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6 Clalms.

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 1mprove-
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 cou-
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 trapsmission lines are con-
nected between the first transmission line and

" the load circuit in a manner to provide a . filter
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network including an adjustable inductive.ele-

- ment serially connected bétween the source and
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the load circuit,

A further object of the invention. is to provxde
an improved means for coupling a source of ra-
dio frequency energy to g 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-
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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 prede-
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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

as
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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
thir@d 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

termined limits.

~The invention will be further described by ref-
erence to the accompanying drawing of which
Pigure 1 is a schematic circuit diagram of the
basic circuit and Figure 2 is & 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 serles 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 Lf, L2
is connected through a second capacitor Ci to.

- the remaining terminal of the load impedance
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Z!, and to the remaining terminal of the radio
frequency source e.

It will be seen that if the portlons Li, 1.2 of
the variable inductor are equal and-the capaci- .
tors C1, 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 Li, L2 of the inductor are made unequal
by adjusting the tapped point to which the ca-
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pacitor Cf is connected, then the netwerk wiil
. be bi-resonent and provide for efiective trang-
mission within o limited freguency band, The
mean frequency response of the circul may be
adjusted by varying the fotal amount of the
inductance of the portions L, 1.3,
© ., Fgure 2 illustrates a precticel embodiment of
the basle circuit described in Flgure 1 wherein
coaxlal transmission lines are employed as the
basic circult components. The scurce of radio
frequency energy € is represented as the ancde
circuit of & thermionic tube § which includes &
paraliel resonant tank circuit compriging & Arst
inductor 2 and capacitor 8. A second inductor §
is coupled gpericdically o 2 first inductor 2, and
is eonnected to one end of & first coaxiel trans-
. mission Uine § which corresponds to the serles
impedance Z{ of the basic circuit. The outer
conductor of the first coaxial transmission line &
is connected to the inner conducior of & second
coaxial transmission line 8, and to one terminel
of the load device 7 which corresponds to the load
impedance ZI of the hasic circuit. The inner cohi-
ductor of the first coaxial transmission line is
connected to the outer conductor of the second
coaxial line 8,

A third coaxial transmission line 8 disposed ad-
jacent to, and preferably parallel to, the second
coaxial line § hes its inner conductor connected
to the remaining terminal of the loagd device 7.
An sdjustable connection 9 is interposed between
the outer cenductors of the second and third co-
axial transmission lines 8, 8, respectively.

The length of the outer conductor of the sse-
ond {rensmission line 5 between the connection
to the load device 7 and the adjustable connec-
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egpedients mey be employed for adjusting the
points of connection of the connector & to the

* outsr conductors of the second and third coaxzial

{ransmission lines.

I eladm a8 my Invention: L

1. A trensmission network for coupling & gource .
of redio frequency energy to & load circuilt com-
priging & series tuned cirvcult including & first
fized cepacitor and s fapped veriable inductor,
apericdic means and said series tuned circuit se-
rially connecting said source and ssid load cir-

- cuit, & second fixed eapacitor shunting a portion
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tion § corresponds to the porticn L of the var- .

iehle inductor of the basic-cireuit, Similasly, the
portion of the third cosxial line between the ad-
justable ¢onnection 9 and the remaining cennec-
_tion to the load device 7 corresponde to the por-
tion 12 of the variabie inductor. The capaci-
tance between the conductors of the second trans-
mission Hne 8 is represented by the capacltor Cf
which is shown in dash lines within the $ransmis-
slon line. Similarly, the capecitance between the
conductors of the third coaxial transmission line
8 is represented by the capacitor C2 indicated by
dash lines within the {ransmission line.
Adjustment of the position of the connection §
between the outer conducters of the second and
thirg cosxial transmission lines 8, 8, longliudi-

nally along the lines provides adjustmeni of the

total inductance provided by the inductive por-
tions L, 1.2, -If the connection 9 iz moved uni-
formly along both of the transmission lines 8, 8,

of sald series tuned circuit snd said load cireuit,
and means for adjusting the porticn of said serles

tuned circuit shunted by said second capscitor

to vary the frequency bend-pess characteristics
of gaid network, ’

2, A transmission circuit for coupling a source
of radio frequency energy to & load circuit com-
prising aperiodic means for deriving power from
said source, variable inductive means, first fixed
cepacitive means, second fixed capacitive means
and mesns for connecting to s load circuit, means
serially conmecting said source, seid aperiodic
means, said inductive means, snd said first ca-
pacitive meang to one terminail of said load con-
necting means, means serially connecting sn in-
termediate point on said inductive means through -
said second cepacitive means to the remsining
terminel of said load connecting meang and sald
source, and means for changing sald intermedi-
ate connection to said inductive means to vary
the frequency band-pass cheracteristics of sald
nefwork. , -

3. A transmission network for coupling & source
of radio frequency enerzy to & load circuit com-
prigsing & pair of concentric transmission lines

- each heving coaxiglly disposed inher snd outer
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conductors, means for comnecting adjacent ends
of seid inner conductors of s2id lines to different
termingls of sald load circuit, & third trensmis-
sion line having apericdic means for connecting
to said source, means connecting the conductors
of sald third lne jo0 separate conductors of one
of seld pair of concentric Hnes, and adjustable
means connecting the outer comductors of said
palx:k of lines to very the inductance in said net-
work, .

4, A transmission network for coupling & source
of radio freguency energy to & lead circuit com--
prising & pair of open-ended concsntric frans.-
miasion lines each having coaxlelly disposed inner

. and outer conduetors, meane for connecting ad-
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the network will provide & singie freguency regs- -

onance. If, however, the connection 9 iz moved
non-uniformly, as indicated by the desh lnes &,
different proportionate amounis of the inductive
slements L, L2 will be included in the Betwork,
thereby providing a bi-resonent frequency char-

-acteristic which may be employed to transmit fre- -

guencies over 2 limited frequency band. .
It will be seen that sdjustenent of both of the
tuning and the selectivity charscteristies of the

network may be accomplished by the adjustment
of the connection of the connector ® to prede-.
termined points en the cuter conductors of the

second and third coaxisl transmission lines §, 8.
Calculation of the actuel circult constants will
depend upon “the source and lomd impedemces
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and upon the frequency or frequencies t6 b3 trang- .

mitted therebetween. Any desived mschanicnl

jacent ends of said inner conductors of said lines
to different terminals of sald load circult, & third
concentric transmission line having apericdic in- .
ductive means for connecting to said source,
means c¢onnecting the conductors of said third
line to seperate conductors of one of said pafr
of concentiric Ines and adjusiable means con-
necting the outer conductors of said pair of lines
to vary the Inductance in ssid network, S
5. Apperstus of the type deseribed in claim § |
characterized in that adjustment of said adjust-’

‘@ble méans provides imsertion of egual propor--

Hons of the inductance of each of ssid concen-’

trle conductors in'said network. :

8. Apparstus of the typs described in claim 3. -
cheracterized in that adjustment of said adjust-
able means provides Insertion of unequeal Propor--.
tlonz of the inductence of each of sald concen-
tito conduetors in geld network. o
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