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The present invention relates to attenuation equalizers 
and, more particularly, to an attenuation equalizer of 
the coaxial type adapted for operation at very high fre 
quencies. 
As is well understood in the art, an equalizer is an elec 

trical circuit which is placed intermediate a signal gen 
erator and a load to control the current that the gen 
erator produces in the load in some predetermined man 
ner as a function of the frequency of the signal. An at 
tenuation equalizer is an equalizer which controls the 
magnitude of the load current as a function of signal 
frequency. 
One of the most widely employed types of attenuation 

equalizer networks is of a bridged T con?guration having 
an attenuation or insertion loss characteristic which in 
creases in db substantially linearly With the frequency of 
the applied signal. It can be shown, however, that a 
linearly increasing insertion loss characteristic cannot be 
achieved when the frequency of the applied signal in 
creases. within the VHF band which extends from 30 
megacyeles per second to 300 megacycles per second un 
less special design techniques are employed. In the case 
where conventional lumped Constant circuit elements are 
inter-connected in bridged T configuration, the atttenu 
ation versus frequency characteristic begins to depart 
from the desired linear relationship as the frequency of 
the _applied signal increases through the upper portion of 
the VHF band., The change in the attenuation character 
istic of such higher frequencies is attributable to fre 
quency induced changes in the magnitude of the imped 
ances presented by the lumped elements employed in the 
equalizing network. 

It is the general object of the present invention to pro 
vide an attenuation equalizer having -a db insertion loss 
versus frequency characteristic which remains linear 
throughout the VHF band. 

` Another object is to provide a simple and easily re 
produced attenuation equalizer adapted for operation 
in the range of frequencies from 30 megacycles per sec 
one to 300 megacycles per second. 
` A further object is to provide an attenuation equalizer 
wherein the constituent circuit elements are compactly 
mounted in a housing which acts as an electrical shield. 

These and other objects of the invention, as will ap 
pear from a reading of the following speci?cation, are 
achieved in a preferred embodiment by the provision of 
an inner and an outer hollow cylinder of conductive ma 
terial mounted in coaxial relationship. The opposing sur 
faces of the inner and outer cylinders are separated by a 
dielectric sleeve. An inductive element and a pair of 
discs of resistive material are also provided. Each end of 
the inductive element is connected to a respective one o? 
said resistive discs. The resistive discs, in turn, which 
have a radius of curvature conforming to that of the inner 
conductive cylinder, support the inductive element axially 
within said inner cylinder. 
The input and output of the equalizer are adapted for 

connection in a conventional coaxial line. The center 
conductor of the input coaxial line is directly connected 
to one of the resistive discs; the center conductor of the 
output coaxial line is directly connected to the other 
of the resistive discs. The outer conductors of both the 
input and output coaxial lines are directly connected to 
the outer cylinder of the attenuation equalizer. 
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For a more complete understanding of the present in 

vention, reference should be had to the following speci 
fication and to the drawings of which: 

FIG. 1 is a schematic representation of a conventional 
attenuation equalizer of the bridged T type having an in 
sertion loss versus frequency characteristic resembling 
that of the present invention; 
FIG. 2 is a cross-sectional view of -a preferred embodi 

ment of the present invention; and 
FIG. 3 is a sectional view of the embodiment of FIG. 

2 taken along the line 3-3. 
The conventional equalizer network of FIG. 1 is de 

scribed in Terman, Radio Engineer's Handbook, Mc 
Graw-Hill Book Company, Inc., 1943, on pages 244-248. 
As is well understood, the circuit of FIG. 1 will pro 
duce'a substantially linear db insertion loss versus fre 
quency characteristic so long as the values of the circuit 
constants remain unchanged throughout the range of the 
applied input signals. When the input signal frequency 
increases to a point where the nominally capacitive ele 
ment, for example, exhibits an appreciable inductive 
characteristic, an undesired departure from the linear 
insertion loss vs. frequency relationship begins to ap 
pear. It has been found, however, that the desired re 
lationship can be extended into the upper VHIE` band by 
modi?cation of the structural elements comprising the 
equalizer network in accordance with the present inven 
tion. 

Referring to the preferred embodiment of FIGS. 2 and 
3, each end of the inductive element 1 is connected to 
and supported by a respective one of resistive discs 2 and 
3. Discs 2 and 3, in turn, are mounted within inner 
hollow conductive cylinder 4 whereby continuous elec 
trical contact is made between the circumference of 
discs 2 and 3 and the inner surface of cylinder 4. Cyl 
inder 4 is coaxially positioned within outer hollow con 
ductive cylinder 5 by means of -a dielectric sleeve 6. Cyl 
inders 4 and 5 and dielectric sleeve 6 correspond to ca 
pacitor 7 of FIG. 1. Discs 2 and 3 correspond, re 
spectively, to resistors 8 and 9 while inductive element 

_ 1 corresponds to inductor 10. 
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I External circuit connections are made via conventional 
coaxial connectors 13 and 14. lrnpedance matching de 
vices 15 and ;16 couple the input and output of the at 
tenuation equalizer, respectively, to the coaxial con 
nectors 13 and 14. Input line 17 of inductive element 1 
is directly connected to the center conductor of coaxial 
connector 13. The outer conductor of connector 13 is 
el'ectrically connected to outer cylinder 5. Output line 18 
of inductive element 1 is directly connected to the center 
conductor of output connector 14. The outer conductor 
of connector 14 is electrically connected to outer cylin 
der 5. 

lit will be seen that cylinders 4 and '5 not only consti 
tute the opposing conductive plates of the capacitive com 
`ponent of the attenuation equalizer but also act as an 
electrical Shield enclosing said equalizer thereby prevent 
ing undesired coupling to external eircuits. In addition, 
the lead wires for interconnecting the components in 
the conventional arrangement of FIG. 1 have been elimi 
nated. This further stabilizes the values of the circuit 
constants against Variation with' frequency particularly 
at high frequencies. 
While the invention has been described in its preferred 

embodiments, it is understood that the words which have 
been used are Words of description rather than of limita 
tion and that changes within the purview of the appended 
claims may be made without departing from the true 
scope and spirit of the invention in its broader aspects. 
What is claimed is: 
1. An attenuation equalizer of the coaxial type hav 

ing a pair of input terminals and a pair of output termi 



3 
nals and adapted for operation at very high frequencies, 
said equalizer comprising an inner and an outer hollow 
cylinder of conductive material mounted in coaxial rela 
tionship, the outer surface of said inner cylinder being 
separated from Vthe inner surface of said outer cylinder 
by a dielectric medium, an inductive element having an 
input and an output terminal, ?rst and second resistive 
means, said ?rst resistive means supporting one end of 
said inductive element within said inner cylinder and 
interconnecting said input terminal of said inductive ele 
ment and the inner surface of said inner cylinder, and 
said second resistive means supporting the other end of 
said inductive element within said inner cylinder and 
interconnecting said output terminal of said inductive 
element and the inner surface of said inner cylinder, said 
outer cylinder and said input terminal of said inductive 
element comprising said pair of input terminals, and said 
outer cylinder and said output terminal of said inductive 
element comprising said pair of output terminals. 

2. An attenuation equalizer having a pair of input 
terminals and a pair of output terminals and adapted for 
operation at very high frequencies, said equalizer com 
prising an inner and an outer hollow cylinder of con 
ductive material, a hollow cylindrical sleeve of dielectric 
material for supporting said inner cylinder coaxially within 
said outer cylinder, said sleeve separating the inner sur 
face of said outer cylinder from the outer surface of said 
inner cylinder, an inductive element having an input and 
an output terminal, ?rst and second resistive means, said 
?rst resistive means supporting one end of said inductive 
element within said inner cylinder and interconnec'ting 
said input terminal of said inductive elementand the 
inner surface of said inner cylinder, and said second re 
sistive means supporting the other end of said inductive 
element within said inner cylinder and interconnecting 
said output .terminal of said inductive element and the 
inner surfaces of said inner cylinder, said outer cylinder 
and said input terminal of said inductive element compris 
ing said pair of input terminals, and said outer cylinder 
and said output terminal of said inductive element com 
prising said pair of output terminals. 

3. An attenuaition equalizer adapted for operation at 
very high frequencies, said equalizer comprising an inner 
and an outer hollow cylinder of conductive material, a 
hollow cylindrical sleeve of dielectric material for sup 
porting said inner cylinder coaxially within said outer 
cylinder, said sleeve separating the inner surface of said 
outer cylinder from the outer surface of said inner cylin 
der, an inductive element having an input terminal and 
an output terminal, a pair of resistive discs having a 
radius of curvature conforming to that of the inner sur 
face of said inner cylinder mounted within said inner 
cylinder whereby electrical contact is made between the 
circurnference of each said disc and the inner surface of 
said inner cylinder, said input terminal of said inductive 
element being connected to one of said pair of discs at a 
point interior to said circumference, and the output 
terminal of said inductive element being connected to 
the other of said pair of discs at a point interior to said 
circumference, means for applying an input signal be 
tween said input terminal of said inductive element and 
said outer cylinder, and means for deriving an output 
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signal between said outer cylinder and said output termi 
nal of said inductive element. 

4. An attenuation equalizer comprising an inner and 
an outer hollow cylinder of conductive material, a hol 
low cylindrical sleeve of dielectric material for support 
ing said inner cylinder coaxially Within said outer cylin 
der, said sleeve separating the inner surface of said outer 
cylinder from the outer surface of said inner cylinder, 
an inductive element having an input and an output 
terminal, a pair of resistive discs having a radius of curva 
ture conforming to that of the inner surface of said 
inner cylinder mounted within said inner cylinder whereby 
electrical contact is made between the circumference of 
each said disc and the inner surface of said inner cylin 
der, one of said pair of discs making contact with said 
inner cylinder adjacent one 'end thereof and the other of 
said pair of discs making contact with said inner cylin 
der adjacent 'the other end thereof, said input terminal 
of said inductive element being connected to substan 
tially the center of one of said pair of discs, and said 
output terminal of said inductive element being con 
nected to substantially the center of the other of said 
pair of discs, means for applying an input signal between 
said input terminal of said inductive element and said 
outer cylinder, and means for deriving an output signal 
between said outer cylinder and said output terminal of 
said inductive element. 

5. An attenuation equalizer comprising an inner and 
an outer hollow cylinder of conductive material, said 
outer cylinder being longer than said inner cylinder, a 
hollow cylindrical sleeve of dielectric material having a 
length substantially the same as that of said inner cylin 
der, said inner cylinder being coaxially supported within 

v said outer cylinder and substantially at the longitudinal 
center of said outer cylinder by said dielectric sleeve, a 
pair of resistive discs having a radius of curvature con 
forming to that of the inner surface of said inner cylinder 
mounted within said inner cylinder whereby electrical 
contact is made between the circumference of each said 
disc and the inner surface of said inner cylinder, one of 
said pair of discs being positioned adjacent one end of 
said inner cylinder and the other of said pair of discs 
being positioned adjacent the other end of said inner 
cylinder, an inductive element having an input terminal 
and an output terminal, said input terminal of said in 
ductive element being connected to substantially the. 
center of one of said pair of discs, and said output termi 
nal of said inductive element being connected to sub 
stantially the center of the other of said pair of discs, 
means including impedance matching means for applying 
an input signal between said input terminal of said in 
ductive element and said outer cylinder, and means in 
cluding impedance matching means for deriving an out 
put signal between said outer cylinder and said output 
terminal of said inductive means. 
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