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This invention relates generally to signal 
transmission circuits and more particularly to 
radio frequency coupling networks which may 
be tuned over a predetermined frequency band 
for coupling a variable frequency power source to 
a load circuit. 

Coaxial transmission lines are used extensive 
ly in coupling radio frequency generators to 
load circuits such as, for example, antenna ar 
rays, etc. It is often desirable to provide cou 
pling networks which may be tuned to provide 
effective transmission of power at predetermined 
points within a relatively wide frequency band. 
Coaxial transmission lines may be employed to 
provide distributed circuit constants in such 
networks, but frequently difficulty is encountered 
in tuning the coaxial line to provide the required 
resonant characteristics. Heretofore, tuning of 
coaxial transmission lines has usually involved 
slotting of the outer conductor to provide for 
adjustable connections to the inner transmission 
line conductor. 
The instant invention comprises an improve 

ment upon existing coaxial transmission line 
networks, in that adjustment over a relatively 
wide band of frequencies may be effected by 
changing the position of a single adjustable con 
nection between the outer conductors of two ad 
jacently disposed coaxial lines. 
cal embodiment of the invention includes a con 
ventional coaxial line which is coupled aperiodi 
cally to a radio frequency generating source. 
The outer conductor of the coaxial line is con 

Briefly, a typi 
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interdependent with the characteristics of the 
load and the input circuit to the second and third 
coaxial lines. 
Among the objects of the invention are to pro 

vide an improved method of and means for coll 
pling a source of radio frequency energy to a load 
circuit. Another object of the invention is to 
provide an improved coupling network for con 
necting a source of radio frequency energy to a 
load circuit wherein the source is aperiodically 
coupled to a first transmission line, and second 
and third coaxial transmission lines are con 
nected between the first transmission line and 
the load circuit in a manner to provide a filter 
network including an adjustable inductive ele 
ment serially connected between the source and 
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the load circuit, A 
A further object of the invention is to provide 

an improved means for coupling a source of ra 
dio frequency energy to a load circuit, wherein 
the coupling network may be tuned over a pre 
determined frequency band. An additional ob 
ject of the invention is to provide an improved 
coupling network for connecting a radio fre 

25 quency source to a load circuit wherein the cou 
pling network may be tuned to a predetermined, 
mean frequency and the band-pass characteris 
tics of the circuit may be adjusted within preder 
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nected to one terminal of the load circuit and 
also is connected to the inner conductor of a sec 
ond coaxial line. The inner conductor of the first 
coaxial line is connected to the outer conductor 
of the second coaxial line. A third coaxial trans 
mission line, preferably disposed adjacent and 
parallel to the second coaxial line, has its inner 
conductor connected to the remaining terminal 
of the load circuit. An adjustable connection is 
made between suitable points on the outer con 
ductors of the second and third coaxial lines to 
provide tuning of the coupling network. 
The coupling network has a conventional sin 

gle resonance characteristic if the adjustable 
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connection provides for equal portions of the . 
outer conductors of the second and third coaxial 
lines in the coupling network, providing that the 
coupling between said portions does not exceed a 
critical value. However, if portions of different 
length of the outer conductors of the second and 
third coaxial lines are included in the network, 
frequency band-pass transmission characteris 
tics may be obtained, and the mean frequency 
response of the network may be varied by ad 
justing the position of the adjustable connection 
between the outer conductors of these lines. In 
either instance, the resonant characteristics are 
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termined limits. 
The invention will be further described by ref 

erence to the accompanying drawing of which 
Figure i is a schematic circuit diagram of the 
basic circuit and Figure 2 is a Schematic circuit 
diagram of a preferred practical embodiment 
thereof. Similar reference characters are ap 
plied to similar elements throughout the draw 
ing. 

Referring to Figure 1, the basic transmission 
circuit comprises a source of radio frequency 
energy e which is coupled aperiodically through 
a series impedance Z to one terminal of a vari 
able tapped inductive element comprising the 
portions L., L2. The remaining terminal of the 
inductive element L2 is connected through a cou 
pling capacitor C2 to one terminal of a load de 
vice which is represented as an impedance Zl. 
A tapped point on the variable inductor u?, L2 
is connected through a second capacitor C to 
the remaining terminal of the load impedance 
Zl, and to the remaining terminal of the radio 
frequency source e. 

It will be seen that if the portions L, IL2 of 
the variable inductor are equal and the capaci- . 
tors C, C2 are equal, that the transmission char 
acteristics of the network will provide a single 
resonant frequency. Adjustment of the total 
value of the inductive element will vary the reso 
nant frequency of the network. If, however, the 
portions Lt, L2 of the inductor are made unequal 
by adjusting the tapped point to which the ca 



2 3,390,838 
pacitor CS is connected, then the he York will 
be bi-resonant and provide for effective traga 
mission within a limited frequency and, he 
mean frequency response of the circuit say a 
adjusted by varying the total amount of the 
inductance of the portions , , 8. 
Figure 2 illustrates a practice embodiment of 

the basic circuit described in Figue 1 wherein 
coaxial transmission lines are employed as the 
basic circuit components. Ehe source of radio 
frequency energy e is represented as the acde 
circuit of a tiernionic tube which includes 8, 
parallel resonant tank circuit comprising & first 
inductor 2 and capacitor 3. A second ind actor 8 
is coupled aperiodicely to a first inductor 2, Sind 
is connected to One end of a first coaxial traSlso 

, nission line which corresponds to the series 
inpedance Z of the basic circuit. The outer 
conductor of the first coaxial transmission ine 
is connected to the inner conductor of 8, Secoid 
coaxial transmission line 8, and to one terrainal 
of the load device which corresponds to the load 
impedance 22 of the basic circuit. The inner cone 
ductor of the first coaxial transmission line is 
connected to the outer conductor of the second 
coaxial line 5. 
A third coaxial transmission line 8 disposed ada 

jacent to, and preferably parallel to, the Secoil 
coaxial line 6 has its inner conductor connected 
to the remaining terminal of the load device . 
An adjustable connection 9 is interposed between 
the outer conductors of the second and third co 
axial transmission lines 3, 3, respectively. 
The length of the outer conductor of the seco 

ond transmission line S betweer, the con?ection 
to the load device and the adjustable Corneca 
tion 9 corresponds to the portio. 5 of the Y&E's 
iable inductor of the basic circuit. Similarly, the 
portion of the third coaxial line cetween the ad 
justable connection 3 and the remaining connece 
tion to the load device a corresponds to the pira 
tion 2 of the variable inductor. Like capacis 
tance between the conductors of the gecord traig 
mission line 3 is represented by the 23:22-cito C 
which is shown in dashines withia tie transmis 
sion line. Similarly, the capacitance between the 
conductors of the third coaxial ransmission irae 
8 is represented by the capacito C2 indiested by 
dash lines within the transmissionaire. 
Adjustment of the position of the connectioi 8 

between the outer conductors of the second &nd 
third coaxial transmission lines 6, 8, longitudi 
nally along the lines provides adjustment of the 
total inductance provided by the inductive pose 
tions L., L2. If the connection 9 is noved Shis 
formly along both of the trans assion lines 6, 8, 
the network will provide e, single freeiteracy sess 
onance. If, however, the connection 3 is renoved 
non-uniformly, as indicated by the dieshines 8', 
different proportionate amounts of the inductive 
elements ..., L.2 will be incided in the setwork, 
thereby providing a bi-resonant frequency char 
acteristic which may be exployed to transait free 
quencies over a limited frequency band. 

it will be seen that adjustinent of both of the 
ining and the selectivity characteristics of this 

network may be accomplished by the adjugigiaeet 
of the connection of the connector 9 to predes 
termined points on the outes conductors of the 
second and third coaxial transmission iries 6, 8. 
Calculation of the actual circuit constants ty 
depend upon the source and load impediatees 
and upon the frequency of frequencieg to be trease 
mitted therebetween. Any desired Zeehanies 

essedents gay be employed for adjsting the 
points of Correction of the connector 8 to the 
outer conductors of the second and third coaxial 
transmission lines. 

earn as any investion: 
. A transmission network for coupling & source 

of radio frequency energy to 8, 103d circuit corn 
prising a series tuned circuit including a first 
fixed capacitor and a tapped variable inductor, 
8periodic means and said series turned circuit sea 
rely connecting said source and said: load cir 
clai, a second fixed capacitor shunting a portion 
of said series turned circuit &nd said load circuit, 
and raeans for 2djusting the portion of saici series 
tuned circuit shanted by said second capacitor 
to way the frequency band-pass characteristics 
of 33d rework. 

2. A transmission circuit for coupling & source 
of 2dio frequency energy to a load circuit corn 
prisis.g. periodic cleans for deriving power from 
said source, variable inductive means, first fixed 
capacitive means, second fixed capacitive means 
and means for connecting to a load circuit, means 
serially connecting said source, said aperiodic 
eans, Said inductive ineans, 3d said first ce 

pacitive frees to One termina of said load con 
recting Gaeans, neans serially correcting an in 
terraediate point on said inductive neans through 
said second capacitive means to the renaining 
terre of 3&id load connecting finees and said 
source, and Emeans for changing said intermedi 
28 connectio2 to said inductive means to vary 
the frequency band-pass characteristics of said 
network, 

3. A transEpission network for coupling a source 
of radio frequency energy to 8, load circuit cons, 
prising. pair of concentric transmission lines 
each having coaxially disposed in her and Outer 
coductors, Eneans for connecting adjacent ends 
of Said iter conductors of said lines to different 
tegrinirals of said Road circuit, a third transmis 
sion line having speriodic means for connecting 
to said source, Eneans connecting the conductors 
of Said third tie to separate conductors of one 
of said pair o concentric ines, and adjustable 
Erieans connecting the outer conductors of said 
pair of lines to way the inductance a said net 
Work. 

4. A tra gamission network for couping a source 
og radio frequency energy to a load circuit com 
prising a pair of open-ended conceatric trans 
2xissiogaines each having coaxially disposed inter 
ead outer conductors, means for connecting ad 
jacent ends of said inner conductors of said lines 

5 to different terminals of said load circuit, & third 
concentific trastinission lie having aperiodic in 
ductive rears for connecting to said source, 
aeans collecting the conductors of said third 

line to segreate conductors of one of said pair 
of concentric lines, and 8djustable means co 
necting the outer conductors of said pair of lines 
to way the inductance it said network. . 

5. Apperatus of the type described in cairn 3 
characterized in that adjustment of said adjust 
able sneans provides insertion of equal propora 
30g of the inductance of each of said concern 
tic conductors is said network, 

6. Agarets of the type described in cairn 3. 
characterized in that adjustmeat of said aist 
aisle Eness provides insertion of inequal propoie. 
tog of the inductsnce of each of said concern 
this codeoEg is safetwork. 
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