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In changing the connections of radio frequency
leads (downleads), for instance, for selectively
establishing connections between a plurality of
_transmitters and antennae, there exists the dif-

&~ ficlilty that dummy pieces of conductor remain
connected with the transmission line or leads
which, on changing connections, take a capacitive
or inductive current so that the conditions of
matching of the lead with the transmitter or

10 antenna are disturbed. For this reason, circuit
schemes have been conceived which will also cause
dummy conductors to be disconnected whenever
such circuit changes are effected. However,

_..switch arrangements of this kind involve com-

1§ "paratively complicated schemes.

According to this invention, the harmful effect
of dummy conductors is eliminated by compensat-
ing for the wattless current in them. For such
compensation, according to the length of the
dummy conductor piece compared with the length
of the communication wave, a capacity or an
inductance may be used which takes a wattless
current of like size as the dummy piece. Also,
_another piece of conductor could be connected
“instead of a concentrated capacity or inductance,
for the same purpose. Two pieces of lengths of
conductors of like:surge impedance, which are
open at the end or both short circuited at the end,
will compensate each other whenever the sum
“total of their lengths is equal to one-half wave
length, or an odd multiple of a half wave. If
one of these pieces is open, and the other one
short circuited, compensation will be produced
when the sum total of their lengths is a quarter
wave length, or an odd multiple of a quarter
wave.

Pigs. 1 and 2 illustrate schematically, by way
of example, two embodiments of the invention;
and

Fig. 3 illustrates an enlarged portion of Fig. 2
showing the relationship of the various conduc-
tors and the switches employed to. achieve the
desired result.

In Fig. 1, the assumption is made that two
transmitters shall be adapted to be connected to-
gether with four aerials of different, though fixed,
wave lengths. For instance, when transmitter A
is connected with antenna III, the piece of con-
ductor marked 3’'—3’"" acts as a dummy conduc-
tor which absorbs current. In order that the
effect thereof may be compensated, a piece of
conductor marked 3’'’—3IV is connected in such
a way that it, together with the piece 8''—3"’’
will result in a length substantially equal to half
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a wave or three half-waves, etc.,
with the teachings set forth above.

In the same manner, and upon the identical
principle, switch devices may be designed in the
form of line selectors which are specially suited
for concentric .energy feed leads or downleads
(tubular or cable leads). One simplified embodi-
ment is shown in Fig. 2, wherein four transmit-
ters A, B, C, D, are each adapted to be united,

ad libitum, by suitable switching mechanism to
any one of eight aerials I—VIII of dissimilar but
fixed wavelength. Let us say it is desired to con-
nect aerial VI with transmitter A. For this pur-
pose, a piece of lead Ag, at the place marked avr,
must be united with the lead VI—VI’. What
remains are the dummy ends oavi—a and
ayi—VYI’, The portion agvi—VI’ is so dimen-
sioned that, together with avr—a, it will result in
a.length equal to a half-wave or an odd multiple
thereof. ' In order that the conditions (relations)
may also be proper when the aerial VI is con-
nected with the transmitter B, C, or D, the piece
of lead BD is extended a length equal to the dis-
tance d; Ce twice the said distance, etec. If dum-
my lengths of conductor equal to the wave length
are provided for thé other antennae, the com-
pensation will also be accurate in their case for
connection with any desired transmitter.

. In the above exemplified embodiment the as-
sumption has been made that both dummy or
idle pieces are open, or that both have been short
circuited. Of course, it is also feasible to combine
open pieces with short circuited ones; the sum
total of the wattless currents (or reactive cur-
rents) of the idle pieces or dumrmies could be
made equal to a gquarter wave or an odd multiple
thereof. It is likewise feasible to combine both
forms in one switch device in order to adapt the
arrangement to optimum conditions.

Fig. 3 shows the relationship of the various con-
ductors of Tig. 2 and the switching arrangement
employed to connect the four transmitters A, B, C
and D to the various aerials T to VIIL, inclusive.

‘What is claimed is:

1. ITn combination, an antenna, a first trans-
mitter and a second transmitter, an energy sup-
ply lead in circuit with said antenna, individual
connections extending from said lead up to said
transmitters, and switching means for selectively
connecting each transmitter to its associated con-
nection, and a dummy line connected to said
energy supply lead for compensating for the effect
of one of said connections when said one connec-
tion is not in circuit with its associated trans-
mitter.
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2. A system in accordance with claim 1, char-
acterized in this that said dummy lead is open
ended and has a surge impedance substantially
equal to the surge impedance of said one connec-
tion, the sum total of the lengths of said dummy
lead and said one connection being equal to an
odd multiple of half the length of the working
wave.

3. A switching system for connecting together
any of a plurality of sources of radio frequency
energy with any of a plurality of loads, compris-
ing individual energy feed leads from said sources
of radio frequency energy to connections leading
to said loads, switches for individually connect-
ing any one of said feed leads with any one of
said connections, and compensating means
adapted to be connected to said leads and con-
nections whenever said switches are operated for
absorbing wattless current of substantially equal
magnitude and of opposite phase to the wattless
current existing in the idle circuit connections
simultaneously and operatively coupled to said
feed leads and connections when connected to-
gether.

4. An arrangement in accordance with claim 3,
characterized in this that said compensating
means comprises a concentrated reactance.

5. A switching system for connecting together
any of a plurality of sources of radio frequency
energy with any of a plurality of loads, com-
prising individual energy feed leads from said
sources of radio frequency energy to connections
leading to said loads, switches for individually
connecting any one of said feed leads with.any
one of said connections, and compensating means
adapted to be connected to said leads and con-
nections whenever said switches are operated for
absorbing wattless current of substantially equal
magnitude and of opposite phase to the wattless
current existing in the idle circuit connections
simultanecusly and cperatively coupled to said
feed leads and connections when connected to-
gether, said compensating means comprising a
section of line whose electrical iength added to
the electrical length of one or more idle connec-
tions in circuit therewith is equal substantially
to an odd integral multiple of one-half the work-
ing wave,

6. In a circuit employing radio frequency en-
ergy, the method of compensating for wattless
currents due to idle connections which includes

2,127,336

simultaneously absorbing a wattless current of
substantially equal magnitude and of opposite
phase to the current in said idle connections,

7. A switching system having, in combination,
a first and second source of high frequency os-
cillations, a load including a line connected to
said load, switches for connecting said first and
second sources to different points on said line,
and a section of line for compensating for the
idle portion of said line when only one of said
sources is connected to said line, said section of
line having a surge impedance equal to the surge
impedance of the idle portion of the line at the
point of connection, the electrical length of said
section together with the electrical length of said
idle portion being substantially equal to an odd
integral multiple of one-half the operating wave,
said idle portion and said section of line each
having one open end.

8. A switching system having, in combination,
a first and second source of high frequency os-
ciliations, a load including a line connected to
said ldoad, switches for connecting said first and
second sources to different points on said line,
and a section of line for compensating for the
idle portion of said line when only one of said
sources is connected to said line, said section of
line having a surge impedance equal to the surge
impedance of the idle portion of the line at the
point of connection, the electrical length of said
section, together with the electrical length of said
idle portion, being substantially equal to an odd
integral multiple of one-half the operating wave.

9. A switching system having, in combination,
a first and second source of high frequency os-
cillations, a load including a line connected to
said load, switches for connecting said first and
second sources to different pcints on said line,
and a section of line for compensating for the
idle portion of said line when only one of said
sources is connected to said line, said section of
line having a surge impedance equal to the surge
impedance of the idle portion of the line at the
point of connecticn, the electrical length of said
section, together with the electrical length of
said idle portion, being substantially equal to an
odd integral multiple of one-quarter the operat-
ing wave, at least one end of either said idle
portion or said section of line bsing open.
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