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Descri'ption The invention relates to a coaxi al |
comprisi:ng a housing-of electrically insulaing na-»ﬂ
| east two-electrical contact ale- nments each havinfg-a
form.of a coaxB&l37695 ‘
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| R* PLACED SHEETS SG

J nPaged ur e, to paged .§...
ggr ovﬁJ aé&‘a i-t!f Paged 42..:

o e ﬂ te peged ?{
........ to-paged .7...

s o The imveantion relates to 2 CO2xis) comnector module, W&gmg
s ‘@ E*ming 0f elsctrieslly insulating saterisl provided with at least two
": slsctrical coutact elewents sach having & Contact §ide in the form of &
» eoaxial inner and outer contact part for contacting s further ecomhector
and 8 rignt angle connection side for mounting om & printed pirsuit bogrd
. in the form of an electrical conductor which is copmected to the immer
10 contast pert and is provided with 8 connsction end for mounting en the
printed circuit boasd, said conductor is surrounded in an alectrieally
insulsting manner by a Shislding cCasing of electricslly COnGuCting sheet
material which is eléctrically commected to the outer contact part, said
egsing having an esssntigily eirgular cylindrical ghape which tewards the
15  connsetion end of the conductor merges into two sdjscent side-pieces
' provided with at least one cm.eetéea end tor mounting oa the p:mm
cizeuit boazd. :
A coaxial connector module of this type having 8 zow of gz.ngie
c@ﬂtaet elenents if disciosed by, inter slia, Eurepean Patemt a@ucatim
20 0,354,678, -
| | mrapewa Patent Applicaticn 91203142.4, which is not & pefor |
publicaticn, @gsc.l%aas 8 ccaxisl cormects? module having & pluzality of
contsct elemerts anged in sows and columns. The contact elements of
this module are pz‘pvided with a rectangular shielding casing of sﬂeet
28 metal. These @asings can be easily adjacently astange& -
Hmes,f it has been found that such a sheet metal secmﬂgular
shialding easiag ihtreéus@ﬂ &n impedance mismatch relative to the eaaasm
inner and ocuter act part at thé contact side of & contagt e_lmt.
pedance nisnateh| can lead to undesirable reflections and s lower signal
power transfer bet?meﬂ the cantsct side and the connection side of the
contsct element. |
The ebja&t of the invention is therefore to m&@e a egaxiai
conmector module ok the type mentioned in the presamble, having at lemt
two contaet e!mﬁza which are digposed above cne another viewed from the
35 conmaction side m@ are provided with shielding cases having a mlagime
Me@ mismgeh; between the contect end comection side of the comtaot
elements. . . .
This is hehieved sccording to the inventios in that a first
part of the side-plecss ef the casing of 8 higher situsted comtact
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i nner and outer contact part for contacting a further con- nector and a

right .angl e connection side for nounting on a printed circuit board in the

foarmof an electrical con- ductor which is connected to the inner contact
part and is provided with a con'nection end for nounti ng on the printed

circuit board said c tor n an eI ecfricall uI ating -
manner by a sHFSPH? % %P@éﬁ% #@
whi ch is el ectalirealss WLthttﬁ tthe adﬁ@m@caﬂiastsmmﬁeﬂ szad m» ng
hav- 1ng an Skl lebdocd fht! of sald |dldhIphdbes® WoRiRak drbnd ﬁ'e&am
connection en e conductor es I nto two aoJace t side- pi eces

provi ded wit h GRBipgLad. snsh avisg. m’néﬁg B fre, AEesti o @i ng on the printed
circuit bagard. - A cpathélcenssneet ebdiledatmroing 0o Sthieyhvehtisanthe -

eizcular eylindrical shielding af in & column sdjecently arzanged contast
elements is maintained as far as possible, while the cylindrical pert of
& cesing situsted lowar down acts as & shield for the cylindrical casing
higher up, which engages en the casing lower down. Dy suitahly
19 dimensioning the casings with zespect to the electrical conductor
cennacted to the inner contact part, the electrical impedance at the
sormection side can substantially be equal over the grestest possible
fraguency vange to the impedasce at the contact side of the cenﬁné’c
elements srranged sbove cne anothar. .
18 Further, the casings of the higher situated comtact elmmts
formed scoording to the invention, i.e. the coatact slements which, -
viewed from the printed circuit board, are situated above s comtact
elepant arranged adjacent to the plene of the board, mutomaticslly ensurs
the desired mutual aligament of the comtact elements during sssembly.
20 Although the twe cesings cam be alectrically and mechanieally
interconnected by means of slectrically é@.ndueting adhesive or soldefing
material, in an advantageous ssbodisent of the invention the side-pieces
ars sade resilient in the transverse directiom, with a pre-tensioning of
the side-pieces towards asch other. This means that during assembly the
25  shove-mentioned first pert of the side-pleces of a casing situsted higher
up sngages in 2 mechanically elampﬁ.ﬁg mannar on the cylindrieal per:t of a
caging situstad lowas down, and tolerznce differences in the éiﬂansiaﬂs
ef the sifs-pieces and the connection amds therecf, in particular as:
regacds the length viewsd in the direction transverse to the glaﬁa oE “tha
. 30 printed cirguit board, can eagily be absorbed for electzically eanaeetiag
' the comnection ends of the casings t0 the corresponding connection _
-~ patches of the circuit on the board. B
The coanesticn ends faz meunting on a printed eircuit b@ard»@m
be made either for the koown pin/hole soldering meunting or for suzface
35 sounting by soldering er electrically conducting asdhering em the
corresponding conriecticn patchas on 8 surface of 8 printed circuit bssrd
Wounting on & printed cizcuit beard for surface BOUnting o
techniques, which at one side hes cireuit tracks srd conmeeticn patches
for mounting the desirad electrical snd electrenic components and at the
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row of single contact elenments is disclosed by, inter alia, European Patent
Application 0,354, 678. European Patent Application 0, 488,482, which is.
pritor art under Article 54 (3) EPC, discloses a co-axial connector nodule
having a plurality of contact elenents arrahged in rows and coI ums. The

contact el ene re hi el dirn
casi ng of she%‘ﬁ%%&é@@ﬁé@gg@s%%&%@%bﬁﬁ%ﬁ&%@ ﬂgg .;?ég%Q Igé) k%rrangedg
However, it h&ensassad ey ke Fmis%ﬁbﬁgsﬁe@?%:amcﬁﬁﬁg%ﬁ EPSRNB Y8 ng
casing int rOdléﬁE@l@@B? STRES2BE M@tmaéd@blwémkwm sseé%@ﬁpl
out er contact g he .cont act si de cont act. . el e%et
m smatch can [® %%?GF e%ﬁd Bawdill-g ?5??%2@??0% gg
: 5 conducting layer of the printed cizcuit b@@rd %@ Be connected to the
signal earth also in the laﬁees case provides 8 suggieieﬁtiy effective
* shigld against e_lesggmgﬁeeie ‘radiation frem snd to the electrieal
conductor connected to the inner contect part and surrounded by the

caging. _ o

16 _ - %he use of guzﬁac@ 'wtiag‘ technology alse snsures that high-
frequency (HF) electromagnetic radiatien from the ends, projecting frem
under & printed cizecuit boasd, of the slectrical conductor ccnmected to
the inmer coumtact part i prevented ia the case of pin/hole soldering -
aounting. In particular, with the use of so-called mother/daughter board

15 cenfigurations, such an HF zadiation csn sauss uvadesirable
el&gtMQnat;c intecfarencas.

_ In the preferred embodiment of the tomnector medule aces:dtag
to the imvention the connection ends of & casing aze in the fora of
projections for surfacs mounting, situsted near the corner peinds eg

20 gﬁ@ﬁaﬁgﬁl&r parﬁs of the side-pirsecas, with a £lat end formed at :igk‘t
angles to the side-pieces for zounting on & serresponding comnection '
pateh. These projections also serve o provida stablg support fox the _
casings on the printed eirsuit boagd .

The comnecticn end of the conductor connected to the imner .

25  contact part is mlse preferably provided with s f£lat end for electfical
connection to a connection patch of the boasd. If a visusl inspection of
the position of the inner conductor relative to the corcesponding connec-
tion patch is desized prier te the slectrical connection thesecf, it.is
advantagecus to use @ further esbodiment of the invention, im which the

30  casing is provided with a movable cover at the end facing away from the

centact side of the contact element. e

The corresponding contsct elsment can now be positioned with -

epen cover on the printed circuit boaxd, following which the position-of

the conductor relative tc the corresponding connection pateh can be

3§  chacked and corrected if necessary. The cover can then be closed. If the
cover i alse provided with connection ends for surface-mounting om the
priated cizcuit board, nc separate locking means fof locking the covesr &n
the casing need be provided. By providing the cover with an elongated lip
snd the casing with a graove for receiving this lip, the cover can be
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er signal power transfer between the contact side and the connection side

of the contact el enent. 2 The object .
of, the invention is therefore to provide a cgaxial connector nodul e of the

type mentioned in the
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easilg, giidably wwmted en the caging.

The casing is prefersbly provided with electzrically msulagim
uzatarisl, 8t least in & part theseof boundad by the side-pieces, for
sm@@@sz&f@ and ‘positicning the electrical mwz cennected to the
innes contaet part. This electrical conductes can itself be mvide@ sg.h
&n electrically imsulating sheath if necesssry. :

§ Two or more contact elements with casings accerding to thé' :
invention can be assezblad as & separate unit for incorporation in e
housing, and the unit end the Rousing can be provided with means for

. interlocking thereof if dssired. A plurslity of these units can be

adjscently esrranged in exder ©o form & coaxial comnector haviang &
plucality of contact elaments srranged ia rews and columns. . i
In & praferred embodinent the locking weans are coupesad’ éi at
least ene greove formed is the housing and at least ocne m&swm&ing .
lcbe projecting £zom the casing, in such » marner that when the uait and
the heusing &re scunted the at least one lobe engeges in the at lmt ane
graove, and the one or more casings project cutside beymd the hmasiag

- for connection to a8 pringad circuit boazd.

Instead of providing the contact slements and the heusisg with
eorranponding locking means, the housing and the contact elements can
aiso simply be £ixed sawately te the board if desired. The contact
elexents can in this cnse be fixed by soldering or sdhering their '_
sonnection ends to the corresponding comnection patches, while the
housing can ba £ized to the printed cirxecuit board by weans of the'ziking'
mesns described in Buzupsan Patent applmtx@n 0,390,295, if necessary
designed for surface mecunting.

The imvertion also relates to a hmsiag and coaxisl eentagt
elements such as those described above. These contact elements can be

' provided with an immer contact pa:t in the form of either a sockat

centact or 8 plug contact. -
The term "pzinted circuit bosrd” is understood to sean in.

general any board or substrate with slectrically conducting tracks a‘fg':. .
paths and connection patches, thus for example also a substrate of &«
liquid cxystal display and the like. e
™he invention is exsalame@ in greater detail below by ms aE
a mmb@: of exemplazy of anbeas,mta with reference to the &taﬂm, ian
which: : : -
Figure 1 shows schematically in perspective a coaxial emésw
module mx’dﬁng to the iavention, mounted on a mfaee of a printed.
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preanbl e, having at |east two contact el enents which are di sposed above one

anot her viewed fromthe con- nection side and are provided w th shiel.ding

cases hav- ing a negligible inpedance nm smatch between the con- tact "and

connection side of the contact el enents. 3 This is achieved accordi ng to
| east one higher and at |east one | ower contact

the invention jn_t.h
el e- nent are%??%ga%%%bove one another viewed fromthe connection side
for nmounting on the piiigexsddoshows ischenrticsllyhin gersgmctivestug gosxial cintast

si de- pi eces Ofgs feh@eh Avoididg Ao Eﬁ&fgnmgsﬁ wolALA! Gib 6@&@0& %&%b_ounds

a circular cylindrical écrosi%‘n‘tlon an ﬂgagrégo % cul ar

cylindrical part of t el
second paft, obf szuedial é&ﬁ;&zﬁcﬂm@bem in ?tgu:e 2, pzevsdgd with & contgct

gid@ in the form of female centacts.
" Figuze § shows s partial schemstic view along the lina wetv in

Figure 3; L.

®9

_ Figuse 3 shows senmatieally Y J;@miﬁugma& view of two coaxial
10 contact elements am&inq to the mvemi@ﬂ sounted cne on top of each
other, and provided with s contact side in the form of male contacts; and

Figuza 6 shows Schematically in pecspective coexisl g@ntaet
elements asccording to a further embodiment of the iaveatism.

' In Pigure | & coaxial comnector module ageegdsng te the
15 inventien is shown by reference number 1, and e@mwisea e housing 2 sf
plastic, which in the embodiment shown has two rows each with theee -
 chumnels 3 srzanged in columns and having therein a cosxial coatack
element 4. Each coanial centact slament & compriszes & circulsre
crlmdmesl suter contact pert 5 surrounding a socket-type inner centsez
a0 p@gt 6, both of e&@ctz;c&uy conducting metarisl.

The housing 2 is provided with lobss 7 for emgaginy in _
corresponding grovves of & further commector to be contacted with the
sennecter 1, for example the coanial eonnector module 2 shown in Pigure 1
of Zuropeen Patent mlic&tim §1203142.8, which is not & prier e

25 publication. The mxashaped projections & of the housing 2 serve to Iack
. the conmecter 1 to the further connector. It will be clear that the lLches
7 and hooks 8 ace optional. The comnector 1 can also be provided with =
more er fewer coaxial comtact elements 4, whese contact side can slso be
in the form oE a pluy contact, as shown in Figure §. |
30 Por. shielding purposes and right anqle cennectionr to & p:'imed
eizeuit board 8, which is provided at cne side 10 with connection patches .
- 11, 12, 13 for surface mounting, fzom which eme or more circuit tracks
(not showa) can extend on the surface 10, the coaxizl csmtact elemants 4
aze provided with casings 14, 19 of electrically conducting sheet ’
35 matecsial aeeszdma to the inventica. The printed circuit board 9 is
@f@ferably provided with an electrically condueting layer 17 at its other
'side 16, for cemnectiom to the signal eszth of the electrical circnit
formed by the electrical and sluctronic components (not shown) o be.
mounted or already mounted on the boazd 9 at the side 10,

This Sheet Has Be ‘elm Reﬁaced

TR

t pppsally




beyond each | ower situated casing and has at | east one connection end.
In the - connection nodul e according to the invention the circular

cyI i ndrical shielding of in a colum adjacent- |y arranged contact elenents

is'maintained as far as possiblg, while thegcylindrical part of a casing
situated | ower down acts as a shield for the cylindrical casing higher up.
whi ch engages on the Cﬁﬁéﬁﬁ 4 Qubvs B9 \Wasalily o bl wE divetai Ol agzsabe

casings with re ect i cal nduct. or d

contact part, i%%%% gg?ekl és%gm%@%% tﬂc%%ﬁgéwgél%sﬁaﬂmchan s
stantially be shpmshwe?@q hhe gs@@ég&apmsu @teema%ﬁ@nogﬂt@mﬁgéudztm 33
i npedance at t g, G984 agbuwssi de of the contact elenents arranged above one

anot her. 8. AS can be seen’ cleszly fzom Pigure 3, the easing 15§ of the
coanial contast element situnted higher up craprises a cylindrical part
" 1B, vhich extends in 1ine with Lhe outer contoct paxt 5, snd at the -
‘connection side facing the commecticn patches 11, 12, 13 is provided with
side-pisces or flanges 18, of whick & fizst part 20 is made circular o
10 cylindrical snd enguges on the corresponding cylindricsl part 18 of the |
caging 14 of the cosmisl contact element situsted below, while the Beefm
pact of the side-pisces 19 extending beycnd the lowaer situated coaxial
g@ﬂ%@@t element extends in the form of flsi shests 21 until cleze to the
eonnection patches 11, 12. The side-pieces or flangss 22 of the mzég ig
18 of the lowar situated coaxial contect slenent aze simply cemposed of
rectangular sheet parts extending im the directicn of the sonnectiom
pa%gaes 12 and 13.
For right angle sucrface-mounting conmecticn te the nspective
- cennaction patches 11, 12, 13 the fiat shast parts of the a&ée-—pieees. 19,
236 22 ace provided mesr their cormer peiats with projections 23, which axe
flanged cutwards and extand with thesr £ist surface 2¢ Lzansvezse te the
side-pieces 3, 22. ' :
figure 3 shows & longitudinal view of the asseably of cusxial
eontact elemsnts 4 shown in Figuse 2, in which the inner contsct parts § .
25 o the contact side and the electricai conductors 23 consected thscets,
with connection ends 26 for surface mounting which aze smmd@d angd
electzically insulated by the casings 14, 15, are indGicated by dashed
iines. At the end facing sway from the comtact aide the casings 14, 13
&re closed by seans of a cover 27, 24. ' - i
3@' Figure 4 shows & ge@tiem'aluag the line IV-IV in Figurs 3, the
inner contact pazt 6 and the electrical ea*&actez 25 peing omitied four
* the sake of clazity.
It can be seen from ﬁh&s_ sectienal view that the ecylindriced
. part 20 of the side-pieces 19 of the top casing 15 comuscts to the |
39 cylindricel part 18 of the lower situsted casing 14. The lower easiné 14
consequently scts as @ shield for the electrical conductor 25 of the
contact elament situsted sbowe it. Whem a printed eircust board 9
provided with a protective layer 17 is used, as shown in Pigure 1, this
 layer 17 acte as & shield fur the electcical genducter 4 of tm-eafg&ng-‘
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Further, the casi ngs of the higher situated contact el ements forned
according to the invention, i.e. the con- tact elenents which, viewed from
the printed circuit board, are situated above a contact el enent arranged

adj acent to the plane of the board, autonatycally ensure the desi red mutual - *

al i gnnent of the contact el enents during assenbly.
14 @Mu@t@k direetliy abeve m boasd §.

3¢ dasired, and in m:*ieulg waea a8 printed cizcuit board 9
without pretestive layer 17 is used, for example ian the case of pin/hele
seldezing mounting, the casing 14 can also be fermed in such a manuer

$ . that tho side-pieses 32 touch aach other, as shown by dashed linss 29. Of
cousso, the side-pieces 1§ of the casing 15 can also be designed in this '
vay, @s Ladiceted by dushod linea 30. The further embodizant shown by
dashed lines 29, 30 also has the adventsge that sn optimum impedsnce
mateh can be achieved, bocause the symmetrical shape of the cuter gnd
10 inmer contast pazt 5, 6 is centinued as much as pessible at the
connectiun side by the coszosponding eassmgs' 14, 18 and &he ezaie-g:ieai
cenductors 25. _ - '
. Figuse 5 shows a similar view to thst of Pigure 3, but the
contact mides of the coaxisl contact slements are in the form of male
15 centacts, with an outer contast part 33 and a pin-shaped inner contact '
pert 34, both of slectrically conducting material. -
' Plastic support eiements for the cenductors '25, disposed ]
between the side-piecas 19, 22, sxe indicated by referemce numbers 31 and
32. Instesd of plastic, the elements 31 snd 32 esn, of courme, be made of
20  may other suitable imsulation saterial, while the comductors 2% '
themselves csn be psovided with ea aloctrisally imsulating shuath. ?@3 |
l@@hiﬁg the contact alements oz the bousing 2 the casings 14, 19 aie '
provided with a lubs 43. :
In this emMimt of the :Lmentmﬂ the ccnnection ends of the
28 casings 14, 15 and of the conducters 25 &ro by way of illustratien in m'
form of woldering pins 44, 45 for pin/hole soldaring mounting on s
peinted cireuit board. Of course, the scldewing ends in guestion esn atso
be @esigmed for surface aounting, as shown in the eabadiment gceatéing te
: ?&W % -3,
30 mg@ge 6 shews & further embedmme, of the invention, in which
the sovers 27, 28 of the sheathy 18, 13 eze im the fezz of swing&bie
- covers 35, 38, sach provided witk connection ends 37 for sucface sowmting
on & connectien patch 12, 14. Ia the esbodiment shown the savers 35, 36
aze provided with a lip 38, 39, which is accommodated in 8 corrsspouding
33 geoove 40, 4t of the casing 14, 19,
' The advantage of using such covess 35, 36 is thae the )
cmﬁéczing of the conducter 2% will: & connection peiteh of the printed
eizcust boszd 9 prior te eleggzical comsetion, ﬁar escmple by soiéermg,

i
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3 Al t hough the two casings can be electrically and nechanically

i nt.ereonnected by neans of electrically conducting adhesive or sol dering
materi al, in an advan- tageous enbodi nent of the invention the
side-pieces are nmade resilient in the trangverse direction, with a pre-
tensi oni ng of the side-pieces towards each Other. This means that . during

assenbly the above- mengyoRe gegﬁg ‘?;%?%thg%d%7 gGCf‘égQ&ﬁ €55

si tuated hi gher up engages rranner on the cy-
lindrical parttQmsds @ASh R5RaT.t B eeh I"om eal peck 30 of the
di fferences i nsﬁd@@gibmn@ engaged ihhe aamaalm earmhetmiwmmtpa@a wn@b

thereof, in papld giledbe 3 ohGH7Ef uated lower down, while dusing the positioning of
5. the casings am the primted cizcult buwesd 9 as @ reault of the spring
gction & firm contscting of the projections 23 on the respective

&

@

tolerance differances in the dimensions ¢f the side-pisces 12, ia _
purticular the dimensions st right axgles to the buard 8. AlL this {8
16 such that a firm contact between the mieetim oc conmection ends 23
and the corzesponding connaction patchss is guassnteed. Thn connection
_ands 33 can be connected with their faces 26 ib the ususl mannes by &
suitable surface mounting techaigus te the worsesponding cennestién '
patches 19, 12, 13, ss can the connection end 26 of the conductors 5.
15 in a practical embod imeut the _é@éingg are fosrmed by mnéhié)fgf
and suitable medulation from a sheet of nickel-plated stesl 0.2 ms thick,
The casings can be electrically comnected to thu zespective cuter contact
pacts by spot welding, by riveted connsctioms, folded joints etc.
The invention is, of course, not restricted to the esbodiment
30  shown of two comtact elements mounted one above the othes. If desired,

three or more contact elements can be electeicsily comwcted to & pgin&e@

gizrciit board by the sethod according te the invantion.
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t he | ength viewed in the direction transverse to the plane of the printed
circuit board, can easily be absorbed for electrically connecting the
connection ends of the cas- ings to the corresponding copfagtd QR fRals BSeg

of -the cir- cuit on the board. The confiection ends fo . :
printed cir- cuit board can be nade either for the known pllll]ﬂam%ﬂm !,iang
nmounting or for surface nounting by soldering or electrica

adhering on the corresponding connection [EaAz¥gs on a surface of a printed-

circuit board. Mounting on a printed circuit board for surface nounting

t echni ques, which at one side has circuit tracks and connectlon Bat hes for
nount i ng the désired Coaxial comnector module, comprising a heusing of el )

5 imlg&iag material provided with at lesst twe eleet:iegl centzet
olements each having a contact side in the form of a coaxial inmer and
¥ outer contact part for comtacting 8 further comnecter and a zight angle
connection side for mmting B & pz-iatac! eircuit boazd in the foram of an
electzicsl cenductor which is coomested to the inmer contact part and is
.+ - 10  previded with a connsction end for mounting on the printed circuit board,
h - gald condueter is su;‘:e@deé in an ei@éﬁsiegng insulating menner By &
shislding casing of electrically conducting sheet material which is
electrically connected to the ouber ceatact part, said easing having an
_ esseatially circular cylindrical shape which towsrds the coumactiocn.end -
15  of the conductor merges into two adjscent side-pieces provided with at
least eme cennection end for mounting on the printed cistuit bouzd, N
chazacterised in that at lesst two comtact eléments are disposed above LT
ane ancther vieved from the conmection side, wherein a fizst part of the -
'aide-pgaceg of the casing of & higher situated contset element bmmds a
a0 eircular cylindrical cross-gection and engages oo the sizeulsr
cylindrical part of the adjacent casing situsted lower down, whilas a8
second pazt of said side-pieces extemds beyond the lower situated
casing({s) and having et least one connection end.

2. Cogrisl gemnestor scdule ‘accerding to Claim !, wherein sazél
35 -side-piecss are made resilient in their transverse directiem. ]
3. Coexial conmnecter module accerding te Claim t or 2, wherzein the

connection ends of & casing are projections formed pear cormer points of
the side-piecsa for surfsce mounting, with & flat ead formed at ::;Lgng
saglea to said side-pieces. '
30 4. Coaxisl connector moduls aaeasdiag g@ Claim 3, whereim said’
- cpeing ig provided with s mavable cover at the end facing away froom eha
contsct side of the contsct element. '
S
8, Cosxisl connecter moduls according to Claim §, wherein said
35 cover is provided with an almated iip snd the casing having a gz!@eve
£er seceiving szid lip when sounting the cover to the casing. 5
6. ~ Cosxial connector madule sccording to cisiz 4 of 5, uhefem
said cover is provided with at least cne connection end for surfics

meenting.

& ®

LTI — 0



el ectrical and electronic conmponents and at the other side has a |ayer of

electrically

circuit, neans that as regards the shielding effect of a casing it

conducting material to be connected to the signal earth of

a

is less °

i mpor - tant whether the side-pieces contactggeach other or are separate from

each ot her.

board to be cennect edgbanibh copmives

The above- nentloned con- ducting layer of the printed circuit
Bk wadold) a@hm&w tohetdiat 1,08, Bse, (¥ ewigjes

S to the en@%ﬁ%f&%%gﬁﬁ%%connec aipnasy ‘:}‘i %%ﬁaréﬁgﬁyom ..

and to the el

surrounded bysma%gﬂﬁ@ $or sccommodation in m housing, which unit and hm&ag

8

-3

i

15

azc provided with means for interlocking t}sesagg, S
3. Cosxial connecter module mm@ to Claim 7, m@m said

Eg@kiﬁg 28805 eomprise at least one groove formed in the housing snd st

igas? one correspondinyg lobe projecting fsum s cesing, im sush & RN
thot when the unit and the housing sre mounted seid at least ome labe s
engeges iR ‘8318 8% lesst one groeve aud &&i@ one ofF mose easings mjeeg
eutside beymg the housiag fer mtson to a printed cireuit dmgrd.

8. Cosxial connecter module accordiang te Claim 7 oz 8, eawﬁ'taiag
8 pﬁuza.uzy of adjacently maé wits. .
0. Unit 3nd housing scessdang to Clesm 7, B or 9, for forming &

coaxial eonnector scdule accarding o one or more of the preceding
elaimg, '

ey T

—_—
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4 The use of surface nmounting technol ogy al so en- sures that

hi.gh- frequency (HF) el ectromagnetic radia- tion fromthe ends. projecting
fromunder a printed circuit board of the electrical conductor connected to"
the inner contact part, is prevented in the case of pin/hole solder- ing i
nounting. In particular, with the use off{@-called nother/daughter board e
configurations. such an HF ra- diation can cause undesirable s

el ect romagnetic |nterfer- ences.

'ﬂ:7.§3 %¥1§
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In the preferred enbodi nent of the connector nod- ule according to the
‘invention-the connection ends of a casing are in the formof projections
for surface mount- ing, situated near the corner points of rectangul ar
parts of the side-pieces, with a flat end formed at right angles to the

Si de- pi eces for nounting.on a correspondi ng con- nection patch. These

proj ections al so serve to provide stabl e2dBpport for the casings on the
printed circuit board. The connection end of the conductor connected to
the inner contact part is also.preferably provided with a flat end for
el-ectrical connection to a connection patch of the board. If a vi sual

i nspection of the position of the inner conductor relative to the

correspondi ng connec- _
Fig -C
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tion patch is desired prior to the electrical connection thereof, it is
advant ageous-to use a further enbodiment of the invention, in which the
casing is provided with a novabl e cover at the end facing away fromthe
cont’act side of the contact el enent. The correspondl ng contact el enent
can now be po- sitioned with open cover on the printed circuit board, fol-
| om ng which the position of the conductor relative to the correspondl ng
conriection patch can be checked ‘and corre&®€&=£®* necessary. The cover . .can .
t hen be closed. If the cover is also prow ded Wi th connectionm ends for sur- .
face-mounting on the prdaLeg Mﬁég ‘
nee

| ocki ng the cover on the casing r OVI de%%%é%g ?gi&n‘g t@a%\);ér

with an e| onqattggh slectrically eeaduet&ageamgge elements M) at least two ef whiech
OB é&spese@ sbove ene ncther. Xach contsct element (4} having e emtaet
3 %Bﬁé@ in the form of » coaxisl inner and ocuter ceatsct pazt (6,5) mmd s
 connection side in the form of an clestrical cenductor (26) conmected to,
the imner contact past (6), and a shielding casing (14,15) of
olectes eany cenducting sheet mitecisl suzzounding the sondueter (25) in
an electrically insulating mannse. The essing (14,15} having an
gsaentially eircular eylindricsl shape (18) which mesges imte two
. adimcent side-pieces (22,19} provided with copnection ends (23) for right
angle mounting en & printed cizeult bussd (9), im particwlar for surfpes.
sounting. e side-pieces (19) of 8 casing (15) of & higher situsted
gentact alement {4} beunds paAstly 8 eisculas sylindeical magsmtiea
15 {20} whieh sngages on the circular cylindcical part (98) of the casi.aq
{16) situated lowes down.
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Coaxial conmnector module for mounting on a printed cizcuit board.

The invention relates to a csaxial connector medule, comprising
a housing of electrically insulating material provided with at least two
electrical contact elements each having a contact side in the form of a
coaxial inner and outer centact part for contacting a further connector
and a right angle connection side for mounting on a printed eircuit boazd
in the form of an electrical conductor which is coannected to the inner
contact part and is provided with a commectien end for mounting on the
printed cizeuit board, said conducter is surrcunded in an electrically
insulating manner by a shielding casing of electrically conducting sheet
material which is electrically connected to the cuter centact part, said
easing having an essentially sircular cylindrical shape which towards the
connecticn end of the conducter merges inte two adjacent side-pieces
provided with at least one connection end for mounting on the printed
eireuit beazrd.

& coaxial connector module of this type having a row of single
centact elements is disclesed by, inter aslia, Zurcpean Patent Application
0,354,678.

Buropean Paten: Application 91203142.4, which is not a prier
publication, discleses a cecaxial comnector module having a plurality of
contact elements azranged in rows and celumns. The centact elements of
this medule are provided with a rectangular shielding casing of sheet
metal. These casings can be easily adjacently arranged.

Bowever, it has been found that such a2 sheet metal rectangular
shielding casing introduces an impedance mismatch relative to the coaxial
inner and outar contact part at thé_éentgct gide of a contact element,
Inpedance mismateh can lead te undesifable reflections and & lower signal
powar transfer between the centact side and the connection side of the
contact elament.

The ebject of the invention is therefcre to provide a coaxial
connecter medule of the type mentioned in the'praamblg, having at least
two centact elements which are disposed above ecne another viewed from the
coanection side and are provided with shielding cases having a negligible
impedance mismateh between thg%@cﬁtact and connection side of the contact

elements. #
This ig achieved according to the invention inm that a first
part of the side-pieces af the casing of a higher situated contact

This Sheet Has Been Repiaced This is the replacsment sheet
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t he side-pieces, for supporting and positioning the el ec- trlcal conductor

connected to the inner contact part. This el ectri calhisSbertlt tsel f
be provided with an elec- trically insulating sheath 1l . Two
or nore contact elenments with casings accord- ing to can be

* i ‘ i“';"‘:,‘ 1 1
assenbl ed as a separate unit for |ncorporgt|on in a housi ng, and the unit
and the hous- ing can be provided with nedns for interlocking thereof if

desired. A plgagh idoied o %&gﬂ@'éyﬁiﬁ&léf &fyfsgcom 4o Ah300RGek hOLAET 1O

form a coaxi conhector havin act e s arranged in

rows and cofircypem cylindripal aﬁaﬁﬁeﬁeﬁﬁécﬁﬂéﬁﬁiﬁl rasing aEtuased yoyerelons, ar e
conposed of yiiliel £afEcofd Gadt AV 8aiPIBE diBcdd @xBOME Byond the lower situated

casingl{s} and having at least one connectisn end.

Ia the connection medule according to the invention the
circular cylindrical shielding sf in a column adjacently arranged coatact
slements is maintained as far as possible, while the eylindrical part of
a casing situated lower down acts as a shield for the eylindrical &aSing
higher up, which engages en the casihg lower down. By suitably
dimensicning the casings with respect to the electrical conductor
cennected to the inner conmtact part, the electrical impedance at the
connectien side can substantially be equal over the greatest possible
freguency range te the impedance at the contact side of the contact
elements arranged above one another.

Further, the casings of the highég situated centact elements
formed aceording to the invertion, i.e. the contact elements which,
viewed frem the printed circuit boazd, are situated above a2 contacst
element arranged adjacent to the plane of the board, automatically ensure
the desired mutual alignment of the contact elements during assembly.

Altheugh the tws casings can be electrically and mechanically
interconnected by means of electrically condusting adhesive cr soldering
material, in an advantageous embodiment of the iavention the si dempxeces
are made regilient in the transverse direction, with a pre-tensicning of
the side-pieces towards each other. This seans that during assembly the
above-meantioned first part of the side-pieces of a casing situated higher

up engages in a mechanically clamping manner on the cylindrical part of a
casing situated lower down, and tolerance differences in the dimensions
of the side-pieces and the connecticn ends thereof, in particular as
regazrds the length viewed in the dicection transverse to the plane of the
printed circuit board, can easily be abscrbed for electrically connecting
the connectien ends of the casings to the corresponding connection
patches of the sircuit on the beard. -

The connection ends for mounting on a printed cizcuit bcard can
be made either for the known pin/hole soldering mounting or for surface
meunting by seldering or el ecﬁrgcally conducting achering on the
corresponding connection patches o> a suzface of a printed circuit board.

Mounting en a pr;nted'cxrcuit board for suszface mounting
technigues, which at one side has circuit tracks and cennection patches
for mounting the desived electrical and electronic eémp@ﬁeﬁéé and at the

Tfms is {ﬁh@ r@pﬂac@m@m shest
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/- - - -
‘g&%g | obe projecting fromthe casing, in such a
uh‘

and at |east one co
manner that Wi

‘ t he housing are nounted the at |east one | obe
engages in th in%ll gr oove, and the one or nore casings project
out si de beyond gl ALILISE MJ¥% or connection to a printed circuit board.

| nst ead of providing the contact el emeng s and the housing with
correspondi ng | ocki ng neans, the housing and the contact el enents can al so

sinply bethéxeddseas araler ot alédieibdpylcbdavdesid adeedine €9MHeacCt el enents
heir con- nection ends

can in this. c e fixed sol dering or adherin (

to the cg?ﬁeéf%%%ag% n&é%ogr?ﬁ%%%egﬁ Rbﬁfcﬁe%”,rcﬂ%'l Eg?’f’% thﬁ%ﬁsnﬁe%a_fﬂsb%"fﬁf ixed to

t he pri nshielsiing fifebbafdabgasimans ¢ ldse {rporbgntnehatheteths idid6-gidceas

Eur opeanggntact each other or ace gseparate from each cther. The above-mentioned
conducting layer of the printed circuit beard te be connected to the

signal earth also in the latter case provides a sufficiently effective

shield against elsctromagnetic radiation frem and to the electrical
conductor cennected te the inner contact part and surreunded by the
casing.

The use of surface mounting technslegy alse ensures that high-
frequency (4F) electromagnetic radiation from the ends, prejecting from
under a printed cireuit board, of the electrical conductor cennected to
the inner contact part is prevented in the case of pin/hole soldering
mounting. In particular, with the use of so-called mother/daughter hoard
configuratiens, such an HF radiatiom can cause undesirable
electromagretic interferences.

In the preferred enbodiment of the connector module according
to the invention the cemnecticn ends of a casing are in the form of
pzojections for surface mounting, situated near the corner points of
rectangular parts of the side-pieces, with a flat end formed at right
angles to the side-pieces for mounting en a corraspending connection
pateh. These projections alsec serve to provide stable suppoct for the
casings on the printed cireuit board. .

Tihe connecticn end of the conductor connected to the inner
contact part is alse preferably provided with a flat end for electrical
connection to a connection patch of the board. If a visual inspecticn of
th@.pesiti@n ef the imner'ecnductsg relative te the corresponding connec-
tion patch is desired prior to the electrical cennecticn thereef, it is
advantagecus to use a further embodiment of the inventien, in which the
casing is provided with a movable cover at the end facing away from the
contact side of the contact element.

The corresponding contact element can now be positiened with
cpen csver on the printed eireunit board, foll@@img which the pesition of
the conducter relative to the correspending ccﬁngcticﬂ patch can be
checked and cerrected if necessary. The cover can then be closed. If the
cover is alse provided with cemnection ends for surface-nounting on the
printed circuit board, no separate locking means for locking the cover on
the casing need be provided. By providing the cover with an elongated lip'
and the casing with a groove for receiving this lip, the cover can be

This is the replacement shéet
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Pat ent Application 0,390,295, if necessary desi gnee—for—surface mounti ng.

The invention also relates to a housing and a unit c W)

contact elenents as claimed in claim10. These cont

provi ded with ' 6 _
4

easily, slidably mounted on the casing.

The casing is preferably provided with electrically insulating
material, at least in a part thereof bounded by the side-pieces, for
supperting and pesiticning the electrical conducter connected to the
inner centact part. This electrical cenducter can itself be provided with
an electrically insulating sheath if necessary.

Two or more cgntact elements with casings accerding to the
invention can be assembled as a separate unit for incorperatien im a
housing, and the unit and the housing can be provided with means fexr
interlecking thersof if desired. A plurality of these units can be
adjacently arranged in order to form a ccaxial connesctor having a
plurality of contact elements arranged in rows and columns.

In. a prefecred embediment the locking means are composed of at
least one groove formed in the housing ané at least ene cecresponding
iobe projecting from the casing, in sueh a manner that when the unit and
the housing are mounted the at least cne lobe engages in the at least one
groove, and the ore or mere casings project sutside beysnd the housing
for conneetiecn %o a printed circuit boaré.

Instead of providing the contact elemenis and the housing with
cerrespending lecking means, the housing and the contact elements can
alse simply be fixed separately to the board if desired. The contact
elements can in this case be fixed by soldering or adhering their.
cennection ends to the corresponding connection patches, while the
housing can be fixed te the printed cirevit boazd by mesns of the fixirg
means described in Eurspean Patent Application 0,3%0,295, if necessary
‘designed for surface mounting.

The invention alsc relates te a housing and coaxial contact
elements such as those described above. These contact elements can be
provided with an inner cecntact part inm the form of either a socket
contaet or a plug contact.

_ The ternm "printed circuit board” is understcod tc mean in
general any board or substrate with electrically conducting tracks or
paths and ccnnection patches, thus for examplé also a substrate of a
liguid erystal display and the like.

The invention is explained in greater detail below by means of
a number of exemplary of embodiments with reference te the drawings, in
which:

Figure 1 ghows schematically in perspective a coaxial connector
medule accerding te the invention, mounted on a surface of a printed

This is the replacement sheés




an inner contact part in the formof either a socket]con-
cont act . . The term "printed circuit board"* e adny! nmean in
general any board or substrate with electricall ‘ 'avLacks or paths
and connection patches, thus for exanple also a GER tld (o Tk l'iquid
crystal dis- play and the |ike. The ifvention is explalned in greater
detail bel ow by neans of a nunber of exenplary of enbodinents with

ref erence t@tachét deafings, in which: Figure 1 shows schematically in

perspective a C@Bkl 2CAHVABCécHensDEal By AGCHELHpBEEdve tIE coBXRIL- contact

i on n n rf f n I r r
tion, mou té&%ﬁ%ﬁts a%%ozé¥%% ég tﬁe xﬁvet%&mfmcé% eé é%%acn 'tep of the other;

_aft or a plug

Figure 3 shows schematically ir lsagitudinal view the assembly
of coaxlal contact elements shown in Pigure 2, provided with a contact
gide in the form of female contacts.

Figure 4 shows a partial schematie view aleng the line IV-IV in
Pigure 3;

Figure 5 shows schematically a longitudinal view of two coaxial
contact elements accerding te the inventicn mounted cne en tep of each
sther, and previded with a contact side in the form of male contacts; and

Pigure £ shows schematically in perspective coaxial contact
elements according to a further embodiment of the inventioan.

In Pigure 1 & coaxial connector medule according to the
invention is shown by reference number 1, and comprises a housing 2 of
plastie, which in the embodiment shown has two rows each with three
channels 3 arranged in columns and having therein a egaxial contact
element 4. Each coaxial contact element 4 comprises a circular
eylindrical outer contact part 5 surrounding a socket-type inner contact
pact 6, both of electrically conducting material.

The housing 2 is provided with lobes 7 for engaging in
corresponding grooves of a further comnecter to be contacted with the
connector 1, for example the coaxial connector module 2 shown im Figure 1
of Burscpean Patent Application 91203142.4, which is net 2 prior
publication. The hook-shaped projecticns & of the housing 2 serve to lock
the eennecter 1 to the further connecter. It will be clsar that the lobes
7 .and hooks 8 are optional. The connector 1 can alss be provided with
more or fewer coaxial contact elements 4, whose contact side can also be
in the ferm of a plug contact, as shown in Figure 5.

For shielding purposes and right angle connection to a printed
eircuit board 9, which is provided at one side 10 with connection patches
11, 12, 13 for surface mounting, from which one or wore circuit tracks
{not shown) can extend on the surface 10, the é@axial contact elements 4
are provided with casings 14, 15 of electrigally conducting sheet
material acesrding to the invention. The printed circuit board 9 is
praferably provided with an electrically cenducting layer 17 at its other
side 16, for connection to the signal eazth of the electrical circuit
formed by the electrical and electrenic components (not shown)} to be
mounted or already mounted on the board 9 at the side 10.

This is the replagement shs:
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Figure 2 shows schematically in perspective two coaxi %ﬁ%ﬁ@ﬁ& Waced

.elements according to the invention nount ed one on top

Figure 3 shows schematically in longitudinal view ~ the a W
coaxi al contact elenents shown in Figure 2, provided w | :
side in the form of femal e contacts. & Figure 4 shows apar5t|ﬁl
schematic view al ong the line IV-1Vin Figure 3; Figure 5 shows
schematically a | oﬁg?‘ﬁ?dizn%?@“ﬁ Ry agpenbly PRAWEEBE Mo GRErEet cepbafint s

accordi ng elesights 4 of | thectipeoBhroBURARCTLABE VRitRftedl 110 3C BoNinkCbne ABEve
provi ded Wd o2n&ONE8C tend! ke’ Be (G LY, MRl JIBLE-G0 patchel 34L S12 30d 13
are alsoc shown. '

As can be seen clearly from Figure 2, the casing 15 of the
coaxial contact element situated higher up comprises a cylindrical part
18, which extends in line with the outer contaet part 5, and at the
connecticn side facing the comnection patches 11, 12, 3 is provided with
gide-pieces or flanges 19, of which a first part 20 is made circular
cylindrical and engages on the correspending cylindrical part 18 of the
casing 14 of the coaxial contact element situated belew, while the second
part of the side-pieces 19 extending beyend the lower situated cocaxial
contact element extends in the form of flat sheets 21 until close to the
connection patches 11, 12. The side-pieces or flanges 22 of the casing 14
of the lower situated ccaxial contact element are simply composed of
rectangular sheet parts extending in the direction of the connection
patches 12 and 13.

' For right angle surface-mounting comnection to the respective
connection patches 1!, 12, 13 the flat sheet pacts of the gide-piaces 19,
22 are provided near their corner points with projections 23, which are
flanged ocutwards and extend with their flat surface 24 transverse tc the
side-pieces 13, 22.

Figure 3 shows a longitudinal view of the assembly cf coaxial
contact elements 4 shown in Pigure 2, in which the inner contact parts 6 -
on the contact side and the electrical concductors 25 connected thereto,
with connectien ends 26 for surface mounting which aﬁ@ surrounded and
electrically insulated by the casings 14, 15, are indicated by dashed
lin@s. At the end facing away from the contact side the casings 14, 1%
are closed by wmeans of a cover 27, 28.

Figure 4 shows a section along the line IV-IV in Figure 3, the
inner contact part 6 and the electrical conductor 25 being omitted for
the sake of clarity.

It can be seen from this sectional view that the eylindrical
part 20 of the side-pieces 19 of the top casing 15 cennects to the
cylindrical part 18 of the lower situated casing 14. The lower casing 14
consequently acts as a shield for the electrical conductor 25 of the
contact element situated above it. Whem a printed circuit beard 9
provided with a protective layer 17 is used, as shown in Figure 1, this
layer 17 acts as a shield for the electrical conductor 25 of the easing
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Figure 6 shows schematically in perspective coaxial - cont—aet—el effefts———
according to a further enbodi- ment of the invention
coaxi al connector nodul e according to the invention is shovvr:Fhl pugEhe
nunber 1, and conprises a housing 2 of plastic, which in the E ‘
shown has two rows each with three channds 3 arranged in col

havi ng therein a coaxial con- tact elenent 4. Each coaX|aI contact'eleneht
4 conpris- %4 situated directly above the beard 9.

if desired, and in particular when a printed circult board 9
without protective layer 17 is used, for example in the case of pin/hsle
goldering mounting, the casing 14 can also be formed in such a manner
that the side-pieces 22 touch each other, as shown by dashed lines 29. Of
cturse, the side-pieces 19 of the casing 15 can alsc be designed in this
way, as indicated by dashed lines 30. The further enbodiment shown by
dashed lines 29, 30 alsc has the advantage that an optimum impedance
match ean be achieved, because the symmetrical shape of the outer and
inner contact part 5, 6 is continued as much as possible at the

connection side by the correspending casings 14, 15 and the electrical
conductors 25.

Figure 5 shows a similar view tc that of Figure 3, but the
contact sicdes cf the coaxial contact elements are in the form of male
eontacts, with an outer contact part 33 and a pin-shaped inner contact
part 34, both of eléctrically cenducting material.

Plastic support elements for the conductors 25, disposed
between the side-pieces 13, 22, are indicated by reference numbers 31 and
32. Instead of plastic, the elements 31 and 32 can, of course, be made of
any other suitable insulation material, while the conductors 28
themselves can be provided with an electrically insulating sheath. For
lecking the centact elements on the housing 2 the casings 14, 15 are
provided with & lobe 42.

In this embodiment of the invention the connection ends of the
casings 14, 15 and of the conductors 25 are by way of illustraticn in the
form of soldering pins 44, 45 for pin/hole soldering mounting om a
printed eircuit board. Of course, the soldering ends in gquestion can alsc
be designed for surface mounting, as shown in the embodiment according to
FPigures 1 - 3.

Figure & shows a further exbodiment of the invention, in which
the covers 27, 28 of the sheaths 14, 15 are in the form of swingable
eovers 3§, 36, each provided with cemnection ends 37 for surface mounting
on a connection pateh 12, 14. In the embodiment shown the covers 35, 36
are provided with a lip 38, 39, which is accommodated in a c@rzgsp@nding
groove 40, 41 of the casing 14, 15.

The advantage of using such covers 35, 36 is that the -
contacting of the conductor 25 with a connection patch of the printed
circuit board 9 prior to electrical connection, for example by scldering,

can be inspected.
’ This is the replacement shaat




7 es a circular cylindrical outer contact part 5 surrounding a socket-type
i nner contact part 6, both of electrically conducting material. The
housing 2 is provided with |obes 7 for engaging in correspondi ng grooves of
a further connector to be contacted with the connector 1, for exanple the
coaxi al connector nodule 2 shown in Figure 1 of European Pat- ent
Appl i cation 0,488,482 nentioned above. Thé& hook- shaped projections 8 of

the housing 2 serve '}h% !sﬂ?tfa‘ipggcees 18, 22 are preferably grentgnsiéned to spring
towards each other, in such a manner that the cylindrical part 20 of the
side-pieces 19 engages in 2 clamping manner cn the cylindrical part 18 of
the c@ntaét elemeét situated lower down, while during the positicning of
the casings on the printed circuit board g.as 8 result of the spring
gction a firm contacting of the projections 23 on the respective
cennection patches is ebtained, and compensation can also take place for
telerance differences in the dimensicns of the side-pieces 19, im
particular the dimensions at right angles to the board 9. All this is
such that a firm contact between the projections or connection ends 23
and the corresponding connecticn patches is guaranteed. The connection
ends 23 can be connected with thelr fazes 24 in the usual manrer by a
suitable surface weunting technigue to the corresponding cenneciicn
patches 11, ﬁég 13, as can the connection end 26 of the conductors 25.

In a practical embodiment the casings are formed by punching
and suitable modulaticn from a sheet of nickel-plated steel 0.2 mm thick.
The casings can be eleétrically connected to the respective ocuter contact
parts by spot welding, by riveted connections, fslded joiats ete.

The invention is, of course, not restricted teo the embsdiment
shewn of two contact elements mounted ome above the other. If desized,
three or more contact elements can be slectrically connected to a printed
cirecuit board by the methed according tc the invention.
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connector 1 to the further connector. It will be cl ear—that-the lebes 7 and

hooks 8 are optional. The connector 1 can also be provigded,
fewer coaxial contact elenments 4, whose contact side ca %g

formof a plug contact, as shown in Figure 5. For s
and right angle connection to a printed_circuit board 9, i i)
at one side 10 with connection patches ?1,12, 13 for surface nount- ing,
fromwhich one or nore circuit tracks (not shown) can extend on the surface
10 , the coaxial contact ele- nents 4 are provided with casings 14 1 5 of
el ectrically conducting sheet nateria@%&&&grding to the invention. The
printed circuit board 9 is preferably provided with an electrically
conducti n?., | ayer ;E@;xfgl !cégm%ttgge rme%rlugee, ]éghpfising a housing of electrically
insulating material provided with at least twe elsctrical contact
elements each having a contact side in the form of a coaxial inner and

outer eosntact part for contacting a further ceonnecisr and a right aagle

connecticn side for mounting om a printed circuit boazd in the form @ﬁ'%n
electrical conductor which is connected to the inner contact part and is
pz@viéed with a connection end for mounting on the printed circuit bsaczd,
said conducteor is surrounded in am electrically imsulating manner by a
shielding casing of gle;trically cenducting sheet material which is
electrically connected to the outer contact part, said éasing having an
essentially cizcular cylindrical shape which tewards the connection end
of the conducter merges ints twe adjacent side-pieces provided with at
least one cennection end for mounting on the printed circuit board,

characterised in that at least tws contact elements are disposed above

cne ancther viewed from the ceonnectiocn side, wherein a first part of the
side-pieces of the casing of 2 higher situated contact element bounds a
eircular cylindrical crogs-section and engages on the circular
eylindrical par: of the adjacent eésing situated lower down, while 2
second part of said side-pieces extgnds beyond the lower gituated
casing{s) and having at least one connection end.

2. Coarial comnnector medule éccardiﬁg te Claim 1, wherein said
side-pieces are made resilient im their transverse direction.

3. ' Coaxial cennector module according te Claim 1 or 2, wherein the
cotinection ends ©f a casing are projecticns formed near corner points of
th@ side-pieces for surface mounting, with a flat end formed at right
angles te said side-pieces.

4, Ceaxial eonnecter module accosrding to Claim 3, wherein said
casing is provided with a movable cover at the end facing away from the
contact side of the contact element.

g, Coaxial connecter module accozding te Claim 4, wherein said
cover is provided with an elcngated lip and the casing having a groove
for receiving said lip when mounting the caver to the casing.

. Coaxial connector module according to Claim 4 er 5, wherein
said cover is provided with at least one cennection end for surface

meunting. Tris is the replacement shest
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for connection to the signal earth of the electrical circuirt—formed by—the
el ectrical and el ectronic conponents (not shown) to be nnqﬂﬁﬁgﬁ __al ready
nounted on the board 9 at the side 10. Figure 2 shomsﬂﬁ. v Higced

unit of two coaxial contact elenents 4 of the type shown i
situat- ed in - a colum one above the other. For the sake o 1 it
connection patches 11, 12 and 13 are al so shown. As can be seen
clearly fromFigure 2, the casing 15 of yghe Coaxi al contact el enent
situated higher up com prises a cylindrical part 18, whi-ch extends in |ine
wi th the Guter corteseta)aohnégtoambdnle tdozccdingets Tlmini e 2f ad- €, N cehe,

connect | O%hgﬂi%hg% Jc} méz?e’ c&z@tajcﬁ Qie%\é}ngse%i%égéd above cne ancther form a
separate unit for accommodation im the housing, which unit and housing
are provided with means for imterlocking therest.

@ Coaxial connector module accezding te Claim 7, uhérein said
locking means comprise at least one groove formed in the housing and at
least cne corresponding lobe projecting from a casing, in such & manner
that when the unit and the housing ace mounted said at least one lgbe )
engages in said at least sne greove and zaid one or more casings preject
cutside beyond the housing for connectisa to & printed eircuit beazd.

8. Ceaxial connector module according te Claim 7 or 8, comprising
& plurality of adjacently arranged units.

0. Unit and housing according to Claim 7, 8 or 9, for forming a
coaxial connecter medule according te one or moze of the preceding
claimsg.

This is the replacement shest
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8 - side-pieces or flanges 19, of mhiéh;a;tffét part 20 is made circul ar

gyl indri cal
casing 14 of the coaxial

and engages on the corngsponding cylindrical

part 18 of the
contact el enment situated below while the second

part of the side-pieces 19 extending beyond the | ower situated co-

11

COAXIAL CONNECTOR MODULE FOR MOUNTING ON A PRINTED CIRCUIT BOARD

Abstract

Coaxizl connectsr medule (1}, é@mpgiging a housing (2) provided
with electrically conducting ccatact elements (4) at least two of whiech
ars disposed above cne another. Each contact element (4) having a contact
gide in the form of 2 coaxial inmer and cuter centact part {§,5) and a
cennection side in the form ef an electrical conductor (25) cannected ta,
the ianer centact part (6}, and a2 shieldirg caging (14,15]) of
electrically conducting sheet material surrcunding the conducter (25) in
an electrically insulating manner. The casing {14,18) having an
essentially eircular cylindrical shape (18] which mergaes iato two -
adjacent side-piecas (22,13) providea with coniiedtion erids: {23) tor Fight
angle mounting on a printed circuit beard {9), in partieular for surface
mounting. The zide-pieces {19) @f.a casing (15} of a higher situated
eentact element (€§ bounds pacrtly a circular cylindrical cross-section
{20) which engages en the circular cylindrical part (18) cf the ecasing

{14) situated lower down.

"
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axial contact elenent extends in the.formof-flat sheets 21 until close to
t he connection patches 11, 12. The side-pi'éces-ior flanges 22 of the casing
14 of the lower situ- ated coaxial contact elenent are sinply conmposed of
rectangul ar sheet parts extending in the direction of the connection
.patches 12 and 13. For right angle surface-nounting connection to the
respective connection patches 11, .12, 13 the fl'at sheet parts of the

si de-pieces 19, 22 are provided near their corner points with projections
23, which are flanged out- wards and extefd with their flat surface 24
transverse to the side-pieces 19, 22. Figure 3 shows a | ongitudi nal
view of the assenbly of coaxial contact elenents 4 shown in Figure 2, in
whi ch

W 7Y
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the inner contact parts 6 on the contact side and the electrical conductors
25 connected thereto, with con- nection ends 26 for surface nounting which
are sur- rounded and electrically insulated by the casings 14, 15, are

i ndi cated by dashed lines. At the end facing away fromthe contact side the
casings 14, 1 5 are closed by neans of a cover 27, 28. Figure 4 shows
a section along the line IV-1Vin Fig- ure 3, the inner contact part 6 and
the electrical conduc- tor 25 being omtted for the sake of clarity.

It can be seen fromthis sectional viewthat the cy- lindrical part 20 of
the side-pieces 19 of the top casing,l5 connects to the cylindrical part 18
of the lower situ- ated casing 14 Theé | ower casing 14 consequently acts

T
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as a shiel
above it.

17 i s used,

el ectri cal
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d for the electrical conductor 2wf the :%ﬁ%@‘aét efielﬁfégﬁ" Ji- tu gaged 1.
When a printed circuit board 9 provided e Rt eftiade M. by prged .44

as shown in Figure 1 , this layer 17 act#lazwasthi eheof .o ta peged .7
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_ COAXTAL CONNECTOR MODULE FOR MOUNTING

ON A PRINTED CIRCUIT BOARD

Descrigtion

The inventicn relates tc a ccaxial connacter med-
ule, comgrising a housing of electrically insulating ma-
terial provided with at least two electrical contact sle-
ments 2ach having a centact side in the form ¢f a ccaxial
inner and outer contact part for contacting a further cen-
necter and a right angle ccnnecticn sicde for meunting
cn a printed circuit board in the form cf an electrical cen-
ductcr which is connected to the inner contact part and
is provided with a connection end for mounting on the
printed circuit Scard, said conduc?cr is surrounded in an
electrically insufating manner by a shielding casing cf
electrically conducting sheet material which is electrical-
ly connected to the outer contact part, said casing hav-
ing an essentially circular cylindrical shage which tc-
wards the connection end of the conductor merges into
two adjacent side-pieces provided with at least one con-
nection end for mounting on the printed circuit board.

A ccaxial connector module of this type having a
row cf single contact elements is discicsed by, inter alia,-
European Patent Application 0.354,678.

Eurcpean Patent Application 0,488,482, which is
prior art under Article 54 (3) EPC, discleses a coaxial
connector module having a plurality of contact elements
arranged in rows and columns. The contact slements of
this mecdule are provided with a rectangular shielding
casing of sheet metal. These casings can be easily ad-
jacently arranged.

However, it has been found that such a sheet metal
rectangular shielding casing introduces an impedance
mismatch reiative to the coaxial inner and outer contact
part at the contact side of a contact element. Impedance
mismatch can lead to undesirabie reflections and a low-
er signal power transfer between the contact side and

the connection side of the contact slement. .
This is the replacement stie
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conductor 25 of the casing 14 situated directly above the board 9.

df desired, and in particular when a printed circuit board 9 w thout
protective layer 17 is used, for exanple in the case of pin/hole soldering
mounting, the casing 14 can also be forned in such a manner that the side-
pi eces 22 touch each other, as shown b? dashed lines 29. O course, the

si de- pi eces 19 of the casing 15 can al o be designed in this way, as

i ndi cated by dashed |ines 30. The further enbodi nent shown by dashed |ines

29, 30 al so has the advantage that an optinum i npedance match can be
achi eved, because th?f@mie@@ithélmb’ﬁﬁ%@mﬁ hesetaneeto pravidendr cont act

part 5, 6 IS CONeRHGH| BSnAUELRMANTE &f th@ltyb8mepRictfdd & thede
preamble, having at least two contact elements which
are disposed above one another viewed from the con-
nection sice and are provided with shielding cases hav-
ing a negligible impedance mismatch between the cen-
tact and connection side of the contact elements.

This is achieved according to the invention in that
at least one higher and at least one lower contact ele-
ment are disposed above one another viewed from the
connection side for mounting on the printed circuit
board, wherein a first part of the side-pieces of the cas-
ing of sach higher situated contact element bounds a
circuiar cylindrical cross-section and engages on the cir-
cular cylindricai part of the adjacent casing situated low- -
er down, while a second part of said side-pieces extends
beyond each lower situated casing and has at least one
connection end.

in the connection module acsording to the invention
the circular cylindrical shielding of in a coiumn adjacent-
ly arranged contact elements is maintained as far as
possible, while the cylindrical part of a casing situated
lower ccwn acts as a shield fer the cylincrical casing
higher up. which engages cn the casing lcwer dewn, By
suitably dimensicning the casings with resgect to the
alectrical concductor cennected te the inner contact part,
the electrical impedance at the connecticn sice can sub-
stantially be equal over the graatést gessible freguency
range to the impedance at the centact side of the contact
elements arranged above cne another.

Further, the casings of the higher situated contact
elements formed according to the invention, i.e. the con-
tact eiements which, viewed frcm the printed circuit
board, are situated above a contact element arranged
adiacent ‘o the plane of the board, automatically ensure
the desired mutuai alignment cf the coniact elements

during assembly. .
: This is the replacement shest
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by the correspondi ng casings 14, 15 and the electrical conductors 25.
Figure 5 shows a simlar viewto that of Figure 3, but the contact sides of
t he coaxial contact elements are in the formof nmale contacts, with an
outer contact part 33 and a pin-shaped inner contact part 34, both of elec-
trically conducting material. Pl astic support elenents for the
conductors 25, dis- posed between the sidé&- pieces 19, 22, are indicated by
ref erence nunbers 31 and 32. Instead of plastic, the el- enments 31 and 32
can, of course, be nediéhotigmihetina casi ésl ean el gletticaly enigal . while

g Sheat . “For TEARTRTAS, IRBERBNIRY hbingoP Gatlnca v | roul =
conducting achesive cr scicering material, in an acvan-
lagecus embediment cf the inventicn the side-cieces
are mace rasilient in the transverse cirecticn, with a pra-
tensicning cf the side-piecas tcwards each cther. This
means that during assembly the abcve-menticned first

-part of the sice-pieces cf a casing situated higher up
engages in a mechanically clamging manner on the cy-
lindrical part of a casing situated lower down, and toler-
ance differences in the dimansions of the side-cieces
and the connection ends therec!, in particular as regards
the length viewed in the direction transverse to the plane
of the printed circuit board, can easily be absorbed for
slectrically connecting the connection ends of the cas-
ings to the corresponding canrectaon patches of the cir-
cuit on the board.

The connecticn ends for mounting on a printed cir-
cuit board can be made either for the known pin/hole
soldering mounting or for surface mounting by soidering
or electricaily conducting adhering on the correspending
connection patches on a surface of a printed circuit
board.

Mounting on a printed circuit board for surface

mounting techniques, which at cne side has circuit
tracks and connection patches for mounting the desired
electrical and electronic components and at the other
side has a layer of electrically conducting material tc be
connected to the signal earth of a circuit, means that as
regards the shielding effect of a casing it is less impor-
tant whether the side-pieces contact each other or are
separate {rom each other. The above-mentioned con-
ducting layer of the printed circuit bcard tc be connected
to the signali earth alsc in the lafter case provides a suf-
ficiently effective shield agains! electromagnastic radia-
tion from and to the electrical conductor connected to
the inner centact part and surrcunded by the casing.

This is the replacement shest
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housing 2 the casings 14, 15 are provided with a | obe 42. In this
enbodi ment of the invention the connection ends of the casings 14, 15 and
.of the conductors 25 are by way of illustration in the formof sol dering
pins 44, 45 for pin/hole soldering nmounting on a printed circuit board. O
course, the soldering ends in guestion gan al so be designed for surface
mounting, as shown in the enbodi ment acctording to Figures 1 - 3.
The use of surface mounting technciogy aisc en-
sures that high-fraguency (HF) slectromagnetic radia-
tior from the ends, proiecting from under a nrinted circuit
boars. of the electrical conductar connected ¢ the inner
contact part is prevented in the case of pinshoie solcer-
ing mounting. In particular, with the use ¢f so-callec
maother/caughter bcard cenfiguraticns, such an HF ra-
diaticn can cause undesirable electremagnetic interier-
ences.
In the preferred embodiment ¢f the cennecter mec-
uie accerding to the inventicn the cennecticn ends ¢f &
casing are in the fcnm of projecticns for surface mount-
ing, situated near the comer geints cf rectangular parts
of the side-gieces, with a flat end fermed at right angles
1o the side-gieces for mounting cn a corresgonding cen-
nection patch. These projecticns also serve to previde
stable support for the casings on the printed circuit
beard.
The connection end of the conductor connected to
the inner contact part is also preferably provided with a
flat end for electrical connecticn to a connection patch
of the board. if a visual inspection of the position of the
inner conducter relative to the corrasgonding connec-
tion patch is desired prior to the slectrical connection
thereof, it is advantageous to use a further embodiment
of the invention, in which the casing is provided with a
movable cover at the end facing away from the contact
side of the contact slement. |
The corresponding contact slement can now be pc-
siticned with open cover on the printed circuit board, fol-
lowing which the positicn of the conductor relative to the
corresponding connection patch can be checked and
corrected if necassary. The cover can then be closed. if
the cover is also provided with connection ends for sur-
face-mourniting on the printed circuit board, no separate
locking means for locking the cover on the casing need
be provided. By providing the cover with an elongated
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10 - Figure 6 shows a further enbodi nent of the inven- ton, in which the
covers 27, 28 of the sheaths 14, 15 are in the formof sw ngable covers 35,
36, each provid- ed with connection ends 37 for surface nounting on a
connection patch 2, 14. In the enbodi nrent shown the covers 35, 36 are
provided with a lip 38, 39, which is ac&onnndated In a correspondi ng groove
40, 41 of the casing 14, 15. The advant age of using such covers 35, 36
is that the contacting of the conductor 25 with a connection patch of the

printed circuit Bosrd iReRidsthgWitsE§isovdtot@teiving this lip, the
cover can ba easily, slidably mounted cn the casing.

The casing is preferably provided with electricaily
insulating material, at least in a part therect bounded by
the side-pieces, for supporting and pesitioning the elec-

trical conductor connected to the inner contact part. This
electrical conductor can itself be provided with an elec-
trically insulating sheath if necessary.

Two or more contact elements with casings accord-
ing to the invention can be assembled as a separate unit
for incorporation in & housing, and the unit and the hous-
ing can be provided with means for interlocking thereof
it desired. A plurality of these units can be adjacently
arranged in order to form a coaxial connector having a
plurality of contact elements arranged in rows and col-
umns. _

in a preferred embodiment the locking means are
compesed of at least one groove formed in the housing
and at least one corresponding iobe projecting from the

- casing, in such a manner that when the unit and the
housing are mounted the at least one lobe engages in
the at least cne groove, and the one or more casings
project outside beyond the housing for connecticn to a
printed circuit board.

Instead of providing the contact elements and the
housing with corresponding locking means, the housing
and the contac: elements can aiso simply be fixed sep-
arately lo the bcard if desired. The contact elements can
in this case be fixed by soidering or adhering their con-
necticn ends to the correspending connecticn patches,
while the housing can be fixed to the printed circuit board
by means cf the fixing means described in European
Patent Apglicaticn 0,360,285, if necaessary designed for

- surface mounting.

The inventicn aiso relates tc a hcusing and a unit
comprising twe or more contact eiements as claimed in
claim 10. These contact eiements can be provided with
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nection, for exanple by soldering can be inspected. The si de-pi eces 19,
22 are preferably pre-ten- sioned to spring-towards each other. in such a
manner that the cylindrical part 20 of the side-pieces 19 engages in a

cl anpi ng manner on the cylindrical part 18 of the contact el enent situated
| ower down, while during the positioping of the casings on the printed
circuit board 9 as a result of the s%rlng action a firmcontacting of the
projections 23 on the respective connection patches is obtained, and

conpensati on Caa@imﬁ@%ﬂa&a@fﬁ%ﬁé%bmﬁéﬁﬂaﬁﬁedaféd&@%sl n the

di nrensions of the sid gﬁfces in particular the nmensi ons at right
angles to the b&FCHa UG ERNEGLs such that a firmcontact between the

proj ections or connfhii pirreNgirkdcasitcuiteceardeip untierstocd o
mean in general any bcard cr substrate with electrically
cenducting tracks cor paths and ccnnecticn patches,
thus for axample also a substrate of a liquid crystal dis-
play and the like.

The inventicn is explained in greater detail belcw
by means of a number of exemplary of embcdiments
with reference to the drawings, in which:

Figure 1 shows schematically in perspective a
coaxial ccnnecter module accerding to the inven-
tion, mounted on a surface of a printed circuit board;
Figure 2 shows schematically in perspeclive two
coaxial contact elements according o the invention
mounted one on top of the other;
Figure 3 shows schematically in longitudinal view
the assembly of ccaxial contact elements shown in
Figure 2, provided with a contact side in the form of
female contacts. _
Figure 4 shows a partial schematic view along the
ine IV-V in Figure 3;
Figure § shows schematically a ongttudmai view of
two coaxial contact elements according to the
invention mounted one on top of each other, and
provided with a contact side in the form of male con-
tacts; and
Figure 6 shows schematically in perspective coaxial
contact elements according to a further embodi-
ment of the invention.
ln Figure 1 a coaxial connector module according
fo the invention is shown by reference number 1, and
comgprises a housing 2 of plastic, which in the embodi-
ment shown has two rows each with three channels 3
arranged in columns and having therein a coaxial con-
tact slement 4. Each coaxial contact element 4 compris-

This is the replacement shes?
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I ng connection patches is guaranteed. The connection ends 23 can be
connected with their faces 24 in the usu- al nmanner by a suitable surface
nmounting technique to the correspondi ng connection patches 11, 12, 13, as
can the connection end 26 of the conductors 25. In a practi cal
enbodi ment the casings are fornmed by punching and suitable nodul ati on from
a sheet of nickel-plated steel 0.2 mm# hick. The casings can be
el ectrically connected to the respective outer contact parts by spot
wel di ng, by riveted connections, folded jOIntS et

' es a circular cylindrical outer contact part S surrcunding

a sccket-type inner contact part 8, both of electrically
conducting material.

The housing 2 is provided with ﬂ@aes 7 for engaging
in corresponcing grooves of a further connector tc be
contacted with the connector 1, for example the '*saxia!
connector module 2 shown in Figure 1 of Suropean Pa
ent Application 0,488,482 menticned above. The hooke
shaped projecticns 8 of the housing 2 serve to lock the
connector 1 to the further connector. it will be clear that
the lckes 7 and hooks 8 are opticnal. The connector 1
can alsa be previded with more cr fewer cocaxial contact
elements 4, whcse centact sice can also be in the ferm
of a plug centact, as shown in Figurs 5.

For shielding purposes and right angle connection
to a printed circuit teard 9, which is provided at one side

10 with connecticn patches 11, 12, 13for surface mount-
ing, from which ona or more circuit tracks (not shown)
can extend on the surface 1C, the coaxial contact ele-
ments 4 are provided with casings 14, 15 of electrically
conducting sheet material according to the invention.
The printed circuit board S is preferabiy provided with
an electrically conducting layer 17 at its other side 16,
for connection te the signali earth of the electrical circuit
formed by the electrical and electronic components (not
shown) tc be mounted or already mounted on the board
g at the side 10. :

Figure 2 shows an assembly or unit of two coaxial
contact elements 4 of the type shown in Figure 1 situat-
ed in a column one above the other. For the sake of clar-
ity, the connection patches 11, 12 and 13 are also
shown.

As can be seen clearly from Figure 2, the casing 15
of the Coaxial contact element situated higher up com-
prises a cylindrical parnt 18, which extends in line with
the outer contact part 5, and at the connection side fac-
ing the connection patches 11, 12, 13 is provided with

' This Is the %@@&a@emem sheet




The invention is, of course, not restricted to the em bodi nent shown of

-two contact el enents nounted one above the other. |If desired, three or nore
contact ele- nments can be electrically connected to a printed circuit board
by the nethod according to the invention. Cl ai s

8

sice-pieces or flanges 19, of which a first part 20 is made
circular cylindrical and engages cn the corraspending
cylindrical part 18 of the casing 14 of the coaxial contact
element situated below, while the seccnd part of the
side-pieces 19 extending beyond the lower situated co-
axiai contact element extends in the form of flat sheets
21 untii close to the connection patches 11, 12. The side-
pieces cr flanges 22 of the casing 14 of the lower situ-
ated coaxial contact element are simply composed of
rectangular sheet parts extending in the direction of the
connection patches 12 and 13.

For right angle surface-mounting connection to the
respective connection patches 11, 12, 13 the flat sheet
parts of the side-pieces 19, 22 are provided near their
corner points with projections 23, which are flanged out-
wards and extend with their flat surface 24 transverse
to the side-pieces 19, 22.

Figure 3 shows a longitudinal view of the assembly
of coaxial contact elements 4 shown in Figure 2, in which
the inner contact parts 6 on the contact side and the
electrical conductors 25 connected thereto, with con-
nection ends 26 for surface mounting which are sur-
rounded and electrically insulated by the casings 14, 15,
are indicated by dashed lines. At the end facing away
from the contact side the casings 14, 15 are closed by
means of a cover 27, 28. |

Figure 4 shows a section along the line IV-iV in Fig-
ure 3, the inner contact part 6§ and the electrical conduc-
tor 25 being omitted for the sake cf clarity.

It can be seen from this sectional view that the cy-
lindrical part 20 of the side-pieces 19 cf the top casing
15 connects o the cylindrical part 18 of the lower situ-
ated casing 14. The lower casing 14 ccnseqguently acts
as a shield for the alectrical cenductor 25 cf the contact
elerment situated above it. When a printed circuit beard
§ provided with a protective layer 17 is used, as shown
in Figure 1, this layer 17 acts as a shield for the slectrical
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1. Coaxi al connector nodule, conprising a housing (2) of electrically
.insulating material, provided with at least two electrical contact

el enents (4) each having a contact side in the formof a coaxial inner
(6;34) and outer (5; 33) contact part for contacting, a further
connector and a right angle connection side for nmounting on a printed
circuit board (9) in the formof #&h electrical conductor (25) which is
con- nected to the inner contact part (6; 34) and is pro- vi ded

with a connect |§€ragg (I(:EZG;,S é?*réoﬁaéﬁﬁgaﬁ'*“%mazeé’“m‘ e yggFgg,@d circuit

board, said conductor n-an el I'y 1 nsul ating
manner by a { @S@&fﬁn@ casi ng (14; 15) of electrically conducti ng

It desirad, and in particular whenr: a srintad circuit
beard 9 withcut gretective layer 17 is usad, for axamgle
in the case cf pirnvhcie scidering mounting, the casing
14 can zisc be fermecd in such a manner that the sice-
pieces 22 touch each cther, as shown by dashed lines
28. Cf ccurse, the side-pieces 19 ¢f the casing 15 can
also be designed in this way, as incicated by dashed
lines 30. The further embcdiment shown by dashed
lines 29, 30 also has the advantage that an cptimum
impedance maich can be achieved, because the sym-
metrical shape of the cuter and inner contact part 5, 6
is continued as much as possibie at the connection side
by the corresponding casings 14, 15 and the electrical
conductaers 25. .

Figure 5 shows a similar view to that of Figure 3,
but the contact sides of the coaxial contact elements are
in the form of male contacts, with an outer contact part
33 and a pin-shaped inner contact part 34, both of elec-
trically conducting material.

Plastic support elements for the conductors 285, dis-
posed between the side-pieces 18, 22, are indicated by
reference numbers 31 and 32. instead of plastic, the el-
ements 31 and 32 can, of course, be made of any other
suitable insulation material, while the conductors 25
themsalves can be provided with an electrically insutat-
ing sheath. For locking the contact elements on the
housing 2 the casings 14, 15 are provided with alcbe 42.

In this embodiment of the invention the connection
ends of the casings 14, 15 and of the conducters 25 are
by way of illustration in the form of soldering pins 44. 45
for pin/hole soldering mounting cn a printed circuit
board. Of course, the socidering ends in question can

also be designed for surface mounti ing, as shown in the
embediment according to anures 1-8
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sheet material which is electrically connected to the out er contact

Jpart (5;33), said casing (14; 15) hav- I ng an essentially circular
cylindrical shape which towards the connection end (26; 45) of the
conduc- tor merges into two adj acent side-pieces (19; 22) provi ded
with at |east one connection end (24; #4) for nmounting on the printed
circuit board, character- ised in that at |east one higher and at | east
one | ower contact el ement (4) are disposed above one anot her viewed "’

fromthe connection ﬁg@@ fg) Wéhrﬁer é’gﬁb@@u tRfi tRieS@iry-cui t board,
\r/]\,:werelnaflrst ﬁq,\rsmw rrZ'}ﬁc 2 Qf?w etarfe casmg(lS) of each
gher situated ¢ et QB&W@ 2% 1t B§114diPca

cross-section angreelgtes$ofn dftvibigadle covers 35, 38, each provid-

ed with connection ends 37 for surface mounting on a

cennection patch 12, 14. In the embodiment shown the

covers 35, 35 are provided with a lip 38, 39, which is

accommodated in a corrasponding grocve 40, 41 of the

casing 14, 15.

The advantage of using such covers 35, 36 is that
the contacting of the conductor 25 with a connection
patch of the grinted circuit beard @ prior (o electrical con-
nection, for example by soldering, can be inspected.

The side-pieces 1S, 22 are preferably pre-ten-
sioned to spring towards each other, in such a manner
that the cylindrica! part 20 of the side-pieces 1% engages
in a clamping manner on the cylindrical part 18 of the
ccntact element situated iower down, while during the
positicning of the casings cn the printed circuit board 9
as a resuit of the spring acticn a firm centacting of the
projections 23 on the respective connecticn patches is
cbtained, and compensation can alsc take place fer toi-
erance differences in the dimensions of the side-pieces
19, in particular the dimensicns at right angies to the
board 8. All this is such that a firm contact between the
projections or connection ends 23 and the correspend-
ing connecticn patches is guaranteed. The connection
ends 23 can be connected with their faces 24 in the usu-
al manner by a suitable surface mounting technique to
the corresponding connection patches 11, 12, 13, as
can the connection end 28 of the conductors 28.

In a practical embodiment the casings are formed
by punching and suitable modulatiocn from a sheet of
nickei-plated steel 0.2 mm thick. The casings can be
electricaily connectaed to the respective outer contact
parts by spot walding, by riveted connections, foided
joints etc.
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lar cylindrical part (18) of the adjacent casing (14)
- 12- dains :

THS SHEET HAS BEEN
REPLAGED

11

The inventicn is, of coursa, not restricted to the em-
bodiment shown of two centact elements mounted cne
above the other. If desired, thrae or more contact ele-
ments can be electrically connected to a printed circuit
board by the methed according to the invention.

Claims

1. Coaxial connector module, comprising a housing
(2) of electrically insulating material, provided with
at least two electrical contact elements {4) each
having a contact side in the form of a coaxial inner
(€;34) and outer (5; 33) contact part for contacting
a further connector and a right angle connection

~ side for mounting cn a printed circuit board (9) in
the form of an eiectrical conductor (25) which is con-
nected to the inner contact part {6; 34) and is pro-
vided with & connection end (26; 45) for mounting
cn the printed circuit board, said conductor is sur-
rounded in an electrically insulating manner by a
shielding casing (14; 15) cf electrically conducting
sheet material which is electrically connected to the
outer contact part (5,33), said casing (14; 15) hav-
ing an essentially circular cylindrical shape which
towards the connection end {26; 43) of the conduc-
tor merges into two adjacent side-pieces (18; 22)
provided with at least one connection end (24; 44)
for mounting on the printed circuit board, character-
ised in that at least one higher and at least one lower
contact element (4) are disposed above one
another viewed from the connection side for mount-
ing on the printed circuit board, wherein a first part
(20) of the side-piecas cf the casing (15} of each
higher situated contact element bounds a circular
cylindrical cross-section and engages on the circu-
lar cylindrical part (18) of the adjacent casing (14)

This is the replacement shas




1. Coaxi al wnne_cr or—Todul e, conprising a housi ng (2) of electrically

i nsul ating %ggﬂ,mwg%@ml%@ W th at least two el ectricat Oaanragw
afs

el ements (4) EEWlN g a contact side in the formif & ©

(6,34) and i %HEE Ent act part for contacting [ a_f urftcHbACED
connect or and: Y RGH connecti on side for mounting on a printed
circuit board (9) in the form of a:H’eI ectrical conductor (25) which is

con- nected to the inner contact part (6; 34) and is pro- vi ded
with a connection erte @mﬁenmem isoct aounsenoct restontadito therarsd circuit

board, said CO%% t W Iy I nsul ati ng
manner by a ﬁé?r;n%g@%nlc Q@ %E m?ﬁ%ge%t%b%gilf y é(:loénduct I ng
sheet material FRCYR gtaet.rh fc%@weeoﬁme &4 mereentact ele-

~ ments can be electrically connected to a printed circuit

board by the methcd according to the invention.

Claims

1. Coaxial connector modu&e comgrising & housing
(2) of electricaily insulating material, provided with
at least two electrical centact elements (4) sach
having a contact side in the form of a coaxial inner
(6;34) and outer (§; 33) centact part for contacting

a further connector and a right angle connection

side for mounting on a printed circuit board (8) in
the form of an electrical conductor (25) which is con-
nected to the inner contact part {6; 34) and is pro-
vided with a connection end (28; 45) for mounting
on the printed circuit beard, said conductor is sur-
rounded in an electrically insulating manner by a
shielding casing (14; 15) of electrically cenducting
sheet material which is electrically connected to the
cuter contact part (5,33), said casing (14; 15) hav-
ing an essentially circular eylindrical shape which
towards the connection end (26; 45) of the conduc-
tor merges into two adjacent side-pieces (19; 22)
provided with at least one connection end (24: 44)
for mounting on the printed circuit board, character-
ised in that at least one higher and at least one lower
contact element {4) are disposed above cne
another viewed from the connection side for mount-
ing on the printed circuit board, wherein a first part
(20) of the side-pieces of the casing {15) of each
higher situated contact eiement bounds a circular
cylindricat cross-section and engages on the circu-
lar cylindrical part (18) of the adjacent casing (14)

”!!NJ mll! “!!l “ILI m i!li | | This is the (épﬂacement sheet
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outer cont act part (5; 33), sai d casing (14; 1 5) hav- ing an
essentially CIW@&&H BeemtFPI2E8| shape which t oW |
(26; 45) of u“» | i, merges into two adjaf 5 5 §HE@' HAS CBEEN(/19:

end

e

22) provi ded |}yi (F{FIE (Balll one connection end (2§; 44)REPLACE®r moynting
on the printed cit board, character- = ised in that atr teast—ot

hi gher and at | east one | ower contdct el enent (4) are disposed above
one anot her viewed fromthe connectlon side for nount- ing onthe
printed circuit betkatedvewer dawn. rwhigagisecong Bariof2thefsi de- pi eces of
the casing (15) osa@ae@eegne@as;muews@ey@r@@a foweersity- bounds a
circular  cyligad Qé% 7 R PE aPledirlcRR0RMPGRACH 8ng TOu

cylindrical part &' adj acefit '¢asin

Ccaxial cecnnector module according to Claim 1,
wherein saic side-pieces {16 22) are made resilient
in their transverse diracticn.

Coaxial cennecter medule aceording to Claim 1 ar
2. wherein the connecticn ands (24) of a casing (14,
15) are projections formed near comer points of the
side-pieces fcr surface mounting, with a fiat end
(23) fermed at right angles {0 said side-gieces.

Coaxial ccnnector module accerding to Claim 3,
wherein said casing (14, 15) is provided with a mov-
abie cover (35 36) at the end facing away from the
comtact side of the contact element.

Ceaxial connecter module according to Claim 4,
wherein said cover {35; 36} is provided with an elon-
gated lip (38; 38) and the casing having a groove
(4G, 41) for receiving said lip when mounting the
cover to the casing.

Coaxial connector moduie according to Claim 4 or
5, wherein said cover (35; 36) is provided with at
least ane connection end {37) for surface mounting.

Coaxial connector module according to Claim 1, 2,
3, 4, 5 or 8, wherein two or more contact elements
disposed above one another form a separate unit
for accommodation in the housing, which unit and
housing are provided with means (42) for mterﬂeck«
ing thereof.
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si tuat ed

_extends beycﬂrﬂdsﬁ@@@asl

connecti on

[ ower down, White=a-second pan (21) of "sai d side-pieces
u- ated casing and ha& at. least__one

i . s

Coaxial corinector moduie according to Claim 7,
~ wherein said lccking means comprise at least one
grocve foermed in the housing and at least one cor-
responding lobe (42) projecting frem a casing, in
such a manner that when the unit and the housing

- are mounted said at least one lobe engages in said
at least cne groove and said one or more casings

project outside beyond the housing for connection
to a printed circuit board.

Coaxial connector module according to Claim 7 or
8, c@mpmsmg a plurality of adjacently arrangec
units.

Assembly of a housing (2} and a unit comprising two
or mare contact elerments (4) each having a contact
side in the form of a coaxial inner (8; 34) and outer
{5; 33) contact part for contacting a further connec-
tor anc a right angle connection side {or mounting
en a printed circuit board (8) in the form cf an elec-
trical conductor (25) which is connected to the inner
contact part {6, 34) and is provided with a connec-
tion end (26, 45) for mounting cn the printed circuit
board, said conductor is surrcunded in an electri-
cally insuiating manner by a shieicing casing (14:
18) of electrically conducting sheet material which
is electrically connected to the cuter contact part (5
33), said casing (14; 15) having an essantially cir-
cular cylindrical shape which tcwards the connec-
tien end (2€; 45) of the conductor merges into two
adjacent side-pieces (19; 22) provided with at least
one connection end (24; 44) for mounting on the
printed circuit board, at least one higher and at least
one lower contact element are disposed above one
ancther viewed from the connection side for mount-
ing on the printed circuit board, wherein a first part
(20) cf r.h% si deapeeces of the casing (15) ¢f each

— This is the W@P lacement shee
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13 2. Coaxial connector nodul e according to Claim1, wherein said
. side-pieces (19 : 22) are made resilient in their transverse direction.

3. Coaxi al
connecti on

Clon Hag
arn e e
corner point ;

(23) fornmed at rlght ahgfés to said

asing (14, 1 5) are]|[H§ SHEEDHAST BEGHE|

- pi eces ggr surface nnuntlngﬂ%mﬁg@ a flp
de- pi eces. *=—€c S——

1E“daccordl ng to daim 1,ar 2. _wherein.t he

gﬁ@,

modul e according to Claim3,  wherein said ca5|ng (14; 15) S prOV|ded

with a nov-

higher situated ccmact element bounds a circular .
cylindrical cross section and engages on the circu-
lar cylindrical part (18) of the adiacent casing {14}
situated lower down, while a secend part (21) of
said side-pieces extands beyond each lower situ-
ated casing and has at least cne connection end
(24; 44), said unit being suitable for accommedating
in the housing, and the unit and housing being pre-
vided with means (42} for interlocking therecf.

R |  This Is the rapiacsment shost
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abl e cover (35: 36) at the end faC|ng .away .fromthe contact side of the
contact element. 5 Coaxial connecter nodule according to O aim4,

wherein said cover (35: 36) is provided with an el.on- gated lip (38; 39)
and the casing having a groove (40, 41) for receiving said |lip when
nounting the cover to the casing. 6. Coaxial connector nodul e according
to daim4 or 5, wherein said cover, (35; 36) is provided wth at

| east one connection end (37) for surfiace nounting.. 7. Coaxial connector
nodul e according to Cdaiml, 2,

This is the replacement shaet
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3, 4, 5 or 6, wherein two or nore contact elenents di sposed above one
anot her forma separate unit for accommodation in the housing, which
unit and housing are provided-with, means (42) for interlock- i ng

t her eof .




14 8.. Coaxi al

| east one cor-

such a manner that when the unit and the housing
| east one | obe engages in said

casi ngs

connect or
| ocki ng nmeans conprise at

proj ect outside beyond the housing fo
printed circuit board.

| east one

at | east one g

- 12 =

Claims

nodul e according to Caim7,

Weprpe-S Hos
wherein said

_ groove fornmed in the housing and at
respondi ng | obe (42) projecting

casing. in
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1. Coaxial connector module, comgrising a housing
(2) of electrically insulating material, grovided with

at least two electrical centact

elements (4) sach

having a contact side in the form of a coaxial inner
(6:34} and cuter (5; 33) contact part for contacting
a further cennectar and a right angle connection
sigﬁe for mounting or: a printed circuit board (9} in
the form of an electrical conducter (25) which is con-
nected to the inner contact part (6; 34) and is gro-
vided with a connection end (26; 45) for mounting
on the printed circuit board, said conductor is sur-
rounded in an electrically insulating manner ty a
shielding casing (14; 15) of eiectrically conducting
sheet material which is electrically connected tc the
cuter contact part (5;33), said casing {14; 15) hav-
ing an essentially circular cylindrical shape which
towards the connection end (26; 45) of the conduc-
tor merges into two adjacent side-pieces (19; 22)
provided with at least one connection end (24; 44)
fer mounting on the printed circuit board, character-
ised in that at least one higher and at least one lower
contact element (4) are disposed above one
another viewed from the connection side for mount-

ing on the printed circuit board,

wherein a first gart

(20} of the side-gieces of the casing (15) of each
higher situated contact element bounds a circular
cylindrical cross-section and engages on the circu-
lar cylindrical part (18) of the adjacent casing (14)
situatec lower down, while 2 second pan (21) of
saic siCe-piecas axtends teycnd each lcwer sity-

atec casing and has at least cne connecticn end

(24; 44,

(T

L
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9. Coaxial connector nodul e according to Claim?7 or 8, conprising a
plurality of adjacently arranged units. 10. Assenbly of a housing (2)
and a unit conprsing two or nore cont.act elements (4) each having a
" cont act side in the formof a coaxial inner (6; 34) and outer (5;
33) contact part for contacting a further connec- tor and a right angle
connection side for nounting on a printed circuit board (9) in the form
of an el ec- trical conductor (25) which is connected to the inner
contact part (6; 34) and is provided.wgh a connec- tion end (26: 45)

for mounting on the printed circuit board. said conductor is surrounded
in an electri- . .
2. Ccaxial connector medule accarding to Claim 1,

whérsin said side-oiecss {1$: 22) are made resilient
in their transvarse ciracticn.

3. Ccaxial connecter medule aceeeding to Claim 1 or
2. wherein the connecticn ands (24) of a casing (14,
18) are projections formed near comer points of the
side-pieces for surface mounting, with a fiat end
(23) formed &t right angles o said side-pieces.

Coaxial ccnnector mcdule according to Claim §,
wherein said casing (14; 15) is provided with a mav-
able cover {35 36) at the end facing away from the
contact side of the contact element.

§. Coaxial cennecter module according to Claim 4,

- wherein said cover (35; 36) is provided with an elon-
gated lip (38; 38) and the casing having a groove
(40, 41) for receiving said lip when mounting the
cever to the casing.

6. Coaxial connector module according to Claim 4 or
U §, wherein said cover {35; 36) is provided with at
least cne connection end (37} for surface mounting.

7. Coaxial connector module according to Claim 1, 2,
3. 4, 5 or §, wherein two or more contact elements
dispcsed abave one another form a separate unit
for accommedation in the housing, which unit and
housing are provided with means (42) for interlock-
ing thereof.

— This is the replacement shest
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cally.insulating manner by a shielding casing (14; 15) of electrically
conducting*sheet material which Is electrically connected to the outer
contact part (5; 33), said casing (14; 15) having an essentially cir-
cular cylindrical shape which towards the connec- tion end (26: 45) of
t he conductor nmerges into two adj acent side-pieces (19 ; 22) provided
wth at | east one connection end (24; 44) for nounting on the

printed circuit board, at |east one higher and at |east one | ower
contact el ement are di sposed above one

= 14 -

8.- Coaxial connector medule accarding ta Claim 7,
wherein said locking means comprise at least one
grcove formed in the housing and at least one cor-
responding Icbe (42) projecting from & casing, in
such a manner that when the unit and the housing

are mounted said at least one lobe engages in said
at least one groove and said one or more casings

preject outside beyond the housing for connection
W to a printed circuit board.

9. Coaxial connector module according to Claim 7 or
g, comprising a plurality of adjacently arranged
units.

10. Assembly of a housing {2} and a unit comprising two
or more contact elements {4} each having a contact
side in the form of a coaxial inner (&; 34) and outer
{8; 33) contact part for contacting a further connec-
tor and & right angle connecticn side for mounting
on & printed circuit board {9) in the form of an elec-
trical conductor (25) which is connected to the inner

— contact part (6; 34) and is provided with a connec-
tion end (25 48) for mounting cn the printed circuit
board, said cenducter is surrcunded in an electr-
cally insulating manner by a shielding casing {14:
15) of electrically conducting sheet rnaterial which
is electrically ccnnected (o the cuter centact part (5;
33), said casing (14; 15) having an essentially cir-
cular cylindrical shape which tcwards the connec-
ticr: end (26: 45} of the conducior merges into two
adjacent sice-pieces (1S; 22) pravided with at least
ane connecticn end (24; 44) {or mcunting on the
printed circuit board, atleast one higher and at least
one lower contact element are disposed above one

This is the replasement shest
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anot her viewed fromthe connection side for nount- ing on the printed
circuit board, wherein a first part (20) of the side-pieces of the casing
.(15). of each higher situated contact el enment bounds a circul ar

- 18 =

ancther viewed from the connection side for mount-
ing on the printed circuit beard, whersin a first pant
(20) of the side-piecas of the casing (15) of each
higher situated contact element bounds a circular
cylindrical cross section and engages on the circu-
lar cylindrical part (18) of the adjacent casing (14)
situated lower down, while a second part (21) of
| said side-pieces extends beyond each lower situ-
~ ated casing and has at least one connection end
| (24; 44), said unit baing suitabls for accommedating
in the housing, and the unit and housing being pro-
vided with means (42) for interlocking therect.

This is the replacement shast
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.cylindrical cross section and engages on the circu- lar cylindrical part
(18) of the adjacent casing (14):-situated | ower down, while a second part
(21) of said side-pieces extends beyond each | ower situ- ated casing and
‘has at | east one connection end (24; 44), said unit being suitable for
accommodating in the housing, and the unit and housing being pro- vided

wi th neans (42) for interlocking thereg§.- REPLAGEMEW SHEET

COAXTIAL CONNECTOR MODULE FOR MOUNTING ON A PRINTED CIRCUIT BOARD

Abstract

Coaxial @aéﬁect@: sadule (1}, éamgs;simg a heousing (2) pravided
with electrically conducting contact elements (4] at least two ef which
ace dispused above one another, Zach contact element (4) having a contact
gide in the form of a ceaxial inner and outar contact part (6,5) and &
cennection side in the Em af an electrical canductor (25] conmectsd to
the innec ecantact parct (8), and g shielding casing (14,15} af
electrically cunducting sheet matarial surrounding the conducter (25) in
an electrically insulating mamner. The casing (14, 18) kaving an
essentially éif@glaz eylirdrical shape (18) which merges iate twe -
adjacent ‘side-piaces (22,13) providea with confeceion ends {27) tor fight
angle mounting on a printed cireuit board {9), in particular for surface
mouxting. The side-pieces (19) of a casing (15) of & higher situated
contact element (4) bounds pacstly a cirzcular cylindcoical crass-saectien
(20) which engages on the cizcular cylindsical pact (18) of the casiag
{14) situated lgwer doun.

FIGURE §
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