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Background of the Invention

The invention relates to an electrical connector assembly
comprising a plug connector and a socket connector mating there-
with, which plug connector and socket connector can be pushed into
one another, which plug connector is provided with at least two
rows of terminal connections which are accommodated in a first
plastic housing and at least one row of which consists of male
terminal pins, and which socket comnector is provided with at least
two rows of terminal comnections which are accommodated in a second
plastic housing and at least one row of which consists of female
terminal connections, one male terminal pin always being in elec-
trically conducting contact with a female terminal connection when
plug connecter and socket connector are pushed into one another,
the plug connector being provided with at least one electrically
conducting first type of shielding member arranged between the rows
of terminal connections in the plug connector and being rigidly
accommodated in the first housing, the socket comnector being pro-
vided with at least one conducting second type of shielding member
arranged befween the rows of terminal connections in the socket
connector, being rigidly accommodated in the second housing and
comprising at least one first type of sprung contact element, which
first shielding member and second shielding member make electrical-
ly conducting contact with one another when the plug connector and
the socket connector have been pushed into one another.

Such a connector assembly is disclosed by the Internatfgnal
Patent Application WO B8.04484. This descrlbes two connectors, a
plug connector and a socket connector whlch can be pushed onto one
another. The plug connector comprises two rows of male terminal

pins which are able to mate with two fows'of female terminal con-
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connections, one nmale term nal pin always being in elec- trically
conducting contact with a female term nal con- nection when plug connector
and.socket connector are pushed into one another, the plug connector being
pro- vided with at |east one electrically cgnducting first shielding nmenber
arranged between said rows of term - nal connections in the plug connector
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female structure with sprung lips which grip round the plate-type
shielding member of the plug connector if the plug connector is
connected to the socket connector. If a plug connector and a socket
connector are connected, shielding against electromagnetic inter-
10 ference is therefore produced between the two rows of male and
female terminals. The shielding members may optionally be used for
power supply or may be set to a predetermined voltage, for example
ground. A variety of such, electrically separated combinations of a
shielding plate and a female shielding member may be provided
15 alongside one another, which combinations can each supply their own

voltage or current.

A disadvantage of the known device is that the shielding

plate in the plug connector is not sprung and is relatively thick.

20 As a result, the combination of a shielding consisting of a shield-
ing plate which is accommodated in a gripping manner in a female
shielding member of a socket connector takes up a relatively large

amount of space. This obstructs further miniaturisation.

25 Summary of the Invention

The object of the invention is to comstruct the entire
shielding, consisting of the combination of a shielding member in
both the plug connector and the socket connector in such a way that

30 it can be miniaturised further.

For this purpose, a connector assembly according to the in-
vention has the characteristic that the first type of shielding
member in the plug connector contains at least one second type,

35 also sprung, of contact element which is situated at least virtual-

ly in one plane and that each first type of sprung contact member
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pushed jnto one another. [err] - 2 - Such a connector assenbly is

di secl osed by the In- ternational Patent Application WO 88.04484. This de-
scri-bes two connectors, a plug connector and a socket connector which can
be pushed onto one another. The plug connector conprises two rows of nale
termnal pins which are able to mate with t rows of fermale ter- mna

connecti ons of {eeRCKEL, GONBGEEor B! VERN LR o} V0085 LLIBLG LT Bhoa!

pins in the housing of e plug connector there I's accommo
one plate- type B3RP® di ng nmenber. Accommodat ed between the

- As a result of these measures, the shielding combination no

5 longer needs two different types of shielding member, namely one
having a stiff male part and one female part provided with lips
situated opposite one another and the shielding members both in the
plug connector and in the socket connector can be made of very
thin, simply constructed, conducting plate material and the space

10 required for the entire shielding is substantially less than in the

known device.

In a first embodiment, ¢the connector assembly according to

the invention has the characteristic that the first type of shield-

15 ing member is provided with a first elongated support for the
sprung contact elements, wherein each of the contact elements is
connected to the support via a narrow neck providing the spring

action.

20 In anocther embodiment, the connector assembly according to
the invention has the characteristic that the second +type of
shielding member is provided with a second elongated support for
the sprung contact elements, wherein each of the contact elements
is connected to the support via a narrow neck providing the spring

25 action.

In yet another embodiment, the connector assembly according
to the invention has the characteristic that the first type of
shielding member comprises several contact elements which are

30 arranged alongside one another and consist of alternately closed
contact elements and open contact elements, the latter being pro-

vided with at least two lips.

In yet another embodiment, the connector assembly according
35 to the invention has the characteristic that the second type of

shielding member comprises several contact elements which are
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two rows of fermale term nal connections in the housing of the socket
connectos is also a shielding nenber which has a fermale structure with
sprung lips which grip round the plate-type shielding nenber of the plug
con- nector if the plug connector is connected to the socket connector. |f
a plug connector and a socket connector are connected, shiel ding_agai nst
el ect romagnet i ¢ §ApRgad {alqngeide one AncEher o apd S@REERE BEt I3ERTRATELY \RIo8ed d

rows of nale ancGches® @1émintk ads opdde et eTegeAEET the€NatEEY ®REAPPabLY

be used for power, sypplLy or .may be set to a predeterm ned voltage, for
exanpl e ground. vﬁdﬁgr’gégftoileg%tc%@;"@étri cal |y separated combinations of a

shielding plate and a fenmal e shiel ding nenber nay be provided al ongsi de one

anot her, whi gh conbi %t‘{;\g@ nS%reé:&Qﬁi.thE{%eEﬁbeicEm?J&oi‘QJsts@QﬁlPraS&%@Q&- A

di sadvant age of the kno evice I's
to the invention has the characteristic that, when plug connector

and socket connector are pushed into one another, closed contact
elements are always situated opposite open contact elements.

10 In yet another embodiment, the connector assembly according
to the invention has the characteristic that the first shielding
member comprises several closed contact elements situated alongside

one another.

.15 In yet another embodiment, the connector assembly according
to the invention has the characteristic that the second shielding
member comprises several closed contact elements situated alongside

one another.

20 In yet another embodiment, the connector assembly according
to the invention has the characteristic that the first shielding
member comprises several closed contact elements situated alongside
one another and the second shielding member comprises several open
contact elements situated alongside one another, and when plug

25 connector and socket connector are pushed into one another, the
closed contact elements are situvated opposite an open contact

element.

In yet another embodiment, the connector assembly according

30 to the invention has the characteristic that the second shielding
member comprises several closed contact elements situated alongside

one another and the first shielding member comprises several open
contact elements situated alongside one another, and, when plug
connector and socket connector are pushed into one another, the

35 closed contact elements are situated opposite an open contact

element.
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shielding plate in the plug connector is not resilient -and is relatively
thiek. As a result, the conbination of a shielding consisting of a
shielding plate which is accom nodated in a gripping manner in a female
shi el di ng nenber of asocket connector takes up a relatively |arge anount of
space. This obstructs further mniaturisation. The object of the invention
Is to construct the entire shielding, consisting of the conbination of a

shi el ding nember in bt el NGoPhdi0 GAMRGLA, P06 dASeBEHRluchOly LML

such a way that it can be mnraturrse S 1S e repl acenen
sheet Dat e: 1 ¥ ¢ty igeention_lms the characteristic that the second shielding

member comprises several closed contact elements situated alongside

5 one another and the first shielding member comprises several closed
contact elements situated alongside one another, and when plug
connector and socket connector are pushed into one another, the
closed contact elements of the second shielding member close off
the opening between two adjacent, oppositely situated closed con-

10 tact elements of the first shielding member and the closed contact
elements of the second shielding member close off the opening
between two adjacent, oppositely situated closed contact elements
of the first shielding member.

15 In yet another embodiment, the connector assembly according
to the invention has the characteristic that the ends of adjacent
contact elements of both the first and the second type of shielding
member are to some extent bent, turn and turn about, to an oppo-
sitely facing side. This embodiment has the advantage that the

20 internal stresses in the two shielding members which occur when a
plug connector is connected to a socket connector are compensated

for.

In yet another embodiment, the connector assembly according

25 to the invention has the characteristic that the first shielding

member is made of conducting plate material approximately 0.15 mm
thick.

In yet another embodiment, the connector assembly according

30 to the invention has the characteristic that the second shielding

element ig made of conducting plate material approximately 0.15 mm
thick.

Brief Description of the Drawings

35

The invention will be explained below by reference to a draw-
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For this purpose, a connector assenbly according to the invention is
characterized in that each said contact elenent of each said first
shi el ding nenber within the plug connector is a resilient, flat contact

el ement and in that each said contact elenegt of the second shielding
menber within the socket connector is a resilient, flat contact elenent, in

such a way that jpgeghilcheisQekely CoRneREera@n gliﬁﬁr@’cé‘ Qm@ ORRRCHSY BECinter-
connected to each other each contact elenment of the first shielding nmenber

is slid al ong atPTPERRERohdiBHing: ferdte nthithgrdgayéng®cond shi el di ng nember .
As a result of these neasures, the shleldlng com bination no | onger needs
two different types qf, Shle|dl one having a stlf mal e
part and one fenal e paPEgH 48t 3%8“ {’?‘!’ &g§?¥ﬁmt85ﬁ®l Pe“lﬁ‘fé BT her
and the shi ebdi mgoranisbed ﬂumbrnnenanéuheplLg;thaut shielding plate;

Figures 2a, b and ¢ show a plug connector and a socket conne-

ctor pushed into one another, with shielding plate;
10 Figure 3 shows an enlarged view of Figure 2b;
Figure 4 shows an enlarged view of Figure 2c;

Figure 5 shows a view of a plug connector having male ter-

15 minal pins and shielding plates;

Figure 6 shows a cross section of the connector according to

Figure 5;

20 Figure 7 shows a side view of the connector according to

Figure 5;

Figure 8 shows a cutaway longitudinal view of <the connector
according to Figure 5;
25
Figure 9 shows a plan view of a socket connector having

female terminal connections and shielding plates;

Figure 10 shows a cross section of the comnector according to

30 Figure 9;

Figure 11 shows a side view of the connector according to

Figure 9;

35 Figure 12 shows a cutaway longitudinal view of the connector

according to Figure 9;
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nector .and in the socket connector can be nade of very thin, sinply
construct ed, conducting plate material and the space required for the
entire shielding is substan- tially less than in the known device. In a
first enbodi ment, the connector assenbly ac- cording to the invention is
characterized in that the first shi-el ding nénber is provided with an

el ongated support to support each resilient contact el enent wherein each
contact elenment is connected to the support via a narrow neck providing the

resili ent act ! on. | nz@&@&ésenssr&oéi{ﬁ%ﬂhsﬁehgh&panga@auaﬁ?em )éuaECQrsdiélg
to the invention |$ J acterized in .that the second shielding nenber is

provi ded with aftsg eeé”?ﬁ F‘P‘"‘F’d"lgﬁ'pport each resilient contact
el enent where- in each contact elenment is connected to the support via a

narrow neck grovi di an‘igukkee HQS'AHOSQtfi%%U SNlernative shielding plates according

to the invention;

Figure 15 shows second alternative shielding plates according
to the invention;
10
Figure 16 shows third alternative shielding plates according

to the invention;

Figure 17 shows fourth alternative shielding plates according

15 to the invention.

betailed Description of the Embodiments

In the Figures, the same reference numerals always refer to
20 the same components. Figures 1a, b and ¢ show a connector 1 pro-
vided with female terminal connections 10; this connector is
referred to below as "socket connector”. The female terminal con-
nections 10 clamp round male terminal pins 4 of the connector 2
which mates therewith and which will be referred to below as "plug
25 connector”. In this connection, it is pointed out that, in the
figures attached hereto, the plug comnector 1 is always provided
with two parallel rows of male terminal pins 4, but that it is
always possible to replace one row thereof by a row of female ter-
minal connections 10. The same applies, but in that case converse-
30 ly, to the rows of female terminal connectioné in the socket con-
nector 1. It is possible, furthermore, to accommodate more than two
rows of terminal connections in both the plug connector and the
socket connector, with a shielding member between all the rows or
between some of the rous.
35
Every female terminal connection 10 leads, via feed-through 3
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This is the replacenent sheet Date: 1 8 OCT 1997 -4- In yet another
enbodi ment, the connector assem bly according to the invention is
characterized in that the first shielding nmenber conprises several contact
el e- nents which are arranged al ongsi de oneBanot her and consi st of
alternately closed contact el enents and open_contact el enents, the |atter

bei ng provi ded WPT H 1At *9 BasPrinked |GiFCUiY Fo3Ed TafoR IRdPCERIGRY; RoRpectigr to
connect or assenotidry caegdtdeluents t Aot Bhowh) .OBvery €BBdIRCt érmandl idbnh8a! t he

second shi el di ng, HeNREL, LR #3853 B ¥ 0fOM12%Le Shiewed in the longitudi-

nal direction (Figure 1b}, a particular terminal connection 10 has

5 a2 feed-through 3, then the adjacent terminal connection 10 has a

feed-through 11 which, viewed in cross section, is closer to the

centre of the connector (Pigure 1c) than the feed-through 3. The

female terminal connecticns 10 are rigidly accommodated in a plas-

tic housing 6. The end consists of two sprung lips which are able

10 to clamp rigidly around a male terminal pin 4 of a plug connector 2

in order, in this way; to make a rigid electrically conducting

contact. In the width of the socket connector 2 there is room for

two parallel rows of female terminal connections 10 (Figure ic}.

15 Every male terminal pin 4 is led further via a feed-through
9, 12 to a printed circuit board 8 for electrical connection to
cther circuit elements (not shown). The male terminal pins 4 are
rigidly accommodated in a plastic housing 5. The plastic housing 5
of the plug connector 2 comprises two walls 13 which grip round the

20 housing 6 of the socket connector 1. Just like the feed-throughs 3
and 11 of the socket connector, the feed-throughs 9 and 12 are
alternately fitted closer to, and further away f£rom, the centre
line in the cross section of the plug connector 1. In the width of
the plug connector 1, there is always sufficient room for ¢two

25 adjacently situated rows of male terminal pins 4 (Figure 2c}.

If the connectors 1 and 2 are rigidly pushed onto one an-
other, the spacing x1 between the printed circuit board 7 and the
printed circuit board 8 is preferably 9.6 mm. The thickness x2 of

30 the printed circuit board 7 or 8 is, for example, 1.6 mm.

Figures 2a, b and ¢ show socket connector 1 and plug con-
nector 2 which grip into one another and which are both provided,
according to the invention, with a shielding plate 14 and 15, res-

35 pectively. If the socket connector 1 and the plug connector 2 are

rigidly pushed against one another, the shielding plates 14 and 15,

haﬁlhsBemuRﬂimwd
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enments_ which are arranged al ongsi de one anot her and consist of alternately
cl osed ceontact elenents and open contact elenents, the latter being
provided with at least two |lips. In yet another enbodi nent, the connector
assem bly according to the invention is characterized in that, when the
pl ug connector and the socket connector are connected to one anot her,

cl osed contact eéspeetively,e mikeagkeciricilledcodposirigecapact cant dot thelsewant s.

In yet anot her ?Q’BP%”EL% %g:%?{ﬁ‘%ﬁié%;dlﬁétae&% H::@E&%&Q'S&wte&t&% Tow

i nvention is characterlze nenber Co
several closed cémc@oecialoaa'efftog exanpde ctheabppeyoosic r@neuaﬁ‘wm 2cl ranylethe

anot her embodi "BBher Lhe Gendstle Eadias ol biawe%@sgf dirBg 40 PlirN¥ONL I PEL 1 S
characterized in that the secon rlses several closed
5 shielding plate 14 leads vza a feed-through 6 through the printed
circuit board 7, while the shielding plate 15 is lead wvia a feed-
through 17 through printed circuit board 8. Vvia the feed-through 16
or 17 the shielding plate 14 or 15, respectively, can be set to a
predetermined voltage, for example ground potential. The shielding

10 plate can also be set, for example, to the supply voltage.

The spacing x3 between the printed circuit boards 7 and 8 is

equal to the spacing xt in Figure 1a and is therefore, preferably,

9.6 mm. The thickness x4 of the printed circuit boards 7 and 8 is

15 egual to %2 in Figure 1a and is therefore also, for example, 1.6

mm.

Figure 3 shows Figure 2b enlarged. Here the construction of a
preferred embodiment of the shielding plate 14, 15 can be seen. The
20 shielding plate 15 comprises an elongated support 22. On one side
of the support 22 there extend alternately different contact
elements 18 and 19 which are connected by a thin neck 26, 27 to the
support 22. The necks 26, 27 are so thin that the contact elements
1B and 19 are able to spring with respect to the support 22 in a
25 direction perpendicular to the plane of the drawings of Figure 3.
The contact element 18 is completely closed, whereas the contact
element 19 is provided with two lips 20, 21 which form an opening
in between. Provided on the ends of the lips 20, 21 are dimples 23,
24. These dimples 23, 24 are provided in order to ensure a high
30 mechanical contact stress in the event of contact with a closed
contact element 18, situated opposite the open contact element 19,
of a plug counter connector 1 mating with the plug connector 2.
This will be explained in still greater detail by reference to
Figure 4. At the other side of the support 22 are the feed-throughs

35 17 which lead to the printed circuit boarg 8.
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contact el enments situated al ongsi de one another. In yet another enbodinent,
t he.connector assem bly according to the invention is characterized in
that the first shielding nmenber conprises several closed contact el enents
si tuat ed al ongsi de one another and the sec- ond shielding nenber conprises
several open contact elenents situated al on§&i de one another, and when the
pl ug connector and the socket connector are connected to one another, each
cl osed contact el emefhejepnspey plementispotlt 49 Areopas Ebatiedet canstruetied TiR S

is the repl acengptn $hegf thatothel SarPepriidd perpenbiiicyi@ri ARt B ARROULTERY |
the connector a%i&ﬁ?ng of Figure 3. In order to prevent the contact elements 18
'
19 from tilting sideways in the plane of the drawing around the
5 necks 26, 27, small projections 44, against which the contact
elements rest, are accommodated between adjacent contact elements
18, 19 in the wall of the housing. In the socket connector 1, in
place of the small projections 44 between some adjacent and contact
elements 18, 19, elongated projections 43, which fulfil the same
10 function as the small projections 44 mentioned above can be accom-
modated in the wall of the housing. Both the small projections 44
and the projections 43 also have 2 second function; they also rest
against the support 22 of the shielding plate 14 and thereby pre-
vent the shielding plate from being able to move within the housing
*5 when the feed-throughs 16 of the shielding plate are pushed into
openings, intended therefore, in the printed circuit board 7. The
projections 43 project outwards to such an extent inside the socket
connector 1 that they rest precisely against a small projection 44
between two adjacent contact elements 18, 19 of a plug connector 2
20 when the socket connector 1 is connected to the plug connector 2.
With the same object, the plug connector 2 may also contain some
elongated projection 43 of this type. These latter are not shown in
the Figure but are not, of course, situated opposite the projec-
tions 43 in the housing of the socket connector 1.
25
211 the open contact elementé 19 may be provided with a notch
45 in the portion connecting the two 1lips 20, 21 to one another.
Notch 45 mates with a rib 46 in the wall of the housing of the
respective connector in order to simplify location of the shielding

30 plate in the connector.

The shielding plate 14 accommodated in the socket connector 1
is identical to the shielding plate 15 of the plug connector 2. The
shielding plates 14 and 15 are placed in the longitudinal direction

35 in the socket connector 1 or plug connector 2, respectively, in

such a way that a closed contact element 18 always appears opposite
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bly acecording to the invention is characterized in that the second
shi el di ng nenber- conpri ses several closed contact el enments situated

al ongsi de one another and the first shielding menber conprises several open
con- tact elenents situated al ongside one appther, and when the plug
connector and the socket connector are con- nected to one another, each

closed contact ghesmit coritatt!eitingsh ORPONArgadty 0P HRiCOANABbsHIRENs Wil Yet
anot her enbodi nent, the connectg; assem bly according tqg_the .inyention is

characterized i RetFRI3LIRS DELh Y FREEFERGR tRTHIRTeS dApte I8+ Y- ¢l osed

contact elements situated al ongsi de one another and the first shielding
anot her . and when' € nE=BTUd*BorhEnE or AR ¥R S SERGt PEAhEE: Tomre SEBANEE L ed

t o one anot h®&er, eiément| H8 eahdcthe spén covhacit slement 19 are constructed so as to

spring with respect to the support 22. As a result, it is possible

to make an electromagnetic screen between two rows of electrical

connections, which screen has a maximum thickness of approximately

twice the thickness of the plate material used for the screen 14,

10 15 when socket connector and plug connector are pushed into one

another. The last-mentioned thickness of the plate material used is

preferably 0.15 mm. All this will become clearer by reference to

Figure 4 which is an enlarged version of Figure 2¢c. It can clearly

be seen that, when socket connector and plug connector are pushed

15 into one another, the shielding plate 14 of the socket comnector 1

is in contact with the shielding plate 15 of the plug connector 2.

The situation shown is that in which an open contact element 19 of

the shielding plate 14 is in contact with a closed contact element

18 of the shielding plate 15. The small dimple 23 (24} ensures,

20 under these circumstances, the desired mechanical contact stress

between the two shielding plates 14 and 15. In order to facilitate

pushing over one another, both the end of the closed contact

element 1B and the end of the open contact element 19 are to some

extent bent. Both the open contact element 19 and the closed con-

25 tact 18 are bent aside to some extent as a consequence of the

spring action. In the situation of Figure 4, the open contact

element 19 can give way somewhat further because the end thereof is

situated in a funnel-shaped opening 25 provided in the plastic

housing 6. Next to the open contact element 19 is a closed contact

30 element 18 {(not shown) in the socket conmnector 1, which closed

contact element 18 can bend aside somewhat <£further in its own

funnel-shaped opening 25 than the open contact element 19, mating

therewith, of the plug connector 2. The total thickness which the

plate-type shielding reguires at the position of the contact

35 between an open and a closed contact element is twice the thickness

of the plate material used for the contact elements {preferably,
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of the-second shielding nenber close off the opening between two adjacent,
opppsitely situated closed con- tact elenments of the first shielding nenber
and'the cl osed contact elenments of the first shielding nmenber close off the
openi ng between two adj acent, oppositely siftZiated cl osed contact el enents
of the second shield- ing nenber. In yet another enbodi nent, the connector
assem bly accofdihdgmt shidkd pPhnsetvicenthe sphoe abich| Asdneedeghfnr shbenindnd of

adj acent cont acloreb£EBE StHef shRidde18idsShaang t he second shiel di ng nmenber
are to sonme extent bent, turn and turn about, to an oppositely facing side

as seen in the connected state of the socket connector and the plug
connector. This enbodigerds Bastd Beirmdusiveagho hah irndRvidisarsfle SPIGSE6s- i N
;he two shieding pEmger s MG 95CHhe IR Lnfidl Udn GAMISH O%s il CRINgE ed to
shows a plan view of a plug connector 2. The connector 2 contains
two rows of 21 male terminal pins 4. This number is only an
example. Between the two rows there is a shielding plate of alter-
nately closed and open contact elements 18, 19. All the contact
10 elements 18, 19 are able to make electrical contact with one
another via a support 22 (Figure 3). It is also possible, however,
that the support 22 is cut through between two aéjacent contact
elements and the shielding consists of electrically separated sec-
tions each having their own voltage. Figure 5 shows four pairs of
18 open and closed contact elements 18, 19. Another number is, how-
ever, possible within the scope of the invention. At one side of
the plastic housing 5, the wall 13 has an opening 28 for mating
with a projection 29 of the socket connector 1, while the other lip
13 has at its ends openings 30, 31 for mating with projections 32,

20 33 of the socket connector 1 (see Figure 9).

Figure 6 shows a separate plug connector 2 in cross section,
the reference numerals being the same as in Figure 4. Figure 6 also
reveals another characteristic of the present invention. The sup-

25 port 22 of the shielding plate is situated in an opening 35 of the
housing 5. Because the support is provided with protuberances 36,
37 and 38, the shielding cannot, however, easily be moved to and
fro through the opening 35 of the housing 5. On the other hand, by
making use of the protuberances 36, 37, 38, the openings 35 can be
30 wider than the thickness of the plate material used for the shield-
ing. Rs a result, prior to mounting the shielding in the opening
35, the end of the contact element 18, 19 can be bent, after which
the entire shielding 14, 15 is pushed through the opening 35. In
practice, that is done from the bottom of the connector that is to
35 say in the plane of the drawing seen from right to left. After the

description of Figure 4, Figure 6 requires no further explanation.
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socket -connector are conpensated for. This is the replacenent sheet Date:
1 8.0CT 1997 In yet another enbodi nent, the connector assem bly
according to the invention is characterized in that the first shielding
menber is made of conducting plate na- terlg approximately 0.15 mmthi ck.
In yet anot her enbodi nent, the connector em bly according to the

I nvention is characterized in that the second shielding elenent is made of
conducting plate material approximately 0. 15 mmthick. Furthernore, the

i nvention rel ates t oFigupkul) sbewMh &c- sider vievw of cthenpled conrerdnd| R dofvwhich

above, providedsome preferred dimensions are included. The height x5 of the con-
nector is preferably 7.4 mm, the height x6 to which the terminal

5 pins project 2.5 mm, the height x7 of the base of the housing 5 3.4

mm, the spacing x8 between the feed-through 17 of the shielding and

the closest feed-through 12 of a terminal pin 4 in lateral projec-

tion 0.75 mm, the spacing x9 between two adjacent feed-throughs 9

and 12 of terminal pins 4 in lateral projection 1.0 mm, the thick-

10 ness x10 of a terminal pin 0.4 mm, and the width x11 of the housing

4.5 mm. Of course, other dimensions are possible within the scope

of the invention.

Figure 8 shows a cutaway longitudinal view of a separate plug
15 connector 2 according to the invention. After Figure 4, this figure

does not require a separate explanation.

Figure 9 shows a plan view of a socket connector according to

the invention. Two rows, each of 21 female terminal connections 10,

20 are shown, which rows are separated by a shielding plate provided
with four pairs of alternating contact elements 18, 19. The numbers
shown here have been arbitrarily chosen and can also be different
within the scopé of the invention. The projections 29, 32 and 33

are provided to mate with the openings 28, 30 and 31 of the plug

25 connector {Figure 5). Of course, the dimensions of the socket con-
nector are furthermore such that each female terminal connection 10

is able to mate with a male terminal pin 4 of a plug commector. The
closed and open contact elements 18, 19 are so positioned that,

when a plug connector and a socket connector are brought into con-

30 tact, an open contact element 19 always ends up opposite a closed
contact element 18, after which they come into contact with one
another in a sliding manner and both are also bent to some extent

in a sprung manner, as explained above.

35 Figure 9 shows some dimensions which, of course, also apply

to the corresponding dimensions of the plug connector of Figure 5.

T




with at | east two rows of term nal connections which are accommpdated in a
first plastic housing, at |east one row of which consisting of male
terimnal pins, and at |east one electrically conducting first shielding
menber ar- ranged between said rows of term nal connections in the plug
connector and being rigidly accommpdated i ntéhe first housing,
characterized in that each said contact el- enent of each said first

shi el di ng nenberThfi ¢idth xYeof| the serkedceennertor, 11 eif B 2Mm, theytsPeeingasi3

element. Al so, taQuidivend i %Hiéﬁizﬁ&eﬁake &ndS O YenCARNBE 1B %ﬁeceémﬁiﬁapr
assenbl y defined abovla&grow ed with at |least two rows of term na|

connecti ons whi GRPEEE % Wd&f‘ecfhiens%a%ﬁﬁoﬁd“pq’%ﬁ?’b theu Gengrediel 8hst

one row of whi chtheotvd Stewsgobffemalelteriniidl Nnédnneotivast 102SO mid the [tosst

one conducti pg di r ranged - ep saigd r f rg pal
connect i ons Ig %ﬁggéhogagto@gg so%fcet cggnecti:%r ;%9 mm, -] Qgggt% xtlg OIP Qg‘e
projections 32 and 33 1.0 mm, the spacing x17 between the centre of
the projection 29 at the edge 10.75 mm, and the spacing x18 between

two adjacent female terminal connections 1.0 mm.

10 Figure 10 shows a socket connector according to the invention
in cross section. The funnel-shaped opening 25 can be clearly seen
and is intended for the bending-aside of the contact element 19 (or
18) if the socket connector 1 is pushed into a plug connector 2 and
the contact element 19 (or 18) comes into sliding contact with an

15 oppositely situated contact element 18 (or 19) of the shielding
plate 15 of the plug connector 2. The shielding plate 14 is led
through an opening 39 of the housing 6 in the same way as the
shielding plate 15 in Figure 6 after the end of the contact element
19 (or 18) has been bent. The opening 39 is wider than the thick-

20 ness of the plate material used for the shielding plate. Protuber-
ances 40, 41 and 42 have the same function as the protuberances 36,
37 and 38 in Figure 6., The completely finished shielding plate 14
is pushed from left to right through the opening 39 of the housing
6 in the plane of the drawing in Figure 10. In other respects,

25 Figure 10 regquires no further explanation after Figure 4.

Figure 11 shows a side view of a socket connector 1. The
width x12 of the socket connector (cf. Figure 8} is 3.5 mm, while
the width, inclusive of the projections 29 and 32/33 (x20) is

30 4.3 mm. The spacings x21 and x22 correspond to the spacings x% and
x8, respectively, of Figure 7. The height x23 of the projection 28,
32 and 33 is 2.25 mm. Of course, these dimensions are again also
examples of an embodiment of the invention and they are not in-
tended to limit it.

35

Figure 12 shows a separate, cutaway socket connector 1 in the
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connector and being rigidly accormpdated in a second housing and conprising
at lLeast.one resilient contact el- enent, characterized in that each said
contact el ement of each said second shielding menber within the socket
connector is a resilient, flat contact eleng This is the repl acenent
sheet Date: 1 8 OCT 1997 -7- Brief crlptlon of the Drawi ngs The

nvention vill begxplalned helow byel erance d 8. 0naw g WaLEN LS 38! el Y

intended to illu e an not Be interprete I Ng~ Sense.
the draw i ngs_those wh;ch have also been used in Figure 4, so that Figure 12

requires no separate explanation.

5 Figures 13a to d inclusive show separate strip-type shield-
ings 14, 15 according to the invention. In a preferred embodiment
of the invention, the shielding plates 14_and 15 are identical and
can be made with one die. As stated above, each shielding plate
consists of a support 22 which has on its one side feed-throughs 17

10 for feeding through a printed circuit board. Provided at its other
side are alternately closed contact elements 18 and open contact
elements 19 which are bent to some extent at their end (Figure 13b
and d). The ends of the open contact elements consist of two lips
20, 21 which are each provided with a small dimple 23, 24. In the

15 housing, which is not shown in Figure 13, a rib can be provided
which mates with a small notch 34 in the opening of the open con-
tact element 19 so that the open contact element 19 is satisfactor-

ily held in the correct position.

20 Figure 13c shows some dimensions for explaining the shielding
plate according to the invention. The centre-to-centre spacing x24
between two adjacent contact elements 18 and 19 is 2.5 mm. The
spacing x25 between two adjacent feed-throughs 17 may also be 2.5
mm, but may be chosen independently of the spacing x24. The spacing

25 x24 can also be freely chosen with respect to the spacing between
adjacent terminal pins 4 or adjacent terminal connections 10. The
centre-to-centre spacing x26 between the necks 26, 27 of two adja-
cent contact elements 18, 19 is, for example, also 2.5 mm but this
does not necessarily have to be egual to the centre-to-centre spac-

30 ing x24 between two adjacent contact elements 18 and 19.

Figures 13b and 4 once again show clearly the protuberances
40, 41 and 42 in the support 22 of a shielding plate which mate
with an opening 39 (or 35) of the connector in which the shielding

35 plate is positioned.
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Figures la, b and ¢ show a plug connector and a socket connector pushed

I nto one, anot her, without shielding plate; Figures 2a, b and ¢ show a pl ug
connector and a socket connector pushed into one another, w th shielding
plate; Figure 3 shows an enlarged view of Flsqure 2b; Figure 4 shows an

enl arged view of Figure 2c; Figure 5 shows view of a pI ug connect or

having male, termnal sgetat sl 4 g abflgng' HIEPE $PoHB s s
vi ew of the conpdatexr 14ccidr das ishgwn o’.nFi?@uresS 13ki gngd &. S8Tiehoskiedding plate
l'ongi tudi nal vi %W, 0{5 ToPeboC:%nnﬁcgkx% ﬁ%ch';cf“o@g!‘itg%rgi &y ecr?niprises only closed
contact elements. The contact elements 18 of Figure 14b are ident-

5§ ical to those of Figure 13, while the contact elements 18' of Fig-

ure 14a are provided with small dimples 23', 24' which have the

same function as the small dimples 23, 24 which are provided on the

lips 20, 21 of an open contact element 19. The shielding plates 14,

15 of Figures 14a and b can be made with the same die. After that,

10 the contact elements 18' of half the still identical shielding

plates 14, 15 made in this way have to be provided with small

dimple 23', 24'. Characteristic of the embodiment of Figures 14a

and b is, furthermore, that one shielding plate 14, 15 having con-

tact elements 18, for example provided in a plug connector 2, is

15 positioned opposite a shielding plate 14, 15, mating therewith,

provided with contact elements 18', provided in a socket connector

1 in such a way that the contact elements 18 and 18' end up pre-

cisely opposite one another. Of course, it is alsc possible that

all the plug connectors 2 are provided with shielding plates 14, 15

20 having contact elements 18' and all the socket connectors 1 with

shielding plates 14, 15 having contact elements 18.

It is also possible to make one type of shielding plates 14,
15 which has only open contact elements 19 and one type of shield-
25 ing plates 14, 15 which has only closed contact elements 18, as is
explained in Figures 152 and b. The small dimples 23, 24 are then
provided in the lips 20, 21 of the open contact elements, although
it is possible to provide them instead thereof on the closed con-
tact elements 18. In the embodiment of Figures 152 and b, the
30 shielding plates 14, 15 are again positioned in a plug connector
and a socket connector in such a way that an open contact element
19 always appears precisely opposite a closed contact element 18
one connects a plug connector to a socket connector.

35 In all the embodiments shown hitherto, there is always a
narrow slit between adjacent contact elements 18/19, 18/18, 18'/18'

This Sheet Has Been Rerlace

AT




Figure*9 shows a plan view of a socket connector This is the repl acenent
sheet Date: 1 8 OCT 1997 -8- having female term nal connections
and shielding plates; Figure 10 shows a cross section of the connector
according to Figure 9; Figure 11 shows a sige view of the connector ac-
cording to Figure 9; Figure 12 shows a cutaway | ongitudi nal view of the

connector accorghdidoff Rhoek ¢19t fofbiRRsltdaxist Al HGIUS WRnABOWrAand a
shi el ding pl atesocket connector are pushed onto one another. Electromagnetic
interference can still leak through the slit. This shortcoming can
be remedied with the embodiment of Figures 16a and b. The embodi-
5 wment of Figures 16a and b makes use of the game two shielding
plates 14, 15 as are shown in Figures 14a and b. The difference is,
however, that the shielding plate 14, 15 having closed contact
elements 18' is situated in its connector (plug connector or socket
connector) offset in such a way with respect to the shielding plate
10 14, 15 having closed contact elements 18 in the connector mating
therewith (socket connector or plug connector) that if the two
connectors are connected to one another, the contact elements 18
and 18', respectively, completely close off the slit between
oppositely situated contact elements 18' and 18, respectively.
15 '

The ends of the contact elements 18, 18' and 19 of all the
shielding plates 14, 15 hitherto discussed are all bent in the same
direction for each shielding plate. The consequence of this is
that, if a plug connector and a socket connector have been pushed

20 into one another, all the contact elements 18, 18' and/or 19 of a
shielding plate are bent aside to the same side and the entire
shielding plate is therefore under mechanical stress towards one
side. 1f this is a drawback, it can be remedied by bending adjacent
contact elements 18, 18', 19 turn and turn about to the other side

25 and to position the shielding plates in two mating connectors in
such a way that adjacent contact elements 18, 18', 19 of a shield-
ing plate are always bent aside towards a different side when the
connectors are pushed onto one another. In Figure 17, this situ-~
ation is shown for shielding plates provided with alternately open

30 19 and closed contact elements 18. Such a construction is, however,
also possible for the shielding plates of Figures 14 and 15 (not
for those of Figure 16). The construction of Figure 17 eliminates,
at least virtually, a mechanical stress on the entire shielding
plate.

35

To increase the electrical conductivity, all the faces of the

Sheet Has Been RTlaced

T



such as is used in the present invention; Figure 14 shows first alternative
shielding plates ac- cording to the invention; Figure 15 shows second

al t-ernative shielding plates according to the invention; Figure 16 shows
third alternative shielding plates accormrq%to the invention; Figure 17
shows fourth alternative shielding plates according to the invention.

Det ai | ed DeSC“BBA @toile%nggtéz Odfgrent h”atc*&gnfét%w lcntékgn gHPo cﬁLé’éc nce
nuneral s al ways r rto me cofipon ént I 'gur €s S
connector 1 pr owﬁedlavmshc{im&eelt@antmdlﬁ,cdrﬁr'lecw ihanother cohhectoanneas or
is referred to Belmw,as §9€ﬁ<‘§ttﬁ%nn8§$§ﬁayerTh§nfﬁx@aé&oﬁﬁéﬂt§al of $2B8& ONS

10 clanp round nale termnal pins t he” connector 2 wh
13 to 15, a thzn gold layer on one side of the different contact

5 elements is sufficient. In the embodiment of Figure 17 and embodi-~
ments related thereto, such as those described above, such a thin
gold layer has to be provided on two sides of the contact elements
or turn and turn about on a different side in adjacent contact
elements because the contact elements always make contact turn and

10  turn about at their other side with another contact element.

The invention is not 1limited to the exemplary embodiments
described above. Any limitations ensue only from the attached
claims. In the figures, for example, there are two parallel rows of

15 terminal pins 4, or parallel rows of terminal connections 10, but
in principle, a larger number of parallel rows is possible, with
shieldings between each of the rows.
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This is the replacenent sheet 18 OCT 1997 Date: -9- mates therew Thand
which wikl be referred to bel ow as "plug connector”. |ntbkReGRIBESRE &&dlt
is pointed out that, in the figures attached hereto, the

is always provided with two parallel rows ofsrmale term ndmmmma ﬂ

it is always possible to replace one row thereof by a ro

term nal connections 10. The sane appliesgidims in that case conversely, to

the rows of fenmle term nal connections in the socket connector 1. It is

possi bl e, furthernore, to accommodate nore
1. An electrical connector assembly, comprising a plug con-

that

nector and a socket comnector mating therewith, which plug con-

5 nector and socket connector can be pushed into one another, which
plug connector is provided with at least two rows of terminal con-
nections which are accommodated in 8 first plastic housing and at
least one row of which consists of male terminal pins, and which
socket connector is provided with at least two rows of terminal

10 connections which are accommodated in a second plastic housing and
at least one row of which consists of female terminal connections,

one male terminal pin always being in electrically conducting con-

tact with a female terminal comnection when plug connector and
socket connector are pushed into one another, the plug connector

15 being provided with at least one electrically conducting first type
of shielding member arranged between said rows of terminal connec-
tions in the plug connector and being rigidly accommodated in the
first housing, the socket connector being provided with at least

one conducting second type of shielding member arranged between

20 said rows of terminal connections in the socket connector, being
rigidly accommodated in a second housing and comprising at least

one first type of sprung contact element, which first shielding
member and second shielding member make electrically conducting
contact with one another when the plug connector and the socket

25 connector have been pushed into one another, wherein the first type
of shielding member (15) in the plug connector (2) contains at
least one second type, alsc sprung, of contact element (18, 19)
which is at least wvirtually situated in one plane and that each
said first type of sprung contact element (1B, 19) in the socket

30 connector (1) is situated at least virtually in one plane.

2. An electrical connector assembly according to Claim 1,

wherein the first type of shielding member (15) is provided with a
first elongated support (22) for the sprung contact elements (18,

35 19) wherein each of the contact elements (18, 19) is connected to

the support (22) via a narrow neck {26, 27} providing the spring
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than two rows of term nal connections in both the plug connector and the
socket connector, with a shielding nenber between all the rows or between
somme of the rows. Every female term nal connection 10 | B4 eﬂ ﬁmRﬁlm”d
feed-through 3 (or 11) to a printed circuit2tboard 7 for

connection to other circuit elenents (not shown). Every

connection 10 hastigme feed-through 3 or 11: if, viewed in the Iongltudina

?lrgcihtlonh(giguLe 1 E) g particul ar term nal connection 10 has a

eed-t hroug , t ent e adjacent term nal connection ha af ed-t hr ough
11 which, viewed in érd¥s E{ei"t trical F%"G%PSFSM?W&‘E -4 d Erﬁ,fctgor
(Figure 1 c) thap dregeireatet Heou@h t3pe BicshizIaling membemak qmonﬂ@éd @hsh B0

are gl dly accommdal g L, 2 BLaell CNOUEh G Bung Mo CEBRSLS REcd P

each of the contact elements (18, 19) is connected to the support

(22) via a narrow neck (26, 27) providing the spring action.

4. An electrical connector assembly according to Claim 1, 2
10 or 3, wherein the first type of shielding member (15) comprises
several contact elements which are arranged alongside one another
and consist of alternately closed contact elements (18) and of open
contact elements (19), the latter being provided with at least two
lips (20, 21).
15
5. An electrical connector assembly according to Claim 1, 2,
3 or 4, wherein the second type of shielding member (14) comprises
several contact elements (18, 19) which are arranged alongside one
another and consist of alternately closed contact elements (18) and
20 of open contact elements (19), the latter being provided with at
- least two lips (20, 21).

6. An electrical connector assembly according to Claim 4 or
5, wherein a small dimple (23, 24) is provided on the ends of the
25 lips (20, 21).

7. An electrical connector assembly according to one of the
preceding claims, wherein, when plug connector (2) and socket con-
nector (1) are pushed into one another, closed contact elements

30 (18) are always situated opposite open contact elements (18).

8. An electrical connector assembly according to Claim 1, 2
or 3, wherein the first shielding member (15) comprises several
closed contact elements (18) situated alongside one another.

35

9. An electrical connector assembly according to Claim 1, 2,
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of the socket connector 2 there is roomfor two para male
term nal connections 10 (Figure 1c). Every &mle termn pin4is

further via a feed- through 9, 12 to a printed circuit board 8 for

el ectrical conndc@d of: tWheseife theisecand SEPE:I‘@HES‘“%W’?SF HavpAmPrifRs FRVEeral
termnal pins 4dcpsRarégitdby AeReAEE0¢M 90l fuated ASngiide BLYIShBEhE:. The

pl astic housing 5 of the plug connector This 1is the replacenment sheet 1 8
OCT 1997 Date:

rigidly around a male terminal pin 4 of a plug conrihtSheet HasiBg
this way. to make a rigid electrically con- ductlng !I“lw vmdth
a

10. An electrical connector assembly according to Claim 8 or

5 9, wherein the closed contact elements (18) of the first shielding

member {15) are provided with small dimples {23°', 24') at their
end.

11. an electrical connector assembly according to Claim 8 or
10 9, wherein the closed contact elements (18') of the second shield-
ing member (14} are provided with small dimples (23', 24') at their

end.

12. An electrical connector assembly according to Claim 1, 2

15 or 3, wherein the first shielding member (15) comprisés several
closed contact elements (18) situated alongside one another and the
second shielding member (14) comprises several open contact
elements (19) situated alongside one another, and when plug con-
nector (2) and socket connector (1) are pushed into one another,

20 the closed contact elements (18) are situated opposite an open

contact element (19).

13. An electrical connector assembly according to Claim 1, 2
or 3, wherein the second shielding member (14} comprises several
25 closed contact elements (18) situated alongside one another and the
first shielding member (15) comprises several open contact elements
{19) situated alongside on another, and when plug connector (2) and
socket connector {1) are pushed into one another, the closed con-
tact elements (18) are situated opposite an open contact element
30 (193.

14. An electrical connector assembly according to Claim 1, 2
or 3, wherein the second shielding member {(14) comprises several
ciosed contact elements (18') situated alongside one another and

35 the €£first shielding member {15} comprises several closed contact

elements (18) situated alongside one another, and when plug con-
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- 10 - 2 conprises two walls 13 which grip round trmgsﬂggmﬁgn@na ed he
soc_ket connector 1. Just |ike the feed-throughs 3

connector, the feed-throughs 9 and 12 are alternat mmm L‘M‘

further away from the centre line in the ghoss se

ocket
er to,
pl ug con-

and

nector 1. In the width of the plug connector 1, there is always sufficient

room for two adjaggptd

If the connectors 1 and 2 are ri nto one a the s aC|
x| between the Hi8 flespdcreriart t?g %‘Yf é?ﬁi )t ﬂg Fn?"é:&ng ﬁ&%ﬁﬁ’? Mfoal
preferably 9.6 m) dlvzet ho ok kRS SopeRimy bebweenr twd eddjddentj toppositely snrtus |s,

for exanple,

sidd! ab&ekt! eaﬁzeeftofr&h? ta@:"enbﬁh'ﬂedpix&% dofdiagotrer?C) .

ng

connector 2 V\hli‘??gmﬂ"ﬁe ﬁ[%%éﬁgt fﬁsﬁ%&sca @q&vﬁfg%&ggtfﬁggn&ge%i& e

5

10

15

20

25

30

35

(15) and the closed contact elements (18) of the second shielding
member {15) close off the opening between two adjacent, oppositely
situated closed contact elements (18') of the first shielding mem-
ber (14).

15. An electrical connector assembly according to one of the
preceding claims, wherein the ends of the contact elements of the
second type of shielding member are to some extent bent, and where-
in the ends of the contact elements (18, 18', 19) of the first type

of contact member (15) are also bent to some extent.

16. An electrical connector assembly according to Claim 15,
wherein the ends of adjacent contact elements (18/19, 18/18,
18'/18') of both the first and the second type of shielding members
(15, 14) are to some extent bent, turn and turn about, to an

oppositely facing side.

17. An electrical connector assembly according to one of the
preceding claims, wherein projections (43, 44) situated between
adjacent contact elements (18, 18', 19) in the housing (5, 6) are
provided against which the contact elements (18, 18', 19) rest in

the longitudinal direction of the connector (1, 2).

18. An electrical connector assembly according to one of the
preceding claims, wherein the first shielding member (15) is made
of conducting plate material approximately 0.15 mm thick.

19. An electrical connector assembly according to one of the
preceding claims, wherein the second shielding member (14) is made

of conducting plate material approximately 0.15 mm thick.

20. An electrical connector assembly according to one of the

DT



are both provided, according to the invention, wth a simiesudetngs BdeaReplabdrnd
15, .respectively. If the socket con- nector 1 and the pI are
ri gidly pushed agai nst one another, the shielding plates ﬂlﬂ Eﬂ
spectively, nmake electrically conducting cogiact and in t

el ectromagnetic shi el ding agai nst crosstal k between one row of connecti ons

(for exanpl e t hﬁrﬂémﬁﬁwtaxﬁﬁ)wwharﬁhgﬂﬁ@ o%@)t &Bgaéth@lﬂ'ﬁé?ﬁr (1PWiBfprovidea
connections (the |owernpst row.in gure he shi el ding plate 14 I eads

via a feed-throfgH BePeobg» tRe? p‘teFﬁ’c%‘H “E%?*bﬁ?‘?nﬁféér’&}’e?t"%‘?é {40 2

shi el di ng pl at e tdSorieSahstmdryiwhigh freedht {450 Ugdtes7 withoa gibp(46)t pﬂoﬁldt‘eﬁLbrt
board 8. Via th fee h 16 17 the_s |eI ng plate 14 or 15,
respectively, gﬁ % {E’ ?ggareﬁps%étvgrhwfﬁlﬂ%g ? age for exanpl e ground
potential. The shleldlng pl ate can al so be set, for exanple, to the sup-

21. A plug connector provided with a £first shielding member
{15) as defined in one of the preceding claims.

22. A pocket connector provided with a second shielding mem-
10 ber (14) as defined in one of the preceding claims.

23. A shielding member for an electrical connector assembly

as defined in cne of the preceding claims.

15
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ply voltage. The spacing x3 between the printed circuit boards 7 and 8 is
equal to the spacing x1 in Figure la and is therefore, preferably, 9.6 mm
Theé thickness x4 of the printed circuit boards 7 and 8 is equal to x2 in
Figure la and is therefore also, for exanple, 1.6 mm This is the

repl acenent sheet Date:. 18 OCT 1997 24 Figure 3 shows Figure 2b enl arged.
‘Here the con- struction of a preferred enbodi nent of the shielding plate

14, 15 can be seen. The shielding plate om, prises an el ongated support
22. On onF side of the sup- port 22 ther@a’ifgﬁﬂ alternately differentpp
contact el e-

CONNECTOR HAVING PLATE-TYPE INTERNAL SHIELDING

The invention relates to an electrical connector assembly.
comprising a plug connector and a socket connector mating there-
with, which plug connector is provided with at least two rows of
terminal connections and which socket connector is provided with at

10 least two rows of terminal connections, the plug connector being
provided with at least one electrically conducting first type of
shielding member arranged between the rows of terminal connections,
the socket connector being provided with at least one conducting
second type of shielding member arranged between the ro&s of ter-

15 minal connections and comprising at least one first type of sprung
contact element, which first shielding member and second shielding
member make electrically conducting contact with one another when
the plug comnector and the socket connector have been pushed into
one another, wherein the first type of shielding member in the plug

20 connector contains at least one second type, also sprung, c¢f con-

tact element which is situated at least virtually in one plane and
each first type of sprung contact element in the socket connector

is situated at least virtually in one plane.
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ments 18 and 19 which are connected by a thin neck 26, 27 to the support
22..The ;necks 26, 27 are so thin that the contact el enments thiSSiRBWad BeeRt REplaced
abJe to spring Wi t h respect to the support 22 in a direction

ular to the plane of the draw ngs of Fi gvée 3. The contact ej%ﬂﬂ ﬂHﬂ’ ,u
conpl etely cl osed, whereas the contact ment 19 is provide

20, 21 which forman opening in between. Provided on the ends of the |ips
20, 21 are dinples 23, 24 These dinples 23, 24 are provided in order to

ensure a hi chani contact stress int nt ontact with a
cl osed conffri | e- opposi t ﬁ;ﬁ ntact el epent 19,
of a plug cqunteg | 2 w | |
be expl ai ne g1 eater d rt- | . Ber
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circuit board 8. The contact elenents 18, 19 are, as stated, ‘con- structed
in sush «a way that they can spring perpendic- ularly to tRegRLRNEsBbentRBaced
drawi ng of Figure 3. In order to prevent the contact el enen

tilting side- ways in the plane of the dr% j ng around t he nHMﬁ“!ﬂ@”llilr
smal | projections 44, against which the c act ele- nents ,

accommodat ed between adj acent con- tact elenents 18, 19 in the wall of the
housi ng. In the socket connector fl;,in pl of the small projections 44
bet ween sonme adj acent and cont act| €] nts , 19, elongated projections
43, which fulfil the same function asJthe small projections 44 nentioned
above can be ac- comppdated in the wall of the housing. Bothet he small This
is the repl acenent skﬁset Date: 1 8 OCT 1997
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- 12 --projections 44 and the projections 43 al so have a sec- ond function;
they al so rest against the support 22 of the shielding plate 14 and thereby

prevent the shielding plate frombeing able to nmove w t hj;hsic81a0 848 REGackIEN
the feed-throughs 16 of the shielding plate are pushed i ,

I ntended therefore, in the printed ci rcuid/Bboard 7. The aiﬂmmﬂ%’!gﬁ]
project outwards to such an extent inside the socket con hey
rest pre- cisely against a snmall projection 44 between two adja- cent
contact elenents 18, 19 of a plug T'F?r' tar when the socket connector 1
I's connected to the plug connec- tor ZJWth™the sane object, the plug
connector 2 may 7
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al so contain sone el ongated projection 43 of this type.

not<shown in the Figure but are not,
proj ections 43 in the hous- ing of the socket connector This

of course,

contact elenments 19 may be provided with a notch 45 in th
connecting the two lips 20, 21 to one andtBer .

in the wall

| ocation of the shielding plate in the connec- tor.
accomodat ed in the socket connector

of the housing of the respective connector

1 is identica

Not ch 45

These latter _are
situated opp05|te the

AN

I n order to sinplif
The shi el ding plate 14
to the shielding plate

46

15 of the plug connector 2 The shi el ding pl ates 14 and 15 are placed in

t he | ongi tudi nal

respectively,
oppo-

directi
éu@? x

in the socket connec-

that a closed contacC pl@“rent

1 or

ug connector 2,
al ways appears
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site an open contact elenent 19. Variants of this are pos- sible as will be
expl ai ned bel ow by reference to Figures 14 to 17 inclygisye: His®saiRepladedt 0
the'invention is that both the closed This is the repl Date: 1
8 OCT 1997 - 13 contact element 18 anc%t éhe open conmng O are
constructed so as to spring with respect /8 the sup- p ) a result,
it is possible to make an el ectro- magnetic screen between two rows of

el ectrical connec-—~ti ons, whiscch screen has a maxi num t hickness -
proxi mately tw ce erthi ckaess of the plate naterial Ig
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used for the screen 14, 15 when socket connector and plug connector are

pQ§hgd”into one another. The last- nentioned thickness of the plate

material used is pref- erably 0.15 mm Al this will becone Replaced
reference to Figure 4 which is an enl arg?g version of Figure I u rm I
clearly be seen that, when socket connector

I nto one another, the shield- ing plate 14 of the socket connector 1 is in

and plug connect
contact with the shielding plate gg_of t he pl connector 2. The situ-
e
od ,L

ation shown is that in which an o nt ac ment 19 of the shielding
plate 14 is in contact with a clo Ean- | ement 18 of the shielding
plate 15. The small dim ple 23 (24) sures, under these circunstances,
the de- sired nmechanical contact stress between the two shield- ing plates
14 and 15. In order to fﬁg}litate pushi ng over one anothEi: both the end of
the cl osed contact el ene 14,15 14,15
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i22 192 523,24
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18 and. the end of the open contact elenment 19 are to sone extent bent. Both
t hesopen. cbntact elenent 19 and the cl osed contact 18 are bent aside to-
some extent as a consequence of the spring action. In the

Figure 4, the open contact elenment 19 can give way sonemhgﬁkkmghﬁgﬁ % e]mw%
the end thereof is situated in a funnel - h?ged openi ng 25

pl astic housing 6. Next to the open contact elenent 19 is

el enent 18 (not shown) in the socket connector 1, which closed contact

el enent 1 8 can bend asi de sonemhat rther [ s own funnel - shaped open-

i ng 25 than the open contact elenen ;Egz%gere- with, of the plug

connector 2. The to thlckness mhlch repl acepent sheet Date:
18 OCT 1997 145 415:’
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- 14 - the plate-type shielding requires at the position of the contact
betseen san open and a cl osed contact elenent is tw ce the thickness of the

plate material used for the contact el enments (preferably, nn1th|ck
plus twice the space which is needed forggp bent end of e&@ ““Reh“ﬂ
shielding plates 14, 15. Figures 5 to 8 ? | usi ve show an

i

pl'ug connector 2 according to the ventio n_various vie
shows a plan view of a plug conneGFn Ti-;gﬁnector 2 contalns tmo r ows
of 21 male term - nal pins 4. Thi y an exanpl e. Between the
two rows there is a shielding plate of alternately cl osed and open cont act
elenents 18, 19. Al {he contact
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elements 18, 1 9
support 22 (Figur

at its ends open-

Figure 4. Figure

QUOEIE £~y TPES

are able to nmake electrical contact with one another via a
e 3). It is also pos- sible, however, that the support 22
is cut through be- tween two adj acent contact elenments and the shielding
consists of electrically separated sections each having their own voltage.
Figure 5 shows four pairs of open and cl osed contact_elenents 18, 19.

Anot her number is, however, possible within the scopdi®fs feeraprRremeant hont
one side of the plastic housing 5, the wall 13 has an opening 28
with a projection 29 of the socket connector 1, whilgghhe ofherney 3 has
ings 30, 31 for mpting with proj ect?allons SZTBE@TO he

sock- et connector 1 (see Figure 9). Figure 6 shows a separate plug
connector 2 in cross QENNmIﬁHAZIQ&PM&\IXP%.INEM being the sane as in

6 al so reveal s sHEELDENG characteri stic of
Description

The invention relates to an electrical connector as-
sembly, comprising a plug connector and a socket con-
nector mating therewith, which plug connector and
socket connector can be pushed into one another, which
plug connector is provided with at least two rows of ter-
minal connections which are accommodated in a first
plastic housing and at least one row of which consists
of male terminal pins, and which socket connector is
provided with at least two rows of terminal connections
which are accommodated in a second plastic housing
and at |east one row of which consists of female terminal
connections, one male terminal pin always being in elec-
trically conducting contact with a female temminal con-
nection when plug connector and socket connector are
pushed into one another, the plug connector being pro-
vided with at least one electrically conducting first
shielding member arranged between said rows of termi-
nal connections in the plug connector and being rigidly
accommodated in the first housing, the socket connec-
tor being provided with at least one conducting second
shielding member arranged between said rows of termi-
nal connections in the socket connector and being rig-
idly accommodated in a second housing and comprising
at least one resilient contact element, which first shield-
ing member and second shielding member make elec-
trically conducting contact with one another when the

plug connector and the socket connector have been

pushed into one another.

for mating

REPLACEMENT SHEETS

Claim(s) :paged.®.to paged ..
B Drawing(s) : paged .’%. to paged .%
B Abstract  : paged .= to paged .-.
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the present invention. The support 22 of the shielding plate is situated in
an opening 35 of the housing 5. Be- cause the support is provided with

pr ot uberances 36, 37 and 38, the shielding cannot, however, easily be This
is the replacenent sheet Date: 1 8 OCT 1997 - 15 - noved to and fro

t hrough the opening 35 of the housing 5. On the other hand, by making use
of the protuberanc- es 36, 37, 38, the openings 35 can be w der than the

t hi ckness of the plate material used £of the shielding. As a result, prior
to mounting the shielding in the opening 35, the end of the contact el enent

18, 19 can be bent, Sych a connector assembly is disclosed by the In-
ternational Patent Application WO 88.04484. This de-
scribes two connectors, a plug connector and a socket
connector which can be pushed onto one another. The
plug connector comprises two rows of male terminal
pins which are able to mate with two rows of female ter-
minal connections of the socket connector. Between the
two rows of male terminal pins in the housing of the plug
connector there is accommodated at least one plate-
type shielding member. Accommodated between the
two rows of female terminal connections in the housing
of the socket connector is also a shielding member
which has a female structure with sprung lips which grip
round the plate-type shielding member of the plug con-
nector if the plug connector is connected to the socket
connector. If a plug connector and a socket connector
are connected, shielding against electromagnetic inter-
ference is therefore produced between the two said
rows of male and female terminals. The shielding mem-
bers may optionally be used for power supply or may be
set to a predetermined voltage, for example ground. A
variety of such, electrically separated combinations of a
shielding plate and a female shielding member may be
provided alongside one another, which combinations
can each supply their own voltage or current.

A disadvantage of the known device is that the
shielding plate in the plug connector is not resilient and

is relatively thick. As a result, the combination of a
shielding consisting of a shielding piate which is accom-

modated in a gripping manner in a female shielding’
member of a socket connector takes up a relatively large
amount of space. This obstructs further miniaturisation.
The object of the invention is to construct the entire
shielding, consisting of the combination of a shielding
member in both the plug connector and the socket con-
nector in such a way that it can be miniaturised further.

This is the replacement sheet
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after which the entire shielding 14, 15 is pushed through the opening 35.
In practice, that is done fromthe bottom of the connector that is to say
in the plane of the drawing seen fromright to left. After the description
of Figure 4, Figure 6 requires no further explanation. Figure 7 shows a
side view of the plug connector 2 in which sone preferred di nensions are

I ncl uded. The height x5 of the connector is preferably 7.4 mm the height
X6 to which the terminal pins project 2.5 mm the height x7 of the base of
the housing 5 3.4 nmm the spac- ing x8 Jpetween the feed-through 17 of the
shielding and the cl osest feed-through ™2 of a termnal pin 4 in |ateral
projection 0.75 nm the spaci ng x9 between two adj a- cent feed-throughs 9

o et el "o o8 i Bugbgbria BARBEGPAsiaRac il necs X10
to the mvention Is charactenzed in that each said contact
element of each said first shielding member within the
plug connector is a resilient, flat contact element and in
that each said contact element of the second shielding
member within the socket connector is a resilient, flat
contact element, in such a way that when the socket
connecter and the plug connecter are connected to each
other each contact element of the first shielding member
is slid along at least one contact element of the second
shielding member.

As a result of these measures, the shielding com-
bination nolonger needs two different types of shielding
member, namely one having a stiff male part and one
female part provided with lips situated opposite one an-
other and the shielding members both in the plug con-
nector and in the socket connector can be made of very
thin, simply constructed, conducting plate material and
the space required for the entire shielding is substan-
tially less than in the known device.

In a first embodiment, the connector assembly ac-
cording to the invention is characterized in that the first
shielding member is provided with an elongated support
to support each resilient contact element wherein each
contact element is connected to the support via a narrow
neck providing the resilient action.

in another embodiment, the connector assembly
according to the invention is characterized in that the
second shielding member is provided with an elongated
support to support each resilient contact element where-
in each contact element is connected to the support via
a narrow neck providing the resilient action.

This is the replacement shest
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coufse, other dinensions are possible within the scope of the invention.
Figure 8 shows a cutaway | ongitudinal view of a separate plug connector 2
according to the invention. After Figure 4, this figure does not require a
separate explanation. Figure 9 shows a plan view of a socket connector
according to the invention. Two rows, each of 21 fenmale termna
connections 10, are shown, which rows gre separated by a shielding plate
provided with four pairs of alternating contact elenents 18, 19. The
nunbers shown here have been arbitrarily chosen and can al so be different

brovi ded o mate vi ¢ LYl SHPG erdGalpnt, B8 ceRneglor Bsay S0 0re
bly according to the invention is characterized in thatine

first shielding member comprises several contact ele-

ments which are arranged alongside one another and
consist of altemately closed contact elements and open
contact elements, the latter being provided with at least

two lips.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in thatthe
second shielding member comprises several contact el-
ements which are arranged alongside one another and
consist of altemately closed contact elements and open
contact elements, the latter being provided with at least
two lips.

In yet another embodiment, the connef:tor assem-
bly according to the invention is characterized in that,
when the plug connector and the socket connector are
connected to one anocther, closed contact elements are

- always situated opposite open contact slements.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the
first shielding member comprises several closed contact
elements situated alongside one ancther.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the
second shielding member comprises several closed
contact elements situated alongside one anocther.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the
first shielding member comprises several closed contact
elements situated alongside one another and the sec-
ond shielding member comprises several open contact
elements situated alongside one another, and when the
plug connector and the socket connector are connected
to one another, each closed contact element is situated
opposite an open contact element.

This is the replacement s?wet
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Dat e: - 16 - openings 28, 30 and 31 of the plug connector (Figure 5). O
course, the dinensions of the socket connector are furthernore such that
each female term nal connec- tion 10 is able to mate with a nale term na
pin 4 of a plug connector. The closed and open contact elenents 18, 19 are
so positioned that, when a plug connector and a socket connector are
brought into contact, an open contact element 19 always ends up opposite a
closed contact elenment 18, after which they come into contact with one
another in a sliding manner and both are5akso bent to sonme extent in a

sprung manner, as

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the
second shielding member comprises several closed
contact elements situated alongside one another and
the first shielding member comprises several open con-
tact elements situated alongside one another, and when
the plug connector and the socket connector are con-
nected to one ancther, each closed contact element is
situated opposite an open contact element.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the
second shielding member comprises several closed
contact elements situated alongside one another and
the first shielding member comprises several closed
contact elements situated alongside one another, and
when the plug connector and the socket connector are
connected to one another, the closed contact elements
of the second shielding member close off the opening
between two adjacent, oppositely situated closed con-
tact elements of the first shielding member and the
closed contact elements of the first shielding member
close off the opening between two adjacent, oppositely

- situated closed contact elements of the second shield-
ing member.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the
ends of adjacent contact elements of both the first and
the second shielding member are to some extent bent,
turn and turn about, to an oppositely facing side as seen
in the connected state of the socket connector and the
plug connector. This embodiment has the advantage
that the internal stresses in the two shielding members
which occur when a plug connector is connected to a
socket connector are compensated for,

This is the replecement sheet
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expl ai ned above. Figure 9 shows sone di nensions which, of course, also
apply to the correspondi ng di nensi ons of the plug connector of Figure 5.
The width x12 of the socket connector 1 is 3.5 mm the spacing x| 3 between
the shielding plate and the centres of the female term nal connections 10
1.0 mm the spac- ing x14 between the centreline of the two rows of fenale
term nal connections 10 2.0 mm the total |length x19 of the socket
connector 1 21.5 mm the length x16 of the projections 32 and 33 1.0 mm

t he spaci ng x17 between the centre of the projection 29 at the edge 10.75
mm and the spacing x18 between two-ablj acent fermale ter- minal connections
1.0 mm Figure 10 shows a socket connector according to the invention in
cross section. The funnel -shaped open-

In yet another embodiment, the connector assem-
bly accordingto the invention is characterized in that the
first shielding member is made of conducting plate ma-
terial approximately 0.15 mm thick.

In yet another embodiment, the connector assem-
bly according to the invention is characterized in that the

second shielding element is made of conducting plate
material approximately 0.15 mm thick.

Furthermore, the invention relates to a plug connec-
tor of a connector assembly defined above, provided
with at least two rows of terminal connections which are
accommodated in a first plastic housing, at least one row
of which consisting of male terminal pins, and at least
one electrically conducting first shielding member ar-
ranged between said rows of terminal connections in the
plug connector and being rigidly accommodated in the
first housing, characterized in that each said contact el-
ement of each said first shielding member within the
plug connector is a resilient, flat contact element.

Also, the invention relates to a socket connector of
a connector éssembly defined above, provided with at
least two rows of terminal connections which are accom-
modated in a second plastic housing, at least one row
of which consisting of female terminal connections; and
at least one conducting shielding member arranged be-
tween said rows of terminal connections in the socket
connector and being rigidly accommodated in a second
housing and comprising at least one resilient contact el-
ement, characterized in that each said contact element
of each said second shielding member within the socket
connector is a resilient, flat contact element.

This is the replacement skeet
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ing 25 can be clearly seen and is intended for the bend- ing-aside of the
contact elenent 19 (or 18) if the socket connector 1 is pushed into a plug
connector 2 and the contact elenment 19 (or 18) cones into sliding contact
with an oppositely situated contact elenment 18 (or 19) of the shielding
plate 15 of the plug connector 2. The shielding plate 14 is Ied through an
opening 39 of the housing 6 in the same way as the shielding plate 15 in
Figure 6 after the end of the contact element 19 (or 18) This is the

repl acement sheet 1 8 OCT 1997 Date: _ 7:}7 -

Brief Description of the Drawings

The invention will be explained below by reference
to a drawing which is solely intended to illustrate and
must not be interpreted in a limiting sense. In the draw-

ings:

Figures 1a, b and ¢ show a plug connector and a
socket connector pushed into one another, without
shielding plate;

Figures 2a, b and ¢ show a plug connector and a
sockst connector pushed into one another, with
shielding plate;

Figure 3 shows an enlarged view of Figure 2b;

- Figure 4 shows an eniarged view of Figure 2c;

Figure 5 shows a view of a plug connector having
male terminal pins and shielding plates;

Figure 6 shows a cross section of the connector ac-
cording to Figure 5;

Figure 7 shows a side view of the connector accord-
ing to Figure 5;

Figure 8 shows a cutaway longitudinal view of the
connector according to Figure 5;

Figure 9 shows a plan view of a socket connector

This is the replacement sheet
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has been bent. The opening 39 is wider than the thick- ness of the plate
mat eri al used for the shielding plate. Protuberances 40, 41 and 42 have the
sanme function as the protuberances 36, 37 and 38 in Figure 6. The
conpletely finished shielding plate 14 is pushed fromleft to right through
t he opening 39 of the housing 6 in the plane of the drawing in Figure 10.
In other respects, Figure 10 requires no further explanation after Figure
4. Figure 11 shows a side view of a sog&gL connector 1. The width x12 of

t he socket connector (cf. Figure 9) is 3.5 nm while the width, inclusive
of the projections 29 and 32/33 (x20) is 4.3 nm The spaci ngs x21 and x22

123 of "the project: aisby ey etfina Wiactfs Al shlind . oG One

are again al so exanpPléde8f an enbodi nent of the invention and

Figure 10 shows a cross section of the connector
according to Figure 9;

Figure 11 shows a side view of the connector ac-
cording to Figure 9;

Figure 12 shows a cutaway longitudinal view of the
connector according to Figure 9;

Figures 13a to d inclusive show a shielding plate
such as is used in the present invention,;

Figure 14 shows first alternative shielding plates ac-
cording to the invention; '

Figure 15 shows second alternative shielding plates
according to the invention,

- Figure 16 shows third alternative shielding plates
according to the invention;

Figure 17 shows fourth alternative shielding plates
according to the invention.

Detailed Description of the Embodiments

In the Figures, the same reference numerals always
refer to the same components. Figures 1a, b and c show
a connector 1 provided with female terminal connec-
tions 10; this connector is referred to below as "socket
connector®. The female terminal connections 10 clamp
round male terminal pins 4 of the connector 2 which

This is the replacement sheet
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they are not intended to limt it. Figure 12 shows a separate, cutaway
socket con- nector 1 in the longitudinal direction. The reference nu-
nerals are identical to those which have al so been used in Figure 4, so
that Figure 12 requires no separate ex- planation. Figures 1 3a to d

I ncl usi ve show separate strip-type shieldings 14, 15 according to the

i nvention. In a pre- ferred enbodi nent of the invention, the shielding

pl ates 14 and 15 are identi cal agdgqgn be made with one die. As stated
above, each shielding plate consisis of a sup- port 22 which has on its one
side feed-throughs 17 for feeding through a printed circuit board. Provided

cont act el erent s DaREAREEe BELHnG B WHLPE re R P8R PE NS b e 1 30

and d). The ends oplugeonnector”. Inthis connection, itis pointed out that,
in the figures attached hereto, the plug connector 1 is
always provided with two parallel rows of male terminal
pins 4, but that it is always possible to replace one row
thereof by a row of female terminal connections 10. The
same applies, but in that case conversely, to the rows
of female terminal connections in the socket connector
1. It is possible, furthermore, to accommodate more
than two rows of terminal connections in both the plug
connector and the socket connector, with a shielding
member between all the rows or between some of the
rows.

Every female terminal connection 10 leads, via
feed-through 3 {or 11) to a printed circuit board 7 for
electrical connection to other circuit elements {(not
shown). Every female terminal connection 10 has one
feed-through 3 or 11: if, viewed in the longitudinal direc-
tion (Figure 1b), a particular terminal connection 10 has
a feed-through 3, then the adjacent terminal connection
10 has afeed-through 11 which, viewed in cross section,
is closer to the centre of the connector (Figure 1c) than

. the feed-through 3. The female terminal connections 10
are rigidly accommodated in a plastic housing 6. The
end consists of two sprung lips which are able to clamp
rigidly around a male terminal pin 4 of a plug connector
2 in order, in this way, to make a rigid electrically con-
ducting contact. In the width of the socket connector 2
there is room for two paralle! rows of female terminal
connections 10 (Figure 1c).

Every male terminal pin 4 is led further via a feed-
through 9, 12 to a printed circuit board 8 for electrical
connection to other circuit elements (not shown). The
male terminal pins 4 are rigidly accommodated in a plas-
tic housing 5. The plastic housing 5 of the plug connector

This is the replacarrent aheet
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open contact elenments consist of two |lips 20, 21 which are each provided
w-th a small dinple 23, 24. In the This is the replacenent sheet Date: 1
8 OCT 1997 housi ng, which is not shown in Figure 13, a rib can be

provi ded which mates with a snmall notch 34 in the open- ing of the open
contact elenment 19 so that the open con- tact elenment 19 is satisfactorily
held in the correct posi- tion. Figure ﬂ@g,shoms sone di nensions for
expl ai ning the shielding plate according to the invention. The cen-

tre-to-centre Spa@é&ﬁfﬁﬁq‘;}?\%ﬂﬁahw PNHAER Yrif POLAGUtHY RBESIng 18 and 19
's 2.5 mm The Spgcclafn t%exsoc Sf connector 1. Just like the feed-throughs

3 and 11 of the socket connector, the feed-throughs 9

and 12 are alternately fitted closer to, and further away

from, the centre line in the cross section of the plug con-

nector 1. In the width of the plug connector 1, there is

always sufficient room for two adjacently situated rows

of male terminal pins 4 (Figure 2c¢).

if the connectors 1 and 2 are rigidly pushed onto
one another, the spacing x! between the printed circuit
board 7 and the printed circuit board 8 is preferably 2.6
mm. The thickness x2 of the printed circuit board 7 or 8
is, for example, 1.6 mm.

Figures 2a, b and ¢ show socket connector 1 and
plug connector 2 which grip into ocne ancther and which
are both provided, according to the invention, with a
shielding plate 14 and 15, respectively. If the socket con-
nector 1 and the plug connector 2 are rigidly pushed
against one another, the shielding plates 14 and 15, re-
spectively, make electrically conducting contact and in
this way form an electromagnetic shielding against
crosstalk between one row of connections (for example
the uppemmost row in Figure 2¢) and the other row of
connections (the lowermost row in Figure 2c¢). The
shielding plate 14 leads via a feed-through 16 through
the printed circuit board 7, while the shielding plate 15
is lead via a feed-through 17 through printed circuit

“board 8. Via the feed-through 16 or 17 the shielding
plate 14 or 15, respectively, can be set to a predeter-

mined voitage, for example ground potential. The
shielding plate can also be set, for example, to the sup-
ply voltage.

The spacing x3 between the printed circuit boards
7 and 8 is equal to the spacing x1 in Figure 1a and is
therefore, preferably, 9.6 mm. The thickness x4 of the
printed circuit boards 7 and 8 is equal to x2 in Figure la

and is therefore also, for example, 1.6 mm.
This is the replacement shest
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tween two adj acent feed-throughs 17 may also be 2.5 nm but may be chosen

I ndependently of the spacing x24. The spaci ng x24 can al so be freely chosen
Wi th respect to the spacing between adjacent term nal pins 4 or adjacent
term nal connections 10. The centre-to- centre spaci ngx26 between the necks
26, 27 of two ad- jacent contact elenents 18, 19 is, for exanple, also 2.5
mm but this does not necessarily have to be equal to the centre-to-centre
spaci ng x24 between two adjacent contactjelenents 18 and 19. Figures 1 3b
and d once again show clearly the pro- tuberances 40, 41 and 42 in the
support 22 of a shleldlng plate which mate with an opening 39 (or 35) of

the con. nector in vhpiguid gh?wsdﬂgmé 2beeniarges Herstheidaur es 1 Ja
H
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plate 14, 15 can be seen. The shielding plate 15 com-
prises an elongated support 22. On one side of the sup-
port 22 there extend alternately different contact ele-
ments 18 and 19 which are connected by a thin neck
26, 27 to the support 22. The necks 26, 27 are so thin
that the contact elements 18 and 19 are able to spring

with resoect to the support 22 in a direction perpendic-
ular to the plane of the drawings of Figure 3. The contact

element 18 is completely closed, whereas the contact
element 19 is provided with two lips 20, 21 which form
an opening in between. Provided on the ends of the lips
20, 21 are dimples 23, 24. These dimples 23, 24 are
provided in order to ensure a high mechanical contact
stress in the event of contact with a closed contact ele-
ment 18, situated opposite the open contact element 19,
of a plug counter connector 1 mating with the plug con-
nector 2. This will be explained in still greater detail by
reference to Figure 4. At the other side.of the support
22 are the feed-throughs 17 which lead to the printed
circuit board 8. E
. The contact elements 18, 19 are, as stated, con-
" structed in such a way that they can spring perpendic-
ularly to the plane of the drawing of Figure 3. In order to
prevent the contact elements 18, 19 from tilting side-
ways in the plane of the drawing around the necks 286,
27, small projections 44, against which the contact ele-
ments rest, are accommodated between adjacent con-
tact elements 18, 19 in the wall of the housing. In the
socket connector 1, in place of the small projections 44
between some adjacent and contact elements 18, 19,
elongated projections 43, which fulfil the same function
as the small projections 44 mentioned above can be ac-
commodated in the wall of the housing. Both the small
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shielding plate 14, 15 of both Figure 14a and of Figure 14b conprises only
cl osed contact elenents. The con- tact elenents 18 of Figure 14b are
identical to those of Figure 13, while the contact elenments 18 of Figure
14a are provided with small dinples 23", 24" which have the sane function
as the small dinples 23, 24 which are provided on the lips 20, 21 of an
open contact elenent 19. The shielding plates 14,15 of Figures 1 4a and b
can be made with the sanme die. After that, the contact ele- nents 18" of
hal f the still identical shielding plages-14, This i S the replacenent them
Dat e: 18 CCT 1997 - 19 -

projections 44 and the projections 43 also have a sec-
ond function; they also rest against the support 22 of the
shielding plate 14 and thereby prevent the shielding
plate from being able to move within the housing when
the feed-throughs 16 of the shielding plate are pushed
into openings, intended therefore, in the printed circuit
board 7. The projections 43 project outwards to such an
extent inside the socket connector 1 that they rest pre-
cisely against a small projection 44 between two adja-
cent contact elements 18, 19 of a plug connector 2 when
the socket connector 1 is connected to the plug connec-
tor 2. With the same object, the plug connector 2 may
also contain some elongated projection 43 of this type.
These latter are not shown in the Figure but are not, of
course, situated opposite the projections 43 in the hous-
ing of the socket connector 1.

All the open contact elements 18 may be provided
with a notch 45 in the portion connecting the two lips 20,
21 to one another. Notch 45 mates with a rib 46 in the
wall of the housing of the respective connector in order
to simplify location of the shielding plate in the connec-
tor.

The shielding plate 14 accommodated in the socket
connector 1 is identical to the shielding plate 15 of the
plug connector 2. The shielding plates 14 and 15 are
placed in the longitudinal direction in the socket connec-
tor 1 or plug connector 2, respectively, in such a way
that a closed contact element 18 always appears oppo-
site an open contact element 19. Variants of this are pos-
sible as will be explained below by reference to Figures
14 to 17 inclusive.

Essential to the invention is that both the closed
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15 made in this way have to be provided with small dim ple 23", 24
Characteristic of the enbodi nent of Figures 14a and b is, furthernore, that
one shielding plate 14, 15 having contact elenents 18, for exanple provided
in a plug connector 2, is positioned opposite a shielding plate 14, 15,
mating therewth, provided with contact el- enents 18, provided in a
socket connector 1 in such a way that the contact elenents 18 and 18" end
up pre- cisely opposite one another. O course, it is also possible that

all the plug connectors 2 are provi ded- W3t T shi el ding plates 14, 15 having
contact elenments 18 and all the socket connectors 1 with shielding plates

hi el ding. pl at o5 1AOMEFAIESAASI SRS 3pBrOB8H: o e HEAENE I Snd ohe
type of shiel ding ateicenstructéd sdiashtdepring with respect to the sup-
port 22. As a result, it is possible to make an electro-
magnetic screen between two rows of electrical connec-
tions, which screen has a maximum thickness of ap-
proximately twice the thickness of the plate material
used for the screen 14, 15 when socket connector and
plug connector are pushed intc one another. The last-
mentioned thickness of the plate material used is pref-
erably 0.15 mm. All this will become clearer by reference
to Figure 4 which is an enlarged version of Figure 2c. It
can clearly be seen that, when socket connector and
plug connector are pushed into one ancther, the shield-
ing plate 14 of the socket connector 1 is in contact with
the shielding plate 15 of the plug connector 2. The situ-
ation shown is that in which an cpen contact element 19
of the shielding plate 14 is in contact with a closed con-
tact element 18 of the shielding plate 15. The small dim-
ple 23 (24) ensures, under these circumstances, the de-
sired mechanical contact stress between the two shield-
ing plates 14 and 15. In order to facilitate pushing over
one another, both the end of the closed contact element
18 and the end of the open contact element 1S are to
some extent bent. Both the open cbntact element 18 and
the closed contact 18 are bent aside to some extent as
a consequence of the spring action. In the situation of
Figure 4, the open contact element 19 can give way
somewhat further because the end thereof is situated in
a funnel-shaped opening 25 provided in the plastic
housing 6. Next to the open contact element 19 is a
closed contact element 18 (not shown) in the socket
connector 1, which closed contact element 18 can bend
aside somewhat further in its own funnel-shaped open-
ing 25 than the open contact element 19, mating there-
with, of the plug connector 2. The total thickness which
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cl osed contact elenents 18, as is explained in Figures 15a and b. The smal |
di-nples 23, 24 are then provided in the |ips 20, 21 of the open contact

el enents, although it is possible to provide theminstead thereof on the
cl osed contact elenents 18. In the enbodi nent of Fig- ures 15a and b, the
shielding plates 14, 15 are again positioned in a plug connector and a
socket connector in such a way tnat an open contact elenent 19 al ways
appears precisely opposite a closed contact el enent 18 one connects a plug
connector to a socket connector. |n aljq the enbodi nents shown hitherto,
there is al- ways a narrow slit between adjacent contact elements 18/ 19,
18/18, 18'/18' and 19/19 which slit continues to exist if a plug connector
and a socket connedhér plate-fypshshielding equires iatrtheEpesitionsafntie c

interference can stddhtdcdYetWdetlah dPEnAnd a JBsBPESAIEABIBIEAD PC
is twice the thickness of the plate material used for the
contact elements (preferably, 0.15 mm thick) plus twice
the space which is needed for a bent end of each of the
shielding plates 14, 15,

Figures 5 to 8 inclusive show an individual male
plug connector 2 according to the invention in various
views, Figure 5 shows a plan view of a plug connector
2. The connector 2 contains two rows of 21 male termi-
nal pins 4. This number is only an example. Between
the two rows there is a shielding plate of alternately
closed and open contact elements 18, 19. All the contact
elements 18, 19 are able to make electrical contact with
one another via a support 22 (Figure 3). It is also pos-
sible, however, that the support 22 is cut through be-
tween two adjacent contact elements and the shielding
consists of electrically separated sections each having
their own voitage. Figure 5 shows four pairs of open and
closed contact elements 18, 19. Another number is,
however, possible within the scope of the invention. At
one side of the plastic housing 5, the wall 13 has an
opening 28 for mating with a projection 29 of the socket
connector 1, while the other lip 13 has at its ends open-
ings 30, 31 for mating with projections 32, 33 of the sock-
et connector 1 (see Figure 9).

Figure 6 shows a separate plugconnector 2 in cross
section, the reference numerals being the same as in
Figure 4. Figure 6 also reveals another characteristic of
the present invention. The support 22 of the shielding
plate is situated in an opening 35 of the housing 5. Be-
cause the support is provided with protuberances 36,
37 and 38, the shielding cannot, however, easily be
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remedi ed with the enbodi nent of Figures 16a and b. The enbodi nent of
Fi-gures 1 6a and b makes use of the sanme two shielding plates 14, 15 as are
shown in Fig- ures 14a and b. The difference is, however, that the This is
t he repl acement sheet Date: 1 8 OCT 1997 - 20 - shielding plate 14, 15
havi ng cl osed contact elenents 18" is situated in its connector (plug
connector or socket connector) offset in _such a way with respect to the
shielding plate 14, 15 having cl osed codPact elements 1 8 in the connector
mating therewith (socket connector or plug connector) that if the two

connectors are Cogioved to and fro through the opening 35 of the housing
5. On the other hand, by making use of the protuberanc-
es 36, 37, 38, the openings 35 can be wider than the
thickness of the plate material used for the shielding. As
a result, prior to mounting the shielding in the opening
35, the end of the contact element 18, 19 can be bent,
after which the entire shielding 14, 15 is pushed through
the opening 35. In practice, that is done from the bottom
of the connector that is to say in the plane of the drawing
seen from right to left, After the description of Figure 4,
Figure 6 requires no further explanation.

Figure 7 shows a side view of the plug connector 2
in which some preferred dimensions are included. The
height x5 of the connector is preferably 7.4 mm, the
height x6 to which the terminal pins project 2.5 mm, the
height x7 of the base of the housing 5 3.4 mm, the spac-
ing x8 between the feed-through 17 of the shielding and
the closest feed-through 12 of a terminal pin 4 in lateral
projection 0.75 mm, the spacing x9 between two adja-
cent feed-throughs 3 and 12 of terminal pins 4 in lateral
projection 1.0 mm, the thickness x10 of a terminal pin
0.4 mm, and the width x11 of the housing 4.5 mm. Of
course, other dimensions are possible within the scope
of the invention.

Figure 8 shows a cutaway longitudinal view of a
separate plug connector 2 according to the invention.
After Figure 4, this figure does not require a separate
explanation.

Figure 9 shows a plan view of a socket connector
according to the invention. Two rows, each of 21 female
terminal connections 10, are shown, which rows are
separated by a shielding plate provided with four pairs
of alternating contact elements 18, 19. The numbers
shown here have been arbitrarily chosen and can also
be different within the scope of the invention. The pro-
jections 29, 32 and 33 are provided to mate with the
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nected to one another, the contact elenments 18 and 18', respectively,
conpletely close off the slit between oppo- sitely situated contact

el enents 18 and 18, respectively. The ends of the contact elenents 18, 18
and 19 of all the shielding plates 14, 15 hitherto discussed are all bent
in the sane direction for each shielding plate. The consequence of this is
that, if a plug connector and a socket connector have been pushed into one
another, all the contact elenents 18. 8- and/or 19 of a shielding plate
are bent aside to the sane side and the entire shielding plate is therefore

under nechani cal sérﬁss to;ﬁ%ﬁégs one side. If this is a drawback, it can

be remedi ed by bensp HIRgs$ @nd & ofitheeplug eBnnettor ¥Figuren and turn

about to the ot herSki Of coutsieo ity ' | es two mating

connectors in SUChaI);eWhéhat ﬁﬁ%@l@%%&“@%%ﬂf& %é{mfg?gr 19 of a
rmore such that each female terminal connec-

shi el din
J tion 10 is able to mate with a male terminal pin 4 of a
plug connector. The closed and open contact elements
18, 19 are so positioned that, when a plug connector
and a socket connector are brought into contact, an
open contact element 19 always ends uUp opposite a
closed contact element 18, after which they come into
contact with one another in a sliding manner and both

are a!so bent to some extent in a sprung manner, as
explained above. -
Figure 9 shows some dimensions which, of course,

also apply to the corresponding dimensions of the plug
connector of Figure 5.

The width x12 of the socket connector 1 is 3.5 mm, the
spacing x13 between the shielding plate and the centres
of the female terminal connections 10 1.0 mm, the spac-
ing x14 between the centreline of the two rows of female
terminal connections 10 2.0 mm, the total length x18 of
the socket connector 1 21.5 mm, the length x16 of the
projections 32 and 33 1.0 mm, the spacing x17 between.
the centre of the projection 29 at the edge 10.75 mm,
and the spacing x18 between two adjacent female ter-
minal connections 1.0 mm.

Figure 10 shows a socket connector according to
the invention in cross section. The funnel-shaped open-
ing 25 can be clearly seen and is intended for the bend-
ing-aside of the contact element 19 (or 18) if the socket
connector 1 is pushed into a plug connector 2 and the
contact element 19 (or 18) comes into sliding contact
with an oppositely situated contact element 18 (or 19)
of the shielding plate 15 of the plug connector 2. The
shielding plate 14 is led through an opening 39 of the
housing 6 in the same way as the shielding plate 15 in
Figure 6 after the end of the contact element 19 (or 18)
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pl ate are al ways bent aside towards a different side when the connectors
are pushed onto one another. In Figure 17, this situation is shown for
shielding plates provided with alternately open 19 and cl osed contact el -
enments 18. Such a construction is, however, also pos- sible for the
shielding plates of Figures 14 and 15 (not for those of Figure 16). The
construction of Figure 17 elimnates, at l|least virtually, a mechani cal
stress on the entire shielding plate. JTq7 acrease the el ectrical
conductivity, all the faces of the contact elenents 18, 18, 19 in a
connector which cone into contact with mating caontact el ement s 18, 18', 19

in anot her connech@s kegnhent: dhaiepening %tlﬁwdgﬁlthaﬂam thick- t he
i”g‘)%'cfrm%éff Fi ge58%oflthé pldfe niatehid] Used 1bf thesHieRingepRk. sheet Date:

Protuberances 40, 41 and 42 have the same function

as the protuberances 36, 37 and 38 in Figure 6. The

completely finished shielding plate 14 is pushed from

left to right through the opening 39 of the housing 6 in

the plane of the drawing in Figure 10. In other respects,

Figure 10 requires no further explanation after Figure 4.

Figure 11 shows a side view of a socket connector
1. The width x12 of the socket connector (cf. Figure 9)
is 3.5 mm, while the width, inclusive of the projections
29 and 32/33 (x20) is 4.3 mm. The spacings x21 and
x22 correspond to the spacings x9 and x8, respectively,
of Figure 7. The height x23 of the projection 28, 32 and
33 is 2.25 mm. Of course, these dimensions are again
also examples of an embodiment of the invention and
they are not intendéd to limit it.

Figure 12 shows a separate, cutaway socket con-
nector 1 in the longitudinal direction. The reference nu-
merals are identical to those which have also been used
in Figure 4, so that Figure 12 requnres no separate ex-
planation.

Figures 13a to d inclusive show separate strip-type
shieldings 14, 15 according to the invention. In a pre-
ferred embodiment of the invention, the shielding plates
14 and 15 are identical and can be made with one die.
As stated above, each shielding plate consists of a sup-
port 22 which has on its one side feed-throughs 17 for
feeding through a printed circuit board. Provided at its
other side are alternately closed contact elements 18
and open contact elements 19 which are bent to some
extent at their end (Figure 13b and d). The ends of the
open contact elements consist of two lips 20, 21 which
are each provided with a small dimple 23, 24. In the
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- 21 - gold layer on one side of the different contact elements is
sufficient. In the enbodi nent of Figure 17 and em bodinents rel ated

t hereto, such as those described above, such a thin gold | ayer has to be
provi ded on two sides of the contact elenents or turn and turn about on a
different side in adjacent contact el enents because the contact el enents
al ways nmake contact turn and turn about at their other side w th another
contact elenment. The invention is not limted to the exenplary em

bodi nents described above. Any |inttH i"ons ensue only fromthe attached
clainms. In the figures, for exanple, there are two parallel rows of
terminal pins 4, goqﬁmgl mdiich is not shown in Figure 13, a rib can be

provided which mates with a small notch 34 in the open-
ing of the open contact element 19 so that the open con-
tact element 19 is satisfactorily held in the correct posi-
tion. ..

Figure 13c shows some dimensions for explaining
the shielding plate according to the invention. The cen-
tre-to-centre spacing x24 between two adjacent contact
elements 18 and 19 is 2.5 mm. The spacing x25 be-
tween two adjacent feed-throughs 17 may alsoc be 2.5
mm, but may be chosen independently of the spacing
x24. The spacing x24 can alsc be freely chosen with
respect to the spacing between adjacent terminal pins
4 or adjacent terminai connections 10. The centre-to-
centre spacing x26 between the necks 26, 27 of two ad-
jacent contact elements 18, 19 is, for example, also 2.5
mm but this does not necessarily have to be equal to
the centre-to-centre spacing x24 between two adjacent
contact elements 18 and 19. g

Figures 13b and d once again show clearly the pro-
tuberances 40, 41 and 42 in the support 22 of a shielding
plate which mate with an opening 39 (or 35) of the con-
nector in which the shielding plate is positioned.

Figures 14a and b show a first variant of the shield-
ing plates 14, 15 as shown in Figures 13a and b. The
shielding plate 14, 15 of both Figure 14a and of Figure
14b comprises only closed contact elements. The con-
tact elements 18 of Figure 14b are identical to those of
Figure 13, while the contact elements 18' of Figure 14a
are provided with small dimples 23", 24' which have the
same function as the small dimples 23, 24 which are
provided on the lips 20, 21 of an open contact element
18. The shielding plates 14, 15 of Figures 14a andbcan
be made with the same die. After that, the contact ele-
ments 18' of half the still identical shielding plates 14,
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rows of term nal connections 10, but in principle, a |arger nunber of
parallel rows is possible, with shieldings be- tween each of the rows. This
is the replacenent sheet Date: 1 8 OCT 1997 - 22 - Cainmns 1. Electrical
connector assenbly, conprising a plug connector (2) and a socket connector
(1) mating therewi th, which plug connector and socket con- nector can be
pushed into one another, which plug_g@npnector is provided with at |east two
rows of ter- mnal connections (4) which are accomodated in

15 made in this way have to be provided with small dim-
ple 23', 24'. Characteristic of the embodiment of Figures
14a and b is, furthermore, that one shielding plate 14,
15 having contact elements 18, for example provided in
a plug connector 2, is positioned opposite a shieiding
plate 14, 15, mating therewith, provided with contact el-
ements 18', provided in a socket connector 1 in such a
way that the contact elements 18 and 18‘ end up pre-
cisely opposite one another. Of course, it is also possible
that all the piug connectors 2 are provided with shielding
plates 14, 15 having contact elements 18' and all the
socket connectors 1 with shielding plates 14, 15 having
contact elements 18.

It is also possible to make one type of shielding
plates 14, 15 which has only open contact elements 19
and one type of shielding plates 14, 15 which has only
closed contact elements 18, as is explained in Figures
15a and b. The small dimples 23, 24 are then provided
in the lips 20, 21 of the open contact elements, although
it is possible to provide them instead thereof on the
closed contact elements 18. In the embodiment of Fig-
ures 15a and b, the shielding plates 14, 15 are again

positioned in a plug connector and a socket connector
In such a way tnat an open contact element 19 always

appears precisely opposite a closed contact element 18
one connects a plug connector to a socket connector.
In all the embodiments shown hitherto, there is al-
ways a narrow slit between adjacent contact elements
18/19, 18/18, 187/18' and 19/19 which slit continues to
exist if a plug connector and a socket connector are
pushed onto one ancther. Electromagnetic interference
can still leak through the slit. This shortcoming can be
remedied with the embodiment of Figures 16a and b.
The embodiment of Figures 16a and b makes use of the
same two shielding plates 14, 15 as are shown in Fig-
ures 14a and b. The difference is, however, that the
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a first plastic housing and at |east one row of which consists of nale
termnal pins, and which socket connector is provided with at |east two
rows of ter- minal connections (10) which are accommbdated in a second

pl astic housing and at |east one row of which consists of fenmale term nal
connections, one nmale termnal pin (4) always being in electrically
conducting contact with a female termggnal connec- tion (10) when plug
connector and socket connector are pushed into one another, the plug
connector (2) being provided with at |east one electrically con- ducting

first shielding hnshmmr(g@)law n4noess gxlaﬁnn vm@ea%dnramseréfnabﬁ'tén nal .
For e o | haECl LA RLBS AR Bt GEBTRRRIEE | Dot one
conduct i ng secondcennectivmngoffset in such a way with respect to the
shielding plate 14, 15 having closed contact elements
18 in the connector mating therewith (socket connector
or plug connector) that if the two connectors are con-
nected to one another, the contact elements 18 and 18/,
respectively, completely close off the siit between oppo-
sitely situated contact elements 18'and 18, respectively.
The ends of the contact elements 18, 18' and 19 of
all the shielding plates 14, 15 hitherto discussed are all
bent in the same direction for each shielding plate. The
consequence of this is that, if a plug connector and a
socket connector have been pushed into one another,
all the contact elements 18, 18' and/or 19 of a shielding
plate are bent aside to the same side and the entire
shielding plate is therefore under mechanical stress to-
wards one side. If this is a drawback, it can be remedied
by bending adjacent contact elements 18, 18', 19 tum
and turn about to the other side and to position the
shielding plates in two mating connectors in such a way
that adjacent contact elements 18, 18/, 19 of a shielding
plate are always bent aside towards a different side
when the connectors are pushed onto one another. In
Figure 17, this situation is shown for shielding plates
provided with alternately open 19 and closed contact el-

ements 18, Such a construction is, however, also pos-
sible for the shielding plates of Figures 14 and 15 (not

for those of Figure 16). The construction of Figure 17
eliminates, at least virtually, a mechanical stress on the
entire shielding plate.

To increase the electrical conductivity, all the faces
of the contact elements 18, 18, 19 in a connector which
come into contact with mating contact elements 18, 18',
18 in another connector can be provided with a thin gold
layer. In the embodiments of Figures 13 to 16, a thin
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menber (14) arranged between said rows of term - nal connections in the
socket connector and being rigidly accommpdated in a second housing and
-conprising at |least one resilient contact elenent, which first shielding
menber (15) and second shiel ding nenber (14) nmake el ectrically conducting
contact with one another when the plug connector (2) and the socket
connector (1) have been pushed into one another, characterized in that each
said This is the replacenent sheet Date: - 23 - contact elenment of each
said first shielding nenber - 21 -

gold layer on one side of the different contact elements
is sufficient. In the embodiment of Figure 17 and em-
bodiments related thereto, such as those described
above, such a thin gold layer has to be provided on two
sides of the contact elements or turn and turn about on
a different side in adjacent contact elements because
the contact elements always make contact turn and turn
about at their other side with another contact element.

The invention is not limited to the exemplary em-
bodiments described-above. Any limitations ensus only

from the attached claims. In the figures, for exampie,
there are two parallel rows of terminal pins 4, or parallel
rows of terminal connections 10, butin principle, a larger
number of parallel rows is possible, with shieldings be-
tween each of the rows.
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(15) within the plug connector (2) is aresilient, flat contact el enent and
i n that each said contact ele- nent of the second shiel ding nenber (14)

wi thin the socket connector (1) is aresilient, flat contact elenent, in
such a way that when the socket con- necter (1) and the plug connecter (2)
are connected to each other each contact elenment of the first shielding
menber (15) is slid along at | east one con- tact elenent of the second

shi el ding nenber (14). 2. Electrical connector assenbly according to Claim
1, wherein the first shielding nenber_(Jp) is provid- ed with an el ongated
support (22) to support each resilient ntact el enent wherein each contact
ele- nment is connected to the support (22) via a narrow neck (26, 27)

provi di ng the r@ﬁiihi'gnt action. 3. Electrical connector assenbly according
to daim1l

1. Electrical connector assembly, comprising a plug
connector (2) and a socket connector (1) mating
therewith, which plug connector and socket con-
nector can be pushed into one another, which plug
connector is provided with at least two rows of ter-
minal connections (4) which are accommodated in
a first plastic housing and at least one row of which
consists of male terminal pins, and which socket
connector is provided with at least two rows of ter-
minal connections (10} which are accommodated in
a second plastic housing and at least one row of
which consists of female terminal connections, one
male terminal pin (4) always being in electrically
conducting contact with a female terminal connec-
tion (10) when plug connector and socket connector
are pushed into one another, the plug connector (2)
being provided with at least one electrically con-
ducting first shielding member (15) arranged be-
tween said rows of terminal connections in the plug
connector and being rigidly accommodated in the
first housing, the socket connector (1) being provid-
ed with at least one conducting second shieiding
member (14) arranged between said rows of termi-
nal connections in the socket connector and being
rigidly accommodated in a second housing and
comprising at least one resilient contact element,
which first shielding member (15) and second
shielding member (14) make electrically conducting
contact with one another when the plug connector
(2) and the socket connector (1) have been pushed
into one another, characterized in that each said
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or 2, wherein the second shielding nmenber (14) is provided with an

el ongated support (22) to support each resilient contact el enment wherein
each con- tact elenment is connected to the support (22) via a narrow neck
(26, 27) providing the resilient action. 4. Electrical connector assenbly
according to Caim1, 2 or 3, wherein the first shielding nmenber (15)
conpri ses several contact elenents which are ar- ranged al ongsi de one

anot her and consist of alter- nately closed contact elenents (18) and open
con- tact elements (19 ), the latter2being provided with at |east two |ips
(20, 21). This is the replacenent sheet 1 8 OCT 1997

contact element of each said first shielding member
(15) within the plug connector (2) is a resilient, flat
contact element and in that each said contact ele-
ment of the second shielding member (14) within
the socket connector (1) is a resilient, flat contact
element, in such a way that when the socket con-
necter (1) and the plug connecter (2) are connected
to each other each contact element of the first
shielding member (15) is slid along at least one con-
tact element of the second shielding member (14).

2. Electrical connector assembly according to Claim
1, wherein the first shielding member (15) is provid-
ed with an elongated support (22) to support each
resilient contact element wherein each contact eie-
ment is connected to the support (22) via a narrow
neck (26, 27) providing the resilient action.

3. Electrical connector assembly according to Claim 1
or 2, wherein the second shielding member (14) is
provided with an elongated support (22) to support
each resilient contact element wherein each con-
tact element is connected to the support (22) via a
narrow neck {26, 27) providing the resilient action.

4. Electrical connector assembly according to Claim
1. 2 or 3, wherein the first shielding member (15)
comprises severai contact elements which are ar-
ranged alongside one ancther and consist of alter-
nately cilosed contact siements (18) and open con-
tact elements (19), the latter being provided with at
least two lips (20, 21).
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- 24 - 5. Electrical connector assenbly according to Caim1l1, 2, 3 or 4,
wherein the second shielding nenber (14) conprises several contact el enents
whi ch are arranged al ongsi de one another and consist of al- ternately

cl osed contact elenents (18) and open contact elenents (1 9), the latter
being provided with at least two lips (20, 21). 6. Electrical connector
assenbly according to Claim4 or 5 wherein a small dinple (23, 24) is
provi ded on the ends of the lips (20, 21). 7. Electrical connector assenbly
according to one of the preceding clains, wherein, when the plug con-
nector (2) and the socket connector (1P%are connect- ed to one anot her,

cl osed contact elenents (18) are

5. Electrical connector assembly according to Claim
1, 2, 3 or 4, wherein the second shielding member
(14) comprises several contact elements which are
arranged alongside one another and consist of al-
ternately closed contact elements (18) and open
contact elements (19), the latter being provided with
at least two lips (20, 21).

6. Electrical connector assembly according to Claim 4
or 5, wherein a small dimple (23, 24) is provided on
the ends of the lips (20, 21).

7. Electrical connector assembly according to one of
the preceding claims, wherein, when the plug con-
nector (2) and the socket connector (1) are connect-
ed to one ancther, closed contact elements (18) are
always situated opposite open contact elements
(19).

8.  Electrical connector assembly according to Claim
1, 2 or 3, wherein the first shielding member (15)
comprises saveral closed contact elements (18) sit-
uated alongside one ancther.

9. Electrical connector assembly aocordmg to Claim
1, 2, 3 or 8, wherein the second shielding member
(14) comprises several closed contact elements
(18') situated alongside one another.

10. Electrical connector assembly according to Claim 8
or 9, wherein the closed contact elements (18) of
the first shielding member (15) are provided with
small dimples (23, 24"} at their end.

e This is the replacement sheet

HIIIIII [l IIIll |\I|| II IIII pate: 1 8 OCT 1991



al ways situated opposite open contact elenents (19). 8. Electrical

connector assenbly according to Caiml, 2 or 3, wherein the first
shi el di ng nenber (15) conprises several closed contact elenents (18) sit-
uat ed al ongsi de one another. 9. Electrical connector assenbly according to
Claim1, 2, 3 or 8 wherein the second shielding nenber (14) conprises
several closed contact elenents (18') situated al ongsi de one anot her. 10.

El ectrical connector assenbly according to Claim8 or 9, wherein the cl osed
contact elenments (18) of the first_sjhielding nmenber (15) are provided with
smal | dinples (23", 24') at their end. This is the replacenment sheet Date:

1 8 OCT 1997
1. Electrical connector assembly according to Claim 8
or 9, wherein the closed contact elements (18") of
the secs:nd shielding member (14) are provided with
small dimples (23", 24') at their end.

12. Electrical connector assembly according to Claim
1, 2 or 3, wherein the first shielding member (15)
comprises several closed contact elements (18) sit-

. pated alongside one another and the second shield-
ing member (14) comprises several open contact

elements (19) situated alongside one another, and
when the plug connector (2) and the socket connec-
tor (1) are connected to one another, each closed
contact element (18) is situated opposite an open
contact element (19).

13. Electrical connector assembly according to Claim
1, 2 or 3, wherein the second shielding member (14)
comprises several closed contact elements (18) sit-
uated alongside one ancther and the first shielding
member (15) comprises several open contact ele-
ments (19) situated alongside on another, and when
the plug connector (2) and the socket connector (1)
are connected to one another, each closed contact
element (18) is situated opposite an open contact
element (19).

14. Electrical connector assembly according to Claim
1. 2 or 3, wherein the second shielding member (14)
comprises several closed contact elements (18'} sit-
uated alongside one another and the first shielding
member (15) comprises several closed contact el-
ements (18) situated alongside one another, and

This is the replacement sheet
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- 25 - 11. Electrical connector assenbly according to daim8 or 9, wherein
the cl osed contact elenents (18 ) of the second shielding nenber (14) are
provided with small dinples (23", 24') at their end. 12. Electrical
connector assenbly according to Cdaiml, 2 or 3, wherein the first
shi el di ng nenber (15) conprises several closed contact elenments (18) sit-
uat ed al ongsi de one another and the second shield- ing nenber (14)
conprises several open contact el enmggts (19) situated al ongsi de one

anot her, and when the plug connector (2) and the socket connec- tor (1) are
connected to one another, each cl osed

when the plug connector (2) and the socket connec-
tor (1) are connected to one another, the closed
contact elements (18') of the second shielding
member (14) close off the opening between adja-
cent, oppositely situated closed contact elements
(18) of the first shielding member (15) and the
closed contact elements (18) of the first shielding
member (15) close off the opening between adja-
cent, oppositely situated closed contact elements
{18") of the second shielding member (14).

15. Electrical connector assembly according to one of
the preceding claims, wherein the ends of the con-
tact elements of the second shielding member (14)
are to some extent bent, and wherein the ends of
the contact elements of the first shielding contact
member (15) are also bent to some extent.

16. Electrical connector assembly according to Claim
15, wherein the ends of adjacent contact elements
of both the first (15) and the second (14) shielding
member are to some extent bent, tum and tumn
about, to an oppositely facing side as seen in the
connected state of the socket connector (1) and the
plug connector (2).

17. Electrical connector assembly according to one of
the preceding claims, wherein projections (43, 44)
situated between adjacent contact elements in the
housing (5, 6) are provided against which the con-
tact elements rest in the longitudinal direction 6f the
connector (1, 2).

18. Electrical connector assembly according to one of

This is the replacement sheet
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contact elenment (18) is situated opposite an open contact elenent (19). 13.
El ectrical connector assenbly according to Caiml, 2 or 3, wherein the
second shi el ding nmenber (14) conprises several closed contact el enents (18)
sit- uated al ongsi de one another and the first shielding nenber (15)
conprises several open contact ele- nents (19) situated al ongsi de on

anot her, and when the plug connector (2) and the socket connector (1) are
connected to one anot her, each closed contact elenent (18) is situated
opposite an open contact elenent (19). 14. Electrical connector assenbly
according to daim1l, 2 or 3, wherei® Lthe second shielding menmber (14)
conpri ses several closed contact elenents (18') sit- uated al ongsi de one
anot her and the first shielding

the preceding claims, wherein the first shielding
member (15) is made of conducting plate material
approximately 0.15 mm thick.

19. Electrical connector assembly according to one of
the preceding claims, wherein the second shielding
member (14) is made of conducting plate materiai
approximately 0.15 mm thick.

20. Electrical connector assembly according to one of
the preceding claims, wherein the open contact el-
ement {19) is provided with a notch (45) in a section
which connects the two lips (20, 21) to one ancther,
which notch (45) mates with a rib (46) provided on
the wall of the respective housing (5, 6).

21. Plugconnector (2) of a connector assembly accord-
ing to any of the preceding claims, provided with at
least two rows of terminal connections (4) which are
accommodated in a first plastic housing, at least
one row of which consisting of male terminal pins,
and at least one electrically conducting first shield-
ing member (15) arranged between said rows of ter-
minal connections in the plug connector and being
rigidly accommodated in the first housing, charac-
terized in that each said contact element of each
said first shielding member (15) within the plug con-
nector (2) is a resilient, flat contact element.
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menber (15) conprises several

al ongsi de one another, and This is the replacenent sheet Date:

. 1997
are connected to one anot her,

cl osed contact el- ements (18) situated

18 OCT

26 - when the plug connector (2) and the socket connec- tor (1)
t he cl osed contact elenents (18') of the

second shi el ding nenber (14) close off the opening between adja- cent,

oppositely situated closed contact elenents (18) of the first shielding
menber (15) and the closed contact elenents (18) of the first shielding
menber (15) close off the opening gfgmeen adj a-

22. Socket connector (1) of a connector assembly ac-

cording to any of the claims 1 to 20 provided with at
least two rows of terminal connections (10} which
are accommodated in a second plastic housing, at
least one row of which consisting of female terminal
connections, and at least one conducting shielding
member {14) arranged between said rows of termi-
nal connections in the socket connector and being
rigidly accommodated in a second housing and
comprising at least one resilient contact element,
characterized in that each said contact element of
each said second shielding member (14} within the
socket connector (1) is a resilient, flat contact ele-
ment.

R

pDate:

replacement nee!

4 g oCT 1997



cent, oppositely situated closed contact elenents (18 ) of the second
shi el ding nenber (14). 15. Electrical connector assenbly according to one
of the preceding clains, wherein the ends of the con- tact elenents of the
second shi el ding nmenber (14) are to sone extent bent, and wherein the ends
of the contact elements of the first shielding contact nmenber (15) are al so
bent to sone extent. 16. Electrical connector assenbly according to Claim
15, wherein the ends of adjacent contact elenents of both the first (15)
and the second (14) shielding nmenber are to some extent bent, turn and turn
about, to an ofi gkdé?0|ng side as seen in he co cted state of the

socket connect he plug connector (2). @y.‘ rical connector
assenbl y accorg;ng La,nnp ok X2 X3 X4
T A3 Zx:r"q;e T b (B Z~T -8
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the preceding clains, wherein projections (43, 44) situated between

adj acent contact elenents in the housing (5, 6) are provided agai nst which
the con- tact elenents rest in the |ongitudinal direction of the connector
(1, 2). 18. Electrical connector assenbly according to one of This is the
repl acenent sheet Date: 1 8 OCT 1997 - 27 - the preceding clains,
wherein the first shielding nenber (15) is made of conducting plate

mat eri al approximtely 0.15 mmthick. 19. Electrical connector assenbly
according to one of -2
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the preceding clains, wherein the second shielding nenber (14) is made of
conducting plate material approximately 0.15 mmthick. 20. Electrical
connector assenbly according to one of the preceding clains, wherein the
open contact el- ement (19) is provided with a notch (45) in a section

whi ch connects the two lips (20, 21) to one another, which notch (45) mates
with arib (46) provided on the wall of the respective housing (5, 6). 21.
Plug connector (2) of a connector assenhly.accord- ing to any of the
preceding clains, provided with at | east two rows of term nal connections
(4) which are accommodated in a firgt.plasti¢ housing, at |east one row of

whi ch consisting of male term nal pin$,Jand | east one electrically
conducting first sh}eld i ng menber (15x arranged between said rows of ter-
it (00823 4425 F—
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m nal connections in the plug connector and being rigidly accomobdated in
the first housing, charac- terized in that each said contact el enent of
each said first shielding menber (15) within the plug con- nector (2) is a
resilient, flat contact elenent. This is the replacenent sheet Date: 18
OCT 1997 - 28 - 22. Socket connector (1) of a connector assenbly ac-
cording to any of the clains 1 to 20 provided with at |east two rows of
term nal connections (10) which are acconmodated in a second plastic

housi ng, at |east one row of which consisting of fenmale term nal
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connections, and at |east one conducting shielding nmenber (14) arranged
between said rows of term - nal connections in the socket connector and
being rigidly acconmpdated in a second housing and conprising at |east one
resilient contact elenment, characterized in that each said contact el enent
of each said second shielding nenber (1 4) within the socket connector (1)
is aresilient, flat contact ele- ment. This_igs the replacenent sheet
Date: 1 8 OCT 1997
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Abstract

CONNECTOR HAVING PLATE-TYPE INTERNAL SHIELDING

The invention relates to an electrical connector assembly.
comprising a plug connector and a socket connector mating there-
with, which plug connector is provided with at least two rows of
terminal connections and which socket connector is provided with at
least two rows of terminal connections, the plug connector being
provided with at least one electrically conducting first type of
shielding member arranged between the rows of terminal connections,
the socket connector being provided with at least one conducting
second type of shielding member arranged between the rows of ter-
minal connections and comprising at least one first type of sprung
contact element, which first shielding member and second shielding
member make electrically conducting contact with one another when
the plug connector and the socket connector have been pushed into
one another, wherein the first type of shielding member in the plug
connector contains at least one second type, also sprung, of con-
tact elemen£ which is situated at least virtually in one plane and
each first type of sprung contact element in the socket connector

is situated at least virtually in one plane.
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