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CONNECTOR HAVING PLATE-TYPE INTERNAL SHIELDING 

Background of the Invention 

The invention relates to ~ electrical connector assembly 

comprising a plug connector and a socke_t connector mating there-

10 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 connector is provided with at least 

15 two rows of terminal 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 elec­

trically conducting contact with a female terminal connection when 

plug connector and socket connector are pushed into one another, 

20 the plug con.lector 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 connector being pro­

vided with at least 'one conducting second type of shielding member 

25 arranged between 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 

30 the socket connector have been pushed into one another . ... 

.;·­
Such a connector assembly is disclosed by the International 

Patent Application WO 88.04484. This describes two connectors, a .... 
plug connector and a socket connector which can be pushed onto one 

35 another. The plug connector comprises two rows of male terminal 

pins which are able to mate with two rows of female terminal con-
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nections of the socket connector. Between the two rows of male 

terminal pins in the housing of the plug connector there is accom­

modated at least one plate-type shielding member. Accomnodated 

between the two rows of female terminal connections in the housing 

5 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 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 construct the entire 

shielding, consisting of the combination of a shielding me~.ber 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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in the socket connector is situated at least virtually in one 

plane. 

As a result of these measures, the shielding combination no 

5 longer needs two ~ifferent 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 

plu9 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 another 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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· 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 eJDbodime~t, the connector assembly according 

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. 

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 

20 

to the invention has the characteristic that the second shielding 

member comprises several closed contact elements situated alongside 

one another. 

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 situated 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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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 

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 is 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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ing which is solely intended to illustrate and must not be inter­

preted in a limiting sense. In the drawings: 

Figures 1a, b and c show a plug connector and a socket conne-

5 ctor pushed into one another, without shielding plate; 

10 

Figures 2a, b and c show a plug connector and a socket conne­

ctor pushed into one another, with shielding plate; 

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; 

20 

25 

Figure 6 shows a cross section of the connector according to 

Figure 5; 

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 S; 

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 connector according to 

30 Figure 9; 

35 

Figure 11 shows a side view of the connector according to 

Figure 9; 

Figure 12 shows a cutaway longitudinal view of the connector 

according to Figure 9; 
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Figures 13a to d inclusive show a shielding plate such as is 

used in the present invention; 

Figure 14 shows first alternative shielding plates according 

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 

15 to the invention. 

Detailed Description of the Embodiments 

In the Figures, the same reference numerals always refer to 

20 the same components. Figures 1a, b and c 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 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 ter­

minal connections 10. The same applies, but in that case converse-

30 ly, to the rows of female terminal connections 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 rows. 

35 

Every female terminal connection 10 leads, via feed-through 3 
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(or 11) to a printed circuit board 7 for electrical connection to 

other circuit elements (not shown). Every female terminal connec­

tion 10 has one feed-through 3 or 11: if, viewed in the longitudi­

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

S a 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 (Figure 1c) than the feed-through 3. The 

female terminal connections 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 1c). 

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 

other 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 from, 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). 

lf 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 Bis, for example, 1.6 mm. 

Figures 2a, b and c 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, 



9 

respectively, make electrically conducting contact and in this way 

form an electromagnetic shielding against crosstalk between one row 

of connections (for example the uppermost row in Fi~e 2c) and the 

other row of connections (the lowermost row in Figure 2c). The 

5 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 

predetermined voltage, for example ground potential. The shielding 

io 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 x1 in Figure 1a and is therefore, preferably, 

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

15 equal to x2 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 

18 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 board 8. 
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The contact elements 18, 19 are, as stated, constructed in 

such a way that they can spring perpendicularly to the plane of the 

drawing 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 a 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 

15 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 

25 

when the socket connector 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. 

All the open contact elements 19 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 

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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an open contact element 19. Variants of this are possible as will 

be explained below by reference to Figures 14 to 17 inclusive. 

Essential to the invention is that both the closed contact 

5 element 18 and the open contact element 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 2c. It can clearly 

be seen that, when socket connector and plug connector a~e pushed 

15 into one another, the shielding plate 14 of the socket connector 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 18 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 connector 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 requires 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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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 con-

5 nector 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 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 adjacent contact 

elements and the shielding consists of electrically separated sec-

tions each having their own voltage. Figure 5 shows four pairs of 

15 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. 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 

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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Figure 7 shows a side view of the plug connector 2 in which 

some preferred dimensions are included. The height xS 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 cf 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 ~en arbitrarily chosen and can also be different 

within the scope 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 connector. 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. 

iWii~iimiT 



14. 

The width x12 of the socket connector is 3.5 mm, the spacing x13 

between the shielding plate and the centres of the female terminal 

connections 10 1.0 mm, the spacing x14 between the centreline of 

the two rows of female terminal connections 10 2.0 mm, the total 

5 length x19 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 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 sock.et 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 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 

30 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 29, 

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 

iii1iiiflf 
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longitudinal direction. The reference numerals are identical to 

those which have also been used in Figure 4, so that Figure 12 

requires no separate explanation. 

5 Fi911res 13a to d inclusive show separate strip-type shield-

in9s 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-throu9hs 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 1 19 is, for example, also 2.5 mm but this 

does not necessarily have to be equal to the centre-to-centre spac-

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

Figures 13b and d 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 14a and b show a first variant of the shielding 

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 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 1 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 1 of half the still identical shielding 

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

dimple 23', 24 1
• 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 also 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 1Sa 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 15a 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, 18f/18' 
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and 19/19 which slit continues to exist if a plug connector and a 

socket 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 ment of Figures 16a and b makes use of the same 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. If this is a drawback, it can be remedied by bending adjacent 

25 

contact elements 18, 18'' 19 turn 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' I 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 
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contact elements 18, 18', 19 in a connector which come into contact 

with mating contact elements 18, 18', 19 in another connector can 

be provided with a thin gold layer. In the embodiments of Figures 

13 to 16, a thin gold layer on one side of the different contact 

S 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 limited 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. 



19 

Claims 

1. An electrical connector assembly, comprising a plug con­

nector and a socket connector 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 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 

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 connection 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 betwea~ 

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, also sprung, of contact element (18, 19) 

which is at least virtually situated in one plane and that each 

said first type of sprung contact element (18, 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 

I lllllll llllll lllll lllll II llll 
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action. 

3. An electrical connector assembly according to Claim 1 or 

2, wherein the second type of shielding member is provided with a 

5 second elongated support for the sprung contact elements wherein 

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 {19). 

35 

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. 

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

l lll\11\ lltl\I Hit\ \ll\I \l lll\ 
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3 or 8, wherein the second shielding member (14) comprises several 

closed contact elements (18') situated alongside one another. 

10. An electrical connector assembly accordinq 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) comprises 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 c·ontact 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 (19). 

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

or 3, wherein the second shielding member (14) comprises several 

closed 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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nector (2) and socket connector (1) are pushed into one another, 

the closed contact elements (18') of the second shielding member 

(14) close off the opening between two adjacent, oppositely situ­

ated closed contact elements (18) of the first shielding member 

5 (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). 

10 15. An electrical connector assembly according to one of the 

15 

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 

20 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 

25 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 

30 of conducting plate material approximately 0.15 mm thick. 

35 

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 
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preceding claims, wherein the open contact element (19) is provided 

with a notch (45) in a section which connects the two lips (20, 21) 

to one another, which notch (45) mates with a rib (46) provided on 

the wall of the respective housing (5, 6}. 

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. 

15 

23. A shielding member for an electrical connector assembly 

as defined in one of the preceding claims. 

***** 
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