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The present invention relates generally to circuit devices, 
and, more particularly, to such devices of the type wherein 
conductors are mounted on an insulating layer. 

Conductor circuits or resonant lines have been provided 
in the past in the form of two printed conductor trains 
or transit paths which extend side by side on a printed 

However, such conductor circuits can 
only be used with relatively high frequencies since their 
dimensions would be too large when they are designed for 
use in the lower frequencies. 

In order to reduce these large dimensions, the conduc 
tors of high frequency transformers with a line in the form 
of a spiral or coil have been provided in the past. How 
ever, the amount of space which is required even in this 
construction is still so great that the frequency range in 
which these conductors are used as a practical matter can 
be extended into the lower frequencies only to a limited 
extent. ‘ > 

With these defects of the prior art in mind, it is a 
main object of the present invention to provide a circuit 
device of the character described wherein the frequency 
range in which these conductor circuits may be used can 
be extended downwardly into the lower frequencies to a 
substantial extent. 

Another object of the invention is to provide a conductor 
circuit device which may easily be constructed into- any 
desired space-saving shape. 
A further object of the invention is to provide conduc 

tor circuits of the character described wherein band pass 
?lters may be produced in a simple manner. 

Still a further object of the invention is to provide a 
device wherein two conductor pairs may be provided and 
the coupling therebetween may be of any ‘desired type 
which may be regulated by the accurate spacing of the 
mutual distance between the two conductor pairs. 

Still another object of the invention is to provide a 
device wherein the electrical length of the conductor de 
vice may be increased by suitable construction. 

These objects and other ancillary thereto are accom 
plished according to preferred embodiments of the inven 
tion wherein a conductor circuit is provided which in 
cludes conductors mounted upon a layer of insulating 
material. The conductors are so arranged that they are 
mounted on opposite sides of the layer of insulating mate 
rial and positioned opposite each other. They preferably 
are in the form of thin strips. Also, the insulating mate 
rial at least partially comp-rises a material of a high perme 
ability. Due to this insulating layer between the conduc 
tors, the distributed inductance and the distributed capac 
ity are strongly increased with a given geometric dimen 
sion, and the electrical length of the line is also increased. 
It is also possible to terminate the line in its characteristic 
impedance and then the line may be used, for example, as 
a delay line. The insulating material of high permeability 
used according to the invention is the so-called ferrite 
known in the art. 

Additional objects and advantages of the present inven 
tion will become apparent upon consideration of the fol 
lowing description when taken in conjunction with the 
accompanying drawings in which: 
FIGURE 1 is a diagrammatic perspective view of an 
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embodiment of the instant invention wherein the conduc 
tors are totally surrounded by the insulating material. 
FIGURE 2 is a diagrammatic side elevational view of 

a device similar to that of FIGURE 1, but in coiled 
form. 

If a layer of insulating material is provided as a ?exible 
strip, the line and thus the conductor circuit thereby 
formed may be arranged into any desired shape. For 
example, the strip with the conductors may be coiled and 
an intermediate layer of insulating material used to in— 
sulate and decouple the individual couplings or coils from 
one another, and this type of conductor circuit will occupy 
the smallest possible amount of space. 
Band pass ?lters may be produced by mounting at least 

two pairs of oppositely positioned conductors on the in 
sulating material layer, with the pairs disposed side by 
side and so positioned from one another that the two con 
ductor circuits thereby formed are coupled with each 
other. This coupling may be regulated by .a suitable spac 
ing of the mutual distance between the two conductor 
pairs. An inductive coupling, a capacitative coupling and 
a galvanic coupling, are all possible couplings which may 
be provided between the circuits. To provide the gal 
vanic coupling, galvanic cross connections are used be 
tween the conductor circuits, and this may take the form 
of a conductor of the same type of material as the others, 
which directly connects the two conductor circuits. 

If several conductor circuits are mounted side by side 
on the layer of insulating material, the conductors on one 
side of the layer may be combined into a broad metal 
strip or band which then may serve as a ‘ground wire. 
The vother conductors on the opposite side of the layer 
may each respectively comprise, together with the metal 
strip, a separate line. 
When the layer of insulating material is in the form of 

a rigid plate or the like, it is particularly expedient to 
mount the two oppositely positioned conductors on the 
insulating layer in meandering fashion in order to save 
space. The insulating material will be in the form of a 
plate if it is formed wholly of ferrites which, as is well 
known, possess insulating properties. 

In order to provide tuning conductor circuits, pieces of 
powdered iron or some other type of high frequency or 
radio frequency iron may be fastened to the conductors in 
a suitable manner, for example by gluing. The tuning is 
then provided by changing the amount of overlap between 
the piece or pieces of iron and the conductors. Tuning 
may also be provided by changing the length or the width 
of the conductors. 
Band pass ?lters may be formed by using several pairs 

of conductors and mounting them on the layers of in 
sulating material in meandering fashion and using induc 
tive, capacitative, or galvanic couplings. When an induc 
tive coupling is to be used, sections of the pairs of the 
conductors are disposed parallel to each other, and for 
galvanic couplings direct electrical connections are pro 
vided between the conductors. 
The electrical length of a conductor circuit with given 

geometric dimensions may be increased even further if 
the layer of insulating material is constructed of a ma 
terial having a high dielectric constant at the places where 
high voltage will occur. In such an embodiment the in 
sulating material is a material provided with a high per 
meability between the conductors at the places where 
high current peaks occur, and is constructed of a ma 
terial having a high dielectric constant at those places 
where high voltage peaks occur. 

In another embodiment of the invention, the electrical 
length is also increased by closing the magnetic circuits 
around the two conductors using additional layers of in 
sulating material also of high permeability. These layers 
are mounted over the conductors and touch the insulating 
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material layer on both sides of the conductors, so that 
the conductors are totally enveloped or surrounded there 
by. 
With more particular reference to the drawings, FIG 

URE 1 shows a ?rst embodiment of the invention. The 
layer of insulating material 1 has a high permeability and 
conductors 2 and 3 are mounted on the layer 1, each on 
a different side thereof and are provided in the form of 
?at strips. In addition, layers of insulating material a 
and b are provided above and below the conductors 2 
and 3. These layers completely close the magnetic cir 
cuit around conductors 2 and 3 and due to this the dis 
tributed induction of the conductor circuit is substan 
tially increased and the electrical length correspondingly 
increases with any given geometric dimension. The layers 
a and b are constructed of a similar material as the layer 
of insulating material 1, or of any other insulating ma 
terial which has a high permeability in order to close the 
magnetic circuit about the conductors. 

In order to tune this type of conductor circuit, a slot 
or recess 0 may be provided in one of the insulating ma 
terial layers, which in this embodiment is indicated as 
layer a. The slot may extend transversely to conductor 
2 to which it is adjacent. A strip 0.’ is inserted in the slot 
or recess for tuning purposes and this strip is also con 
structed of a material having high permeability so that its 
position in the recess or slot may be adjusted in order 
to provide for tuning. 
' The embodiment of FIGURE 2 is similar to that of 
FIGURE 1. In this embodiment, conductors 7 and 8 
are mounted on an insulating material layer 6, all of which 
are ?exible, and they are covered by layers e and f of 
insulating material of high permeability and which project 
laterally of the conductors 7 and 8 and touch the insulat 
ing material layer 6 which also is of high permeability. 
Thus, the magnetic circuits surrounding conductors 7 and 
8 are completely closed and the electrical length with any 
given geometrical dimension is thereby materially in 
creased. 

It will be understood that the above description of the 
present invention is susceptible to various modi?cations, 
changes, and adaptations, and the same are intended to 
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be comprehended within the meaning and range of equiva 
lents of the appended claims. 
What is claimed is: 
1. A circuit device, comprising, in combination: 
(a) a layer of insulating material at least partially 
formed of a material having a high permeability; 

(b) two conductors mounted on said layer on opposite 
sides thereof and opposite each other; and 

(c) means for closing the magnetic circuits around 
the two conductors, said means including an addi 
tional layer of insulating material having a high per 
meability mounted on each of the conductors and 
engaging said ?rst mentioned layer on both sides. 

2. A device as de?ned in claim 1 wherein said layers 
and thus said conductors are coiled. 

3. A device as de?ned in claim 1 wherein said layers 
and thus said conductors are ?at. 
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