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UNITED STATES

1,590,635

PATENT OFFICE.

DAVID G. McCAA, OF LANGASTEﬁ, PENNSYLVAN’IA, ASSIGNOR TO THE ELECTRIC AP-

PARATUS C0., OF PARKESBURG, PENNSYLVANIA, A CORPORATION OF PENNSYL-

" VANIA. .

RADIO SYSTEM.

: Appllcation"ﬁled May. 5, 1925. Berial No. 28,067.

My invention relates to the reception of
radio or high frequency energy, in radio
"systems or in systems in which high fre-
quency energy is transmitted over a conduc-
tor or conductors extending between trans-

- mitting and receiving stations, without sub-
- stantial interference or disturbance due to
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other radio or high frequency energy pro-
duced either artificially or by natural elec-
tricity, as by static, atmospherics, ete.”
It is characteristic of my invention that
there is effected clear or sharp differentia-
tion, in the reception of high or radio fre-
quency energy, representing controls or

telephonic or telegraphic signals, between

signal- or control-representing energy of
low amplitude, notwithstanding the simul-
taneous -existence of disturbing high fre-
quency oscillations of high amplitude, and

such as are caused by static, atmospherics

or other forms of natural or artificial elec-
tricity. _ .
In accordance with my present invention,
a circuit or path is detuned with respect to
the frequency of the desired osciilations, and
-preferably in such sense that the undesired
oscillations will have a frequency lower than
the frequency of the desired oscillations,
and there is operatively related to the de-

“tuned circuit or path a plurality of coup-
- lings, either magnetic or capacitative, or in .

_ part magnetic and in part capacitative, said
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couplings’ opposing and neutralizing each

other as regards the undesired oscillations -
5 and all other oscillations differing in the

same sense from the desired oscillations, as

regards their effect upon & signal-translat-

ing circuit or device, while as regards oscil-
lations of the desired frequency said coup-
lings do not neutralize esch other and there
are accordingly effective in the signal-trans-
lating circuit or device oscillations of the
desired frequency, which are saccordingly
translated into signals or contrels without
substantial disturbance by the undesired os-
cillations. _ : :

. In accordance with my invention, a bal-
ance is effected for both the desired and un-
desired oscillations by opposing and neu-
tralizing couplings, and the balance is de-
stroyed by a path tuned to one of said kinds
of oscillations, as regards the desired oscil-
lations, whereby they only will affect the
- signal-translating civeuit or instrument. -
Further in accordance with my invention,

7

" eontrols, but more particuisrly for sign

the circuit or path of one of the couplings
is tuned to the desired oscillations, while the
circuit or path .of another of the couplings
is rendered opaque to the desired oscilla-
tions, as by parallel resonance to the fre-
quency of the desired oscillations introduc-
ing substantially infinite impedance,:which

60

impedance, however, does not effect the neu- -

“tralization - or balance of oscillations of un-'

desired frequency, since it is not opaque
thereto. . : o

es

My invention resides in the method and

apparatus of the character hereinafter de-
scribed and claimed. I
For an understanding of my method, and
for an illustration of some of the various
forms my apparatus may take, reference
may be had to the accompanying drawings,
in which:
- Fig. 11s a diagrammatic view of radio re-
ceiving apparatus embodying my invention.
Fig. 1* is a diagrammatic view of a modi-

fication utilizable in case the static oscilla-
tions have a higher frequency than the de- .80

sired or signal oscillations.

.

' Fig. 2 is 2 diagrammatic view of a modifi-
cation of Fig. 1, in which the detuned cir-

10

b {:]

cuit or path is not in immediate or direct :

energy-transfer relation with the natural or
othér transmitting medium.

Figs. 3, 4, 5 and 6 are diagrammatic views"
of further modificaticns embodying my in-

vention. . o

Figs. 7, 8 and 8* are diagrammatic views
of modifications utilizing couplings in part
magnetic and in part capacitative.

- Kig. 9 is a diagrammatic view of a modi-

fication in which the bslancing and neutral-

‘izing couplings are all capacitative.

- In the drawings, A represents generically
any absorption structure of & radio receiv-
ing system, either an open antenna path, or,
if desired, a closed circuit or loop, and

broadly, any circuit or path receiving energy,

trom the natursl media or more or less re-

motely coupled to such a circuit or path, and

representing also a conductor system ex-
tending between trapsmitting and receiving

ing systems utilized for any purpose, as fcir
8k~
ing, including telegraphic and telephonic

36
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stations as utilized, for example, in high fre-
guency or carrier wave conductor systems. ¥
For brevity, however, my invention will bhe-
_described 1n conmection with radio receiv-

Pt
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signaling, it being understood that the trans-

lating instrument T, hereinafter referred to,

represents generically any. translating in-

-strument, as a telephone, loud speaker or

a control instrument of -any character.
Referring to Fig. 1, in the path between
the antenna A and earth or counter-capac-
ity E are included the variable tuning con-
denser 'C, which may be ‘omitted, if suitable

.or desirable, and the primary P. Coupled to

the primary P, preferably closely, are the
secondaries S* and S?, whose circuits may be
regarded as in parallel with each other or

having in common the tuning condenser C*

and the. variable inductance or variometer
v, which may or may not be used, as cir-
cumstances may  require. Serially in the
circuit of the secondary S* are included the
inductance L and condenser C? in parallel
with each other and either or both variable
for tuning the circuit L, C? to resonance

. with the frequency of the desired or signal

23
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. telephone or the like, or the primary of a -

oscillations. In circuit with the secondary
$2:is a variable inductance L. '
In shunt to the, condenser C! may be con-

_nected ‘any signal-translating circuit or a

detector, as a crystal detector or equivalent.
In the example illustrated, however, there

is connected across the condenser C* the grid .
~or input circuit of a thermionic vacuum tube
V, which represents generically either a.

detector tube or the first of one or more
stages of radio frequenc
In the anode or plate- circuit of the tube

'V is a winding T, which represents generi--

cally a signal-translating instrument, as a

* transformer whose secondary is connected

49

- quency amplifier.

45

.65

© 80

-either to the grid: circuit- of a succeeding
-vacuum tube operating either as a radio.

frequency amplifier, detector, or audio fre-

The antenna gath A—E is detuned with
respect to the frequency of the high fre-
quency energy representing the desired sig-
nal or -control, and this may be accom-
plished, if suitable or desirable, by suitably
adjusting the condenser C, which, however,
may be omitted, or cut out as by closing the
switch s, in which case the inductance of the
primary P may be of such magnitude as to
effect with the other constants of the an-
tenna path the aforesaid detuning. The

"natural period of the antenna path may

be either longer or shorter than the period
of the energy it is desired to receive, and in

either case static or the like excites the an- -

tenna system or path by supplying energy
thereto, which then takes the form of oscil-

~lations whose predominant frequency is de-

~ termined by the capacity and inductance

of the antenna path or other circuit or path

. which absorbs the static energy. In the

. eb.

- example illustrated by Fig. 1, however, the
"natural period of the antenna path is longer

"couplings of S* and ‘S? to the

amplifier tubes.-

. 1,590,685

than the period of the signal oscillations to
be received. - ' c o

With the switch s* open and the switch
8* closed, thereby short circuiting the induc-

_tance L, the circuit 8% v, C! is tuned to
resonance with the desired oscillations,

L0

which are present in the antenna path as

~forced. oscillations, by varying the induc-
‘tance of » or the capacity of the condenser

C% or both.. Under these circumstances,

-both desired and undesired oscillations will

affect the grid circuit of the tube V, and
currents representing both the desired and
undesired effects will be present in' the in-
strument or winding T. . S
Switches s* and s* may now be closed,
which in effect places the secondary S$* in
parallel with the secondary S2, both coils
being now related in common to the induc-
tance v and condenser C?, and setting up

equal and - opposite electromotive-forces

across v, C', thereby in effect causing zero

difference of

and y, by. virtue of the equal and opposite
rimary P,

with no effect by either desireg or unde-

sired oscillations upon the input circuit of

the tube V. h :

8° is opened, whereupon there is introduced

Switch & is now left closed and switch -

15
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potential between the points @ = -

90

into the circuit of the secondary S* high or -

substantially infinite impedance, with respect

to oscillations of the desired or signal fre- -

quency, because the parallel resonant circuit
L, C? is tuned to the frequency of the signal
oscillations. o _

Whereas the parallel resonant circuit L,

C? offers high or infinite impedance to the

desired frequency, it offers far lower im-
pedance to the oscillations caused by or
representing static or other disturbances,

-and as to them: the reactance of the combina-

tion of L and C* is inductive, and because of
this fact there is introduced into the circuit

-of the secondary S?, for balancing purposes,

a small inductance 1., this being eflected

by opening the switch s% - 'With the switch

s* open, the inductance L' may be adjusted
to effect or restore the neutralizing balance
as regards oscillations of a frequency of
undesired oscillations, to wit, those of .all
frequencies lower than the -frequency of
the desired signal oscillations. .

100

10s

110

115

en the

inductance L! is brought into circuit, there

may be necessitated small readjustment of
the inductance » and/or condenser Ct, for
it is essential with the switch s* open that

120

the circuit S% LY, C', » bé in resonance with =~

“the desired oscillations, and simultaneously

the parallel resonance path L, C? is in reso-
nance with the desired oscillations. . -
With the switches in the position last
described, the circuit is in its operative con-
dition, with the result that all undesirel
oscillations, namely, those of a frequency

125

130
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lower than the frequency of the desired os- -

cillations, are neutralized and balanced out
and have no effect upon-the input circuit of
the tube V, while on the contrary, the sys-
tem is unbalanced as regards oscillations
of the desired frequency only, due to the

‘high impedance in one of the circuits as

caused by the inductance L and its capacity

C?, and there are accordingly impressed .

upon the input circuit of the tube V oscil-
lations of the desired frequency, with the

- result that in the ultimate signal-translating

20

_ justable condenser

30
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instrument T the desired signals are mani-
fested or heard, to the substantial or entire
exclusion of effects due to undersired oscil-
lations. . '

While the circuit L, ‘C? introduces high or
infinite impedance to oscillations of the de-
sired frequency, oscillations of frequency
higher than that of the desired oscillations
may also be present, but these are effectu-
ally suppressed by the usual tuning opera-
tion as effected by the inductance » and/or
condenser C*. B o

Referring to Fig. 1%, there is utilized in
lieu of the inductance L of Fig. 1 an ad-

{3 This is to provide
for the case where the antenna path is de-
tuned to a natural frequercy higher than
the frequency -of the desired signal oscilla-
tions. In such case, the parallel resonant
circuit L, C? is in effect a capacitative reac-
tance for all frequencies higher than the
frequency of the desired. oscillations, and in
consequence, there is required to effect a
balance a capacitative reactance in the cir-
cuit of the secondary S?, and such is pro-
vided by the adjustable condenser C®.

Referring to Fig. 2, the primary P is no-
longer ‘in the antenna or other absorption-

path, but is in a circuit coupled thereto
through the transformer P, S3, the circuit
P, 8% being detuned with respect to the
frequency of the desired or signal oscilla-
tions, and this may be effected by the vari-
able condenser C*. The circuits coupled to
the primary P are similar to those described
in connection with Fig. 1, and their opera-
tion 1s that above described, for in this case

‘again there is-detuning with respect to the

signal oscillations, not directly in the sab-
sorbing circuit or path, but in a circuit
more or less remote therefrom. ‘

In the example of Fig. 2, the antenna
path may be tuned to the frequency of the
desired signal oscillations by adjusting the
condenser C or the primary P* or either of
them, though it will be understood also that
the antenna path may be detuned to the
same frequency to which the circuit P, S3%,

- C* is detuned. Preferably, however, the

65

antenna ‘path is tuned to the signal fre-
quency, while the intervening circuit or path
is- detuned, for under these circumstances

static or disturbing effects small or moder-

ate in magnitude will effect oscillations in
the antenna path of the same frequency
as the desired oscillations, but will have
small effect upon the detuned circuit P, S?,
C¢, whereas static or disturbing effects of
great magnitude will, notwithstanding the
tuning of the antenna to.the signal fre-
%uency, shock-excite the detuned circuit P

s, C* setting up therein oscillations of
frequency different from that of the desired
oscillations. BT -

It will be understood, of course, that in
case the detuning is to a frequency higher
than the frequency of the desired oscilla-
tions, the inductance L* will again be sup-
planfed by a capacity such as C?, as and for

‘the reasons indicated in conmection with

Fig. 1=, Lo : ,

~ Referring to Fig. 3, the arrangement is

fundamentaily that described in connection
with Figs. 1’et seq. in that the circuit of
the secondary S? is, with the switch s* open
and the switch s* closed toward the right,
tuned to the desired oscillations by the vari-

able condenser €' with or without the as-

sistance of the variable inductance ». By
throwing the switch s* toward the left and
maintaining switch ¢* open, the secondary
St is brought into series with the secondary-

S2, thereby detuning the circuit S%, », C
and the secondaries are coupled in such sense

“to the primary P that their electro-motive-

forces as applied to the terminals of the con-
denser C* are in opposition te each other.
Under these circumstances, s balance is ef-

fected, and neither desired nor undesired

oscillations have any effect upon the input
circuit of the tube V. However, leaving the
switch st in its left hand position and clos- .
ing the switch ¢, and by adjusting the 105
variable condenser C? or the variable induc- - -

.tance L, or both of them, to resonance for

the frequency of the desired oscillations,
there is effected a substantial short circuit
of the secondary S* as regards-oscillations
of desired or signal frequency, thereby up-
setting the previoucly obtained balance and.
causing oscillations of desired or signal fre-
quency to reach and influence the input cir-

cuit of the tube V, with resultant manifes- 115

tation of the desired signal in or by the
instrument T. Bringing the inductance L.
and condenser C? into shunt with the secon-
dary St, and thereby effecting a path of zero .

reactance for the frequency of the desired 120

oscillations, -has the further effect of re-
tuning the circuit of the secondary $° to
the desired frequency. .The branch L, C*
when so adjusted to resonance for the sig-

nal frequency, offers capacitative reactance 125 -

to all longer waves, including those of static
due to detuning of the antenna path to .a
longer period. To compensate for this ca-
pacitative reaciance, there is utilized in the -
circuit of the secondary S?, for the same rea- 130

70.

80 .

85 .

80

06

160

110



son that. the capacity C* is utilized in Fig.
1%, a variable condenser C? brought into

_ circuit by closure of the switch 2,

- that of the desired oscillations, two -

Referring to Fig, 4, there are in the an-
tenna or absorption: path, detuned, with the
switch s* open, to a wave length longer than
: S, pri-
maries P2, P2, equally and oppositély closely

~coupled to the secondary S whose circuit,

10

15
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- fluenced by oscillations of signal frequency

30

35

tuned by the condenser  C*' to the desired
si%nal frequency, is the input civeuit-of the
tube V. In shunt to either of the primaries
P2 or P® are connected the variable con-
denser C? and variable inductance L, in
series with each other, brought into circuit

by opening the switch §*, in which case the

antenna path is still detuned with respect

‘to the signal oscillations. The inductance L

and capacity C? effect across the terminals
of the primary P* a branch tuned to. the
frequency of the desired oscillations. .

Here again the branch L, C,, when
brought into circuit, upsets the previous bal-
ance, during which neither signal nor static
oscillations affected tube V, and osciilations
of signal frequency are now withheld from
the primary P, and the secondary S is in-
in the primary P2,

In Fig. 5 the primaries P? and P® are
again equally and oppositely closely coupled

- to the secondary S, but they are disposed in

paralle! branches in the antenna path, which
as before is detuned to longer wave length
than that of the desired oscillations. In
series with one of the primaries, as P2, is the-

" parallel resonance circuit L, C%, and in the

40

50
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branch containing the primary P is intro-
duced the compensating inductance L!, as
described in connection with Fig. 1.
Referring to Fig. 6, there is shown an ar-
rangement in general similar to that of my.
prior application Serial No. 722,246, filed-
June 25, 1924, modified by application there-
to of the principles of my present invention,

-and particularly an arrangement of the
.character of Fig.-1 hereof.

As in my aforesaid prior applic#tibn, the

_signal-translating circuit is coupled through.
. the secondary S equally and oppositely with

the primaries P? and P® in the antenna path,
which in this case is again detuned with re-
spect to the signal frequency, and particular-
ly to a frequency lower than the. frequency

.of the signal oscillations. Brought into par-

allel with the primary P2, as upon opening
the switch s*, is an inductance L2, which,
with switch s* open, still leaves the antenna
path -detuned to the desired frequency.
Coupled to the inductance 12 is the induc-

" tance or coil 1.8, in the anode circuit of a ra-

85

dio frequency amplifier tube V?*, whose in-
put circuit is related to the antenna path
substantially in the same manner as the in-
put circuit of the-tube V in Fig. 1,. For this
. L

~ '1,690,685 °

purpose, the primary P, in the antenna path,
Is again associated with the secondaries St
and S?, with which are associated the tuning
inductance », and tuning capacity C!, with
the parallel resonance path L, C? in circuit
with S*'and a compensating inductance L* in

-circuit with the secondary S2. By this sys-

tem, comparable to that of Fig. 1, only os-
cillations of desired frequency can influence
the input circuit of the amplifier tube V2,
and in consequence, the amplified oscillations
of desired frequency in the coil L® in-the
anode circuit reduces the inductive reactance

of the coil 1.2, whereby the primary P® is-

robbed of oscillations of signal frequency,
permitting the primary P? at signal fre-

10

w o

80.

quency to influence the input circuit.of the

tube V. Any oscillations of undesired. fre-
quency, such as those due to static, in the
coil L? may reach the grid or control elec-
trode of the amplifier tube V? through its
anode circuit, and thence through the grid-
plate capacity of the tube, the latter indi-
cated in dotted lings at K% To annul such
coupling to the grid of the tube V?, as re-
gards undesired frequencies, there is utilized
the coil or inductance L#, coupled to the coil

L2 and therefore influenced by static or

other undesired oscillations, together with

‘the condenser K, thereby impressing upon the

grid of the tube V?, as regards undesired or
static frequencies, elettro-motive-forces equal

and opposite to those impressed thereon

through the intra-tube capacity K. ,
Referring to Fig.!7, there is an embodi-
ment of my invention in which the couplings

85

90

']

00

are in part magnetic and in part capacita- -

tive. The magnetic coupling between the
detuned antenna and the signal-translating
instrument is provided by the primary P and

-secondary S, the condenser C? as before tun-

ing the secondary circuit to the frequency of

105

the desired oscillations. " From a point w of .

-elevated or suitable potential in the antenna,

absorption or other detuned path, there is

110

effected a capacitative coupling to the point -

z by and through the coupling capacities C®
and C¢ or either of them alone, whereby,
with the switch s closed, the magnetic coup-
ling P, S, if in proper sense, which may be
determined by the direction of winding or
sense of connection of either P or S, is op-
posed and neutralized by the capacitative

115

coupling as regards-oscillations of both de- . -

sired ' and undesired frequencies, whereby
the input circuit of the tube V is not affected
by either the desired signal or the disturb-
ances, By opening the switch  s®, however,
there is brought into series in the capacita-
tive coupling path a high or substantially

infinite impedance when the parallel reso-.

nance path L, C? is tuned to the frequency of
the desired oscillations, with the result that
the balance upon the input circuit of the
tube V as regards oscillations of desired fre-

120

130



10

15

1,500,635

quency is upset, and the desired signal or
control energy influences the tube V through
the magnetic coupling P, S. Simultaneous-
ly, however, the balance still is maintained
as regards the static or undesired oscillations
and all other oscillations of a frequency
lower than the desired frequency, and' for
siich other oscillations of lower frequency
the path L, C? is not opaque, and the capaci-
tative coupling continues to function and ef-
fect a balance in co-operation with the mag-
netic coupling P, S.

Referring to Fig. 8, there is shown a

generally similar system in that there are.

involved both magnetic- and capacitative

’ 'couplin(%rs for balancing out both desired

20

25

30

38

and undesired oscillations as regards the in-
put circuit of the tube V. ‘In this case,
however, the parallel resonance circuit L, C?
is applied to the magnetic coupling, and, as
shown, in & path or branch in parallel to the
secondary SI,)

In this case, when the switch 8° is closed and
the closed circuit L, C? attuned to the
desired frequency, there is infinite imped-
ance across the terminals of the secondary
S, permitting the transfer of energy of de-
sired frequency from the antenna path into
theinput circuit of the tube V at substantial-
ly its full or normal value through the coup-

‘hng P, S. The oscillations of undesired
frequency, transferred through the mag-

netic cou%ling P, S, find a path of low re-
actance through the switch s* and L, C?
which is not opaque to them, and in conse-
quence the oscillations of undesired fre-

. - quency effect only reduced electro-motive-

40

45

80

forces as impressed upon the terminals of
the condenser C*. Such electro-motive-force
as is impressed by the undesired oscilla-

tions upon the terminals of the condenser -

C* is neutralized by suitable adjustment of
the capacitative coupling condenser C°. In
consequence, with the switch ¢® closed, the
undesired oscillations have mo effect upon
the input circuit of the tube V, while the os-
cillations of desired frequency are impressed
upon that input circuit substantially at their
full magnitude through the magnetic coup-
ing. . o ,

When capacitative couplings of the char-

" acter indicated in Figs. 7 and 8 are utilized,

55

8%

it is of some benefit to connect the secondary

_circuits to earth or counter-capacity E, as

indicated. 4

In Fig. 8 there is shown an arrangement
in general similar to that of Fig. 8, except
that the inductance L. and C% in series with
each. other, and attuned to. the undesired
frequency or to the same natural period. as
that of the antenna path, forms, as regards
the undesired oscillations, a short circuit of
the secondary S. Here again the antenna

" is detuned as sbove described, and the sec-
" ondary circuit S, C* is attuned to the de- .

upon closure of the switch g8

'dpon dlosure of the

siréd frequen .
ch C* being attuned to the -

switch 8, an

-aforesaid natural period of the antenna, sub-

stantially only oscillations of desired fre-
quency transferred by the magnetic coup-
ling P, S are impressed upon the input cir-
cuit of the tube V, since while the path L, C?-
is of zero reactance for the undesired fre-
uency, it is of high impedance or reactance
or the desired frequency. With the switch &
s closed, such electro-motive-forces as may
be impressed upon the terminals of the con--
denser C* through the magnetic coupling by
the undesired frequency is or may be neu-
tralized by adjustment of the capacitative 80
coupling condenser. C°. In this instance
again, therefore, the undesired oscillations
have little or no effect upon the input cir-
cuit of the tube V, while oscillations of de-
zi_red frequency have substantially full ef- s
ect. : o
In Fig. 9 is shown an arrangement in =
which the effective -couplings are both ca-
pacitative. In this case, the antenna or ab-
sorption path is preferably tuned to the de- 00
sired frequency, though it may be detuned
therefrom. Through the coupling P, 8%
corresponding in a general way with the ar-
rangement of Fig. 2, there is influenced a :
secondary circuit S8, C*, detuned with re- 98
spect to the desired frequency, in this in-
stance to a wave length longer than that
of the desired oscillations. The input cir-
cuit of the tube V includes again the tuning -
condenser C* and the inductance L° En- 108
ergy of both desired and undesired frequen--
cies is transferred from the circuit 82, C*
to the input circuit of the tube V through
the oppositely disposed capacitative coup-
ling condensers C* and C?, the halves of the 108
secondary S° and the conductor ¢. In the
capacitative coupling -branch including ei-
ther of the condensers C° or (7, but, as indi-
cated, in the branch with C°, is the parallel
resonance path comprising the inductance L 116
and condenser C? to be attuned to the ire-
uency of the desired oscillations. o
OWith the switch &® closed, rendering L, C°
ineffective, and with the circuit S¢, C* de-
tuned with respect to the desired frequency, 118
and the capacitative couplings C°, C° un-
balanced, ell)ectro-motive- orces correspond-
ing with both the desired and undesired fre-
quencies are impressed across the terminals
@, y, that is, upon the ingut circuit of the 126
tube V.. By adjustment of either or both of
the couplers C?, C7, a balance is effected, -
whereby no electro-motive-force of either
the desired or undesired frequency is im- - .
pressed ‘across the points @ and y. Upon 128
opening the switch &%, there ig then brought-
into the capacitative cou'plin%) branch with
tha condenser C® a high or substantially in- -

70

_ finite impedance as regards oscillations "of

desired frequency, with the result that the 1%0
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- former balance of the capacitat.iveycouplings

is upset, and oscillations of desired_frequency
are transferred through the -capacitative
coupling including the condenser C* to the

/input circuit of the tube V. Simultaneous-

ly, however, the branch C?, L offers low im-
pedance to the undesired oscillations; which

‘permits the condenser C* to continue to effect

- with the condenser C a balance as regards

10
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the undesired oscillations, which are accord-
ingly withheld from the tube V. -

From the foregoing description of sev-
eral examples of embodiments of my inven-
tion, it is apparent that the circuit for
translating the oscillations of desired fre-
quency into signals or controls is in effect,

by suitably related couplings, out of energy-

absorbing “relation  with respect to the
antenna or other absorption path or conduc-
tor for all frequencies other than the de-
sired frequency. The width of the band or
range of desired frequencies which will

the translating circuit becomes nar-
rower or smaller as 516 capacity of the con-
denser C* is made great as compared with
the inductance of L: in the parallel reso-
nance paths of the character utilized in Figs.
1, 1% 2,5,6,7, 8 and 9; and such band or
range of desired frequencies reaching the

translating circuit will become narrower or-

smaller as the inductance L is great as com-
pared with. the condenser C? in the series
arrangements such as utilized in Figs. 3 and
4. And in an arrangement of the character
indicated in Fig. 82 where L and C? are in
series with each other but tuned to the static
frequency, it is preferable that the band or
range of static frequencies withheld from

- the signal-translating circuit shall be rela-

40

tively broad, ,and for this purpose the ca-
pacity of condenser C should be relatively

- greater and the inductance L relatively
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smaller than in the cases of Figs. 8 and 4.
It is further preferable that the circuit or
path which is detuned with respect to the
aesired frequency should have a natural
period differing widely from the period of

the desired oscillations and the couplings, .

whether magnetic or capacitatite, or both,
are of such degrees of closeness or tightness
that nevertheless & signal or response in the
translating circuit of practically the usual
or normal magnitude may be obtained.

In the case of absorption by the antenna
or equivalent of energy of frequency higher

than the desired frequency, and especially

when, as aforesaid, the condenser C? . has
large capacity while the inductance L is
small, in those arrangements in which they
form a parallel resonance path, as in Figs.
1 ete., the parallel resonance path offers low
impedance and the characteristic balance
described still obtains as to such higher fre-
quencies. , : i

For the sake of brevity in the appended

1,500,885

claims, the term “signal” is employed gener-
ically to include signals of any character,
including telegraphic and telephonic sig-
nals, and any other analogous eé)ect, includ-
ing controls; and the term “static” is ge-

-nerically employed to include static and

other natural electrical effects and other ef-
fects having artificial origin and such as
cause or are represented by waves or oscilla-
tions other than those representing the de-
sired signal or control. = - '
What I claim is: ' .
1. In the reception of signals represented

70
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by high frequency energy, the method -

which comprises receiving the signal energ

in a path having a natural frequency dif-

fering from the frequency of the received
signal-.

oscillations, effecting between a
translating circuit and said path-opposing
couplings preventing impression of signal
oscillations and oscillations of different fre-
guency upon said translating circuit, and
changing one of said couplings as regards
its balancing effect for signal oscillations to
effect their 1mpression upon said translat-

ing circuit to the substantial exclusion of

the oscillations of different frequency.

‘60
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2.. The method of reducing the effect of -

static in thereception of signals, which com-
prises receiving the signal -oscillations in a
path detuned to the signal frequency and in
which occur static oscillations of frequency
different from the frequency of the signal
oscillations, effecting. between a signal-
translating circuit and said path opposing
couplings preventing impression of signal
and static oscillations upon said translating

05

100

circuit, and changing one of said .couplings.

as regards its balancing effect for signal
oscillations to effect their impression. upon
said translating circuit to the substantial ex-
clusion of static oscillations.

3. In the reception of signals represented
by high frequency energy, the method
which comprises receiving the signal energy
in a path having a natural frequency dif-
fering from the frequency of the received
oscillations, effecting between a signal-trans-
lating circuit-and said path- opposing coup-
lings preventing impression of signal oscil-
lations and oscillations of different fre-
quency upon said translating circuit, and
changing one of said couplings as regards

its balancing effect for signal oscillations

without affecting the natural period of said
path to effect their impression upon said
translating circuit to the substantial exclu-
sion. of the oscillations of different fre-
quency. ‘ -

. 4. The method of reducing the effect of
static in the reception of signals, which com-
prises receiving the signal oscillations in'a
path detuned to the signal frequency and in

which occur static oscillations of frequency

different from the frequency of the signal

110
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'oécillations,’ 'e'ﬁecting. between a signal-

- oscillations without affecting the, natural

. 10

1B

translating circuit and said path opposing
couplings preventing impression of signal
and static oscillations upon said translating
circuit, and changing one of said couplings
as regards its balancing effect for signal

period of said path to effect their impres-
sion upon said translating circuit to. the
substantial exclusion of static oscillations.

5. In the reception of signals represented
by high frequency energy, the method which

comprises receiving the signal energy in a

path having a natural frequency differing
irom the frequency of the received oscilla-
tions, effecting between a signal-translating
circuit and said path opposing couplings
preventing impression of signal oscillations
and oscillations of different frequency upon
said translating circuit, and changing one of

_ sdid couplings by a path comprising induc-

tance and capacity tuned substantially to one
of said irequencies to effect impression of
the signal oscillations upon said translating
civeuit substantially to the exclusion of os-

cillations of different frequency.
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6. In the reception of signals represented

by high frequency energy, the method which
- comprises receiving the signal energy in a
0 path having a natural’ frequency differing

from the frequency of the received oscilla-
tions, effecting between a signal-translating
circuit and said path opposing couplings

preventing impression of signal oscillations |
5 and oscillations of different frequency upon

said translating circuit, and changing one
of said couplings by a path comprising in-
ductance and capacity tuned substantially
to the frequency of the signal oscillations to

~effect impression of the signal oscillations
upon said translating circuit substantially

to the exclusion of oscillations of different
frequency. : S

7. In the reception of signals represented
by high frequency energy, the method which

comprises receiving the signal energy in a

+ - path having a natural frequency lower than

50
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" path having a natural frequency lower than

88

-cuit an

the frequency.of the received oscillations, -

effecting between a signal-translating cir-
said path oppbsin% couplings pre-

venting impression of signal oscillations and

- the oscillations of lower frequency upon said

translating cireuit, and changing one of said

“couplings by a path comprising inductance

-and capacity tuned substantially to one of
said frequencies to effect impression of the
signal oscillations upon said translating cir-
cuit substantially to the exclusion of oscilla-

. tions of lower frequency. . - '

8. In the reception of signals i'epfésénted

‘by high frequency energy, the methed which

comprises receiving the signal energy in a

the frequency of the received -oscillations,

-effecting between™a signal-translating | cir--

-

‘destroyin

_actin%

the oscillations of lower frequency upon said
translating cirenit, and changing one of said
couplings by a path comprising inductance
and capacity tuned substantially to the fre-
quency of the signal oscillations to effect im-
pression of signal oscillations upon- said
translating circuit substantially to the exclu-
sion of oscillations of lower frequency,

9. The method of reducing the effect of
static in the reception of signals, which com-
prises receiving the signal oscillations in a

ath having a natural frequency differing

rom the frequency of the received oscilla-
tions, effecting Letween a signal-translating
circuit and said path a balance preventing
impression of signal oscillations and static
oscillations upon said translating circuit,
and destroying balance by a parallel reso-
nance path comprising inductance and capac-
ity tuned substantially to one of the fre-
quencies to effect impression of the signal
oscillations upon said translating circuit
substantiglly to the exclusion of static oscil-
lations. ' : L "

10. The method of reducing the effect of
static in the reception of signals, which com-
prises. receiving the signal oscillations in &
path having a natural frequency lower than
the frequency of the received oscillations,
effecting between a signal-translating cir-

. 7 )
_cuit and said path opposing couplings vpre- ‘

- venting impression of signal oscillations and.
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cuit and said path a balance preventing im-

pression of signal'osoillations and static os-
cillations upon said translating circuit, and
the balance by a parallel reso-
nance path comprising inductance and capac-

100

ity tuned substantially to the signal oscilla-

tions to effect impression of the signal os-
cilations upon said translating circuit sub-
stantially to the exclusion of static oscilla-
tions. : o

11. A receiving system comprising a path
traversed by signal oscillations and detuned

‘with respect thereto, a signal-translating cir-

cuit, a system balanced as to signal and
static oscillations to prevent their impres-
sion upon said translating circuit, and means
for upsetting the balance of said system with
respect to signal oscillations to effect their
impression upon said translating circuit sub-
stantially to the exclusion of static oscilla-
tioms. o ~ .

192. A receiving system comprising a path

traversed by signal oscillations and detuned
-with respect thereto, a signal-translating cir”

cuit, & plurality of couplings bitween said
translating circuit and saiﬁ path and co-

signal and static oscillations to prevent their
§mpression upon said translating circuit, and
means - for u?setti said balance to effect
impression of sig

translating circuit substantially to the ex-
clusion of static oscillations. :

105 -
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to effect a ‘balance with respect to -

al oscillations upon said .
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13. A receiving system comprising a path
traversed by signal oscillations and detuned
with respect thereto, a’ signal-translating
circuit, a plurality of couplings between
said translating circuit and said path and
co-acting to effect a balance with respect
to signal and stati¢c oscillations- to prevent
their impression upon said translating cir-
cuit, and means coraprising inductance and
capacity tuned substantially to one of said
frequencies to upset said balance and effect
impression of signal oscillations upon said
translating circuit substantially to the ex-
clusion -of static oscillations. :

14. A receiving system comprising a path
traversed by signal oscillations and detuned

with respect thereto, a signal-translating.

circuit, a’ plurality of couplings between
said translating circuit and said path and
co-acting to effect a balance with respect
to signal and static oscillations to prevent

their impression upon said translating cir-

cuit, and means comprising inductance and
capacity tuned substantially to the fre-
quency of the signal oscillations to upset
said balance and effect impression of signal

oscillations upon said translating circuit
substantially to the exclusion of static oscil- -

lations.. =~
15. A receiving system comprising a path

_traversed by signal oscillations and detuned

o
=1

with respect thereto, a signal-translating
circuit, a plurality of couplings between
said -translating circuit and said path and

.co-acting to effect a balance with respect
to signal and static oscillations to prevent -

their impression upon said translating cir-
cuit, and means comprising a parallel res-

~onance path attuned to the signal oscilla-

40)
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tions to upset said balance and effect im-
pression ~of signal oscillations upon said
translating - circuit' substantially to the ex-
clusion of static oscillations. =

16. A receiving system comprising a path
traversed by-signal oscillations and tuned
to a frequency lower than the frequency
of the signal oscillations, a signal-translat-

ing circuit, a plurality of couplings between .

sald translating circuit and said path and

co-acting to effect a balance with respect

to said signal and static oscillations to pre-
vent their impression upon said translating
circuit, and means comprising inductance
and capacity tuned substantially to the fre-
quency of the signal oscillations to upset
said balance and effect impression of signal
oscillations upon said translating circuit
substantially to the exclusion of static oscil-
lations. : ,
17. A receiving system comprising a path
traversed by signal oscillations and tuned
to a frequency lower than the frequency of

the signal oscillations, a signal-translating .

circuit, a plurality of couplings between
said translating circuit and said path and

1,600,688

co-acting to effect . balance with respect

to said signal and static oscillations to pre-.

vent their impression upon said translating
circuit, and means comprisin
resonance path tuned to the signal oscilla-
tions to upset said balance and effect im-
pression of signal oscillations upon said
translating circuit substantially to the ex-
clusion of static oscillations.

18. A receiving system comprising a path
traversed by signal oscillations and detunéd
with respect thereto, a signal-translating
circuit, a magnetic- coupling and another
coupling Dbetween said translating circuit
and said path and co-acting to effect a bal-
ance with respect to signal and static oscil-
lations to prevent their . impression upon
said translating circuit, and means for up-
setting said balance to effect impression of
signal oscillations upon said translating cir-
cuit substantially to the exclusion of static
oscillations, '

19. A receiving system comprising a path
traversed by signal oscillations and detuned
with respect thereto, & signal-translating
circuit, a plurality of magnetic couplings
between said translating circuit and said

a parallel -
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path and co-acting to effect a balance with -

respect to signal and static .oscillations to
prevent their impression upon said trans-
lating circuit, and means for upsetting said

balance to effect impression of signal oscil- .

lations upon said translating circuit sub-

stantially to the exclusion of static ‘oscilla-

tions. : !
20. A receiving system comprising a path

traversed by signal oscillations and detuned

with respect thereto, a signal-translating
circuit, a magnetic coupling and another
coupling between said translating circuit

100

and said path and co-acting to effect a bal- -

ance-with respect to signal and static oscil-
lations to prevent ‘their impression upon
said translating circuit, and means compris-

ing inductance and capacity tuned substan-

tially to one of said frequencies to upset
said balance and effect impression of signal
oscillations upon said translating -circuit
substantially to the exclusion of static osecil-
lations. S
21. A receiving system comprising a path
traversed by signal oscillations and detuned
with respect thereto, a signal-translating

circuit, a plurality of magnetic couplings

between said translating circuit and said

110
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path and co-acting to eifect a balance with .

respect to signal and static oscillations to
prevent thelr impression upon said trans-
lating circuit, and means comprising in-
ductance and capacity tuned substantially

to one of said frequencies to upset said-

125

balance and effect impression of signal os-

cillations upon said translating circuit sub-

-stantially to the exclusion of static oscil-

lations.
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“or 98, A receivin &ystem comprising \s:ﬁath
traversed by siggal oscillations and detuned

* -gircuit, - -plurality of .magnetic .couplin
.8 between ‘said translating circuit. and -said
path.and co-acting to effect:a balance with

* - respect to.signal.and. static oscillations to
. -prevent;their impression upon said translat- -

.ng circuit, and means comprising a parallel
10 .rosonance ‘path: attuned to the signal oseil-
-lations to upset their balance and effect im-
.pression: of -signal -oscillations upon .said
-translating circuit substantially to -the ex-
;clusion of static oscillations, =
18 .- 93. A receiving.system.comprising a:path

_.traversed by -signal oscillations and.tuned.

to a frequency lower than the frequency of

~the signal-oscillations, o -signal-translating .

-circuit, -a;plurality of magnetic -couplings
20. between .said: translating circuit. and said
tpath-and co-acting to effect a balance: with

_ :respect to said signal-and static oscillations

* to-pravent-their impression upon said trans-

. -lating cirenit, and means comprising .a. par-
25 allel resonance: path tuned to-the signal os-

reillations to -upset .said.balance and: effect.
al oscillations.upon:.said -

impression ofsi
_translating circuit: substantially te the ex-
so.mlléiioiofrstgti.c «oscillg;ions.h P ‘th
30, .24, A receiving system comprising.a. pa
__traversed by signal oscillations and detuned
-with-: .respect . thereto, :a ;signalatmnslatin%
--circmt,.a.-.?atem .comprising -a plurality o
- couplings balanced as to.signal :and static
88 ogcillations to: prevent effect thereby. upon
said itranslating . circuit,: and. means in cir-
cuib with.one:of said coyplings.tuned ta one

" iof the.frequencies for-upsetting the balance-

" ;and to.effeot impression on said translating

40 ceircuit of-signal oscillations. substantially -

. -tq;gmzxclus.iop:oiistatic.oscilhﬁpns.z |
... 25.:Areceiving: system comprising s pat!

traversed by signal oscillations.and detuned

. with respect. thereto, -a. signal-translsting

- 48 -gircuit,a coupling between ssid translating
- circuit and. said path, an-opposing couplin

- -between:csaid translating. eircuit..and .said ..
- -path: for effacting- balance. with. respect to

signal andstatic -oscillations to.prevent ef-

50 ;fect- thereby upon said tranelating. circuit,

iand. means in: circuit with one of, said. cou-
plings; tuned o one of. the frﬁnenc_ie& for
mpsetting the balance and -to-effect. impres-
sion_on;. said..translating circuit of gignal
85 oscillations substantjally to the-exclusion of
~_static ogcillations. SR
5. 28. A« receiving system comprising s path
traversed by 8_1%:1&1 oscillations and detuned
with respect thereto, a signal-translatin
- cireuit, 8:gystem cpmprising a Flurality 0
_couplings balanced as to signal and static
oscillations to prevent effect thereby upon
gaid -translating circuit, and means in cir-
-~ cuit- with one of said couplinfs tuned to the
& frequency of the signal oscillations for

-couplings balanced as to signa

..and attuned to one of. .the ;freguenciesi for
. upsetting the-balance and to e

_traversed by signal oscillations and detuned
-with respect theroto, a.signal-translating
.circuit, a system comprising a plurality of

.and attuned to the. frequency of the si%n
_oscillations for upS'ettinﬁ

.effect impression on.3ai nsla
‘of signal oscillations: substantially to the

‘traversed by si
.eircuit, a system comprising &
couplings -balanced as to_signa

-.Osci N 3 - . .
‘said. translating. circuit, .means in circuit

;with: ,respect. ¢ : i
‘circuit, 8. coupling between said translating

up-

-setting ..the'bélaﬁce' and to effect impression
; d on said. translating circuit of signal oscil-
with ' respeot . thereto, & signal-translating

lations -substantially to the exclusion of

_ static oscillations. . - .

.. 91, A receiving system comprising a path
traversed by signal oscillations and detuned
with respect thereto, a .signal-translatin
circuit, a system comprising a 1plurality"o
and static
oscillations.to prevent effect thereby upon

70
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.said. translating circuit, and inductance and -
.capacity in.parallel with each other and in

series in the circuit of one of said couplings
ect impres- 80
gion on said translating circuit of .signal
oscillations substantially to the exclusion of
static oscillations. :

98. A receiving system comprising a.path
85

conplings balanced as to.signal and static

.oscillations to prevent effect. thereby. upon
said translating circuit, and inductance and
capacity in parallel: with each other and in

90
series in the circuit of one of said couplings

al

the balance and to
translating circuit 95
exclusion of static oscillations. .

99.. A receiving system.comprising & path
al oscillations and detuned -
ereto,| & . signal-translating 100
Flurality of

and static
jons to. prevent: effect thereby upon

with respect.

with.one of said.couplings. for attuning to 108

‘the signal oscillations, and means in circuit
.with another of said. couplings tuned to one
.of the frequencies for upsettin,
‘and te effect. impression on, sal

the balance

translating

circuit of signal oscillations substantially to

the exclusion. of static-oscillations.

. 80. A receiving system. comprising & path

traversed by, signal.oscillations:and detuned
ereto, a. signal-translating

110,

118

.circuit ..and:, said ; path, an opposing cou-

~ pling between sai .translating circuit.and
said; path for effecting balance with. respect
to signal :and static. oscillations to. prevent

effect thereby. upon gaid translating circuit, 120
meeans in,.circuit ;with one of said couplings
for tuning to. the .gignal..oscillations, rand
‘means in..circuit with. snother of said cou-
plings tuned to.ane of the, frequencies for
uipsetting the balance ‘and to. effect. impres-
gion on said tranmslating circuit of signal
oscillations substantially to the exclusion of
static osciliations. S

"81. A receiving system comprising a path
traversed by signal oscillations and detuned 130
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. couplings balanced as to signa
oscillations to prevent effect thereby upon’

10

‘with' respect thereto, a signal-trenslatin

circuit, a system comprising a 1plurali_ty 0

-and static

said translating circuit, means in  circuit
with one of said couplings for tuning to the

- signal oscillationsy-and means in circuit with
- another of said couflings tuned to the fre-
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of the signal oscillations for upset-

ting the balance and to effect impression on
said translating circuit of signal oscillations

fubstantially to the exclusion of static oscil-
ations.

© 32 A receiving systém comprising a path

traversed by signal oscillations and detuned

with respect thereto, a signal-translating cir-
. cuit, a.system comprising a

u‘Yllings balanced as to signal and static
illations to prevent effect thereby upon
said translating circuit, means in “circuit
with one of said couplings for tuning to
the signal oscillations, and inductance and
capacity in parallel with each other and in
series in the circuit of another of said coup-
lings and attuned to one of the frequencies
for upsetting the balance and to effect im-

* pression on said translating circuit of signal

30
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‘couplings balanced as to signa

oscillations substantially
static oscillations. » ,
33. A receiving system comprising a path

to the exclusion of

traversed by signal oscillations and tuned to-

a fre(}uenc lower than the frequency of the
signal oscillations, a signal-translating cir-
cult, a system comprising- a plurality of
cou%hn_gs balanced as to signal and static
oscillations to prevent effect thereby upon
said translating

the signal oscillations, and means in circuit
with another of said couplings tuned to the
frequency of the signal oscil
setting the balance and to effect impres-
sion on said translating circuit of signal

~ oscillations substantially to the exclusion of

static oscilldtions,

84, A receiving system comprising a path
traversed by si%ml oscillations and detuned
with respect thereto, a signal-translating
circuif, & system comprising s Flur‘ality of
Iplin, and static
oscillations to prevent effect thereby upon
said translating circuit, means inecircuit

~with one of said couplings for attuning to

the signal oscillations, means in circuit with
another of said couplings tuned to one of the
frequencies for upsetting the balance and to
effect impression on said translating cir-
cuit of signal oscillations substantiafly to
the exclusion of static_oscillations; and s

_reactance in cirenit with said one of said

‘ E)lurality of-
al-

-magnetica. lg

id circuit, means in circuit’
with one of said couplings for attuning to

ations for up- -

of signal oscillations substantially

'1925.

1,500,685

couplings for compensating for said means
in said other of said circuits.
85. A receiving system comprising a path

traversed by siinal oscillations and detuned -
‘65

with respect thereto, a signal-translating
circuit, a plurality of circuits between said
translating circuit and said path, means for
coupling each of said intervening circuits
to said path in senses to effect balance as to
signal and static oscillations to prevent effect.
thereby upon said translating circuit, and

70

means in one of said intervening circuits
tuned to one of the frequencies for upsetting . -

the balance and to effect impression on sai
translating circuit of signal oscillations sub-

- stantially to the exclusion of static oscilla-

tions. .
36. A receiving system comprising a path
traversed by signal oscillations and detuned
with respect t%i:areto, a signal-translatin
circuit, a.circuit intervening between sai
translating circuit and said path, means
coupling said intervening cir-

cuit to said path, means for tuning said

intervening circuit to the frequency of the

signal oscillations, a third circuit: conpled
to said path and co-acting with said inter-

{

80

8

vening circuit to effect balance as to signal -

and static . oscillations to prevent effect
thereby upon said translating circuit, and
means in said third cireuit tuned to the
signal oscillations to upset said balance and
to effect impression on said translating cir-

cuit of signal oscillations substantially to the

exclusion of static oscillations, _
87. A receiving system comprising a path
traversed by signal oscillatiohs and detuned
with respect thereto, a signal-translating
circuit, a circuit intervening between said
translating circuit and said path, means

magnetically coupling said intervening cir--

cuit to said path, means for tuning said in-

-tervening circuit to the frequerncy of the

Sl%ilﬂ ‘oscillations, a third ‘circuit magneti-
cally coupled to said path and co-acting
‘with said.intervening circuit to effect bal-
ance as to signal and static oscillations to
prevent effect thereby upon said translating

circuit, and inductance and capacity in par- -
110

allel with each other in series in said third

circuit tuned to the frequency of the

signal
oscillations to upset said balance and to

00
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effect impression on said translating circuit .

to the ex-
clusionof static oscillations. o

In testimony whereof -I- have hereuilto
affixed

N

~ DAVID G. MoCAA.
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my signature this 24th day of April,



