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The present invention relates generally to wide band 
capacitive attenuators, and more particularly to capaci 
tive attenuators applied to co-axial transmission lines. 

Capacitive attenuators have been described in the pro 
ceedings of the Institute of Radio Engineers, June 1935, 
pages 578-593. In such attenuators, output is controlled 
by varying the spacing between two condenser plates, and 
hence the mutual capacity existing between the plates. 
When the separation between plates is large in such an 
arrangement, the rate of attenuation is 20.9 db per ra 
dius, assuming equal circular plates, i.e. 20.9 Z/a, where 
Z and a are separation and radius of the plates. A linear 
relation is maintained, as spacing varies, for a very wide 
range of spacings, and down to the point for which the 
plates are practically, but not quite, in contact, and where 
attenuation is substantially zero. 
Where capacitive attenuators are required for applica 

tion to co-axial transmission lines, the problem is intro 
duced that the plates of the capacitor constitute mis 
matched terminations for the lines. According to the 
invention, the opposed ends of the transmission lines have 
been ?ared uniformly in respect to both inner and outer 
conductors, but at a slightly greater angle of ?are for the 
outer conductor. By proper choice of ?are angles the 
characteristic impedances of the lines may be maintained 
throughout the ?ares. However, the capacitive plates of 
‘the attenuators, i.e. the areas terminating the ?ares, con 
stitute sharp discontinuities, and introduce re?ections and 
poor standing wave ratios (SWR). To avoid this di?i 
culty we terminate each line, at the capacitive plate, i.e. 

' at the discontinuity, in a resistance equal to the character 
istic impedance of the line. To simulate a uniform re 
sistance circumferentially of the line, we employ plural 
spaced resistances, having values selected to equal, in 
total, the desired characteristic impedance. By means of 
the speci?ed constructions the introduction of a capacitive 
attenuator into a co-axial line introduces no effective dis 
continuities, and except in respect to attenuation, does not 
appreciably or substantially modify the line characteris 
tics, over a very wide frequency band. 

It is, accordingly, an object of the invention to provide 
a novel capacitive attenuator for a co-axial transmission 
line. ' 

it is a more speci?c object of the invention to provide 
a novel capacitive attenuator for a co-axial transmission 
line, which does not introduce substantial re?ections or 
disturb standing wave patterns. 
The above and still further objects, features and advan 

tages of the present invention will become apparent upon 
consideration of the following detailed description when 
taken in conjunction with the accompanying drawings, 
wherein: 
The single ?gure of the drawing is a longitudinal sec 

tion of a capacitive attenuator in accordance with the 
invention, incorporated into a co-axial transmission line. 

Referring now to the drawings, the reference numeral 
10 denotes one section of co-axial transmission line, and 
the reference numeral 11 another, arranged physically as 
an axial continuation of the one section. The line 10 
includes an outer conductor 12 and an inner conductor 13, 
and the line 11 includes an outer conductor 14 and an 
inner conductor 15. 
The inner conductor 13 includes a concentric ?are 16 
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which extends to a relatively large transverse area 17, hav 
ing thereon a Te?on coating 18, which constitutes a con 
denser plate. The outer conductor 12 includes a ?are 20 
concentric with the ?are 16, but having a greater ?are 
angle, so as to maintain a characteristic impedance 
throughout the ?are equal to that of the line 10. Resist 
ances 21 are connected as terminations for the ?ares 16, 
20. These are multiple and equally spaced about the cir 
cumference of the ?are. Their sum equals the character 
istic impedance Z0 of the line. For example, in the case 
of a 509 line three 1509 resistances may be distributed 
at 120° circumferential angles, or four 2009 resistances at 
90° circumferential angles. 
The conductor 15 terminates in a ?are 16a, identical 

with ?are 16, and extending to a ?at surface 17a which 
extends parallel with surface 17 and is of equal area and 
shape. The outer conductor 14, similarly, terminates in 
a ?are 20a identical with ?are 20, and terminating match 
ing resistances 21a are connected between the conductor 
at the extremities of the ?ares selected to eliminate mis 
match. 
A cylindrical metallic shield 30 extends backwardly 

and forwardly of ?are 20 and has the same diameter as 
the maximum ?are diameter. The shield 30 extends at 
east to the small end of the ?are 16, backwardly, and 
about four times that distance forwardly, i.e. over ?are 
20a. A further cylindrical metallic shield 31 extends 
from the large end of ?are 20a to cover a considerable 
length of conductor 14. The metallic cylinders 30, 31 are 
preferably mutually contacting, but slidable with the 
transmission lines, to enable adjustment of attenuation, 
and speci?cally may be grounded, as are the outer con 
ductors 12, 20 and 14, 20a. The conductors 30, 31 are 
effectively a shield which assures that the space between 
faces 17, 17a will be free of extraneous voltages. All the 
coupling between transmission lines 10, 11 takes place ca 
pacitively at the interfaces, 17, 17a, and no leakage or 
re?ections occur at the coupling area, or adjacent thereto. 

it has been found feasible to construct attenuators ac 
cording to the invention which are operative over the fre 
quency range 10—5,000 me. For maximum desired at 
tenuation in one application a spacing of 2" was em 
ployed between faces 17, 17a, and provided an attenuation 
of 60 db. Minimum attenuation is approximately zero, 
for a spacing of .002", the thickness of coating 18. 

Although we have illustrated the faces 17, 17a as ?at 
parallel planes, the system does not require such con 
struction. For example, Terman, Radio Engineers’ Hand 
book (McGraw-Hill Book Co. 1943) recommends a con 
vex surface for one electrode. 
While we have described and illustrated one speci?c 

embodiment of our invention, it will be clear that varia 
tions of the details of construction which are speci?cally 
illustrated and described may be resorted to without de 
parting from the true spirit and scope of the invention as 
de?ned in the appended claims. 
What we claim is: 
l. A capacitive attenuator for coupling co-axial trans 

mission lines having co-axial transmission line inner and 
outer conductors and predetermined characteristic imped 
ances, comprising flared extensions of said inner conduc 
tors, said extensions providing substantially parallel, 
terminating spaced interfaced capacitive plates of greater 
areas than the cross sectional areas of said inner conduc 
tors, ?ared extensions of said outer conductors arranged 
and adapted to maintain constant said characteristic im 
pedance throughout said ?ared extensions, each of said 
outer conductor extensions extending to substantially the 
same plane as the terminating plane of its respective inner 
conductor extension, resistance terminations connected 
between the plates of said ?ared extensions'of said inner 
and outer conductors equal to said characteristic imped 
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ances, the space between said plates containing onlydi 
electric, said- plates being, relatively'movable' at willrto" 
vary the spacing therebetween, . 

2. The combination accordingv to claim 1 wherein at’ 
' least one of said interfaced capacitive plates is coated with 
an insulating coating. 4 4 

3; The combination according to claim 2 Whereinthere' 
is provided shielding for said plates. 4 ~ I 

4. The combination in accordance with claim 3 wherein 
said shielding comprisesa pair of concentric cylinders rel; 
atively movable axially of the cylinders and each ’elec-' 
trically contacting one of said outer conductors. ' 

5. A capacitive attenuator for'coupling co-axial trans¢ 
mission lines having co-axial transmission line inner and 
outer conductors and predetermined characteristic imped 
ances, comprising ?ared extensions of said inner conduc 
tors, said extensions providing substantially parallel, 

I - said outeri'conductor extensions extending to substantially 
the same plane as the terminating plane‘of its respective 
inner conductor extension, resistance terminations con 

' qnected between the plates of’said ?ared extensions of said 
5 inner and outer conductors equalpto said characteristic im 

,pedances, the space between said plates containing only 
dielectric,‘ said plates being relatively movable at will to 
"vary the spacing therebetween, wherein said ?ared exten 
sions of said inner and outer, conductors have tapering 
spacings therebetween extending from said plates'to said 
inner and outer conductors, the taper being selected to 

V maintain said characteristic impedance throughout said 

planar terminating spaced interfaced capacitive plates of ' 
greater’ areas than the cross sectional areas of said inner ‘ 
conductors, ?ared extensions‘of said outer conductors ar 20' 
ranged and adapted to maintain constant said characteris- 1 
tic impedance throughout said ?ared, extensions, each of 

extensions. '7 V V ' v 
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