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1. 
My invention relates to ultra high frequency 

Systems, and more particularly to an attenuator 
for utilization therein. In such Systems, the 
problem frequently arises of connecting a utiliza 
tion circuit, for example a frequency determining 
meter, to an input circuit in which the intensity 
of the incident Wave may vary over a considerable 
range. Moreover, since in such Systems it is 
desirable to have impedance matching through 
out, any attenuator for varying the intensity of 
an ultra high frequency WaWe transmitted to a 
utilization device should provide a minimum 
discontinuity in the system, so that no reactive 
effect of consequence is transferred to either the 
input or the utilization circuits. Accordingly, it 
is an object of my invention to provide a new and 
in proved attenuator for ultra high frequency 
Systems in which reactive effect on circuits cou 
pled thereto is minimized. 

It is another object of my in Vention to provide 
a new and improved attenuatoi for Systems of 
this nature wherein accurately controllable and 
determinable amounts of attenuation may be ob 
tained. 

It is a further object of my invention to pro 
wide a new and improved attenuator for an ultra, 
high frequency system which comprises a con 
Centric transmission line connected between the 
input and output circuits of the system, which 
transmission line includes a variable capacitance 
element for attenuating the ultra high frequency 
Waves transmitted between the circuits. 

Briefly stated, in accordance with the illus 
trated embodiments of my invention, I provide in 
an ultra high frequency System a concentric 
translaission line along which an ultra high fre 
quency electromagnetic Wave is propagated and 
in which a variable capacitance is serially con 
nected between adjacent seetions of one of the 
conductors of the line. The variable capacitance 
includes an insulator connected between sections 
of the inner conductor and a metallic Sleeve slid 
able along one of the Sections and over an ad 
justable portion of the insulator. The variable 
capacitance is of Such size that, in comparison 
With the input and Output shunt capacitances of 
the adjacent sections of the concentric trans 
mission line, the effect of its variation on the 
input and output, impedances, and hence on the 
circuits connected to the line, is negligible. 
For a better understanding of my invention, 

reference may be had to the following descrip 
tion taken in connection. With the accompanying 
drawing and its scope will be pointed out in the 
appended claims, Fig. 1 is a longitudinal cross 
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2 
Sectional view of one embodiment of my invention 
including the attenuator connected in a con 
centric transmission line, and Fig. 2 is a vertical 
cross-sectional View along the lines 2-2 of Fig. 
1. Fig. 3 represents a modification of the at 
tenulator of my invention as embodied in a con 
centric transmission line and which employs 
means for more accurately controlling and de 
termining the amount of attenuation, and Fig. 4 
is a vertical cross-sectional view of the attenuator 
of Fig. 3 taken along the lines 4-4. 

Referring to Figs. 1 and 2 jointly, there is 
shown an attenuator which comprises a section 
of concentric transmission line having a tubular 
Outer conductor and a centrally disposed inner 
conductor 2 along Which an ultra high frequency 
electromagnetic Wave is propagated. The cen 
trally disposed inner conductor comprises two 
similar metallic sections 3, 4 which are separated 
by a spacer 5 of any suitable insulating material, 
Such as, for example, polystylene. The Sections 
3 and 4 at their adjacent ends are provided with 
portions of reduced diameter 6 which fit in co 
Operating holes in the ends of spacer 5. The 
Spacer 5 and the sections 3, 4 are all of the same 
diameter so that physically the inner conductor 2 
appears as a continuous cylindrical member 
Which is supported within the outer conductor 
by means of a plurality of insulators T. 

Supported on the inner conductor 2 is a di 
electric cylinder 8 of any suitable insulating ma 
terial, such as, for example, polystyrene. The 
dielectric member 8 has a central bore into which 
is fitted a conductive member in the form of a 
metallic sleeve 9, the sleeve being spun over at 
the ends of the dielectric cylinder to form a rigid 
construction. The sleeve 9 has an inner diameter 
Which is substantially equal to the outer diameter 
of the section 3 and is in contact with this section 
of the inner conductor and transmission line. 
The metallic sleeve 9, moreover, extends over a 
portion of the insulating spacer 5. The dielectric 
cylinder 8 is provided at its left-hand end. With a 
protruding portion ) which extends through a 
slot or an opening in the outer conductor f. 
The protruding portion moreover is provided 
with threads which engage threads within a me 
tallic sleeve 2 which surrounds the outer con 
ductor adjacent the slot . 
In construction, the outer conductor may be 

formed in a plurality of parts, such as a pair of 
end sections 3, 4 and an intermediate section 
5, the intermediate Section containing the slot 
. The section 3 may be joined to the section 
5 by means of a plurality of screws 6, while the 
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section 4 may contain a shoulder f7 against 
which is abutted an internally threaded nut 8 
and which may be used for connecting the left 
hand portion of the transmission line to an in 
put circuit. The intermediate section 5 has a 
shoulder portion 9 adjacent the slot and the 
threaded sleeve 2 abuts against this shoulder. A 
collar 20 abutting against the opposite end of 
sleeve 2 prevents longitudinal motion of the 
sleeve on the intermediate section 5, while per 
mitting rotation of the sleeve about this portion 
of the outer conductor. 

in operation, the left-hand portion of the Con 
centric transmission line may be connected to an 
input circuit, such as a source of ultra high fre 
quency electromagnetic waves, while the right 
hand portion of the attenuator comprising the 
section 4 of the inner conductor and they sec 
tion 3 of the outer conductor may be connected 
to a load circuit such as, for example, a fre 
quency determining meter (not shown). In such 
“ultra high frequency applications, of course, it 
is customary to have the impedance of the con 

- i.ecting transmission lines match with the im 
pedances of such a source and such a load. This 
impedancer includes - the relatively high shunt 
capacitance-incident to the position of the inner 
conductor - within the outer conductor of the 
transmission line. Since in Some applications 
it is desirable to have the voltage supplied to a 
ioad circuit maintained-constant while the Volt 
age from an input circuit may vary over a con 
siderable range, attenuation of the ultra high fre 

- quency input wave is required. In the construc 
tion." above described, the opposed ends of con 
“ductors". 3 and 4 separated by the insulating 
spacer 3 form a capacitance of Small Value which 
is connected in series. With the Sections 3, of the 
inner conductor of the transmission line... and 
which attenuates the, high frequency wave 
traveling along that line. The conductive mem 
-ber or sleeve" 9 forms, means for , varying the 

4. 
the face plate 24 and the housing member 23, 
can make the structure water-tight. The pinion 
22 may be rotated by a control knob 27 which 
carries a pointer 28 and cooperates with a scale 
29 on the face plate to indicate precisely the 
amount of attenuation obtained. 
From the foregoing, it is seen that my inven 

ition provides a:variable attenuator for an ultra 

0 
high frequency wave which is simple in con 
struction and operation and which produces a 
continuously variable amount of attenuation 
which has: no appreciable effect on the load cir 

i-cuits connected thereto. 

5 
... While I have shown a particular embodiment, 
of my invention, it will of course be understood 
that I do not. Wish to be limited thereto since 
various modifications may be made, and I con 

. . template by the appended claims to cover any 
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value of this capacitance. This variation isob 
tained by rotation of the sleeve 2 to move the 
"dielectric cylinder 8 and the sleeve 9 along the 
spacer 5, the movement providing a continuous 
variation of the attenuation of the high fre 
quency wave. This series, capacitance, moreover, 
is relatively small compared to the shunt capaci 
tance which exists between the inner and outer 
conductors 4, 3 of the transmission line. Accord 
ingly, Substantially no reactive effect on any load 
circuit which may be connected between mem 
bers 4 and 3 is obtained, the input and output 
impedances being maintained constant, as the 
attenuation is varied over. a. Substantial range, 
for example, from a few decibels to an almost in 
finite amount of attenuation. 

In the modifications of the invention illustrated 
in Figs. 3 and 4, a precision...attenuator is shown 
Which has no protruding Surface, but instead 
the rack 2 is formed on. One. Surface. Also the 
position of insulating, spacer 5 relative to thein 
put and output ends of the attenuator is reversed 
from that shown in the structure in Fig. 1. Thus, 
the member 5 is positioned-between sleeve 8 and 
the input conductor. 3 and, in the minimum at 
tenuation position shown in: Fig. 3, lies almost 
entirely within dielectric sleeve.8. The rack 2 
is engaged by a pinion 22 which is supported in 
a bearing structure comprising, a housing... por 
tion 23 which is attached to the outer...conductor 
section, i5 and a face plate 24, which is fastened 
to the housing member by means of a plurality 
of screws 25. A gasket 26, interposed between 
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Such modifications as fall within the true Spirit 
and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
... An attenuator for a high frequency electro 
magnetic. Wave.comprising. a transmission, line 
having a pair of-conductors, one of said conduc 
tors being continuous in character, the other of 
said conductors, consistings of two sections, sepa 
rated by an insulating spacer, the opposed ends 
of said: sections, and said spacer, constituting a 
capacitance. connecting. Said-sections, and pro 
.Viding attenuation. Of Said Wave, and, a conduc 
tive member movable: along said, spacer to vary 
Said... capacitance... and the amount of...said at 
tenuation. 

2. An attenuator for an ultra-high frequency 
electromagnetic Wave, comprising: a concentric 
tranSrinission line constituted by a tubular, outer 
conductor; and a centrally... disposed inner, con 
ductor, said inner conductor; consisting. of two 
sections separated by an insulating spacer, the 
opposed ends of Said-sections and said 'Spacer-con 
Stituting: a, capacitance connecting, said sections 
and proViding; attenuation of: said, Wave, and a 
conductive sleeve slidable along said spacer to 
vary. Said; capacitance; and the amount of said 
attenuation. 

3. In an attenuator for an ultra high frequency 
-wave, the combination of a section-of-concentric 
transmission line comprising a tubular outer-con 
ductor, and a centrally disposed inner conductor, 
said: inner conductor consisting of two longitudi 
nally Spaced- Sections connected by a cylindrical 
insulator, a...: metallic sleeve contacting: one of 
Said? Sections, and slidable-along said insulator, 
and means for... adjusting the position of: said 
Sleeve. On Said insulator. 

4. In combination, a concentric transmission 
line, along. Which an ultra, high frequency glec 
tlemagnetic wave-ispropagated, said, transmis 
Sion line having an inner conductor comprising 
two conductive-sections separated by a non-con 
ductive. Section comprising a solid dielectricna 
terial, the Opposed ends of said conductive sec 
tionS. and :: Said... non-conductive; section: consti. 
tuting a capacitance connecting said sections and 
providing-attenuation of said, wave, and: means 
for continuously-varying the amount of said at 
tenuation, -Said means, comprising a seconductive 
sleeve. Connected torone of said:eonductive; sec 
tions and adjustable in position along said:non 
Condugitive Section. 

5. At attenuator, for an ultra: high frequency 
electromagnetic wave comprising a concentric 
transmission, line, having a tubular, -outer con 
ductor-and-a-centrally: disposed inner-conductor, 



2,451,201 
5 

said inner conductor consisting of two conduc 
tive sections having their adjacent ends in op 
posed spaced relation to form a capacitance con 
necting said sections and providing attenuation 
of Said Waves, Solid dielectric means positioned 
between said ends and forming a spacer there 
between, and means for varying the amount of 
said attenuation, said last means comprising a 
conductive member connected to one of said Sec 
tions and adjustable in position relative to the 
end of the other of said Sections. 

6. In combination, a concentric trainSmission 
line along Which a high frequency electronag 
netic Wave is propagated, said line comprising a 
tubular outer conductor and a centrally disposed 
inner conductor, one of said conductors compris 
ing a pair of sections having adjacent ends in 
opposed spaced relation to provide a capacitance 
connecting said sections for attenuating said 
wave, solid dielectric means positioned between 
said ends and forming a spacer therebetWeen, 
and means for varying the amount of said at 
tenuation comprising a conductive member con 
nected to said one section and Variable in position 
relative to the other of Said Sections. 

7. In an attenuator for a high frequency elec 
tromagnetic Wave, the combination of a concen 
tric transmission line comprising a tubular outer 
conductor and a centrally disposed inner con 
ductor, said inner conductor consisting of a pair 
of metallic sections connected by a non-conduct 
ing section to form a capacitance connecting said 
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6 
metallic sections for attenuating said Wave, and 
means to vary the amount of Said attenuation 
comprising an insulator Surrounding one of Said 
conductive sections and a portion of Said non 
ducting section, said insulator having a conduc 
tive surface contacting said conductive Sections 
and said non-conducting section and extending 
along said non-conducting section and being mov 
able along said inner conductor to vary the value 
of said capacitance. 

8. An attenuator comprising a concentric trans 
mission line and consisting of a tubular Outer Con 
ductor and a centrally disposed inner conductor, 
said inner conductor consisting of tWO Sections 
separated by an insulating Spacer, an insulator 
supported on said inner conductor, Said insulator 
having a conductive sleeve extending along said 
inner conductor, said sleeve contacting One of 
said sections and being adjustable in position 
along Said Spacer. 

STEPHEN C. CLARK, JR, 
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