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This invention relates to variable or adjustable 
reactance devices of the type used in radio fre 
quency transmission line circuits for impedance 
matching and the like. 
The principal object of the instant invention is 

to provide an improved variable reactance stub 
Structure capable of Withstanding severe vibra 
tion and exposure to weather conditions, as en 
countered in aircraft antenna, installations. 

Ainother object is to provide a device of the de 
Scribed type which is readily adjustable, but does 
not include sliding fingers or contacts. 
A further object is to provide an improved vari 

able reactance stub which may be locked me 
chanically secure and watertight at any required 
Setting. 
These and other objects will become apparent 

to those skilled in the art upon consideration of 
the following description, with reference to the 
accompanying drawing, wherein Figure 1 is a sec 
tional elevation of a variable reactance stub in 
accordance with the present invention; Figure 2 
is a view in elevation of a pair of reactance stubs 
similar to that shown in Figure 1, in operative 
position upon a coaxial transmission line; Figure 
3 is an outline drawing indicating the electrical 
connections of the system of Figure 2; and Figure 
4 is a sectional view of a typical prior art react 
ance stub structure. 
The term reactance stub as used herein is de 

fined as a transmission line section connected at 
One of its ends to the points across which react 
ance is to be inserted, and open-circuited or 
short-circuited at its other end. It is well known 
that such transmission line sections, or stubs, will 
exhibit the properties of reactances which may be 
made of Substantially any required value by 
proper adjustment of the effective stub length. 
Reactance stubs find application particularly at 
high frequencies, since lumped pure reactance 
elements for high frequencies are difficult or in 
pOSSible to construct, and stubs for high fre 
quency use are of reasonably small dimensions 
and relatively easy to make. 

Referring to Figure 4, an inductive stub typi 
cal of prior art practice includes an outer cylin 
drical conductor connected to one of the termi 
nals across which inductive reactance is desired; 
for example, the outer conductor 3 of a coaxial 
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position lengthwise of the stub for adjusting the 
magnitude of the reactance across the line 4. If 
repeated adjustment is not required, the plug 
is soldiered or otherwise permanently Secured in 
position. Otherwise, spring contact fingers 9 are 
provided for ensuring electrical connection of the 
plug i to the members f and 5. The outer con 
ductor may be provided with a longitudinal slot 
for introduction of a tool, such as a screw driver, 
for adjusting the plug 1. 
The above-described type of reactance Stub 

structure is widely used, notwithstanding the 
difficulties in making and maintaining accurate 
adjustment of the position of the Shorting plug, 
the undesirable characteristics of Spring contact 
fingers, and the susceptibility to the entrance of 
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noisture, dirt, etc. --- 
The present invention contemplates the use of 

an inductive stub, effectively in Series with a ca 
pacitance, and coupled to the point of utilization 
through a concentric line Section. The inductive 
stub is varied in length by adjustment of the 
inner conductor, rather than the shorting plug. 
This adjustment simultaneously varies the length 
of the coupling line and the capacitance in series 
with the stub. The use of three simultaneously 
variable elements, rather than the single variable 
of Stub length, enables the designer to select di 
mensions such that the variation of reactance 
as a suction of adjustment position is substan 
tially linear over a wider range than is possible 
With the usual short-circuited adjustable stub. 

Refer to Figure 1. An outer conductor if is 
connected at one end f3 to one side of the cir 
cuit Where reactance is required, for example, 
the outer conductor 5 of a coaxiai transmission 
line . The conductor i? is preferably made 
one-quarter wavelength long at the frequency at 
Which the System is to operate, although other 
lengths may be used, for example, three-quarter 
Wavelength. The other end of the conductor 
is closed with a plug 9, threaded or soldered or 
otherwise permanently secured to the conductor 

. An inner conductor 2 is connected at one 
end to the other side of the utilization circuit, in 
this case the inner conductor 23 of the line 7, 
and is open-circuited at its other end 25. 
A tubular conductor 27 extends through, and 

is in threaded engagement with, an aperture in 
transmission line 4. An inner conductor 5 is dis- 50 the plug 9. The conductor 27 is coaxial with the 
posed coaxially within the conductor and con 
nected at One end to the inner conductor 8 of the 
coaxial line 4. A conductive plug 7 is provided 
Within the conductor f, for short-circuiting the 

conductor 2, and may be adjusted longitudinally 
with respect thereto by rotation in the plug 9. 
A knurled adjusting knob. 29 is provided at the 
end of the conductor 27. A washer 3 and a lock 

free end of the stub. The plug T is adjustable in nut 33 are provided for fixing the adjustment of 
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the conductor 2 and preventing the entrance o 
water through the screw threads in the plug 9. 
The operation of the above-described device is 

as follows: 
The outer conductor and the tubular con- 5 

ductor 27, with the plug 19, cooperate to function 
as a short-circuited Stub, presenting reactance 
between the lower enel 35 of the conductor 2 
and the outer conductor . Since this stub 
is shorter than one-quarter wavelength, the res. FO 
actance is inductive. The inner conductor. 2i. 
and the tubular conductor 2 act as an open-cir 
cuited stub presenting capacitive reactance be 
tween the lower end 35 of the conductor 2 and 
the adjacent point 37 on the inner conduetor 2. 15 
This capacitive reactance is electrically in series 
With the inductive reactance of the shorted stub. 
The outer conductor and the inner conductor 

2, from the point 37 to the point 23, constitute . . 
a section of coaxial line of length 9. The net re- 20 
aetance between the point 31 and the outer con 
ductor f is transformed as a function of the 
length 8- to another value of reactance, which 
appears between the point 23 and the outer con 
ductor 5 of the line. f. The latter reactance 25 
is positive (i. e. inductive) for any position of 
the conductor 27, if the outer conductor if is one 
quarter wavelength. Any positive reactance from 
Zero to substantially infinite value may be ob 
tained across the line 7 by adjustment of the 30 
conductor 27. 

Referring to Figures 2 and 3, two devices 4 
and 43 of the type illustrated in Figure 1 are 
Connected to a coaxial line. 39 at points respec 
tively one-quarter and one-half wavelength dis-, 35 
tant from a junction point 45. Coaxial lines. 47 
and 49 lead from the point 45 to matched loads 
such as anteranas, not shown. The other end of 
the line. 39 extends to a radio transmitter or re 
ceiver or other load, not shown. The parallel 4 
connection of the lines. 47 and 49 to the point 
45 produces a standing wave having a low volt 
age point at 45 and a high Voltage point at 5, 
one-quarter wave away. By proper adjustment 
of the two reactance devices 4 and 43, the feed 45 
line to.the-transmitter may be matched, prevent 
ing the appearance of standing waves thereon. 
A mismatch of the lines 47 and 49 caused by the 
installation of the feed system may be corrected 
also by adjustment of the stubs 4 and 43. 50 

Fhe invention has been described as an im 
proved variable reactance, device, comprising con 
centric, conductors arranged to, act. as an induc 
tive stub in series, with a capacitor and coupled 
to the utilization point through a line impedance 55 
transformer. Reactance devices may be readily 
designed in accordance with the invention to have 
the advantages of greater Stability and ease. Of 
adjustment, than, similar prior art devices. 

2,422,160 
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I claim as my invention: 
1. A variable reactance device comprising, in 

unitary structural combination, a short-circuited 
concentric line section substantially less than 
one-quarter Wavelength long, an open-circuited 
concentric line section substantially less than 
one-quarter wavelength long electrically in series 
therewith, the inner conductor of said first line 
being integral With the Outer conductor of said 
second line, a third concentric line section con 
nected at one of its ends to said series-connected 

... sections, and means for adjusting the longitu 
dinal position of said integral conductors to ad 
just simultaneously the lengths of said three 
line sections. 
2. The invention as set forth in claim 1, where 

in the Sum of the lengths of said short-circuited 
section and said third section is substantially 
one-quarter wavelength at operating frequency. 

3. A variable reactance device comprising an 
outer tubular conductive member substantially 
othe-qEaster. Wavelength long at operating fre 
equeaey, a second tubular conductive member ex 
tending coaxially within said outer member and 
connected thereto at one end of said outer mem 
ber, and an innermost conductor extending coax 
ially within said outer conductor and into said 
second conductor, said second conductor being 
adjustable, longitlildinally. With respect to Said 
outer and innermost conductors. 

4. A variable reactance device including a tu 
bular outer conductor substantially an integral 
odd number of quarter wavelengths long, a sec 
oad tubular conductor connected to one end of 
said first conductor and extending coaxially with 
in said outer conductor by an adjustable amount, 
and an innermost conductor extending coaxially 
within said second conductor and spaced radially 
therefrom, whereby said first and second con 
ductors cooperate to function as an inductive 
short-circuited concentric line stub, said second 
and-third conductors, cooperate to function as a 
capacitive open-circuited concentric line stub in 
series with said short-circuited Stub, and said 
first and third conductors cooperate to function 
as a concentric line transformer section connect 
ed to said series-connected stubs. - 
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