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- This invention relates broadly to the art
of radio engineering and more particularly
to all cases where a compensating circuit ar-
rangement is required such as is in use for

3 the suppression of an interfering signal in
the reception of radio.signals, or for any
other circuit systems in which a differential
or compensating action of currents of a dis-
tinet frequency is to'take place. Lo

10 . Tn carrying out my invention I provide a
cireuit arrangement embodying two circuit
paths in order to transmit currents from an
mput circuit to an output circuit and I.ren-
der these circuit paths transparent to the
15 currents of the frequency which is to be neu-
tralized in the associated output cireuit pref-
erably by introducing into éne of these cir-
cuit ‘paths an “acceptor” circuit tuned to
such particular frequency and therefore pre-
%0 senting zero impedance for. same, so that
currents of this frequency will be delivered
at substantially equal magnitude to the out-
put circuit associated equally with both cir-
. cuit paths. By virtue of this relation of the
=2 circuit paths to the associated output circuit
being so arranged as to have the currents in
the Iatter oppose each other the resulting ef-
fect in the associated circuit for currents of
such frequency will be zero. It follows,
3¢ therefore, that for all currents of a frequency
other than that to which the mentioned ac-
ceptor circuit is tuned to, the latter presents
an effect equivalent to that of a large im-
pedance and consequently prevents currents
35 of all frequencies other than the resonant fre-
quency of the acceptor circuit to pass thru
only cne of said circuit paths. The neutral-
izing effect of these frequencies in the asso-
io ciated common circuit is therefore rendered
= ineffective, only the resonant frequency of
the acceptor circuit being substantially neu-
tralized in the associated output circuit.
The circuit arrangement according to my
.~ Invention presents special advantages more
=2 fully hercinafter explained. L
When effecting a compensating or neu-
tralizing action with direct currents, such as
is the case e. g. with differentially wound re-
lays and the like it is only necessary for the
two currents flowing thru the two differen-
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tially wound windings to have the same nag-
nitude i. e. the same number of amperes in
order to neutralize their actions upon a cur-
rent sensitive device e. g. the armature of the
relay. When dealing with alternating or ss
oscillating currents in compensating cireuits
a further.condition is to be fulfilled to satisfy
to this end in that, to obtain complete neu-
tralizing effect, the two compensating cur-
rents besides having equal amplitudes, must o
always have a phase difference of 180°.
There-are known means to change the ‘phase
of radio currents and so satisfy this condition,
but these means are troublesome and in most
cases inaccurate and they make necessary re- 5
adjustments when passing from one working
wave length to another one. This method,
therefore, can not be used in radio cireuits,
in which a constant change of frequency or
tuning is required. It is, therefore, a special 70
advantage of the novel circuit arrangement
in accordance with my invention, that phase
adjustments may be entirely dispensed with.
For, the acceptor circuit introduced into one
of the compensating cireuit paths presents 75
zero impedance to the current of its resonant
frequency, it being therefore not necessary
to introduce a phase shifting device into the
other circuit path for balancing purposes.
The currents have only to be adjusted to equal 80
amplitudes as is the case when dealing with
direct current systems. :
My invention finds particular. application
in radio receiving systems, where it is desired
to suppress one or more undesired interfer- 85
ing signal frequencies, but it may be of use
too in transmitting systems, e. g. for sup-
pressing undesired harmonics and thus pre-
venting them from being radiated and caus-
ing interference in receivers. It may be em- 90
ployed too for the suppression of thie carrier
frequency in so-called single side band wire-
less telephone transmission systems with car-
rier suppression. Another application of
the circuit arrangement according to my in- 95
vention is to serve in a wave meter acting by
& so-called “null” method as will be herein-
after more fully set forth. ,
My invention will be better understood by
the following detailed description taken with 100
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reference to the accompanying drawings of
which Fig. 1 is a wiring diagram showing the
general principle of the subject matter of the
invention, and of which,

Fig. 2 is a schematic diagram showing a
radio receiving system intended to eliminate
an interfering signal and having for this pur-
pose the circuit arrangement of my invention
incorporated in it, and ) i

Fig. 3 shows another embodiment of my in-
vention in a transmitting system with the-cir-
cuit arrangement of my invention associated

therewith for the suppression of the carrier-

frequency for single side-band telephone sys-
tems with carrier suppression. ’

- Referring more particularly to the diagram
illustrated in Fig. 1, 8 and 9 are the input
and 10 and 11 the output terminals-of a radio
circit system: of any kind in which it i de-
sired to prevent currents of a distinct fre-
quency to be transmitted from the input cir-
cuit at 8, 9 to the output circuit at 10, 11.
For this purpose two compensating cireuit
paths are provided each containing a self-

inductance 1 and 2 respectively symimetri-

cally arranged which are.coupled in opposite

" relationship by coils 8 and 4 respectively to

30

the associated eutput circuit connected at the
output terminals 10 -and 11:so as to produce
opposite effects-therein. Into one of the cur-

" rent paths there is introduced an-“aceeptor”

85
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dircuit consisting of a self-induction coil 5
in series with a capacity 6 and tuned to the
frequency of the currént which is to be sup-
pressed. _As this acceptor circuit has for the
currents of its resonant frequency an effect
equivalent to zero impedance, the ‘halancing
conditions for such current are maintained
and the neutralizing effect in the associated
circuit rendered effective. - The’ cireuit path
containing the acceptor circuit 5, 6 presents
to the current of its resonant frequency a
short-cirenit whereas for cuirrents of differ-

“ing frequencies the effect of it is that of a

comparatively large impedance. The bal-
ancing conditions of such frequernctes are,
therefore, annulled so that they are trans-
mitted to the output .¢ircuit with normal
strength. ; ‘

When dealing with practical circuits the
acceptor circuit does not present complete
zero resistance to its resonant frequency, but
there is always left its ohmic resistance and
sceording to another featureof my invention
I compensate for this residual resistance by
introducing into the other circuit path a
variable resistance 7, whose value is so ad:
justed as to be equal to the resistance caused
by the losses in the acceptor- circuit 5, 6.
Tt i this possible to obtain a complete neu-
tralizing effect with respect to currents of
the undesired fiegiiency, all other frequen-
cies being transferred into the associated cir-
otiit. As the acceptor. circuit 5, 6 presents
only ohmic resistarice to its resonant fre-
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quency, only a balancing by an ohmic resist-
ance 7 is necessary such as is the case with
direct current systems and laborious phase-
shifting operations are avoided.

Referring to Fig. 2 of the drawings the
novel feature of my invention is shown incor-
porated in a radio receiving system, in which
an interfering signal is to be prevented from
entering the receiver, such as 1s the case with
radio plants on ships, where sending and re-
ceiving aerials are necessarily arranged close
together and where for simultaneous trans-
mitting and receiving the recelver must be
protected against the strong interfering sig-
nals of the transmitter. The circuit ar-
fangement forming the subject matter of
iny itivention may be of use too when receiv-
ing . distant broadcasting :stations. in the
neighborhood of a local station and in other
like cases.  The wiring diagram represented
by Figure 2 only differs from Figure 1in that
at the branching points @ and ) a Tecelving

dntenna-earth system 12, 13 is -connected

forming thus an‘input-eircuit.. All other ref-
erence characters similar to that used in Fig-
wre 1 réfer to equivalent elements. At the
output terminals 10, 11 a well-known am-
plifying or detecting system for the- signal
frequency may be connected, e. g. there may
be dssociated an oscillatory circuit tuned to

_the signal *frequency which' influences the

giid of a three-electrode discharge device
dcting as detector or amplifier in' combina-
tion with further devices to obtain an am-
plified signal which is finally supplied to a
translating device. - But as this is out of the
scope of the préesent invention a further de-
scription may be dispensed with.

Wthen employing a system- according to
Figure 2 also simultaneous transmitting and

_receiving with the same aerial may be car-

ried out, it being only necessary to connect
thie transmitting apparatus outside the com-
pensating circuit 1. ‘e. otitside the points @
and 5. If two or more undesired frequencies
are to be siippressed, the compensating cir-
cuit arrangement just described may be em-
ployed in successive stages.. In this case, in-

stead of a receiver, there is to be connected ;

4t the output terminals 10 and 11 a second
compensating arrangement analogous to the
first one and baving its individual acceptor
¢ircuit tuned to another frequency which is

to be prevented from being transmitted to .

the reéceiver.

When carrying itito practice a circuit ar-
rangement in accordance with my invention
the coils 1, 2, 8 anid 4 are preferably to be
constructed in-the form of a differential
transformer. The coils 3 and 4 may also be
dispensed with and the output or receiving
circuit may then be connected at the points
¢ and d instead of at the terminals 10 and

11, ‘The latter method is equivalent to a con-

ductive cotipling of the output circuit in-
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stead’ of an inductive one as is the case in
Figs. 1 and 2. The effect is in both cases
the same.

Referring to Fig. 3 of the drawings a trans-
mitting wiring dnoram is shown intended
for the suppression “of the carrier frequency
in radio telephony and having to this end
the circuit arrangement of my Snvention in-
corporated in it. It has alrcady been pro-
posed when transmitting modulated radio
frequency currents par tieul wly in curler
telephony with or without a wire in which
besides the carrier frequency there exist two
frequency bands more or less large and ly-

; 1110' symmetrically with respect to the car-

rier frequency, to prevent the latter from
being transmitted and thus 6 ansmit only
the two or only one of the side-frequency
bands. This makes it necess sary to add at
the receiving end the earrier frequency
airesh by meaus of a small local osallator
in order to obtain an intelligible signal. One
advantage 0{ this methed consists in that by

the suppressicn of the carrier h'cqum-“v its

energy is applied on the side bands, and the
secrecy of the signal with rc%pe(‘f to un-
authorized persons is Increased it being only
possible to get an intelligible signal for the
person who is able to add the right carrie

frequency. A further advantage when \vm'h-
ng \v]*h one side band only is the poss 113111tV
ot more stations being all owed to work with-
in one given range “of wave lengths, and
esnocnll‘ when WOl‘kmo' on lonoer waves,
of the fartnesb side frequon(‘les not being
chopped off in the sharply tuned receiver.
By employing a circuit arrangement as pro-
posed by my invention the carrier freqwonc
may be suppressed in an cffective ana very
easy way. Reference ch: u“wtcrq n Fig. 3 th
same as those in Tigs. 1 and 2 refer o« eq

antenna-earth Systom (‘onmr sing the an
14, a loading coil 15, the differ 5

3 and 4 in accor dance "'1”1 ﬂw invention
und the earth connection 18, the antenny cir-
cuit forming thus the cutput system of the
compensating circuit ¢ arrangement, The in-
put circuit is an intermediate e irenit con-
sisting of a capacity 17 and a coil 18 coupled
to an oscillation generating appatatus 25
of any kind commc‘fer] to the terminal of tho
coupling coil 19. 20 is a magnetic amvlifier
with its high-frequency winding 21 insarted
into the mput cireuit 17.18. The controliing
winding 22 is supplied by a local direct cur-
rent source 23 in series with a mu:m,mmw
94 to modulate the radio currents in accord-
ance with speech oscillations.

The acceptor circuit 5, 6 in this
tuned to the frequency of the cavrier ¢
rents, other operating details b'\mﬂ suhst
tnlly equal to those underlying ﬂxc operat
according to Figures 1 and 2.

In order to “render the neutralizing av-

‘Cf\ i“
i~
aii-
ion
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angement very selective the damping factor
of the acce"tm' cireuit is to be given a value
as low as possible which may be accomplished
by mak mg the self-inductance 5 qnute large
and by making the capacity 6 small.
unot application of *1 e compensating
cireuit arrangement of my invention is that
of serving as a wave meter as will be de-
scribed more fully hereinafter it being su‘
ficient for simplictty’s sake to refer to i ig. 1.
The met h(m (mmm“‘}y Wul in wiveloss
angineering for indicating or measuring
wave leng >(hs is based on the weﬂ known res-
onance phenomena in ()S('l,mtm(r current cir-
cuits. In order to indicate the wave length
of an oscillation produced by a ucnar‘at'n‘ or
transmitted by an antenna, an oscillatory
civeuit having as low a damping coeflicient
as possible is counled ‘mw‘]\' to the generator
or to the antenna respe vely, I the natural
frequeney of H‘m oscillatory measuring cir-
cuit is rendeved rvesomant to the 11eq‘*cn<‘y
to be measured by me‘ms of adjustable tun-
ing means, a maximum of current flow is
established in 16, When obscrving this max-
imm eurrent by means of a suitable volt-
meter or ampere-ieter the wave length may
De caleulated and if the mea wuring cireuit
ig <nu11‘r“4r><l11 advance the v we]nmth may
bere '1(1 ingtantly. Foran accurate determina-
tion of the wave Iength ace mﬂmo to this
resonance principle which as for accuracy
depends upon the Sh.h})ﬂf"\% of the po‘u\ of
the resonance curve, it is necessary for the

measuring civeuit te have as low a damp-
ing fa #or as possible and to be in loose

com)“no with the cirenit whose current is
o Lo measured. These conditions, in piac-
tica may only be fulfilled o a cortain extent.
In emp]nvnm the circnit arrangement of
my invention T may obviate these inconveni-
ences by connecting the cireuit containing the
current whose frequency is to be determined
at the mput terminals 8, 9 of the cirenit ar-
rangement and by comleoh ne at the output
terminal 10 and 11 a current indieating de-
vice M. Then I change the natural frequency
of the acceptor urcmt 5, 6 oradually by mak-
ing the variable condenser 6 and tapping the
inductance at several points such as shown at
'o, 11 the indicating device at 10, 11 does not
show any reading and remains at zero. As
mU be readily seen the natural frequency of
the nccepior cirenit 5, 6 is then equal to the
ﬁ"‘mne ney of the current to be measured. The
condenser may be calibrated divectly in wave
lengths so that a direct reading may be car-
ried out. As is seen this method is a so-
alled “null” method possessing as every
“null” method the advantage of high sensi-
tiveness, it being possible to cmploy very
highly sensitive mdlcmtmo instruments. The
resistance 7 has not to he ‘Ld]ueted afresh for
each new position of the condenser, but is
only to be given several constant valucs cor-
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responding to the tapped portions of the self-
inductance 5. For, the ohmicresistance, ofthe
acceptor circuit, when employing an air con-
denser, is mainly constituted by the resist-
ance of the self-inductance. This method has
a further advantage over the above mentioned
resonance method in that the coupling be-
tween measuring circuit and the  generator,
whose wave length is to be determined, may

be rendered close at will. - The indicating cir-

cuit is to be protected against being directly

influenced by the generator circuit, e. g. by

shielding it electrostatically. -

As the current in the indicating circuit as-
sumes a considerable value by the slightest
detuning of the frequency to be indicated
with respect to the frequency to which the ac-
ceptor circuit is tuned, the arrangement may
serve as a control device of a wave length
which is to be held at a constant value, e. g.
that of the wave length transmitted by an
aerial in a transmitting station.

‘According to another feature of my inven-
tion it enables the determination and measur-
ing of higher harmonics in wireless circuits
to be readily carried out. The known radio
frequency generating systems such as vacuum
tube transmitters, Poulsen arc transmitter or
machine transmitters produce besides the
fundamental signaling frequency other fre-
quencies being more or less distant from the
signaling frequency and having considerably
smaller magnitude.  These frequencies are

‘known as higher harmonics and side frequen-

cies. They are in most cases very undesired
and present difficulties in the determination
of their magnitude and wave length. When
using an ordinary wavemeter in the neighbor-
hood of a strong transmitter, it would absorb
such a quantity of current of the fundamental
frequency that it would be impossible to dis-
cern the weaker higher harmonics and a reso-

-nance curve plotted in accordance with read-

ings would only show the conditions of the
fundamental and would net show the consid-
erably weaker higher harmonics.  Only by
very accurately measuring and plotting the
curve would the higher harmonics be indi-
cated in the resonance by small elevations.
But in this case, too, there could not be ob-

tained a direct and exact measuring of their.

magnitude the influence of the fundamental
being so strong as to allow only a rough ap-
preciation.of their relative strength. When
employing an arrangement according to my
invention the disturbing fundamental fre-
quency may be neutralized. and prevented
from passing into the wavemeter; whereby the
measuring of the harmonics in the latter may
now be easily carried out. Referring to the
general wiring diagram of Fig. 1, the circuit
containing: the higher harmonics to be meas-
ured is-connected at the input terminals 8 and
9, whereas the output terminals 10, 11 lead to
a normal wavemeter. The rejector circuit 5,

1,834,975

6 is tuned to the fundamental frequency
which is accordingly neutralized in the wave-
meter circuit, thereby only the higher har-
monics to be allowed to pass into the wave-
meter circuit where they can now easily be
indicated. .
The principle of operation of my invention
has been already discussed, but it might be

- pointed out that the broad operating princi-

ple is that I provide two compensating cir-
cuit paths equally and oppositely associated
with a circuit to produce opposite effects
therein and I introduce into one of these cir-
cuit paths an acceptor circuit tuned to the
frequency of the current which is to be neu-
tralized. A balancing ohmic resistance equal
to the resistance caused by the losses in the
acceptor circuit is inserted into the other cir-
cuit path. Thereby a neutralization of cur-

‘rents of undesived frequencies may be car-

vied out entirely independent of phase ad-
justments. R AR

- While I have described my invention in
certain specific embodiments, it will be under-
stood that I intend no limitations other than
are imposed. by the scope of the appended
claims. . B R :

Having thus described my invention, what
I claim and desive to secure by Letters Patent
of the United States is: :

1. The combination in a radio circuit ar-
rangement of the character described of an
output circuit, an input circuit having two
circuit paths that ave in equal and opposite
coupling relationship to said output circuit
to produce opposite cffects therein, only one
of said circuits being a tuned circuit and com-
prising an acceptor circuit introduced into
one of said circuit paths and tuned to the
frequency of the current to be neutralized in
the output circuit,

2. The combination in

a radio circuit ar-

‘rangement of -the character described of an

output circuit, an input circuit having two
circuit paths that are in equal and opposite
coupling relationship to the output circuit
to produce opposite effects therein, an ac-
ceptor circuit introduced into one of said
circuit paths and tuned to the frequency of
the current to be neutralized in the output
circuit, and an ohmic resistance -equivalent
to the resistance caused by losses of said ac-
ceptor circuit introduced into the other one
of said circuit paths. -

3. The combination in a radio circuit ar-
rangement of the character described of an
output circuit, an input circuit having two
circuit paths that are in equal and opposite
coupling relationship to the output circuit
to produce opposite effects therein, only one
of said circuits being a tuned circuit and
comprising an acceptor circuit having a com-
paratively small capacity and a relatively
large inductance introduced into one of said
circuit paths and tuned to the frequency of
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the current it is desired to be neutralized in
the output circuit.

4, The combination in a radio circuit ar-
rangement of the character described of an
output circuit, an input circuit having two
cirenit paths that are in equal and opposite
coupling relationship to said output circuit
to produce opposite effects therein, an ac-
ceptor circuit having a comparatively small
capacity and a relatively large inductance in-
troduced into one of said circuit paths and
tuned to the frequency of the current it is
desired to be neutralized in the output cir-
cuit, and an ohmic resistance equivalent to
the resistance caused by losses of said ac-
ceptor circuit introduced into the other of
gald circuit paths. '

5. The combination in a radio circuit ar-
rangement of the character described of an
output circuit having an induction coil there-
in, an input circuit having two circuit paths
containing symmetrically arranged coupling
coils coupled oppositely to said induction coil
to produce opposite effects in the output cir-
cuit, an acceptor eircuit introduced into one
of said circuit paths and tuned to the fre-
quency of the current to be neutralized in the
output circnit, and an chmic resistance equiv-
alent to the resistance cansed by losses of said
acceptor circuit introduced into the other
one of said circuit paths.

6. The combination in a radio circuit ar-
rangement of the character deseribed of an
input cireuit having two circuit paths, an
output circuit connected at points of equal
potential of said circuit paths to have pro-
dnced opposite effects in it by current flow-
ing thru said circuit paths, an acceptor cir-
cuit introduced into one of said circuit paths
and tuned to the frequency of the current to
be neutralized in the output circuit, and an
ohmic resistance equivalent to the resistance
canged by losses of said acceptor cireuit in-
troduced” into the other one of said circuit
paths.

7. The combination in a radio telephone
sransmission system with carrier suppression
of an antenna circuit, an input circunit that is
supplied by high-frequency oscillations
modulated in accordance with speech cur-
rents to be transmitted and having two cir-
cuit paths in equal and opposite coupling
relationship to said antenna cireuit to pro-
duce opposite effects therein, an acceptor cir-
cuit introduced into one of said circuit paths
and tuned to the carrier frequency employed
for the transmission, and an ohmic resistance
equivalent to the resistance caused by losses
of said acceptor cirvcuit introduced into the
other one of said circuit paths.

8. The combination in an clectric carrier
suppression communication system of a trans-
mitting cireuit, an input circuit, means for
applying carrier current oscillations modu-
lated in accordance with signal currents to

5

be transmitted to said input circuit, two cir-
cuit paths connected to said input circuit and
coupled in equal and opposite relationship
to said transmitting circuit, to produce op-
posite effects therein and an acceptor circuit
connected in the first of said circuit paths
and tuned to the frequency of said carrier
currents employed for the transmission.

9. The combination in an electric carrier
suppression communication system of a trans-
mitting circuit, an input circuit means for

applying carrier current oscillations modu-
lated in accordance with signal currents to be

transmitted to said input cireuit, two cireunit

‘paths connected to said input circuit and

coupled in equal and opposite relationship
to said transmitting cirenit to produce op-
posite effects therein, an acceptor circuit con-
nected in the first of said circuit paths and
tuned to the frequency of caid carrier cur-
rents employed for the transmission, and an
chmie resistance equivalent to the resistance
of said acceptor circuit connected into the
other one of said circuit paths.

10. The combination with a carrier sup-
pression communication system of the char-
acter described of a transmitting circuit, an
input circuit, means for applying carrier cur-
rent modulated in accordance with signal
currents to be transmitted to said input cir-
cuit, two circuit paths connected to said input
cirenit and coupled in equal and opposite re-
lationship to said transmitting civeuit, such
transmission system being connected at points
of equal potential in said circuit paths to
have produced opposite effects in it by cur-
rents flowing through said cirenit paths, and

‘an acceptor circuit connected in one of said

cireuit paths and tuned to the carrier fre-
quency employed for the transmission.
“11. The combination with a carrier sup-

“pression communication system of the char-
‘acter described, of a transmitting civeuit, an

input circuit, means for applying carrier cur-
rents modulated in accordance with signal

.currents to be transmitted to said input cir-

cuit, two circult paths, said transmission sys-
tem being connected at points of equal po-

“tential in said circuit paths whereby opposite
effects ave produced In said system by cur-

rents flowing through said circnit path, an
acceptor circuit connected in one of said cir-
cuit paths and tnned to the carrier frequency
employed for the transmission and an ohmic
resistance equivalent to the resistance caused
by loss of such acceptor circuit connected in
the other one of said circuit paths.

12. Means for eliminating undesired fre-
quencies in a radio transmitting system com-
prising a source of modulated currents, an
acceptor circuit connected to said source
which is resonant to the frequency of said
undesired frequency to be eliminated, a sec-
ond eircuit connected to said source, an an-
tenna circuis and means for impressing upon
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the antenna electromotive forces derived
_ from both of said circuits to produce oppo-
site effects therein. T T
13. Means for ecliminating disturbing ef-
.5 Tectsin & radio transmitting system: compris-
ing a source of modulated carrier currents, an
acceptorcirenit connected to said source which
is resonant to the frequency of the disturbing
eflect to be eliminated, a second circuit con-
-y Dected to said source, the resistance of the
acceptor circuit being substantially equal to
the resistance of the second circuit, an an-
tenna cireuit and means for impressing upon
the antenna electromotive forces derived from
‘5 both of said circuits to produce opposite ef-
- fects therein., .~
14. A transmitting system for radio signals
comprising a source of medulated carrier cur-
rents, and means for deriving from said
"z source and impressing upon a transmitting
cireuit two radio frequency electromotive
forces. of equal intensity and opposite sign
produced by undesired waves of definite fre-
- quency in said modulated eurrents, said means
2o being arranged to impress qapon the transmit-
ting civcuit two electromotive forces pro-
duced in said source by desired signaling cur- -
rents and which will add in the transmitting
circuit, » : L
a0 15. Means for eliminating undesired fre-
quencics in a radio transmitting system com-
prising a source of modulated eurrents, an ac-
‘ceptor circuit connected to said source whieh
1s resonant to the undesired frequency to be
eliminated, a second cireunit connected to said
source which comprises pure ohmie resistance,
an antenna cireuit and means for impressing
‘upon the antenna electromotive forces derived
from bioth of said circuits to produce opposite
effects thevein. S _ o
16. Means for eliminating undesired fre-
quencies in a radio transmitting system com-
prising a source of modulated carrier cur- o
rents, an acceptor circuit connected to said
“245 source which is resonant to the undesired fre-
quency to be eliminated, a second ecircuit
which comprises pure ohmic resistance con-
nected to said source, the resistance of the
acceptor circuit being substantially equal to
" 250 theresistance of the second eircuit, an anterma
circuit and means for impressing upon the
antenna electromotive forees derived from
- both of said circuits. 7 :
In testimony whereof I have affixed my

signature. S
WILHELM SCHEPPMANN.
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