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To all ghon, it may concern: 

Be it known that I, CsCAR C. Roos, a citi 
Zen of the United States, and a resident of 
Brooklyn, in the county of Kings and State 

fundamental or of said fundamental itself 
is absorbed by a circuit conductively connect 
ed to the antenna. Fig. 2 is a similar dia 
gram of a modification. Fig. 3 is a dia 5 of New York, have invented a new and use- gram of a further modification. Fig. 4 is a 60 ful Improvement in ElectromagneticWave- diagram of a transmitting system provided 

Transmitting Systems, of which the follow- with a circuit for absorbing the energy of 
ing is a specification. . two frequencies which may be either two 
My invention relates to electromagnetic- harmonics or else the fundamental and one 

1.0 wave transmitting systems and more espe- harmonic. Fig. 5 is a diagram of another 65 

5 

sistantially continuous oscillations 
those developed by an oscillating arc circuit. 
In systems of this type the oscillations de 

cially to systems which are energized by 
ich as 

veioped in the antenna are, in general, multi 
periodic and one of the objects of the present 
invention is to provide means for absorbing . 
one or more of the higher harmonics of the 
findamental of the antenna system so that 

arrangement whereby the energy of two fre 
quencies is absorbed. Fig. 6 is a diagram 
of a transmitting system for absorbing the 
energy of three frequencies. 
In each of the figures a transmitting an 

tenna T connected to earth at E includes the 
arc electrodes. A shunted by the condenser 
C and connected to the direct current gener 
ator G through choke coils I, I, the circuit A 

70 

20 he transmitted electromagnetic waves will C, together with the antenna and its loading 75 
have the frequency of such fundamental and coil L. constituting an oscillating-arc cir will be substantially simple harmonic. An- cuit. 
other object is to provide means for absorb. In Fig. 1 there is conductively connected 
ing the fundamental or said fundamental to the antenna and preferably across the 
and one or more of the harmonics thereof so arc a highly selective circuit which includes 80 that the transmitted electronagnetic waves 
will have a higher frequency than said fun 
damental and will be substantially simple 
harmonic. In general my object is to pro 
vide means whereby oscillations of the un 
desired or parasitic frequencies are absorbed 
and the remaining oscillations transmitted. 
as electromagnetic waves. A further object 
is to provide means for rectifying the oscil 
lations so absorbed and for impressing the 
resulting unidirectional current on the arc 
circuit. 
herein 
Apparatus of the general twpe described 

the condenser C and inductance IA, said 
circuit being resonant to a parasitic or non 
useful frequency so that it will absorb the 
energy of such frequency. The oscillations 
which it is desired to use will be blocked by 
the circuit C. L., which will have a very 
high impedance for the same. - 
As is well understood it is impossible to 

develop oscillations of relatively high fre 
quencies by an oscillating-arc circuit. If, 
therefore, the circuit C L be attuned to 
the fundamental the radiated waves will be 
those resulting from one or more of the 

85. 
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is disclosed in my Patent No. higher harmonics of the fundamental and 
40 1309.778, dated July 15, 1919, and the claims will be much shorter than those correspond- 95 

of the present case are directed to modifica- ing to the fundamental. As hereinafter 
tions thereof in the nature of simplifications more fully explained means may be pro 
and improvements. . . vided for absorbing the fundamental oscil 

Several illustrative embodiments of my lation and as many of the higher harmonics 
; , invention are shown conventionally in the as desired, so that the transmitted waves will 100 

is ) 
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accompanying di'awings but it will be un 
derstood that various modifications may be 
made both in the apparatus and the system 
of circuits without departing from the prin 
cifle of my invention. 

In the drawings 
Figure 1 is a diagram of an electromag 

netic wave transmitting system involving 
my invention in its sinaplest form wherein 
the energy of one harmonic of the antenna 

not only have a higher frequency than the 
fundamental but will be substantially simple 
harmonic. - 

If desired a regenerative circuit may be 
employed whereby the energy of the oscil 
lation which is absorbed by the resonant cir 
cuit may be rectified and the resulting uni 
directional current employed for assisting 
the source G in feeding the arc. In the pres 
ent instance the regenerative circuit is shown 
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as inductively connected with the resonant 
circuit C L by the transformer P S, the 
primary of which is serially connected with 
the resonant circuit and the secondary with 
the rectifier W, the latter being connected 
through the regulator R and choke coils i', 

to the arc. 
It will be understood, however, that my 

system for purifying the oscillations de 
veloped in the antenna is not limited to sys 
tems in which an oscillating arc is employed. 

in Fig. 2 the absorbing circuit includes 
the parallel-branch circuit one branch of 
which contains the condenser C or an 
equivalent capacity and the other the ill 
ductance ’, which in the present instance 
is shown as the primary of a transformer. 
or an equivalent inductance. Said parallel 
branch circuit, being serially connected with 
a tuning element shown in the present ill 
stance as the inductance L, such conduc 
tively connected circuit being attuned either 
to the fundamental or one of the harmonics 
thereof, i. e. to one of the on-useful o' 
parasitic frequencies, and said parallel 
branch circuit being attuned so as to have a 
maximum or high impedance at the fre 
quency to be radiated so that oscillations of 
said frequency will be blocked thereby. The 
energy of the oscillations absorbed by the 
condictively connected circuit will be trans 
lated to the secondary S and both pulses 
thereof rectified by the device W. and the 
'esulting unidirectional current delivered to 
the arc through the regulator R and the 

s s 

choke cois . In Fig. 3 the parallel 
i'anch circuit includes the condenser C° and 
the inductance L, and is serially connected 
with a tuning element shown in the present 
instance as the primary 'of a transformer 
the secondary S of which is connected to 
the rectifier W. A storage battery R’ is in 
cluded in the legenerative circuit and per 
l's runs the same function as the regulator R 
love referred to in connection with Figs. 
and 2. 
in general the parallel-branch circuit will 

lave a capacity reactance for oscillations of 
ti: frequency which it is desired to absorb 
is these are usually of higher frequency 

: the osciliation to be radiated, so that 
he tuning eiement L or P as the case may 

ié will in general have an inductance react 
ance and for sinplicity inay be an iridic 
tance itself. 

Extensions of the Svstems shown in their 
pest forms in Figs. 1, 2, and 3 are rep 

resented in Figs. 4, 5, and 6. 
in Fig. 4 the parallel-branch circuit C 
is serially connected with a series reso 

; : it circuit. L. C. and the parallel-branch 
circuit C P is serially connected with the 
series resonant circuit. L. C. The parallel 
branch circuits are each attuned to the fire 
i yiefcy of the useful oscillation or the oscil 

- 
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lation to be radiated, which oscillation may 
eitier be the fundamental or a harmonic 
thereof, and each circuit C8 P. L°C and C. 

C is attuned so as to have a low im 
pedance at the frequencies, "espectively, of 
two of the parasitic oscillations which are 
to be absorbed. Thus if one of the circuits 
is attuned to the fundamental and the other 
to the first harmonic thei'eof the radiated 
wave will have a higher frequency than 
the first harmonic and will be more nearly 
sinusoidal than if only one such circuit, were 
employed. As will be obvious may use as 
many such circuits as may be desired for the 
purpose of rendering the transmitted wave 
as nearly simple harmonic as possible in 
view of what has been said in connection with 
iFig. 1 it will be apparent that the parallel 
branch circuits C3 P8 and C. P. may be 
omitted in cases where the series resonan 
ircuits 8 C and L' C are made highly 
selective. 
The energy of the absorbed oscillations is 

tianslated to the secondaries S S which 
aire connected in series with each other and 
with the lectifier W, and the resulting uni 
directional current is conveyed to the arc by 
the jeads which include the choke coils i 
aid regulator R. 
The preferred form of my invention is 

shown in Fig. 5. In Fig. 4 the position of 
the parallel-blanch circuits is Such that Sei 
a rate circuits each having maximum or high 
impedance at the useful frequencies and fi 
inimum o' low impedance at the parasitic 

(); undesired frequencies are connected 
across the arc. The same result may be ob 
tained more simply by arranging the cir 
cuits in the manner shown in Fig. 5. The 
circuit CSP is attuned to one parasitic fre 
tuency and the circuit C P to another, and 
they are connected in series with each other 
an in shunt to the are. The circuit. C. L. 
is tuned so that the combined branch re 
actances of the circuits C8 and C9 P are 
equal and opposite in phase to its own re 
act:nce at the useful frequency, thereby 
causing the combined paralleli-branch react 
ance of the circuits C L and the circuits 
C. P. C9 P to be a maximum or at least 
very high at the desired frequency thereby 
blocking the atter in the same way that 
sich useful or desired frequency is blocked 
in the systems shown in Figs. 2, 3 and 4. 
By way of specific example CP may be 

attlined to the first harmonic of the antenn: 
fundamental, C9 to the second harmonic 
and C L to a frequency lower than said 
fundamentai. In such case at the frequency 
of the fundamental the circuits C8 P5 and 
C° P will each have a capacity reactance 
and the circuit C L will have an induc 
tance reactance. By rendering these two re 
actances equal an equivalent parallel-branch 
circuit is formed, the “condenser” branch 

8. 
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being formed by the circuits C P and C9 
i" which as above stated have capacity re 
actances at the frequency of the funda 
mental, and the inductance’ branch being 
formed by the circuit C L which at the 
fundamental frequency has an inductance 
'eactance. Thus there is in effect connected 
across the arc a circuit which is anti-reso 
riant at the frequency of the fundamental 
and resonant to two harmonics thereof. 

it will be understood of course that the 
ar'Ringement shown in Fig. 5 may be adjust 
ed to absorb the fundamental and one of 
the harmonics theireof as well as two har 
anonics. - . 

The energy of the absorbed oscillation is 
conveyed to the rectifier W by the serially 
connected secondaries S5 S. 

In Fig. 6 which is an extension of the air 
rangement shown in Fig. 5 three series res 
onant circuits C11 P, C12 P8, C18 Po are 
connected across the arc and each is attuned 
to one of the non-useful frequencies. In 
shunt to the arc and to the series resonant 

5 circuits is a circuit C L the function of 
which is the same as that of the circuit C 
Lof Fig. 5. In this instance I have shown 
three rectifiers WV V8 connected respec 
tively with the secondaries S. S8 S9, and said 
rectifiers are connected to the arc terminals 
through leads which include the choke coils 
I. Obviously as many such series resonant 
circuits may be used as desired. 
In Figs. 4, 5 and 6 the circuit which is 

conductively connected across the arc will 
have a maximum or high impedance at the 
frequency of the fundamental of the antenna 
system or at the frequency of the harmonic 
to be radiated, and a low or substantially 
minimum impedance at each of the frequen 
cies of the oscillations which are not in 
tended to be radiated. 
By the term "oscillating-arc circuit as 

used herein desire to be understood as 
5 meaning a circuit which includes a condenser 
and arc-electrodes or other device or devices 
So arranged that when said circuit is ener 
gized by direct current substantially con 
tinuous oscillations are produced. 
Having described illustrative embodi 

ments of my invention without, however in 
iting the same thereto what claim and de 
sire to secure by Letters Patent is: 1. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, means for creating electrical 
oscillations therein, and a circuit associated 
with the antenna and including means for 
attuning said circuit so as to have a maxi 
mum impedance at the frequency of the fun 
damental of said antenna system and a sub 
stantially minimum impedance at each of 
the frequencies of a plurality of the har 
monics of said fundamental. 

2. An electromagnetic-wave transmitting As 

be radiated and a tuning element in se 

8 

system comprising in combination an an 
tenna system, means for creating electrical 
Osciliations therein, and a circuit conduc 
tively connected to the antenna and includ 
ing means for attuning said circuit so as to 
have a maximum impedance at the frequency 
of the fundamental of said antenna system 
and a substantially minimum impedance at 
each of the frequencies of a plurality of the 
harmonics of said fundamental. 

3. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, means for creating electrical 
Oscillations therein, and a circuit associated 
with the antenna and including a plurality 
of parallel-branch circuits, one branch of 
each of which contains a capacity and the 
other an inductance, each of said parallel 
branch circuits, being attuned to the fire 
quency of the oscillation that is to be ra 
diated and a tuning element in Seiries with 
each of said parallel-branch circuits. 

4. An electromagnetic-wave transmitting . 
system comprising in combination an an 
tenna system, means for creating electrical 
oscillations therein, a circuit, associated with 
the antenna and including a plurality of par 
allel-branch circuits, one branch of each of 
which acts as an equivalent capacity and the 
other as an equivalent inductance, each of 
said parallel-branch circuits being attuned 
to the frequency of the oscillation that is to 

its 
with each of said parallel-branch circuits. 

5. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, means for creating electrical 
oscillations therein, a circuit associated with 
the antenna and including a plurality of 
parallel-branch circuits, one branch of each 
of which acts as an equivalent capacity and 
the other as an equivalent inductance, and a 
tuning element in series with each of said 
parallel-branch circuits, the first mentioned 
circuit being adjusted to have a maximum 
impedance at the frequency of the funda 
mental of said antenna system and a sub stantially minimum impedance at each of 
the frequencies of a plurality of the har 
monics of said fundamental. . 

6. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, means for creating electrical 
oscillations therein, and a circuit associated 
with the antenna, and including a plurality 
of parallel-branch circuits, one branch of 
each of which contains a capacity and the 
other an inductance, each of said parallel 
branch circuits being attuned to the fre 
quency of the oscillation that is to be ra 
diated and a series resonant circuit serially 
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connected with each of said parallel-branch 
circuits. - 

7. An electromagnetic-wave transmitting 
system comprising in combination an an-, 30 
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(2. 

tenna system, means for creating electrical 
oscillations therein, a circuit associated with 
the antenna, and including a plurality of 
parallel-branch circuits, one branch of which 
acts as an equivalent capacity and the other 
as an equivalent inductance, each of said 
parallel-branch circuits being attuned to the 
frequency of the oscillation that is to be ra 
diated, and a series resonant circuit serially 
connected with each of said parallel-branch 
circuits. 

8. An electromagnetic-wave transmitting 
system, compirising in combination an an 
tenna, system, an oscillating-arc circuit ar 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attlined to one of the har 
monics of the fundamental thereof, means 
associated with the last mentioned circuit 
for rectifying the oscillations absorbed 
therein and means for impressing the re 
stilting unidirectional current on the arc 
circuit. 

9. An electromagnetic-wave transmitting 
system, comprising in combination an an 
tenna system, an oscillating-arc circuitar 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned so as to have a 
maximum impedance at the frequency of the 
fundamental of said antenna system and a 
minimum impedance at the frequency of one 
of the harmonics of said fundamental, 
means associated with the last mentioned 
circuit for rectifying the oscillations ab 
sorbed therein and means for impressing the 
resulting unidirectional current on the arc 
circuit. 

10. An electromagnetic-wave transmitting 
system, comprising in combination an an 
tenna system, an oscillating-arc circuit ar 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned to one of the har 
monics of the fundamental thereof, means 
associated with the last mentioned circuit, 
for rectifying both the positive and the neg 
ative pulses of the oscillations absorbed 
therein and means for impressing the resulti 
ing unidirectional current on the arc cir 
cuit. - . - 

11. An electromagnetic-wave transmitting 
system, comprising in combination an an 
tenna system, an oscillating-arc circuit ar 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna, and attuned so as to have a 
maximum impedance at the frequency of the 
fundamental of said antenna system and a 
minimum impedance at the frequency of one 
of the harmonics of said fundamental, 
means associated with the last mentioned 
circuit for rectifying both the positive and 
the negative pulses of the oscillations ab 
sorbed therein and means for impressing the 

directional current on the arc circuit. 

1,369,281. 

resulting unidirectional current on the arc 
circuit. 12. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuitar 
ranged for creating electrical oscillations 
therein, a circuit associated with the antenna 
and attuned so as to have a maximum im 
pedance at the frequency of the fundamental 
of said antenna system and a substantially 
minimum impedance at each of the frequen 
cies of a plurality of the harmonics of said 
fundamental, means associated with the last 
mentioned circuit for rectifying the oscilla 
tions absorbed therein, and means for in 
pressing the resulting unidirectional current 
on the arc circuit. 13. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating arc-circuit al 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned so as to have a 
maximum impedance at the frequency of 
the fundamental of said antenna system 
and a substantially minimum inpedance at 
each of the frequencies of a plurality of the 
harmonics of said fundamental, means asso 
ciated with the last nentioned circuit for 
rectifying the oscillations absorbed therein, 
and means for impressing the resulting uni 

14. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuitar 
ranged for creating electrical oscillations 
therein, a second circuit associated with the 
antenna and including a plurality of paral 
lel-branch circuits, one branch of each of 
which contains a capacity and the other an 
inductance, a turning element in series with 
each of said parallel-branch circuits, means 
associated with said second circuit for recti 
fying the oscillations absorbe? therein, and 
means for impressing the resulting unidi 
rectional current on the arc circuit. 

15. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuit ar 
ranged for creating electrical oscillations 
therein, a second circuit associated with the 
antenna and including a plurality of paral 
lel-branch circuits, one branch of each of 
which acts as an equivalent capacity and the 
other as an equivalent inductance, a tun 
ing element in series with each of said par 
allel-branch circuits, means associated with 
said second circuit for rectifying the oscil 
lations absorbed therein, and means for im 
pressing the resulting unidirectional current 
on the arc circuit. - 

16. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuit ar 
ranged for creating electrical oscillations 
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therein, a second circuit associated with the 
antenna and including a plurality of paral: 

5 

20 

lel-branch circuits, one branch of each of 
which acts as an equivalent capacity and the 
other as an equivalent inductance, a tuning 
element in series with each of said parallel 
branch circuits, said second circuit being 
adjusted to have a maximum impedance at 
the frequency of the fundamentil of the an 
tenna system and a substantially minimum 
impedance at each of the frequencies of a 
plurality of the harmonics of Said funda 
mental, means associated with said second 
circuit for rectifying the oscillations ab 
sorbed therein and means for impressing the 
resulting unidirectional current on the arc 
circuit. . 

17. An electromagnetic-wave transmitting 
system, comprising in combination an an 
tenna system, means for creating multiperi 
odic electrical oscillations therein, a circuit 
conductivelv connected to the antenna and 
attuned to the frequency of one of the oscil 
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lations that is not to be radiated, and a par 
allel-branch circuit, one branch of which 
includes a capacity and the other an induc 
tance, serially connected with said circuit, 
said parallel-branch circuit being attuned 
to the frequency of the oscillation that is 
to be radiated. . . 

18. An electromagnetic-wave transmit 
ting system, comprising in combination an 
antenna system, means for creating multi 
periodic electrical oscillations therein, a cir 
cuit conductively connected to the antenna 
and attuned to the frequency of one of the 
oscillations that is not to be radiated, and a 
parallel-branch circuit, one branch of which 
acts as an equivalent capacity and the other 
as an equivalent inductance, serially con 
nected with said circuit, said parallel 
branch circuit being so attuned as to have a 
maximum impedance at the frequency of 
the oscillation that is to be radiated. 

19. An electromagnetic-wave transmit 
ting system, comprising in combination an 
antenna system, means for creating multi 
periodic electrical oscillations therein, a cir 
cuit conductively connected to the antenna 
and attuned to the frequency of one of the 
oscillations that is not to be radiated, and a 
parallel-branch circuit, one branch of which 
includes a capacity and the other an induc 
tance, serially connected with said circuit, 
said parallel-branch circuit being so attuned 
as to have a maximum impedance at the fre 
quency of the oscillation that is to be ra 
diated. 

20. An electromagnetic-wave transmit 
ting system comprising in combination an 
antenna system, means for creating multi 
periodic electrical oscillations therein, and 
a circuit associated with the antenna and in 

65 
cluding means for attuning said circuit so as 
to have a maximum impedance at the fre 

quency of the oscillation to be radiated and 
a substantially minimum impedance at each 
of the frequencies of a plurality of oscilla 
tions that are not to be E. 

21. An electromagnetic - wave transmit 
ting system comprising in combination an 
antenna system, means for creating multi 
periodic electrical oscillations therein, and 
a circuit conductively connected to the an 
tenna and including means for attuning said 
circuit so as to have a maximum impedance 
at the frequency of the oscillation to be ra 
diated and a substantially minimum imped 
ance at each of the frequencies of a plu 
rality of oscillations that are not to be ra 
diated. ... . 

22. An electromagnetic-wave transmitting 
system comprisingin combination an antenna 
system, means for creating multiperiodic 
electrical oscillations therein, a circuit asso 
ciated with the antenna and including a 
parallel-branch circuit, one branch of which 
acts as an equivalent capacity and the other 
as an equivalent inductance, the first men 
tioned circuit including means for adjusting 
said circuit so as to have a maximum imped 
ance at the frequency of the oscillation to be 
radiated and a substantially minimum im 
pedance at each of the frequencies of a plu 
Ety of oscillations that are not to be radi 
ated. . . 

23. An electromagnetic - wave transmit 
ting system comprising in combination an 
antenna system, an oscillating-arc circuit 
arranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned to the frequency of 
One of the oscillations that is not to be ra 
diated, means associated with the last men 
tioned circuit for rectifying the oscillations 
absorbed therein and means for impressing 
the resulting unidirectional current on the 
arc circuit. - 

24. An electromagnetic - wave transmit 
ting system, comprising in combination an 
antenna system, an oscillating-arc circuit 
arranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned so as to have a 
maximum impedance at the frequency of 
the oscillation that is to be radiated and a 
minimum impedance at the frequency of one 
of the OScillations that is not to be radiated, 
means associated with the last mentioned 
circuit for rectifying the oscillations ab 
sorbed therein and means for impressing 
the resulting unidirectional current on the 
arc circuit. - - 

25. An electromagnetic - wave transmit 
ting system comprising in combination an 
antenna system, an oscillating-arc circuit 
arranged for creating electrical oscillations 
therein, a circuit associated with the an 
tenna and attuned so as to have a maximum 
impedance at the frequency of the oscilla 
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ition to be radiated and a substantially mini 
mum impedance at each of the frequencies 
of a plurality of oscillations that are not to 
be radiated, means associated with the last 
mentioned circuit for rectifying the oscil 
lations absorbed therein, and means for im 
pressing the resulting unidirectional cur 
rent on the arc circuit. 
26. An electromagnetic - Wave transmit 

ting system comprising in combination an 
antenna system, an oscillating-arc circuit al 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned so as to have a 
maximum impedance at the frequency of 
the oscillation to be radiated and a substan 
tially minimum impedance at each of the 
frequencies of a plurality of oscillations 
that are not to be radiated, means associated 
with the last mentioned circuit for rectify 
ing the Oscillations absorbed therein, and 
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means for impressing the resulting unidi 
rectional current on the arc circuit. 

27. An electromagnetic-wave transmit 
ting system comprising in combination an 
antenna system, an oscillating-arc circuitar 
ranged for creating electrical osciliations 
therein, a second circuit associated with the 
antenna and including a parallel -branch 
circuit, one branch of which acts as an 
equivalent capacity and the other as an 
equivalent inductance, said second circuit 
being adjusted to have a maximum imped 
ance at the frequency of the oscillation to 
be radiated and a substantially minimum 
impedance at each of the frequencies of a 
plurality of oscillations that are not to be 
radiated, means associated with said Second 
circuit for rectifying the Oscillations ab 
Sorbed therein and means for impressing the 
resulting unidirectional current on the arc 

. circuit. 
28. An electromagnetic-wave transmitting 

system comprising in combination an an 
tenna system, means for creating multipe 
riodic electrical oscillations therein, a pill 
rality of series resonant circuits connected in 
multiple with said means and each attuned 
to the frequency of one of the oscillations 
that is not to be radiated, and another series 
resonant circuit also connected in multiple 
with said means but attuned to a frequency 
different from those to which the first men 
tioned series resonant circuits are attuned, 
the reactance of the last named series l'eso 
nant circuit for the frequency of the oscil 
lations that are to be radiated being equal 
and opposite in phase to the combined 
branch reactances of the first mentioned se 
ries resonant circuits. 

29. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, means for creating electical 
oscillations therein, a circuit conductively 
connected to the antenna and attuned to one 

1869,281 

of the harmonics of the fundamental there 
of, and a parallel-branch circuit, One branch 
of which acts as an equivalent capacity and 
the other as an equivalent inductance, Se 
rially connected with said circuit, said pal'- 7 
allel-branch circuit being so attuned as to 
have a high impedance at the fundainental 
of said antenna system. 

30. An electromagnetic-wave transmitting 
system comprising in combination an air 
tenna Systein having a definite fundament: 
frequency, an oscillating-art" circuit 
ranged for creating (hereia electrical oscil 
lations of said frequency, a circuit cold tic 
tively connected to the anteana &nd attline: 
to one of the multiples of Said freque::cy. 
and a parallel-branch circuit, one brancia of 
which acts as an equivalent capacity and is: 
other as an equivalent inductance, serially 
connected with the last in entioned circiii. 
said parallet-branch circuit being attained so 
as to have a high impedalace at the fuild: 
mental of the antenaa systein. 
31. An electromagnetic-wave transmitting 

systein comprising in combination an an 
tenna system, means for creating electri 
cal oscillations therein, and a circuit asso 
ciated with the antenna, and including 
means for attuning said circuit so as to have 
a high impedance at the frequency of the 
fundamental of said antenna systein and a 
low impedance at each of the frequencies of 
a plurality of the harmonics of said funda 
mental. ... " , 

32. An electromagnetic-wave trains: sitting 
system comprising it coin binatio: it is . . 
tenna systein, means for creating electrical 
Oscillations therein, and a circuit, coiriac 
tively connected to the ailienaa and is 
ing means for attuning said circai SC; ;3 
have a high impedance at the frequents of 
the fundamental of saic anteana Sys:en aid 
: low impedance at each of the freque::cies 
of a plurality of the harmonics of sai 
fundanerita. 

33. An electromagnetic-wave tra 
SyS, 

y 

4. 

ten comprising in combinati 
teihina system, an oscillating-arc circuit air 
ranged for creating electrical oscillations 
herein, a circuit, cordictively citie 
he antenna and attained so as to have a high 
impedance at the frequency of the funda 
anental of said antenna system aid a low ill 
pedance at the frequency of one of the har 
monics of said fundamental means associ 
ated with the last mentioned circuit for recti 
fying the oscillations absorbed therein and 
means for impressing the resulting unidirec 
tional current on the arc circuit. 

34. An electromagnetic-wave transmitting 
system comprising in coin bination an air 
tenna Systein an oscillating-arc circuit, ar 
ranged for creating electrical Scillatio: 
therein, a circuit associated with the antenna 
and attlined so as to have a high impedance 

80 

i 

li 

i: s 

  



1869,281 

at the frequency of the fundamental of said 

0. 

antenna system and a low impedance at each 
of the frequencies of a plurality of the har'- 
monics of said fundamental, means asso 
ciated with the last mentioned circuit for 
rectifying the oscillations absorbed therein 
and means for impressing the resulting uni 
directional current on the arc circuit. - 

35. An electromagnetic-wave transmitting 
System comprising in combination an an 
tenna system, an oscillating-arc circuitar 
ranged for creating electrical oscillations 
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therein, a circuit conductively connected to 
the antenna and attuned so as to have a high 
impedance at the frequency of the funda 
mental of said antenna system and a low 
impedance at each of the frequencies of a 
plurality of the harmonics of said funda 
mental, means associated with the last men 
tioned circuit for rectifying the oscillations 
absorbed therein and means for impressing 
the resulting unidirectional current on the 
arc circuit. 

36. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuit ar 
ranged for creating electrical oscillations 
therein, a second circuit associated with the antenna and including a plurality of par 
allel-branch circuits, one branch of each of 
which acts as an equivalent capacity and the 
other as an equivalent inductance, a tuning 
element in series with each of said parallel 
branch circuits, said second circuit, being 
adjusted to have a high impedance at the 
frequency of the fundamental of the an 
tenna system and a low impedance at each 
of the frequencies of a plurality of the har 
monics of said fundamental, means asso 
ciated with said second circuit for rectify 
ing the oscillations absorbed therein and 
means for impressing the resulting unidi. 
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rectional current on the arc circuit. 
37. An electromagnetic-wave transmitting 

system comprising in combination an an 
tenna system, means for creating multiperi 
odic electrical oscillations therein, a circuit 
conductively connected to the antenna and 
attuned to the frequency of one of the os 
cillations that is not to be radiated, and a . 
parallel-branch circuit, one branch of which 
acts as an equivalent capacity and the other 
as an equivalent inductance, serially con 
nected with said circuit, said parallel-branch 
circuit being so attuned as to have a high 
impedance at the frequency of the oscilla 
tion that is to be radiated. 

38. An electromagnetic-wave transmitting. 
system comprising in combination an an 
tenna system, means for creating multiperi 
odic electrical oscillations therein, a circuit 
conductively connected to the antenna and 
attuned to the frequency of one of the os 
cillations that is not to be radiated, and a 
parallel-branch circuit, one branch of which 
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includes a capacity and the other an induc 
tance, serially connected with said circuit, 
said parallel-branch circuit being so attuned 
as to have a high impedance at the fl'e- 
quency of the oscillation that is to be ra 
diated. 

39. An electromagnetic-wave trailshitting 
system comprising in combination an an 
tenna system, means for creating multiperi 
odic electrical oscillations therein, and a 
circuit associated with the antenna, and in 
cluding means for attuning said circuit. So 
as to have a high impedance at the re 
quency of the osciilation to be ladiated and 
a low impedance at each of the frequencies 
of a plurality of oscillations that are not 
to be radiated. - 

40. An electromagnetic-wave transinitting 
system comprising in combination at al 
tenna system, means for creating Inuitiperi- 8 
odic electrical oscillations therein, and a cir 
cuit conductively connected to the antenna. 
and including means for attuning said cir 
cuit so as to have a high impedance at the 
frequency of the oscillation to be radiated 
and a low impedance at each of the fre 
quencies of a plurality of oscillations that 
are not to be radiated. 
41. An electromagnetic-wave transmitting 

system comprising in combination an an 
tenna system, means for creating multiperi 
odic electrical oscillations therein, a circuit 
associated with the antenna and including 

parallel-branch circuit one branch of 
which acts as an equivalent capacity and the 
other as an equivalent inductance, the first 
mentioned circuit including means for ad 
justing said circuit so as to have a high im 
pedance at the frequency of the oscillation 
to be radiated and a low impedance at each 
of the frequencies of a plurality of Oscilla 
tions that are not to be radiated. 

42. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuit, ar 
ranged for creating electrical oscillations 
therein, a circuit conductively connected to 
the antenna and attuned so as to have a high 
impedance at the frequency of the oscilla 
tion that is to be radiated and a low im 
pedance at the frequency of one of the Oscil 
lations that is not to be radiated, means asso 
ciated with the last mentioned circuit for 
rectifying the oscillations absorbed therein 
and means for impressing the resulting uni 
directional current on the arc circuit. 

43. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an oscillating-arc circuitar 
ranged for , creating electrical oscillations 
therein, a circuit associated with the antenna 
and attuned so as to have a high impedance 
at the frequency of the oscillation to be ra 
diated and a low impedance at each of the 
frequencies of a plurality of oscillations 
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that are not to be radiated, means associated 
with the last mentioned circuit for rectify 
ing the oscillations absorbed therein and 
means for impressing the resulting unidirec 
tional current on the arc circuit. 44. An electromagnetic-wave transmitting 
system comprising in combination an an 
tenna system, an osciliating-arc circuit ar 
ranged for creating ejectical oscillations 
therein, a circuit conductively connected to 
file anienna and attlied so as to have a high 
impedance at the frequency of the oscilla 
tion to be radiated and a low impedance at 
each of the frequencies of a plurality of 
oscillations that are not to be radiated, 

associated with the last mentioned 
circuit for rectifying the oscillations ab 
sorbed therein, and means for impressing 
the resulting unidirectional current on the 
arc circuit. - 

45. An electromagnetic-wave transmitting 
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system coin prising in combination an an 
tenna system. an oscillating-arc circuitar 
i’anged ior creating electrical oscillations 
therein, a second circuit associated with the 
antenna and inciding it parallel-branch cir 
cuit, one franch {}f which acts is an equiva 
icit capacity and the (their as an equivalent 
inductance, said second circuit being ad 
justed to have a high impedance at the fre 
quency of the oscillation to be radiated and 
a low injedance at each of the frequencies 
(of a plurality of oscillations that are not to 
be radiated, means associated with said sec 
and circuit for rectifying the oscillations 
absorbed therein, and means for impressing 

: the resulting inidirectional current on the 
ai'c circuit. - 

in testimony whereof. I have hereunto 
subscribed my name this 2nd day of October. 40 
918. 
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