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To all thon, it may concern: 
Be it known that I, ERNSF F. W. ALEXAN. 

Eiso N., a citizen of the United States, resid. ing at Schenectady, county of Schenectady, 
State of New York, have invented certain 
new and useful improvements in Wireless 
Signaling Systems (division of Iny prior 
application, Serial No. 92,156, filed April 
13, 1916), of which the following is a speci 
fication. 
Iy present invention relates to wireless 

signaling systems, and more particularly to 
a system in which means is provided for 
overcoming the effect of static disturbances 
in the receiving instaments. 

itectl’ostatic disturbances occur continu 
oilsly in the at Yaosphe'e, sending out electro 
magnetic waves of varying frequency, which 
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will in the description which follows be 
referred to as strays. These waves are ab 
Sorbed by the receiving antenna and annong 
the variety of waves absorbed there are al 
ways some which are in resonance, that is, 
which have the same length as a signai 
whici is to be received and consequently 
act. upon the receiving devices in the same 
way as the signal. Having analyzed this 
condition boti mathematically and experi 
inentally, I have come to the conclusion that 
a fundamental rule must be the oasis of 
any device used for decreasing the lifect of 
static disturbances. Any discrimination be 
tween a wave of the same frequency origi 
nating from static and from the signal must 
& based on some difference in character be 

tween these two waves. If the strays were 
like the signals both in frequeucy and 
amplitude variation, and in addition to that 
stronger than the signais, there would be 
Ino way conceivable for discriminating be 
tween one and the other. The longer the 
period is during which the strays and the 
signaling waves can be corn pared, the 
greater is the chance for finding a distin 
guishing difference in the sequence of ampli 
tide y:riations if in nothing else, it order 
that the device be effective for discrimina 
tion against strays, it should, therefore, be 
designed so that the wave trains can be dis 
finguished by coil paring their character for 
sufficiently long periods. The receiving de 
vices which 2...e. at present, used Conrael 
cially are constructed so as to take &dvan 
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tage of this law to a certain extent by as 
ing a highly resonant receiving circuit on 
which the signal can be allowed to act for 
a considerable number of successive alterna 
tions. The reason why these devices do not 
entirely discriminate against strays is the 
fact that the receiving antenna is set in 
Oscillation by static shocks and stray waves 
of short duration and thus the time during 
which the disturbances can act upon the re. 
ceiving device is prolonged to about the 
Sane degree as the signal. 
One of the objects of my invention is to 

provide a means for prolonging the time 
during which the signal can act with ac 
cumulative effect on the receiving device considerably beyond the time during which 
disturbances can act. w 

In attaining this object make use of a 
tuned circuit of lower than radio frequency, 
but above audibility, for effecting the pro 
longation of the time during which the signal 
and disturbances may be compared. The de 
sired lower frequency is provided by means of 
interference beats between two radio frequen 
cies. Both of these frequencies may be pro 
duced at the seinding station, or one of thei 
may be produced at the receiving station. 
I also provide means for producing, traias. 
Initting and receiving both radio frequen 
"cies. An arrangement of this kind is more 
effective than one employing a single radio 
frequency because it is more selective and 
proof against interference, both frequencies 
being necessary to produce an impression in 
the receiver. Also when means is provided 
at the sending station for establishing tie 
beat frequency a less delicate adjustinent of 
frequency is necessary than when the beat 
frequency is the result of the difference be 
tween two high frequencies. A further ob 
ject of my invention is to provide means for 
eficiently producing signals of the desired 
chai'after, - 

The features of my invention which i be 
lieve to be patientable gre pointed out, with 
particularity in the appended clairas. The 
invention itself, however, together with 
filrther objects and advantages thereof, will 
best, be understood by reference to the fol. 
lowing description taken in connection with 
the accompanying drawing is which Figs. 
1, 2 and 3 illustrate different modifications 
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of the circ2 is connections viich gay be eaployed in raissaitting sigraisin accord 
Bace with my iiversion. 

in the fora if trasigaising sya.ca 
shop A in Fig. , as alternator suspies current of radio frequency to the tenna 
2 through ihs expling 3ransfortner 3. 
This alternator. is designed to finish cor 
tizos waves of a definite frequency and a rapiitude. instead of transmitting the sig 
inals by "waves of this is tire, however, i. produce &apitage prisations in the Waves 
Supplied by the literator of such a nature 
that the resulting wave may be resolved 
its two waves of different frequencies 
which may be trans inited simultaneously. 
as order to "accozaplish this, 5 divide the 
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actions are opposite. 

antennia circuit, into two branches and in 
&ese branches coiréct the windings of two 
agnetic controllers or arthplifiers 4 and 5. 
Each of these ranch circuits include half 
of the secondary of transformer 3, the mid 
die point of which is grounded. The mag 
aetic controller's or anapifiers which i pre 
fer to use is the present, case, both as to 
tieir construction and method of opera 
tion, are described in detail in nay Letters 
Patent of the United States, 1,328,797. 
Each controller comprises a reactive wind 

is g consisting of two coils 6 and would 
upon independent magnetic cores 8 and 9. 
The two coils of each winding are connected 
is parallel with each other in the circuit, 
and are so arranged that their magnetizig 

Each magnetie co tiplier is also provided with two controlling 
windings 10 and 11 wound around the mag 
getic cores 8 and 9 as indicated, so that, magnetization produced by currents in the 
costrollisig windings will be it the same di 
rectio3) in both cores. Controlling windings 
ii are ooth supplied from the same source 
of currelli, which in the present case ray be 
at alternator 2 of much lower frequency 
than that of alternator i, yet having a fre 
quency above the range of audibility. Con 
£roiling wildings 10 are supplied with direct 
cirrent from any suitabie source, such, for . 
exampie, as the direct current generator 13 
shown in the drawing. The controlling 
windings 0 are so. connected to the genera 
£or 15 ihat their magnetic effects upon the 
two coxtroilers are opposite with respect to 
the instantaneous magnetic reactions set up 
in the controlliers by current from generator 
2. The controlling windings 10 and 11 

are so proportioned and the current sources 
12 and 13 SO chosen and adjusted that the 
maximum ampere tarns of winding 1 is 
ap: 'oxin: Éely equai to the ampere turns of 
the contrijing winding (). 
:ontrollier 4 will have a maximum of con 
troiling ampere turns when the controlling 
ampere turns of controller 5 are practically 
Zero and vice versa. The characteristic of 

As a result the 
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the controilers 4 &nd 5 are such that the ina pedance of each high frequency winding 3 
and varies between practical y open city. 
cuit, and short circrait, when the coatrolling 
excitation varies from zero to maxinuin. 
Thus when he current wave of controlling 
alteria or 2 is a Yaaxinus one of the co 
tipliers acts as a short circuit connecting 
the attenna, to one terminal of the secondary 
of transformer 3 while the other controller ii. Serposes an impedance substantially equiv 
"alent to an open circuit in the connection 
to the other terminal. After the phase of 
the controlling current wave supplied by 
alternator 12 is changed 180 electrical de 
grees the other controllier acts as a short 
circuit and the first as an open circuit, thus 
reversing the polarity of the radio frequency 
current lied to the antenna. At in errae 
diate points the voitage varies between these 
two ext3"enes in accordance with the sine 
wave. law. The current wave thus supplied 
to the 2ntenna has an asapiitude pulsation 
substantially in accordance, with the sine 
wave law and the impulses in every other 
group of waves are opposite in phase to 
corresponding impulses in the intermediate 
groups of waves. The frequency of these 
amplitude pulsations is equal to the fire 
quency or a multiple of the frequency of the 
aiternator 12. For a description in greater 
detail of the operation of this arrangement 
reference may be had to my United States 
latent, 333,830. . 
The wave thus produced in the antenna 

may be resolved into two waves of constant amplitude, one having a frequency greater 
than that of the siternator i by an amount 
equal to the frequency of alternator 12 and 
the other having a frequency as atch lower 
than that of the alterinator . if either one 
of the magnetic aim ifiers 4 and 5 were ased 
aiene it would be possible to transmit from 
a single attenia. Yaves of any one of three 
frequencies and by providing multiple tun 
ing of the anteina waves of two or ore fire 
guencies may be transmitted simulia eously. 
i or exaspie, the variabie inductance 14 nay 
provide for one turning and the variable co 
denser is in shunt to inductance 16 may pro 
vide for a second tuning at a different fre 
quency. If, for example, alternator 1 has a 
frequency of 75,000 cycles and alternator i 2, 
5000 cycies, the antenaa may be tuned for 
80,000 and 75:000 cycles: 80,000 and 70,000 
cycles, or 75,008 and 70,000 cycles. By provid.' 
ing a third tuned circuit, in multiple with 
the antenna all three frequencies nay be 
transmitted simultaneously. When both 
agrietic amplifiers are used in the manner 

(lescribed, the current component of funda 
nental frequency is suppressed and the an 
tenna will be tuned for the two frequencies. 
into which the resultant wave may be re 
Solved, that is, one frequency higher than 
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that of the alternator by an amount equal 
to the frequency of the alternator 12 and 
the other frequency as much lower than that 
of the alternator 1. Variable condensers 17 
may be connected in series with the windings 
6 and 7 of the controllers to neutralize the 
leakage inductance in the windings thereof 
so as to bring the minimum value of the im 
pedance as near as possible to a short cir 
cuit. It may also be desirable to employ con 
densers 18 in series with each branch of the 
high frequency winding of such a value that 
they offer very little impedance to the flow. 
of the high frequency current from alter 
nator 1, but a high impedance to currents of 
the frequency of alternator 12, which may 
be induced in the closed circuit formed by 
the two windings 6 and 7. 
With the system which has been described 

above, in order to produce the amplitude 
pulsations of current, the output delivered 
by the alternator 1 to the antenna Faust be 
periodically varied between a maximum and 
a minimum. As a result, the energy output 
which can be obtained from the alternator 
is less than it would be if it delivered ful 
power continuously. To overcome this dis 
advantage an oscillating circuit may be pro 
vided which is capable of storing up consid 
erably more energy than the alternator must 
give out during one period of the amplitude 
pulsations. By this means energy may be 
stored up in the oscillating circuit when the 
energy taken by the antenna is a minimum 
and when the energy taken by the anteina, 
is a maximum energy may be drawn inno 
mentarily from the oscillating circuit at a 
greater rate than the alternator is able to 
deliver. In the present case the oscillating 
energy storage circuit may be made up of 
the primary of transformer 3 and con 
denser 19. 

In order to transmit telegraphic signals by 
the system described a key 20 may be inserted 
in the circuit of alternator' 12. When this 
key is open the impedance of the two con 
trollers 4 and 5 will be equal and since they 
are connected in opposition to each other no 
current will be supplied to the antenna. 
When the key is closed currents having am 
plitude pulsations will be supplied to the an 
tenna in the manner described. 
In Fig. 2 I have shown an organization in 

which a single magnetic controller 21 is en 
ployed to secure the desired frequency split 
ting. In this case a single controlling wind 
ing 22 is shown and the alternator 12 is coin 
nected to the winding in series with a bat 
tery 23 having a potential substantially the 
same as that of alternator 12. The control 
ling windings 6 and 7 of this controller are 
connected in shunt to the secondary of trans 
former 3 instead of in series as in the air 
rangement shown in Fig. 1. An oscillating 
energy storage circuit comprising inductance 

24 and condense" 25 connected in shunt to 
the secondary of transformer 3 functions in 
a manner similar to that of the energy stor 
age circuit described in connection with the 
arrangement of Fig. 1. Two different an- 70 
tenna tunings may be secured by means of 
the variable inductance 26 and the variable 
condenser 27 and inductance 28 in shunt to 
portion of inductance 26. 

In Fig. 3 have illustrated another modi 
w o - 

fication in which the circuit which provides 
the second tuning for the antenna is also 
utilized as an energy storage circuit. Con 
troller 5 in this... case is connected in series 
with the antenna and controller 4 in a cir- 80 
cuit in shunt to the secondary of transformer 
3. The main antenna tuning is made by 
means of variable inductance 30 and the 
second tuning by variable condenser 31. 
This condenser in connection with induc tances 32 forms an energy storage circuit. 
When controlier 4 forms a short circuit if 
the phase relations of the curre; its are prop 
erly adjusted energy will be delivered to the 
storage circuit by means of transformer 33 
and when controller 5 forms a short circuit 
€nergy will be delivered to the antenna from 
the alternator and the storage circuit. 
While have indicated only three dif ferent circuit arrangements whereby my in 

vention. Inay be carried into effect it will be 
apparent that many modifications may be 
made in the specific apparatus and the man 
ner in which it is employed without depart 
ing from the scope of my invention as set 
forth in the appended claims. 
What claim as new and desire to secure 

by Letters Patent of the United States, is: 
1. The method of producing an electric 

current wave of radio frequency having 
anaplitude puisations in which the impulses 
of alternate anapiitude pulsations are oppo 
site in phase to corresponding impulses of 
intermediate amplitude pulsations which 
consists in continuously delivering current 
from a source of radio frequency to a suit 
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, able electric circuit, varying the amplitudes 
of the impulses of current thus delivered, 
periodically reyer'sing with respect to said 
source and with a frequency corresponding 
to the desired frequency of the amplitude 
pulsations of the wave, the direction of cir 
rent fow in the circuit storing up energ 
from the current source in a second resonant 
circuit, when the amplitude of the current de 
livered is snaier that that which the 
source is capable of delivering normally, and 
deliyering the storel up energy to the first 
circuit, when the amplitude of the current 
flowing therein increases beyond that nor 
may furnished by the current source. 

2. The method of producing an electric 
current wave which is the equivalent of two 
electric current waves of different frequen 
cies and of constant amplitudes which con 
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sists in continuously-supplying current frox. 
a soaree of radio Éirequency to a suitable 

s 

electric circuit, varying the angiigades of 
the pulsations supplied to said circuit in such 
a way as to produce a current wave wit: 
regularly recurring amplitude puisations 
and which can be resolved into two electiie 
waves of diferent frequencies and constant 
frequencies aid constant amplitudes, storing 
up energy from the current source in a Se 
Gnd resonant circuit when the anapiitude of 
the current delivered to the first circuit is 

. Smaller than that which the source is capable 
s 
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of delivering normally, 2nd delivering this 
stored up energy to the first, circuit, when 
the araplitude of the current fowing therein 
increases beyond that normally furnished by 
the current source. 

3. The method of transmitting signals 
which consists in producing currents of two 
different radio frequencies from a singie 
source of current of radio frequency by first 
producing from said source a current having 
amplitude pulsations of artifornia character 
in which corresponding imprises of any two 
adjacent groups of ampiitude pulsations are 
apposite in phase 2nd then conducting the 
current thus produced through a circuit hav 
ig, Yo branches which are resonant to the tyiotequencies desired whereby the curgent. 
wiile resolved into two currents of con 
stantinplitude and the frequencies desired 
and utilizing the two carrents thus produced 
for the transfinission of signals. 

4. The method of transmitting signals 
which consists in producing currents of two 
different radio frequencies from a single 
source of current of radio frequency hy 
deiivering current from said source to a 
suitable electric circuit, uniformly varying 
the amplitudes of the impulses of current 
thus delivered to produce, a carrent wave 
having amplitude pulsations of a tower fre 
quency than that of the so irce above audi 
bility, and then conducting the current, thus 
produced through a circuit having two 
branches which are resonant to file isvo fre. 
quencies desired whereby the current wave 
will be resolved into two currents of coin 
stant amplitude and of the frequencies de 
sired and utilizing the two currents thus 
produced for the transmission of signals. 

5. The method of producing currents of 
two different frequencies from 5 single 
source of current of radio frequency which 
consists in delivering current from, said 
source to a suitable electric circuit, Uni 
formly varying the amplitude of the in 
pulses of current, thus delivered to produce 
a current wave having amplitude pulsations 
of a lower frequency than that of the source 
but above audibility, storing up energy from 
the current sorce in a second resogiant-cir 
cuit when the amplitude of the current, de 
livered is smaller than that, which the source 

is capable of delivering normatiy, deliver 
ing the stored up energy to the first circuit 
when the amplitude of the current flowing 
therein increases beyond that normally fur 
inished by the current source and conducting 
the current thus produced through a circuit, 
having two branches which are resonant to 
the two frequencies desired whereby the 
current wave will be resolved into two cir 
rents of constant amplitude and of the 
frequencies desired. 

6. Means for producing an eiectric cur. 
rent wave of radio frequency aviag em. pitude paisations in which the impulses of 
alternate amplitude pulsations are opposite 
in phase to corresponding igapuses of inter 
mediate pulsations, comprising a so.2ce of 
continuous current of radio frequeracy, gin 
electric circuit connected thereto, seans for varying the amplitudes of tie in gases of 
curreat delivered to said circuit, area as fo: periodically reversing with respect it this 
cui's ent source and with a frequency cor. 
responding to the desired frequency of the 
anpiitude pulisatio as of tisyave, the di. 
rection of current flow in this circuit, a sec 
ond resonant circuit associated with the firs: 
circuit for storing up exiergy from a ci2". 
rent source when the current fowing liga. 
the first circuié, is stake than that, which 33 
the soice is capable of delivering Saraiy, 
and delivering energy to the first gircuit, 
when the amiitude of the current fowing 
therein increases beyond that ingray far 
Irished by the surrent, solarce. 

. . viens for producing an isctric ex 
rent wave which is the equivalent of two 
electric current waves of different frequen 
cies and of constant ayapi; dies, coyapris 
ing a source of continuous caggress of radio 
frequency, an electric circuit, associated 
there with, means for anifortiny varying the 
2nsplitudes of the pulsations supplied to 
said circuit in such a way as to produce {, 
current wave with regularly recurring an- . 
plitude puisations, and a second resonant 
circuit associated with the first circuit for 
storing up energy from the current, gource 
when the amplitude of the current deiiverei 
therefrom to the first circuit is signaller than 
that which the source is capable of deliver. 
ing normally, and delivering energy to the 
first circuit, when the amplitude, of the cur 
rent flowing therein is greater than that nor 
inally furnished by the current source. 
8. Means for transmitting signals coas. 

prising means for producing currents of 
two different frequencies comprising a 
single source of current of radio frequency, 
an electric circuit associated there with, 
ineans for delivering to said circuit a cur 
rent having amplitude pulsations of uni- . 
form character in which corresponding in 
puises of any two adjacent amplitude pulsa 
tions are opposite in phase, said electric cir 
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cuit having two branches which are reso 
nant to the two frequencies desired whereby 
the current furnished thereto may be re 
solved into two currents of constant am 
plitude and of the frequencies, desired and 
means for utilizing said currents for the 
transmission of signals. 

9. Means for transmitting signals com 
prising means for producing currents of 
two different radio frequencies comprising a 
single source of current of radio frequency, 
an electric circuit associated there with, 
means for uniformly varying the ampli 
tudes of the impulses of current delivered 
to said circuit to produce a current wave 
having amplitude pulsations of a lower fre 
quency... than that of the source but above audibility, said circuit comprising two 
branches which are resonant to the two fre 
quencies desired whereby the current wave 
may be resolved into two currents of con 
stant amplitude of the frequencies desired 
and means for utilizing currents thus pro 
duced for the transmission of signals. 

10. Means for producing currents of two 
different radio frequencies comprising a 
single source of current of radio frequency, 
an electric circuit associated therewith, 
means for uniformly varying the ampli 
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tudes of the impulses of current delivered 
to said circuit to produce a current wave 
having amplitude pulsations of a lower fre 
quency than that of the source but above 
audibility, said circuit comprising two 
branches which are resonant to the two fre 
quencies desired, whereby the current wave 
may be resolved into two currents of con 
stant amplitude and of the frequencies de 
sired, and a second circuit associated with 
the first which is resonant to the frequency 
of the current source for storing up energy 
from said source when the amplitude of the 
current delivered is smaller than that which 
the source is capable of delivering normally, 
and delivering energy to the first circuit 
when the amplitude of the current flowing 
therein increases beyond that normally fur 
nished by the current source. 
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11. The combination in a system for 
transmitting signals of a source of high fre 
quency current, an electric circuit associated 
therewith, a source of controlling current 
of lower frequency than the first mentioned 
source, means for alternately diverting by 
means of said controlling current the effec 
tive path for the flow of current in said 

circuit from one terminal of said source 
to the other terminal thereof at a frequency 
corresponding to the frequency of said con 
trolling current, and a signaling device in 
circuit with said source of controlling cur 
rent. 

12. The combination in a system for 
transmitting signals of a source of high 
frequency current, an electric circuit asso 
ciated with Said source, a source of control 
ling current associated therewith of lower 
frequency than the first mentioned source, 
electromagnetic means operatively related 
to said circuit and operable by means of 
Said controlling current for changing the 
effective path for the flow of current in said 
circuit from one terminal of said source to 
the other terminal thereof, and a signaling 
device in circuit with said source of con 
trolling current. 

13. The combination in a system for 
transmitting signals of a source of high 
frequency current, an electric circuit in 
cluding two parallel paths for the flow of 
current, said two parallel paths being elec 
trically associated at one end with opposite 
terminals of said source and electrically 
connected together at the opposite end, a 
source of controlling current of lower fre 
quency than the first mentioned source 
means for varying the impedance of said 
parallel paths in accordance with varia 
tions in said controlling current and a sig 
nailing device in circuit with said source 
of controlling current. 

14. The combination in a system for 
transmitting signals of a source of high 
frequency current, an electric circuit includ 
ing two parallel paths for the flow of cur 
rent said two parallel paths being elec 
trically associated at one end with opposite 
terminals of said source and electrically 
connected together at the opposite end, a 
source of controlling current of lower fre 
quency than the first mentioned source, a 
magnetic controller associated with each of 
said parallel paths, means for varying the 
impedance of each of said magnetic con 
trollers in accordance with variations in 
said controlling current, and a signaling 
device in circuit with said source of con 
trolling current. 

In witness whereof, I have hereunto set 
my hand this 13th day of July, i918. 

ERNST F. W. ALEXANDERSON., 
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