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This invention relates to interconnecting devices for 
high-frequency currents, which comprises at least two 
contact plug panels, of which one is rigidly secured to a 
frame and the other together with associated apparatus 
(for example a line telephony ampli?er) is ?tted as a 
detachable assembly in the frame, said panels comprising 
two rows of parallel contact sockets or contact pins which 
are adapted to be interconnected in pairs by means of 
four-pin plugs with substantially aligned contact mem 
bers. The contacts ?tted to the frame constitute the 
connecting points of the supply voltages and of the in 
coming and outgoing lines, the corresponding connecting 
points of the detachable apparatus being directly con 
nected to said ?rst-named points by means of plugs. 
When such interconnecting devices are employed for 

comparatively high frequencies, for example several hun 
dreds of kc./s., parasitic couplings often occur, even 
when shielding as carefully as possible, which involve 
difficulties. In line telephony, the said coupling is evi 
denced by an excessively high cross-talk level. 
We have found that this undesirable coupling is due to 

magnetic stray ?elds which are produced by the currents 
?owing through the plugs and plug sockets. 

According to the invention the said di?-lculties are 
avoided by providing, for interconnecting a two-conduc 
tor high frequency line, each panel with at least two pairs 
of contact members which are juxtaposed according to 
the corner points of a rectangle and are cross-wise con 
nected at least on one of the panels. 

in order that the invention may be readily carried into 
effect, two examples will now be described in detail with 
reference to the accompanying drawings, in which: 

Fig. 1 shows a repeater bay in which an interconnect 
ing device according to the invention may be used; 

Fig. 2 is a cross-section on the line II—II of Fig. l on 
a larger scale; 

Fig. 3 shows how the current circulates in the device 
shown in Fig. 2; 

Fig. 4 shows diagrammatically and perspectively a de 
vice according to the invention and 

Fig. 5 illustrating a second example of the invention. 
Fig. 1 .shows a repeater bay for use in line telephony 

(carrier-wave telephony) in which a high frequency line 
connection with a frequency range of, for example, 12 
to 200 kc./ s. comprises a number of, say, 48 call chan 
nels modulated on separate carrier—waves, this frequency 
range being transmitted through an appropriate line con 
nection (cable with associated ampli?er apparatus). 
The bay consists of a frame 1 comprising a number of 

detachable channel units 3, 3’ and so on, 5', 5’ and so on. 
The channel unit 5 comprises an ampli?er, and the chan 
nel unit 3 comprises several ?lter networks for correct 
ing the frequency characteristic curve (so-called equalisa 
tion apparatus) and other auxiliary apparatus. The in 
coming cable 7 is connected to two plug sockets 11 and 
13 ?tted on an insulating contact panel 15 which is 
secured to an intermediate panel 17 of the frame. Right 
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above panel 15 is located a similar contact panel 19 which 
is ?tted to the channel unit 3 and whose sockets 21 and 
23, located right above sockets i1 and 13, are connected 
through a short cable 8 to the input terminals of the 
equalisation network. 
The output terminals of this network are connected to 

two other contact sockets 25 and 27 of panel 19, a cable 
33 being connected to two subjacent sockets 29 and 3?. 
of panel 15. The contact sockets 11, i3, 21, 23 and 25, 
27', iii, 31 respectively are interconnected in pairs by 
means of four-pin plugs of the type (35) .shown in Fig. 2 
with four contact pins arranged in line, the connections 
being clearly shown in this ?gure. The remaining, not 
enumerated contact sockets on panels 15’ and 19 serve to 
supply feed voltages and auxiliary voltages to the am 
pli?er. For the sake of clearness the connecting plugs 
required therefore are not shown in the drawing. 
The cable 33 is the incoming cable for the ampli?er 

channel unit 5 and is connected to plug sockets é-I. an 
43 ?tted to a contact socket panel 45-5, which sockets con 
nect, as described, through a four-pin plug with contact 
sockets 4.7 and 4% carried by a contact panel 53 which 
is ?tted to the channel unit 5. The sockets 47 and 4&3 are 
connected to the input circuit of channel unit 5, the out— 
put circuit connecting with the outcoini7 cable 53 similarly 
as described in conjunction with channel unit 3 and cable 
33. The said cables are all of the shielded type. 
Below the apparatus referred to, the bay comprises 

exactly similar apparatus 3}’, 5’ and so on, which serves 
for transmitting a second series of 48 calls within the 
range of 12 to 200 kc./s. through a second cable. 

Fig. 3 shows how the current circulates in the sockets 
11, 13, 21, 23 and in the plug 35 at a given instant. it 
is seen that two loops have formed which are traversed by 
current and produce magnetic ?elds. These ?elds are 
oppositely directed (arrows 55 and $7), it is true, but 
are specially separated so that they do not neutralise each 
other in the surrounding space. In this manner an un 
desirable coupling is produced with the loops similarly 
formed on the contact panels 15’, t9’ and so on of the 
second line connection, this coupling being evidenced by 
an unduly high cross-talk level between corresponding 
call channels of the two line connections. 

This disturbance could be eliminated by means of a 
well constructed detachable shielding cap, but this is a 
comparatively expensive and intricate solution. A simpler 
solution is illustrated in Pig. 4. As appears from this 
?gure, not only the sockets ll, 13, 21 and 23 but also the 
adjacent sockets til, 63, 655 and 67 are in use for intercon 
nection of the high-frequency line connection. The 
sockets 21, 23, 65 and 67 located on panel 19 according 
to the corner points of a rectangle are connected cross 

wise and so are the sockets i1, 13, 61 and 63 on panel The contact sockets 61, 63, 65 and s7, similarly to the 

sockets 11, 13, 21, 23 are interconnected through a four 
pin plug similar to plug 35. 

Fig. 4 shows in perspective how the current circulates 
in this device. From this ?gure it is seen that oppositely 
directed magnetic ?elds are produced in immediately ad~ 
jacent loops, so that these ?elds neutralise each other for 
the greater part. To this end it is essential that the two 
parallel~connected current paths constituted by the two 
four-pin plugs and associated sockets should be equal in 
regard to form and resistance and be located immedi 
ately adjacent each other. Although these conditions can 
never be ful?lled completely, it is found in practice that 
the expedients referred to yield a considerable disturbance 
elimination in and through neighbouring channels and 
that it is feasible, without additional shielding or suchlike 
means, perfectly to satisfy normal requirements with 
respect to cross—tall<. Satisfactory results are obtained 
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by not connecting the junction wires of the supply cables 
7 and 8 to the midpoints of the cross-connections, as in 
Fig. 4, but directly to the contact sockets, for example 
cable '7 to sockets 61, 63 and cable 8 to bushes 21 and 23. 

Fig. 5 shows another example of the device according 
to the invention, which may be used if the output circuit 
of an apparatus is connected through a short lead to the 
input circuit of a following apparatus, as is the case, for 
example, with the apparatus (channel units) 3 and 5 in 
Fig. 1, which apparatus are interconnected through a 
short cable 33. 

Fig. 5 shows diagrammatically the connections between 
each series of four contact sockets located at the corner 
points of a rectangle at the right-hand end of panels 15, 
19 and those at the left-hand end of panels 45 and 51 
in Fig. 1. As shown in Fig. 5, only the uppermost of two 
series of four contact sockets are cross-wise intercon 
nected. The absence of the remaining cross-connections 
makes no difference in the ?ow of current. The advan 
tage is, however, that the two parallel-connected inter- " 
connection circuits are longer than in Fig. 4, with the 
result that the chance of the resistances of the two cir 
cuits being slightly unequal is reduced and the disturbance 
?eld of the junction cable 33-whose conductors are 
preferably twisted in reality—may be much smaller than 
that of a twin-core cable. 

‘.Vhat I claim is: 
1. Apparatus for connecting a two-wire high-frequency 

line to an electrical unit comprising a frame, an electrical 
unit having two input leads and detachably mounted on 
said frame, said unit being provided with a panel having 
?rst and second pairs of contacts thereon disposed at the 
corners of a rectangle and wire means diagonally cross 
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connecting said ?rst and second pairs of contacts, said 
input leads being connected to said cross-connected pairs 
of contacts, a panel ?xedly secured to said frame and 
provided with third and fourth pairs of contacts disposed 
at the corners of a rectangle, said third and fourth pairs 
being colinearly disposed relative to said ?rst and second 
pairs respectively, wire means diagonally cross-connect 
ing said third and fourth pairs of contacts, said two—wire 
line being connected to said cross-connected third and 
fourth pairs, and two bridging plugs each having four 
aligned pins, one of said plugs having its pins inserted in 
said ?rst and third pairs of contacts to effect a connection 
therebetween, the other plug having its pins inserted in 
said second and fourth pairs of contacts to effect a con 
nection therebetween. 

2. Apparatus, as set forth in claim 1, wherein said 
two-wire line is connected to the midpoints of the cross— 
connections. 
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