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1. 

This invention relates to electrical SWitch ar 
rangements by means of which a first terminal 
is adapted to be connected electrically to any one 
of a plurality of other terminals. The inven 
tion also relates to electrical attenuators com 
prising such a Switch arrangement. 
With the use of such switch arrangements, it 

often happens that the contacts of a selector 
switch from which a selection may be made carry 
voltages of which the frequencies and/or values 
vary greatly. If the first contact is connected to 
any one of the switch contacts, the desired Voit 
age from the switch contact is set up at the first 
contact together with an undesired voltage. This 
undesired voltage is due to the coupling of the 
first contact and the switch contact connected 
thereto with other switch contacts by way of the 
parasitic capacities present in the Selector SWitch. 
Furthermore, similar coupling between the Switch 
contacts when not in use may also cause trouble. 

It is known to counteract Such undesired cou 
pling by surrounding the first contact, the Switch 
contact connected thereto and the means Con 
necting these contacts, which means usually con 
sists of a movable wiper, by Shielding means. If 
a connection is to be established to a different 
SWitch contact, the shielding means is COnSe 
quently required to be movable, for example is 
required to follow the rotation of the Wiper. 
However, such a switch is expensive due to its 3 
special construction. 

It is also known to earth the switch contacts 
not connected to the first contact. It is clear 
that, as a result thereof, the detrimental effect 
of the parasitic capacities between the SWitch 
contacts and the first contact is also removed. 
However, such earthing is not often possible in 
view of difficulties which would arise in circuit 
arrangements connected to the switch and Sup 
plying voltages to the Switch contacts. 
The present invention has for its object to pro 

wide a SWitch arrangement in Which the afore 
said disadvantages are mitigated. 
According to the invention, an electrical 

switch arrangement by means of which a first 
terminal is adapted to be connected electrically 
to any one of a plurality of other terminals, of 
which terminals the terminals not connected to 
the first terminal are electrically connected to 
earth is characterized in that the other termi 
nals are each connected, by Way of an impedance, 
to any one of a plurality of further terminals 
and means are provided for connecting the first 
terminal to one of the further terminals, selected 
at will, and for earthing the further terminals 
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not connected to the first terminal, electrostatic 
shielding means being provided, at one side of 
which the other terminals and the impedances, 
and at the other side of which the first termi 
nal and the further terminals are located. 

Coinsequently, all of the other terminals not in 
use are connected to earth by way of an imped 
ance, whereas the selected other terminal is con 
nected, likewise by way of an impedance, to the 
first terminal. in general, it is possible to Se 
lect these impedances such that on the one hand 
earthing, by way of the Said impedance, of the 
other terminals not in use does not involve trou 
ble, and on the other hand the impedance pres 
ent between the Selected other terminal and the 
first terminal does not involve troubie. In the 
present case, the parasitic capacities occurring 
between the further terminals and the first ter 
minal are harmless, since the further terminals 
do not carry voltage, inasmuch as they are not 
connected to the first terminal. Therefore, at 
the Side of the shielding means where the first 
terminal is located, there are no voltages other 
than those set up at the first terminal and the 
further terminal connected thereto. The other 
terminals located at the other side of the shield 
ing means and the impedances connected there 
to will exhibit parasitic capacities with respect to 
each other, it is true, but since no movable con 
nections need be present in this part of the switch 
arrangement, elimination of the detrimental ef 
fect of these parasitic capacities does not con 
stitute a problem. This may be effected in a 
manner known per se. 

It is obvious that the switch arrangement ac 
cording to the invention may be used with ad 
Vantage when trouble is likely to be experienced 
from parasitic capacities. This applies more par 
ticularly to attenuators which are adjusted in 
Step by means of a switch arrangement, since in 
this case voltages are set up at the different se 
lector contacts, of which the magnitude may 
greaty vary and oil the other hand the accuracy 
often ained at with these attanators must not 
be adversely affected by parasitic capacities pres 
ent in the switch arrangement. With the use of 
the. SWitch arrangement according to the inven 
tion, in an electrical attenuator a simplification 
is achieved by providing that the impedances 

: connecting the other terminals to the further 
terminals form part of the attenuator network. 
In order that the invention may be more fully 

understood and readily carried into effect, it will 
now be described more fully with reference to the 
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accompanying drawing, given by Way of exam 
ple, in which: 

Figs. 1, 2 and 3 represent SWitch arrangements 
according to the invention, Fig. 4 showing an 
electrical attenuator comprising a Switch ar 
rangement according to the invention. 
By means of the switch arrangement shown in 

Fig. 1, a first terminal A is adapted to be elec 
trically connected to any one of four other termi 
nals B1, B2, B3 and B4. To this end, the other 
terminals are connected, by way of impedances Z1, 
Z2, Z3 and Z4 to further terminals C1, C2, C3 and 
C4, respectively. By means of the Selector 
switches S1, S2, S3 and S4 any one of the further 
terminals may be connected to the first terminal 
A, the further terminals not so connected being 
connected to earth. Earthed electrostatic shield 
ing means are placed between the impedances Z. 
and the further terminals C. In the position of 
the selector switches represented the first termi 
nal A is directly connected to the further termi 
nal C3 and, by way of impedance Z3 electrically 
connected to the other terminal B3. The further 
terminals C1, C2 and C4 are earthed. The other 
terminas B1, 33 and B4 are not directly earthed 
which, as has been pointed out, Would involve 
unwanted effects, but are connected to earth by 
way of impedances Z1, Z2 and 24. If, for instance 
the first terminal A is required to be electrically 
connected to the other terminal B1, the selector 
switches S1 and S3 ninust be changed over, due 
to which the first terminal A is directly connected 
to the further terminal C1, and the further termi 
nal C3 is earthed. 

In the remaining figures corresponding parts 
bear the same reference nurneralS. 

Fig. 2 represents a switch arrangement accord 
ing to the invention, in which the furtheir termi 
rials C not connected to the first terminal A are 
connected directly to the shielding means i. This 
often yields somewhat better results than the 
switch arrangement shown in Fig. i. 
With the Switch shown in Figs. 1 and 2 it is 

necessary to operate the Selector SWitches S1, S2, 
S3 and S4 separately or to operate then jointly 
by means of a can disc, or the like. In the con 
struction shown in Fig. 3, a number of identical, 
mechanically coupled Selector switches S1, S2, S3 
and S4 is provided for connecting the first termi 
na. A to the further terminals C, which number 
corresponds to the number of further terminals C 
i. e. four in the case under view. Each of these 
Selector switches comprises four Switch contacts, 
of which one is connected to the first terminal A. 
The three remaining SWitch contacts are Con 
nected to earth or to the earthed screen . The 
Selector Switches are So Coupled that in each 
position only one of the further terminals C is 
connected to the first terminal A, whereas the 
remaining further terminais C are earthed. The 
selector switches S may, as in Fig. 3, be selector 
switches of usual type, Since the parasitic ca 
pacities are not troubleSOne. Alternatively, by 
using the electrically somewhat more complicated 
selector Switches known per se for Wavelength 
changing in radio setS, the number of Selector 
switches, four in the example given, may be re 
duced. Such that a Single Selector SWitch is Suf 
ficient, 

Fig. 4 represents an attenuator comprising a 
Switch arrangement according to the invention. 
This attenuator comprises tWo pairs of output 
terminals 2, 3 and A, ( either of which may be 
used as input terminals or output terminals. 
The attenuator connorises the series-connected 
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4. 
impedances Z34, Z23 and Z12. This Series arrange 
ment is connected to the parallel-impedances Z1, 
Z2, Z3 and Z4 as shown in the dra Wing. The 
number of attenuator cells operative between the 
two pairs of output terminals of this attenuator 
is adjustable by means of the selector SWitches S1, 
S2, S3 and S4. The terminal 2 is connected to the series-arrangement, terminals 3 and 8 being 
earthed. It is known per se to connect the first 
terminal A, by way of a Selector SWitch, to any 
one of points B of the attenuator network, in 
which case all points C are earthed. AS has 
been pointed out, trouble is then experienced from 
the parasitic capacities occurring in the SWitch 
arrangement, and it is advantageous to use the 
switch arrangement according to the invention. 
Simplification is achieved by using the ii-pedances 
Z1, Z2, Z3 and Z4 initially present in the attenuator, 
for the impedances required for the connection of 
points B and C in the Switch arrangement accord 
ing to the invention. Therefore, the part of Fig. 
4 on the right hand side of the shielding Ineans , 
together with the impedances Z1, Z2, Z3 and Z4, 
is exactly similar to Fig. 3. One of points C, in 
the position of the switches represented, point 
C3 is connected to the first terminal A, the reinail 
ing points C being earthed. Consequently, the 
circuit-arrangement of this attenuator is Slight 
ly different from the usual arrangeinentS, Since 
one of points C is consistently not earthed. This 
should be taken into account in choosing the Vaille 
of the attenuator ipedanceS and Iay, if desired, 
result in a constant input and/or output imped 
ance similarly to the usual arrangementS. 

If trouble is experienced from the capacities 
between the points B and the impedances at the 
left hand side of the Shielding means , knoWii. 
measures may be taken for reducing this trouble. 
What we claim is: 
1. An electrical attenuator cornprising a first 

group of impedances, a first plurality of Con 
nector means interconnecting Said first group 
of impedances in Series, a Second group of iiiped 
ances, a second plurality of connector means in 
terconnecting one terminal of each of said Sec 
Ond group of impedances into each of Said first 
plurality of coininector means at points therein, 
respectively, a Selector SWitch means connected 
to the other terminal of each of said Second group 
of impedances, respectively, first and Second pairs 
of output terminals one of Said first pair of 
terminals being connected to said first group of 
impedances in series therewith, each of said se 
lector Switch means including pole means for 
selectively interconnecting with one of said Sec 
ond pair of terminals, Shielding means between 
said Selector SWitch means on One haid and said 
first and second groups of impedances on the 
other, both of the others of Said first and Second 
pairs of terminals being connected to said shield 
ing means, and other pole means included in Said 
Selector SWitch means for connecting Said shield 
ing means into all of the renaining SWitch means 
upon Selective connection of Said one of said Sec 
Ond pair of terminals to One of Said Switch means. 

2. An electrical attenuator comprising a first 
group of impedances COinSisting of a predeter 
mined number thereof, a first plurality of connec 
tor means interconnecting Said first group of in 
pedances in Series, a Second group of impedances 
consisting of Said predetermined number plus one, 
a second plurality of connector means intercon 
necting one terminal of each of Said Second group 
of impedances into each of Said first plurality of 
connector means at points therein, respectively, a 
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selector switch means connected to the other 
terminal of each of said second group of imped 
ances, respectively, first and second pairs of out 
put terminals, one of Said first pair of terminals 
being connected to said first group of impedances 
in series therewith, each of said selector Switch 
means including pole means for selectively inter 
connecting with one of said second pair of termi 
nals, earthed shielding means between Said Se 
lector switch means on one hand and said first 
and second groups of impedances on the other, 
both of the others of said first and second pairs 
of terminals being connected to Said shielding 
means, and other pole means included in said Se 
lector switch means for connecting said shielding 15 
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means into all of the remaining switch means 
upon Selective connection of Said one of said sec.- 
Ond pair of terminals to one of said Switch means. 
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