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LOUIS W. AUSTIN, OF WASHmGTON, DISTRICT OF COLUMBIA.

SIGNALING SYSTEM.

Application filed June 22, 1923, Serial No. 647,058,

My invention relates broadly to signaling
systems, and more particularly to means for
reducing undesired oscillations and inter-
fering frequencies in signaling circuits.

One of the objects- of my invention is to

provide means for increasing the sharpness
of tuning in signaling circuits and to de-
crease interference when utilizing a prede-
termined frequency due to simultaneous sig-
naling at closely adjacent frequencies. -

Another object of the invention is to pro-
vide a circuit arrangement by which re-
jector circuits may be coupled with a sig-
naling system in such manner that inherent
losses heretofore involved in rejector cir-
cuits are eliminated. ,

My invention finds particular application
in radio signaling circuits both at the trans-
mitter and at the receiver. The sharpness
In tuning is increased and the tendency of
the circuits to oscillate on harmonics or un-
desired frequencies is considerably reduced.

My invention accomplishes these results
by providing means for controlling the radio
frequency oscillations at either the trans-
mitter or receiver so that those of the pre-
determined desired frequency shall be forced
into the active portions of the circuits while
those of other frequencies shall be by-passed
and rendered harmless to act upon such por-
tions of the circuits. ' v

My invention comprises broadly a coupled
circuit arrangement in which an inductive
nember of normally small impedance for a
broad band of frequencies is made of high
impedance for a particular frequency by be-
ing closely coupled to a closed circuit con-
taining a relatively small capacity and a
comparatively large inductance, tuned to the
particular frequency while remaining low
in its effective impedance for all other fre-
quencies. When this particular frequency
is chosen as the desired signaling frequency
and the circuit associated with the signaling

5 circuit the particular frequency will be

forced back or rejected by the associated cir-
cuit to be actively employed in the signaling
cirenit, whereas all other frequencies may
pass through the associated circuit.

My invention will be more clearly under-
stood by reference to the accompanying
drawings, in which: :

Figure 1 is a wiring diagram showing a

portion of the signaling circuit with the cir-

cuit of my invention associated therewith;

Figure 2 is a wiring diagram of an antenna
ground circuit showing the circuit of my in-

vention connected at a nodal point in the |

antenna ground circuit ; Figure 3 is a wiring
diagram showing a plurality of the circuits
of my invention employed in connection with
an antenna ground system; Figure 4 shows
the application of my invention to a closed
electrical circuit intermediate the radio fre-
quency energy collecting circuit, which may
be a coil antenna or an antenna ground sys-
tem and detecting circuit in the case of re-
ception, or the circuit containing the source
of oscillations in the case of transmission;
Figure 5 shows the application of my in-
vention to a transmitting antenna system
for eliminating harmonics and other unde-
sired frequencies; and Figure 6 is a wiring
diagram showing a pluraﬁty of the devices
of my invention applied to a signaling cir-
cuit for a transmitter. ‘
Referring more particularly to Figure 1
of the drawings, the invention is shown ap-
plied to an antenna ground system indicated
by reference characters 1 and 2. Induc-
tance 3 and capacity 4 are included in this
circuit forming the usual tuned oscillatory
system. An inductance 5 composed of a
small number of turns with very small in-
ductance as compared with inductance 8 is
included in a circuit 6, which circuit is in
parallel with the tuned circuit 8—4. The
inductance 5 is of such value that ordinarily
all frequencies pass through the circuit 6 in
preference to passing through the circuit
3—4. A closed circuit represented by ref-
erence character 8 is employed, the circuit
comprising an inductance 10 and a variable
capacity 9. The inductance 10 is closely
coupled to the small inductance 5. When
the circuit 8 is tuned to any given frequency
the effective impedance of the small induct-
ance 5, which is extremely low for all fre-
quencies, increases to a high value for the
frequency to which the cirenit 8 is tuned
while remaining low for all other frequen-
cies. When the circuit 8 is tuned to the
same frequency as the circuit' 3—4 then this
particular frequency will be forced back
or rejected by inductance 5 and circuit 6,
and will flow practically entirely through
3—4 while other frequencies will be by-
passed through the circuit 6. The antenna
ground circuit 1—2 and circuit 3—4 is en-
ergized in the case of a transmitter by cir-

65

70

80

90

100

110



10

15

20

25

30

35

40

45

50

55

60

65

o

cuit 12 containing coupling coil 14 and con-
denser 15. In the case of a receiver this
circuit leads to the detector or amplification
circuit. o :

In Figure 2 the antenna ground circuit
1—2'is tuned so that the point 16 becomes a
potential node for the desired -frequency.
The antenna ground circuit 1—2 comptrises
inductance 8, capacity 4, capacity 17, and in-
ductance 18. Tuning condensers 19 and 20
are connected across inductances 18 and 3
respectively. The nodal point 16 is fixed
by temporarily grounding the circuit at this

point and tuning inductance 18 and -con-

denser 19 when coupled divectly to the sys-
tem 12 including inductance 14 and capac-
ity 15. Next the ground connection at 16 is
removed and with the circuit arranged as
represented in Fig. 2. Inductance 3 and ca-
pacity 20 are tuned, while coupled to the
system 12 by means of inductances 14 and
3 without in any way changing the settings

of inductance 18 and capacity 19. In this

arrangement the desired frequency will be
more completely rejected by circuit 5 and ac-
cepted by the circuit 3—4 while other fre-
quencies are more completely by-passed
through inductance 5.

Greater selectivity is obtainable by in-
creasing the number of the rejectors as rep-
resented in Fig. 3. In this circuit the an-
tenna system 1—2 contains nodal points 16
and 21 fixed by a method similar’to that de-
seribed in connection with Fig. 2. The an-
tenna ground circuit 1—2 includes the ad-
ditional tuning condensers 22, 23, and the
inductance 24 and capacity 25. The addi-
tional circuit 26 is included between nodal
points 21 and the ground 2, the circuit com-

‘prising small inductance 27 which normally

passes a wide band of frequencies. A closed
circuit 28 containing inductance 30 and ca-
pacity 29 is inductively associated with in-
ductance 27. Greater selectivity is obtained
by adjusting both circuits 8 and 28 to ‘the
signaling frequency, whereupon this fre-
quency is forced back or rejected by cirenits
6 and 26, causing the desired frequency to
be confined to the antenna ground circuit
while undesired frequencies are by-passed
by the auxiliary circuits 6 and 26.

In Fig. 4 my invention is illustrated as
applied to a closed circuit connected with
inductance 14 which may be coupled with
the antenna ground circuit 1—2—3—4. The
circuit is positioned intermediate the antenna
ground system and the cireuit 31, which in
the case of the transmitter is connected to a
source of oscillations, or in the case of a re-
ceiver to a detection or amplification -sys-
tem. The intermediate circuit comprises
coupling coils 14 and 32 and condensers 33
and 34. At nodal points 85 and 36 in the in-
termediate circuit I connect the small in-
ductance coil 5 and the circuit 8 containing
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indudtance 10 and capacity 9. In this ar-
rangement the coupled rejector by-passes the
undesired frequencies and forces the desired
frequency through the inductance 32 in the

case of a receiver from whence it is passed 7

through inductance 37 and condenser 38 to
the amplification or detection circuit. In the
case of a transmitter the desired frequency is
forced into inductance 14 and undesired har-
monics are substantially eliminated.

The principle of my invention is appli-
cable to a transmitting antenna for elimi-
nating harmonics generated by the source of
oscillations as represented in Fig. 5. The
system may comprise an arc generator 40 in
the antenna ground circuit’ 1—2 in series
with inductances 41—42 and capacity 43.
At a nodal point 44 I connect a circuit
around the oscillating are circuit to a point
45 including the small inductance 46 which
is coupled to the tuned circuit 47 including
inductance 48 and capacity 49. By tuning
the circuit 47 to the signaling frequency
the inductance 46 becomes a high effective
impedance for the signaling frequency while
by-passing harmonics, and eliminating inter-
ference resulting from harmonic radiation.

Fig. 6 represents an application of my in-
vention to the control of currents in a trans-
mitting antenna so that the current may be
made to flow either to the antenna or into
an artificial - antenna 58. - The antenna
ground circuit 1—2 is so tuned that 44 is a
potential node and the small inductances 50
and 51 in the antenna and the artificial an-
tenna circuit are coupled respectively to the
closed circuits 52 and 58 which are normally
tuned to the frequency being emitted by the
station, and are respectively detuned by clos-
ing the keys 54—55 across a portion of the
respective inductances 56 and 57. By alter-
nately tuning one of the rejector circuits
while the other is detuned, the current will
be alternately forced into the antémna or
into the artificial antenna. By this arrange-
ment, the keys 54 and 55 operate practically
without sparking since when they are closed
practically no current is flowing in their re-
spective circuits 51 and 52. At the same time
harmonics and other undesired frequencies
will always flow by preference through the
artificial antenna. If desired, delayed open-
ing keys 54 and 55 can be used to open the
respective circuits after the main current has
been suppressed by the coupled rejectors.

The principle of operation of my inven
tion has been already discussed, but it misht
be pointed out that the broad operating
principle is that I provide a path ax several
paths in connection with a sigraling circuit
which are normally transparent to a broad
band of frequencies. The effective imped-
ance of the path or paths is then increased
in value for the particular signaling fre-
quency whereby the signaling frequency is
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confined to the signaling circuit and the path

or paths are rendered substantially opaque to’

the signaling frequency while all other fre-
quencies may pass freely through the trans-
parent path or paths. I am enabled to uti-
lize a comparatively small capacity and a
relatively large inductance by my coupled re-
Jectors thereby reducing losses heretofore in-
herent in prior forms of rejectors.

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

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent of the United States is: \

1. A signaling system, comprising in ¢om-
bination a signaling circmit, means for
tuning said circuit to the signaling fre-

uency, a second circuit containing a coil
electrically connected with said signaling
circuit and normally transparent to a broad
band of frequencies, and means inductively
associated with said last mentioned circuit
whereby said second circuit is rendered
opaque to the si%naling frequency but trans-
parent to other frequencies, causing said sig-
naling frequency to be confined to said sig-
naling circuit and all other frequencies to be
by-passed by said second circuit, said means
including a’ coil containing a greater num-
ber of turns than the first mentioned coil.

2. In a signaling system, the combination
of a signaling circuit, means for tuning said
signaling circuit to a particular signaling
frequency, a plurality of paths each con-
taining a coil electrically connected with said
signaling circuit and arranged to be nor-
mally transparent to a broad band of fre-
quencies, and independent means inductively
connected to each of said paths where-
by said paths are rendered opaque to the
particular signaling frequency but trans-
parent to all other frequencies, said means
including a coil containing a greater num-
ber of turns than the first mentioned coil.

3. In a signaling system, the combination
of a signaling circuif, a plurality of means
for tuning said circuit to a particular sig-
naling frequency, a plurality of circuits

. connected to said signaling circuit and sepa-
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rately connected to nodal points along said
signaling circuit and between said first men-
tioned means, said circuits being normally
transparent to a broad band of frec uencies,
and separate tuned circuits coupled there-
with whereby said circuits are rendered
substintially opaque to said signaling fre-
quency, forcing said signaling frequency in-
to said signaling circuit and by-passing all
other frequencies.

4. A signaling system, comprising in

. combination a signaling circuit, inductive

and capacitive means for tuning said cir-

8

cuit to the signaling frequency, a second
circuit electrically connected with said sig-
naling circuit including an inductance small
in value as compared with said inductive
means and normally transparent to a broad
band of frequencies, a tuned circuit includ-
ing a relatively small capacity and a rela-

tively large inductance coupled with said

last mentioned inductance whereby said

second circuit is rendered opaque to the sig-

naling frequency but transparent to other

frequencies, causing said signaling fre-
quency to be confined to said signaling cir-
cuit and all other frequencies to be by-passed
by said second circuit. :

5. In a signaling system, the combination
of a signaling circuit, inductive and capaci-
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tive means for tuning said signaling circuit

to a particular signaling frequency, a plu-
rality of paths electrically connected with
said signaling circuit each containing an
inductance small in value as compared with
said inductive means and each arranged to
be normally transparent to a broad band
of frequencies, and independently tuned
circuits coupled to each of said inductances
comprising ‘relatively small capacities and
relatively large inductances arranged to be
tuned to said signaling frequency whereby
said paths are rendered opaque to the par-
ticular signaling frequency but transparent
to all other frequencies. ~ ’

6. The combination of a signaling circut,
means for tuning the said circuit to a par-
ticular signaling frequency, a path contain-
ing a coil responsive to a broad band of fre-
quencies connected between a nodal point in
said signaling circuit and another portion
thereof, and means, including a coil in in-
ductive relation to the first mentioned cojl
whereby said path may be rendered sub-
stantially opaque to said. signaling * fre-
quency, the turn ratio. between the coils be-
ing greater than unity. v

. A signaling system, comprising in
combination a signaling circuit, means for
tuning the circuit to the signaling frequency
and means connected with the signaling cir-
cuit for confining the signal to said circuit,

-said last mentioned means including a trans-
former, the voltage transformation ratio of

which is other than unity. )
8. A signaling system comprising the
combination of a signaling circuit, means

for tuning said circuit to the signaling fre- 1

quency, a second circuit containing a coil
electrically connected with said signaling
circuit and normally transparent to a broad
band of frequencies, and means inductively
associated with the last mentioned circuit
whereby said second circuit is rendered
opaque ‘to the signaling frequency, said
means including a condenser connected
across a coil which contains a greater num-
ber of turns than the first-mentioned coil,
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9. In a signaling system, the combination
of a signaling eircuit, means for tuning said
signaling circuit to a particular signaling
frequency, a plurality of paths each con-
taining a coil electrically connected with
said signaling circuit and arranged to be
normally transparent to a broad band of
frequencies and independent means indue-

tively connected to each of said paths where-’

by said paths are rendered opaque to the
particular signalling frequemcy but trans-
parent to all other frequencies, said means
including a condenser connected across a

1,597,430

coil which contains a greater number of
turns than the first mentioned coil.

10. A signaling system comprising in
combination a signaling circuit, means for
tuning the circuit to the signaling fre-
quency, s coil connected in parallel with

‘said circuit, said coil comprising the pri-

mary of a transformer, the secondary of
which consists of a coil containing a num-
ber of turns greater than that in the pri-
mary, and an adjustable condenser connect-
ed across the secondary.

LOUIS W. AUSTIN.
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