~--”‘.-'1-'-/|/|_\£ITERCO\INECTI ON SYSTEM Description The invention relates to 'y?%r?gét or

~xonprising at |east one shielded termnal, each shielded termnal be-

provided with at | east ohe signal termnal, an earth contact surrounding
the at |east @REsSoARAL itoﬁr{gsgg&. at | dast one lug extending fromthe earth

tbe I'd over the surface of another earth contact of
anot her shielded termnal in order to provide electrical and nechani cal

‘contact, which lug may

S

contact with said ghbe{nRAtidh GRDAASE! to a connector comprising at least one

shielded terminal, each shielded terminal being provided with at
least one signal terminal, an earth contact surrounding the at
least one signal terminal, at least one lug extending from the
earth contact, which lug may be slid over the surface of another
earth contact of another shielded terminal in order to provide
electrical and mechanical contact with said other earth contact,
the surface of the earth contact being able to electrically and
mechanically contact at least one other lug extending from the
other earth contact and the at least one signal terminal being able
to electrically and mechanically contact another signal terminal of
the other shielded terminal, which has substantially equal cross
section dimensions as the shielded terminal.

Such a connector is known from 'US-A-3.958.851. The known
connector comprises an inner conductor to carry a voltage .sig'nal
and an outer earth conductor. The earth conductor comprises two
parts: the first part is a plastic member provided with a metallic
coating ‘and directly surrounding the inner conductor, and the sec-
ond part is a further shield member made from a punched conductive
blank folded around the first part. The second, further shield
member comprises a lug extending from the connector in the longi-
tudinal direction, which lug may be slid over the surface of
another earth terminal of another, identical shaped connector in
order to make good electrical contact. However, a part of the sec-
ond, further shield member has a rectangular shape, whereas the
remaining part has a circular shape, thus a complex folding tech-
nique is needed during manufacturing. Furthermore, since the earth
terminal comprises two parts the possibilities to miniaturise the
known connector are limited: the connector is not suited for appli-
cation in modern microelectronics in which connectors comprising
several shielded terminals within one housing are used and in which
cross section dimensions of each shielded terminal are no more than
a few mm's. Moreover, because of the rather large dimensions of the
known connector the signal loss in very high frequency applications
is too large and it is very difficult to design the known connector

for 50 chms applications.
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the surface of the earth contact being able to electrically and
nmechanically contact at |east one other lug extend- ing fromthe other
‘earth contact and the at |east one sig-_ nal termnal being able to

electrically and IRRANESHekYofORbast sThet difinStaMRhal £EVDN behdiheot her
shielded ter- mnal, which has substantially_ equal &ro s section di-

nensi ons as t@SsAFR fSF EBsrAnGat  knowe fron dRsf-lodd h R AL EIPNAH ng a

subst anti al | yreyeREdtefel coPehdDFR-£410364 SBEL | @13 GBX4-66i 698 . TMsel &GNt ire
shielding length. Such a connectqr is known from U'%— A-3.958.851. The known

connect or cod$ﬁWc§ oW SeYRTal eabodimsngs ¢f connectors having extending earth

lugs. However, all the embodiments shown comprise earth terminals
comprising at least two parts and are not suitable for miniature
applications._Moreover, they only show circular shaped connéctors
of rather large dimensions, which show toc large signal losses in
very high frequency applications.

A further connector having extending earth lugs is known from
EP-A-0.414.495, in which coaxial terminals within a connector are
described which have a conventional circular cross-section. Each
connector may comprise more than one coaxial terminal, designed to
be connected to a corresponding coaxial terminal, of the opposite

" type, of another connector. The signal conductor of the coaxial
terminal terminates either in a male or in a female structure. The
shape of the end of the earth contact of the terminal varies accor-
ding to the terminal type: in a terminal whose signal conductor
terminates in a male structure, the eérth contact has four project-
ing lugs, while in the case of a terminal whose signal conductor
terminates in a female structure, the earth contact has a closed
cylindrical form which can be pushed into the four lugs of the
earth contact of the first-mentioned terminal. Therefore, the known
device requires the fabrication of various types of earth contacts,
depending on the type of terminal for which the earth contact is
intended. In this prior art connector, a design bent through an
angle of 90° is shown of a coaxial terminal. The earth contact of
this design is obtained from an earth contact blank, which is
punched from a flat plate and which, via folding over various small
plates and via clamping lugs, is to provide a substantially elec-
trically enclosed envelope. The various folding steps make a design
of this type vulnerable to incorrect alignment and thus to imped-
ance mismatch. Moreover, in this known coaxial terminal the signal
terminal is soldered to the signal conductor. Soldering electrical
connections, however, is time-consuming and relatively expensive.
The known design is suitable for impedances of approximately 75 Q.

The object of the present invention is to provide a connector
having at least one shielded terminal and which is suited for mini-
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carry a voltage signal and an outer earth conductor. The earth conductor
conprises two parts: the first part is a plastic nenber provided with a
nmetallic coating and di- rectly surrougldi ng the inner conductor, and the

second part Lgyd GHbi St el d menber®nmade froma punched conductive bl ank
fol ded around the Pglsr%?&b%tryt'. The sec- ond, further shield nmenber conprises
a | ug extendi ng fPofRFHercohiest @f ithet heeseohgitvedithon i rtectiromideshach | ug

may be slid eytHectbf sheWidfEQoQfsi e?i pgéﬁg{‘rikhvé feq.g‘h @%%%%69n9&£§£a—

i dentical shaped connector in or e goo ectri cont act
However, a pat™Sof the
Moreover, it is an objective to provide a connector having a

signal terminal which is connected to a signal conductor without
using soldering techniques. .

It is also an objective to provide a connector suitable to be
used in 50 ohm applications. |

Therefore, a connector of the tybé defined above is charac-
terized in that the earth contact is made of only one electrically
conducting piece and has a substantially symmetrical polygon cross
section along its entire length. .

Such a connector is easy to be manufactured by well known
punch and folding techniques. Moreover, since only single piece
earth terminals are used the shielded terminal(s) of the connector
may be easily miniaturised. One earth terminal may. for instance,
have a rectangular cross section having a width of only 1,8 mm and
a height of also 1,8 mm. Moreover, such an earth terminal entirely
shields the inner, signal conductor(s), so the signal losses are
substantially reduced. Impedance matching to 50 ohm transmission
lines may be easily accomplished.

In a preferred embodiment the earth contact comprises two
indented small faces at the same end at which the two lugs are
situated, which indented small faces are situated on those lateral
faces of the earth contact, respectively, from which no lugs
extend.

The signal terminal in the connector may be provided with at
least one clamping lug on one end, which is to be folded around a
signal conductor of an electrical cable to which the connector is
to be fitted, in order to establish a firm electrically conductive
contact. By applying such a clamping lug no soldering of the signal
terminal to the signal conductor is needed, thereby saving manufac-
turing time and money.

When the connector is to be fixed directly to a printed cir-
cuit board the signal terminal may be connected to a signal conduc-
tor, which extends in the longitudinal diréction within the
shielded terminael and the signal terminal and the signal conductor
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second, further shield nenber has a rectangul ar shape, whereas the

remai ning part has a circular shape, thus a conplex folding technique is
needed during manufac- turing. Furthernore, since the earth terminal
conprises two parts the possibilities tb miniaturise the known con- nector
are |imted: &BePrafigsakinmade firow & gingke Poeceappltilankati on in nodem

m croel ectroni cs ithetiohledRRNRREHich GRHTNET SLPJcRYEER! st dgd: 4Rl nal s

wi thin one hous- . )
terminals arranged in several columns and several rows. The con-

nector may for instance comprise 4 columns and 3 rows of shielded
terminals. When the shielded terminals are of a coaxial type such a
connector may have a cross section dimension héving a width,of 12
mm and a height of 8.4 mm.
Each shielded terminal may be of a coaxial or twin-ax type.
Moreover, the connector may be mounted to a back panel and a
common grounding of the earth contacts of the shielded terminals
within the connector may be provided by an earth plate having open-
ings through which said shielded terminals extend and spring fin-
gers contacting earth pads of the back panel. By applying such an
_ earth plate all earth contacts of the shielded terminals are con-
nected to earth without using individual wires or the like which
have to soldered to the earth contacts and to the earth pads on the
back panel and which would enhance manufacturing time. Moreover,
such an earth plate is easy to be manufactured and does not limit
the required miniaturisation of the connectors. In some cases the
earth plate may have a shielding effect against electro magnetic
fields.

The invention further relates to a method to make an earth
contact for a connector defined above, which comprises the follow-
ing steps: _

a. punching an earth contact blank from a flat plate of conductive
material, the earth contact blank comprising at least one extending
lug; )

b. folding the earth contact blank over folding lines extending in
the longitudinal direction of the earth contact blank in order to
obtain an earth contact comprising a substantially symmetrical
polygon cross section along its entire length.

In one embodiment of such a method the earth contact blank is
provided with V-shaped notches which are arranged in such a way
that after folding step b. to produce the earth contact, the earth
contact is folded once more to provide a substantially electrically
enclosed earth contact which has a predetermined angle.

The invention will be described in more detail below with
reference to the accompanying drawings, which are intended to
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-2 ing are used and in which cross section dinensions of each shiel ded
termnal are no nore than a few nmms. Mreover, because of the rather |arge
di mensi ons of the known connector the signal loss in very high frequency

appl i cations léhgoo large and it is very difficult, to desi t he known
connect or f or 53*S5RRAES %}ﬂ iCYERTRE: BRHEF CBhetd o]rlé"'Eor"rﬁrl S FrEege
term nal s havshawnghextcdndwirg Fugfeate, for instance, known from FR-A-

1.194.558, the addlf..}.%]orréal French pa‘.;[eg‘l;]lt o of_th Sa:EBa -in%erc%%eggl%h gnsd_
GB- A- 626. 696. Thesée BocunreRtsshd ew of a co y
tem;

Figures 2a-c show various steps during the fabrication of
terminals for signal conductors in coaxial cables; .

Figures 3a-c and 4 show various steps during a fabrication
method of terminals for signal conductors in a coaxial connector,
the signal conductors being designed to be connected to a pbinted
circuit board; h

Figure 5 shows a side view of a coaxial terminal provided
with an earth conductor;

Figures 6a and 6b show a loose component which is used to
fabricate the earth conductor for the coaxial terminal according to
Figure 5. '

Figures 7 and 8 show alternative tomponents for fabricating
earth connections in coaxial connectors;

Figure 9 shows a spacer between an earth contact and a signal
conductor;

Fiéure 10 shows a coaxial connection part according to Figure
9 in a housing.

Figure 11 shows a connection system based on twin-ax type
connection elements;

Figures 12a and 12b show an earth plate to be used to ground
earth contacts of all shielded terminals within one connector;

Figure 13 shows, partly in a cross section view and partly in
an exploded view, a connector fixed- to a back panel, in which con-
nector the earth plate of figures 12a and 12b is used;

Figure 14 shows an alternative way of mounting a connector
according to the invention to a printed circuit board.

In Figure 1, various options are shown for a coaxial
interconnection system. On a printed circuit board 1 there is a
coaxial terminal 2, which is arranged so as to be bent through an
angle of 90°. In Figure 1, within a housing 11, indicated by a dot-
and-dash line, two coaxial connections are shown in a side view. In
the housing 11 there is, however, enough room for a third coaxial
terminal as can be seen from the figure. Overall, the housing 11

may, for example, contain twelve coaxial terminals, arranged in
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enbodi nents of connectors having extending earth |ugs.
the enbodi nents shown com prise earth term nals conprising at
‘parts and are not suitable for mniature applications. Mreover, they only

However,
| east two

al |

show circul ar shaped connectors of ratéher |arge di nensions, which show too
| ar ge si gnalfousscelumng gnsd Ehpee)ivors e fuehcy happine: Al i #ays haye fa wigidy of

connect or haipg12xmessk ROnEB o WSy I8 skgpwn from EP- A-0.414.495. in
whi ch coaxial termnpnals within a connector are descri bed which have_a

conven-

tional ci¥0 SPERhSEEIBERYY GRIPTESES FohRRTR R SARFD CTRRAuUctor 3

and a signal conductor 4, as shown in Figure 1 for a cross-section
of the coaxial terminal 2. Further illustrated in this cross-sec-~
tion is a signal terminal 8 which forms a whole with the signal
conductor 4, as will be described hereinafter in more detail.
Between the earth contact 3 and the signal terminal 8 there is an
insulating wall 6. Between the signal conductor 4 and the earth
contact 3 there are insulating means, éor example in the form of
one or more insulating blocks 5. The earth contact 3 is connected,
so as to be electrically conductive, with earth lugs 7 which extend

beyond the insulating wall 6. Said earth lugs 7 can be brought into

electrically conductive contact with the earth contact 21 of a

coaxial terminal 18, as will be described later in more detail. The
signal terminal 8 can be brought into conductive contact with a
signal conductor 19 of the coaxial terminal 18. -

The coaxial terminal which is located within and at the bot-
tom of the housing 11 is seen in side view. The figure therefore
shows thé lateral face of the earth contact 3, which is folded
rectangularly about the signal conductor 4, as will later become
clearer with reference to Figures 5, 6 and 6b. On the visible face
of the earth contact 3, there is an indented small face 10, over
which an earth lug (not shown) of a coexial connection point 13 can
be slipped. The eérth contact 3 is bent through an angle of approx-
imately 90°, and as a result the coaxial terminal extends substan-
tially parallel to the surface of the printed circuit board 1. The
earth contact 3, by means of pins 9, projects through the surface
of the printed circuit board 1. If required, a printed earth con-
ductor on the printed circuit board 1 can be soldered to the pins
9. |

The housing 11, together with part of the printed circuit
board 1. can be pushed into a housing 25, wﬁich housing 25 is
indicated by a dot-and~dashed line and within which the coaxial
terminals 13, 18 shown are located. The coaxial terminals 13, 18
are fastened to a second printed circuit board 12. In this case,
the coaxial terminel 18 projects through the second printed circuit
board 12, while the coaxial terminal 13 is mainly to one side of
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prise nore than one coaxial termnal, designed to be connected to a

correspondi ng coaxial termnal, of the opposite type, of another connector.
The signal conduc- tor of the coaxi al term nal termnates either in a nmale
or in a female structure. The shape of 7the end of the earth co tact of the

termnal variBY¥ fEEBRYIBRFERA tHECHEY ROgEE 13pdhej Rasth SPRTARH LRheSeths gnal
conduct or ter¢coaxdbeStérhiaalrale hak rpiGisun e, JdHiehe Jféceoﬂh%ﬁ&hh@& fsebéna
Perntnat oo | Pl pEoallel BEuRl ﬁfé«h‘é‘aéte%’%g% Fhoronis L cHpodh the
cylindrical feyamiahi cdrmiaal S pUSHEskojects through the second printed cir-
cuit board 12. The coaxial terminal 13 thus terminates, as it were,
on the second printed circuit board 12. The signal conductor.14 is
electrically connected (in a manner not shown) to printed conduc-
tors on the second printed circuit board 12, on which there may be
electronic components. The earth pins 17 are connected to a printed
earth conductor (not shown) on the second printed circuit board 12.
The coaxial terminal 18, in its entirety, passes through the
second printed circuit board 12, in such a way that the signal
conductor 19 does not make electrical contact with printed conduc-
tors on the second printed circuit board 12.
Figure 1 shows yet another coaxial terminal 22 in side view.
This further coaxial terminal 22 extends substantially entirely to
the right-hand side of the printed circuit board 12, in order to be
able to make electrical contact with a coaxial terminal 28, which
forms part of a connector of a coaxial cable (not shown). In Figure
1, the iateral face 23 of this further cocaxial terminal 22 is
shown, on which face 23 there is a lug 24. The lateral face 23 is
made of an electrically conductive material and serves as the earth
contact, while the, earth lug 24 has the same shape and function as
the earlier-mentioned earth lug 7., although earth lug 24 in this
case corresponds to a top view of the earth lug 7 shown in side
view. The earth lug 24 can be brought into electrically conductive
contact with an indented small face 30 of the earth contact 29 of
the coaxial connection point 28. Rotated through an angle of 90°
with respect to the earth lug 24, the coaxial terminal 28 comprises
two earth lugs 31, which can be brought intoc electrically conduc-
tive contact with indented small faces (not shown) situated on the
top face and bottom face of the earth contact 23. Below the coaxial
terminal 28, a cross-section is shown in Figure 1 of a coaxial
terminal 27 of the same (not shown) coaxial cable as that of which
the coaxial terminal 28 forms part. The design of the coaxial ter-
minal 27 is identical to that of coaxial terminal 28. A signal
terminal 108 within the coaxial terminal 27 differs somewhat from

the signal terminal 8 within the coaxial terminal 2: a signal con-
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into the four lugs of the earth contact of the first-nmen- tioned term nal.
~Therefore, the known device requires the fabrication of various types of
“earth contacts, de- pending on the type of termnal for which the earth
con- tact is intended. In this prior 8t connector, a design bent through
an angl e of @d@tps éranwshownh afoathiealcoaxiali gable Thwd thawikiche dheacoaxifalt hi s

design | s oblcndfh [ #PM AN KEQLeLON AR B AimelblLh didnPURENGdal o

flat plate and which, via toldi ng over various snma pl ates and via

cl anpi ng | ugs-amping olugsoPfdeta tghsianel aterpingleiO8i da| py electrically
conductive manner, as will later be further explained with refer-
ence to Figures 2a-c.

Within the housing 26 of the connector, two coaxial terminals
27. 28 are shown above one another. As can be seen from Figure 1,
there iélenough rocom within the housing 26 for a third coaxial
terminal below the coaxial terminal 27. The housing 26 of the con-
nector extends, in a direction perpendiéﬁlar to the plane of Figure
1. to such an extent that the housing 26 of the connector provides
room for four columns of three rows of coaxial terminals. The hous-
ing 26 of the connector therefore has room for a total of twelve
coaxial terminals. Obviously, the housing 26 of the connector can
also be of different dimensions, and as a result different numbers
of coaxial terminals can be accommodated.

In the upper part of Figure 1, a part of the coaxial inter-
connection system is shown which, in side view, always comprises
four coaxial terminals located above one another. To the top and to
the righé of the figure, a housing 36, indicated by a dot-and-dash
line, of a connector of a coaxial cable is shown, within which
there are four coaxial terminals of which one is indicated by 39.
The coaxial terminal 39 is shown in side view. This side view shows
an earth contact 38 and an earth lug 37 connected thereto in an
electrically condﬁctive manner. The earth lug 37 can be pushed over
an indented small face 32 of the earth contact 34 of a coaxial
terminal 41 on the second printed circuit board 12. The earth con-
tact 34 again has two earth lugs 35, which are rotated through an
angle of 90° with respect to the earth lug 37. The earth lugs 35
again can interact with indented small faces (not shown) on the
earth contact 38 of the coaxial terminal 39. Each earth contact of
each coaxial terminal thus preferably comprises two earth lugs
which can interact with two indented small faces on an earth con-
tact of another coaxial terminal interacting therewith. This other
coaxial terminal in its turn again comprises two earth lugs, which,
however, are rotated through an angle of 90° with respect to the
first-mentioned two earth lugs. As can be seen from Figure 1, all

e types of coaxial terminals, i.e. both those of which the signal
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-3- encl osed envel ope. The various folding steps nake a design of this type
vul nerable to incorrect alignnent and thus to i npedance m snmatch. Moreover,
in this known coaxial tenninal the signal termnal is soldered to the
signal conductor. Sol dering el ectrical 9connecti ons, how ever, is

t i me- consuni mpndndtare| fat is/etonnexpansios e Silgeak noewmides| §nwish sai feddle for

| npedances of;aRRN Ola cABYELYen' R S&Ha - conductor 19 with a male shape, have

the same design for the earth contact and the two earth lugs. In
that sense, the earth of each coaxial terminal is hermaphrodite. It
is to be noted that it is preferable for each earth contact (for
example 3) to be designed to have two lugs (for example 7)., but
that in principle it is also possible to have earth contacts with
one lug or with more than two lugs, even though the design becomes
more complex if there are more than two lugs.

The coaxial interconnection system which is shown at the top
of Figure 1 illustrates that the housing 36 of a connector of a
coaxial cable, having, for example, a total of twelve coaxial
cables to one side of the printed circuit board 12, can be coupled

_ with an interconnector, which then likewise comprises twelve co-
axial terminals and which is situated, at the top of Figure 1, on
the printed circuit board 12, and whose coaxial terminals all pro-
ject through the printed circuit board. All these coaxial terminals
projecting through the printed circuit board 12 in Figure 1 have
the same design, namely a signal conductor 33 of male shape, which
signal conductor 33 can be coupled with a female signal terminal
(not shown) of an interacting coaxial terminal, for example 39.

In the same way as the housing 36 of a connector of a coaxial
cable can interact with the housing 44 on the right-hand side of
the printed circuit board 12, a housing 40 of another coaxial cable
is able to interact with a housing 43 provided with coaxial ter-
minals on the left-hand side of the printed circuit board 12. It is
thus possible to use groups of coaxial terminals, which project
through the printed circuit board 12, as an interconnection system
for two coaxial cables whose signal terminals are of the same type.
so that these two coaxial cables cannot be coupled directly to one
another. In Figure 1, housings 43 and 44, respectively, are shown
on the left-hand and right-hand side, respectively, of the printed
circuit board 12, which housings are able to interact with the
housings 40 and 36, respectively, of different coaxial cables.
Housings 43, 44 of this type make it considerably simpler to con-
nect the connectors of coaxial cables to groups of coaxial ter-
minals on the printed circuit board 12, but they are not strictly

necessary.
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It is observed that earth contacts being forned of a single piece of netal
being slid over the insulating ma- terial surrounding the signal term nal
are known per se, fromEP-A-O 13 248 The object of the present
invention is to pr |de a connector ha at | east one _shiel ded term nal
and which is suitet§Se & shegafpee weﬁca{n@malh Yigw REr VDot PR¥Sirhe

present invensilditiés dfo thé OjriedBn LARILC iAEefddaédtdoh O8Yste@NaAthukOSERS | N
\;eggngle%[]o]; ' eﬁecc!:%ggc%t‘a%%l | Ca!l.t | genrilna.lvlbsr egzyetr:wo ! éiflf‘serearpt O:?J‘l%%teévglggulpr ovi de
boards 1. 12 can be connected to one another, coaxial terminals, if
required, may project through a printed circuit board, coaxial tef-
minals on a printed circuit board can be shaped and grouped in such
a way that they can serve as interconnection system for two coaxial.
cables, and coaxial terminals (for example 13, 22) can terminate on
a printed circuit board.

Owing to the special design of ﬁﬁe coaxial terminals, these
may be of particularly small dimensions. A fabrication method for
said coaxial terminals will now be explained with reference to the
following figures. Figures 2a-c show how a signal terminal 108 can
be fabricated which is especially designed for coaxial cables. The

| process starts with a flat plate of suitable material, from which
several blanks, which in Figure 2a are 'still flat, for terminals
108 are punched out. The various flat blanks for the terminals 108
are still connected to one another via webs 47, 48. Each signal
ter@iﬁal 108 comprises two signal conductor lugs 45 and at least
one clamﬁing lug 46. The clamping lugs 46 extend laterally from a
thin web 49, which connects the wider webs 47 and 48 to one
ancther. This is shown in Figure 2a.

First of all, the narrower webs 49 are cut through near the
clamping lugs 46. The signal conductor lugs 45 are then bent
through an angle of, substantially, S0° with respect to a support-
ing surface 50 connected to the wider web 47. As can be seen from
Figure 2b, the signal conductor lugs 45 at their ends have also
been bent towards one another, being pre-tensioned as a result with
respect to a conductor pin of a male coaxial terminal, with which
said signal conductor lugs 45 are to interact. On the other side of
the wider web 47, part of the narrower web 49 then still éxtends
from which, as already mentioned, one or two clamping lugs 46 pro-
ject. The clamping lugs 46 are folded over with respect to the
narrower web 49. If, for example, there are two clamping lugs 46,
these can be bent towards one another about a line 51 indicated by
a dot-and dashed line, as can be clearly seen in Figure 2c, said
figure showing a perspective view of several signal terminals 108
placed next to one another. The signal terminals 108, which are
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having a signal term nal which is connected to a signal conductor w thout
using sol dering techniques. It is also an objective to provide a connector
"suitable to be used in 50 ohn1appl|ca ons. Therefore, a connector of the

type defi neds Qv e.ohae el a6 oile? eaqkognezt a5 airgln Aboh AREAOS G LI 0Nt aCt

i s made of only one el ectrlca y, con t'i ng pi ece and com_ pfises as many
i ndent ed smafftougReshet wider waheiBndl ridds WHaX hit HE POSFERS tonObF&R

extends as tigmalatardiigss 108C4F LBAERREth HRLAsibAse being situated on a
| ateral face of the earth contact. frgmwhich no |ug extends and_ bei ng
) e signal terminal 10 is then connected to a signal con-
ductor of a coaxial cable (not shown) by firmly clamping together
the clamping lugs 46, after the signal conductor in question has
been placed between them. The signal terminal 108 as a whoie can
then be placed in an insulating casing 106 (Figure 1). Between the
signal terminal 108 and the insulating walls 106 there may be a
compression joint, for example by projections 52 being formed on
the wider web 47 between the supporting surface 50 and the thinner
web 49 (see Figures 2b, 2c), which projections provide a friction
joint with the insulating walls 106.

Figures 3a-c show how a signal terminal 8 and a signal con-
ductor 4 can be punched from one whole and thus can be adapted for
use in a coexial connector placed on a printed circuit board 1.
Figure 3a shows a blank, still in flat form. as can be punched from
a flat plate. On ocne end of the blank there are two signal conduc-
tor lugs 145, which are connected to one another via a supporting
surface 150. The supporting surface is connected to a web 147,
which connects adjacent signal terminals 8 to one another. The
signal terminal 8 has been punched as one whole together with a
signal conductor strip 4 which, via a second web 148 and a third
web 149, is connected to an adjacent éignal conductor strip 4. The
signal conductor strip 4 is cut through near the third web 149. The
signal conductor strip 4 is separated from its adjacent signal con-
ductor strip {or signal conductor -strips) by cutting the second web
148 between two adjacent signal conductor strips 4. The flat signal
conductor strip 4 is then rotated through an angle of 90° about the
junction point between the signal conductor strip 4 and the signal
terminal 8, so that the entire signal conductor strip 4 ends up in
a position perpendicular to the plane of the drawing of Figure 3a.
Finally, the two signal lugs 145 are each bent through an angle of
90° with respect to the supporting surface 150, so that the view of
Figure 3b is obtained. In Figure 3b, a projection 152 has been
drawn in addition, which provides a compression joint with an in-
sulating casing 6, in which the signal terminal 8 is placed. Figure

3c shows a side view of the design thus obtained.

This Sheet 1.

LT



arranged to cooperate with one other lug of said other earth contact. Such
a connector is easy to be manufactured by well known punch and fol di ng

‘t echni ques. Mbreover, since only singlﬁaplece earth termnals are used the
shi el ded term nal ( e, cglnect gr, be .easi | n Juns

earth term nal mayl?e) |Er§? % egnhgve a g-1a a?\tgu g‘r‘ﬂcrlousslsahsgc glé’ﬁ %’w ng a
wi dt h of onl yFigures n?m-andnctr o€i gleigodl adm:.ﬂalSBnmcowﬁil@\ﬁerEiweh Parcearth

ermnal et i4E) YoRRLe| dRuk P 4 Miiherd] Wafhe GABHUGA QRER) end QR StARA
| osses are substantrla Iy re
minal 8, 108 and a signal conductor 4,

Figure 4 shows a signal terminal 8, obtained according to the
steps of Figures 3a-c, having a signal conductor 4 in an insulating
casing 6. The insulating casing 6 encloses the signal cerminai 8 in
its entirety and has a compression joint with the projection 152.

Figure 5 shows the assembly according to Figure 4, which has
been pushed into an earth contact 3. The earth contact 3 is pro-
vided with earth lugs 7. Figure 6b shows a perspective view of the
earth contact 3 provided with the earth lugs 7. The earth contact
3, like the signal terminal_S. is fabricated from a flat plate of
suitable conductive material. This is shown in Figures 6a and 6b.
Figure 6a shows the earth contact 3, afte: it has been punched from
a flat conductive plate and before it has been folded into the
correct shape. The earth contact 3 according to Figure 6a then pre-
ferably has two projecting earth lugs 7, two indented small sur-
faces 10 and V-shaped notches 53, 53'. Near the V-shaped opening
53, 53', projecting flaps 3e, 3f, and 3g, respectively, are
attached to the strips 3a, 3¢ and 3d, respectively.

On the earth contact 3, while it is still flat, three folding
lines 54, 55, 56 are arranged, which divide the earth contact 3
into four parts 3a, 3b, 3c. 3d. In the situation according to Fig-
ure 6a, there are two indented small faces 10 on the strips 3a and
3c. respectively, while the two earth lugs 7 extend from the strips
3b and 3d, respectively. The earth contact according to Figure 6b
is now produced from the flat earth contact 3 according to Figure
6a by folding the flat earth contact according to Figure 6a along
all the folding lines 5S4, 55, 56 through an angle of 90°. The strip
3b is then situated, for example, on the top of a rectangular earth
contact 3 (Figure 6b), while the strip 3¢ is then situated lat-
erally. Strip 3a is then situated at the back of the earth contact
3 according to Figure 6b, and strip 3d is at the bottom. In this
manner, the two earth lugs 7 of the folded earth contact 3 are
located opposite one another. Similarly, the two indented small
faces 10 on the strips 3a, 3c are now located opposite one another.

Furthermore, the earth lugs 7 are always positioned soc as to be
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ance matching to SO ohmtransm ssion |ines may be easily acconpli shed.

-4- In a preferred enbodi nent said at | east one earth contact is provided

"with two lugs and two indented snall §ces on at | east one end, mhich | ugs
f

are situated sub- stantiall It ne anot her and ich s faces are
situated substiFrals ey %Ogﬁ “HiBfRgpect to the in Ehced Sl radlS

10. The two earth lugs are preferably slightly bent towards one
another., so that they have a certain pre-tension. It can easily be
seen that the earth contact 3, of a design as shown in Figure 6b,
can interact with an identical earth contact 3 which, however, has
been rotated through 90°, that is to say in which, for egample,
strip 3¢ is at the top. In that case, the earth lugs 7 and the
indented small faces 10 can interact effectively with similar earth
lugs and indented small faces of the other earth contact which has
been rotated through 90°. An earth contact 3 of this type can be
placed over a signal conductor 4 which has either a female or a
male terminal. Consequently, as stated earlier, the earth contact 3
can be called hermaphrodite.

Figure 7 shows a punched-out earth contact 34, still flat,
which can be used for a coaxial terminal which, as a whole, pro-
jects transversely through a printed circuit board 12 (compare
Figure 1). The earth contact 34 comprises three folding lines 57,
58, 59, which divide the earth contact 34 into four strips 3lia,
34b, 34c, 34d. A total of four earth lugs 35 project from the con-
ductor strips 34b, 34d. On the two other strips 34a, 34c there are,
in total, four indented small faces 32, which can interact with
earth lugs of other earth contacts. By folding the flat design of
the earth contact 34 of Figure-7 along the folding lines 57, 58, 59
through an angle of 90° in each case, a rectangular earth contact
34 is produced in analogy to the design according to Figure 6b. A
side view of such a rectangular construction of the earth contact
34 can be seen in Figure 1. Within such an earth contact 34, there
is then a signal cgnductor 33 which is separated from the earth
contact 34 with the aid of suitable insulating means (for example
indicated as 20 in the case of the coaxial terminal 18 in Figure
1). '

Figure 8 shows a flat earth contact 29 such as can be used
for a coaxial terminal 28 (Figure 1). The earth contact 29 is pro-
vided with two earth lugs 31 and two indented small faces 30 which
are positioned on alternate strips of the earth contact 29. Four
adjacent strips 29a, 29b, 29c, 29d are provided.'which are separ-
ated from one another by means of folding lines 60, 61, 62. The
flat design according to Figure 8 can again give a rectangular
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The signal termnal in the connector may be provid- ed with at | east one
clanping |l ug on one and, which is to be fol ded around a signal conductor of
an electrical cable to mhich the connector is to be fitted, in order to
establish a firmelectric conductlb% contact. By ap- g

cl anpi ng | ug $GRABERFhf Pyt%dé‘i’@n‘éP designnplong the (AL ’é%/ggﬁg?esc duct or
i's needed, tlareby tsmsugtg dﬁH&hEl%Cbﬂ@mgxﬁlémhmermm%idem bheswdnaect or
is to be fixed |re 4§§rﬂ ed circuit bogﬁd t he signal termna

may be connedt&4* & 3rs?ﬁ'ﬁgl At @ofan RRi 3§F et &HE%TS At he | ongi t udi nal

Figure 9 shows the next step after the construction according
to Figure 5. After the design according to Figure 4 has been pushed
into an earth contact 3 as shown in Figure 6b. a spacer 63 is
pushed into the earth contact 3, which spacer 63 prevents any elec-
trically conductive contact between the signal conductor 4 and the
earth contact 3. The spacer 63 may have any suitable required
shape. )

Once the design according to Figure 9 has been achieved, cor-
responding to a complete coaxial terminal 2 (Figure 1), a housing
11 (Figure 1) can be provided with coaxial terminals 2. This is
illustrated in Figure 10. Figure 10 shows a coaxial terminal 2

" which has been pushed into an opening 65 of the housing 11. On the
left~hand side of the figure, part of the opening 65 is still free
for receiving a coaxial terminal provided with a male signal con-
ductor, as is indicated in Figure 1, for example, by 18. On the
right-hand side of Figure 10, a part of the coaxial terminal 2
projects .t‘rom the housing 11, specifically with a part of the earth
contact 3 within which the signal conductor 4 is situated. The
earth contact 3, which projects from the housing 11, initially com-
prises. at least the V-shaped opening 53. The function of the V-
shaped opening is explained in more detail in Figure 10. Folding up
the V shape 53 p:;oduces a design, bent through 90°, of the earth
contact 3. Folding up the V-shaped notch 53 will also lead to the
signal conductor 4 being. bent through an angle of 90°, which can
easily be achieved because the plane of the signal conductor 4 is
perpendicular to the plane of the drawing according to Figure 10.
The earth contact 3 can be provided with pins 9 which can be
plugged into holes in the printed circuit board 1, which are
designed for this purpose. The same applies to the projecting part
of the signal conductor 4. The pins 9, at the start of the fabrica-
tion process of the earth contact 3, can easily be formed at the
same time by adjusting the punch. so that they form one whole with
the earth contact 3. Figure 10 illustrates that the flap 3f seals
off the folded-up V-shaped opening 53 in order to further reduce
electromagnetic interference. The flaps 3e and 3g (not visible)
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direction within the shielded termnal and the signal ter- mnal and the
signal conductor are preferably nmade froma single piece of blank. The
tonnect ordefi ned above nay conprise several shielded termnals arranged in
several columms and severgl rows. Th pector may for instance conprise 4

col ums and 34YEnLNDSADR; P‘Efetd°i‘e?§nfﬁéi’s.3f’\/\ﬁé‘n this wali &F gbY ROSSLPIRAILS are
of a coaxial drRedsuckofnsBresn o Bridted BANRIE KdaRES Fewhich thiNRAS-0N

having a wi dtjofy, 13 mnand g.0el ot o8t & & Thepfat s ng! Gethd S apd ™
printed circuit board. Obviously the housing 11 may, if required,
also be at an angle other than 90° with respect to the printed
circuit board 1, namely by setting the V shape 53, 53' at a d%ffer-
ent predetermined angle.

It will be clear from the above that signal terminals 108
having a female structure can be punched and formed as a whole, and
without soldering can be connected to éignal conductors of coaxial
cables in a firm, electrically conductive manner. It is further
possible to provide signal terminals 8 which form one whole with a
signal conductor 4. Likewise, an earth contact 3 with a hermaphro-
dite structure is provided, which is formed from one whole by means

. of punching and folding. In this way it is possible to obtain very
small and very reliable coaxial terminals. The internal diameter of
each coaxial terminal may, for example, be 1.6 mm, the external
diameter being at most 2 mm. By choosing the dimensions correctly,
an impedance of 50 ohm for analog signals can be readily provided.
Within a_housing 11 of a connector having dimensions of approxim-
ately 8.4 x 11.95 mm in cross-section, twelve coaxial terminals can
eagsily be arranged, specifically in four columns of three rows.

It will be obvious to those skilled in the art that various
variations are possible without going beyond the scope of the in- -
vention. Thus, a rectangular cross-section of the earth contact is
not strictly necessary. The earth contact may also comprise a dif-
ferent even number of flat lateral faces, in which the lateral
faces alternately do and do not comprise earth lugs. Fewer earth
lugs are also possible, as long as the orientation is such that a
coaxial terminal whose signal conductor terminates in a female
structure can interact with another coaxial terminal whose signal
conductor terminates in a male structure.

Moreover, the use of clamping lugs 46 in a signal terminal
108 is not restricted to signal terminals of a female design. Even
in the case of male signal terminals, clamping lugs 46 of this type
can be used advantageously.

Furthermore, the invention is not restricted to shielded

connections having only one signal conductor within an earth con-
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ax type. Moreover, the connector nmay be nounted to a back panel and a
common groundi ng of the earth contacts of the shielded termnals within the
connector may be pro- vi ded by an eart éé; ate havi ng openi ngs through which
said shielded ter Is ex and ers co tactln earth

of the back pang1a By o) Wnsg‘ §ﬁcﬁ%§ﬁé tEent 8?Iu§ealpfﬁs conf"évet%[g%'f

t he shi el ded t ewhigtakslates tornettiedaksysaenh inet lehieldesd agnuierdionsiugko-
wres or the |} bastheth NAYCsifa? OLMIBHEOul i Ot DnfllR1AG uRaBRY, WAL

earth pads on the back panel
signal conductors may carry a differential mode signal. Three twin-

ax connection elements 201, 202, 203 are shown. The twin-ax connec-
tion elements 201, respectively 203 have earth contacts 204, res-
pectively 212 provided with extending lugs 205, respectiéély 209.
Twin-ax connecticn element 201 may be fixed to a printed circuit
board 1, schematically depicted by dotted lines, by means of pins
206, while twin-ax connection element 203 may be fixed to a printed
circuit board 200 by pins 210. These pins 206, 210 may be soldered
or press-fit.

Both twin-ax connection element 201 and 203 have two openings
208 each accommodating a female type signal terminal (shown in
figures 3a, 3b, 3c). The openings 208 are each designed to receive
a male type signal terminal 207 of a mating twin-ax connection
element 202. The latter twin-ax connecticn element 202 can also
be provided with extending lugs 199 which may be slid along the
surface of the earth contacts of the mating twin-ax connection
elemerits 201, respectively 203 when cecnnecting the twin-ax connec-
tion element 202 to the twin-ax connection elements 201, respect-
ively 203. Then, the extending lugs 205, respectively 209 are slid
along the surface of the earth contact 211 of the twin-ax connec-
tion element 202. )

The twin-ax connection element 202 may pass through a back-
panel 12, as shown in figure 11.

In a preferred embodiment several twin-ax connections
elements are grouped together within a single housing 218 (figure
13) and arranged, for instance, in three columns and four rows.
Each earth contact 211 of each twin-ax connection element 202
should preferably be connected to common earth pads 217 on the
back-panel 12 through which each twin-ax connection element 202
extends. 1In order to aveid many separate ' earth connections and
soldering wires or the like to the earth pads 217 and to the earth
contact 211, preferably, an earth plate 213 is used which is shown

- in figures 12a and 12b on an enlarged scale.

Figure 12a shows a side view of the earth plate 213 which is

made of a resilient conducting material. Figure 12b shows a front
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enhance manufacturing tinme. Mreover, such an earth plate is easy to be
manufactured and does not Iimt the required mniaturization of the
‘connectors. In sonme cas- es the earth yj ate may have a shiel ding effect
agai nst el ect r siemgrétithe eaxtihdplate 21%- T¥he edgesnifi ahefeartheslatel 2M3esré0 a

method of maki pg-aR eA'dAeF UY BELviHR" s R RGELAL AR T ART 2PV S1a ¥ G
is provided with holes 214 each designed to receive a twin-ax con-
nection element 202. In order to establish adequate electrical
contact between each earth contact 211 of each twin-ax connection
element 202 and the earth plate 213, preferably, resilient lugs 215
are provided along the edges of the holes 214 (figure 12a9. These
resilient lugs 215 may be made integrally with the earth plate 213
by well known manufacturing methods like punching and folding.

The earth plate 213 may have a width of 11,95 mm and a height
of 14,90 mm.

During assembling the back-panel 12 with each of the twin-ax
connection elements 202 the earth plate 213 is slid over the twin-
ax connection elements 202 as indicated by arrows 198 in figure 13.
Each of the twin-ax connection elements passes through a hole 214
and the spring fingers 216 are pushed against the earth pads 217 in
order to establish good electrical contact. Then a houéing 2139
provided with openings 196 is fitted to the back-panel 12 in such a
way (indicated by arrows 197) that each twin-ax connection element
202 extends through an opening 196 and the housing 219 presses the
earth plate 213 against the earth pads 217. Therefore, no addi-
tional soldering of the earth plate 213 to the earth pads 217 is
needed. The housing 219 is designed to receive a mating housing
(not shown) provided with female type signal conductors to estab-
lish electrical contact to the male type signal conductors 207.

Although in figure 13 the earth plate 213 is shown to be slid
over the twin-ax connection elements 202 provided with male type
signal conductors 207, of course, the signal conductors may be
female type. Moreover, as may be clear to any person skilled in the
art the earth plate 213 may also be applied to coaxial connecting
elements 13, 18, 22 grouped together within a single housing 25
(figure 1).

Figure 14 shows an alternative way to mount a housing 222
provided with several signal terminals 230, 231, 232, 233 to a
printed circuit board 220. This way of mounting is called “straddle
mount”. In figure 14 housing 222 is mounted to the printed circuit
board in such a way that four signal conductors 230, 231, 232, 233
extend in a direction parallel to the surface of the printed cir-
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conprises the followi ng steps: a. punching an earth contact blank froma
flat plate of conductive material, the earth contact blank com prising at
| east one extending lug: b. formng as nmany i ndented small faces as there

are lugs at thaose,ends .of.the earth cohBagt that com. prise |ugs: c,
fol ding the earthtc C%ZQUI HAReoySEr 18P 0730y Hhegge?’legﬁoﬁ‘l‘?@a n $efBinals
| ongi t udi nal diarecat cmeosidehef eiet SurfaBé ot thé Htinted eitfdeuit! board a0 a1

earth contact GQUPLAGING; @a1l e8P Y38 SYPHAD! | Ble! Yot TPBS o™ it by
contact lugs 228 and 225 respectively. The other two 232, 233 of
these signal terminals are at the other side of the surface of the
printed circuit board 220 and via signal conductors 237, 238 and
contact lugs 226 and 227 respectively they are connecteé to the
other side of the printed circuit board 220.

0f course, the signal terminals 230, 231, 233, 234 may be
part of a coaxial type of connection element or a twin-ax type of
connection element.

All signal terminals 230, 231, 232, 233 are enclcocsed by an
appropriate earth contact one of which is indicated with the refer-
ence sign 229.

Although in figure 14 the signal terminals 230, 231, 232, 233
are shown to be female type it may be clear to persons skilled in
the art that the straddle mounting way shown may also be used when
the signal terminals are male type.

Moreover, although in all embodiments shown the signal ter-
minals are shown to be either female or male type all signal ter-
minals may have a hermaphroditic structure, as is known to persons
skilled in the art.

This Sheet Has Been Replaced

R




cal"‘p'ofygvﬁ—c—lﬂ%semion along its entire length. In one enbodi nent of

the earth con- tact blank is provided with V-shaped notches
“wh M HE c’”ut: such a way that after folding step c. to pro- duce
the e earth contact iX fol ded once nore to provi de a
substantial ly eI ectr| cally encl osed earth contact which has a predeterm ned

angle. The invention will be described i E1388% detail below with reference
to the acconpaﬂyl ng draw ngs, which are intended to ill ust rate t he

I nvention, rat erthantollmt it. The draw ]

figures: . Connector comprising dataleg SoxS:QO\glepc? l:leromvz\.nngg (2),

each shielded terminal being provided with at least one signal
terminal (8), an earth contact (3) surrounding the at 1least one
signal terminal, at least one lug (7) extending from tﬁe earth
contact, which lug (7) may be slid over the surface of another
earth contact (21) of another shielded terminal (18) in order to
provide electrical and mechanical contact with said other earth
contact (21}, the surface of the earth contact (3) being able to
electrically and mechanically contact at least one other lug exten-
ding from the other earth contact (21) and the at least one signal
terminal (8) being able to electrically and mechanically contact
another signal terminal (19) of the other shielded terminal (18),
which has substantially equal cross section dimensions as the
shielded terminal (2) characterized in that the earth contact (3)
ig made of only one electrically conducting piece and has a sub-
stantially symmetrical polygon cross section along its entire
length.

2. Comnector to Claim 1, characterised in that the earth
contact (3) is provided with two lugs {7) on at least one end,

which lugs (7) are situated substantially opposite one another.

3. Connector according to Claim 2, characterised in that the
earth contact (3) comprises two indented small faces at the same
side end at which the two lugs (7) are situated, which indented
small faces are situated on those lateral faces of the earth con-

tact (3), respectively, from which no lugs (7) extend.

4. Connector according to Claims 2 or 3, characterised in
that the earth contact (34) is provided with two outward-extending
lugs (35) at both sides and with two indented small faces (32) at
both sides.

5. Connector according to any of the preceding Claims in

which the at least one signal terminal (108) on one end is provided
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Fi ngmumwm;ummnervi ew of a coaxial intercon- nection system Figures
2a- eps during the fabrica- tion of termnals for signa
conductors i ¥ cdaxtal ca- bl es; Fi gur 3 3a c and 4 show various steps

during a fab- 1 G 8g fE%tsQOdoancﬁ%?): g () OB cGRREENE d Rmar

coaxi al connector, e signal con ng designed to be connecC
a printed cirecui ?°%§F—QF ofi auredegtniiaiis cable e vhimh othey conredtar irtai rke

pro- vided with g{veQarltih cPAdUCLY establish a firm electrically conductive con-
tact.

6. Connector according to any of the Claims 1-4 in which the
signal terminal (8) is connected to a signal conductor (1), which
extends in the longitudinal direction within the shielded terminal
(2) and the signal terminal (8) and the signal conductor (4) being
integrally made from a single piece of blank.

7. Connector according to Claim S or 6, characterised in that
the signal terminal (8, 108) comprises two signal conductor lugs
(45, 145), which are folded over with respect to a supporting sur-
face (50, 150) and which face each other.

8. Connector according to Claim 7, characterised in that the
signal conductor lugs (45, 145) are bent somewhat towards one

another, in order to provide them with a mechanical pre-tension.

9. Connector according to any of the preceding Claims charac-
terized in that the connector comprises several shielded terminals

arranged in several columns and several rows.

10. Comnector according to any of the preceding Claims char-

acterized in that each shielded terminal is of a coaxial type.

11. Connector according to any of the Claims 1 to 9 charac-

terized in that each shielded terminal is of a twin-ax type.

12. Connector according teo ahy of the preceding Claims char-
acterized in that the connector is mounted to a back panel (12) and
in that commen grounding of the earth contacts of the shielded
terminals within the connector is provided by an earth plate (213)
having openings (214) through which said shielded terminals extend
and spring fingers (216) contacting earth pads (217) of the back
panel (12).
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Figures 6a and 6b show a | oose conponent which is used to fabricate the
earth conductor for the co- axial termnal according to Figure 5 Figures 7
‘and 8 show al ternatlve conponents for jgbricating earth connections in
coaxi al connectors; 3. Meghod|tpupake aphearthacayracer (Hethee9, a3u,ea04 h 200Nt act

and a signal CQmﬁiP%Qra connector according to any of the preceding Claims,
characterised by the following steps:
a. punching an earth contact blank from a flat plate of conductive
material, the earth contact blank comprising at least cne extending
lug (7, 31, 35); '
b. folding the earth contact blank over folding lines extedhing in
the longitudinal direction of the earth contact blank in order to
obtain an earth contact comprising a substantially symmetrical

polygon cross section along its entire length.

14. Method to make an earth contact (3, 204, 212) for a con-
nector according to Claim 13, characterized in that the earth con-
tact blank (3, 204, 212) is provided with V-shaped notches (53,
S3') which are arranged in such a way that after folding step b. to
produce the earth contact, the earth.contact is folded once more to
provide a substantially electrically enclosed earth -contact which

has a predetermined angle.
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Figure 10 shows a coaxial connection part accord- ing to Figure 9 in a
housi ng. Figure 11 shows -a connection system based on tw n-ax type
‘connection elenents; Figures 1 2a and 1 2b show an earth plate to be used
to ground earth contacts of all shielded termnals within one connector;
Figure 13 shows, partly in a cross seclion view and partly in an exploded
view, a connector fixed to a back panel, in which connector the earth plate
of figures 12a and 12b is used;
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Figure 14 shows an alternative way of nounting a connector according to the
invention to a printed cir- cuit board. In Figure 1. various options are
shown for a coaxial interconnection system On a printed circuit board 1
there is a coaxial termnal 2, which is arranged so as to be bent through
an angle of 90[err]. In Figure 1, mﬁtth a housing 11, indicated by a

dot - and-dash line, two ax- ial ections are shown in a side view. In
the housing 11 there i %, |[h we gh roomfor a third coaxial term nal
as can be seen fromthe figdre. Overall, the
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housi ng 11 may, for exanple, contain twelve coaxial ter- mnals, arranged
in four colums and three rows. Such a housing 11 may have a width of only
12 mm and a height of only 8.4 mm Each coaxial term nal conprises at |east
an earth conductor 3 and a signal conductor 4, as shown in Fig- ure 1 for a
cross-section of “the coaxial terminal 2 Fur- ther illustrated in this
cross-section is a signal termnal 8 which forns a whole wth the signal
conductor 4, as will be described hereinafter in nore detail. Between the
earth contact 3 and the signal termnal 8 there is an in-
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sulating wall 6. Between the signal conductor 4 and the earth contact 3
there are insulating neans, for exanple in the formof one or nore
-insulating blocks 5. The earth contact 3 is connected, so as to be

el ectrically conduc- tive, with earth lugs 7 which extend beyond the
insulat- ing wall 6. Said earth lugs 74can be brought into electri- cally

conductive contact with the earth contact 21 of a -7
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coaxial termnal 18, as will be described later in nore detail. The signal
termnal 8 can be brought into conduc- tive contact wth a signal conductor
‘19 of the coaxial ter- mnal 18. The coaxial term nal which is |ocated
within and at the bottom of the housing 11 is seen in side view. The figure
therefore shows the |ateral face of thegarth con- tact 3, which is folded

rectangul arly aboutthe signal con- ductor 4, as wll |ater becone clearer
with reference to Figures 5, 6 and 6b. On the visible face of the earth
con- tact 3, there is an indented s | face 10, over which an
| g-8ag
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earth lug (not shown) of a coaxial connection point 13 can be slipped. The
earth contact 3 is bent through an angle of approximtely 90[err], and as a
‘result the coaxial term nal extends substantially parallel to the surface
of the printed circuit board 1. The earth contact 3, by neans of pins 9,
projects through the surface of the priented circuit board 1. If required, a
printed earth con- ductor on the printed circuit board 1 can be soldered to
the pins 9. The housing 11, together with part of the printed cir- cuit
board 1, can be pushed into a housing 25, mhhch
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housing 25 is indicated by a dot-and-dashed |ine and within which the
coaxial termnals 13, 18 shown are |o- cated. The coaxial term nals 13. 18
are fastened to a second printed circuit board 12. In this case, the
coaxial termnal 18 projects through the second printed circuit board 12.
whi | e the coaxi al ternlnal\ég IS nalnl to one side of the second printed
circuit board 12. The earth.contact 16 of the coaxial termnal 13 has pins
17. which project through thq seéﬁnd printed circuit board 12, while the
signal conductor 14 of the co Xjév termnal 13 al so projects through t he
second printed circuit board *
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12. The coaxial termnal 13 thus term nates, as it were, on the second
printed circuit board 12. The signal con- ductor 14 is electrically
.connected (in a nmanner not shown) to printed conductors on the second
printed cir- cuit board 12. on which there may be el ectroni c conpo- nents.
The earth pins 17 are connected to a p8inted earth conductor (not shown) -on
the second printed circuit board 12.
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8- The coaxial termnal 18, in its entirety, passes through the second
printed circuit board 12. in such a way that the signal conductor 19 does
not make electri- cal contact with printed conductors on the second print-
ed circuit board 12. Figure 1 shows yet another coaxial termnal 22 in side
view. This further coaxial term nal 229extends sub- stantially entirely to
the right-hand side of the printed cir- cuit board 12. in order to be able
to make electrical con- tact with a coaxial term nal 28, which forns part
of a con-
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nector of a coaxial cable (not shown). In Figure 1, the lateral face 23 of
this further coaxial termnal 22 is shown, on which face 23 there is a | ug
"24. The lateral face 23 is made of an electrically conductive material and
serves as the earth contact, while the earth lug 24 has the sane shape and
function as the earlier-men- tioned eal®h lug 7. although earth lug 24 in
this case cor- responds to a top view of the earth lug 7 shown in side

view. The earth lug 24 can be brought into electrically conductive contact

with an indented snall face 30 of the earth e ag 29 of the coaxi al
connecti on point 28. Ro- © L '
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tated through an angle of 90[err] with respect to the earth lug 24, the
coaxial termnal 28 conprises two earth lugs 31, which can be brought into
‘electrically conductive contact with indented small faces (not shown)

situated on the top face and bot{jpredcasidvEdridie Ladtdym contact 23. Bel ow the
coaxial termnal 28, a cross-section is shown in Figure 1 of a coaxi al
termnal 27 of the sanme (not shown) cqaxial cabl e as that of which the
coaxial term - nal 28 forns part. The ég?ﬁh of the coaxial termnal 27 is
identical to that of coaxial termnal .28. A signal term- nal 108 within

the coaxial termf@negZotdi L:;setreﬁ %Q%m%t with connectors, each of which
comprises at least one shielded terminal (for example 2, 18, 27),
comprising an earth contact (for example 3, 21) and at least one
signal terminal (8, 19, 108), which earth contact (3, 21) is iden-
tical for signal conductors (4) terminating either in a female (8,
108), a male structure (19) or a hermaphroditic structure and which
has at least one lug (7) extending beyond the shielded terminal (2,
18, 27); the signal terminal (8, 108) is either provided, at one
end, with at least one clamping lug (46) which can be folded around
the signal conductor of an electrical cable to establish a firm

. electrically conductive contact therewith, or it is integraliy made

with the signal conductor (4).

(Figure 1]
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Interconnection system

The invention relates to a connector comprising at least one
shielded terminal, each shielded terminal being provided with at
least one signal terminal, an earth contact surrounding the at
least one signal terminal, at least one lug extending from the
earth contact, which 1lug may be slid over the surface of another
earth contact of another shielded terminal in order to provide
electrical and mechanical contact with said other earth contact,
the surface of the earth contact being able to electrically and
mechanically contact at least one other lug gxtending from the
other earth contact and the at least one siqn&l terminal being able
to electrically and mechanically contact another signal terminal of
the other shielded terminal, which has substantially equal cross
section dimensions as the shielded terminal, the at least one earth

contact having at least partly a substantially symmetrical polygon

. cross section.

Such a connector is known from US-A-3.958.851. The known con-
nector comprises an inner conductor to carry a8 vaoltage signal and
an outer earth conductor. The earth conductor comprises two parts:
the first part is a plastic member provided with a metallic coating
and directly surrounding the inner conductor, and the second part
is a further shield member made from a punched conductive blank
folded around the first part. The second, further shield member

comprises a lug extending from the connector in the longitudinal

" direétion, which lug may be slid over the surface of another earth

terminal of another, identica; shaped connector in order to make
good electrical contact. However, a part of the second, further
shield member has a rectangular .shape, whereas the remaining part
has a circular shape, thus a complex folding technique is needed
during manufacturing. Furthermore, since the earth terminal com~
prises two parts the possibilities to miniaturise the known con-
nector are limited: the connector is not suited for application in
modern microelectronics in which connectors comprising several

shielded terminals within one housing are used and in which cross

|
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-9- housing 26 for a third coaxial term nal below the coaxial term nal 27.
“The housing 26 of the connector extends, in a direction perpendicular to
the plane of Figure 1, to such an extent that the housing 26 of the
connector pro- vides roomfor four coluyms of three rows of coaxial ter-
m nals. The housing 26 of the connector’ therefore has roomfor a total of
twel ve coaxial termnals. Oobviously, the housing 26 of the connector can

al so be of different dinensions, and as a result different nunmbers of
coaxi al section dimensions of each shielded terminal are no more than a few

mm's. Moreover, because of the rather large dimensions of the known
connector the signal 165§ in very high frequency applications is
too large and it is very difficult to design the known connector
for 50 ohms applications. . _

Other connectors comprising earth terminals having extending
lugs are, for instance, known from FR-A-1.194.558, the additional
French patent to this FR-A-1.194.558, and GB-A-626.696. These docu-
ments show several embcdiments of connectors having extending earth
lugs. However, all the embodiments shown comprise earth terminals
comprising at least two parts and are not suitable for miniature
applications. Moreover, they only show circular shaped connectors
of rather large dimensions, which show too large signal losses in
very Righ frequency applications.

A further connector having extending earth lugs is known from
EP-A-0.414.495, in which coaxial terminals within a connector are
described which have a conventional c¢ircular cross-section. Each
connector may comprise more than one coaxial terminal, designed to
be connected to a correspondihg coaxial terminal, of the opposite
type, of another connector. The signal conductor of the coaxial
terminal terminates either in a male or in a female structure. The
shape of the end of the earth contact of the terminal varies accor-
ding to the terminal type: in a terminal whose signal conductor
terminates in a male structure, the earth contact has four project-
ing lugs, while in the case of a terminal whose signal conductor

‘terminates in a female structure, the earth contact has a closed
cylindrical form which can be pushed into the four lugs of the
earth contact of the first-mentioned terminal. Therefore, the known
device requires the fabrication of various types of earth contacts,
depending on the type of terminal for which the earth coatact is
intended. In this prior art connector, a design bent through an
angle of 90° is shown of a coaxial terminal. The earth contact of
this design is obtained from an earth contact blank, which is
punched from a flat plate and which, via folding over various small

pPlates and via clamping lugs, is to provide a substantially elec-
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term nals can be accommpdated. In the upper part of Figure 1, a part of the
‘coaxi al interconnection systemis shown which, in side view, al- ways
conprises four coaxial term nals |ocated above one another. To the top and
to the right of the figure. a housing 36. indicated by a dot-and-dash |ine,
of a con- nector of a coaxial cable is shown, within which there are four
coaxial termnals of which one is indicated by 39. The coaxial term nal 39
is shown in side view. This side view shows an earth contact 38 and an

earth |ug Eﬁlceéhhéeﬁéﬁﬁﬁ%smlepﬁn TRR WATENs | (ARENT E5ABT CRke e HeFion

of this type wvulnerable to incorrect alignment and thus to imped-
ance mismatch. Moreover, in this known coaxial terminal the signal
terminal is soldered to the signal conductor. Soldering electrical
connections, however, is time-consuming and relatively expensive.
The known design is suitable for impedances of approximately 75 Q.

It is observed that earth contacts being formed of a single
piece of metal being slid over the insulating material surrounding
the signal terminal are known per se, e.g., from EP-A-0,131,248.

The object of the present invention is to provide a connector
having at least one shielded terminal and which is suited for mini-
ature applications. '

A further object of the present invention is to provide a
connector showing low signal losses in very high frequency applica-
tions.

Moreover, it is an objective to provide a connector having a
signal terminal which is connected to a signal conductor without
using soldering techniques.

It is also an objective to provide a connector suitable to be
used in 50 ohm applications.

Therefore, a connector of the type defined above is charac-
terized in that said at least one earth contact is made of only one
electrically conducting piece and comprises as many indented small
faces at the same end from which the at least one lug extends as
there are lugs, each indented small face being situated on a later-

-al face of the earth contact from which no lué extends and being
arranged to cooperate with one other lug of said other earth con-
.tact.

Such a connector is easy to be manufactured by well known
punch and folaing techniques. Moreover, since only single piece
earth terminals are used the shielded terminal(s) of the connector
may be easily miniaturised. One earth terminal may, for instance,
have a rectangular cross section having a width of only 1,8 mm and
a height of also 1,8 mm. Moreover, such an earth terminal entirely

shields the inner, signal conductor(s), so the signal losses are
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ner. The earth lug 37 can be pushed over an indented small face 32 of the
'earth contact 34 of a coaxial termnal 41 on the second printed circuit
board 12. The earth con- tact. 34 again has two earth lugs 35, which are
rotated through an angle of 90[err] wigh respect to the earth lug 37. The
earth lugs 35 again can interact with indented small faces (not shown) on
the earth contact 38 of the coaxial termnal 39. Each earth contact of each

comtel s ehahe LR, BUELEL T BB AR O oISk L
termnal i nirmsamay hg édmilgvaddomplished.

In a preferred embodiment said at least one earth contact is
provided with two lugs and two indented small faces oﬁ at least one
end, which lugs are situated substantially opposite one another and
which small faces are situated substantially opposite one another.

The signal terminal in the connector may be provided with at
least one clamping lug on one end, which is to be folded around a’
signal conductor of an electrical cable to which the connector is
‘to be fitted, in order to establi;h a firm electrically conductive
contact. By applying such a clamping lug no soldering of the signal
terminal to the signal conductor is neéded, thereby saving manufac-
turing time and money.

When the connector is to be fixed directly to a printed cir-
cuit board the signal terminal may be connected to a signal conduc-
tor, which extends in the longitudinal direction within the shield-
ed terminal and the signal terminal and the signal conductor are
preferably made from a single piece of blank.

The connector defined above may comprise several shielded
terminals arranged in several columns and several rows. The con-
nector may for instance comprise 4 columns and 3 rows of shielded
terminals. When the shielded terminals are of a coaxial type such a
connector may have a cross section dimension having a width of 12
mm and a height of 8,4 mm.

Each shielded terminal may be of a coaxial or twin-ax type.

Moreover, the connector may be mounted to a back panel and a
common grounding of the earth contacts of the shielded terminals
within the connector may be provided by an earth plate having open-
ings through which said shielded terminals extend and spring fin-
gers contacting earth pads of the back éanal. By appiying_such an
earth plate all earth contacts of the shielded terminals are con- )
nected to earth without using individual wires .or the like which
have to soldered to the earth contacts and to the earth pads on the
back panel and which would enhance manufacturing time. Moreover,

such an earth plate is easy to be manufactured and does not limit
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other coaxial terminal in its turn again conprises two earth |ugs, which,
*however, are rotated through an angle of 90 with respect to the
first-nentioned two earth lugs. As can be seen fromFigure 1, all types of
coaxial ter- mnals, i.e. both those of which the signal conductor 4 is
connected to a signal termnal 8 wigh a female shape. and those with a
signal " conductor 19 with a nmal e shape, have the sane design for the earth
contact and the two earth lugs. In that sense, the earth of each coaxi al

ter- m nalthieSréa;e;ﬁfr&phﬁaﬂAﬁ@iséﬁithoi 0 the duinedtddsat 14 tsomé qusekertheabl e for
each earth Cg Ee(fmca)gr l?a)szae | esh%Lléi%gbgfge%t against electro magnetic
fields. .

The invention further relates to a method to make an earth
contact for a connector defined above, which comprises the follow-
ing steps:

a. punching an earth contact blank from a flat plate of conductive
material, the earth contact blank comprising at least one extending
lug;

b. forming as many indented small faces as there are lugs at those
ends of the earth contact that comprise lugs;

¢. folding the earth contact blank over folding lines extending in
the longitudinal direction of the earth contact blank in order to
obtain an earth contact comprising at least partly a substantially
symmetrical polygon cross section along its entire length.

In one embodiment of such a method the earth contact blank is
provided with V-shaped notches which are arranged. in such a way
that after folding step c¢. to produce the earth contact, the earth
contact is folded once more to provide a substantially electrically
enclosed earth contact which has a predetermined angle.

The invention will be described in more detail below with

reference to the accompanying drawings, which are intended to
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si gned Thig$S . Rplacgd(for exanple 7), but that in prin- - 10 - ciple
it s alﬁ | Hmhave earth contacts with one lug or with nore than
two | ugs t he desi gn becones nore conplex if there are nore

than two |ugs. The coaxi al interconnec6tion system whi ch is shown at the top

of Figure 1 illustrates that the housing 36 of a connectorof a coaxi al
cabl e, havifgustceexBBPkRvendidP! Yather than to limit it. The drawings

show the following figures:
' Figure | shows an overview of a coaxial interconnection sys-
tem;

Figures 2a-c show various steps during the fabrication of
terminals for signal conductors in coaxial cables;

Figures 3a-c and 4 show various steps during a fabrication
method of terminals for signal conductors in a coaxial connector,
the signal conductors being designed to be connected to a pi‘inted
circuit board;

Figure 5 shows a side view of a coaxial terminal provided
with an earth conductor;

Figures 6a and 6b show a loose component which is used to
fabricate the earth conductor for the coaxial terminal according to
Figure-5;

Figures 7 and 8 show alternativeé components for fabricating
earth connections in coaxial connectors;

. Figure 9 shows a spacer between an earth contact and a signal
conductor;

Figure 10 shows a coaxial connection part according to Figure
9 in a housing. ‘

Figure 11 shows .a. connection system based on twin-ax type
connection elements;

Figures 12a and 12b show an earth plate to be used to ground
earth contacts of all shielded terminals within one connector;

' Figure 13 shows, partly in a cross section view and partly in
an exploded view, a connector fixed. to a back panel, in which con-
. nector the earth plate of figures 12a and 12b is used;
. Figure 14 shows an alternative way of mounting a connector
according to the invention to a printed circuit board.

In Figure 1, various options are shown for a coaxial
interconnection system. On a printed circuit board 1 there is a
coaxial terminal 2, which is arranged so as to be bent through an
angle of 90°. In Figure 1, within a housing 11, indicated by a dot-
and-dash line, two coaxial connections are shown in a side view. In
the housing 11 there is, however, enough room for a third coaxial
terminal as can be seen from the figure. Overall, the housing 11

may, for example, contain twelve coaxial terminals, arranged in
This is the replacement sheet
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coaxi nd which is S|tuated at the top of Figure 1, on the
prin rd 12. and whose c axi al termnals all project through
the print ed CI rcuit board. Al these coaxial ter- mnals projecting through
the print pdibbils BRAT thed@ Idbstl GHlhea IndlBYfe 11° w89 HaviCRl BiBenNGHE! Y 8

si gnal con- ﬁape Whi %Jna con uctor 33 can be

coupl ed wenly d2femmand sihghght pérqmlnraﬂ Xmwot shown) of an interacting coaxial

termnal, for eX&{MLExS33: terminal comprises at least an earth conductor 3

and a signal conductor 4, as shown in Figure 1 for a cross-section

bmi ascg;l ge@bl es to one side of the printed circuit board 12. can

E nt er connector, which then |ikew se conprises twelve

of the coexial terminal 2. Further illustrated in this cross-sec-
tion is a signal terminal 8 which forms a whale with the signal
conductor 4, as will be described hereinafter in more detail.
Between the earth contact 3 and the signal terminal 8 there is an
insulating wall 6. Between the sxgnal conductor 4 and the earth
contact 3 there are insulating means, for example in the form of
one or more insulating blocks 5. The earth contact 3 is connected,
so as to be electrically conductive, with earth lugs 7 which extend
beyond the insulating wall 6. Said earth lugs 7 can be brought into
electrically conductive contact with the earth contact 21 of a
coaxia* terminal 18, as will be described later in more detail. The
signal terminal 8 can be brought into conductive contact with a
signal conductor 19 of the coaxial terminal 18.

The coaxial terminal which is located within and at the bot-
tom of the housing 1l is seen in side view. The figure therefore
shows the lateral face of the earth contact 3, which is folded
rectangularly about the signal conductor 4, as will later become
clearer with reference to Figures 5, 6 and 6b. On the visible face
of the earth contact 3, there is an indented small face 10, over
which an earth lug (not shown) of a coaxial connection point 13 can
be slipped. The eérth contact 3 is bent through an angle of approx-

| imately 90°, and as a result the coaxial terminel extends substan-

'-éially‘pérallel to the surface of the printed circuit board 1. The
earth contact 3, by means of pins 9, projects through the surface
of the printed circuit board 1. If required, a printed earth con-
ductor on the printed circuit board 1 can be soldered to the pins
9. '

The housing 11, together with part of the printed circuit
board 1, can be pushed into a housing 25, which housing 25 is
indicated by a dot-and-dashed line and within which the coaxial
terminals 13, 18 shown are located. The coaxial terminals 13, 18
are fastened to a second printed circuit board 12. In this case,
the coaxial terminal 18 projeéfs through the second printed circuit

board 12, while the coaxial terminal 13 is meinly to one side of
" This is the replacement sheet
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In the shyfohgettiashee la¢gdsi ng 36 of a connector of a coaxial cable can
-1 nteract Ing 44 on the right-hand side of the printed circuit
board 12, of another coaxial cable is able to interact with a
housi ng 43 provided with coaxial termpals on the |eft-hand side of the

printed circuit board 12. It is thus possible to use groups of coaxi al
terminals, wl GRoBOIRARALTAUIN § NRaRYT ¥ gl LEUR! BOALY 18- oASugn Tnter-
connection systemtor two coaxial cabl es Whosé Signa erm nal s are of the
sane type, %Qﬁ"f‘ﬁhf[tectﬁés@al thdo hedapdinal 1 Eabihdsh cemmject behrougipl e decanst |y to
one anot hergrihBed Sfrcuit board 12, while the signal conductor 14 of the

coaxial terminal 13 also projects through the second printed cir-

cuit board 12. The coaexial terminal 13 thus terminates, as it were,

on the second printed circuit board 12. The signal conductcr.14 is

electrically connected (in a manner not shown) to printed conduc-

tors on the second printed circuit board 12, on which there may be
electronic components. The earth pins 17 are connected to a printed
earth conductor (not shown) on the secdﬁd printed circuit board 12.
The coaxial terminal 18, in its entirety, passes through the
second printed circuit board 12, in such a way that the signal
conductor 19 does not make electrical contact with printed conduc-
tors on the second printed circuit board 12.
~Figure 1 shows yet another coaxial terminal 22 in side view.
This further coaxial terminal 22 extends substantially entirely to
the right-hand side of the printed circuit board 12, in order to be
able to make electrical contact with a coexial terminal 28, which
forms part of a connector of a coaxial cable (not shown). In Figure
1. the lateral face 23 of this further coaxial terminal 22 is
shown. on which face 23 there is a lug 24. The lateral face 23 is
made of an electrically conductive material and serves as the earth
contact, while the, earth lug 24 has the same shape and function as
the earlier-mentioned earth lug 7, although earth lug 24 in this
case corresponds to a top view of the earth lug 7 shown in side
view. The earth lug 24 can be brought into electrically conductive
.contact with an indented small face 30 of the earth contact 29 of
the coaxial connection point 28. Rotated through an angle of 90°
- with respect to the earth lug 24, the coaxial terminal 28 comprises
two earth lugs 31, which can be brought into electrically conduc-
tive contact with indented small faces (not shown) situated on the
top face and bottom face of the earth contact 23. Below the coaxial
terminal 28, a cross-section is shown in Figure 1 of a coaxial
terminal 27 of the same (not shown) coaxial cable as that of which
the coaxial terminal 28 forms part. The design of the coaxial ter-
minal 27 is identical to that of coaxial terminal 28. A signal
terminal 108 within the coaxial terminal 27 differs somewhat from

the signal terminal 8 within the coaxial terminal 2: a signal con-
This is the replacement sheet
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ure 1, hou5|n nd, 44. respectively, are shown on the left-hand and
right- d gktlve of the printed circuit board 12, which
housi n |n- teract wi th the housings 40 and 36, respectively,

of dif- cabl es. Fbu3|ngs 43. 44 of this type nmake it -
con5|derably S|npler to connect the coOnnectors of co- axial cables to

ot St ri ctFF B LLE APuE| g e FRBFLAoRE 0 vt A BOR ATF SPAHBr varl ous

possi bi li ttmm&l t 2P s eassiciaceki atar n&ercmnmeced.omxs:ys-thaemldTmﬂ‘s,

connect Or S p‘fr?f‘xiuag's tﬂgrn]:c? aj:hse Osr}.g% gér]:nmal 108 in an electrically
conductive manner, as will later be further explained with refer-
ence to Figures 2a-c.

Within the housing 26 of the connector, two coexial terminals
27, 28 are shown above one another. As can be seen from Figure 1,
there isﬂ enough room within the housing 26 for a third coaxial
terminal below the coaxial terminal 27. The housing 26 of the con-
nector extends, in a direction perpendi'c-ula.r to the plane of Figure
1, to such an extent that the housing 26 of the connector provides
room for four columns of three rows of coaxial terminals. The hous-
ing 26 of the connector therefore has room for a total of twelve
coaxial terminals. Obviously, the housing 26 of the connector can
also be of different dimensions, and as a result different numbers
of coaxial terminals can be accommodated.
In the upper part of Figure 1, a part of the coaxial inter-

connection system is shown which, in side view, always comprises
four coaxial terminals located above one another. To the top and to
the right of the figure, a housing 36, indicated by a dot-and-dash
line, of a connector of a coaxial cable is shown, within which
there are four coaxial terminals of which one is indicated by 39.
The coaxial terminal 39 is shown in side view. This side view shows
an earth contact 38 and an earth lug 37 connected thereto in an
electrically condx:lctive manner. The earth lug 37 can be pushed over
an indented small face 32 of the earth contact 34 of a coaxial
- terminal 41 on the second printed circuit board 12. The earth con-
tact 34 again has two earth lugs 35, which are rotated through an
angle of 90° with respect to the earth lug 37. The earth lugs 35
again can interact with indented small faces (not shown) on the
earth contact 38 of the coaxial terminal 39. Each earth contact of
each coaxial terminal thus preferably comprises twoc earth lugs
which can interact with two indented small faces on an earth con-
tact of another coaxial terminal interacting therewith. This other
coaxial terminal in its turn again comprises two earth lugs, which,
however, are rotated through an angle of 90° with respect to the
first-mentioned two earth lugs. As can be seen from Figure 1, all

types of coaxial terminals, i.e. both those of which the signal
This is the replacement sheet
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ferenﬂ‘hlpsﬂeétuﬁdB&hRepﬁcéd boards 1, 12 can be connected to one anot her,

" coaxi a required, may project through a printed circuit
board. CHHEMH als on a printed circuit board can be shaped and

gr oupe 11 - a way that ey can serve as interconnection.
system for two coaxi aI cabl es, and coadxial termnals (for exanple 13, 22)

can term napgsQiiog BRI 1At %gm(\:elcrtgglt bgarscljgnal terminal 8 with a female
shape. and those with a signal conductar 19 with a male shape, have
the same design for the earth contact and the two earth lugs. In
that sense, the earth of each coaxial terminal is hermaphradite. It
is to be noted that it is preferable for each earth contact (for
example 3) to be designed to have two lugs (for example 7). but
that in principle it is also possible to have earth contacts with
one lug or with more than two lugs, even though the design becomes
more complex if there are more than two lugs.

The coaxial interconnection system which is shown at the top
of Figure 1 illustrates that the housing 36 of a connector of a
coaxial cable, having, for example, a total of twelve coaxial
cables to one side of the printed circuit board 12, can be coupled
with an interconnector, which then likewise comprises twelve co-
ax:.al"termna.ls and whlch is situated, at the top of Figure 1, on
the printed circuit board 12, and whose coaxlal terminals all pro-
ject through the printed circuit board. All these coaxial terminals
projecting through the printed circuit board 12 in Figure 1 have
the same design, namely a signal conductor 33 of male shape, which
signal conductor 33 can be coupled with a female signal terminal
(not shown) of an interacting coaxial terminal, for example 39.

In the same way as the housing 36 of a connector of a coaxial
cable can interact. with the housing 44 on the right-hand side of
the printed circuit board 12, a housing 40 of another coaxial cable
is able to interact with a housing 43 provided with coaxial ter-
gninals: on the left-hand side of the printed circuit board 12. It is
‘thus possible to use groups of coaxial terminals, which project

_ through the printed circuit board 12, as an interconnection system

= for two coaxial cables whose signal terminals are of the same type,
so "that these two coaxial cables cannot be coupled directly to one
another. In Figure 1, housings 43 and 44, respectively, are shown
on the left-hand and right-hand side, respectively, of the printed
circuit board 12, which housings are able to interact with the
housings 40 and 36, respectively, of different coaxial cables.
Housings 43, 44 of this type meke it considerably simpler to con-
nect the connectors of coaxial cables to groups of coaxial ter-
minals on the printed circuit board 12, but they are not strictly
fecessary. . This is the replacement sheet
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hee design of the coaxial ternmnals, these may be of
par “ d| nmensions. A fabri- cation nethod for said coaxi al
ter .. w be ex- plained with reference to the follow ng figures.
Fig how a signal termnal 108 can be fabricated which is

especi aI |y _de5| gned for coaX| al cabl edl The process starts with a flat
re oti 11 flar, TERR & Rasp o0 AL L AUTAR Tt e “0AHTBUSOPTET bl anks
for the tePitides aghar present| camanak cinedrdanneceicansysten . VTausieben-47, 48.
Each signahed®irdl Rl MAR:1E0TPELARS1s on two differenc printed circuit

boards 1, 12 can be connected to cne another, coaxial terminals, if

required, may project through a printed circuit board, coaxial ter-

minals on a printed circuit board can be shaped and grouped in such

a way that they can serve as interconnection system for two coaxial-

cables, and coaxial terminals (for example 13, 22) can terminate on

a printed circuit board.

Owing to the special design of the coaxial terminals, these
may be of particularly small dimensions. A fabrication method for
said coaxial terminals will now be explained with reference to the i
following figures. Figures 2a-c show how a signal terminal 108 can
be fabricated which is especially designed for coaxial cables. The
process starts with a flat plate of suitable material, from which
several blanks. which in Figure 2a are ‘'still flat, for terminals
108 are punched out. The various flat blanks for the terminals 108
are still connected to one another via webs 47, 48. Each signal
terminal 108 comprises two signal conductor lugs 45 and at. least
one clamping lug 46. The clamping lugs 46 extend laterally from a
thin web 49, which connects the wider webs 47 and 48 to ocne
another. This is shown in Figure 2a.

First of all, the narrower webs 49 are cut through near the
clamping lugs U46. The signal conductor lugs 45 are then bent
through an angle of, substantially, 90° with respect to a support-
ing surface 50 connected to the wider web 47. As can be seen from
-Figure 2b, the signal conductor lugs 45 at their ends have also
been bent towards one another, being pre-tensioned as a result with

-~ respect to a conductor pin of a male coaxial terminal, with which
said signal conductor lugs 45 are to interact. On the other side of
the wider web 47, part of the narrower web 49 then still éxtends
from which, as already mentioned, one or two clamping lugs 46 pro-
ject. The clamping lugs 46 are folded over with respect to the
narrower web 49. If, for example, there are two clamping lugs 46,
these can be bent towards one another about a line 51 indicated by
a dot-and dashed line, as can be clearly seen in Figure 2c. said
figure showing a perspective view of several signal terminals 108
placed next to one another. The signal terminals 108, which are

This is the replacement srigat
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LR shbd i BeaDRdplacddor | ugs 45 and at | east one clanping lug 46. The cl anpi ng

. lu terally froma thin web 49, which connects the w der webs
47 another. This is shown in Figure 2a. First of all, the
na S are cut through near_the clanmping |ugs 46. The signal

conductor |ugs 45 are t hen bent throub an angl e of, substantially, 90 with

respect 10 ;$HPRGiddciddSUb! 36 2MoGRRNCGLE théh t BépaMaled Cby WRRLtiAg AS Can
be seen from Figure 2b, the signal conductor lugs 45 at their ends have

al so been HERPUEH-thGartidepneetaidt hdp, this fypié- £&8n8P €& i ¢ with

signal terminals 108 of very small dimensions.

The signal terminal 108 is then cannected to a signal con-
ductor of a coaxial cable (not shown) by firmly clamping together
the clamping lugs 46, after the signal conductor in question has
been placed between them. The signal terminal 108 as a whole can
then be placed in an insulating casing 106 (Figure 1). Between the
signal terminal 108 and the insulating walls 106 there may be a
compression joint, for example by projéccions 52 being formed on

the wider web 47 between the supporting surface 50 and the thinner
web 49 (see Figures 2b, 2c), which projections provide a friction

joint with the insulating walls 106.

Figures 3a-c show how a signal termineal 8 and a signal con-
ductor. 4 can be punched from one whole and thus can be adapted for
use in a coaxial connector placed on' a printed circuit board 1.
Figure 3a shows a blank, still in flat form, as can be punched from
a flat plate. On one end of the blank there are two signal conduc-
tor lugs 145, which are connected to one another via a supporting
surface 150. The supporting surface is connected to a web 147,
which connects adjacent signal terminals 8 to one another. The
signal terminal 8 has been punched as one whole together with a
signal coﬁductor strip 4 which, via a second web 148 and a third
web 149, is connected to an adjacent signal conductor strip 4. The
signal conductor strip 4 is cut through near the third web 149. The
signal conductor strip 4 is separated from its adjacent signal con-
.&uctor strip (or signal conductor 'strips) by cutting the second web
148 vetween two adjacent signal conductor strips 4. The flat signal
conductor strip 4 is then rotated through an angle of 90° about the
junction point between the signal conductor strip 4 and the signal
terminal 8. so that the entire signal conductor strip 4 ends up in
a position perpendicular to the plane of the drawing of Figure 3a.
Finally, the two signal lugs 145 are each bent through an angle of
90° with respect to the supporting surface 150, so that the view of
Figure 3b is obtained. In Figure 3b, a projection 152 has been
drawn in addition, which provides a compression joint with an in-
sulating casing 6, in which the signal terminal 8 is placed. Figure

3c shows a side view of the design thus obtained.
" This is the replacement sheet
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respeth,stSheeﬂH p| n of a male coaxial termnal, with which said
si gnal 45 are to interact. On the other side of the w der
web 47, rower web 49 then still extends fromwhich, as

aIready |oned one or two clanping |ugs 46 project. The clanping | ugs
46 are folded over with respect to t nar- rower web 49. If, for exanple,

there are two chaiHeRd thgggeg@gn tdesg ﬁf%gape cQ&kihal OWRS dgcmig@ower about
a line 51 |nd|cated by a dot-and dashed Tine, as can be c earl seen in

Figure 2c, F48YRest FaTfre "SR RA Agsienger sermenal i§ @coesting "% \}é}“%ﬁ Sfghal
termnals aR¢ Dimgeedréfilrel @ soldered connection between the signal ter-

minal 8. 108 and a signal conductor 4.

Figure 4 shows a signal terminal 8, obtained according to the
steps of Figures 3a-c, having a signal conductor 4 in an insulating
casing 6. The insulating casing 6 encloses the signal terminat 8 in
its entirety and has a compression joint with the projection 152.

Figure 5 shows the assembly according to Figure 4, which has
been pushed into an earth contact 3. The earth contact 3 is pro-
vided with earth lugs 7. Figure 6b shows a perspective view of the
earth contact 3 provided with the earth lugs 7. The earth contact
3, like the signal terminal 8, is fabricated from a flat plate of
suitable conductive material. This is shown in Figures 6a and 6b.
Figuré 6a shows the earth contact 3, after it has been punched from
a flat conductive plate and before it “has been folded into the
correct shape. The earth contact 3 according to Figure fa then pre-
ferably has two projecting earth lugs 7, two indented small sur-
faces 10 and V-shaped notches 53, 53'. Near the V-shaped opening
53. 53', projecting flaps 3e, 3f, and 3g, respectively, are
attached to the strips 3a, 3¢ and 3d, respectively.

On the earth contact 3, while it is still flat, three folding
lines S4. 55, 56 are arranged, which divide the earth contact 3
inpo four parts 3a, 3b, 3c., 3d. In the situation according to Fig-
ure 6a, there are two indented small faces 10 on the strips 3a and
3c., respectively, while the two earth lugs 7 extend from the strips

.'3b and 3d, respectively. The earth contact according to Figure 6b
is now produced from the flat earth contact 3 according to Figure °
e 6a by folding the flat earth contact according to Figure 6a along
all the folding lines 54, 55, $6 through an angle of 90°. The strip
3b is then situated, for example, on the top of a rectangular earth
contact 3 (Figure 6b), while the strip 3c is then situated lat-
erally. Strip 3a is then situaﬁed at the back of the earth contact
3 according to Figure 6b, and strip 3d is at the bottom. In this
manner, the two earth lugs 7 of the folded earth contact 3 are
located opposite one another. Similarly. the two indented small
faces 10 on the strips 3a, 3c are now located cpposite one anather.
Furthermore, the earth lugs 7 are always positioned so as to be
This is the replaoement sheet
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one Mhbaﬂasﬂ'ela@[{ &lggal termnals 108, which are still connected to one

anoth parated by cutting through the wider web 47. In this
way | %"E['m o obtain signal termnals 108 of very small dinensions.
The si 108 is then connelc‘i ed to a sig- nal conductor of a
coaxi al cable (not shown) by firmy - cl anpi ng together the clanping

lugs 46, af Eﬂstggecfiagngx{gle of 90° with respect to the indented small faces
10. The two earth lugs 7 are preferably slightly bent towards one

another. so that they have a certain pre-tension. It can easily be

seen that the earth contact 3. of a design as shown in Figure 6b,
can interact with an identical earth contact 3 which, however, has
been rotated through 90°, that is to say in which, for e:;améle.
strip 3¢ is at the top. In that case, the earth lugs 7 and the
indented small faces 10 can interact effectively with similar earth
lugs and indented small faces of the other earth contact which has
been rotated through 90°. An earth contact 3 of this type can be
placed over a sigr}a.l conductor 4 which has either a female or a
male terminal. Consequently, as stated earlier, the earth contact 3
can be called hermaphrodite. '

Figure 7 shows a punched-out earth contact 34, still flat,
which- can be used for a coaxial terminal which, as a whole, pro-
jects transversely through a printed ‘circuit board 12 (compare
Figure 1). The earth contact 34 comprises three folding lines 57,
58, 59, which divide the earth contact 34 into four strips 34a,
34b, 34c, 34d. A total of four earth lugs 35 project from the con-
ductor strips 34b, 34d. On the two other strips 34a., 34c there are,
in total, four indented small faces 32, which can interact with
earth lugs of other earth coﬁtacts. By folding the flat design of
the earth contact :34 of Figure-7 along the folding lines 57. 58, 59
through an angle of 90° in each case, a rectangular earth contact
34 is produced in analogy to the design according to Figure éh. A
side view of such a rectangular construction of the earth contact
" 34 can be seen in Figure 1. Within such an earth contact 34, there
is then a signal conductor 33 which is separated from the earth

contact 34 with the aid of suitable insulating means (for example
indicated as 20 in the case of the coaxial terminal 18 in Figure
1).

Figure 8 shows a flat earth contact 29 such as can be used
for a coaxial terminal 28 (Figure 1). The earth contact 29 is pro-
vided with two earth lugs 31 and two indented small faces 30 which
are positioned on alternate strips of the earth contact 29. Four
adjacent strips 29a., 29b, 29¢, 29d are provided, which are separ-
ated from one another by means of folding lines 60, 61, 62. The

flat design according to Figure 8 can again give a rectangular
Thus is the replacement sheet
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as a be pl aced in an insulating casing 106 (Figure 1).
Bet termnal 108 and the insulating walls 106 there may be
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ures 3a-c¢ S how

rectangular earth contact 29 can be seen in Figure 1.

Figure 9 shows the next step after the construction according
to Figure 5. After the design according to Figure 4 has been pushed
into an earth contact 3 as shown in Figure 6b. a spacer 63 is
pushed into the earth contact 3, which spacer 63 prevents any elec-
trically conductive contact between the signal conductar b ax}d the
earth contact 3. The spacer 63 may have any suitable required
shape.

Once the design according to Figure 9 has been achieved, cor-
responding to a complete coaxial terminal 2 (Figure 1), a housing
11 (Figure 1) can be provided with coaxial terminals 2. This is

. illustrated in Figure 10. Figure 10 shows a coaxial terminal 2

which -has been pushed intoc an opening 65 of the housing 11. On the
left-hand side of the figure, part of the opening 65 is still free
for receiving a coaxial terminal provided with a male signal con-
ductor, as is indicated in Figure 1, for example, by 18. On the
right-hand side of Figure 10, & part of the coaxial terminal 2
projects from the housing 11, specifically with a part of the earth
contact 3 within which the signal conductor 4 is situated. The
earth contact 3., which projects from the housing 11, initially com-
prises, at least the V-shaped opening 53. The function of the V-
shaped opening is explained in more detail in Figure 10. Folding up
the V shape 53 pr:.oduces a design, bent through 90°, of the earth
contact 3. Folding up the V-shaped notch 53 will also lead to the

. .signal conductor U4 being. bent through an angle of 90°, which can

easily be achieved because the plane of the signal conductor 4 is
perpendicular to the plane of the drawing according to Figure 10.
The earth contact 3 can be provided with pins 9 which can be
plugged into holes in the printed circuit board 1, which are
designed for this purpose. The same applies to the projecting part
of the signal conductor 4. The pins 9, at the start of the fabrica-
tion process of the earth contact 3, can easily be formed at the
same time by adjusting the punch, so that ‘they form one whole with
the earth contact 3. Figure 10 illustrates that the flap 3f seals
of f the folded-up V-shaped opening 53 in order to further reduce
electromagnetic interference. The flaps 3e and 38 (not visible)

signal term nal 8 and a
fducbdrehaough abeawncnécﬁorrérmmé G#s6l eA ofige view of such a
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thus can be agagltiedlacfeg)r use in a coaxial connector placed on a printed

ci rcupss ure 3a shows a blank, still in flat form as can be
punche & l
con- d

plate. On one end of the blank there are two signal

, Which are conne_lgst ed to one another via a supporting
surface 150. The supporting surface i's con- nected to a web 147, which
connects ggj ac ey 1 nal e tREr ¢ THE Hsdhle tegrmnal 8
has been S’ﬁdﬁghg‘ﬁéa gngl!m\ﬁi?g{’gg%gg@faﬁeﬁp'w&?htgfgs)iJgaﬁaﬁtcon-p%guct (?r strip 4
whi ch, Vi @Previde engomeston Sraadpzinthir cinosbt leard ofcohidttSa Bysan
adj acent signalh GENGHCLA angle of 90° with respect to the plane of the

printed circuit board. Obviously the housing 11 may, if required,

alsoc be at an angle other than 90° with respect to the printed
circuit board 1, namely by setting the V shape 53. 53' at a differ-
ent predetermined angle.

It will be clear from the above that signal terminals 108
having a female structure can be punched end formed as a wholé. and
without soldering can be connected to signal conductors of coaxial
cables in a firm, electrically conductive manner. It is further
possible to provide signal terminals 8 which form one whole with a
signal conductor 4. Likewise, an earth contact 3 with a hermaphro-
dite structure is provided, which is formed from one whole by means
of punéhing and folding. In this way it is possible to obtain very
small and very reliable coaxial terminals. The internal diameter of
each coaxial terminal may, for example, be 1.6 mm, the external
diameter being at most 2 mm. By choosing the dimensions correctly, -
an impedance of 50 ohm for analog signais can be readily provided.
Within a housing 11 of a connector having dimensions of approxim-
ately 8.4 x 11.95 mm in cross-section, twelve coaxial terminals can
easily be arranged, specifically in four columns of three rows.

It will be obvious to those skilled in the art that various
variations are possible without going beydnd the scope of the in-
vention. Thus, a fectangular cross-section of the earth contact is
not strictly necessary. The earth contact may also comprise a dif-
ferent even number of flat lateral faces. in which the lateral
faces alternately do and do not comprise earth lugs. Fewer earth

- lugs are also possible, as long as the orientation is such that a
coaxial terminal whose signal conductor terminates in a female
structure can interact with another coaxial terminal whose signal
conductor terminates in a male structure.

Moreover, the use of clamping lugs 46 in a signal terminal
108 is not restricted to signal terminals of a female design. Even
in the case of male signal terminals, clamping lugs 46 of this type
can be used advantageously.

Furthermore, the invention is not restricted to shielded

connections having only one signal conductor within an earth con-
" This is the replacement sheet
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strip 4., 7T L gnal conductor strip 4 is cut through near the third web
© 149. Th(—‘}‘h QEC =3 Becn Bel CS"? strip 4 is sepa- rated fromits adjacent signal
conduct or mi ﬁ@[ E nal conductor strips) by cutting the second web 148

be- tween si gnal conduct b strips 4. The flat signal conductor
strip 4 is then rotated through an angle of 90 about the junction point

between the gh@akifli 1 IURbOS Sklithe? @ibdibént c@Ndle HBELERRALnvonLSSh t haL
the entire signal conductor strip 4 ends up in a position perpendic- ular
to the pl anewgfg’t R& %’év\ﬁ:‘hg‘ ofwim-a¥ ysiem, [ Aal hjeldemk cp C§i‘8‘h%1l PFys 145
are each bentid&r eigh tag fiRGhP ddhductors within the shielding member, which
signal conductors may carry a differential mode signal. Three twin-
ax conmnection elements 201, 202, 203 are shown. The twin-ax connec-
tion elements 201, respectively 203 have earth contacts 204, res-
pectively 212 provided with extending lugs 205, respectively 209,
Twin-ax connection element 201 may be fixed to a printed circuit
board 1, schematically depicted by dotted lines, by means of pins
206, while twin-ax connection element 203 may be fixed to a printed
circuit board 200 by pins 210. These pins 206, 210 may be soldered
or press-fit.
Both twin-ax cennection element 201 and 203 have two openings
208 each accommodating a female type signal terminmal (shown in
figites 3a, 3b, 3c). The openings 208 are each designed to receive
a male type signal terminal 207 of a mating twin-ax connection
element 202. The latter twin-ax connection element 202 can also
be provided with extending lugs 199 which may be slid aiong the
surface of the earth contacts of the mating twin-ax connection
elements 201, respectively 203 when connecting the twin-ax connec-
tion element 202 to the twin-ax connection elements 201, respect-
ively 203. Then, the extending lugs 205, respectively 209 are slid
along the surface of the earth contact 211 of the twin-ax connec-
tion element 202.
The twin-ax connection element 202 may pass through a back-
panel 12, as shown in figure 11.
' In a preferred embodiment several twin-ax connections
elements are grouped together within a single housing 218 (figure
13) and arranged, for instance, in three columns and four rows.
Each earth contact 211 of each twin-ax connection element 202
should preferably be connected to common earth pads 217 on the
back-panel 12 through which each twin-ax connection element 202
extends. In order to avoid many separate earth connections and
soldering wires or the like to the earth pads 217 and to the earth
contact 211, prefer;bly, an earth plate 213 is used which is shown
- in figures 12a and 12b on an enlarged scale.
Figure 12a shows a side view of the earth plate 213 which is
made of a resilient conducting material. Figure 12b shows a front
This is the replacement sheet
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90 Wi t hThie e&lasB@nRh:eacsinportl ng surface 150, so that the view of Figure
- 3b is obt re 3b, a projec- tion 152 has been drawn in
s a conpression joint wwth an insul ating casing 6,
a

addition
n whi ch the S|gn term nal 8 is placed. Figure 3c shows a side view of

the design thus obtained. Neither t helfesi gn of a signal term nal 108
accord- ing voewi glirthe @mrth, plaxe 2f3.a Teb grwlges ayfitichaleaBtiqriardi 21§ ata

Figures 3a- Cc@ﬂ%dl 8 3hest et%”iafo%iﬁeSé)dr‘lﬁ&e&n‘égpé‘ezq‘s. The earth plate 213
- is provided with holes 214 each designed to receive a twin-ax con-
nection element 202. In order to establish adequate electrical
contact between each earth contact 211 of each twin-ax connection
element 202 and the earth plate 213, preferably, resilient lugs 21§
are provided along the edges of the holes 214 (figure 12a). These
resilient lugs 215 may be made integrally with the earth plate 213

by well known manufacturing methods like punching and folding.
The earth plate 213 may have a width of 11,95 mm and a height

of 14,90 mn.

During assembling the back-panel 12 with each of the twin-ax
connection elements 202 the earth plate 213 is slid ovef the twin-

ax connection elements 202 as indicated by arrows 198 in figure 13.

Eacgrof the twin-ax connection elements passes through a hole 214
and the spring fingers 216 are pushed against the earth pads 217 in
order to establish good electrical contact. Then a houeinq 219
provided with openings 196 is fitted te the back-panel 12 in such a
way (indicated by arrows 197) that each twin-ax comnection element
202 extends through an opening 196 and the housing 219 presses the
earth plate 213 against the earth pads 217. Therefore, no addi-~
tiocnal soldering of the earth plate 213 to the earth pads 217 is
needed. The housing 219 is designed to receive a mating housing
(not shown) provided with female type signal conductors to estab-
lish electrical contact to the male type signal conductors 207.
Although in figqure 13 the earth plate 213 is shown to be slid

" over the twin-ax connection elements 202 provided with male type
signal conductors 207, of course, the signal conductors may be
female type. Morecver, as may be clear to any person skilled in the
art the earth plate 213 may also be applied to coaxial connecting
elements 13, 18, 22 grouped together within a single housing 25
(figure 1).

Figure 14 shows an alternative way to mount a housing 222
provided with several signal terminals 230, 231, 232, 233 to a
printed circuit board 220. This way of mounting is called "straddle
mount”. In figqure 14 housing 222 is mounted to the printed circuit
board in such a way that four signal conductors 230, 231, 232, 233

extend in a direction parallel to the surface of the printed cir-
This is the repiacement sheet
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13- t ithinShzeittiseBeen ced gnal terminal 8, 108 and a signal con- ductor 4.

Fi gure _ al termnal 8, obtained ac- cording to the steps of

Fi gur es a signal con- ductor 4 in an insulating casing 6. The
insul ating casing 6 encloses the signagl termnal 8 inits entirety and has
a conpression joint wwth the projectioh 152. Figure 5 shows the assenbly

according t Oy Hbgrd! 224N valel\AE, DO BS99 | Y0 cAleP 3idrh1COdrathaths The

‘are at one side of the surface of the printed circuit board 220 and
via their signal conductors 235, 236 they are connected to it by
contact lugs 228 and 225 respectively. The ather two 232, 233 of
these signal terminals are at the other side of the surface of the
printed circuit board 220 and via signal conductors 237, 238 and
contact lugs 226 and 227 respectively they are ccnnecte& to the
other side of the printed circuit board 220.

0f course, the signal terminals 230, 231, 233, 234 may be
part of a coaxial type of connection element or a twin-ax type of
connection element.

All signal terminals 230, 231, 232, 233 are encleosed by an
appropriate earth contact one of which is indicated with the refe;—.
ence sign 229.

although in figure 14 the signal terminals 230, 231, 232, 233
are shown to be female type it may be clear to persons skilled in
the art that the straddle mounting way shown may also be used when
the signal terminals are male type.

Moreover, although in all embodiments shown the signal ter-
minals are shown to be either female or male type all signal ter-
minals may have a hermaphroditic structure, as is known to persons

skilled in the art.

o
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earth contact 3 is provided with earth lugs 7. Figure 6b shows a

'perspectI‘hxvEhez;rﬂpﬁy\/gg;X uearth contact 3 provided with the earth lugs 7. The
earth co fie signal termnal 8. is fabricated froma flat

pl ate of ductive material, This is shown in Figures 6a and
6b. Fi gure earth contact 2% after it has been punched from a

flat conductlve pI ate and before it has been folded into the correct shape.

The earth contact 3 according to Fﬁw ? & then preferably has two project-
ing earth lugs 7, two indented small surfaces 10 and V- shaped notches 53,
53'. Near the V-shaped opening 53,

1. Connector comprising at least one shielded terminal (2),
each shielded terminal being provided with at least one signal
terminal (8), an earth contact (3) surrounding the at least one
signal terminal, at least one lug (7) extending from the earth
contact, which 1lug (7) may be slid over the surface of another
earth contact (21) of another shielded terminal (18) in order to
provide electrical and mechanical contact with said other earth
contact (21), the surface of the earth contact (3) being able to
electrically and mechanically contact at least one other lug exten-
ding from the other earth contact (21) and the at least one signal
terminal (8) being able to electrically and mechanically contact
another- signal terminal (19) of the other shielded terminal (18},
which has substantially equal cross section dimensions as the
shielded terminal (2), the at least one earth contact (3) having at
least partly a substantially symmetrical polygon cross section,
characterized in that said at least one earth contact (3) is made
of only one electrically conducting piece ;nd comprises as many
indented small faces (10} at the same end from which the at least
one ldg {7) extends as thefe are lugs (7), each indented small face
(10) being situated on a lateral face of the earth contact (3) from
which no 1lug (7) extends and being arranged to cooperate with one

other lug of said other earth coritact {21).

. 2. Connector to Claim 1, characterized in that said at least
one earth contact (29) is provided with two 1lugs (31) and two
indented small faces (30) on at least one end, which lugs (7) are
situated substantially opposite one another and which small faces

(30) are situated substantially cpposite one another,.

3. Connector according to Claim 1, characterized in that the
earth contact (34) is provided with two outward-extending lugs (35)
at both ends and with two indented small faces (32) at both ends.

4. Connector according to'any of the preceding Claims in

which the at least one signal terminal (108) on one end is provided

RO RN
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53", pﬁm;mea&n B&h acd®. 3f, and 3g, respectively are at- tached to the
sttlps respectively. On the earth contact 3, while it is
still - ing lines 54, 55, 56 are arranged. which divide the
earth con act |n o four parts 3a. 3b, 3c, 3d. In the situation according

to Figure 6a. there are two indentedypnmall fac- es 10 on the strips 3a and
3c, respectively, while the two earth lugs 7 extend fromthe strips 3b and

3d, respec;;dyl @' %as'tf hengaéidhptiagt (mcowlaagcameﬁl leditﬁxdGba | gt
produced frontt e flat earth contact 3 accordi ng to g ure 6% bg f ol di ng
the flat eSACHCEIMPLCt2MELYTHIAY CBPES J° which the conndctar 1S to

fitted, in order to establish a firm electrically conductive con-
tact.

5. Connector according to any of the Claims 1 to 3 in which
the signal terminal (8) is connected to a signal conductor (4),
which extends in the longitudinal direction within the shielded
terminal (2) and the signal terminal (8) and the signal conductor

(4) being integrally made from a single piece of blank.

6. Connector according to Claim 4 or 5, characterized in that
the signal terminal (8, 108) comprises two signal conductor lugs
(45, 145), which are folded over with respect to a supporting sur-
face (50, 150) and which face each other.

7. Connector according to Claim 6, characterized in that the
signal conductor 1lugs (45, 145) are bent somewhat towards one

another, in order to provide them with a mechanical pre-tension.

8. Connector according to any of the preceding Clainms,
characterized in that the connector comprises several shielded

terminals arranged in several columns and several rows.

9. Connector according to any of the preceding Claims, char-

'actegized in that each shielded terminal is of a coaxial type.

10. Connector according to any of the Claims 1 to 8, charac-

terized in that each shielded terminal is of a twin-ax type.

11. Connector accordingvto any of the preceding Claims, char- -
acterized in that the connector is mounted to a back panel (12) and
in that common grounding of.the earth contacts of the shielded
terminals within the connector is provided by an earth plate (213)
having openings (214) through which said shielded terminals extend

and spring fingers (216) contacting earth pads (217) of the back
panel (12). '

' This | 1 t sheet
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ure 6a al ong al

earth co
Strip 3
Fi gure

L

the folding lines 54, 55, 56 through an angl e of 90[err].

while the strip 3c is then situated laterally.
ted at the back of the earth contact 3 according to
d is at the bott®mn in this manner, the two earth

The st r’li;ﬁsmmégte&qp tuat ed, for exanple, on the top of a rectangul ar

lugs 7 of the folded earth contact 3 are | ocated opposipe one anot her.
Simlarly, the two indent- ed snall faces 10 on the strips 3a, 3c are now
| ocat ed opposite one another. Furthernore, the earth lugs 7 are al ways

positioned so as af oulioliVissheke BY &fLeaNGl 0k 8Pl 907129, 34, 204, 211,

212) for a connector according to any of the preceding Claims,

characterized by the folldwing steps:

a. punching an earth contact blank from a flat plate of conductive
material, the earth contact blank comprising at least one extending
lug (7, 31, 35);

b. forming as many indented small faces (10, 30, 32) as there are
lugs (7, 31, 35) at those ends of the earth contact that comprise
lugs;

c. folding thé earth contact blank over folding lines extending in
the lonqitudipal direction of the earth contacg_blank in order to
obtain an earth contact having at least partiy a2 substantially

symmetrical polygon cross section along its entire length.

13. Method to make an earth contact (3, 204, 212) for a con-
nector according to Claim 12, characterized in that the earth con-
tact blank (3, 204, 212) is prévided with V-shaped notches (53,
53') which are arranged ih such a way that after folding step c. to
produce the earth contact, the earth_contact is folded once more to

grovide a substantially electrically enclosed earth contact which

has a predetermined angle.

v Je e ke
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wth respect to the indented small faces 10. The two -14 earth lugs 7
are preferably slightly bent towards one an- other, so that they have a
certain pre-tension. It can eas- ily be seen that the earth contact 3, of a
design as shown in Figure 6b, can interact with an identical earth contact
3 which, however, has been rotated thrddgh 90, that is to say in which, for
exanple, strip 3c Is at the top. In that

INTERCONNECTION SYSTEM

Abstract

Connector system provided with connectors, each of which
comprises at least one shielded terminal (for example 2, 18, 27),
comprising an earth contact (for example 3, 21) and at least one
signal terminal (8, 19, 108)., which earth contact {3, 21) is iden-
tical for signal conductors (4) terminating either in a female (8,
108). a male structure (19) or a hermaphroditic structure and which
has at least one lug (7) extending beyond the shielded terminal (2,
18, 27): the signal terminal (8, 108) is either provided. at one
end, with at least one clamping lug (46) which can be folded around
the signal conductor of an electrical cable to establish a firm
electrically conductive contact therewith. or it is integrally made
with the signal conductor (4).

[Figure 1]
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case, the earth lugs 7 and the indented small faces 10 can interact
effectively with similar earth lugs and in- dented small faces of the other
earth contact which has been rotated through 90[err]. An earth contact 3 of
this type can be placed over a signal conductor 4 which has either a female
or a male termnal. Consequently, as stated earlier, the earth contact 3
can be called hermaphrodite. Figure 5 shows a punched-out earth contact 34,
still flat, which can be used for a coaxial term nal which, as a whole,
projects transversely through a printed circuit board 12 (conpare Figure

1). The earth contact 34 com
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prises three folding Iines 57, 58, 59, which divide the earth contact 34
into four strips 34a, 34b, 34c, 34d. Atotal of four earth lugs 35 project
fromthe conductor strips 34b, 34d. On the two other strips 34a, 34c there
are, in total, four indented small faces 32, which can in- teract with
earth lugs of other earth contacts. By folding the flat design of the earth
contact 34 of Figure 7 along the folding lines 57, 58, 59 through an angle
of 90 in each case, a rectangular earZh contact 34 is produced in anal ogy
to the design accordLEﬁ to F| EE?E%? A side view of such a rectangul ar
construction of the e
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tact 34 can be seen in Figure 1. Wthin such an earth contact 34, there is
then a signal conductor 33 which is separated fromthe earth contact 34
with the aid of suit- able insulating nmeans (for exanple indicated as 20 in
the case of the coaxial termnal 18 in Figure 1). Figure 8 shows a fl at
earth contact 29 such as can be used for a coaxial termnal 28 (Figure 1).
The earth contact 29 is provided with two earth lugs 31 and two i ndented
smal | faces 30 which are positioned oh alter- nate strips of the earth
contact 29. Four adjacent strips 29a, 29b, 29c, 29d are provided, which are
separ at-ed
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from one another by neans of folding |lines 60, 61, 62. The flat design
according to Figure 8 can again give a rectangular earth contact 29 by

fol ding the design al ong -15- the folding lines 60. 61, 62 through an
angle of 90[err] in each case. A side view of such a rectangular earth con-
tact 29 can be seen in Figure 1. Figure 9 shows the next step after the

construction 4
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according to Figure 5. After the design according to Fig- ure 4 has been

. pushed into an earth contact 3 as shown in Figure 6b, a spacer 63 is pushed
i nt o ThisSheettas Re laced 3, which spacer 63 prevents any electrically

conduc r etween the signal conductor 4 and the earth contact 3.
The sp ve any suitable re- quired shape. Once the design
according to Figure 9 has been achi eved, corresponding to a conplete
coaxial termnal 2 (Figure 1), a housigg 11 (Figure 1) can be provided with
coaxial termnals 2. This is illustrated in Figure 10. '

fig-Ba _
547 1)3 /39 53

v 1-3a

Fig-—7

34a, 34by 57, ;34 /32

— ) ¢ {//_ {/r W

& ) == 35
Py \‘ / - Z \
327 \3ic (34d V58 59
Fig-&
30—\_*__ 60, | 614 /29
4 ‘ ( / ! ~~ 29a
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2 whi ch has been pushed into an opening

65 of th ek he | eft-hand side of the figure, part of the
openi ng 6 '
mal e sign

for receiving a coaxial termnal provided with .a
s is indicated in Figure 1, for exam ple, by 18..
On the right- hand S|de of Figure 10, a part of the coaxial termnal 2 '
projects fromthe housing 11, spe- cifically with a part of the earth
contact 3 within which the signal conductor 4 is situated. The earth
contact 3, which projects fromthe housing 11, initially conprises at |east

t he V-shaped opening 53. The function of the V-

gure 12ms oms a coaX|aI term na
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shaped opening is explained in nore detail in Figure 10. Folding up the V
shape 53 produces a design, bent through 90, of the earth contact 3.
Fol di mhjs stRettHaeBdn RS4IARLD notch 53 will also lead to the signal conductor 4
belng angl e of 90[err], which can easily be achieved
becaus Imﬁﬁm t he signal conductor 4 is perpendicular to the plane
of the ing to Figure 10. The earth contact 3 can be provided
with pins 9 which can be r,g gged intoholes in the printed circuit board 1,
[

whi ch are designed for th Qurpose The sane applies to the projecting
part of the signal conducto\é :

This is the repiacement sheet
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The pins 9. at the start of the fabrication process of the earth contact 3,

. can easily be forrred at the sane tine by adjusting the punch, so that they

formor’iblsﬁhuaims {’ll‘;lcgdearth contact 3. Fi gure 10 illustrates that the
flap 3f ol ded-up V-shaped opening 53 in order to - 16-
further g’ﬂ%ﬂ magnetic interference. The flaps 3e and 3g (not
vi si bl e) function as flaap

s the replacement she
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31. In this way it is possible to provide a connector on a printed circuit
boar d, ofTMQMngﬁpﬁehousing 11 is at an angle of 90[err] with respect to
i f

t he pl ane cgi r- cuit board. Obviously the housing 11 nay,
required,
printed cir

ﬂgﬂ(m ngl e other than 90[err] with respect to the
nanely by setting the V shape 53. 53[err] at a
different predetermned angle. It will be clear fromthe above that signal
termnals 108 having a female structuPe can be punched and forned as a
whol e, and wi thout sol dering can be con- nected to signal conductors of

coaxial cables in a firm

oty

—
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el ectrical | y conductive manner. It is further possible to provide signal
term nal-s-8 which formone whole with a signal conductor 4. Likew se, an
gontact 3 with a hermaphrodite structure is provided, which is forned

earth
from ongs Wbsmﬁgnmﬁge% of punching and folding. In this way it is possible
to obta',’ termnals. The internal

di anet e

nd very reli- able coaxia

Engial term nal y, for exanple, be. 1.6 nm the
external dianete ng at nost 2 nm choosi ng the di men- sions
correctly,

an i npedance of 50 ohmfor analog sig- nals can be readily
provided. Wthin a housing 11 of a
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.e_;c';nnectd RACRYEMNTEHEIEdNs of approxi mately 8.4 x.11.95.mm.in....
?Ccross-s BF .Wp*fv@“%g»ma ial terminals can easi I1y bé“ «a’p{;&ﬁg’éﬂ“ s
specifiaalal Y. onu s of three rows. It wiil ¥ Beswolsvibnugages .¢hissgaged Ja.
skill ed §j @gn%égl%t =var ious variations are :p@résr"bl £5)Wi t hoget Poicngaged 22
beyond tlhd _scope. of .+heli nvention. Thug, -a recta lgul Erasen 0S5 ST %’Lﬂﬂ"‘@if““f °
t he earth cont act i s not S\tl’l ctly necessary The gart hboontact oamy a\lap,é & ...
conpri sek rrinunber ~ of flat | at er al faces in which the

lateral faces al ternatel y JENTERQO S5t m a{th~ Ifugs;m F-ewar ";[:.Hf

Description

The invention relates to a connector comprising at
least one shieidad terminal, each shielded tarminal be-
ing provided with at least one signal terminal, an earth
contact surrounding the at least one signal terminal, at
least one iug extending from the earth contact, which
lug may be siid over the surfaca of another earth contact
of another shielded terminal in order to provide slectrical
and mechanical contact with said other earth contact,
the surface of the earth contact being able to eiectrically
and mechanically contact at ieast one other lug extend-
ing from the other earth contact and the at least one sig-
nal terminal being able to alectrically and mechanically -
contact ancther signal terminal of the other shielded ter-
minal, which has substantially equal cross section di-
mensions as the shielded terminal, the at least one earth
contact having a substantially symmetrical polygon
cross section, extending over its entire shielding length.

Such a connector is known from US-A-3.958.851.
The known connector comprises an inner conductor to
carry a voltage signal and an outer earth conductor. The
earth conductor comprises two parts: the first part is 2
plastic member provided with a metallic coating and di-
rectly surrounding the inner conductor, and the second
part is a further shisld member made from a punched
conductive blank folded around the first part. The sec-
ond, further shieid member comprises a lug extending
from the connector in the longitudinal direction, which
lug may be slid over the surface of another earth termi-
nal of another, identical shaped connector in order to
make good electrical contact. However, a part of the
second, further shield member has a rectangular shape,
whereas the remaining part has a circular shape, thus

_ a complex folding technique is needed during manufac-
turing. Furthermore, since the earth terminal comprises
two parts the possibilities to miniaturise the known con-
nector are limited: the connector is not suited for appli-
cation in modem microelectronics in which connectors
comprising several shielded terminals within one hous-



S G| S
t§® \Eh fpble as long as the orientation is such that a

. coaxi al {t 'T"m nal” “Whcse l;slgnal conductor termnates in a fenmale structure
can inter % ht er coaxial term nal whose signal conductor
term nate '_ a rral e stfugture. Moreover, the use of clanping lugs 46 in a

si gnal te mﬁ}alﬂwsm“hoﬁ restricted 20.S|gnal termnals of a fe- male
desi gn. iEven in the casg__gaf mal e signal term nals,

T v e ARAL

ing are used and in which cross section dimensions of
each shielded terminal are no more than a few mm's.
Morecver, because of the rather large dimensions of the
known connector the signal loss in very high frequency
applications is too large and it is very difficult to design
the known connector for SO ochms appiications.

Other connectors comprising earth terminals hav-
ing extending lugs are, for instance, known from FR-A-
1.194.558, the additional French patent to this FR-A-
1.194.558, and GB-A-626.696. These documnents show
several embodiments of connectors having extending
earth lugs. However, all the embodiments shown com-
prise earth terminais comprising at least two parts and
are not suitable tor miniature applications. Moreover,
they only show circular shaped connectors of rather
large dimensions, which show too large signal losses in
very high frequency applications.

A turther connector having extending earth lugs is
known from EP-A-Q.414 495, in which coaxial terminals
within a connector are described which have a conven-
tional circular cross-section. Each connector may com-
prise more than one coaxial terminal, designed to be
connected 10 a corresponding coaxial terminal, of the
opposite type, of another connector. The signal conduc-
tor of the coaxial tarminal tarminates either in a mala or
in a femaie structura. The shape of the end of the earth
contact of the terminal varies according to the terminal
type: in a terminal whose signal conductor terminates in
a male structure, the earth centact has four projecting
lugs, while in the case of a terminal whose signail con-
ductor terminates in a female structure, the earth con-
tact has a closed cylindrical form which can be pushed
into the four lugs of the earth contact of the first-men-
tioned terminal. Therefore, the known device requires
the fabrication of various types of earth contacts, de-
pending on the type of teminal for which the earth con-
tact is intended. In this prior art connector, a design bent
through an angle of 90° is shown of a coaxial terminal.
The earth contact of this design is obtained from an
earth contact blank, which is punched from a flat piate
and which, via folding over various smal! plates and via
clamping lugs, is to provide a substantially electrically



-17- cl ai;_‘ gL agsiMe: “f Is type can be used advanta- geously.
* Furt her mpr ¢ ' iis not restricted to shielded connections having

only one} ithin an earth contact. Figure 11 shows a
further : i hi present invention which relates to a twin-ax
system . @--snl el'ded~conngct i ons provided with two signal conductors
within tlie_shi el ding ne i, which signal conductors may carry a

di f f erental TOUE ST Ghibiosdd) RGelofsN TRS VEMBOS tbiciy SlepiEmhre 21, 202,
design of this type vulnarable to incorract alignment and
thus to impedance mismatch. Moraavar, in this known
coaxial terminal the signal terminal is soidered to the
signal conductor. Soidering electrical connections, how-
aver, is time-consuming and relatively expensive. The
known design is suitable for impedances of approxi-
mately 75 Q.

it is observed that earth contacts being formed of a
single piece of metal being slid over the insulating ma-
terial surrounding the signal terminal are known per se,
e.g.. from EP-A-0,131,248.

The abject of the praesent invention is to provide a
connector having at least one shielded terminal and
which is suited for miniature applications.

A further object of the present invention is to provide
a connector showing low signal losses in very high fre-
quency applications.

Moreover, it is an objective to provide a connector
having a signal terminal which is connected 1o a signal
conductor without using scidering techniques.

It is aiso an objective to provide a connector suitable
to be used in 50 ohm applications.

Therefore, a connector of the type defined above is
characterized in that said at least one earth contact is
rnade of oniy cne electrically conducting piece andcom-
prises as many indented small faces at the same end
from which the at least one lug extends as there are lugs.
each indented small face being situated on a laterai face
of the earth contact from which no lug extends and being
arranged to cooperate with one other lug of said other
earth contact.

Such a connector is easy to be manufactured by

well known punch and folding techniques. Moreover,
since only single piece earth terminals are used the

shielded terminal(s) of the connactor may be easily min-
iaturised. One earth terminal may, for instance, have a
rectangular cross section having a width of only 1,8 mm
and a height of also 1.8 mm. Moreaver, such an sarth
terminal entirely shields the inner, signal conductor(s),
so the signal losses are substantially reduced. Imped-
ance matching to S0 ohm transmission lines may be
easily accomplished.
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contact is provided with two fugs and two indented small
faces on at least one end, which lugs are situated sub-
stantially opposite one ancther and which small faces
are situated substantially opposite one another.

The signal terminal in the connector may be provid-
ed with at least one clamping lug on one and, which is
to be folded around a signal conductor of an alectrical
cable to which the connector is to be fitted, in order to
establish a firm electrically conductive contact. By ap-
plying such a ciamping lug no soldering of the signal ter-
minal to the signal conductor is needed, thereby saving
manufacturing time and money. |

When the connector is to be fixed directly to a print-
ed circuit board the signai terminal may be connected
to a signal conductor, which extends in the longitudinal
direction within the shielded terminal and the signai ter-
minal and the signal conductor are preferably made
from a single piece of biank.

The connector defined above may comprise several
shielded terminals arranged in several columns and
several rows. The connector may for instance comprise
4 coiumns and 3 rows of shielded terminals. When the
shieided terminals are of a coaxial type such a connec-
tor may have a cross section dimension having a width
of 12 mm and a height of 8,4 mm.

Each shielded terminal may be of a coaxial or twin-
ax type.

Mcereover, the connector may be mounted tc a back
panel and a common grounding of the earth contacts of
the shielded terminals within the connector may be pro-
vided by an earth plate having openings through which
said shieided terminals extend and spring fingers con-
tacting earth pads of the back panel. By applying such
an earth plate all earth contacts of the shielded terminals
are connected to earth without using individual wires or
the like which have to soidered to the earth contacts and
to the earth pads on the back panel and which would
enhance manufacturing time.. Moreover. such an earth
piate is easy to be manufactured and does not iimit the
required miniaturisation of the connectors. In some cas-
s the earth plate may have a shielding effect against

electro magnetic fields.

Eﬁénnection el ements 201, respectively 203 have

ti el y 212 provided with extending |ugs 205.

B :=;m%gg ¢orinection el ement 201 may be fixed to a print-
schematii dal | y depicted by dotted |ines, by neans of

1 nt, 203 may be fixed to a printed

These pins 206, 210 nay be sol dered or
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in figures 3a. 3b, 3c). The openings 208 are

lgned“to récetvejaimal e type signal termnal 207 of a mating

can al so Lb ne%PQ ”V\ﬁtﬁE

it 202. The latter tw n-ax connection el enent 202
xt endi ng lugs 199 which may be slid along the

surface of he.-eaF-t—h—fﬂfrﬂals of the.nmgt- ing tw n-ax connection elenments

201, respkctively 203 when

onnecting the tw n-ax connection elenment 202 to

t he tw n- bx—commection elenments 201, respectively 203. Then. the extending
| ugs 205, respectively zﬁbemnybndualimbsttsarrhetnedcoﬁ makingart h cont act

211 of the tw n-ax

an earth contact for a connector defined above, which
comprises the following steps:

a. punching an earth contact blank from a flat plate

of conductive material, the earth contact blank com-
prising at least one extending lug;

b. forming as many indented small faces as there
are lugs at those ends of the earth contact that com-
prise lugs:

c. folding the earth contact blank over folding lines
extending in the longitudinal direction of the earth
contact blank in order to obtain an earth contact
cemprising at least partly a substantially symmetri-
cal polygon cross section along its entire length.

In one embodiment of such a method the earth con-
tact blank is provided with V-shaped notches which are
arranged in such a way that after folding step c. to pro-
duce the earth contact, tha earth contact is folded onca
more o provide a substantiaily electrically enclcsed
earth contact which has a predetermined angle.

The invention will be described in more detail below
with reference to the accompanying drawings, which are
intended to illustrate the invention, rather than to limit &.
The drawings show the following figures:

Figure 1 shows an overview of a coaxial intercon-
nection system,

Figures 2a-c show various steps during the fabrica-
ticn of terminais for signai conductors in coaxial ca-
bles;

Figures 3a-c and 4 show various steps during a fab-
rication method of tarminals for signal conductors
in a coaxial connector, the signal conductors being
designed to be connected to a printed circuit board;
Figure 5 shows a side view of a coaxial terminal pro-
vided with an earth conductor;

Figures 6a and 6b show a lcose component which
is used to fabricate the earth conductor for the co-
axial terminal according to Figure 5;

Figures 7 and 8 show altarnative components for
fabricating earth connecticns in coaxial connectors;



a ba I(pén{**fZ*a‘S hewn in figure 11. In a preferred enbodi ment several

“ ithin a single housing
i n-i QEEB H9%ng ¢l ements are grouped toget her wi
t2\1m8n(l'?i<gﬁ|§i€ 13) and grranged, for instance, in three col ums anﬂ flogr [ ows.
Each lgeah' frcontact 211 lof each tw n-ax gonnection el enent 202 s ouI 15
pr ef eFan'y be connected to common earth pads 217 on the back- pane

t hr ough-whi ch each twi rFigure-@showsispdter bdRBbn AA%dH &Sy | 0 Or der to
avoi d many separate and a signal conductor:
Figure 10 shows a coaxial connection part accord-
ingto Figure 9 in a housing.
Figure 11 shows a connection system based on
twin-ax type connection elements;
Figures 12a and 12b show an earth piate to be used
to ground earth contacts of all shielded terminals
within one connector:
Figure 13 shows, partly in a cross section view and
partly in an exploded view, a connector fixed to a
back panel, in which connector the earth plate of
figures 12a and 12b is used:
Figure 14 shows an altemative way of mounting a
Coennector according to the invention to a printed cir-
cuit board.

connégﬁﬂyggg “nkﬁ bf& The tw n-ax connection el enent 202 may pass through

In Figure 1, various options are shown for a coaxial
interconnection system. On a printed circuit board 1
there is a coaxial terminal 2, which is arranged so as to
be bent through an angle of 90°. In Figure 1, within a
housing 11, indicated By a dot-and-dash line, two coax-
ial connections are shown in a side view. In the housing
11 there is, however, enough room for a third coaxial
terminal as can be seen from the figure. Overall, the
housing 11 may, for example, contain tweiva coaxial ter-
minals, arranged in four columns and three rows. Such
a housing 11 may have a width of only 12 mm and a
height of only 8,4 mm.

Each coaxial terminal comprises at least an earth
conductor 3 and a signal conductor 4, as shown in Fig-
ure 1 for a cross-section of the coaxial terminal 2. Fur-
ther illustrated in this cross-section is a signal terminal
8 which forms a whoie with the signal conductor 4, as
will be described hereinafter in more detail, Between the
earth contact 3 and the signal tarminal 8 there is an in-
sulating wali 6. Between the signal conductor 4 and the
earth contact 3 there are insulating means, for exampie
in the form of one or more insulating blocks 5. The earth
contact 3 is connected, so as to be electrically conduc-
tive, with earth lugs 7 which extend beyend the insulat-
ing wall 6. Said earth lugs 7 can be brought into electri-
cally conductive contact with the earth contact 21 of a
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tHe earth plate 213 which is nade of a resilient
Fi%}ure 12b shows-ayfront view of the earth plate 213.

4
e = coaxial terminal 18, as will be described later in mors
detail. The signal terminal 8 can be brought intoc conduc-
tive contact with a signal conductor 19 of the coaxial ter-
minal 18.

The coaxial terminal which is located within and at
the bottom of the housing 11 is seen in side view. The
figure therafore shows the lateral face of the earth con-
tact 3, which is folded rectangularly about the signal con-
ductor 4, as will later become clearer with reference to
Figures 5, 6 and 6b. On the visible face of the earth con-
tact 3, there is an indented small face 10, over which an
earth lug (not shown) of a coaxial connection point 13
can be slipped. The earth contact 3 is bent through.an
angle of approximately 90°, and as a resuit the coaxial
terminal extends substantially parallel to the surface of
the printed circuit beard 1. The earth contact 3, by
means of pins 9, projects through the surface of the
printed circuit board 1. If required, a printed earth con-
ductor on the printed circuit board 1 can be solderedto
the pins 9. '

The housing 11, together with part of the printed cir-

cuit board 1, can be pushed into a housing 25, which
housing 25 is indicated by a dot-and-dashed line and
within which the coaxial terminals 13, 18 shown are lo-
cated. The coaxial terminals 13, 18 are fastened to a
second printed circuit board 12. In this case, the coaxial
terminal 18 projects through the second printed circuit
board 12. while the coaxial terminal 13 is mainly to one
side of the second printed circuit board 12. The earth
contact 16 of the coaxial terminal 13 has pins 17. which
project through the second printed circuit board 12,
while the signal conductor 14 of the coaxial terminal 13
also projects through the second printed circuit board
12. The coaxial terminal 13 thus terminates, as it were,
on the second printed circuit board 12. The signal con-
ductor 14 is electrically connected (in a manner not
shown) to printad conductors on the second printed cir-
cuit board 12, on which there may be electronic compe-
nents. The earth pins 17 are connected to a printed earth
conductor (not shown) on the second printed circuit
board 12.
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through the second prnnted circuit board 12, in such a
way that the signal conductor 19 does not make electri-
cal contact with printed conductors on the second print-
ed circuit board 12.

Figure 1 shows yat ancther coaxial terminal 22 in
side view. This further coaxial terminai 22 extends sub-
stantiaily entireiy to the right-hand side of the printed cir-
cuit board 12, in order to be able to make electrical con-
tact with a coaxial terminal 28, which forms part of a con-
nector of a coaxial cable (not shown). In Figure 1, the
lateral face 23 of this further coaxial terminal 22 is
shown, on which face 23 there is a lug 24. The lateral
face 23 is made of an electrically conductive material
and serves as the earth contact, while the earth lug 24
has the same shape and function as the earlier-men-
tioned earth lug 7. althocugh earth lug 24 in this case cor-
responds to a top view of the earth lug 7 shown in side
view. The earth lug 24 can be brought into electrically
conductive contact with an indented smalil face 30 of the
earth contact 29 of the coaxial connection point 28. Ro-
tated through an angle of S0° with respect to the earth
lug 24, the coaxial terminal 28 comprises two earth lugs
31, which can be brought into electrically conductive
contact with indented small faces (not shown) situated
on the top face and bottom face of the earth contact 23.
Below the coaxial terminal 28, a cross-section is shown
in Figure 1 of a coaxial terminal 27 of the same (not
shown) coaxial cable as that of which the coaxial termi-
nai 28 forms parnt. The design of the coaxial terminal 27
is identical to that of coaxial terminal 28. A signal termi-
nal 108 within the coaxial terminal 27 differs somewhat
from the signai terminal 8 within the coaxial terminal 2:
a signal conductor (not shown) of the coaxial cable, with
which the coaxial terminal 27 is associated, can be con-
nectaed, with the aid of clamping lugs 46, to the signal
terminal 108 in an electrically conductive manner, as will
later be further explained with reference to Figures 2a-.

Within the housing 26 of the connector, two coaxial
terminais 27, 28 are shown above one another. As can
be sean from Figure 1, thera is enough room within the
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ina dlrecnon perpendicuiar to the plane of Figure 1, to
such an extent that the housing 26 of the connector pro-
vides room for four columns of three rows of coaxial ter-
minais. The housing 26 of the connector therefore has
room for a total of twelve coaxial terminals. Obviously,
the housing 26 of the connector can also be of different
dimensions, and as a result different numbers of coaxial
terminals can be accommodated.

in the upper part of Figure 1, 2 pan of the coaxial

interconnection system is shown which, in side view, al-
ways comprisas four coaxial terminais located above

one another. To the top and to the right of the figure. a
housing 36, indicated by a dot-and-dash line, of a con-
nector of a coaxial cable is shown, within which there
are four coaxial terminals of which one is indicated by
39. The coaxial terminal 39 is shown in side view. This
side view shows an earth contact 38 and an earth lug
37 connected thereto in an electrically conductive man-
ner. The earth lug 37 can be pushed over an incented
smali face 32 of the earth contact 34 cf a coaxial terminal
41 on the second printed circuit board 12. The earth con-
tact 34 again has two earth lugs 35, which ars rotated
through an angile of 30° with respect to the earth lug 37.
The earth lugs 35 again can interact with indented smail
faces (not shown) on the earth contact 38 of the coaxial
terminal 39. Each earth contact of each coaxial terminal
thus preferably comprises two earth lugs which can in-
teract with two indented small faces on an earth contact
of another coaxial terminal interacting therewith. This
other coaxial terminal in its turmn again comprises two
earth lugs, which, howevar, are rotated through an angle
of 90° with respect to the first-mentioned two earth lugs.
As can be seen from Figure 1, all types of coaxial ter-
minals, i.e. both those of which the signal conductor 4
is connected to a signal terminal 8 with a female shape,
and those with a signal conductor 13 with a male shape,
have the same design for the earth contact and the two
earth lugs. In that sense, the earth of each coaxial ter-
minal is hemaphrodite. It is to be noted that it is prefer-
able for each earth contact (for example 3) to be de-
signed to have two lugs (for exampia 7), but that in prin-
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lug or with more than two lugs, even though the design
becomes more complex if there are more than two lugs.

The coaxial interconnection system which is shown
at the top of Figure 1 illustrates that the housing 36 of a
connector of a coaxial cable, having, for example, a total
of twelve coaxial cables to one side of the printed circuit
board 12, can be coupied with an interconnector, which
then likewise comprises twelve coaxial terminals and
which is situated, at the top of Figure 1, on the printed
circuit board 12, and whose coaxial terminais all project
through the printed circuit board. All these coaxial ter-
minals projecting through the printed circuit board 12 in
Figure 1 have the same design, namely a signal con-
ductor 33 of male shape, which signai conductor 33 can
be coupled with a female signal terminal (not shown) of
an interacting coaxial terminai, for exampie 39.

in the same way as the housing 36 of a connector
of a coaxial cable can intsract with the housing 44 on
the right-hand side of the printed circuit board 12, a
housing 40 of another coaxial cable is able to interact
with a housing 43 provided with coaxial terminals on the
left-hand side of the printed circuit board 12. It is thus
possible to use groups of coaxial temminals, which
project through the printed circuit board 12, as an inter-
connection system for two coaxial cables whose signal
terminais are of the same type, so that these two coaxial
cables cannot be coupled diractly to ona another In Fig-
ure 1. housings 43 and 44, respectively, are shown on
the left-hand and right-hand side, respectivaely, of the
printed circuit hoard 12, which housings are able to in-
teract with the housings 40 and 36, raspectively, of dif-
ferent coaxial cables. Housings 43, 44 of this type make
it considerably simpler to connect the connectors of co-
axial cables to groups of coaxial terminals on the printed
circuit board 12, but they are not strictly necessary.

Figure 1 therefore gives an overall view of various
possibilities of the present coaxial interconnection sys-
tem. Thus, connectors of coaxial terminals on two dif-
ferent printed circuit boards 1, 12 can be connected to
one anather, coaxial terminals, if required, may project
through a printed circuit board. coaxial terminals on a
printed circuit board can be shaped and grouped in such
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a way that they can serve as interconnection system for
two coaxiai cables, and coaxial terminals (for example
13, 22) can terminate on a printed circuit board.

Qwing to the special design of the coaxial terminals,
these may be of particularly small dimensions. A fabri-
cation methed for said coaxial terminais will now be ex-
piained with reference to the following figures. Figures
2a-c show how a signal terminal 108 can be fabricated
which is especially designed for coaxial cables. The
process starts with a flat plate of suitable material, from
which several blanks, which in Figure 2a are still fiat, for
terminals 108 are punched out. The various flat blanks
for the terminals 108 are still connected to one ancther
via webs 47, 48. Each signal terminal 108 comprises
two signal conductor lugs 45 and at least one clamping
lug 46. The clamping lugs 46 extend laterally from a thin
web 43, which connects the wider webs 47 and 48 to
one anocther. This is shown in Figure 2a.

First of all, the narrower webs 439 are cut through
near the clamping lugs 46. The signal conductor lugs 45
are then bent through an angle of, substantially, 0° with
respect to a supporting surface 50 connected to the wid-
er web 47. As can be seen from Figure 2b, the signal
conductor lugs 45 at their ends have also been bent to-
wards one another, being pre-tensioned as a result with
respect o a conductor pin of a male coaxial terminal,
with which said signal conductor lugs 45 are to interact.
On the other side of the wider web 47, part of the nar-
rower web 43 then still extends from which, as already
mentioned, one or two clamping lugs 46 project. The
clamping lugs 46 are folded over with respect to the nar-
rower web 43, If, for example, there are two clamping
lugs 46, these can be bent towards one ancther about
a line 51 indicated by a dot-and dashed line, as can be
clearly seen in Figure 2¢, said figure showing a perspec-
tive view of several signal terminals 108 placed next to
one another. The signal terminals 108, which are still
connected to one another, are then separated by cutting

" through the wider web 47. In this way it is possible t0
obtain signal terminals 108 of very small dimensicns.

The signal terminal 108 is then connected 10 a sig-
nal conductor of a coaxial cable (not shown) by firmly
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a signal termmal i08as a whole can then be placad

in an insulating casing 106 (Figure 1). Between the sig-

nal terminal 108 and the insulating walls 106 there may

be a compression joint, for axample by projections 52

being formed on the widar wab 47 between the support-

ing surface SO and the thinner web.43 (ses Figures 2b,

2c), which projections provida a friction joint with the in-

sulating walls 106.

Figures 3a-c show how a signal terminal 8 and a
signal conductor 4 can be punched from one whole and
thus can be adapted for use in a coaxial connector
placed on a printed circuit board 1. Figure 3a shows a
blank, still in flat form, as can be punched from a flat
plate. On cne end of the biank there are two signal con-
ductor lugs 145, which are connected to one another via
a supporting surfaca 150. The supgorting surface is con-
nected to a web 147, which connects adjacent signal
terminais 8 to one ancother. The signal tarminai 8 has

- been punched as one whole together with a signal con-
ductor strip 4 which, via a second web 148 and a third
web 149, is connected to an adjacent signal conductor
strip 4. The signal conductor strip 4 is cut through near
the third web 149. The signai conductor strip 4 is sepa-
rated from its adjacent signal conductor strip (or signal
conductor strips) by cutting the second web 148 be-
tween two adjacent signai conductor strips 4. The flat
signal conductor strip 4 is then rotated through an angle
of 80° about the junction point between the signal con-
ductor strip 4 and the signal terminal 8, so that the entire
signal conductor strip 4 ends up in a position perpendic-
ular to the plane of the drawing of Figure 3a. Finally, the
two signal lugs 145 are each bent through an angle of
80° with respect to the supporting surface 150, so that
the view of Figure 3b is cbtained. In Figure 3b, a projec-
tion 152 has been drawn in addition, which provides a
compression joint with an insulating casing 6, in which
the signal terminal 8 is placed. Figura 3¢ shows a side
view of the design thus obtained.

Neither the design of a signal terminal 108 accord-
ing to Figures 2a-c, nor of a signal terminal 8 according
to Figures 3a-c any longer require a soldered connec-
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Figure 4 shows a signal terminai 8, obtained ac-
cording to the steps of Figures 3a-c, having a signai con-
ductor 4 in an insulating casing 6. The insulating casing
6 encloses the signal terminal 8 in its entirety and has
a compression joint with the projection 152,

Figure 5 shows the assembly according to Figure
4, which has been pushed into an earth contact 3. The
earth contact 3 is provided with earth lugs 7. Figure 6b
shows a perspective view of the earth contact 3 provided
with the earth lugs 7. The sarth contact 3, like the signal
terminal 8. is fabricated from a flat piate of suitable con-
ductive material. This is shown in Figures 6a and Bb.

Figure 6a shows the earth contact 3, after it has been
punched from a flat conductive plate and before it has

been foided into the corract shape. The earth contact 3
according to Figure 8a then preferably has two project-
ing aarth lugs 7, two indented small surfaces 10 and V-
shaped notches S3, 53'. Near the V-shaped cpemng 53,
53, projecting flaps 3e. 3f, and 3g. respectively; are at-
tached to the strips 3a, 3¢ and 3d, raspectively.

On the earth contact 3, while it is still flat, three fold-
ing lines 54, 55, 36 are arranged, which divide the earth
contact 3 into four parts 3a. 3b, 3¢, 3d. in the situation
according to Figure 6a, there are two indented small fac-
es 10 on the strips 3a and 3c, respectively, while the two
earth lugs 7 extend from the strips 3b and 3d, respec-
tively. The earth contact according to Figure 8b is now
produced from the flat earth contact 3 according to Fig-
ure 6a by folding the flat earth contact according to Fig-
ure 6a along all the folding lines 54, 55, 56 through an
angle of 90°. The strip 3b is then situated, for exampls,
on the top of a rectangular earth contact (Figure 8b),
while the strip 3c is then situated laterally. Strip 3a is
then situated at the back of the eartiycontact 3 according
to Figure 6b, and strip 3dis at the bottom. in this manner,
the two earth lugs 7 of the folded earth contact 3 are
located opposite one ancther. Similarly, the two indent-
ed small facas 10 on the strips 3a, 3¢ are now located
opposite one another. Furthermore, the earth lugs 7 are

~ always positioned so as to be twisted by an angle of 90°

with raspect to the indented small faces 10. The two

| ugs 226 and 227
connected to the other side of the printed circuit
termnals 230, 231. 233, 234 may be part
connection element or a twin-ax type of connection
ermnals 230, 231;3232, 233 are enclosed by an

3 308 ha £3gnarctn 233 are
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earth lugs 7 are preferably slightly bent towards one an-
other, so that they have a certain pra-tension. It can eas-
ily be seen that the earth contact 3, of a design as shown
in Figure 6b, can interact with an identical earth contact
3 which, howaver, has been rotated through 90°, that is
to say in which, for example, strip 3c is at the top. In that
case, the earth lugs 7 and the indented smalil faces 10
can interact effectivaly with similar earth lugs and in-
dented small facss of the other earth contact which has
been rotated through S0°. An earth contact 3 of this type
can be placed over a signal conductor 4 which has aither
a female or a male terminal. Consequently, as stated
earlier, the earth contact 3 can be called hermaphrodite.
Figure 7 shows a punched-out earth contact 34, still
flat, which can be used for a coaxia terminal which, as
a whole, projects transversely through a printed circuit
board 12 (compare Figure 1). The earth contact 34 com-
prises three folding lines 57, 58, 59, which divide the
earth contact 34 into four strips 34a, 34b, 34¢, 34d. A
total of four earth lugs 35 project from the conductor
strips 34b, 34d. On the two other strips 34a, 34¢ there
are, in total, four indented smail faces 32, which can in-
teract with earth iugs of other earth contacts. By foliding
the flat design of the earth contact 34 of Figure 7 along
the folding lines 57, 58, 59 through an angle of 90° in
each case, a rectangular earth contact 34 is produced
in analogy to the design according to Figure 6b. A side
view of such a rectangular construction of the earth con-
tact 34 can be seen in Figure 1. Within such an earth

contact 34, thera is then a signal conductor 33 which is
Separated from the earth contact 34 with the aid of suit-

able insulating means (for example indicatad as 20 in
the case of the coaxial tarminal 18 in Figure 1).

Figure 8 shows a flat earth contact 29 such as can
be used for a coaxial terminat 28 (Figure 1). The earth
contact 29 is provided with two earth lugs 31 and two
indented small faces 30 which are positioned on alter-
nate strips of the earth contact 29. Four adjacent strips
29a, 29b, 29¢, 29d are provided, which are separated
from one another by means of folding lines 60, 61, 62.
The flat design according to Figure 8 can again give a
rectangular earth contact 29 by folding the daesign along

':gart that the straddl e mounting way shown may a: iso be
'gte mnals are male type. Mreover, although in a
Shei szzlgnal termnals are shown to be either femal e or

be _al | si_gnal__wﬁ et minals may have a hermaphroditic structure, as is
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each case. A side view of such a rectangular earth con-
tact 29 can be seen in Figure 1.

Figure 9 shows the next step after the construction
according to Figure 5. After the design according to Fig-
ure 4 has been pushed into an earth contact 3 as shown
in Figure 6b, a spacer 63 is pushed into the earth contact
3, which spacer 63 prevents any electrically conductive
contact between the signai conductor 4 and the earth
contact 3. The spacer 63 may have any suitable re-
quired shape.

Once the design according to Figure 9 has been
achieved, correspanding to a complete coaxial terminal
2 (Figure 1), a housing 11 (Figure 1) can be provided
with coaxial terminals 2. This is illustrated in Figure 10.
Figure 10 shows a coaxial terminai 2 which has been
pushed into an opening 65 of the housing 11. On the
left-hand side of the figure, part of the opsning 85 is still
free for receiving a coaxial terminal provided with a maile
signal conductor, as is indicated in Figure 1, for exam-
ple, by 18. On the right-hand side of Figure 10, a part of
the coaxial terminal 2 projects from the housing 11, spe-
cifically with a parnt of the earth contact 3 within which
the signal conductor 4 is situated. The earth contact 3,
which projects from the housing 11, initially comprises
at ieast the V-shaped opening 53. The function of the V-
shaped opening is explained in more detail in Figure 10.
Folding up the V shape 53 produces a design, bent
through S0°, of the sarth contact 3. Folding up the V-
shaped notch 53 will aiso lead to the signal conductor 4
being bent through an angle of 90°, which can easily be
achieved because the plane of the signal conductor 4 is
perpendicular to the plane of the drawing according to
Figure 10. The earth contact 3 can be provided with pins
9 which can be plugged into holes in the printed circuit
board 1, which are designed for this purpose. The same
applies to the projecting part of the signal conductor 4.
The pins 9, at the start of the fabrication process of the
sarth contact 3, can easily be formed at the same time
by adjusting the punch, so that they form one whole with

. the earth contact 3. Figure 10 illustrates that the flap 3f
seals off the folded-up V-shaped opening 53 in order t©

to electrlcally and
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contact (3) is made of agly,pag (r%te@igiﬂe(ﬁljv\é {H8"EHH tunction as flap
3f. in this way it is possible to provide a connector on a
printed circuit board, of which the housing 11 is at an
angle of 30° with raspect to the plane of the printed cir-
cuit board. Obviously the housing 11 may, if required,
also be at an angla other than 90° with raspact to the
printed circuit board 1. namely by setting the V shape
53, 53 at a diffarant predetermined angle.
_ it will be clear from the above that signal terminals
108 having a female structure can be punched and
formed as a whole, and without soldering can be con-
nected to signal conductors of coaxial cables in a firm.
electrically conductive manner. it is further possible to
provide signal terminals 8 which form one whole with a
signai conductor 4. Likewise, an earth contact 3 with a
hermaphrodite structure is provided, which is formed
from one whole by means of punching and foiding. In
this way it is possibie to cbtain very small and very rali-
able coaxial terminals. The internal diameter of each co-
axial terrninal may, for example, be 1.6 mm, the extemal
diameter being at most 2 mm. By cheooesing the dimen-
sions corractly, an impedance of 50 ohm for analog sig-
nais can be readily provided. Within a housing 11 of a
connector having dimensions of approximately 8.4 x
11.85 mm in cross-saction, twelve coaxial terminals can
easily be arranged, specifically in four coiumns of three
rows.

It will be obvious to those skilled in the art that var-
fous variations are possible without going beyond the
scope of the invention. Thus, a rectangular cross-sec-
tion of the earth contact is not strictly necessary. The
earth contact may also comprise a different even
number of flat lateral faces, in which the lateral faces
alternately do and do not comprise earth lugs. Fewer
earth lugs are aiso possible, as long as the orientation
is such that a coaxial terminal whose signal conductor
terminates in a female structure can interact with anoth-
er coaxial terminal whose signal conductor terminates
in a male structure. .

Moreover, the use of clamping lugs 46 in a signal
terminal 108 is not restricted to signal terminais of a fe-
male design. Even in the case of male signal terminals,
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Furthermore, the invention is not restricted to
shieided connections having only one signal conductor
within an earth contact. Figure 11 shows a further em-
bodiment of the present invention which reiates to a
twin-ax system, i.e. shielded connactions provided with
two signal conductors within the shielding member,
which signal conductors may carry a differential mode
signal. Three twin-ax connection elements 201, 202,
203 are shown. The twin-ax connection elements 201,
respectively 203 have earth contacts 204, respectively
212 provided with extending lugs 205, respectively 209.
Twin-ax connection element 201 may be fixed to a print-
ed circuit board 1, schematically depicted by dotted
lines, by means of pins 206, while twin-ax connection
element 203 may be fixed to a printed circuit board 200
by pins 210. These pins 206, 210 may be soldered or
press-fit.

Both twin-ax connection elements 201 and 203
have two openings 208 each accommeodating a female
type signai tarminal (shown in figures 3a, 3b, 3c). The
openings 208 ara each designad o receive a male type
signal terminal 207 of a mating twin-ax connection ele-

ment 202. The latter twin-ax connection element 202

can alisoc be provided with extending lugs 199 which may
be slid along the surface of the earth contacts of the mat-
ing twin-ax connection elements 201, respectively 203
whaen connecting the twin-ax connection element 202 to
the twin-ax connection elements 201, respectively 203.
Then, the extending lugs 205, respectively 209 ara slid
along the surface of the earth contact 211 of the twin-ax
connection slement 202.

The twin-ax connection element 202 may pass
through a back-panel 12, as shown in figure 11.

In a preferred embodiment several twin-ax connec-
tions elements are grouped together within a single
housing 218 (figure 13} and arranged, for instance, in
three columns and four rows. Each earth contact 211 of
each twin-ax connection element 202 shouid preferably
be connected to common earth pads 217 on the back-
panel 12 through which each twin-ax connection sle-
ment 202 extends. in order to avoid many separate

th no lug (7) extends and being arranged to cooperate
of said other earth gpntact (21). 2. Connector to Caim

I s provided

%&iﬁd‘g@&gﬁﬁm&e 12555 (39) fafla cast one end,
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“I-akly=0ppogi t € one anoth- er. 3. Connector according to Claiml,
E@’Qﬁg@ that the earth contact (34) is provided with two out -
' | gs; (35) at both ends and with two indented small faces
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earth connections and soidering wiras or the like 1o the

earth pads 217 and to the earth contact 211, preferably,
an earth plate 213 is used which is shown in figures 12a
and 12b on an enlarged scale.

Figure 12a shows a side view of the earth plate 213
which is made of a resilient conducting material. Figure
12b shows a front view of the earth plate 213. Two edges
of the sarth plate 213 are curved in order to provide
spring fingers 216. The earth plate 213 is provided with
holes 214 each designed to receive a twin-ax connec-
tion slement 202. In order to establish adequate siectri-
cal contact between each earth contact 211 of each
twin-ax connection element 202 and the earth piate 213,
preferably, resilient lugs 215 are provided along the edg-
es of the holes 214 (figure 12a). These rasilient lugs 215
may be made integraily with the earth plate 213 by well
known manufacturing methods like punching and fold-
ing.

The earth plate 213 may have a width of 11,95 mm
and a height of 14,90 mm.

During assembliing the back-pane! 12 with each of
the twin-ax connection elements 202 the earth piate 213
is slid over the twin-ax connection eiements 202 as in-
dicated by arrows 198 in figure 13. Each of the twin-ax
connection elements passes through a hole 214 and the
spring fingers 216 are pushed against the sarth pads
217 in order to establish good electricai contact. Then
a housing 219 provided with openings 196 is fitted to the
back-panel 12 in such a way (indicated by arrows 197)
that each twin-ax connection element 202 extends
through an opening 196 and the housing 219 presses
the earth plate 213 against the earth pads 217. There-
fore, no additional soldering of the earth plate 213 to the
earth pads 217 is needed. The housing 219 is designed
to recaiva’a mating housing (not shown) provided with
tamale type signal conductors to astablish electrical
contact to the male type signal conductors 207.

Although in figure 13 the earth plate 213 is shown
to be slid over the twin-ax connaction elements 202 pro-
vided with male type signal conductors 207, of coursas,
the signal conductors may be femaile type. Moreover, as
may be clear to any person skilled in the art the earth
plate 213 may aiso be applied to coaxial connecting el-

&



ing to any of the preceding Cains in which the at | east
Jri hall (108) on one end is provided with at | east one cl anping
| ded around a signal conductor of an electrical cable to
_ thlsto be fitted, in order to establish a firm
e| et caHy condu Ive contact. S. Connggtor according to any of the

aing 1 1o -3 ich the si gnal termnal (8) is connected to a signal
conductor (4), which extends in the longitudinal di- rection within the
shielded termnal (2) ementhd3sil@. 22 grouped together within a single

housing 25 (figure 1).

Figure 14 shows an alternative way to mount a
housing 222 provided with several signal terminals 230,
231, 232, 233 to a printed circuit board 220. This way of
mounting is called "straddle mount®. In figura 14 housing
222 is mounted to the printed circuit hoard in such a way
that four signal conductors 230, 231, 232, 233 extend
in a direction parallei to the surface of the printed circuit
board 220. Moreover, two 230, 231 of these signai ter-
minals are at one side of the surface of the printed circuit
board 220 and via their signal conductors 235, 236 they
are connected to it by contact lugs 228 and 225 respec-
tively. The other two 232, 233 of these signal terminals
are at the other side of the surface of the printed circuit
board 220 and via signal conductors 237, 238 and con-
tact lugs 226 and 227 respectively they ara connected
to the other side of the printed circuit board 220.

Of course, the signal terminals 230, 231, 233, 234
may be part of a coaxial type of connection slement or
a twin-ax type of connection element.

All signal terminals 230, 231, 232, 233 are enciosed
by an appropriate earth contact one of which is indicated
with the raference sign 229.

Aithough in figure 14 the signal terminals 230, 231,
232, 233 ars shown to be female type it may be cisarto
persons skilled in the art that the straddle mounting way
shown may aliso be used when the signal terminals are
male type.

Moreover, aithough in ail embodiments shown the
signal terminals are shown to be either female or male
type all signal terminals may have a hermaphroditic
structurs, as is known to persons skilled in the art.
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1. Connector comprising at least one shielded termi-
nal (2), each shielded terminal being provided with
at least one signal terminai (8), an earth contact (3) -
surrounding the at least one signal terminal, at least
one lug (7) extending from the earth contact, which
lug (7) may be slid over the surface of another earth-
contact (21) of another shieided terminal (18) in or-
der to provide electrical and mechanical contact
with said other earth contact (21), the surface of the
earth contact (3) being able to eiectrically and me-
chanically contact at least one other lug extending

from the other earth contact (21) and the at least
ona signal terminal (8) baing able to alectrically and

mechanically contact another signai terminal (19)
of the other shisldad terminal (18), which has sub-
stantially equal cross section dimensions as the
shielded tarminal (2). the at least one earth contact
(3) having a substantially symmatrical polygon
cross section exteriding over its entire shielding
length, characterized in that said at least one earth
contact (3) is made of only one electrically conduct-
ing piece and comprises as many indented small
faces (10) at the same end from which the at least
one lug (7) extends as there are lugs (7), each in-
dented small face (10) being situated on a fateral
face of the earth contact (3) from which no lug (7)
extends and being arranged to cooperate with one
other lug of said other earth contact (21).

2. Connector to Claim 1, characterized in that said at
least one earth contact (29) is provided with two
lugs (31) and two indented small faces (30) on at
least one end, which lugs (7) are situated substan-
tially opposite one another and which smail faces
(30) are situated substantially opposite one anoth-

er.

3. Connactor according to Claim 1, characterized in
that the earth contact (34) is provided with two out-
ward-extanding lugs (35) at both ends and with two
indented small faces (32) at both ends.
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in which the at least cne signal terminal (108) on
one end is provided with at least cne clamping lug
(48) to be folded around a signal conductor of an
electrical cable to which the connector is to be fitted,
in order to establish a firm electrically conductive
contact.

8. Connector according to any of the Claims 1to 3 in
which the signal terminal (8) is connected to a signal
conductor (4), which extends in the longitudinat di-
rection within the shielded terminal (2) and the sig-
nal terminal (8) and the signal conductor (4) being
integrally made from a single piece of blank.

6. Connector according to Claim 4 or 5, characterized
in that the signal terminal (8, 108) comprisaes two
signal conductor lugs (45, 145), which are folded
over with respect to a supporting surface (50, 150)
and which face each cther.

7. Connector according to Claim 8, characterized in
that the signal conductor lugs (45, 145) are bent
somewhat towards one another, in order to provide
them with a mechanical pre-tension.

8. Connector according to any of the preceding

Claims, characterized in that the connector com-
prises several shielded terminals arranged in sev-

oral columns and several rows.

9. Connector according to any of the preceding
Claims, characterizad in that each shislded tarminal
is of a coaxial type.

10. Connector according to any of the Claims 1 to 8,
characterized in that each shieided terminal is of a
twin-ax type.

11. Connector according to any of the preceding
Claims, characterized in that the connector is
mounted to a back panel (12) and in that common
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ho- 22 - grounding of the earth co uﬂ,
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Vi ng openlﬁngs (214) through which said shiel ded termntnals extend
~i-ng-fErgery (216) contacting eargh pads (217) of the back panel
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grounding of the earth contacts of the shieided ter-
minals within the connector is provided by an earth
plate (213) having openings (214) through which
said shielded terminals axtend and spring fingers
(2186) contacting earth pads (217) of the back panel
(12).

12. Method of making an earth contact (3, 21, 29, 34,
204, 211, 212) for a connector according to any of
the preceding Claims, characterized by the foilow-
ing steps:

a. punching an earth contact blank from a flat
plate of conductive material, the earth contact
blank comprising at least one extending lug (7,
31, 35);

b. forming as many indented small faces (10,
30, 32) as there are lugs (7, 31, 35) at those
ends of the earth contact that comprise lugs;
¢. folding the earth contact biank over folding
lines extending in the longitudinal direction of
the earth contact blank in order to obtain an
earth contact having at least partly a substan-
tially symmetrical polygon cress section along
its entire length.

13. Method of making an earth contact (3, 204, 212) ac-
cording to Claim 12, characterized in that the earth
contact blank (3, 204, 212) is provided with V-
shaped notches (53, 53') which are arranged in
such a way that after folding step ¢. to produce the
earth contact, the earth contact is folded cnce more
to provide a substantially electrically enciosed earth
contact which has a predetermined angle.
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