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Connector 

The invention relates to a connector, comprising a body of 

5 electrically insulating material, contact members fitted in the body, 

and an outer conductor fitted around the body, the body being provided 

at a contact side with one or more contact holes for receiving·signal 

pins of a complementary cqnnector and contacting them with the contact 

members, the outer conductor being provided with one or more strip-type 

10 contact springs extending along the connector for contacting earth pins 

of the complementary connector, the contact springs being made integral 

with the outer conductor, and an edge of the outer conductor lying at 

least in the vicinity of the contact side of the body. Such a connector 

is known from European patent application EP· 0,446,980. 

15 The connector known from the above-mentioned European patent 

application is provided with contact springs extending in the lengthwise 

direction of the connector, for contacting the earth pins of the comple­

mentary connector. These contact springs are made from the material of 

the outer conductor by making incisions in said outer conductor in the 

20 lengthwise direction, said incisions extending from the edge of the 

outer conductor lying at the contact side of the connector. This 

produces a cpntact spring which is connected to the outer conductor by 

its end facing away from the contact side, and of which the end lying at 

the contact side is free. The free end is bent over a short distance in 

25 the direction of the contact hole, in order to simplify the mechanical 

contact with the earth pin in question when joining together the 

complementary connector and the connector. In order to obtain a good 

contact with the earth pins, the free end of this known contact spring 

lying at the contact side is bent upwards slightly relative to the outer 

30 conductor, so that the contact spring as a whole has a bent shape, with 

the result that a satisfactory spring action is obtained. 

The above-mentioned design of the contact spring of the known 

connector has, however, the disadvantage that incisions have to be made 

in the outer conductor in order to form the contact spring.- Due to the 

35 fact that the contact springs are bent away from the outer conductor in 

order to obtain a spring action, the incisions are enlarged to 

longitudinal slits, which therefore extend on either side of each 

contact spring between said contact spring and the outer conductor. 
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When such a connector is used, energy will be radiated out from 

said lonqitudinal slits. This is a disadvantage in particular in the 

case of high signal frequencies, for example of the order of magnitude 

of 1 GHz. The energy loss which this involves inthe connector results 

5 in an impedance mismatch. As is known, an impedance mismatch in a signal 

line produces undesirable phenomena such as reflections of the signal. 

The occurrence of reflections results in distortion of the· signal 

received. 

The object of the invention is to avoid the above-mentioned 

10 disadvantages and to provide a connector which at high frequencies does 

not produce undesired energy loss through the radiation of. 

electromagnetic energy.from openings present in the connector. For that 

purpose, the connector according to the invention is characterised in 

that the contact springs extend essentially from said edge along the --
15 outer conductor, in such a way that the outer conductor has an 

essentially uninterrupted outer periphery. 

Through the fact that the contact springs (resilient contacting 

elements) of the connector according to the invention extend essentially 

from the edge of the outer conductor and are therefore with one end 

20 connected to the outer conductor on or near the edge, the incisions and 

the longitudinal slits resulting from them in the known cc>nnector are 

avoided. The end of the contact springs connected to the outer conductor 

preferably directly adjoins the edge of the outer conductor. The other 

end can be situated, for example springing freely, at some distance from 

25 the surface of the out~r conductor. In principle, the contact springs 

extend essentially parallel to the outer conductor above the s\irf ace of 

the outer· conductor. The fact that the contact springs are made inteqral 

with the outer· conductor ensures a good mechanical and electrical 

connection between the outer conductor and the contact springs. 

30 The connector according to the invention is preferably designed 

in such a way that the said edge of the outer conductor adjoins the 

contact side of the body of the connector. In other words, the outer 

conductor essentially completely surrounds the body of the connector in 

the vicinity of the contact side, but does not project beyond said body. 

35 An optimum impedance match is obtained in this way. It is, however, 

possible to make the outer conductor such that it projects beyond the 

body of the connector and thus forms a protective sleeve. The 

complementary connector must, of course, be adapted to accommodate this 

-----·--··-····· 
THIS SHEET HAS Gi .. '...::J. 

REPLACED 



3 .. 

projecting part. 

One or more contact springs can be provided on the connector 

according to the invention, the number of contact springs in principle 

depending on the number of earth pins of the complementary connector to 

5 be contacted. The contact springs can be fitted on different sides of 

the connector. The connector according to the invention is preferably 

designed in such a way that contact springs are fitted on opposite sides 

of the connector. Such a design has the advantage that an electrically 

symmetrical configuration with a constant distance between signal and 

10 earth is obtained, thus guaranteeing a good suppression of reflections. 

It is also possible to make the connector according to the invention in 

such a way that at least two adjacent contact springs are fitted on one 

side of the connector. For contacting several earth pins lying close 

together it is possible to make a single contact spring in such a way 

15 that it is split along at least a part of its length and thus forms two 

.or more partial contact springs. 

The connector according to the invention is advantageously 

designed in such a way that the connector is equipped for the connection 

of at least one coaxial cable. For this, the contact members situated in 

20 the body of the connector are equipped to receive the central conductor 

of a coaxial cable, while the outer conductor is provided with suitable 

connection members for connecting the outer conductor of the coaxial 

cable. The connector according to the invention is also suitable for 

connecting to a twin coax. 

25 The connector according to the invention can be used in many 

applications, in particular in applications for high-frequency signal 

transmission. The connector can interact with a complementary connector 

which is designed for fitting on a printed circuit board, so that the 

connector according to the invention permits the connection of, for 

30 example, a coaxial cable on a printed circuit board. In this case it is 

advantageous to make the complementary connector in such a way that the 

contact pins are bent through a right angle. This makes it possible to 

make the part of the contact pins of the complementary connector which 

has to be inserted in the connector run parallel to the printed circuit 

35 board. 

The invention therefore provides a greatly improved connector, 

with which at high frequencies losses due to reflections are effectively 

suppressed. It has been found that no disturbing reflections occur in 
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the frequency range Up to about 3 GHz. Compared with the connector 

described in the above-mentioned European patent application, the 

operating frequency can be approximately doubled with the same quantity 

of reflect~ons, while the quantity of reflections is considerably 

5 reduced at the same operating frequency. 

The invention will be explained by way of example with reference 

to the figures. 

Figure 1 shows in perspective an embodiment of the connector 

according to the invention. 

·10 Figure 2 shows in Perspective other embodiments of the connector 

according to the invention. 

Figure 3 shows in cross-section an embodiment of the connector 

according to the invention, inserted into a holder designed for it. 

The connector unit shown in Figure 1 comprises a holder 1 and a 

15 connector 2. The holder 1 comprises a body 3 which for the sake of 

clarity of the figure is only partially shown. The body 3 is provided 

with feed-through apertures 4 for feeding through contact pins of a 

complementary {male) connector {not shown). In Figure 1 two feed-through 

apertures 4 are always situated above one another for feeding through a 

20 set of contact pins, the earth pin {not shown) being fed through the 

upper feed-through aperture, and the signal pin {not shown) through the 

feed-through aperture 4 below it. The body 3 is also provided with a 

supporting.floor 5 and a supporting wall 6 for supporting and 

positioning the connector 2. A positioning rib 7 is provided on the 

25 supporting wall 6 for positioning the connector 2 during fitting of the 

connector 2 and when it is inserted. 

The connector 2 comprises a body 8 which, like the body 3 of the 

holder 1, is preferably made of an electrically insulating material such 

as plastic. Two contact holes 9 are provided in the body 8 shown, for 

30 the accommodation of contact pins (not shown) of the complementary 

connector (not shown) inserted through the feed-through apertures 4. The 

contact holes 9 are positioned in the body 8 in such a way that when the 

connector is inserted they lie opposite the feed-through apertures 4 in 

the body 3. The side of the body 8 facing the feed-through apertures 4, 

35 in which the contact holes 9 are provided, forms the contact face 10. 

Provided inside the body 8, in line with the contact holes 9. are 

contact members {not shown) which in the fitted state are connected to 

the inner conductor of, for example, a coaxial cable (not shown). In the 
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embodiment shown in Figure 1 a twin coax or, for example, a pair or 

coaxial cables can be inserted into the connector 2 by means of the 

cable support 11, which is situated at the side of the body 8 furthest 

away from the contact face 10. Such a twin coax or pair of cables can be 

5 clamped in the cable support 11 by means of a crimp connection. The 

outer conductors of such coaxial cables {not shown) in,the fitted state 

are electrically connected to the outer conductor 12 of the connector 2, 

since the cable support 11 and the outer conductor 12 are integral. The 

outer conductor 12, which is preferably made of thin sheet metal, 

10 surrounds the connector 2 completely, with the exception of the contact 

face 10 and the side where the cable support-ll is fitted. Fitting the 

outer conductor 12 around the entire, virtually uninterrupted periphery 

of the connector 2 produces both a good protection against high­

frequency electromagnetic radiation and a better impedance. 

15 The edge 13 of the outer conductor, which when inserted lies 

close to the feed-through apertures 4 of the holder 1, adjoins the 

contact face 10. From said edge 13 two contact springs 14 extend 

. backwards, i.e. from the contact face 10 along the connector 2 in the 

direction of the cable support 11. As shown in Figure 1, the contact 

20 springs 14 are integral with the outer conductor 12, which pe!lllits good 

mechanical and electrical contact and a simple fitting of the components 

of the connector. The contact springs 14 are made by providing the outer 

conductor 12 with two projecting strips, which are then bent over. In 

order to facilitate this bending, in the embodiment of Figure 1 

25 relatively short and narrow notches 15 are provided on either side of 

the contact springs. These notches 15 can be very short and can be 

omitted if desired. In order to produce a greater contact surface, each 

contact spring_in the embodiment shown is provided with a shoulder 16, 

but this is not essential for the invention. 

30 The holder 1 is also provided with clamping members 17 for 

35 

clamping the connector 2 when it is fitted in the body 3 of the holder 

1. These clamping members 17 have a spring action and are formed in such 

a way that the connector 2 can be inserted simply into the holder 1 and 

is locked well when inserted. 

Figure 2 shows two other embodiments of the connector 2 according 

to the invention. Both embodiments also comprise a body 8, provided with 

an outer conductor 12 with a contact spring 14. Only one contact hole 9 

is provided in these embodiments, which are suitable for connecting ~ne 
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cable. such as a· coaxial·. cable. As can be seen ·from ·Figure·. 2. the 

connector 2 can be made either square {rectangular} Qr round. Other 

shapes, such as oval, are also possible, provided that the complementary 

connector is adapted to these shapes. 

5 The connectors shown in Figure 3 according to one embodiment of 

the invention are inserted into holes of the holder 1 formed for the 

purpose. These holes are bounded by, inter alia, a supporting floor 5 

and supporting walls 6, the supporting walls 6 being provided with 

positioning ribs 7. A coaxial cable 20 is connected to each of the two 

10 connectors 2. The holder 1 of Figure 3 also has a body 3 with feed­

through apertures 4. through which contact pins 21 can be inserted. Two 

of these contact pins 21, which are fixed to a complementary connector 

{not shown}, are shown by way of illustration in Figure 3. The contact 

pin (earth pin} 21. which in the figure lies next to the connector 2 

15 shown as the lower one. makes both mechanical and electrical contact 

with the contact spring 14 of said lower connector 2. The contact pin 

{signal pin} 21, which is inserted into the contact hole of said 

connector 2, contacts a contact member 22 situated in the body 8 of the 

connector 2 at contact places 23 formed for the purpose. The inner 

20 conductors 24 of the coaxial cables 20 are aiso connected to said 

contact members 22. The outer conductors 25 of the coaxial cables 20 are 

clamped in a part of th~ outer conductor 12 of the connector 2 forming a 

cable clip. In the embodiment shown, the cable clip is· integral with the 

outer conductor 12 of the connector 2• so that an electrical contact is 

25 established between the outer conductor 25 of the coaxial cable and the 

outer conductor 12 of the connector 2. 

The contact springs 14 extending from the edge 13 lying near the 

contact face 10 of the connector 2 have a contact place 30 which is 

formed by a slight curvature of the contact springs 14. Such a curvature 

30 causes an increased local contact pressure and thus ensures an improved 

electrical contact between the contact pins 21 and the contact springs 

14. In order to make the insertion of the connectors easier, the contact 

springs 14 are formed in such a way that they have a relatively long 

first part extending essentially between the edge 13 and the contact 

35 place 30. This first part forms a slight angle relative to the body 8, 
so that on insertion of the connectors the spring force of the contact 

springs 14 against the contact pins (earth pins} 21 is increased only 

slowly. 
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The second part of the contact springs 14 lying b~t~een"''the 
contact place 30 and the free end 31 forms a larger and opposite angle 

relative to the body 8, in order to provide the curvature of the conta~t 

places 30. The ratio between the length of the contact springs 14 and 

5 the force exerted by said contact springs 14 on the contact pins 21 is 

selected in such a way that, on the one hand, the connector 2 can be 

pushed easily along the contact pins 21 and, on the other, the spring 

force is sufficient to ensure_ a good electrical contact. 

In the embodiment shown in Figure 3 the connectors 2 each contact 

10 two contact pins 21, one of which is an earth pin, and one a signal pin. 

It is also possible to make the connector according to the invention in 

such a way that each set of contact pins 21 has two signal pins and one. 

earth pin. The signal/earth ratio of the contact pins depends on the 

number and the positions of the contact places in the connector, this 

15 number and these positions being determined by the signal pins and 

contact members inside the connector and the contact springs outside the 

connector. 

Other cables can also be used instead of the coaxial cables 

shown. A greatly reduced energy loss from radi.ation will always be 

20 achieved by not cutting the contact springs 14 out of the surface of the 

outer conductor 12, but forming them, for example, by means of a strip 

projecting outside the outer conductor 12 and bending it back. 
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CLAIMS 

1. Connector (2), comprising a body (8) of electrically insulating 

5 material, contact members (22) fitted in the body, and an outer 

conductor (12) fitted around the body, the body (8) being provided at a 

contact side (10) with .one or more contact holes (9) for receiving 

signal pins (21) of a complementary connector and contacting them with 

the contact members (22), the outer conductor (12) being provided with 

10 one or more strip-type contact springs (14) extending along the 

connector for contacting earth pins (21) of the complementary connector, 

the contact springs (14) being made integral with the outer conductor 

(12), and an edge (13) of the outer conductor (12) lying at least in the 

vicinity of the contact side (10) of the. body, characterised in that the 

15 contact springs (14) extend essentially from said edge (13) along the 

outer conductor (12), in such a way that the outer conductor (12) has an 

essentially uninterrupted outer periphery. 

2. Connector according to Claim 1, wherein the said edge (13) of the 

outer conductor (12) adjoins the contact side (10) of the body (8). 

20 3. Connector according to Claim 1 or 2, wherein contact springs (14) 

are fitted on opposite sides of the connector (2). 

4. Connector according to any of the preceding claims, wherein at 

least two adjacent contact springs (14) are provided at one side of the 

connector (2). 

25 5. Connector according to any of the preceding claims, wherein a 

contact spring (14) for contacting more than one earth pin (21) is split 

over at least a part of its length. 

6. Connector according to any of the preceding claims, which is 

equipped for the connection of at least one coaxial cable (20). 

30 7. Connector according to Claim 6, wherein the coaxial cable (20) is 

a twin coax. 

8. Connector according to any of the preceding claims, having an 

essentially rectangular periphery. 

9. Flat blank of electrically conducting sheet material for forming 

35 therefrom the outer conductor (12) of the connector (2) according to any 

of the preceding claims. 
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Abstract 

CONNECTOR. 

Connector, comprising a body of electrically insulating material, 

contact members fitted in the body, and an outer conductor fitted around 

10 the body, the body being provided at a contact side with one or more 

contact holes for receiving signal pins of a complementary connector and 

contacting them with the contact members, the outer conductor being 

provided with one or more strip-type contact springs extending along the 

connector, for contacting earth pins of the complementary connector, the 

15 contact springs being made integral with the outer conductor, an edge of 

the outer conductor lying at least in the vicinity of the contact side 

of the body, and the contact springs extending essentially from the said 

edge along the outer conductor, in such a way that the outer conductor 

has an essentially uninterrupted outer periphery. 
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AEP~ACEMENT SHEET 

The invention relates to a connector, comprising a body of 
electrically insulating material, contact members fitted in the body, 
an~ an outer conductor fitted around the body, the body being provided 

. at a contact side with one or more contact holes for receiving signals 
pins of a complementary connector and contacting them with the contact 
members, the outer conductor being provided with one or more strip-type 
contact springs shaped as rearward bent lugs and extending along the 
connector for contacting earth pins of the complementary connector, the 
contact springs being made integral with the outer conductor and 
extending essentially from an edge of the outer conductor which edge 
substantially coincides with the contact side of the body, in such a way 
that the outer conductor has an essentially uninterrupted periphery. 
Such a connector is known from British patent application GB-A-
2.104.312. 

In GB-A-2.104.312 several connectors are described to connect a 
coax cable to terminal pins on a printed circuit board. The known 
connector comprises an insulating body and an outer conductor enclosing 

·the body. Within the body one signal conductor is provided. The outer 
conductor is, in one embodiment of the known connectors, provided with 
contact lugs extending from the contact side of the connector and bent 
rearward inward in the direction to the inner signal conductor. These 
contact lugs are to contact earth pins provided on the printed circuit 
board. 

European patent application EP-A-0.446.980 describes a connector 
provided with contact springs extending in the lengthwise direction of 
the connector, for contacting the earth pins of a complementary 
connector. These contact springs are made from the material of the outer 
conductor by making incisions in said outer conductor in the lengthwise 
direction, said incisions extending from the edge of the outer conductor 
lying at the contact side of the connector. This 
spring which is connected to the outer conductor by 
from the contact side, and of which the end lying 
is free. The free end is bent over a short distance 
the contact 

produces a contact 
its end facing away 
at the contact side 
in the direction of 
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hole, in order to simplify the mechanical cant.:act witi1 the earth. 

pin in question when joining together the complementary connector 

and the connector. In order to obtain a good contact with the earth 

pins, the free enq of this known contact spring lying at the con­

tact side is bent upwards slightly relative to the outer conductor, 

so that the contact spring as a whole has a bent shape, with the 

result that a satisfactory spring action is obtained. 

The above-mentioned design of the contact spring of the con­

nector known from EP-A-0.446.980 has, however, the disadvantage 

that incisions have to be made in the outer conductor in order to 

form the cqntact spring. Due to the fact that the contact springs 

are bent away from the outer conductor in order to obtain a spring 

action, the incisions are enlarged to longitudinal slits, which 

therefore extend on either side of each contact spring between said 

contact spring and the outer conductor. 

When such a connector is used, energy will be radiated out 

from said ~ongitudinal slits. This is a disadvantage in particular 

in the case of high signal frequencies, for example of the order of 

magnitude of 1 GHz. The energy loss which this involves in the con­

nector results in an impedance mismatch. As is known, an impedance 

mismatch in a signal line produces undesirable phenomena such as 

r~flections of the signal. The occu~rence of reflections results in 

distorti?n of the signal received. 

The o~ject of the invention is to provide a connector which 

at high frequencies does produce less undesired energy loss than 

the connectors from the prior art. 

For that purpose, the connector according to the invention is 

characterised in that the connector is of the twinax type having 

two contact members enclosed by the outer conductor and in that the 

stri~-type contact springs are shaped as rearward outward bent 

lugs. 

The twinax type connector according to the invention can be 

used in many applications, in particular in applications for high­

frequency signal transmission. The connector can interact with a 

complementary connector which is designed for fitting on a printed 

circuit board, so that the connector according to the invention 
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permits the connection of·a twinax cable on a printed 

board. In this case it is advantageous to make the complementary 

connector in such a way that the contact pins are bent through a 

right angle. This makes it possible to make the part of the contact 

pins of the complementary connector which has to be inserted in the 

connector run parallel to the printed circuit board. 

The invention provides an improved connector, with which at 

high frequencies losses due to reflections are effectively . 

suppressed. It has been found that no disturbing reflections occur 

in the frequency range up to about 3 GHz. Compared with, for 

instance, the connector described in the above-mentioned European 

patent application EP•A-0.446.980, the operating frequency can be 

approximately doubled with the same quantity of reflections, while 

the quantity of reflections is considerably reduced at the same 

operating frequency. 

Since the contact springs (resilient contacting elements) of 

the connector according to theinvention extend essentially from 

the edge of the outer conductor and are therefore with one end 

connected to the outer conductor on or near the edge, no incisions 

or longitudinal slits are needed. In principle, the contact springs 

.extend essentially parallel to the outer conductor above the sur­

face of the outer conductor. The fact "that the contact springs are 

made integral with the outer conductor ensures a good mechanical 

and electrical connection between the outer conductor and the con­

tact springs. 

The connector according to the invention is designed in such 

a way that the said edge of the outer conductor substantially co­

incides with the contact side of the body of the connector. In 

other words, ~he outer conductor essentially completely surrounds 

the body of the connector in the vicinity of the contact side, but 

does not project beyond said body. An optimum impedance match is 

obtained in this way. 

One or more contact springs can be provided on the connector 

according to the invention, the number of contact springs in prin­

ciple depending on the number of earth pins of the complementary 

connector to be contacted. The contact springs can be fitted on 
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different sides of the connector. The connector according to the 
invention is·preferably designed in such a way that contact springs are 
fitted on opposite sides of the connector. Such a design has the 
advantage that an electrically symmetrical configuration with a constant 
distance between signal and earth is obtained, thus guaranteeing a good 
suppression of reflections. It is also possible to make the connector 
according to the invention in such a way that at least two adjacent 
contact springs are fitted on one side of the connector. For contacting 
several earth pins lying close together it is possible to make a single 
contact spring in such a way that it is split along at least a part of 
its length and thus forms two or more partial contact springs. 

The invention will be explained by way of example with reference 
to the figures. 

Figure 1 shows in perspective an embodiment of the connector 
according to the invention. 

Figure 2 shows in cross-section an embodiment of the connector 
according to the invention, inserted into a holder designed for it. 

The connector unit shown in Figure 1 comprises a holder 1 and a 
connector 2. The holder 1 comprises a body 3 which for the sake of 
clarity of the figure is only partially shown. The body 3 is provided 
with feed-through apertures lJ for feeding through contact pins or a 
complementary {male) connector (not shown). In Figure 1 two feed-through 
3pertures 4 are alway,s situated above one another for feeding through a 

·set of contact pins, the earth pin (not shown) being fed through the 
upper feed-through aperture_, and the signal pin (not shown} through the 
feed-through ~perture IJ below it. The body 3 is also provided with R 

supporting floor 5 and a supporting wall 6 for supporting and 
positioning the connector 2. A positioning rib 7 is provided on the 
supporting waJ,l 6 for posi'tioning the connector 2 during fitting of the 
connector 2 and when it is inserted. 

The connector 2 comprises a body 8 which, like the body 3 of the 
holder 1, is preferably made of an electrically insulating material such 
as plastic. Two contact holes 9 are provided in the body 8 shown, for 
the accommodation of contact pins (n?t shown) of the complementary 
connector (not shown) inserted through the feed-through apertures IJ. The 
contact holes 9 are positioned in the body 8 in such a way that when the 
connector is inserted they lie opposite the feed-through apertures lt in 
the body 3. The side of the body 8 facing the feed-through apertures l1, 

in which the contact holes 9 are provided, forms the cont:nct face 10. 
Provided inside the body 8, in line with the contact holes 9. at"e 
contact members (not shown) which in the fitted state ar·cr-~H'f'l'e.M-eQ.-!Oi;.... ___ _ 
the inner conductoc- of, foe- exnmple, n coaxial cable (no ~~r~E¥,~Nlh§HEET I 0 1 JUL 1999 I 



REPLACEMENT SHEET 

5 

embodiment shown in Figure 1 a twinax or, for example, a pair of coaxial 
cables can be insert,ed into the connector 2 by means of the cable 
support 11, which is situated at the side of the body a furthest away 
from the contact face 10. Such a twinax or pair of cables can be clamped 
in the cable support 11 by means of a crimp connection. The outer 
conductors of such ebaxial cables (not shown) in the fitted state are 
electrically connected to the outer conductor 12 of the connector 2, 
since the cable support 11 and the quter conductor 12 are integral. The 

outer conductor 12. which is prefet·ably made of thin sheet metal, 

surrounds the connectbr 2 completely, with the exception of the contact 

face 10 and the side where the cable support 11 is fitted. Fitting the 

outer conductor 12 around the.entire, virtually uninterrupted periphery 

of the connector 2 produces both a good pC"otection against high­

frequency electromagnetic rndiation and a better impedance. 

The edge 13 of the oute1· conductor, which when insP.rted lies 

close to the feed-tht"ough ~pe1·tm.·es 11 of the holder 1, adjoins the 

contact face 10. From said edge 13 two contact springs 111 extend 

backwards, i.e. from the contact face .10 along the connector 2 in the 

direction of the cable support 11. /\s shown in Figure l, the contact 

springs 14 are integral with the outer conductor 12, which permits good 

mechanical and electrical coiltact and a simple fittJng of the components 

of the connecto1·. The contact spl"ings 111 nre mnde by pl."'ovj.ding the outer 

conductor 12 with two projecting strips. which at"e then b·ent over. In 

order to facilitate this bending·, in the embodiment of Figure 1 

relatively sh.ort and nart·ow notches 15 are pt"ovicled on eil;her s.i.da e>f -

the contact springs. These notches 15 cnn be very shot·t and can be 

omitted if desit·ed. In 01·de1· to pL·oduce a greatet· contact i::urface. eac:h 

contact spring in the embodiment shown is provided with n shoulder J.6, 

but this is not essential. for the lnvenl.i.on. 

The holder 1 is al.so provided with cl.amping membet·s 17 for 

clamping the connector 2 when it is fitted in the booy 3 of the holder 

1. These clamping members 17 hnve n spdng action and are formed in such 

a way that the connector 2 cnn bP. inserted simply into the holder 1 and 

is locked well when inserted. 
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The connectors shown in Figure 2 according to one embodiment of 
the invention are inserted into holes of the holder l formed for the 
purpose. These holes are bounded by, inter alia, a supporting floor 5 
and supporting walls 6, the supporting walls 6 being provided with 
positioning ribs 7. A coaxial cable 20 is connected to each of the two 
connectors 2. The holder 1 of Figure 2 ·also has a body 3 with feed­
through apertures 4, through which contact pins 21 can be inserted. Two 
of these contact pins 21, which are fixed to a complementary connector 
{not shown), are shown by way of illustration in Figure 2. The contact 

pin (earth pin} 21. which in the figure lies next to the connector 2 

shown as the lower one. makes both mecllAnical and electt"ical contact 

with the contact spdng l'I or snid lower connectot" 2. The contnct pin 

_(signal pin) 21, which is inset"ted into the contact hole of said 

connector 2, contacts a contact member 22 situated i1t the body 8 of the 

connector 2 at contact places 23 fot:"med· for the purpose. ·n~e inner 

conductors 24 of the coaxial cables 20 are also connected to said 

contact members 22. l'he outer conductors 25 of the coaxial cables 20 are 

clamped in a part or the outer conductot• 12 or the connector 2 forming a 

cable clip. In the embodiment shown, the cnble clip is integral with the 

outer conductor 12 of the connector 2. so that an electrical contact is 

established b~tween the outer conductot• 25 of the coaxial cable and the 

outer conductot" 12 of the connector 2. 

The contact spt'ings 111 exter1ding ft-om the edge 13 lying nenr the 

contact face 10 of the connector 2 have A contact place 30 which is 

formed by a slight cut·vatut·e of the contact springs 111. Such a curvature 

causes an increased local contact pressure and thus ensures an improved 

electrical contact between the contact pins 21 And the contact springs 

14. In order to make the insertion of the connectors easier. the contact 

springs 111 at·e formed in such a way that they have a relatively long 

first part extending essentinlly between the edge 13 and the contact 

place 30. This fir.st part fot·ms n slight angle relative to the body 8, 

so that on insertion or the connectors the spring force of the contnct 

springs 111 against the conl:nc:t pJns (ent"th pins) 21 is increased only 

slowly. 
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The second part of the contact springs 14 lying between the 
contact place 30 and the free end 31 forms a larger and opposite angle 
relative to the body 8, in order to provide the curvature of the contact 
places 30. The ratio between the length of the contact springs 14 and 
the force exerted by said contact springs 14 on the contact pins 21 is 
selected in such a way that, on the one hand, the connector 2 can be 
pushed easily along the contact pins 21 and, on the other, the spring 
force is sufficient to ensure a good electrical contact. 

In embodiment shown in Figure 2 the connectors 2 each contact two 
contact pins 21, one of which is an earth pin, and one a signal pin. It 
is also possible to make the connector acco~ding to the invention in 
such a way that each set of contact pins 21 has two signal pins and one 
earth pin. The signal/earth ratio of the contact pins depends on the 
number and these positions of the contact places in the connector, this 
number and these positions being determined by the signal pins and 
contact members inside the connector and the contact springs outside the 
connector. 

Other cables can also be used instead of the coaxial cables shown. 
A greatly reduced energy loss from radiation will always be achieved by 
not cutting the contact springs 14 out of the surface of the outer 
conductor 12, but forming them, for example, by means of a strip 
projecting outside the outer conductor 12 and being bending it back. 
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Claims JUopl.;\~ BJJEt.; 7 
1. ·Connector (2), comprising a body (8) of electrically insulating 
material, contact members ( 22) fitted in the body, and an outer 
conductor (12) fitted around the body, the body (8) being provided at 
a contact side (10) with one or more contact holes (9) for receiving 
signal pins (21) of a complementary connector and contacting them with 
the contact members (22), the outer conductor (12) being provided with 
one or more strip-type contact springs (14) shaped as rearward bent lugs 
and extending along the connector for contacting earth pins (21) of the 
complementary connector, the contact springs {14) being made integral 
with the outer conductor (12) and extending essentially from an edge 
(13) of the outer conductor (12), which edge {13) coincides with the 
contact side (10) of the bodi in such a way that the outer conductor 
(12) has an essentially uninterrupted periphe~y, characterised in that 
the connectC?r is of the twinax type having two contact members 22 
enclosed by the outer conductor (12) and in that the strip-type contact 
springs (14) are shaped as rearward outward bent lugs. 

2. Connector according to Claim 1, wherein contact springs (14) are .... 
fitted on opposite sides of the connector (2) . 

·~ 

3. Connector according to any of the preceding claims, wherein at 
least two adjacent contact springs(14) are provided at one side of the 
connector(2). 

4. Connector according to any of the preceding claims, wherein a 
contact spring (14) for contacting more than one earth pin (21) is split 
over at least a part of its length. 

5. Connector according to any of the preceding claims, having an 
essentially rectangular periphery. 

6. Outer conductor (12) for a connector (2) according to any of the 
preceding claims, said outer conductor being made of electrically 
conducting material, being shaped to fit around the body (8) of said 
connector and being provided with one or more strip-type contact springs 
(14) extending from said outer conductor for contacting earth pins (21) 
of a complementary connector, said contact spri!lgs (14) being made 
integral with the outer conductor and extending essentially from an edge 
(13) of said outer conductor, in such a way that the outer conductor 
(12) has an essentially uninterrupted periphery characterized in that 
the strip-type contact springs (14) are shaped as rearward outward bent 
lugs. 

Connector according to any of the preceding cla' d with 
a cable support (11) to clamp an outer conductor of a t iRiRLASIM£N1'P'SflEET 

ot a crimp connection. iliiiminied ro f: JUL iqgg] 
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Abstract 

CONNECTOR 
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Connector, comprising a body of electrically insulating material, 

contact members fitted in the body, and an outer conductor fitted around 

the body, the body being provided at a contact side with one or more 

contact holes for receiving signal pins of a complementary connector and 
. . 

contacting them with the contact members, the outer conductor being 

provided with one or more strip-type contact springs extending along the 

connector, for contacting earth pins of the complementary connector, the 

contact springs being made integral with the outer conductor, an edge of 

the outer cond~ctor lying at least in the vicinity of the contact side 

of the body, and the contact springs. extending essentially from the said 

edge along the outer conductor, in such a way that the outer conductor 

has an essentially uninterrupted outer periphery. 
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The invention relates to a connector, comprising a body of 
electrically insulating mate;i::-ial, contact members fitted in the body, 
and an outer conductor fitted around the body, the body being provided 
at a contact side with one or more contact holes for receiving signals 
pins of a complementary c-onnect;..or and contacting them with the contact 
members, the outer conductor being provided with one or more strip-type 
contact springs shaped as rearward bent lugs and extending along the 
connector for contacting earth pins of the complementary connector, the 
contact springs being made integral with the outer conductor and 
extending essentially from an edge of the outer conductor which edge 
substantially coincides with the contact side of the body, in such a way 
that the outer conductor has an essentially uninterrupted periphery. 
such a connector is known from British patent application GB-A-
2 .104 .312. 

In GB-A~2.104.312 several connectors are described to connect a 
coax cable to terminal pins on a printed circuit board. The known 
connector comprises an insulating body and an outer conductor enclosing 
the body. Within the body one signal conductor is provided. The outer 
conductor is, in one embodiment of the known connectors, provided with 
contact lugs extending from the contact side of the connector and bent 

· rearward inward in the direction to the inner signal conductor. These 
contact lugs are to contact earth pins provided on the printed circuit 
board. 

European patent application EP-A-0.446.980 describes a connector 
provided with contact springs extending in the lengthwise direction of 
the connector, for contacting the earth pins of a complementary 
connector. These contact springs are made from the material of the outer 
conductor by making incisions in said outer conductor in the lengthwise 
direction, said incisions extending from the edge of the outer conductor 
lying at the contact side of the connector. This produces a contact 
spring which is connected to the outer conductor by its end facing away 
from the contact side, and of which the end lying at the contact side 
is free. The free end is bent over a short distance in the direction of 
the contact 
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hole, · the mechanical cont:act wit11 t.h.e earth. 
pin in question when joining together the complementary connector 
and the connector. In order to obtain a good contact with the earth 
pins, the free enq of this known contact spring lying at the con­
tact side is bent upwards slightly relative to the outer conductor, 
so that the contact spring as a whole has a bent shape, with the 
result that a satisfactory spring action is obtained. 

The above-mentioned design of the contact spring of the con­
nector known from EP-A-0.446.980 has, however, the disadvantage 
that incisions have to be made in the outer conductor in order to 
form the cqntact spring. Due to the fact that the contact springs 
are bent away from the outer conductor in order to obtain a spring 
action, the incisions are enlarged to longitudinal slits, which 
therefore extend on either side of each contact spring between said 
contact spring and the outer conductor. 

When such a connector is used, energy will be radiated .out 
from said longitudinal slits. This is a disadvantage in particular 
in the case of high signal frequencies, for example of the order of 
magnitude of 1 GHz. The energy loss which this involves in the con­
nector results in an impedance mismatch. As is known, an impedance 
mismatch in a signal line produces undesirable phenomena such as 
reflections of the signal. The occurrence of reflections results in 
distorti?n of the signal received. 

The o~ject of the invention is to provide a connector which 
at high frequencies does produce less undesired energy loss than 
the connectors from the prior art. 

ror that purpose, the connector according to the invention is 
characterised in that the connector is of the twinax type having 
two contact members enclosed by the outer conductor and in that the 
stri~-type contact springs are shaped as rearward outward bent 
lugs. 

The twinax type connector according to the invention can be 
used in many applications, in particular in applications for high­
frequency signal transmission. The connector can interact with a 
complementary connector which is designed for fitting on a printed 
circuit board, so that the connector according to the invention 
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permits the connection of·a twinax cable on a ~rinted ci=cuit. 

board. In this case it is advantageous to make the complementary 

connector in such a way that the contact pins are bent through a 

right angle. This makes it possible to make the part of the contact 

pins of the complementary connector which has to be inserted in the 

connector run parallel to the printed circuit board. 

The invention provides an improved connector, with which at 

high frequencies losses due to reflections are effectively 

suppressed. It has been found that no disturbing reflections occur 

in the frequency range up to about 3 GHz. Compared with, for 

instance, the connector described in the above-mentioned European 

patent application EP-A-0.446.980, the operating frequency can be 

approximately doubled with the same quantity of reflections, while 

the qu9ntity of reflections is considerably reduced at the same 

operating frequency. 

Since the contact springs (resilient contacting elements) of 

the connector according to the· invention extend essentially from 

the edge of the outer conductor and are therefore with one end 

connected to the outer conductor on or near the edge, no incisions 

or lo~gitudinal slits are needed. In principle, the contact springs 

.extend essentially parallel to the outer conductor above the sur­

face of the outer conductor. The fact.that the contact springs are 

made integral with the outer conductor ensures a good mechanical 

and electrical connection between the outer conductor and the con­

tact springs. 

The connector according to the invention is designed in such 

a way that the said edge of the outer conductor substantially co­

incides with the contact side of the body of the connector. In 

other words, ~he outer conductor essentially completely surrounds 

the body of the connector in the vicinity of the contact side, but 

does not project beyond said body. An optimum impedance match is 

obtained in this way. 

One or more contact springs can be provided on the connector 

according to the invention, the number of contact springs in prin­

ciple depending on the number of earth pins of the complementary 

connector to be contacted. The contact springs can be fitted on 
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different sides of the connector. The connector according to the 
invention is preferably designed in such a .,.,ay that contact springs are 
fitted on opposite sides ·of the connector . .Such a design has the 
advantage that an electrically symmetrical configuration with a constant 
distance between signaJ. and earth is obtained, thus guaranteeing a good 
suppression of reflections. It is also possible to make the connector 
according to the invention in such a way that at least two adjacent 
contact springs are fitted on one side of the connector. For contacting 
several earth pins lying close together it is possible to make a single 
contact spring in such a way that it is split along at least a part of 
its length and thus forms two or more partial contact springs. 

The invention will be explained by way of example with reference 
to the figures. 

Figure 1 shows in perspective an embodiment of the connector 
according to the invention. 

Figure 2 shows in cross-section an embodiment of the connector 
according to the invention, inserted into a holder designed for it. 

The connector unit shown in Figure 1 co~prises a holder 1 and a 

connector 2. The holder l comprises a body 3 which for the sake of 

clarity of the figure is only partially shown. The body J is provided 

with feed-through apeL"tures lt for feeding through contact pins of a 

complementary (male) connector {not shown). In Figure 1 two feed-through 

3pertures 4 are always situated above one anothe.r for feeding through a 

·set of contact pins, the earth pin {not shown) being fed through the 

upper feed-through aperture, and the signal pin (not shown) through the 

feed-through ~perture '' below it. The body 3 is also provided with R 

supporting floor 5 and a supporting wall 6 for supporting and 

positioning the connector 2. A positioning rib 7 is provided on the 

supporting wo._.l.l 6 fot:" positioning the connector 2 dudng fitting of the 

connector 2 and when it is inserted. 

The connector 2 comprises a body 8 which, like the body 3 of the 

holder 1, is pt"eferably made of an electrically insulating material such 

as plastic. Two contact holes 9 are provided in the body 8 shown, for 

the accommodation of contact pins (not shown) of the complementary 

connector (not shown) inserted through the feed-through apertures 11. The 

contact holes 9 are positioned in the body 8 in such a way that when the 

connector is inserted they lie opposite the feed-through apertures 11 in 

the body 3. The side of the body 8 facing the feed-through aperturP.s 11, 

in which the contact holes 9 are pr-ovided, for-ms the contnct face 10. 

PC"ovided inside the body 8, .in line with the contact holes 9. at"e 

contact members (not shown} which in the fitted state Rt"e connected to 

the inner' conductor of, for- exnmple, n coaxial cable (not shown). In the 
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embodiment shown in Figure 1 a twinax or, for example, a pai= of coaxial 
cables can be insert.ed into the connector 2 by means of the cable 
support 11, which is ~ituated at the side of the body 8 furthest away 
from the contact face 10. such a twinax or pair of cables can be clamped 
in the cable support 11 by means of a crimp connection. The cuter 
conductors of such coaxi.al cables (not shown) in the fitted state are 
electrically connected to the outer conductor 12 of the connector 2, 
since the cable support 11 and the outer conductor 12 are integral. The 

outer conductor:" 12, which is pt'eferably made of thin sheet metal, 
sur"r"ounds the connector" 2 completely, witl1 the exception of the contact 
face 10 and the side where the cable support 11 is fitted. Fitting the 
outer conductor 12 around the entire, virtually uninterrupted periphet"y 
of the connector 2 produces both a good protection against high­
frequency electromagnetic rndiation and a better impedance. 

The edge 13 of the outet· conductor", which when inserted lies· 
close to the feed-tht"ough npertures 11 of the holder 1, adjoins the 
contact face 10. From said edge 13 two contact springs 111 extend 
backwards, i.e. from the contact face.10 along the connector 2 in the 
direction of the cable support 11. /\s shown in Figure 1. the contact 
springs 14 are integral with the outer conductor 12, which permits good 
mechanical and electrical contact and a simple fitting of the components 
of the connector. The contact spl"ings 111 nre mnde by provicl.i.ng t:he outer 
conductor 12 with two projecting stt·ips, which at•e then b.ent over. In 
order to facilitate this bending. in the embodiment of Figure 1 
relatively sh.ort ond na.rt·ow notches 15 at"e pr'ovided on ei.ther s.i.dP. of · 
the con tact springs. These notches 15 cnn be ver:y shor:t t.1nd can be 
omitted if desi~ed. In order to produce a gr:eater contact surface, each 
contact spring in the embodinmnt shown is provided with a 5hou.lder J.6, 
but this is not essential for the invenl.i.on. 

Tl1e holder: 1 is also providecl wici1 clamping members 17 fot" 
clamping the connector 2 when .i.t is fitted in the boriy 3 of the holder' 
1. These clamping member"s 17 hnve n spring action and at"e fot"med in such 
a way that the connector 2 cnn bP. inset•ted simply into the holdet· 1 and 
is locked well when inserted. 
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The connectors shown in Figure 2 according to one embodiment of 
the invention are inserted into holes of the holder l formed for the 
purpose. These holes are bounded by, inter alia, a supporting floor 5 
and supporting walls 6, the supporting walls 6 being provided. with 
positioning ribs 7. A coaxial cable 20 is connected to each of the two 
connectors 2. The holder 1 of Figure 2 also has a body 3 with feed­
through apertures 4, through which contact pins 21 can be inserted. Two 
of these contact pins 21, which are fixed to a complementary connector 
(not shown), are shown by way of illustration in Figure 2. The contact 

pin (earth pin} 21, which in the figure lies next to the connector 2 

shown as the lower one, makes both mechAnical and electrical contact 

with the contact spt"ing l~ of snid lower connector 2. The cont~ct pin 

_(signal pin} 21, which is inserted into the contact hole of snid 

connector 2, contacts a contact member 22 situated iu the body 8 of the 

connector 2 at contact places 23 formed· for the purpose. ·n~e inner 

conductors 24 or the coaxial cables 20 are also connected to said 

contact members 22. The outet:" conductot:"s 25 of the coaxial cables 20 are 

clamped in a part of the outer conductot• 12 of the connectot· 2 forming a 

cable clip. In the embodiment shown, the cnble clip is integral with the 

outer conductor 12 of the connector 2, so that an electrical contact is 

established b~tween the outer conductot· 25 of the cooxial coble and the 

outer conductor 12 of the connector 2. 

The contact springs l'I extending ft·om the edge l.3 lying nenr the 

contact face 10 of the connector 2 have a contAct: place 30 which is 

formed by a slight curvatu1·e of the contacl~ springs 111. Such a curvature 

causes an increased local contact pressure and thus ensures an improved 

electrical contact between the contact pins 21 And the contact springs 

.14. In order to make the insertion of the connectors easier, the contact 

springs 111 are formed in such a way that they have a relatively long 

first part extending essentially between the edge 13 and the contact 

place 30. This fir.·st port foL·ms n slight angle relative to the body 8, 

so that on insertion of the connectors the spt"ing forc:e of t.he contnct 

springs 111 ngainst the conl:nc:t pi.ns (ent:"l:h pins) 21 is incrP.ased 011.ly 

slowly. 
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The second part of the contact spri:igs 14 lying between t:ie 
contact place 30 and the free end 31 forms a larger and opposite angle 
relative to the body 8, in order to provide the curvature of the contact 
places 30. The ratio between the length of the contact springs 14 and 
the force exerted by said contact springs 14 on the contact pins 21 is 
selected in such a way that, on the one hand, the connector 2 can be 
pushed easily along the contact pins 21 and, on the other, the spring 
force is sufficient to ensure a good electrical contact. 

In embodiment shown in Figure 2 the connectors 2 each contact two 
contact pins 21, one of which is an earth pin, and one a signal pin. It 
is also possible to make the connector according to the invention in 
such a way that each set of contact pins 21 has two signal pins and one 
earth pin. The signal/earth ratio of the contact pins depends on the 
number and these positions of the contact places in the connector, this 
number and these positions being determined by the signal pins and 
contact members inside the connector and the contact springs outside the 
connector. 

Other cables can also be"used instead of the coaxial cables shown. 
A greatly reduced energy loss from radiation will always be achieved by 
not cutting the contact springs 14 out of the surface of the outer 
conductor 12, but forming them, for example, by means of a strip 
proje·cting outside the outer conductor 12 and being bending it back. 
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1. ·Connector (2), comprising a body (8) of electrically insulating 
material, contact members (22) fitted in the body, and an outer 
conductor (12) fitted around the body, the body (8) being provided at 
a contact side (10) with one or more contact holes (9) for receiving 
signal pins (21) of a complementary connector and contacting them with 
the contact members (22), the outer conductor (12) being provided with 
one or more strip-type contact springs (14) shaped as rearward bent lugs 
and extending along the connector for contacting earth pins (21) of the 
complementary connector, the contact springs (14) being made integral 
with the outer conductor (12) and extending essentially from an edge 
(13) of the outer conductor (12), which edge (13) coincides with the 
contact side (10) of the body in such a way that the outer conductor 
(12) has an essentially uninterrupted periphery, characterised in that 
the connector is of the twinax type having two contact members 22 
enclosed by the outer conductor (12) and in that the strip-type contact 
springs (14) are shaped as rearward outward bent lugs. 

2. Connector according to Claim 1, wherein contact springs (14) are .... 
fitted on opposite sides of the connector (2). 

·.;; 

3. Connector according to any of the preceding claims, wherein at 
least two adjacent contact springs(l4) are provided at one side of the 
connector(2). 

4. Connector according to any of the preceding claims, wherein a 
contact spring (14) for contacting more than one earth pin (21) is split 
over at least a part of its length. 

5. Connector according to any ~f the preceding claims, having an 
essentially rectangular periphery. 

6. Outer. conductor ( 12) for a connector ( 2) according to any of the 
preceding claims, said outer conductor being made of electrically 
conducting material, being shaped to fit around the body (8) of said 
connector and being provided with one or more strip-type contact springs 
(14) extending from said outer conductor for contacting earth pins (21) 
of a complementary connector, said contact springs (14) being made 
integral with the outer conductor and extending essentially from an edge 
(13) of said outer conductor, in such a way that the outer conductor 
(12) has an essentially uninterrupted periphery characterized in that 
the strip-type contact springs (14) are shaped as rearward outward bent 
lugs. 

7. Connector according to any of the preceding claims provided with 
a cable support (11) to clamp an outer conductor of a twinax cable means 
of a crimp connection. 
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Connector, comprising a body of electrically insulating material, 
contact members fitted in the body, and an outer conductor fitted around 
the body, the body being provided at a con~act side with one or more 
contact holes for receiving signal pins of a complementary connector and 
contacting them with the contact members, the outer conductor being 
provided with one or more strip-type contact springs extending along the 
connector, for contacting earth pins of the complementary connector, the 
contact springs being made integral with the outer conductor, an edge of 
the outer conductor lying at least in the vicinity of the contact side 
of the body, and the contact springs extending essentially from the said 
edge along the outer conductor, in such a way that the outer conductor 
has an essentially uninterrupted outer periphery. 

Figure· 1 
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