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s o The imveantion relates to 2 CO2xis) comnector module, ngmg

‘@ E*mimg of electrically insulating =sterial provided with st least twe
| slectrical contact elements sach having & contact side in the form of a
» goanisl inner and outer contact part for comtacting s further cemnector

&nd 8 £ight angle comnnection side for mounting cm & printed cirsuté bosrd
in the form of an electrical conductor which is copmected to the immer
contact part ang is provided with a connection end for mounting en the
printed circuit board, said conductor is surrounded in an alectrieally
insulsting wenner by & shislding Casing Of @16CtT4CElly CONGUCLANG shest

material which is eléctrically commected to the outer contact part, said

casing having an esssntially eireular eoylimdrical shape which towards the
connection end of the conductor merges into twe adjscent side-sgieees
provided with at least one cem:eetéerg eng tor asunting oa the p:mm
cizeuit boazd. :

A coaxial comnector module of this type having 3 zow ot smgze
c@ﬂtaet elenents if disclosed by, inter alia, Eurepean Patemt a@ucatim

_ mrapewa Patent Application ©1203142.4, which is not & gtias _
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
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 tm contact side of & contagt elmt.

pedance mismatch| 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
connector module ok the type mentioned in the presamble, having at l_ewt
two contaet e!mﬁza which are digposed above cne another viewed from the

g@meatiea side m@ asre provided with shielding cases having a mlig&@le
imee nisme.eh; between the contect end comection side of the comtaot

elmeﬂzs, .
This is égmeved secording to the invention in that a giret _

part of the side-plecss ef the casing of 8 highes situsted contact
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slopent bounds a cireular cylisdricsl cross-section and engagss em the
cireuiss eylindricsl part of the adiacent gasim situated lower dowm,

while a second part of said sida-pieces extends beyond the lover sita:ated

easing{s) snd having at least one connectiom ead.

In the comnection medule aconrdiag to the imvention the
eircular eyunﬂfge:al shielding of in & column ediscently ag:mgﬁd 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

dimensioning the casings with zespect to the electrical conductor

cennacted to the inmer 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. .
Further, the casings of the higher situated contact elements
formed acoording to the invention, i.e. the contact lesents which, -
viewed from the printed circuit boar, are situated sbovs a costact |

slemant arranged adjacent to the plane of the boazd, automaticslly emsure

the desired mutual aligament of the comtact elements during sssembly.
Although the two cesings caz ba alectrically and mechanically
interconnected by means of alectrically conducting adhesive or soldefing

materisl, in an advantagesus exbedisent of the invention the gideegiéces B

ars sade resilient in the transverse directiom, with a pre-tensioning of
the side-pieces towards asch other. This means that during assembly the

shove-mentioned first pert of the side-pleces of a casing situsted higher

up sngages in 2 mechanically glampﬁ.ﬁg mannar on the cylindrieal pag't of a
caging situstad lower down, and tolerance differences in the éiﬂansiaﬂs
of the sids-pieces and the comnection amds therecf, in particular as:

regacds ¢he length viswsd in the direction transverse ¢o the glaﬁa oE “ths

printed circuit board, can easily be abeorbed for electrically eanmetiag
the connsction ends of the casings to the corresponding cenneeti@n -

" patches of the ecircult on the board.

The coanesticn ends faz meunting on a printed eircuit b@ard»@m
be made either for the kaown pin/hele soldering mounting or fer suzface
sounting by soldering er elestrically conducting adherxing en the
corresponding comsiecticn patches on 3 _sugface of & printed circuit bssrd

Mounting on & printed circult board for surface sounting 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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- other side hss 8 layer of electrically eeaduetwg waterial to be

connected to the signal eazth of a circuit, mesns that as regurds the
shielding effect of a casing it is less important wbether the side-pieces
contect eath other or sre sepazate from each other. The sbove-mentiomed
c@ﬁdueténg layer of the printed ezzeuie board to be connected to the
signal earth also in the laﬁees case provides 8 suggieieﬁtiy effective
shisld agsinst elesggmgﬁeeie ‘ragiation from snd to the electrical
cenductér commected to the imner contact part and suxzem@éd by the
caging, _ -

_ The use of guzﬁac@ 'wtiag‘ technology also snsures thét digh-
frequency (HF) electromagnetic radiation frem the ends, projecting frex
under a printed circuit board, of the alectrical conductor connected to
the inmer comtact pert 48 prevented in the case of pin/hole soldering -
aounting. In particular, with the use of so-called mother/daughter board
configurations, such an HF radistion can sause undesirable '
el&gtMQnat;c intecfarencas.

_ In the preferred embodiment of the tomnector medule ces:di.ag
to the imvention the connection ends of & casing aze in the fora of
projections for surfacs mounting, situsted near the corner peinds eg
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 .
contact pert is alse preferably provided with s £lat end for alectrical
connectien to a esmectzm patch of the boazd. If a visusl mm&aﬁ of
the position of the inner conductor relative to the corresponding connec-
tion patch is desized prier te the slectrical connection thesecf, it.is
advantagecus to use @ further esbodiment of the invention, im which the

casing i8 provided with a movable cover at the end facing away from the

contact zide of the contact element.
The corresponding esﬁtaet elsment can now be positioned with

epen cover on the printed circuit boaxd, following wlfaic:h the pasiticn-of

the conductor felative te the corrssponding commection patth can be
checked 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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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

adjacently srranged in oxder ©0 form a comwisl comnector having a

plucality of contact elaments srranged ia rews and columns. . i
In & praferred embodinent the locking weans are composad’ aii at

least one groove formed inm the housing and at least ocne correspending

lobe projecting £rom the casing, in sueh & manner that when the uait and

the heusing sre mcunted the at least cne lobe engeges in the at least 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 separately te the board if desired. The contact
elements can in this cuse be fixed by soldering or sdhsring their .
connection ends to the corresponding connection patches, while the -
housing can ba £ized to the printed cirxecuit board by weans of the'ziking'
means described in Burupsan Patent applmtx@n 0,350,295, 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 & plug contact. :

The term “printed circuit bosrd” is understood to mean 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 comnacter
module mx’dﬁng to the iavention, mounted on a mfaee of a printed.
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eireuit beard;
Figure 2 shows seh@aggeguy in perspective tws coaxial emtae&

slements accocding to the invention mmteé ong em top of the other;.

Figure 3 shows schematically in ;mgé*u&&aal viaw the assmhly e

ef coanial costact elements shown in vigure 2, pzevsdgd with a mtaet

side in the form of femsle contacts. :
" Figuze § shows s partial schemstic view along the lina wetv in

Figuse 3; : -

' _ Figuse 3 shows senmatieally Y J;@miﬁugma& view of two coaxial

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
inventien is shown by reference number 1, and e@mwisea e housing 2 sf
plastic, which in the esbodiment shown has two zows each with thres -

 chusnels 3 srranged in colusns and having therein a couxial eomtact

element 4. Each coanial centact slament & compriszes & circulsre
cﬂgm@mes@ suter contact pert 5 surrounding a socket-type inner centset
p@gt 6, both of ez@ctz;c&uy conducting metarisl.

The housing 2 is provided with lobss 7 for emgaginy in _
eeff@s@mdmg_ grooves of & further connector to be contacted with the
sennecter 1, for example the coanial eonnector module 2 shown in Pigure 1
of Zurgpeen Patent mlic&tim §1203142.8, which is not & prier _'
publication. The mxashaped projections & of the housing 2 serve to Iack
the conmector 1 to the further comnector. It will be ciear that the ichee
7 and hooks 8 are optional. The connector 1 can also be provided with =
more er fewer coaxial comtact elememnts 4, whose contact side can 2lsc be
in the form oE a pluy contact, as shown in Figure §.

Por. shielding purposes and right angle connection to a p:'imed

eizeuit board $, which is provided st cne side 10 with connection patches .

t1, 12, 13 for surface mounting, fzom which eme or more circuit tracks
(not shown) can extend on the surface 10, the coaxizl csmtact elemants 4
aze provided with casings 14, 19 of electrically conducting sheet ’
matecsial aeeszdma to the inventica. The printed circuit board 9 is
@f@ferably provided with an electrically condueting layer 17 at its other

'8ide 16, for connection to the signal eacth of the electrical cirenit

formed by the electzical snd eluctronic components (not shown) to be.
mounted or alresdy mounted on the boazd 9 at the side 10,

i




19

18

20

25

30

33

- - &

Pigure 4 shows an assmlg o% miﬁ af twe mxﬂax contast '
eloments § of the type shown i3 Figuze | aituated in a galum cne abcw
the ecthexr. Por the saxe uf claszity, the coanestien putehes 11, 13 and 13
aze also showa. S | | '

A5 can be seen clmaily fzom Pigure 3, the emsing 15 of the
coanial contast element situnted higher up comprises a cylindrical part

' 18, which extends in 1ine with Lhe outer contoct part §, and at the °
‘connection side facing the commection patches 11, 12, 13 is provided with

side-pisces or flanges 18, of whick & fizst part 20 is made circular
eylindricsl snd enguges on the cocresponding cylindricsl pazt 18 of the
caging 14 of the cosmisl contact element situsted below, while the Beefm
pact of the gide-pisces 19 extending beyond the lower situated coaxial
g@ﬂﬁa@t element extends in the form of flal sheets 29 until clese to the
eonnection patches 11, 12. The side-pieces or flangss 22 of the mmg ig
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
connection patches 11, 12, 13 the £iat shast parts of the a&ée-—pi@ees. 19,
32 are provided pmesr their corner points with pgejeetieﬁs 23, which are
flanged cutwards and extand with thesr £ist surface 2¢ Lzansvezse te the
side-pieves 13, 22. '

figure 3 shows & longitudinal view of the asseably of cusxial
eontact elemsnts 4 shown in Figuse 2, in which the inner contsct parts § .
en the c'z@n:act side and the electricai cenductors 23 cungected ﬁhasém,
with connection ends 26 for surface mounting which aze smmd@d angd
electzically insulated by the casings 14, 135, are inGicated by dashed
iines. At the end facing sway from the comtact aide the casings 14, 13
&re closed by weans o a cover 27, 28. ' a i

Figure 4 shows & gection along the line IV-IV in Figure 3, ‘the
inner contact part 6 and the electrical cenductor 25 being omitted fur
the sake of clarity. ' '

It can be seen from ﬁh&s sectienal view that the eyliﬂdﬂsaﬁ
~part 20 of the side-pieces 19 of the tsp casing 15 commects to the .
cylindricel part 18 of the lower situsted casing 14. The lower easzng 14
censequently acts as 8 shield for the electrical conduector 25 of the
contact elament situsted sbowe it. Whem a printed eircust board 9
provided with a protective layer 17 is used, 88 shown in Pigure 1, this

 layer 17 acts as & shield fur the electzical cenductor a5 of the casing
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14 @Mu@tg& 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-piesss 33 touch aach other, as shown by dashed linas 29. Of
cousso, the side-pieces 19 of the casing 15 can also be designed in ﬁhic

vay, @s Ladiceted by dushod linea 30. The further embodimant shown by
dashed lines 29, 30 also has the advantsge that an optimum impedance
mateh can be achieved, bocause the symmetrical shape of the cuter gnd
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
conductors 25. _ - '
' Figure 5 shows a similar view to that of Pigure 3, but the
contact mides of the coaxisl contact slements are in the form of male
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 28, 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
gny other suitable insulation material, while the condustors 25 '

thenselvas can be provided with ea alostrically imsulating sheath. ?@3 |

locking the contact alements on the housing 2 the casings 14, 19 aie

provided with a lubs 43.
In this e@e&imﬁ of the :Lmentmﬂ the connection ends of the

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

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
ecovers 35, 36, each provided with connection ends 37 for surface mounting
6% & comnection patch 12, 14. Ia the esbodiment shown the sovess 35, 36
sce provided with & lip 38, 39, which is accompodated inm 8 corrsspouding
geoove 40, 4% of the cesing 14, (3.

' The advantaga of using such covers 35, 36 is thst the _
cmﬁéczing of the conducter 2% will: & connection peiteh of the printed
eizcust boszd 9 prior te eleggzical comsetion, ﬁar exszpla by soiéermg,

i
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- The side-pieces 19, 32 asw proferebly pro-tensionad to spring
towards each sther, in such s samner thet the cylindsical paxt 20 of the
gida-pisces 19 engages in & clamping maocnes on the cylindrical part 18 of
the contact slement situated lower down, while during the positioning of
the casings am the printed cizocult bwesd 9 es e result of the spring
getion e f£irs contacting of the projections 23 on the respective

cmmi@n patches is obtained, and cospensation cen alse take place for

@

tolerance differances in the dimensions of the side-pisces 19, in _
purticular the dimensions st right axgles to the buard 8. AlL thie ig
such that a firm contact batween the mieetim oz conmection ends 23
and the corresponding comnaction patchss is guasanteed. Thn e&mﬁimj.

- ends 23 can be connected with their faces 2¢ ip the usual manner by 8

suitable surface mounting techaigus te the worsesponding cennestién
pstches 191, 12, 13, 8s can the cosmection end 36 of the conductors 3§,

in & pzactieal enbod the _gasiags are forned by paméhiéxfgf
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
shown of two contact elemeats mounted one above the other. 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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1, Cosxial comnector module, comprising a heusing of electzieslly
insulsting material provided with at lesst two electrical comtact
elesents sach having & contact side in the form of a cosmial inner and
outer contact part for cantacting @ 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
provided with a connection end for mounting on the printed circuit boasd,

- paid conductor is suszounded in an electrically insulating mesmmer by a

shislding casing of electrically conducting sheet material which is
electzically conneuted to the cuter centact part, said easing having an
essentially circulax eylindsical ghape vhich towards the cousection. end
of the conductor merges into two adjacent side-pieces provided with at
least eme cennection end for mounting on the printed cistuit bouzd,
chazacterised in that at lesst two comtact eléments are disposed above
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

eircular cylindrical cross-gection and engages oo the gireulsr
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. Coaxial commector sodule acverding to Claim 1, wherein gaid

-side-pieces ara'm rasilient in thelr transverse directiom.

3. Coaxial comnecter module accerding %e Claim t or 4, whezein 'the
connection ends of a casing are projections formed near cormes miaté of
the side-piecsa for surfsce mounting, with & flat ead formed at ::;Lgng

sngles to said side-pieces.
4. Coaxial connsctor moduls aaeasdiag g@ Claim 3, whereim said’

- egsing iz provided with & movable cover st the end fseing away from eha

contsct side of the contsct element.

S
5.  Cossial connecter moduls sccording to Claim 4, wherein said .
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 Claia 4 of 5, uhefem
said cover is provided with at least cne connection end for surfics

meenting.
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% coaxisl comnectur moduls eccording te tlaim 7, 2, 3, ¢, B OE S,
vherein twe of more comtact elements disposed ebove onme another form &
sopagate unit Sov scecommodation in the housing, which unit end hm&ag
azc provided with means for interlocking t}sesagg, :
&. Cosxial connecter module a.mmgr to Clsim 7, m@m said
Sscking usans comprize at least one groove formed in the housing aud st
least ong correspondany lobe projecting fiom s casing, im such & mennbr
thot when the unit and the housing sre mounted seid at least ome labe s
cngeges in 5318 At 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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