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ABSTRACT: A notch filter is disclosed which includes a pair 
of conductors extending transversely of each other in a cross 
like configuration, the conductors being insulated from each 
other. A ball of ferri- or ferromagnetic material is positioned 
between the two conductors where they cross. A magnetic 
field is applied to the ball and, by variation of the field, a band 
of waves that is applied to one end of one of the conductors 
does not arrive at the other end of said conductor but is dis 
sipated in resistors connected to the ends of the other conduc 
tor. 
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GYROMAGNETIC NOTCHFILTER 
Sharply tunable notch or rejection filters in the MegaHertz 

or gigahertz (a thousand MegaHertz) ranges are useful in 
separating undesired waves from signal waves, as, for exam 
ple, in antijamming devices. 

It is an object of this invention to provide an improved 
notch or rejection filter in the MegaHertz or gigahertz range. 
A notch filter is disclosed which includes a pair or conduc 

tors extending transversely of each other in a crosslike con 
figuration, the conductors being insulated from each other. A 
mass of ferri or ferro-material is positioned adjacent the 
crossing of the two conductors. Input waves are applied 
between one end of one conductor and a baseplate, and out 
put waves are taken from between the other end of the said 
one conductor and the baseplate. At least one end of the other 
conductor is connected to the baseplate by way of a terminat 
ing resistor. The one conductor is coupled to the other con 
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20 ductor only at a frequency depending on the strength of a 
magnetic field which is applied to the mass of ferri- or ferro 
magnetic material, whereby waves of the coupled frequency 
are dissipated in the resistor and do not reach the output end 
of the one conductor. 

DESCRIPTION 
The invention may be better understood upon reading the 

following description in connection with the accompanying 
drawing in which: 

FIG. 1 is a plan view of a notch filter according to an em 
bodiment of this invention, and . . . . . . . . 
FIG. 2 is a section of FIG. 1 online 2-2 thereof. 
A block 10 of low loss insulating material has a conducting, 

nonmagnetic coating 12 on the lower side thereofas viewed in 
FIG. 2, and the center of the opposite side of block 10 is 
dished in as indicated by the reference character 14. A strip of 
nonmagnetic conducting material 16 extends across the top of 
the block 10. The center portion 18 of the strip 16 is narrowed 
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as shown in FIG. 1 and is bowed upwards as shown in FIG. 2. 40 
The ends of the strips 16 are connected to respective inner 
conductors 20 and 22 of concentric connectors 24 and 26. 
The outer conductors of the connectors 24 and 26 are con 
nected to the baseplate 12 by respective conductors 28 and 
30. 
A second nonmagnetic conductor 32 extends across the top 

of the block 10 in a direction transverse to the direction of the 
strip 16. The central portion 34 of the conductive strip 32 is 
necked down, and the necked down portion 34 is bowed 
downward into the dished portion 14 of the block 10, whereby 
the portion 18 of the conductive strip 16 and the portion 34 of 
the conductive strip 32 are spaced from, and therefore insu 
lated from, each other. The opposite ends of the conductor 32 
are connected by respective terminating resistors 33 to the 
baseplate 12. 
A mass 36 of ferri- or ferro-magnetic material which may be 

in the shape of a ball, is positioned between the portions 18 
and 34 of the conductors 16 and 32. The spacing between the 
portions 18 and 34 and the size of the ball36 may be such that 
the ball 36 touches neither of the conductors 18 or 34, 
wherein the ball 36 may be held by suitable means, i.e. insula 
tion, between the portions 18 and 34 but out of contact with 
either portion or both. A magnet 38 is so positioned that its 
lines of force penetrate the ball36. The magnetic field of the 
magnet 38 may be varied by varying the resistance of a resistor 
40 connected between the magnet 38 and the source of supply 
therefore, not shown. If desired, a permanent magnet, not 
shown may be substituted for the electromagnet 38. 

In the described notched filter, in the absence of the ball36, 
the strips 16 and 18 are not coupled and a wave applied to the 
connection device 24 or 26 arrives at the connection devices 
26 or 24 substantially unchanged. When the ball 36 is pro 
vided as shown and the magnetic field produced by the mag 
net 38 is properly adjusted, a wave of a predetermined 
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2 
frequency appearing in the conductor 18 is coupled to the 
conductor 34 and is dissipated in the terminating resistors 33, 
33 whereby the wave of the predetermined frequency applied 
to one of the conductors 24 and 26 does not arrive at the other 
connector 26 and 24. It is thought that the magnetic field in 
the ball 36 rotates in such a manner as to describe one or more 
conical surfaces and that the frequency of rotation depends on 
the strength of the magnetic field. The two conductor portions 
18 and 34 are coupled due to this rotation of the magnetic 
field in the ball 36 and the frequency of the rejected or ab 
sorbed wave depends on the rotation frequency. 
The ball 36 may be of a ferri-magnetic material known as 

YG (yttrium iron garnet) however it may be made of any 
good ferri-magnetic material. Certain ferro-magnetic materi 
als are also useful as a material for the ball36. The size of the 
ball, while not critical may be from 1/200 to one-tenth of an 
inch in diameter. Within limits, the bigger the ball 36, the 
greater the width of the notch or of the band of rejected 
waves. The strips 16 and 32 may be about a thousandth of an 
inch thick and the necked down portion thereof 18 and 34 
may be a little smaller in width than the diameter of the ball 
36. The strips 16 and 32 are necked down at 18 and 34 to in 
crease the radio frequency field in the vicinity of the necked 
down portions. The necked down portion 18 and 34 may be 
formed of wire conductively connected to the remainder of 
the respective conductive strips 16 and 32. The wider portions 
of the strips 16 and 32 while not critical may be about one 
fifth of an inch wide. Also within limits, the narrower the nar 
row portions 18 and 34 of the strips 16 and 32, and the greater 
their separation, the narrower the rejection band of the 
described filter. Therefore, by choice of the size of the ball 36 
and of the width of the strip portions 18 and 34, the width of 
the rejection band of the filter may be predetermined. 
A notch filter may be provided by providing two insulating 

blocks, one having a hole therethrough. A baseplate, such as 
12 of FIG. 2 may be applied to one side of the imperforate 
block and a conductor such as 32, 34, 32 may be applied to 
the other side of the imperforate block. The other block may 
be so laid on the imperforate block that the strip 34 runs 
across the hole in the other block. A ball such as the ball 36 
may be positioned in the hole and the other strip such as the 
strip 16, 18, 16 may extend across the exposed surface of the 
other block so that it extends across the hole in the other 
block and transversely of the first-mentioned strip. Such a 
notch filter operates similarly to the notch filter of FIGS. 1 and 
2. 
What I claim is: 
1. A notch filter comprising: 
a base conductor, 
a pair of conductors spaced from and at one side of said 

base conductor, said pair of conductors extending trans 
versely of each other, 

said pair of conductors being insulated from each other, 
a mass of insulating magnetic material positioned at the 

crossing of said pair of conductors, 
means to apply a wave to be filtered to one end of one of 

said pair of conductors, 
means to take a filtered wave from the other end of said one 

conductor, and 
a resistor connected between one end of said other conduc 

tor and said base conductor. 
2. The invention as expressed in claim 1 in which means are 

provided to produce a magnetic field which penetrates said 
magnetic mass. 

3. The invention as expressed in claim 1 in which said mass 
is between said two conductors at their crossing. 

4. A notch filter comprising a base conductor, 
a pair of conductors at one side of said base conductor, said 
conductors extending transversely of each other and 
being insulated from each other, 

a mass of insulating magnetic material at the crossing of said 
pair of conductors, " 

means to apply a wave to be filtered to one end of one of 
said pair of conductors, 
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means to take a filtered wave from the other end of said one 
conductor, 

means to connect the ends of said other of said pair of con 
ductors through a respective resistor to said base conduc 
tor, and 5 

means to apply a magnetic field to said mass of insulating 
material. 
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5. The invention as expressed in claim 4 in which said base 

conductor is applied to one side of an insulator and in which at 
least a portion of each of said pair of conductors is applied to 
the other side of said insulator. 

6. The invention as expressed in claim 4 in which said mass 
is a of yttrium iron garnet material. 


