 of each contact elenent 14 at the

connegting side 20 ofTHehenhtsrintiiule?l0 WS a shield plate 44 pBsifionddth the Esrnebliny 38
preferably extends coaxially fromthe inner center contact 24 outside the

housi ng 12 ] [ | | j .
rol cacanl y TPAFEGEASRAZ RRSS, sidialdl hels AicRaBubARuBIEl b Bopsing
bl ock or pin receiver. 40 (shown _in Fig. 2A) or . inserted into
pre-f or med BoiEasgthe sforementipnediplastia ovesrrapldingif she hoysing d 25 A§ begt spen in Figs.
under st ood, the pin receiver 40 is securely nounted to the
circuit bodAdarR3IB, Theishieltl iptate 44 almus and iseltotrieally0couizd to the outtmdhiedity tuba2é
center contact 24 thereof can be releasably electrically and nmechanically

coupl ed t o dfiegctCdontaet Elememt’ 14, 2hubMh¥Bitedhi @i nible28tof BAdh BRtact element 14 is
Li ke each inner center contact 24, each outer shielding tube 26 should al so

be tel.easally. el ectrically’ coupled to.circuit board, 22. Lt.is
or ef 2;9 abl e elleﬁzgilcagy c lépggcr toopg aggtbsxhat@l %ay Of e Sifield plzﬁe d%refergb%y,qhe s2hleld plate

- 10- ) insertion pin 42 be electrically coupled to the outer
shi el di ng tindJades@perturesitroushwhich eash dinstipin 38 may be inserteflandicoupled toomnect i ng

side 20 of the housing 12. As with each first pin 38, each second pin 42
respective inmer center contact 24. The shielding plate 44 should not violate the electrical

isolation of each inner center contact 24 and any outer shielding tube 26.
With the shield plate 44, it is preferable that each second pin 42 be electrically
15 coupléd to the shield plate 44. Since the outer shielding tubes 26 are electrically coupled to
one another by way of the shield plate 44, the number of second pins 42 need not necessarily
correspond to the number of contact elements 14. Instead, and as is shown in Figs. 1, 2A, and
3A the number of second pins 42 may differ. The exact number of second pins 42 employed
will vary based upon many considerations, all without deparfing from the spirit and écope of
20 the present invention.
As shown in Fig. 3A, each first pin 38 is a separate element from its
corresponding inper center contact 24, and is therefore mechanically coupled thereto.

Likewise, each second pin 42 is a separate element from the shield plate 44, and is therefore
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al so extends fromtheigousing 12 a predeterm ned diustance such that each
second pin 42 can be rel easably coupled to either pin receiver
40 or inserted into bores fornmed in a circuit board. 5

The connecm%%/gﬂmhggza shield playg_44 positioned on the cgRRG} NI

side 20 of the housing 12. Preferably, shield plate 44 is nechanica

coupl ed to the housing 12 during the aforenentioned plastic
over - nol di ng of .t he houysi 12. As best, seen i i 0S. _ 3A. and 3B,
the shi el d“‘%?l?ﬁ"é“ﬂli °3‘8ﬂ?‘w‘g¥?6°2'?%a‘8’| supzble mepnsy Pgbtjg‘agéld the gngchaniea) caypling is
shi el di ng tube 26 of each contact elenent 14. Thus, the outer

shi el di ng aahieved by aticralpiit-weldingsuckethatnorwanted resistark®, capacitapte tductaatd, ynd
coupl ed to one another by way of the shield plate 44. Preferably, the

shi el d pl abser electrical charadtBiidties @& a2DidEd BF £Iedst ity WNESdh M8CGHn BRAAG itPI N 38
may be inserted and coupled to a respective inner center contact

24. The shj | . 0 | O e Lcal
i sol ation %&%gé}%m%ﬁﬁelgr %étﬁe? g&{%cg r%"? a%%ygﬁkoghgd %Jr}aysugét et?d’llér ﬁ‘%&f“é{. br?f;iy’t al?tSle 26.
Wth the shield plate 44, it is preferable that each second pin 42 be

el ecri cal fspond pins 42 and shipidplate 44 max likewise Be frmed aya subsiaptiallyt yatapllady,
shiel ding tubes 26 are electrically coupled to one anot her by
way of thewithowt ddpatiag frodvithe spieit mddeepe of the pressnt invemsond 2 9shedn)¢ich of the
necessarily correspond to the nunber of contact elenents 14.

I nstead, apektasd seond'eEHibA ;I)ﬁkgg; 42lincidfes aﬁ‘lré@ganded mid- orti_oﬁ'%tiﬁ'@rd%i"]‘ﬂ)er of
differ f 42 enpl oyed

second pins 42 may di . The exact nunber second pins ye

will vary based upo ny congideragions, .all wthout departing fromthe
spirit andmeUBHB agxgﬂt %r%renc? ﬁtwgyré mnlism,sgﬁ?c*’u g@%er receiver 416 o Bores in &
As shown in Fig. 3A,_ each first pin 38 is a separate elenment fromits
cor r espondFingpit bosed. Hewever, thopartieularxiesign and renstrietionfad the fistandrseeqnd| y

coupl ed thereto. Li kewi se,, each second pin 42 is a separate

el en@nt fr pRedide piddidn] 42 Alagdefed vithoGddparting Efoai @e epirit and scope of the present
invention.
Referring now Fig. 3B, it is seen that in an alternate embodiment of the

present invention, the first pins 38, have been replaced by extending the inner center contact
24 of each contact element 14 extends outside the housing 12 from the connecting side 20 a

15 predetermined distance. The connector module 10 is secured directly to the circuit board 22
by the extension of each inner ceflter contact 24 by any appropriate means such as soldering.
Preferably, and as also seen Fig. 3B, pins 48 are electrically coupled to the shield plate 44 and
extend in substantially the same direction and distance as the extensions of the inner center
contacts 24 from the housing 12. Pins 48 can also be employed to secure the connector

20 module 10 directly to circuit board 22. Preferably, the pins 48 are micro-butt-welded to the
shield plate 44. Pins 48 and the shield plate 44 may also be formed as a substantially unitary

body, without departing from the spirit and scope of the present invention.
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mechani cal Iy coupl ed ﬂnereto by any suitable neans. Preferably, the
mechani cal coupling is achi eved by m cro-butt-wel ding such that
unwant ed resi stance, capacitance, inductance, and ot her
el ectri cal REMERUIBERGC R348 € avoi ded ofzat | east mnimzed. Eachaffigyet
pin 38 and its correspondi ng i nner center contact 24 may be
formed as a substantially unitary body, and 5 second pins 42 and
shield plate 44 may }] i .be . as i al itary body,
wi t hout departing fr%#??ﬁ%%éﬁﬁgﬁ%géﬂﬁgggggﬁbiﬁgﬁﬁgﬁgk §%%PH$%%§W ion. As
shown, each of _the first and second insertion pins 38, 42
i ncl udes afPrBRIRSHABEW#E upafik angled £eaxial copprstorppdule. The contagtglementyotihe | ght
interference fit when the pin is inserted in either receiver 40 or bores in
a cormiectotiimbdine @b diot hipasenternal ¢dnaeqrimns thativeuld desregse ebaothicabeffitienot. i on
of the first and second 10 insertion pins 3 8, 42 may differ w thout
departing bl o gr=YNC ; i Lion.
, Bﬁs%mé?'g&snlgégwrinixocﬁ%&fQ@fo#g{m&%nQ c%ﬁteét eﬁ’ectwe manner ,oh{'ﬁéfamllt;l?

Referrlng now IS seen In an a rnate enpodi ment of "t he

present inyvention, the.firs ins .38, . have been re ed by. extendi ng the
Prnes cent BiepsRg cpaterials uch o 3 5elghvely BER sl ial Efigiencstis Hatanad
outside the housing 12 fromthe connecting side 20 a 15

pr edet er m fbangds sowld be matin to the wmbodiorentspigedrived abave without depadingdram thet o t he
circuit board 22 by the extension of each inner center contact 24

by any appbad Eﬂeﬁtif@@ﬁ&?ﬂyﬂi&reaﬁ B & @fietstidd, therefore, that thik &fventadH ¥ noelidited
al so seen Fig. 3B, pins 48 are electrically coupled to the shield plate 44

Tt onloSh PR o BRSNS S

t he ext ensi ons

12. Pins 48 can al so be enployed tg secure the connector . 20 nodul e
10 di r ect | $piband sceps of the pregens mveption a5 defingd by the aavwgeiela@ase

m cro-butt-wel ded to the shield plate 44. Pins 48 and the shield
pl atl® 44 may al so be formed as a substantially unitary . body,

wi t hout departing fromthe spirit and scope of the present invention.
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-12- \, In the foregoing deseription, it can be seen:
that the present invention conpri ses a new and useful angled

coaxi al connector nodule. The contact el enents of the connect or
modul e do w(@%gsygfgﬁ@ﬂ‘nconnectlons Ipat woul d decrease el ectrp eflnT
efficiency. Al'so, the connector nodul e may be construct ed In a
cost-effective manner fromrelatively 5 | nexpensive materials such
that a relatively high state electrical efficiency is naintained.

Changes could be nmade to the enbodi ments descri bEfcf‘above—W~t~hguL_departi ng

f e T | ] T

enbodi nents disclosed, but it is intended to cover nbdi‘fi tatvons W thin
spirit and scope of the present invention as defined by the appended
clains. 10 -13

- : What s clgf ﬂ%‘fledfc%axlal con{xector r{xodule for moun%xn%to a %gcult boafﬁn

angl ed coaxi al connector nodu noun I rcul

t he connector nodul e conpri sing a housing
havi ng a cdh?ﬁ@?mgpﬂgmﬁwF°H§Ppﬁ§gmnth a corresponding 5 connect or
and a connecting side for nounting the connector nodule to the circuit
board, the housiatpukiag hgving asomtact tsiié fof matimgekidca corcaspoyding

insul ating material; and at | east one

el ectsi cal GAREAGHanlaRBRACtiRY 58 HWriSounihg Wit tohf&td? Potiultto the circuit board, the

housing being constructed of an electrically insulating material; and
at least one electrical contact element extending through the housing
between the contact side and the connqc’éing side, the contact element having an electrically
conductive inner center contact, an electrically conductive outer shielding tube surrounding
10 the inner center contact at least within the housing, and an insulating member surrounding the

inner center contact at least within the housing and electrically isolating the inner center
contact and the outer shielding tube, the inner center contact and the outer shielding tube each
having a corresponding bent portion within the housing such that the contact side of the

housing is at an angle with respect to the connecting side of the housing,

15 2. The connector module of claim 1 wherein the insulating member

comprises a series of insulating beads.

3. The connector module of claim 1 comprising a plurality of electrical

contact elements arranged in rows and columns in the housing.
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bet ween thg.c t he connectlng side, the contact el epent
havi ng an §F4§#>Q@§p§§ﬂf232? conduct #& i nner center contact, RQWENT'

el ectrically conductive outer shielding tube surrounding 10 t he
inner center contact at |east within the housing, and an insulating nenber,
surr oundi ng t he 4. Th%m%mﬂ%@hn@ﬁﬂ%@ﬁﬂaﬁtlHbﬂ?@ébqvanmmﬁW§MéMh0US|ng
and electrically isolating the inner center contact and the outer
shi el di ng fomned as Heubstantillycaiifagyf bedgnt act and the outer shiel ding tube each
havi ng a correspondi ng bent portion within the housing such that the
contact side of the housing is at an angle with respect to the
connecting side of the housing and wherein the outer shielding

tube is fornmed as a gubst ntiall gary ady.
The connector nodul e’of ¢ ‘fﬂ“ﬂ!e mm&ﬂhgpmﬁ@%%cldmgmbels

conprises a series of insulating beads. _
gy

The connecfommedaﬂmblé)stﬂlndl)almmaﬁyhnﬂyprl sing a plurality of eI
contact elenments arranged in rows and colums in the housi

S

-14- 4, The connector nodul e of

the inner center contact is fornmed as a substantially unitary
body . nec e of claim erein
the dontact el ement %xten'ﬁl%ecomeéorm%‘ﬂ’?%? at t:wh?fﬁ?lqﬁ%c Shelemen tc%?ﬁ\;ﬁ

si de a predeterm ned di stance. . The connector
nodul e of @‘l@%ﬂﬁﬂ@W@ﬂ&iﬁﬁmﬁéC@n}@@ﬁldﬁlﬁmﬂd;!eﬁ@meélé&@ﬂe t he contact

el enrent has.a first, larger cross-sectional dianeter outside the housing
and a

)
7. The connector module of claim 6 wherein the outer shielding tube of
the contact element has a first, larger cross-sectional diameter outside the housing and a

second, smaller cross-sectional diameter inside the housing.

10 8. The connector module of claim 6 further comprising a retention clip on

the outer shielding tube of the contact element outside the housing.

9. The connector module of claim 1 wherein the housing is a plastic over-

molded housing,

10.  The connector module of claim 1 wherein the inner center contact of
15 the contact element extends outside the housing from the connecting side a predetermined

distance.
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second, snaller cross-sectional dianmeter inside the housing.
7. .The conREAW2 UBERGSM4Z| aim 5 furthd?-conprising a retenti onPATENDn
t he outer shielding tube of the contact el enent outside the housing. 10
8. The connector nodule of claiml wherein the housing is a plastic over-
mol:ded housi ng. 11.  The connector module of @aim Mhgtheocumerisong abitineertibn cl ai m
1 wherein the inner center contact of . the contact el ement extends
g_ut st ﬁget hﬁin%&idﬁﬂy Coeped _0E AMBEChted Gorthd Bf theRbRLAG B 8khe connecting

i's :

15- . - . . .10.. The connect. dule of claim
further co}irl’S? ?rstihﬁ&mém%’ #ag firshimsgrtipr pin extending coax1§[yrf;§rp GPRELPIGT &8t ed to
the inner center contact of the contact el enent at the connecting

si de of t heutpdehedyusipge predetarmined distange fqsibaing coenied o campleraentstypimm t he

I nner center contact out si de the housing a predeterm ned
di st 8nce f seceilved asgooinrepwith thexivuit@ordenentary pin 5 receiver
associated with the circuit board. : 11. The

connector nodule of claim10 further conprising a second
i nsertion pin electrically coupled to the outer shielding tube of the

contact elenent at t connecgti side.of the housing, the second
insertion pin extendpig oLR&FRBegtamp §PE‘§N&111ME& comprising a second

insertion pin electrically coupled to the outer shielding tube of the contact element at the
connecting side of the housing, the second insertion pin extending outside the housing a

;
predetermined distance for being coupled to a complementary pin receiver associated with the

~ )

13.  The connector module of claim 12 further comprising a shield plate at

10 circuit board.

the connecting side of the housing, the shield plate being electrically coupled to the outer
shielding tube of the contact element at the connecting side of the housing, the second
insertion pin being electrically coupled to the shield plate at the connecting side of the

15 housing.

14.  The connector module of claim 11 wherein the first insertion pin and

the inner center contact are formed as a substantially unitary body.

15.  The connector module of claim 11 wherein the first insertion pin is

mechanically coupled to the inner center contact at the connecting side of the housing.
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predet erm ned_di stance for being coupled to a c receiver
associ at ed RE-A52HhES/BERG-2442 circuit boarld.- Tﬂ‘\m“m“““mﬂ‘ \!“ PATENT
12. The connector nodule of claim 1l further compfising a' sHiel'd plate at

t he connecting side of the housing, the shield plate being electrically
coupled to the outer 16. The comifeciet giodgletofbRimfl | thereirome a6htastl sedeRsTthett t he
connecting side of the housing, the second insertion pin being

el ectricall b ; -G BJ 15
ousi ng. | oRHEIARa sRARAVHER Rl Ripd: S FOIMBEIBLM APhbliE, 1
wherein the first insertion pin and the inner center contact are
formed as a substantially unitary body. 14
The connector nodul e of claim 10 wherein the first insertion pinis

mechani cally coupled to the inner center contact at themaﬁme&dmlsdp

ipEed of
t he housi ng. - 18 LT B
15. The connector nodul e of claim 10 wherein the contact | if .
onnecting

housing is at a substantially right angle with respect to tLe C
si de of the housing.




