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# Background of the Invention

_ The invention relates to a coax connector module comprising a
'ﬁousing of electrically insulating material in which a plurality of
10  electrical contact elements being arranged, each contact element having
a contact side in the form of a coaxial inner and outer contact part and
a connecting side for mounting on a printed circuit-board.

when using high frequency (HF) signals, it is particularly
15 important to electrically shield the terminal connected to the inner
part of the coaxial contact element, in order to avoid interference and
'electromaghetic stray or leakage fields around the terminal.

International publication WO 8,707,441 discloses a shielded
20 electrical connector comprising a housing having a plurality of housing
sections of conductive material, each having a plurality of retaining
channels for accommodating the cohtact elements and terminals disposed

therein.

25 Such a housing is in practice relatively expensive to manufacture
because of the plurality of housing sections of conductive material,
whether or not coated with insulating material, and the fact that the
housing is designed for a specific connector embodiment, i.e. a specific
number of contact elements.

30
International patent application WO-A-9,009,686 discloses a
metallic shielding shell for placement over an isolated terminal. The
shell only'partly encloses the terminal and is in electrical contact
with a ground terminal of the connector.
35

With such a separate shielding shell the signal terminal, i.e.
the terminal connected to the inner contact part of a coaxial contact
element, is not totally enclosed. Interference signals can therefore be
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whi ch conprises a netal body and entirely encloses sig- nal termnals which
| at'ter are located in adjacent pas- sages andl are insulated fromthe netal
body by suitable insulating sleeves. One end of the known connector is
connected to aSyPerimp@sed oaythe yagiopspinfarsationgsiamads coppuninated wWadths de

of the connect Qontsctielameed i&orﬂtra?ef&iﬁaw&ﬂuﬁﬁd \é%cBhﬁ% ?gtn(%'ﬂgif‘g froma
further connec- tor connegged to ackﬂgpane US- A-4, 548,453 relates to

coaxi al plug cdRhetiespRce petyess a ?‘Pé’egg £act SLeRPALSn ik POY eliminated ighy,
I S connected t che smisdiimgshellhaisodoged. oy be nmade of machi ned or die-cast
met al or @f nmetal coated plastic. US-A-4,946,392 discloses a coaxial

connector 'in a housing block in which each connector conprises a uni-
Summary of the Invention

The object of the invention is to provide a coax connector module
of the type mentioned in the preamble having shielding means which can
10 be manufactured with a greater design flexibility, in a general-purpose
manner, not restricted to a specific number of contact-elements which
maximizes shielding and which is less expensive to manufacture than the
known coax modules. ' '

15 According to the invention, there is provided a coax connector
module having a housing of electrically insulating material in which a
plurality of electrical contaét elements being arranged, each contact
element having a contact side in the form of a coaxial inner and outer
contact part, and a connecting side for mounting on a printed circuit

20 board, wherein at the connectihg side each contact element being
provided with an electrical terminal connected to the inner contact part
and having a connecting end for mounting on a printed circuit board, and
a shield member in the form of an electrically conducting casing
enclosing the terminal in an electrically insulating manner, the casing

25 having at least one connecting end for mounting on a printed circuit
board.

Because the casing according to the invention surrounds the

signal terminal of the coax contact element completely, a maximum
30 shielding effect is obtained, whereas the casing itself is
advantageocusly provided with connecting ends for grounding.

The use of shielding casings according to the invention is
especially of advantage in a further embodiment of the coax connector
35 module, wherein the contact elements are arranged in rows and columns,
and one or more walls or wall parts situated between the respective
connecting ends of adjacent casings of the contact elements in a column
being of integral or partially common construction.
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tary outer shell formed of a strip of netal to provide a cylindrical
portion with an open front end. At the reard side the connector is provided
wth a bendable end wall to close the rear side after,_an el ectrical

terminal is in- sefPeFoRReR cORStruShink: pEroneTRE MoZe a1l Easudt® |insahave a
circul ar crosgedrtiomiof the pltctSdiBtdniteObetivétn |thecrdspest N colieRein®lenlibie

et o B A cPaRE R Shvck e TRERA T sobe hoeclt e I

mounting the connector module on a printed circuit board. This is in
5 harmony with the present trend towards miniaturisation of electrical
components and apparatus which, on the one hand, makes the printed
circuit boards sméller and, on the other hand accommodates as many
components as possible on a board of standard dimensions. In particular,
the connector module according to the invention is suitable for a pitch
10 distance of 3.5 mm,

This is also realised in a further embodiment of the connector
module according to the invention for mounting on a printed circuit
board, in which the plug-on direction is situated parallel to the plane

15 of the board, wherein the casings are of a box-type and essentially L-
shaped, having a first and second leg, the outer contact part of a
contact element is connected to the free end of the first leg, the at
least one connecting end of the casing is situated at the free end of
the second leg, and the oppositely situated walls of the second legs of

20 adjacently situated casings are of integral or partially common

construction.

In order to make possible a universal assembly of, on the one
hand, the housing provided with the contact elements and, on the other
25 hand, the casings provided with solder or press-fit ends, according to
yet a further embodiment of the invention, the box-type casings are
provided with projecting parallel lips for electrically contacting and
mechanically connecting a casing to the outer contact part of a contact
element. Preferably, the lips are formed by two oppositely situated
30 walls of the casing and are mechanically and electrically connected to
the outer contact part of a respective contact element by spot welding.

The casing or shielding member according to the invention can be
formed relatively simply and rapidly from sheet metal by pressing or
35 punching and suitably modelling, without the need for special machines.
This has a favourable effect on the cost price of the casings and,
consequently, on the connector module as a whole.
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wWith a greater design flexibility, in a gengral - pur pose manner, not
réstricted to a specific nunber of contact- el enents which maxi m zes
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present trend T OVRL q:gsm&i aturisation

In a preferred embodiment of the coax connector module according

to the invention, wherein a casing and terminal, and the corresponding
10 coaxial inner and outer contact part of one or more contact elements

form a separate unit to be arranged in the housing, the unit and housing

have means for mutually locking with one another. These locking or

latching means may comprise lips having a free end radially projecting

from the outside surface of an outer contact part of a contact element,
15 these free ends each engage in the assembled state in a recess in the

housing of the connector module.

It should be evident that such a separate unit, for example a
unit of two contact elements making up a row of a coax connector module,

20 will provide for a very flexible and universal assembly of connector
modules, independent of the number of rows of such a connector, i.e. the

housing thereof.

The connecting ends of the conductor and the casing may be formed
25 for a solder connection (either through hole or surface mount) or for
clamped mounting in an opening of a printed circuit board. In the
specialist literature, the last mentioned connecting ends are known as

"press-fit electrical terminals”.

30 The invention is explained in greater detail below on the basis
of a number of exemplary embodiments, with reference to the drawings.

Brief Description of the Drawings

35 Figure 1 shows, diagrammatically and in perspective, coax
connector modules to be mutually coupled and having shielding cases
constructed from sheet metal for mounting on a printed circuit board

according to the invention;
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of electrical conponents and apparatus which, on the one hand, makes the
printed circuit boards smaller and, on the 0ther hand acconmpbdat es as nmany
conponents as possible on a board of standard dinmensions. In par- ticular,
t he connector nodul e according to the invention is suitable for a pitch
di stance of 3.5 nmFignre 2 shavs Qipgrammatiraliy 2 coessreeckienal viem: obfthehe

connect or M dubdhxAE6rRiedt S nofuld) @hbuy ST 41 rigHt-BRAM bart M PlnizePfi Nt €d
circuit board, in which the plug-on di- rection is situated parallel to the

pl ane of the board, wherein the casings are of a box-type and essentially

L- shapeds havi ng aFigurat3 ahdws.ecdanagkanngtically @ndein pefsmective) thefcading

contact elenent_is.connected.to Ehe frgg eng. of tpe first Ieg*ithe at | east
ion used in Figure scale;

one connecti ngacecr?ad%)'}g ttﬁethe inven on an enlar
Figures 4a and 4b, respectively, show diagrammatically a side
view of the coax connector module illustrated in the right-hand part of
10 Figure 1 on an enlarged scale and partially broken away and a partial

view towards the connecting side of the housing;

Figure 5 shows diagrammatically a cross-sectional view of a coax
connector module according to the invention by analogy with Figure 2,
15 having a modified embodiment of the casings;

Figure 6 shows diagrammatically and in perspective, by analogy
with the right hand part of figure 1, a coax connector module having
shielding cases constructed from a machined block of metal for mounting

20 on a printed circuit board according to the invention;

Figure 7 shows diagrammatically a cross-sectional view of the

coax connector module according to figure 6;

25 Figure 8 shows, diagrammatically and in perspective, & press-fit

connecting end suitable for use in the invention on an enlarged scale.

Detailed Description of the Embodiments

30 In Figure 1, the reference numeral 1 shows a coax connector
module assembly composed of two coax connector modules 2, 3 to be
connected to each other and having a connecting side 4 for mounting on,
respectively, a printed circuit board 5, 6.

35 The coax connector module 2 is constructed of a plastic housing
7, a portion of which is shown broken away for the sake of clarity. In
this exemplary embodiment, the housing ‘7 carries two rows each

containing three coax contact elements 8 composed of a cylindrical outer
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casing is situated at the free end of the second | eg, and the oppositely
si-tuated walls of the second | egs of adja- %ently situated casings are of

integral or partjally.co constructi on. -3- In order to ke
possible a uni"‘\?@#%caﬁ ¥3§%?NB€{%;‘OF?I8H"€%€ 8?&'%&“"??\6:%55%5 ﬁ’@"'br@vi Bt of
with the cont ®adectticably condutting materiglher hand, the casings provided with

sol der or press-fit ends, according to yet a further enbodi nent of the

i nvention, the box-type casings are provided with projecting parallel |ips
for electrically cFhe coax connector module 3 to be coupled to the coax connector

5 module 2 comprises a housing 11, a portion of which is shown broken away
for the sake of clarity, having two rows of three coax contact elements
12. Each coax-contact element 12 comprises a cylindrical outer contact
part 13 which surrounds a tubular inner contact part 14 shown in broken
lines, both of electrically conducting material.
10 _

The housing 7 of the coax connector module 2 is provided with
grooves 15 which interact with projections in the housing 11 of the
connector module 3 (which are not shown). These projections and grooves
effect a suitable guide for contacting the connectors to be coupled. The

15 possibility is also avoided that, with a plurality of adjacently mounted
connectors, an incorrect contacting may occur because a connector to be
coupled partly makes contact to one connector and partly makes contact
to the adjacent connector (anti-mismatch guard). The housing 7 is
furthermore provided with locking slots 16 in which locking projections

20 of locking means such as, for example, those shown in the non-
prepublished European Patent Application 0,401,937 in the name of the
Applicant, engage in the contacted state. Furthermore, coding blocks can
also be incorporated in the slots 16 for interaction with matching
coding blocks to be received in the housing 11, for which purpose the

25 housing 11 is provided with hook-type projections 17, all these features
being as illustrated in European Patent Application 0,401,937.

To locate the coax connector modules 2, 3 on a printed circuit
board, the respective housings 7, 11 are provided, as shown, with
30 positioning pins 18, 19. In the mounted state, the pins 18, 19 engage in
correspondingly situated locating holes 20, 21 in the respective printed

circuit boards 5, 6.

The box-type casings 22, 23 situated at the connecting side 4 of
35 the coax connector modules 2, 3, which casings are connected tq the
outer contact part 13 of the associated contact element 8, 12, are each
provided with two pin-type connecting ends 24 for comnecting them to the
respective printed circuit board 5, 6. For this purpose, the printed
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tacting and nmechanically connecting a casing to the out- er contact part of
a*contact element. Preferably, the |lips are?formed by two oppositely
situated walls of the casing and are nechanically and el ectrically
connected to téircoit doardsiSact grarproyided mithaxirrespondimAyt sitwatedt by spot

wel ding. The Cé’cﬁhBQtﬁ{g ﬁ@ié’s‘ 95 gghonééﬁ?zf%&t %Qomégc&%akg&arw% ' 9f ocfaQ be

formed rel ati vel rom sheet net ssi'n
punchi ng and s%f 85? )Plﬂﬂﬂ'tq Isr n W?%ﬁ?ti{nﬁe%@é Wnéi)é’t‘:‘itu#rqﬁa mmébe

This has a favedsinbs ezefifcttherbobb@s 39St HAih§ Hrotiddd wias icBgfesdfdingly
consequent |y, e, con rmg le as a whol e. However, the casing
accor di n§to tﬁ&“ﬁ' %ﬁ?f‘gﬁ gﬂleﬁe ?’ormed al so froma block of netal, which
i s machi ned :
It will be clear that the connector module 2 may also be provided
with coax contact elements 12 or a combination of coax contact elements
8, 12. This applies, of course, to the connector module 3. If desired,
10 the housings 7, 11 may be provided with more or less than two rows of
three contact elements, according to the requirements. The contact
elements 8, 12 of the coax connector modules 2, 3 may, of course, be
contacted by coaxial cables provided with suitable coax plugs, for
example provided with locking means such as those shown in the European
15 Patent Application 0,401,937,

In the cross-sectional ;iew of Figure 2 of the cocax comnector
module 3 according to Figure 1, some components are shown in broken
lines for the sake of clarity. The outer contact part 13 of the contact

20 element 12 is extended so as to project outside the housing 11 in the
direction of the connecting side 4, the box-type casings 22 and 23,
respectively, being electrically and mechanically connected by means of
spot welds which are diagrammatically indicated by open circles 30. The
contact elements 12 are accommodated in channels 31 formed separately in

25 the housing 11, which channels are provided on the inside along the
circumference with one or more recesses 29 in which the radially
projecting lips 28 for locking the contact elements 12 to the housing 11

can engage.

30 In Figure 2 it can clearly be perceived that, in this embodiment
of the invention viewed from the contact side of the contact element 12,
the rear wall of the casing 23 partially forms the fromt wall of the
adjacent casing 22. As a consequence of this measure, the connecting
ends 24, 26 associated with the casings 22, 23 can be arranged in a

35 simple manner at an equal mutual pitch distance d, for example a pitch

distance of 4 mm.
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by mlling and drilling to formone or noregconnecting ends and having one
or*’nore inner channels, in each of which a termnal for contacting the

inner part of a coaxzmatﬁ%oeéeriﬁ rspedtivaNSiRf oni dh aR1£HHRA! 1R | the -

i nsul ati ng nman th resp ct casin In_an errbodl ment. of the coax
connect or ufrl?é’pﬁgn casipgs € gﬁ"m et imetal ¢ 1) the sRbpdiment

t er mi nal , and sﬁmcothees@sm@sngz eodx23alare russembled Ortimeside Wails SBar36,Oi:00ne
P arre COm 2 Rho IS 312 RORAL2UE lebedd OF RLEANSY 1 (b, UF,

housi ng, the unlt an ousi'ng have n€¥ans ‘one
anot her. ¥hes e“?ﬁ?éRT-W}lm mpecm ‘n@s n%!assstmﬁybr ATPPVS é2l. i 3 tha\nomhgi Ftatee

end radial |y ped eedsd Ra1i rayot hheOiinge2$U ki ededC En Ahedd rAdt £dn G@NEAC L PEY !
of a contact el enent, these
connects to the front wall 35 of the casing 22. The rear wall 33 of the
casing 23 consequently effects, together with the front wall 34, a
portion of the shielding of the casing 22. The casing 22 is furthermore
10 provided with a rear wall 41 and the casing 23 is provided with a front
wall 42, all these features being such that, in the mounted state of the
two casings, the respective terminals 45 are completely surrounded by
sheet metal, which terminals or conductors 45 are shown in broken lines
in figure 2.
15
For mounting on a printed circuit board, the casings 22, 23 are
each constructed with connecting ends 24, integrated with the respective
rear wall 41, 33, in the form of connecting pins for connecting them to
the printed circuit by soldering. The side walls 35, 36 are extended to
20 form parallel lips 43 for electrically and mechanically connecting the
casings 22, 23 to the outer contact parts 9, 13 of a contact element 8
or a contact element 12, respectively. One or more of the walls of the
casings 22, 23 may be formed by folding from one single metal sheet. The
other walls may, if necessary, be connected thereto by soldering or
25 welding, so that an optimal shielding action of the respective conductor

against electromagnetic interferences is obtained.

Figure 4a shows, partially broken away and on an enlarged scale,
the cross section according to Figure 2, in which the connection of the
30 terminals 22, 23 to the outer contact part 13 and the connection of the
terminal 45, surrounded by a casing 22, 23, to the inner contact part 14
of a contact element 12 are shown partially broken away. Figure 4b shows
a partial view towards the housing 11 from the connecting side 4
thereof, without casings 22, 23 mounted.
a5
As already described above, the casings 22, 23 are electrically
and mechanically connected to the outer contact part 9, 13, extended
towards the connecting side, of a respective contact element 8, 12 by

This Sheet Has Been RTlaced

A




free ends each engage in the assenbled state in a re- cess in the housing
of- t he connect or nodul e. -4- |t should b® evident that such a separate

unit, for exanple a unit of two contact el enents naking ugqf row of a coax
connect or rod#Pet welAs 3%.oTheiderminal 4%lpcates by insans nfielentrirak ingelatibhy

of connector nQUin QScadityg S£P LRI aoéorﬁﬂ@t{ﬂm 28| prodestidly SMtHla@ the

connector, i.e. the hgusing thereof. The connectin ends of the conduct or
and the cas- PATCHAFeDFFINFedns the fovpPict OBR PR EPF (Rolder mounting

on a printed circuit board and another connecting end 46 which engages
5 as a plug pin in the portion, designed as contact socket 47 projecting
towards the connecting side 4 of the respective module 3, of the inner
contact part 14, 10 of a contact element 12, 8 respectively (FPigure 1).

Figure 4b shows a view of a contact element 12 from the

10 connecting side 4 of the housing 11 of the coax connector module 3. The
contact socket 47 can be clearly perceived therein. It can also be seen
that the outer contact part 13, extended to the connecting side 4, is
flattened at the sides where the lips 43 of the respective casings 22,
23 engage, as indicated by the reference numeral 48. These flattened

15 parts 48 produce a convenient, electromagnetically sealed connection of
the casings 22, 23 to the respective outer contact part 13. If desired,
the connection of the lips 43 to the respective outer contact part 9, 13
may alsoc be constructed as a locking plug/socket connection, so that the
casings 22, 23 can be coupled electrically and mechanically to their

20 respective terminal 45 as a whole in the form of a plug connection
having a housing 7, 11 provided with coax contact elements 8, 12 by
pPlugging-on.

Figure 5 shows a variant by analbgy with the cross section
25 according to Figure 2, in which, viewed in the plug-on direction of the
module, the front wall 34 of the respective casing 22' is of common
construction for the two casings (see also Figure 3). Note also the
offset position of the connecting ends 24 of the casings 22', 23' with
respect to Figure 1, 2 or 3. It will be clear that, although not shown,
30 other opposite walls of the adjacent casings can be of common

construction.

Figure 6 shows another variant of a coax connector module
according to the invention, in which the casings 49, belonging to the
35 contact elements 12 in a column (X-direction in figure 6) are of
integral type and formed from a machined block of metal. The contact

elements 12 form rows in Y-direction.
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t hrough hol e or surface nount) or for clanped nounting in an opening of a
printed circuit board. In the specialist litl@rature, the last nentioned
connecting ends are_known_as "press-fit electrical termnals". The

invention is also dfi@¥eell shove RESHhL G BFOREoReCtirPal Yo Qfoshe smbedinentt or
nodul e as defi gasbrabiy @0 fitfhra §IEhEGLhgOh émaéa(st ¥6id 60X bEbciC 8RR 0.

d- ul | d 14 t 1 d
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wi th ref erencetémihits dsavihegterninaksd 4Beany sptramded htyheldataualgs:aﬁlgu&a; 1
shows, di agr angptisgallie- A0 oh B-RGLIPRF 1sblate e TordiRANE Y ErdiP b G102 &E

nutually cou-
the block 50. The outer contact part 13 of a contact element 12 is

provided with a flange 51 by means of which the contact element is
connected to the block 50, for example by soldering or spot-welding.

10 Particularly in right-angled blocks 50 of reduced dimensions, the
insertion of the terminals 45 may be difficult to achieve, due to their
bending. In such cases, a terminal 45 may be composed of two straight
pieces, inserted from the respective openings of the housing 49 and
electrically connected to each other, for example by soldering, at their

15 meeting point. For this purpose, the block 50 may be provided with a
hole running from the outsight surface to this meeting point. After

connection of the terminal pieces, the hole is filled up with insulating

material and closed by a metallic cover.

20 The casing and associated contact elements can be provided as an
integral part for mounting with the housing for forming the connector

module according to the invention.

Figure 8 shows an embodiment of a so-called "press-fit”

25 connecting end 52 for mechanically locked assembly in a plated-through
hole in a printed circuit board. The respective connecting ends 24, 26
are in this case provided with fins 53 which connect to a base 54. The
press-fit connecting end consequently has an H-shaped cross section. For
a more detailed description, reference is made to the Eurcpean Patent

30 Specification 0,209,936.

The invention has been illustrated above on the basis of
exemplary embodiments in which the casings are designed for use with
modules whose plug-on direction is parallel to the surface of the

35 printed circuit board (right-angled). It will be clear that the
invention can be used with the same advantage in the case of coax
connector modules‘for mounting on a printed circuit board, for example a
so-called "back-plane", in which the respective connecting ends of the
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pl ed and having shi el ding cases constructed from sheet netal for nounting
om a printed circuit board according to thelfnvention; Figure 2 shows
di agrammatical ly a cross-sectional view of the coax connector nodul e shown
in the right - IF#Séngmexrtend ip fhecpiug-pp Rirectiopheficthedregpeshiig cemndckonnd in
perspec- tive,modgecasi ng according to the invention used in Figure 1 on an
enl arged scal e; -5- Figures 4a and 4b, respectively, show di agrammat -
The connection of the casings to the respective outer contact
5 parts is, of course, not restricted to spot welding or soldering.
Although spot welding is an advantageous technique, essentially any
connecting method known per se, including screw thread connection, snap-
in connection, riveted connection etc. can be used. The connecting ends
of the casings and their respective connector may, moreover, be of a
10 construction suitable for the surface mounting technique. In the
specialist literature this is termed a “surface mounting device".

The term "printed circuit board" used above and in the claims is
understood, in general, as meaning any board or substrate having
1% electrically conducting tracks or paths, that is to say, for example,
also a substrate of a liguid-crystal display and the like.

e
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away and a partial view towards the conne de of ousi ng; Wk g

5 shows diagranmatically a cross- sectlonalcé—l%g—%v of a coax connector rmdul e
according to the invention by anal og ith Figure 2, ing a nodi- fied
enbodi nent of {he Cﬂsddaﬂscorﬁbgwxem@d ﬁke&rgamsq lof @idbtricpanspec-

tive, by anal Og’xﬁ“gﬁr the ri ht ha d art_of figure 1, a coax connector 2?
modul e havi ng Phing, Patansal PeBl"Ff‘HﬁYa°Fra%1I‘FFﬁ§’cFaBI gRntast ehepapts’
for nmount3ng oxse:mgparmgela,c IeFCMIdonb@:EH dlmrnhvﬁggta cofitadtn¥ed¥ iifiNthe form
of a coaxial 1nner and outer contact pa‘z and a connecting side for
mounting on a printed circuit boaré’ wherein at the connecting side each
contact element bexng {bvzded with an electrical termxgEEE;onnected to
the inner contact paé &nd having a connecting enzvfor mounting onﬁi
10 pr;nted circuit board and a shield Se ‘15 the form, of an
electrically conducting casing enclosing said terminal in an

electrically insulating manner, sazd casing having at least one

connecting eéd for mounting on a pr:nted circuit board
2. A coax connector module according to Claim 1, wherein the contact )
15 elementé%are arranged in rows and columns, and one or more walls or wall
parts sztuated between the respective connecting ends of adjacent
casxngs of the contact elements in a column being of integral or
partially common construction. fam
3. A coax connector module according to Claim 2, wherein the caszngs
20 are of a box-type and essentially L-shaped, having a first and second
leg, the outer contact part of a contact element is connected to the
free end of the first leg, the at least one connecting end of the casxnéh :
being situated at the free end of the second leg, and the oppositely
situated walls of the second legs of adjacently situated casings are of
25 integral or partially common construction. '
4. A coax comnector module according to Claim 3, wherein the box-
type casings at the free end of the first leg are provided with projec-
ting parallel lips for electrically contacting and mechanically
connecting a casing to the outer contact part of a contact elementt ’
30 5. A coax connector module according to Claim 4, wherein the lips
are formed by two oppositely situated walls of a casing.
6. A coax connector module according to any of the preceding claims,
wherein the casing is constructed from walls of sheet metal or formed of
a machined block of metal.
35 7. A coax connector module according to any of the preceding claims,
whereinfé casing and terminal, and the corresponding coaxial inner and

outer contact part of one or morekcontact elements form a separate unit

i
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Figure 7 shows di agrammatically a cross-secjjonal view of the coax
connector nodul e according to fig- ure 6; Figure 8 shows, diagrammtically

and in perspeGy b \ilr €15 Serle %gﬁg%&&%ﬁ@dﬁmﬂ@ h&¥e Hesnd Bothe

i nvention on an enlarged scal e. Description of tthe Enbodinents In
Figure 1, the muspaklyndeckingevith oneagokhexr.coax connector nodul e assenbly

conposed of twWN COGXceK coRRédtdr fBNUL Bfccéraihg! €o MR ate M) eth&xbihotRATBcIInger
and having a connecti ngi side 4 for nmouptin on,dréslslgectl,ve-,rlh%,f a E’y nt e
circuit board ™§3ng COPRELSS, LIPS BAKING Br TIRSIERY T2 REILGEINS 5™ PRI asti ¢
housi ng & a pRtbide) satfadel 65 anSosterBortiaekepart of a contact element, said free
ends each engage in the assembled state in a recess in the housing of
the connector module.
9. A coax connector module according to any of the preceding claims,
wherein the connecting ends for mounting on a printed circuit board are
10 either constructed as soldering ends or constructed for press-fit
mounting thereof in a hole of a printed circuit board.
10. A unit according to claim 7, for use with a housing to form a

coax connector module.
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away for the sake of clarity. In this exenplary enbodi- nent, the housing 7
cdrries two rows each contai ni ng three coax contact elenents 8 conposed
of a cylindrical outer contact part 9 whixbdstsagy ounds a pin-type inner
contact part 10, both of electrically conducting material. The coax
connector nodule 3 to be coupled to the coax connector nodule 2 conprises a
housing 11, a por- tion of which is shown broken away for the sake of clar-

ity, having two rows of three coaxpGRakasdnnetfRiERbSuLE2. Each coax-contact
el ement 12 conprises a cylindrical outer contact part 13 which surrounds a

t ubul ar i nner

A coax comnector module {(2; 3) comprising a housing (7; 11)
accommodating electrically conducting coax contact elements (12). Each
contact element (12) having a contact side in the form of a coaxial
inner (14) and outer contact part (13), and a connecting side (4) in the
form of an electrical terminal (45) and an electrically conducting
casing (22, 23; 49) surrounding the terminal (45) in an electrically
insulating manner. The electrical terminal (45) being connected to the
inner contact part (14) and having a connecting end (26), and the casing
{22, 23; 49) being connected to the outer contact part {(13) and having
at least one connecting end (24), for mounting on a printed circuit
board (6). The casing (22, 23; 49)being constructed from walls of sheet
metal or a machined block of metal. To reduce the pitch distance between
the respective connecting ends (24, 26) of adjacent casings (22, 23;
49), one or more of the walls of adjacently situated casings (22, 23;
49) can be of integral or partially common construction.

(Figure 2)
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contact part 14 shown in broken lines, both of electrically conducting
gaterial. The housing 7 of the coax connector nodule 2 is provided with
grooves 15 which interact with projectionsli& the housing 11 of the
connector nodule 3 (which are not shown). These projections and grooves
effect a suit- able guide for contacting the connectors to be coupled. The
possibility is also avoided that, with a pIg;anjgnof adﬁ@cently nount ed
connectors, an incorrect contacting nay occut bec onnector to be
coupl ed partly nmakes contact to one conneebo '

y \krekes con- tact to
-t he adj acent connector (anti-m smatch gua I {i LY s furthernore
provided with [ocking slots 16 in which | okl /g PEQ] & I%sking

means such X
\\'\\ \ {
ﬁ&\ \
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ds, for exanple, those shown in the non-prepublished European Patent
Application 0,401,937 in the nanme of the Applicant, engage in the contacted

state. Further- nore, coding bl ocks can al be incorporated in the slots
16 for interaction with matching coding bl s to be received in the
housi ng 11, for which purpose the housing 11 is provided with hook-type
projections 17, aII these features being as illustrated in European Patent
Application 0,401, 937. ocate the coax connector nodules 2, 3 on a
printed circuit F respective housings 7, 11 are provided, as
shown, with posit gglng s 18, 19. In the
4
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+7- mounted state, the pins 18, 19 engage in correspond- ingly situated
kocating holes 20, 21 in the respective printed circuit boards 5, 6. The
box-type casings 22, 23 situated at the co®f4necting side 4 of the coax
connector nodules 2, 3, which casings are connected to the outer contact
part 13 of the associated contact elenent 8, 12, are each provided with two
pi n-type connecting ends 24 f connectlng then1to the respective printed
circuit board 5, 6. For this g:f Eﬁprlnted ircuit boards 5, 6 are
provided w th correspondingly Slt ted connecti ng hoIes_Eé. Tdlfcon- nect

t he inner contact ;ﬁts 10, 1440f a cor}.t actzféerre t — (
- ( (¢ ] )
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8, 12, a connecting end 26 extends outwards fromthe casings 22, 23, the
boards 5, 6 being provided with cor- respondingly situated contact holes 27
It will be clear that the connector noduli may al so be provided with coax
contact el ements 12 or a conbi- nation of 4®ax contact el enents 8, 12. This
applies, of course, to the connector nodule 3. If desired, the hous- ings
7, 11 may be provided with nore or less than two rows of three contact

el ements, according to_the require- nents. The copt act el enents 8, 12 of

t he coax conngc- tor rnodules 2, 3 may, of cowyrs®, be contacted by coaxial
cabl es provid dl - duit abl e coax pIugsnzfef/iféﬂple3provided wi th | ocking
nmeans such as those shown in the European\Pafént Apmz%xuion 0, 401, 937
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Description

Background of the Invention

The invention relates to a coaxial connector accord-
ing to the preamble of claim 1.

When using high frequency (HF) signals, it is par-
ticularly important to electrically shield the terminal con-

nected

to the inner part of the coaxial contact element,

in order to avoid interference and electromagnetic stray
or leakage fields around the terminal.

US-A-4,451,107, from which the claims are delim-
ited, relates to a modular right angle connector suitable
for high speed connections between printed circuit

boards.

The .connector comprises a metal housing

which comprises a metal body and entirely encloses sig-

REPLACEMBNT SHEET
29 4L 097

insulati

ceive ¢

nal terminals which latter are located in adjacent pas-
sages and are insulated from the metal body by suitable

ng sleeves. One end of the known connector is

connected to a printed circuit board by securing means.
The other end side of the connector is arranged to re-

onductive pins extending from a further connec-

tor connected to a back plane.
US-A-4,548,453 relates to coaxial plug connectors.
Each of the separate plug connectors as described, is '
connected to a mounting member which may be made
of machined or die-cast metal or of metal coated plastic.
US-A-4,946,392 discloses a coaxial connector in a
housmg block in which each connector comprises a uni-
ﬁ‘tary outer shell formed of a strip of metal to provide a

cylindri

cal portion with an open front end. At the rear

side the connector is provided with a bendable end wall

serted
a circul

to close the rear side after an electrical terminal is in-

into the connector. The metal outer shells have
ar cross section.



-8- vided on the inside along the circunference with one or

29 in which the radially projecting lips 28 for |ocking the contact

el enents 12 to the housing 11 can engage.
perceived that, in this enbodi nent of the invention viej TT
side of the contact elenent 12, the rear @al-l of the ca Jaru i
of the adjacent casing 22. As a co gl quence of thi

ﬁqgfo

forns the front wall

measure, the connecting ends 24, 26 associated with th
be arranged in a sinple manner at an equal nmutual pitc
exanple a pitch distance of 4 mm Figure 3 shows, in pgrs

enl ar ged

In Figure 2 it can cIearIy be

nore recesses

LA

Summary of the Invention

The object of the invention is to provide a coax con-
nector module of the type mentioned in the preamble
having shielding means which can be manufactured
with a greater design flexibility, in a general-purpose
manner, not restricted to a specific number of contact-
elements which maximizes shielding and which is less
expensive to manufacture than the known coax mod-
ules.

The coaxial connector module according to the in-
vention is characterized by the features of the charac-
terizing portion of claim 1.

The common construction of one or more walls re-
sults in a reduction of the pitch distance between the
respective connecting ends of adjacent casings, as a
result of which less space is needed for mounting the
connector module on a printed circuit board. This is in
harmony with the present trend towards miniaturisation
of -electrical components and apparatus which, on the
one hand, makes the printed circuit boards smaller and,

on the other hand accommodates as many components
as possible on a board of standard dimensions. In par-

ticular, the connector module according to the invention
is suitable for a pitch distance of 3.5 mm.

This is also realised in a further embodiment of the
connector module according to the invention for mount-
ing on a printed circuit board, in which the plug-on di-
rection is situated parallel to the plane of the board,
wherein the casings are of a box-type and essentially L-
shaped, having a first-and second leg, the outer contact
part of a contact element is connected to the fres end
of the first leg, the at least one connecting end of the
casing is situated at the free end of the second leg, and
the oppositely situated walls of the second legs of adja-
cently situated casings are of integral or partially com-
mon construction,



scal e, the L-shaped casings 22, 23 manufactured from sh
enbodi nent shown, the casings 22 and 23 are assenbled fyom side walls 3
36, to which a top wall 37, 38 and, if necessary, a bot} ogm 2& JUBI9#O,
respectively, connect. As suggested by arrows 32, in tHhe jnrounted state
rear wall 33 of the casing 23, viewed i-n3xhe direction jof the arrow,

t

connects to the front wall 35 of the casing 22. The reacwall 33 of the
casing 23 consequently effects, together with the front wall 34, a port

i on

of the shielding of the casing 22. The casing 22 is furthernore provided

with a rear wall 41 anth bhder s maks FkdiBIPAVMIERAN ddsamblpet, val ! 42

casinge, the r esped V1 PBAARs e Hpusiogasovidag Wi i eeiact

elements and, on the other hand, the casings provided
with solder or press-fit ends, according to yet a further
embodiment of the invention, the box-type casings are
provided with projecting parallel lips for electrically con-
tacting and mechanically connecting a casing to the out-
er contact part of a contact element. Preferably, the lips
are formed by two oppositely situated walls of the casing
and are mechanically and electrically connected to the
outer contact part of a respective contact element by
spot welding. '

The casing or shielding member according to the
invention can be formed relatively simply and rapidly
from sheet metal by pressing or punching and suitably
modelling, without the need for special machines. This
has a favourable effect on the cost price of the casings
and, consequently, on the connector module as a whole.

However, the casing according to the invention can
be formed also from a block of metal, which is machined
by milling and drilling to form one or more connecting
ends and having one or more inner channels, in each of
which a terminal for contacting the inner part of a coax
contact element is arranged, in an electrically insulating
manner with respect to the casing.

In an embodiment of the coax connector module ac-
cording to the invention, wherein a casing and terminal,
and the corresponding coaxial inner and outer contact
part of one or more contact elements form a separate

unit to be arranged in the housing, the unit and housing
have means for mutually locking with one another.

These locking or latching means may comprise lips hav-
ing a free end radially projecting from the outside sur-
face of an outer contact part of a contact element, these
free ends each engage in the assembled state in a re-
cess in the housing of the connector module.



by sheet netal, which termnals or conductors 45 are sh

D - N
in"figure 2. For nmounting on a printed circuit board, tf M{T ENSZS
are each constructed with connecting ends 24, integrategd Wth the
respective rear wall 41, 33, in the formof connecting pi ps X9yytomeect
themto the print- ed circuit by soldering. -The side wajl 35, 36 are
extend- ed to formparallel lips 43 for electrically anfl mechani- ¢
connecting the casings 22, 23 to the outer contact - B- ts 13 of

contact elenment 8 or a contact el enent

It should be evident that such a separate unit, for
example a unit of two contact elements making up a row
of a coax connector module, will provide for a very flex-
ible and universal assembly of connector modules, in-
dependent of the number of rows of such a connector,
i.e. the housing thereof.

The connecting ends of the conductor and the cas-
ing may be formed for a solder connection (either

through hole or surface mount) or for clamped mounting
in an opening of a printed circuit board. In the specialist
literature, the last mentioned connecting ends are
known as "press-fit electrical terminals”.

The invention is also directed to a connector com-
prising a coaxial connector module as defined abovs,
and a method of manufacturing coaxial connector mod-
uies, as claimed in claims 13 and 14,

The invention is explained in greater detail below
on the basis of a number of exemplary embodiments,
with reference to the drawings.

Brief Description of the Drawings

Figure 1 shows, diagrammatically and in perspec-
tive, coax connector modules to be mutually cou-
pled and having shielding cases constructed from
sheet metal for mounting on a printed circuit board
according to the invention;

Figure 2 shows diagrammatically a cross-sectional
view of the coax connector module shown in the
right-hand part of Figure 1,

Figure 3 shows, diagrammatically and in perspec-
tive, the casing according to the invention used in
Figure 1 on an enlarged scale;



12, respectively. One

formed by folding fromone single netal sheet. The ot her L
necessary, be connected thereto by soldering or welding, o
shi el ding action of the respective conductor against el ect]rd

interferences is obtai
enl arged scale, the cr

connection of the termnals 22, 23 to the outer contact part

or nmore of the walls of the casings [RE

ned. Figure 4a shows, -partially broHle

i B

way and on

0ss section according to Figure 2, ifn mhich t he
and + ho

J.\.) [eapav,

connection of the termnal 45, surrounded by a casing 22, 23, to the |nner‘

contact part 14 of a
Figure 4b shows a parti

ken away.

ntact el e 12 are shown part |y bro:
8“@15(3@ @gaa‘h?i qu’éY: qw '?Qﬁgmat:onnect i ng
side 4 thereof, withodtally a side view of the coax connector module il-

lustrated in the right-hand part of Figure 1 on an en-
larged scale and partially broken away and a partial
view towards the connecting side of the housing;

Figure 5 shows diagrammatically a cross-sectional
view of a coax connector module according to the
invention by analogy with Figure 2, having a modi-
fied embodiment of the casings;

Figure 6 shows diagrammatically and in perspec-
tive, by analogy with the right hand part of figure 1,
a coax connector module having shielding cases
constructed from a machined block of metal for
mounting on a printed circuit board according to the
invention;

Figure 7 shows diagrammatically a cross-sectional.

view of the coax connector module according to fig-
ure 5;

Figure 8 shows, diagrammatically and in perspec-
tive, a press-fit connecting end suitable for use in
the invention on an enlarged scale.

Detailed Description of the Embodiments

In Figure 1, the reference numeral 1 shows a coax

~ connector module assembly composed of two coax con-
nector modules 2, 3 to be connected to each other and
having a connecting side 4 for mounting on, respective-
ly, a printed circuit board 5, 6.

The coax connector module 2 is constructed of a

plastic housing 7, a portion of which is shown broken
away for the sake of clarity. In this exemplary embodi-
ment, the housing 7 carries two rows each containing



casings 22, 23 nounted. As already described above, thj

ey Aare
el'ectrically and nechanically connected to the outer c @éﬁfgg
extended towards the connecting side, of a respective 8, 12
by spot welds 30. The termi nal 45 | ocated by neans of
lation 44 in a casing 22, 23 has a connecging end 26, de
the associated casing, in the formof a connecting pin for so tijng
on a printed circujt board and anot her connecting end | s a

plug pin in the portion, designed as contact socket 47 projecting towards
t he connecting si déhreetoakeantact plerniends Bozmpasedof a aglindmeal cont act

part 14, 10 of a cjitaficdrltaBEPartd whitRSHERbUrRSY a(fihdyp? hner
contact part 10, both of electrically conducting material.

The coax connector module 3 to be coupled to the
coax connector module 2 comprises & housing 11, a por-
tion of which is shown broken away for the sake of clar-
ity, having two rows of three coax contact elements 12.
Each coax-contact element 12 comprises a cylindrical
outer contact part 13 which surrounds a tubular inner
contact part 14 shown in broken lines, both of electrically
conducting material. ,

The housing 7 of the coax connector module 2 is
provided with grooves 15 which interact with projections
in the housing 11 of the connector module 3 (which are
not shown). These projections and grooves effect a suit-
able guide for contacting the connectors to be coupled.
The possibility is also avoided that, with a plurality of
adjacently mounted connectors, an incorrect contacting
may occur because a connector to be coupled partly
makes contact to one connector and partly makes con-
tact to the adjacent connector {anti-mismatch guard).
The housing 7 is furthermore provided with locking slots
16 in which locking projections of locking means such
as, for example, those shown in the non-prepublished
European Patent Application 0,401,937 in the name of
the Applicant, engage in the contacted state. Further-
more, coding blocks can also be incorporated in the
slots 16 for interaction with matching coding biocks to
be received in the housing 11, for which purpose the
housing 11 is provided with hook-type projections 17, all
these features being as illustrated in European Patent
Application 0,401,937.

To locate the coax connector modules 2, 3 on a
printed circuit board, the respective housings 7, 11 are
provided, as shown, with positioning pins 18, 19. In the



be clearly perceived therein. It can al so be seen that the oqggnnﬁggg%

part 13, extended to the connecting side 4, is flattenedjaf the's wher E
the lips 43 of the re- spective casings. 22,. 23 engage, )

ref - erence nuneral 48. These flattened parts 48 proddce_a conveni ent,
el ectromagnetically seal ed connection of the casings 22, 23 to T
respective outer contact part 13. |If desired, the connection of the |lips 43

to the re- mounted state, the pins 18, 19 engage in correspond-
ingly situated locating holes 20, 21 in the respective
printed circuit boards 5, 6.

The box-type casings 22, 23 situated at the con-
necting side 4 of the coax connector modules 2, 3, which
casings are connected to the outer contact part 13 of
the associated contact element 8, 12, are each provided
with two pin-type connecting ends 24 for connecting
them to the respective printed circuit board 5, 6. For this
purposs, the printed circuit boards 5, 6 are provided with
correspondingly situated connecting holes 25. To con-
nect the inner contact parts 10, 14 of a contact element
8, 12, a connecting end 26 extends outwards from the
casings 22, 23, the boards 5, 6 being provided with cor-
respondingly situated contact holes 27

It will be clear that the connector module 2 may aiso
be provided with coax contact elements 12 or a combi-
nation of coax contact elements 8, 12. This applies, of
course, to the connector module 3. If desired, the hous-
ings 7, 11 may be provided with more or less than two
rows of three contact elements, according to the require-
ments. The contact elements 8, 12 of the coax connec-
tor modules 2, 3 may, of course, be contacted by coaxial
cables provided with suitable coax plugs, for example
provided with locking means such as those shown inthe
European Patent Application 0,401,937.

In the cross-sectional view of Figure 2 of the coax
connector module 3 according to F igure 1, some com-
ponents are shown in broken lines for the sake of clarity.

The outer contact part 13 of the contact element 12 is
extended so as to project outside the housing 11 in the
direction of the connecting side 4, the box-type casings
22 and 28, respectively, being electrically and mechan-
ically connected by means of spot welds which are dia-
grammatically indicated by open circles 30. The contact
- elements 12 are accommodated in channels 31 formed
separately in the housing 11, which channels are pro-




wth the cross sectlon accordi ng to Flgure 2, 1 n which,
pl ug-on direction of the nodule, the front wal | 34 of t
22" is of common construction for the two casings (see also Figure
al so the offset po- sition of the connecting ends 24 of the casings 22"

23" with respect to Fyiggdon, tha insids aldngithé creuphiaenceaithadne grough’ not
shown, other opposi t el 3 ssbi2 G &HEh the radially projecting lips 28

for locking the contact elements 12 to the housing 11

can engage.

In Figure 2 it can clearly be perceived that, in this
embodiment of the invention viewed from the contact
side of the contact element 12, the rear wall of the casing
23 partially forms the front wall of the adjacent casing
22. As a consequence of this measure, the connecting
ends 24, 26 associated with the casings 22, 23 can be
arranged in a simple manner at an equal mutual pitch
distance d, for example a pitch distance of 4 mm.

Figure 3 shows, in perspective and on an enlarged
scale, the L-shaped casings 22, 23 manufactured from
sheet metal. In the embodiment shown, the casings 22
and 23 are assembled from side walls 35, 36, to which
a top wall 37, 38 and, if necessary, a bottom wall 39, 40,
respectively, connect. As suggested by arrows 32, inthe
mounted state the rear wall 33 of the casing 23, viewed
in the direction of the arrow, connects to the front wall
35 of the casing 22. The rear wall 33 of the casing 23
consequently effects, together with the front wall 34, a
portion of the shielding of the casing 22. The casing 22
is furthermore provided with a rear wall 41 and the cas-
ing 23 is provided with a front wall 42, all these features
being such that, in the mounted state of the two casings,
the respective terminals 45 are completely surrounded
by sheet metal, which terminals or conductors 45 are
shown in broken lines in figure 2,

For mounting on a printed circuit board, the casings
22, 23 are each constructed with connecting ends 24,
integrated with the respective rear wall 41, 33, in the
form of connecting pins for connecting them to the print-
ed circuit by soldering. The side walls 35, 36 are extend-
ed to form parallel lips 43 for electrically and mechani-
cally connecting the casings 22, 23 to the outer contact




casi ngs can be of common construction. Figure 6 shows an
ceax connector nodul e according to the invention, in whi
bel onging to the contact elenments 12 in a colum (X-dir
are of integral type and fornmed froma machi ned bl ock of
elements 12 formrows in Y-direction. Eigure 7 shows paftfy a
cross-sectional view of the enbodi nent according to fi
casing 49 forned of a block of nmetal 50. In this block

The confagt
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mlled and drilled for receiving the term nals 45. The term na ..are |
surrounded by electrical insulation 44, in order to electrically isolate
the termnal s 45 fparsthel Jalflacontacielornent Bor Figontackelaroankct part 13

of a con- 12, respectively. One or more of the walls of the casings
22, 23 may be formed by folding from one single metal
sheet. The other walls may, if necessary, be connected
thereto by soldering or welding, so that an optimal
shielding action of the respective conductor against
electromagnetic interferences is obtained.

Figure 4a shows, partially broken away and on an
enlarged scale, the cross section according to Figure 2,
in which the connection of the terminals 22, 23 to the
outer contact part 13 and the connection of the terminal
45, surrounded by a casing 22, 23, to the inner contact
part 14 of a contact element 12 are shown partially bro-
ken away. Figure 4b shows a partial view towards the
housing 11 from the connecting side 4 thereof, without
casings 22, 23 mounted.

As already described above, the casings 22, 23 are
electrically and mechanically connected to the outer

. contact part 9, 13, extended towards the connecting
side, of a respective contact element 8, 12 by spot weids
30. The temminal 45 located by means of electrical insu-
lation 44 in a casing 22, 23 has a connecting end 26,
projecting outside the associated casing, in the form of
a connecting pin for solder mounting on a printed circuit
board and another connecting end 46 which engages
as a plug pin in the portion, designed as contact socket

47 projecting towards the connecting side 4 of the re-

. spective module 3, of the inner contact part 14, 10 of a
contact element 12, 8 respectively (Figure 1).

Figure 4b shows a view of a contact element 12
from the connecting side 4 of the housing 11 of the coax
connector module 3. The contact socket 47 can be
clearly perceived therein. It can also be seen that the
outer contact part 13, extended to the connecting side
4, is flattened at the sides where the lips 43 of the re-
spective casings 22, 23 engage, as indicated by the ref-



tact elenment 12 is provided wth a flange 51 by neans of
elenment is connected to the block 50, for exanple by sol
spot-wel ding. Particularly in right-angled bl ocks 50 of jr duggﬂ di -
mensions, the insertion of the termnals 45 may be dif- ficuﬂﬂ.mgp
achieve, due to their bending. In such.cages, a termn
of two straight pieces, inserted fromthe respective o
housi ng 49 and electrically connected to each other, for exa

sol dering, at their meeting point. For this purpose, the block 50 may

provided with a hopfardddRufdetdIUB.THese flattened parts 48 produce a
convenient, electromagnetically sealed connection of
the casings 22, 283 to the respective outer contact part
13. If desired, the connection of the lips 43 to the re-
spective outer contact part 9, 13 may also be construct-
ed as a locking plug/socket connection, so that the cas-
ings 22, 23 can be coupled electrically and mechanically
to their respective terminal 45 as a whole in the form of
a plug connection having a housing 7, 11 provided with
coax contact elements 8, 12 by plugging-on.

Figure 5 shows a variant by analogy with the cross
section according to Figure 2, in which, viewed in the
plug-on direction of the module, the front wall 34 of the
respective casing 22' is of common construction for the
two casings (see also Figure 3). Note also the offset po-
sition of the connecting ends 24 of the casings 22', 23"
with respect to Figure 1, 2 or 3. It will be clear that, al-
though not shown, other opposite walls of the adjacent

. casings can be of common construction.

Figure 6 shows another variant of a coax connector
module according to the invention, in which the casings
48, belonging to the contact elements 12 in a column
(X-direction in figure 6) are of integral type and formed
from a machined block of metal. The contact elements
12 form rows in Y-direction.

Figure 7 shows partly a cross-sectional view of the
embodiment according to figure 6, having a casing 49
formed of a block of metal 50. In this block 50, channels
are milled and drilled for receiving the terminals 45. The
terminals 45 are surrounded by electrical insulation 44,
in order to electrically isolate the terminals 45 from the
walls of the block 50. The outer contact part 13 of a con-
tact element 12 is provided with a flange 51 by means
of which the contact element is connected to the block
50, for example by soldering or spot-welding.

Particularly in right-angled blocks 50 of reduced di-
mensions, the insertion of the terminals 45 may be dif-




outsight surface to this neeting point. After connection o
pteces, the hole is filled up with insulating material an
metallic cover. The casing and associ ated contact el enent
as an integral part for mounting with the housing for forfmfg
nmodul e according to the invention. Figurel8 shows an enbpdi ne
so-called press-fit connecting end 52 for mechanically
a plated-through hole in a printed circuit board. The respecti
ends 24, 26 are in this case provided with fins 53 which connect to a-hasé

et ne Pross! 1 IRAICRE R BRI bbicig. Aslonddes) 4 oss

terminal 45 may be composed of two straight pieces,
inserted from the respective openings of the housing 49
and electrically connected to each other, for example by
soldering, at their meeting point. For this purpose, the
block 50 may be provided with a hole running from the
outsight surface to this meeting point. After connection
of the terminal pieces, the hole is filled up with insulating
material and closed by a metallic cover.

The casing and associated contact elements can
be provided as an integral part for mounting with the
housing for forming the connector module according to
the invention.

 Figure 8 shows an embodiment of a so-called
*press-fit* connecting end 52 for mechanically locked
assembly in a plated-through hole in a printed circuit
board. The respective connecting ends 24, 26 are in this
case provided with fins 53 which connect to a base 54.
The press-fit connecting end consequently has an H-
shaped cross section. For a more detailed description,
reference is made to the European Patent Specification
0,209,936.

The invention has been illustrated above on the ba-
sis of exemplary embodiments in which the casings are
designed for use with modules whose plug-on direction

is parallel to the surface of the printed circuit board
(right-angled). It will be clear that the invention can be

used with the same advantage in the case of coax con-
nector modules for mounting on a printed circuit board,
for example a so-called “back-plane®, in which the re-
“spective connecting ends of the casings extend in the
- plug-on direction of the respective connector module.
The connection of the casings to the respective out-
er contact parts is, of course, not restricted to spot weid-
ing or soldering. Although spot welding is an advanta-
geous technique, essentially any connecting method
known per se, including screw thread connection, snap-



reference is made to the European Patent Specification 0,209,936. The
I nvention has been illustrated above on the ba- sis of _exenplary
enbodi ments in which the casings are designed for use with nodul es whosé

plug-on direction is parallel to the surface of the pri ﬁbedhqetﬂssm&nﬁga

(right-angled). It will be clear that thegi nvention can
sane advantage in the case of coax con- nector nodul es f

printed circuit board, for exanple a so-called "back- plane I'n

re- spective connecting ends of the casings extend in the plug-on dlrectlon
of the respective connector nodule. The connection of the casings to the
respective out- er ioeoapection: siveted donrmation etmtcars bier useddThe spot

wel d- connecting ends of the casings and their respective con-
' nector may, moreover, be of a construction suitable for
the surface mounting technique. In the specialist litera-

ture this is termed a “surface mounting device".

The term "“printed circuit board" used above and in
the claims is understood, in general, as meaning any
board or substrate having electrically conducting tracks
or paths, that is to say, for example, also a substrate of
a liquid-crystal display and the like.

Claims

1. A coaxial connector module comprising, an electri-
cally conductive casing (22, 23; 49) having a first
end and a second end, the first end being angularly
related to the second end; at least a first passage
and a second passage each extending between the
first end and the second end, there being a common
wall formed between at least a portion of said first

| and second passages, a terminal (26; 45) disposed
REPLACEMENT SHEET in each passage, each terminal having an end por-
tion extending beyond the second end; securing
29 1N 1007 means (24) extending from the second end for se-
curing the casing on a printed circuit board; insula-
tive members (44) in the passages for electrically
insulating the terminals from said casing, charac-
terized by each terminal having a further end por-
tion extending beyond said first end and by a plu-
rality of electrically conductive members (13), each
member extending from the first end of the casing
and surrounding said further end portion of one of
the terminals extending beyond the first end.

2. Amodule according to claim 1, wherein the passag-



ing'or sol deri ng.

connecti on, snap-

essentially any connecting nethod known per se, including vammamgggg
- 12 in connection, riveted connection
used. The connecting ends of the casings and their respecti %ﬂ
e

may, noreover, be of a construction suitgble for the surfac

Al t hough spot welding is an advant a- geou§ t echnique;—- —__

fi

technique. In the specialist litera- ture this is terned a "surface

nount i ng devi ce".

The term"printed circuit board" used above and in the

clains is understood, in general, as neaning any

in connection, riveted connection etc. can be used. The
connecting ends of the casings and their respective con-
nector may, moreover, be of a construction suitable for
the surface mounting technique. In the specialist litera-
ture this is termed a "surface mounting device".

The term “printed circuit board" used above and in
the claims is understood, in general, as meaning any
board or substrate having electrically conducting tracks
or paths, that is to say, for example, also a substrate of
a liquid-crystal display and the like.

Claims

1. A coaxial connector module comprising, an electri-
cally conductive casing {22, 23; 49) having a first
end and a second end, the first end being angularly
related to the second end; at least a first passage
and a second passage each extending between the
first end and the second end, there being a common
wall formed between at least a portion of said first
and second passages, a terminal (26; 45) disposed

REPLACEMENT SHEET in each passage, each terminal having an end por-
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tion extending beyond the second end; securing
means (24) extending from the second end for se-

curing the casing on a printed circuit board; insula-

' tive members (44) in the passages for electrically
insulating the terminals from said casing, charac-
terized by each terminal having a further end por-
tion extending beyond said first end and by a plu-
rality of electrically conductive members (13), each
member extending from the first end of the casing
and surrounding said further end portion of one of
the terminals extending beyond the first end.

2. Amodule according to claim 1, wherein the passag-

| A



board or substrate having el ectri c acks or paths, that is
to say, for exanple, also a substr m ml m yst al —displ-ay 'and The
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es are L-shaped and the first end is substantially
perpendicular to the second end.

3. The module according to claim 1 or 2, wherein the
casing is a solid block (49).

4. The module according to claim 3, wherein the pas-
sages are machined bores in the block (49).

5. The module according to any of the preceding
- claims, wherein the securing means comprise a plu-
rality of press-fit pins.

6. The module according to claim 5, wherein at least
.a pair of the pins are disposed intermediate the ter-
minals.

7. The module according to any of the preceding
r_m- P ClAIMS, wherein the distance between the passages
REPLACEMENT SHEET| at the second end is less than the distance between
the passages at the first end and said common wall .
is disposed between portions of the passages ad-
jacent the second end.

29 Jun 1997

8. The module éccording to any of the claims 1-§,
wherein the cornmon wall is located between por-
tions of the passages adjacent the second end.

9. The module according to any of the preceding
claims, wherein the electrically conductive mem-

bers (13) extending from the first end are tubular
and comprise the outer portion of a coaxial contact

(12).

10. The module according to claim 9, wherein at least
one of the tubular members carries a locking mem-
ber (28) for locking the module to a housing (11)



[err] Aainms 1. A coaxial connect I ng, an electf+ ------- cally
conductive casing (22, 23; 49) h "lﬂp and a secomj t he

first end being angularly rel ated d; at |east an&mmmd
passage and a second passage each extendlng betmeen t he flrst
second end, there being a comon wall formned between at Ieast

said first and second passages, a termnal (26; 45) disposed in each

passage, each term nal having an end por- tion extending beyond the second -

end; securing neans (24) extending fromthe second end for se- curing the
casing on a printed cipeyit BOAlidns'187 ¥e&iving the tubular members.

11. A module according to claim 1, wherein the casing
(22, 23) is box-like and the common wall is located
between the two passages adjacent the second
end.

12. An electrical connector comprising at least one
module as claimed according to claims 1-11 and an
insulative housing having openings for receiving the
members extending from the first end of the casing.

13. Method of manufacturing a coaxial connector mod-
uie comprising a plurality of electrical contact ele-
ments (12), each contact element (12) having a
contact side in the form of a coaxial inner (14) and
outer (13) contact part, and a connecting side for
mounting on a printed circuit board (6), wherein at
the connecting side each contact element (12) is
provided with an electrical terminal (45), that is con-
nected to the inner contact part (14) and is provided
with a connecting end (26) for mounting on said
printed circuit board (6), and a shield member (48)
. formed of a machined block of metal and accom-
REPLACEMENT SHEET modating each of said terminals (45) in a respective
29 31 107 through hole in an electrically insulating manner,
| each of said through holes comprising a first hole
! ) and a second hole meeting oneanother in a meeting
T point characterized in that the method comprises
the following steps:

a. providing at least one additional hole in said
shield member (49) running from the outsight
surface to one of said meeting points;

b. providing at least one of said terminals (45)
in the form of a first and a second straight piecs;
c. inserting said first straight piece into said first



tive nmenbers (44) in the passages for electrically insulating the term nals
fromsaid casing, charac- terized by each term nal--having a further end
por- tion extending beyond said first end and by a pI u- rality of = -

el ectrically conductive nenbers (13), each nenber m'm first
end of the casing and surroundi ng sai d-f w6t ker end fm l rgm t he
term nal s extendi ng beyond the first end. 2. A nodul’e &ccbr o ng cI aiml,
wherein the passag- 20 AUG REPLACEMENT SHEET

hole to said meeting point and said second
straight piece into said second hole to said
meeting point;

d. electrically connecting said first and said sec-
ond straight pieces at said meeting point.

14. Method according to claim 13 furthermore compris-
ing the following steps:

e. filling up said additionat hole with insulating
“material and
f. closing said additional hole with a metallic

cover.
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[err] es are L-shaped and the first end is substantially perpendicular to
the second end. 3. The nodule according to claim1l or 2, wherein the casing
is a solid block (49). 4. The nodul e according to cIa|n13, wherein the pas-
sages are nmachined bores in the block (49). 5. The nodul e according to any
of the preceding clains, wherein the secwéd ng neans conprise a plu- rality
of press-fit pins. 6. The nodule according to claim5, wherein at |east a
pair of the pins are disposed internedqgeathe ter- minals. 7. The nodul e
according to any of the preceding Aostract

A COAX CONNECTOR MODULE

A coax connector module (2; 3) comprising a housing (7; 11)
accommodating electrically conducting coax contact elements (12). Each
contact element (12) having a contact side in the form of a coaxial
inner (14) and outer contact part (13), and a connecting side (4) in the
form of an electrical terminal (45) and an electrically conducting
casing (22, 23; 49) surrounding the terminal (45) in an electrically
insulating manner. The electrical terminal (45) being connected to the
inner contact part (14) and having a connecting end (26), and the casing
{22, 23; 49) being connected to the outer contact part (13) and having
at least one connecting end (24), for mounting on a printed circuit
board (6). The casing (22, 23; 49)being constructed from walls of sheet
‘metal or a machined block of metal. To reduce the pitch distance between
the respective connecting ends (24, 26) of adjacent casings (22, 23;
49), one or more pf the walls of adjacently situated casings (22, 23;

49) can be of integral or partially common construction.

(Figure 2)
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clainms, wherein the distance between the passages at the second end is |ess
than the di stance between the passages at the first end and said common

wal | is disposed between portions of the passages ad- jacent the second
end. 8. The nodul e according to any of the clains 1-6, wherein the conmon
wal |l is |ocated between por- tions of the passages adjacent the second end.

9. The nodul e according to any of the pregeding clains, wherein the

el ectrically conductive nem bers (13) extending fromthe. first end are
tubul ar and conprise the outer portion of a coaxial contact (12). 10. The
nodul e according to claim9, wherein at |east

N N N N




one of the tubular nmenbers carries a |ocking nem ber (28) for |ocking the
modul e to a housing (11) REPLACEMENT SHEET [err] havi ng openings for
receiving the tubular nenbers. 11. A nodul e according to claim1, wherein
the casing (22, 23) is box-like and the common wall is |ocated between the
two passages adj acent the second end. 12. An el ectrical connector
conprising at |east one nodule as clainedgaccording to clains 1-11 and an
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i nsul ati ve housi ng havi ng openings for receiving the nmenbers extending from
the first end of the casing. 13. Method of manufacturing a coaxi al

connector nod- ule conprising a plurality of electrical contact ele- nents
(12), each contact element (12) having a contact side in the formof a
coaxial inner (14) and outer (13) contact part, and a connecting side for
nmounting on a printed circuit board (6), wherein at the connecting side
each contact element (12) is provided with an electrical term nal (45),

that is con- nected to the inner contact part (14) and is provided with a
connecting end (26) for nounting on said printed circuit board (6), and a
shield nenber (49) forned of *f?achinegégéock of ngtal and accom
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nodating each of said termnals (45) in a respective through hole in an
el'ectrically insulating manner, each of said through holes conprising a
first hole and a second hol e neeting oneanother in a neeting point
characterized in that the nmethod conprises the follow ng steps: a.
providing at |east one additional hole in said shield nmenber (49) running
fromthe outsight surface to one of said greeting points; b. providing at

| east one of said termnals (45) in the formof a first and a second
straight piece; c. inserting said first straight piece into said first

tig-
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REPLACEMENT SHEET * C L M S * hole to said neeting point and said

second straight piece into said second hole to said neeting point; d . SHE
electrically connecting said first and said sec- ond straight gg@‘g@ﬂ\m“
said neeting point. 14. Method according to claim13 furthernot'® conpris-
ing the followi ng steps: e. filling up-sgpd.additional

hole with insul ating
material and f. closing said additional hole with a netallic cover.

in connection, riveled connection etc. can be used. The
connecting ends of the casings and their respective con-
nector may, moreover, be of a construction suitable for
the surface mounting technique. In the specialist litera-
ture this is termed a "surface mounting device".

The term *printed circuit board" used above and in
the claims is understood, in general, as meaning any
board or substrate having electrically conducting tracks
or paths, that is to say, for example, also a substrate of

W a liquid-crystal display and the like.
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17 - [err] A COAX CONNECTOR MODULE A coax connector nodule (2; 3)

conprising a housing (7; 11) accommodating electrically conductﬁgggﬁgg T A e
Each contact elenent (12) having a contac in

contact elenments (12).
the formof a coaxial

in the formof an ele
electrically conducting casing (22, 23; 74

connecting side (4)

i nner (14) and outer contact part (13), and a
g rical termnal (45) and an
surroundi ng the term nal

(45)

in an electrically insulating manner. The electrical termnal (45) being

connected to the inner contact part (14) and having a conn

and the casing

Claims

1.

A coaxial connector module comprising, an electri-
cally conductive casing (22, 23; 49) having a first
end and a second end, the first end being angularly
related to the second end; at least a first passage
and a second passage each extending between the
first end and the second end, there being a common
wall formed between at least a portion of said first
and second passages, a terminal (26; 45) disposed
in each passage, each terminal having an end por-
tion extending beyond the second end; securing
means (24) extending from the second end for se-
curing the casing on a printed circuit board; insula-
tive members (44) in the passages for electrically
insulating the terminals from said casing, charac-

terized by each terminal having a further end por-

tion extending beyond said first end and by a plu-
rality of electrically conductive members (13), each
member extending from the first end of the casing
and surrounding said further end portion of one of
the terminals extending beyond the first end.

A module according to claim 1, wherein the passag-
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49) being connected to the outer

(22, 23; < part (13) and having at

l'*east one conneeting -end-(24), _for nountin EME pCuit board (6

The casing (22, 23; 49)being constructed ffo t nengLmﬁEMé %SHEEI
nmachi ned bIockL UI Euﬂl&ﬂnuce the pitkh dl%igg e betwedn the

respective con 26) ofigadjfac n? 23; 49), one

or nore of the walls of adjacently situat gd

i nt egral

ngs (22 13,
(Flgure 2) [edr]

or partially comobn construction.]

es are L-shaped and the first end is substantially
perpendicular to the second end.

3. The module according to claim 1 or 2, wherein the
casing is a solid block (49).

4. The module according to claim 3, wherein the pas-
sages are machined bores in the block (49).

5. The module according to any of the preceding
- claims, wherein the securingmeans comprise a plu-
rality of press-fit pins. '

6. The module according to claim 5, wherein at least
.a pair of the pins are disposed intermediate the ter-
minals.

7. The module according to any of the preceding
claims, wherein the distance between the passages
at the second end s less than the distance between
the passages at the first end and said common wall
is disposed between portions of the passages ad-
jacent the second end.

8. The module according to any of the claims 1-6,
‘wherein the common wall is located between por-
tions of the passages adjacent the second end.

9. The module according to any of the preceding
claims, wherein the electrically conductive mem-

bers (13) extending from the. first end are tubular
and comprise the outer portion of a coaxial contact

(12).

10. The module according to claim 9, wherein at least
one of the tubular members carries a locking mem-
ber (28) for locking the module to a housing (11)

49) can be of
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having openings for receiving the tubular members.

11. A module according to claim 1, wherein the casing
(22, 23) is box-like and the common wall is located
between the two passages adjacent the second
end. '

12. An electrical connector comprising at least one

module as claimed according to claims 1-11 and an

Y ' insulative housing having openings for receiving the
members extending from the first end of the casing.

13. Method of manufacturing a coaxial connector mod-
ule comprising a plurality of electrical contact ele-
ments (12), each contact element (12) having a
contact side in the form of a coaxial inner (14) and
outer (13) contact part, and a connecting side for
mounting on a printed circuit board (6), wherein at
the connecting side each contact element (12) is
provided with an electrical terminal (45), that is con-
nected to the inner contact part (14) and is provided
with a connecting end (26) for mounting on said

N printed circuit board (6), and a shield member (49)
formed of a machined block of metal and accom-
modating each of said terminals (45) in a respective

- through hole in an electrically insulating manner,
each of said through holes comprising a first hole
and a second hole meeting oneanother in a meseting
point characterized in that the method comprises
the following steps:

a. providing at least one additional hole in said
shield member (49) running from the outsight
surface 1o one of said meeting points;

b. providing at least one of said terminals (45)
in the form of a first and a second straight piece;
c. inserting said first straight piece into said first



(T —

hole to said meeting point and said second
straight piece into said second hole to said
meeting point;

d. electrically connecting said first and said sec-
ond straight pieces at said meeting point.

14. Method according to claim 13 furthermore compris-
ing the following steps:

e. filling up said additional hole with insulating
material and
f. closing said additional hole with a metallic

cover.
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Abstract

A COAX CONNECTOR MODULE

A coax connector module (2; 3) comprising a housing (7; 1)
accommodating electrically conducting coax contact elements (12). Each
contact element (12) having a contact side in the form of a coaxial
inner (14) and outer contact part (13}, and a connecting side (4) in the
form of an electrical terminal (45) and an electrically conducting
casing (22, 23; 49) surrounding the terminal (45) in an electrically
insulating manner. The electrical terminal (45) being connected to the
inner contact part (14) and having a connecting end (26), and the casing
{22, 23; 49) being connected to the outer contact part (13) and having
at least one connecting end (24), for mounting on a printed circuit
board (6). The casing {22, 23;'49)being constructed from walls of sheet
‘'metal or a machined block of metal. To reduce the pitch distance between
the respective commecting ends (24, 26) of adjacent casings (22, 23;
49), one or more of the walls of adjacently situated casings (22, 23,
49) can be of integral or partially common construction.

(Figure 2)




