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T'o allwhomn it may concern.: , A

Be it known that I, Oscar €. Roos, a citi-
zen of the United States, and a resident of
Brooklyn, in the county of Kings and State
of New. York, have invented a new and use-
tul Tmprovement in Electromagnetic-Wave-
Transmitting Systems.. of which the follow-
ing is a specification. ‘

My ‘invention relates to electromagnetic-
wave transmitting systerns and more espe-
cially to systems which are energized by
sthstantially continucus oscillations such as
those developed by an oscillating are circuit.

In systems of this type the oscillations de-
veloped 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
fundamental of the antenna system so that
fhe transmitted electromagnetic waves will
have the frequency of such fundamental and
will be substantially simple harmonic, An-

other ohject is to provide means for absorb- -

ing the fundamental or said fundamental
and one or more of the harmonics thereot so
that the transmitted electromagnetic waves

~will have 2 higher frequency than said fun-

damental and will be substantially simple
harmonic. Tn general my object is to pro-
vide means whereby oscillations of the un-
desired or parasitic frequencies ars absorbed

and the remaining oscillations transmitted.

as electromagmetic waves. A further object
is to provide means for rectifying the oscil:
laticns so absorbed and for impressing the
resulting unidirectional current on the ar
circuit. :
Apparatus of the general type described
herein is disclosed in my Patent No.
1,309,778, dated July 15, 1919, and the claims
of the present case are directed to modifica-
tions thereof in the nature of simplifications

:-and Improvements. - :

Several illustrative embodiments of my
invention are shown conventionally in the
accompanying dvawings but it will be un-
derstood that various modifications may be
mwade both in the apparatus and the system
of circuits without departing from the prin-
ciple of my invention.

~In the drawings— _

Tigure 1 is a diagram of an electromag-
netic wave iransmitting system involving
my invention in its simplest form wherein
the energy of one harmonic of the antenna

Specification of Letters Patent.

Patented Feb. 22, 1921,
--Serial No. 438,522,

fundamental or of said fundamental itself
18 absorbed by a circuit conductively connect-
ed to the antenna. Fig. 2 is a similar dia-
gram of a modification. Fig. 8 is a dia-
gram of a further modification. F ig.4is a
diagram of a {ransmitting system provided
with a circuit for absorbing the energy of
two frequencies which may be either two
harmonics or else the fundamental and one
harmonic. Fig. 5 is a diagram of another
arrangement whereby the energy of two fre-

60

65

quencies is absorbed. Tig. 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
are electrodes A shunted by the condenser
C and connected to the direct current gener-
ator G through choke coils T, I, the cireuit A
C, togethier with the antenna and its loading
coil L, constituting an oscillating-arc cir-
cuit. _ o :

In Fig. 1 there is conductively connected
to the antenna and preferably across the
arc a highly selective cireuit which includes
the condenser ¢V and inductance I/, said
cireuit 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 ¢’ 1/, 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-are cireuit. If,
therefore, the civeuit €’ 1/ be attuned to
the fundamental the radiated waves will be
those resulting from one or more of the
higher harmonies of the fundamental and
will be ranch shorter than those correspond-
ing to the fundamental. As hereinafter
more fully explained means may be pro-
vided for absorbing the fundamental oscil-
lation and as many of the higher harmonies
as desired, so that the transmitted waves will
not only have a higher frequency than the
fundamental but will be substantially simple
harmonie.. : :

If desired a regenerative circuit may be
employed whereby the energzy 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 thearc. In the pres-
ent instance the regenerative circuit is shown

70

75

80

85

90

95

100

105

110



10

20

[0
[@3

30

[F28
i

B

2

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 V, the latter being connected
through the regulator R and choke coils 1",
1’ to the arec.

It will be understood, however, that my
systemi 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 C2 or an
equivalent capacity and the other the in-
ductance P’, 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

-2 tuning element shown in the present in-

stance us the inductance 14, such condue-
tively connected circuit being attuned either
to the fundamental ¢r otie of the harmonics
thereof, 4. e. to one of the non-useful ox
parasitic frequencies, and saild parallel-
branch circuit being attuned so as to have a
maximum or high impedance at the fre-
giiency to be radiated so that oscillations of
said {requency will be blocked thereby. The
anergy of the oscillations absorbed by the
conductively connected circuit will be trans-
Iated to the secondary S’ and both pulses
thereof rectified by the device V, and the
resulting unidivectional curvent delivered to

~the arc through the vegulator R and the
&5 fe]

choke coils I7.- In Fig. 3 the parallel-
branch circuit includes the condenser C? and
the inductance L2, and is serially connected
with a tuning element shown in the present
instance as the primary P2 of 4 transformer
the secondary 5% of which is conneected to
the rectifier V. A storage battery R’ is in-
cluded in’ the regenerative cirenit and per-
forms the same function as the regulator R
above veferred to in eonnection with Tigs.
1 and 2. i

In general the parallel-branch cirenit will
have s capacify vedctance for oscillations of
frequency which it is desived to absorb
2 are usually of higher frequency
1 the oscillation to be radiated, so that
e tuning element L2 or P? as the case may
bie will in general have an inductdnce veact-
ance and for simplicity may Dbe an indue-
tance itself, ‘

Extensions of the systems shown in their
plest forms In Figs. 1, 2, and 3 ave vep-
resented in Figs. 4, 5, and 6.

In Fig, 4 the parallel-branch cirveuit 7

is serially comnected with a weries reso-
nant civeuit L2 -C%, and the parallel-branch
circuit C* P* is serially connected with the
series reschant cireuit L4 Cf The parallel-
hianch circuits ave each gttuned to the fre-
quericy of the useful oscillation or the oscil-

SHY
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latien to be radiated, which oscillation may
either be the fundamental or a harmonic
thereod, and each circuit C* P2 12 C° and C*
Pe Lt (394s attuned so as to have a low im-
pedance at the frequencies, respectively, 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 fivst harmonic thereof 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
cmployed. As will be obvious I may use as
many such circuits as may be desired Tor the
purpose of rendering the transmitted wave
as nearly simple harmonic as possible. In
view of what has been said in connection with
Fig. 1 it will be apparent that the parallel-
branch circuits €2 P2 and C* P* may be
omitted in cases where the series rescnant
irenits 18 C° and I# ¢ are made highly
celective. - :

The energy of the absorbed oscillations is
transiated to the secondaries 3% 5* which
are connected 1n servies with each other and
with the rectifier V, and the resulting uni-
divectional current is conveyed to the arc by

“the leads which inciude the choke coils 17

ard regulator R.

The preferred form of my invention is
shown in Fig. 5. In Fig. 4 the position of
the parallel-branch civeuits is such that sep-
arate circuits each having maximum or high
impedance at the useful {frequencies and
minimum or Jow impedance at the parasitic
or undesired frequencies are connected
across the arc. The same result may be ob-
tained more simply by arranging the cir-
enite in the manner shown in Fig. 5. The
cirenit C® P° is atbuned to one parasitic fre-
quency and the circuit C° P° to another, and
they are connected in series with each other
anid in shunt to the are. The civenit C7 1#
is tuned so that the combined branch ve-
actances of the cirenits £% 1% and C° P° are
equal and opposite in phase o its own re-
actznee ab the useful freguency, thereby
causing the combined parailel-branch react-
ance of the civeuits €7 I° and the cireuits
(s P35, O PS¢ to be a maximum or at least
very high at the desived frequency thereby
blocking the latter in the same way that
siich uzeful or desived frequency is blecked
in the systems shown in Figs. 2, 3 and 4.

By way of specific example C® P may be
attuned to the first harmonic of the antenny
fundawmental, C° I’® to the second harmonic
and C7 17 to a frequency lower than said
fundamental. In such case at the {requency
of the fundamental the circuits C® P and
C? P¢ will each have a capacity renctance
and the cireuit €7 L will have an induc-
tance reactance. By rendering these two re-
actances equal an equivalent narallel-branch
cirenit is formed, the “condenser” braneb
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being formed by the circuits O P35 and
P9 which as above stated have capacity re-
actances at the frequency of the funda-
mental, and the “inductance” branch being
termed by the cirenit €7 17 which at tho
‘fundamental frequency has an inductance
reactance.  Thus there is in effect connected
across the arc a circuit which is anti-reso-
nant at the frequency of the fundamental
and resonant to two harmonics thereof,

will be understood of course that the
arrzngement shown in Fig. 5 may he adjust-
eid to absorb ‘the fundamental and one of
the harmenies thereof as well as two har-
monics, , s

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

In Fig. 6 which is an extension of the ax-
rangement shown in Fig. 5 three series res-
onant circuits C* P7, G2 P8, Cs PY 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

© circuits is a. circuit C** LS the function of

which is the same as that of the circuit OF
L#of Fig. 5. In this instance I have shown
three rectifiers V/ V2 V2 connected respec-
tively with the secondaries ST 8¢ 8°, and said
rectifiers are connected to the avc 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 thé term “oscillating-arc cirveuit” as
used herein I desire to be understood as

5 meaning a circuit which includes a condenser

and arc-electrodes or other deviee or devices
so arranged that when said circuit is ener-
gized by direct current substantially con-
tinuous oscillations are produced.

Having - described  illustrative embodi-

N

ments of my invention without however Hmn-
iting the same thereto what I claim and de-

sive 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 cireuit associated
with the antenna and including means for
attuning said cireuit 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

© be radiated and 2 tuning element in sovi

a8

systemn 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 as
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: cireuits, 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 2 tuning element in series with
cach 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 & 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
sald parallel-branch circuits being attuned
to the frequency of the oscillation that is to

Lty
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 circunits, 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
circnit being adjusted to have a maximum
impedance at the frequency of the funda-
mental of said antenna system and a sub-

_stanfially minimum impedance at each of

the frequencies of a plurality of the har-
monics of said fundamental. .

6. An clectromagnetic-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 eircuits, one branch of

each of which contains a cavacity 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
connected with
circuits. = - : :

7. An electromagnetic-wave transmitting
system comprising in combination an an-
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tenna system, means for creating electrical
oscillations therein, a circuit associated with
the. antenna and including a plurality of
parallel-branch cireuits, 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-serieg resonant circuit serially
connected with each of said parallel-branch
circuits.

8. An electromagnetic-wave transmitting
system, comprising in combination an an-
tenna system, an oscillating-are circuit ar-

5 ranged for creating electricel oscillations

therein, a circuit conductively connected to
the antenna and attuted to one of the har-
menics of the fundamental thereof, means
associated with the last mentioned circuit
for rectifying the oscillations absorbed
therein and means for impressing the re-
sulting unidirectional cuirent on the are

_circuit.

9. 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
cirenit for rectifying the oscillations ab-
sorbed therein and means for impressing the
resulting unidirectional current on the arc
eireuit, -

10. An electromagnetic-wave transmitting
system, comprising in combination an an-
tenna system, an oscillating-are cirenit ar-
ranged for creating electrical oscillations
therein, a circuit conductively connected to
the antenna and attuned to one of the har-
monies 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 result-
ing unidirectional current on the ave cir-
cuit, o ,

11, An electromagnetic-wave transmitting
gystem, comprising in combination an an-
tenna system, an oscillating-are circuit ar-
ranged for créating 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-

cireuit for rectifying both the positive and
the negative pulses of the oscillations ab-
sorbed therein and means for impressing the

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 circuit ar-
ranged for creating electrical oscillations
therein, a civcuit associated with the antenna
and attuned so as te 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 im-
pressing the resulting unidirectional current
on the are circuit.

13. An electromagnetic-wave transmitting
system comprising in combination an an-
tenna system, an oscillating ave-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 substantially minimum impedance at
each of the frequencies of a plurality of the
harmonics of said fundamental, means asso-
ciated with the last mentioned cirvenit for
rectifying the oscillations absorbed therein,
and means for impressing the resulting uni-
divectional current on the arc circnit.

14. An electromagnetic-wave transmitiing
system comprising in combination an an-
tenna system, an oscillating-are 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 contains a capacity and the other an
inductance, a tuning element in series with
each of said parallel-branch cireuits, means
associated with said second circuit for recti-
fying the oscillations abserbed thorein, and
means for impressing the resulting unidi-
rectional current on the avc circuit.

15. Anelectromagnetic-wave transmitting
system comprising in combination an an-
tenna system, an oscillating-arc circuit ar-
ranged for creating electrical oscillations
therein, a seeond 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 secend 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-are eivenit ar-
ranged for creating electrical osgillations
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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, 2 tuning
element in series with each of said parallel-
branch circuits, said second cireuit heing
adjusted to have a maximum impedance at
the frequency of the fundamental 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
conductively connected to the antenna and
attuned to the frequency of one of the oscil-

“lations that is not to be radiated, and a par-

allel-branch- circuit, one hranch of which
includes a capacity and the other an induec-
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-
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 radiatedy.'

21. An electromagnetic - wave transmit-
ting system comprising in combination an
antenna system, means for creating multi-
periodie 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 comprisingincombination 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 oscillationto be
radiated and a substantially minimum im-
pedance at each of the frequencies of a plu-
ralfity of oscillations that are not to be radi-
ated. :

28. An electromagnetic-wave transmit-

ting system comprising in combination an

antenna system, an oscillating-are cireuit
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
are 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 cireuit associated with the an-
tenna and attuned so as to have a maximum
impedance at the-frequency of the oscilla-
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tion 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-are 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 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 cireuit for rectify-

“ing the oscillations absorbed therein, and
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means for impressing the resulting unidi-
rectional current on the are circuit.

~ 27. An electromagnetic - wave transmit-
ting system comprising .in combination an
antenna system, an oscillating-are circuit ar-
ranged for creating electrieal oscillations
thevein, 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

28. An electromagnetic-wave transmitting
system comprising in combination an an-
tenna system, means for creating multipe-
riodic electrical oscillations thersin, 2 pha-
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 séries
resonant circuit also connected in rmultiple
with said means but attuned to a frequency
different from those to which the frst men-
tioned series resonant cireuits arve attuned,
the reactance of the last named serics reso-
nant ecircuit 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
ries resonant circuits.

29. An electromagnetic-wave transmitting
system comprising in combination an an-
tenna system, means for creating electrical
oscillations therein, a circuit conductively

se-

connected to the antenna and attuned to one.

1,369,281

of the harmonics of the fundamental there-
of, and a parallel-branch cirvcuit, one branch
of which acts as an equivalent capacity and
the other as an equivalent inductance, se-
rially connected with said circuit, said par- 1
ollel-branch circuit being so attuned as to

‘have a high impedance at the fundamental

of said antenna system. .

30. An electromagnetic-wave transmitting
system coemprising in combination an an-
tenna system huving a definite fun
frequency, an oscillating-pre cir
ranged for creating therein electrical
lations of said frequency, a circuit

tively connected to the antenna and

o3
Genial

to . one of the multiples of said
and a parallel-branch circuit, one b

which acts as an equivelent capacity a
other as an equivalent inductance
connected with the lust mentioned
said parallei-branch cirenit being attu
as to have a high impedance at the fin
mental of the antenna svstem,

31. An clectromagnetic-wave transmitting
system comprising in combination an an- 99
tenna system, means for creating electri-
cal oscillations therein, and a civenit asso-
cated. with the antenns, and including
means Tor attuning said circuit s as to have

a bigh impedance at the frequency of the 85
fundamental of said antenna systein and a
low impedance at each of the frequencies of
a plurality of the harmonics of szid funda-
mental. »

32. An electromagnetic-wave transmitting 100

o

stem comprising in combinadion
nia system, means for creating electrical
escillations therein, and a civems e

ively conne

s EL -

)
G

P

o the a

e+

2 means for a
A
Usd

ing o 103
1ave o high ir i

he fundamentai of s
2 low impedance

£ 2 pluralis
fundamental.

38, An elsctromagnetic-wave
gystem comprising in combination
tenina system, an oscillating-are cireuit az-
ranged for creating clectrical oscillatic
therein, a circult conductively conmecte
the antenna and attuned g0 as'4o haw
impedance at the frequency of the {
mental of said antenna systém and a low in
pedance at the frequency of one of the har-
monies of said fundamental, means associ-
ated with the last mentioned circuit for recti-
fying the oscillations absorbed therein and
means for impressing the resulting unidirae-
tional current on the arc circuit.

34. An electromagnetic-wave transmitting 122
system comprising in combination an aa-
tenna systetn an oscillating-are civenit
rangad for -creatinmy eloctrical :
therein, 2 cireuit associated with the antenna
and attuned so as to have'n high impedance
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at the frequency of the fundamental of said
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 cirenit 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 circuit ar-
ranged for creating electrical oscillations
therein, a:circuit conductively connected to
the antenna and attuned so asto 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 cireuit, :

36. An electromagnetic-wave transmitting
system comprising in combination an an-
tenna system, an oscillating-arc cireuit
ranged for creating electrical oscillations
therein, a second circuit associated with tha
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 ecircuits, 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-
rectional current on the arc circuit.

87. 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-

,
ar-

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

7

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 fre-

quency cf the oscillation that is to be ra-

diated. , :

39. An electromagnetic-vwave transmitting
system comprising in combination an an-
tenna system, means for creating multiperi-
odic electrical oscillations therein, and =
circuit associated with the antenna and in-
cluding means for attuning said cirenit so
as to have.a high impedance at the fre-

.quency of the osciilation to be radiated and

a low impedance at each of the frequencies
of a plurality of oscillations that are not
to be radiated. :

40. -An electromagnetic-wave transmitting
system comprising in. cembination an an-
tenna system, means for creating multiperi-
odic electrical oscillations therein, and a eir-
cuit conductively connected to the antenna
and including méans for attuning said eir-
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 cscillations that
are not to be radiated.

41. An clectromagnetic-wave transmitting
system comprising in combination an an-
tenna system, means for creating multiperi-
odic electrical oscillations therein, a circuit
assoclated with the antenna and including
a_parallel-branch ecircuit 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 tc 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 oscilia-
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 circuit ar-

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 cireuit for rectify-
ing the oscillations absorbed therein and
means for impressing the resulting unidirec-
tional current on the arc circuit.

44. An clectromagnetic-wave transmitting
syst stem’ comprising “in combination an an-
tenna system, an osuhmmg are circuit ar-
vanged for creating electrical oscillations
thevein, a cireuif mnwu-unelv connected to
vienna and atbuned so asto have a high
wnpe& nee ab the frequency of the oscﬂht—
tion to be radiated mcl low impedance at
cach of the frequencies of a plurality of
oscillations that arve not to be radiated,
means associated with the last mentioned
(iLClﬁt for rectifying the oscillations ab-

sorbed therein, and means for impressing
‘L:..le vosulting unidirectional current on the
are cireuit. : :

45, An electromagnetic-wave transmitting

asg

1,869,281

in combination an an-
8YS ‘uem, an oacﬂhimo arc circuit ar-
ranged dor creating elfmtucm oscillations
therein, a second cireuit associated with the
antenna and inchiding u parallel-branch cix-
cuit, one branch of which acts as an equiva-
lent capacity and the other us an equivalent
‘uhwmu'w said second civenit being ad-
justed to have a high 11rnpedance at the fre-
quency of thk oseillation to be radiated and
2 low impedance at each of the frequencies
of 2 phlmht of oscillations that ave not te
be radiated, means associated with said sec-
ond civenit for rectifying the oscillations
auwnh(m therein, and means for impressing
re Suwmo unidirectional current on the

in

) ‘.'m QI
tenna

LOTIN)L 1&3111.‘.‘

LL wstlmonJ whereof, I have hereunto
subseribed my name this 2nd day of October,

1918.
OSCAR €. ROOS.
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