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ELECTRIC SOURCE FILTER 

This application is a continuation-in-part of U.S. Ap 
plication Ser. No. 855,272 ?led on Sept. 4, 1969 and 
now abandoned. 

This invention relates to'electric source ?lters and, 
particularly, to a ?lter which absorbs electric waves 
travelling through or admitted into a coaxial cable. 
The electric source ?lter of the present invention 

comprises absorbing members consisting of a ferrite 
plate with a metallic plate lining, which are located 
between the outer and the inner conduits of a coaxial 
tube the ferrite plate facing the wave as the wave 
travels. 

, In accordance with the present invention, the ab 
sorbing member, prepared by lining a metal plate on 
one face of the ferrite plate is positioned so as to face 
the travelling wave through the electric cable. The very 
effective absorption of the wave thus results in the 
passage of low frequency power, for example, commer 
cial frequency of 50 cycles. 
When building a wave dark room or shielding 

chamber, often, despite the good property of the 
shielding chamber surroundings, there are electric 
wave leaks from an electric source lead, so that the 
shielding ef?ciency of the dark room or shielding 
chamber against the wave is deteriorated. 

It is therefore important to increase the wave absorb 
ing capacity or the shielding ef?ciency of the internal 
wall of the chamber, as well as to eliminate the wave 
travelling through the electric wire. This, in accordance 
with conventional methods, has been effected by 
means a ?lter in which a reactance is used. However, 
the wave travelling through the electric wire is 
re?ected by said ?lter, and when it is desired to have a 
low frequency ?lter, it is necessary to increase con 
siderably the size of the coil or capacitor element, as a 
result, its volume is so large that it brings about practi 
cal inconveniences. 

Contrary to the known art and in accordance with 
the present invention, the waves travelling through the 
electric wire are completely absorbed and no re?ecting 
of waves is observed. 

Furthermore, in accordance with the conventional 
methods for absorbing waves, the thickness of the ab 
sorbent for absorbing low frequency waves is con 
siderable and even if it were theoretically possible, the 
actual size of the ?lter would therefore be too large and 
impractical. 
However, in accordance with this invention, when a 

ferrite magnetic material is used, it is possible to 
produce very thin wave absorbers regardless of the 
wave length of the wave desired to be absorbed. 
The fundamental principle of. forming a wave ab 

sorber using magnetic material with a conductive 
backing was ?rst presented in U.S. Pat. No. 3,460,142. 
It was there shown the required permeability charac 
teristics of the magnetic material for absorbing 
microwaves. The wave absorber therein formed, con 
stituted a layer of closely arrayed ferrite plates having 
the required characteristics and applied to a backing 
plate of conductive material. 

In accordance with the present invention ferrite mag 
netic material having the permeability requirements as 
set forth in U.S. Pat. No. 3,460,142 is used as an elec 
tric source filter in a coaxial tube which is sufficiently 
small in size. 
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2 
Moreover, the wave-absorbing members prepared by 

using various kinds of ferrites for each member can 
have its absorption wave length speci?c to an arriving 
electric wave, and therefore when they are connected 
in cascade fashion, it is possible to obtain a ?lter of ex 
cellent shielding efficiency over a wider vfrequency 
band. Since each type of ferrite material has a different 
permeability characteristic, each type of ferrite used 
will absorb over a given band of. frequencies. This 
frequency bandwidth can be altered by varying the 
thickness of the ferrite material used. It is therefore 
possible, by using the plurality of wave absorbing mem 
bers cascaded, to provide the desired electric source 
filter which passes only the desired frequency and ab 
sorb other frequencies.’ 
The invention will be more fully understood by the 

following detailed description thereof in connection 
with the accompanying drawings, in which: 

FIGS. 1 and 1a are respectively a perspective view, 
partially cut-away, and a section view showing an em 
bodiment of the electric source filter of the invention; 

FIG. 2 is a diagram showing the absorption charac 
teristics of the ?lter of the invention; 

FIGS. '3 through 6 are the perspective views partially 
cut-away with the associated section views showing 
other embodiments of the present invention; 

FIG. 7 is a perspective view, partially cut-away of a 
?lter with a single absorbing member of the type shown 
in FIG. 6; ' 

FIGS. 8 and 9 are curves describing the charac 
teristics of'the ?lter of FIG. 7; 

FIG. 10 is a perspective view, partially cut away a 
?lter of two cascaded members of the type shown in 
FIG. 6; and 

FIG. 11 is a curve describing a characteristic of the 
?lter of FIG. 10. 

In FIGS. 1 and la reference numeral 1 denotes the 
outer conduit of the conductor tube or coaxial cable, 
while the inner conduits thereof is shown at numeral 2. 
F1, F2 . . . F,, are'the wave absorbing members,'each of 
these members being in the shape of a ring and having a 
ferrite plate 3 in the wave travelling direction and a 
metal plate 4 on the reverse side thereof. 
The distance D between adjacent absorbing mem 

bers is optional, but the members should not be posi 
tioned so close to each other so as to be contacting one 
another. 
On the other hand, the height I of the absorbing 

members is optional but, as the height of the absorbing 
members is increased and as the distance between the 
member and the outer conduit 1 is made smaller, the 
amount of wave absorption is increased. 
When the conducting metal plate of the absorbing 

member is in contact against both the inner and outer 
conduits of the coaxial cable, the voltage of the source 
to be used, for example 50 cycles, is short-circuited and 
this is not desirable. 
On the other hand, the thickness d of the absorbing 

member differs in accordance with the amountof at 
tenuation desired but it does not too strongly affect the 
results. Generally, a suitable thickness of the absorbing 
member is 8 mm. ' 

Each ferrite composition is known to have a speci?c 
permeability. Therefore, each ferrite composition will 
?lter out a different frequency band of electric waves. 
Specific examples of materials and their absorption 
bandwidths will be hereinafter described. 
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In the diagram of FIG. 2, there is shown typical 
characteristics of absorption, the ordinate representing 
the amount of absorption and the abscissa the frequen 
cy. It is assumed that each of the absorbing members 
F,, F2 . . . F“ is made of a different ferrite composition 
and has a different characteristic. The approximately 
convex curves denote the characteristics of the respec 
tive absorbing members F,, F2, F3, etc. and, combined 
they make up the integral characteristics F of the ?lter. 

In FIGS. 3 and 3a, there is shown another embodi 
,ment of the invention wherein the alternate absorbing 
members F,, F3, F5 are attached to the inner conduit 2, 
while the members F2 and F, are attached to the outer 
conduit 1. The same effect as in the embodiment shown 
in FIG. 1 is obtained. 

In FIGS. 4 and 4a, a further embodiment is shown 
wherein the absorbing members F,, F, and F3 are at 
tached to the outer conduit 1 through a thin insulating 
layer 5 provided between the outer conduit 1 and the 

. members. 

FIG. 5 and 5a show a further embodiment in which 
the absorbing members are all connected to the outer 
conduit but not to the inner conduit. 

FIGS. 6 and 6a show a further embodiment in which 
the radius of the short~circuiting metal plates 4 is 
slightly smaller than the radius of the outer conduit 1 
and the ferrite plates 3 are connected to both the inner 
and outer conduits. This uses the fact that ferrite is an 
excellent insulator against low frequency waves. 

Referring now to FIG. 7, there is shown a particular 
?lter of the type shown in FIG. 6 having a single wave 
absorbing member including a ferrite plate extending 
through the entire radius between the inner and outer 
conduits and a metal plate connected to it being of a 
shorter radius and attached only to the inner conduit. 
The dimensions of the ?lter shown are as follows: 

Diameter of 
the outer conductor, D, = 7.65 in. (19.44 cm) 
Diameter of 
the inner conductor, D, = 3.49 in. (8.66 cm) 
Thickness 
of ferrite plate, t, = 0.275 in. (7.00 mm) 
Thickness 
of metal plate, t2 = .39 in. (10.00 mm) 
Gap, t3= .02 in. (0.5 mm) 

In the ?rst example (sample A) the ferrite comprised 
Mn-Zn ferrite composed of 53.30% Fe203, 33.0% Mn02 
and 13.7% ZnO in molar ratio and rubber mixed in a 
proportion of 1:5. In a second example (sample B) the 
ferrite was composed of 48.30% FezOa, 16.16% NiO, 
3.518% CuO, 30.74% ZnO, and 1.277% MnCO3 in 
molar ratio. 
The Voltage Standing Wave Ratio (VSWR) of the 

resulting filter using the samples A and B are shown in 
FIG. 8 wherein there is plotted the VSWR vs. the 
frequency. The frequency attenuation characteristics 
of the ?lter of F IG. 7 using each of the samples A and B 
are shown in FIG. 9 wherein there is plotted the at~ 
tenuation in db vs. the frequency. It can be seen from 
these curves that the electric wave absorption charac 
teristic of the ?lter is wide-band attenuation. 

Referring now to FIG. 10 there is shown a ?lter hav 
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4. 
ing two wave absorbing members of the type of FIG. 6 
cascaded in the coaxial tube. F, and F, are the absorb 
ing members with ferrite plates having thickness of 

il'2a7in‘2ial7p‘li‘t'é) é‘?iiiilsi’éri ‘ans' 91il1§§£f€fii$ié¥?l§ 
plates and having a thickness of 0.39 in. (10 mm). The 
two wave absorbing members are spaced apart by a 
distance D = 0.08 in. (2 mm). All other dimensions are 
identical to that of FIG. 7. 

FIG. 11' shows the attenuation characteristics of the 
filter as shown in FIG. 10 wherein there is plotted the‘ 
attenuation in db vs. frequency. Curve 1 represents the 
results obtained when the sample A was used for F, and 
the sample B was used as F2. Curve 2 represents the‘ 
results obtained when the sample B was used as F, and _ 
the sample A was used as F2. From the curves it can be 
seen that these two samples used in conjunction pro~ 
vide excellent attenuation over a wide band of frequen 
cies. 

While a few and preferred embodiments of the 
present invention have been shown and described, vari 
ous other modi?cations will be apparent to the person ' 
skilled in the art, and are understood to be within the 
scope and spirit of this invention as claimed in the fol 
lowing claims. 
What is claimed is: 
I. An electric source ?lter for use with a coaxial 

cable having inner and outer conduits concentric with 
each other comprising a plurality of electric wave ab 
sorbing members spaced from each other and disposed 
between said inner and outer vconduits, each of said 
members including a ferrite plate facing in the 
direction of travel of the electric wave through the 
cable and a metallic plate connected to said ferrite 
plate on the other side thereto. 

2. A ?lter as in claim 1 wherein each of said ferrite 
plates is of a different ferrite composition. 

3. A ?lter as in claim 1 wherein each of said members 
are of circular shape and are concentric with said con 
duits. , 

4. A filter as in claim 3 wherein each of said members 
are coupled to said inner conduit and are spaced from 
said outer conduit. . 

5. A ?lter as in claim 3 wherein each of said members 
are coupled to said outer conduit and are spaced from 
said inner conduit. ' 

6. A ?lter as in claim 3 and further including an ins-u 
lating layer on one of said conduits, each of said. mem 
bers coupled between said insulating layer and the 
other of said conduits. 

7. A ?lter as in claim 3 where the radius of each of 
said ferrite plates is larger than the radius of each of 
said metallic plates, said ferrite plates being coupled to 
both said conduits, said metallic plates being coupled 
to one of said conduits and spaced from said other con 
duit. 

8. A ?lter as in claim 3 wherein alternate ones of said 
members are coupled to said outer conduit and spaced 
from said inner conduit and the remaining members are 
coupled to said inner conduit and spaced from said 
outer conduit. 


