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ABSTRACT OF THE DISCLOSURE 

The attenuation characteristic of a resistive-card co 
axial attenuator is rendered substantially independent of 
frequency over a selected range of operating frequencies 
by introducing an isolated conductive element adjacent 
the resistive card to provide distributed capacitive com 
pensation about a region of the resistive card that corre 
sponds to the area of the conductive element. 

This invention relates to signal attenuators and has as 
its principal object the provision of frequency compensa 
tion for a ?xed resistive ?lm attenuator card. It is another 
object of the present invention to provide capacitive com 
pensation for the resistive element of a coaxial line atten 
uator. 

This is accomplished in accordance with the illustrated 
embodiment of the present invention by providing a con 
ductive element in the region of the electromagnetic ?eld 
about the resistive ?lm element of a coaxial line attenu 
ator card for bypassing a portion of the resistive element 
at high frequencies. 

Other and incidental objects of the present invention 
will be apparent from a reading of this speci?cation and 
an inspection of the accompanying drawing in which: 
FIG. 1 is a sectional view of a coaxial line, ?xed value 

resistive card attenuator showing the location of the fre 
quency-compensating capacitor element; 

FIG. 2 is a sectional view of the ?xed resistive ?lm 
attenuator element; and 
FIG. 3 is a graph showing the improved frequency 

response of the apparatus of FIG. 1 using the capacitive 
compensation according to the present invention. 

Referring now to FIG. 1 there is shown a coaxial line 
attenuator including a conductive body 9 ?tted at oppo 
site ends with male and female standard coaxial line con 
nectors 11, 13. The body 9 and connectors 11 and 13 in 
clude a central bore 15 within which the two sections 16, 
17 of the center conductor are coaxially disposed. The 
body 9 also includes a diametrical slot 19 along the cen 
tral bore for supporting the resistive ?lm attenuator ele 
ment in conductive contact with the body 9. This atten 
uator element 21 as shown in FIGS. 1 and 2, includes an 
insulating card or substrate 23 which supports a rectan 
gular region of resistive ?lm 25. Electrodes 27, 29 along 
the edges of the card 23 contact the longitudinal edges 
of the resistive ?lm 25 to facilitate making good low 
ohmic contact between the edges of the resistive ?lm 25 
and the conductive body 9. The center conductor 16, 17 
is interrupted at the resistive ?lm 25 and the sections are 
conductively attached to electrodes 31, 33 which contact 
only a restricted area at the ends of the resistive ?lm 25. 
Attenuator elements of this type are described in US. 
Pat. 3,227,975 issued on Jan. 4, 1966 to W. R. Hewlett 
and W. B. Wholey. The frequency response of this type 
attenuator element typically follows the characteristic 
curve 35, as shown in the graph of FIG. 3, and includes 
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a roll-off with frequency (i.e. a departure from frequency 
independent attenuator) at a frequency of the order of 
10 gHz. 
The frequency response of the attenuator element 21 

is improved according to the illustrated embodiment of 
the present invention by introducing a conductive element 
37 in the region of electromagnetic ?elds surrounding the 
resistive ?lm 25. This element 37 which is attached to 
the card 23 on the under side thereof is insulated from 
the resistive ?lm 25 by the insulating card 23 and thus 
serves as an electrode of a capacitor. Of course, the con 
ductive element 37 may also be placed on top of the re 
sistive ?lm 25 provided an intermediate layer of insula 
tion is disposed between the ?lm 25 and the element 37. 
The capacitive compensation thus provided has a theo 
retical frequency response as shown by curve 39 in the 
graph of FIG. 3. The compensating response combined 
with the normal roll-off response of the attenuator pro 
vides the resultant response shown by the curve 41 which 
is frequency independent at a selected attenuation value 
43 to frequencies of the order of 20 gHz. It is believed 
that this compensation is due to the distributed capacity 
that is provided between the ends 16, 17 of the center 
conductor and the conductive element 37 which becomes 
small in impedance value as the frequency of the applied 
signal increases. This compensates for the increase in in_ 
ductive reactance with signal frequency in the signal path 
through the ?lm 25 between the sections 16, 17 of the 
center conductor. Also the distributed capacity between 
unit areas of the ?lm 25 and the conductive element 37 
tends to bypass the resistive path between the sections 16, 
17 of center conductor at higher frequencies effectively 
to shorten the resistive and inductive path length between 
the sections of the center conductor. As a result, the dis 
tributed capacitance of element 37 and the inductance of 
the resistive ?lm 25 due to current ?ow between conduc 
tor sections 16, 17 resonate at a frequency well above the 
frequency band of interest. Thus, the area of the conduc 
tive element 37, the dielectric constant and thickness of 
the insulating layer between the resistive ?lm 25 and the 
element 37 may be chosen empirically to establish reso 
nance at a selected frequency and thereby establish the 
desired amount of compensation (curve 39) necessary to 
?atten the response curve 41 as shown in FIG. 3. 
We claim: 
1. Attenuator apparatus comprising: 
coaxial conductor means having a ?rst outer conductive 

grounded member and a ?rst inner conductive cur 
rent member coaxially spaced and insulated from 
said ?rst outer member; 

an insulating member having at least one surface; 
a layer of resistive material on said surface, the periph 

ery of said layer on the surface having two opposed 
and spaced sides and two opposed and spaced ends; 

means conductively connecting the resistive material 
substantially along the length of at least one of said 
sides to the ?rst outer conductive member; 

means conductively connecting the ?rst inner conduc 
tive member to the resistive material at a restricted 
area adjacent one of said ends and spaced from said 
sides; and 

a conductive element insulated from said resistive ma 
terial and from said ?rst inner and outer conductive 
members disposed adjacent the resistive material in 
termidate the opposed ends and opposed sides there 
of for providing high frequency compensation that 
extends the range of operating frequencies over which 
signal attention is substantially constant. 

2. Attenuator apparatus as in claim 1 comprising: 
second coaxial conductor means having an outer con 
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ductive grounded member electrically connected to 
said ?rst outer conductive grounded member and hav 
ing a second inner conductive current member c0 
axially spaced and insulated from said second outer 
conductive member; 

means conductively connecting said second inner con 
ductive member to said resistive material adjacent a 
second restricted area spaced from said ?rst restricted 
area and spaced from said sides; and 

said conductive element is insulated from said second 
inner and outer conductive members. 

3. Attenuator apparatus as in claim 1 wherein said in 
sulating member has another surface spaced away from 
and substantially plane-parallel with said one surface; and 
said conductive element is disposed on said other surface 
of said insulating member located intermediate the spaced 
sides and spaced ends. 

2,842,748 
2,961,621 
3,005,967 
3,105,211 
3,157,846 
3,215,958 
3,227,975 

10 

‘214,893 

4 
References Cited 

UNITED STATES PATENTS 

7/1958 Vallese ____________ __ 333-81 

11/1960 Tanenbaum et a1 _____ __ 333-81 
10/1961 Weinschel et al. _____ __ 333-81 

9/1963 Norman ___________ __ 333-81 

11/1964 Weinschel __________ __ 333-81 

11/ 1965 Isaacson ___________ __ 333-84 

1/1966 Hewlett et a1. ______ __ 333-81 

FOREIGN PATENTS 

5/ 1958 Australia. 

ELI LIEBERMAN, Primary Examiner 
15 W. H. PUNTER, Assistant Examiner 

333-97 
US. Cl. X.R. 


