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The present invention relates to an improved
antenna system for modulated-carrier signal re-
celvers and, particularly, to an antenna system
arranged and adapted to supply signal energy to
a modulated-carrier signal receiver selectively
from a loop antenna or from an antenna-ground
system.

b

1t is frequently desirable to be able to operate

carrier-signal receivers either from & loop an-
tenna or from an antenna-ground system. - If
the loop antenna is furnished as part of the
carrier-signal receiving ‘equipment, it is the
customary practice to use the loop antenna itself
as at least a portion of the tunable input circuit
of the receiver. Where this is done, considera-
tions of cost and design dictate that provisions
. be made for selectively coupling the antenna-
ground system directly to the loop antenna rather
than selectively to substitute for the loop an in-
put. transformer. to which the antenna-ground
system may be connected. .
In accordance with prior art practices, the
- antenna-ground system has been -inductively
coupled to the loop antenna by the provision on
the loop of a primary winding comprising one
or two turns, generally closely coupled to the loop
.winding, or by tapping

the loop winding one turn |
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affected both by connecting or disconnecting the
antenna-ground . system and by variations of
capacitance as between different antennas to
which. the receiver may be connected. More~
over, the necessarily tight coupling between the-
primary winding and the loop winding couples:
into the loop circuit the usually ‘large antenna
resistance with the result that the selectivity of
the tuned loop circuit is greatly broadened and
the already poor image-rejection characteristic.
is even further impaired. ‘ .

The antenna-ground system “has also been
coupled to a loop antenna in accordance with
another prior art arrangement by inserting a
condenser in the low-potential side of the tuned
loop circuit and by connecting the antenna-
ground system across this condenser, either di--
rectly or through a Jow-inductance primary -
winding inductively coupled to the loop. This

20 coupling circuit requires ‘an additional radio-

frequency choke or resistor and an additional
blocking condenser in the antenna circuit when

used with an A. C./D. C. receiver. In addition, . .

the presence of the loop-circuit : coupling con-~

"985 denser restricts the tuning range of the loop cir-’

or so from its low-potential end. This arrange-'

ment has the merit of simplicity and economy,
but has the important disadvantage that the gain
tends to increase rapidly with frequency over the
tuning range of the receiver. Thus, if sufficient

coupling is provided between the primary wind-
ing and the loop winding to provide adequate
-frequency end of -the tuning™3g

gain at the low
band, the gain over the middle and high-fre-
quency portions of

30 fore,

the tuning band is usually so -

excessive that “tweets,” distortion, cross-modula-.

tion, and other over-load effects become readily
apparent on strong signals, A second disad-
vantage of this type of coupling, when applied to
superheterodyne receivers, resides in the fact that
the slope of the gain
in the wrong direction to secure good image re-
- jection, and the image rejection is consequently
very poor. An additional disadvantage of this
coupling arrangement results from the fact that
the primary circuit usually resonates with the
antenna capacitance at a frequency fairly close
to the high-frequency end of the tuning band.
This has the effect, due to the -pronounced inter-
action
nearly the same frequency, that the alignment of
the tuned circuits of the receiver near the high~
frequency end of the tuning range: is seriously

40 tem of high impedance

-frequency characteristic is
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between tightly coupled circuits tuned to,
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" to provide an improved antenna system by which

cuit and frequently makes it difficult to tune this'
circyit over the required tuning range of the:
receiver. ' ’ :

1t is an object of the present invention, there-
to provide a new and improved antenna
system for -modulated-carrier signal receivers
which avoids one or more of the above-mentioned
disadvantages of the prior art antenna systems.

It is.& further object of the present invention
a modulated-carrier signal receiver may be
selectively operated either from a loop antepna-
with high attenuation for interfering low-fre-
quency signals, or from an antenna-ground sys-
. coupled through the loop
to the input of the receiver.

It is an additional object of the invention to
provide an antenna system by which a modu-~
lated-carrier signal receiver may be operated
selectively from & loop antenna or an antenna-
ground system and in which the selective connec- -
tion or disconnection of the antenna-ground sys-
tem has relatively little effect on the alignment
of the tuned circuits of the receiver.

In accordance with the invention, an antenna
system for a superheterodyne modulated-carrier
signal receiver having an intermediate-frequency
signal channel  therein and-adapted to operate
from a loop antenna or from an antenna-ground:
system comprises a loop antenna adapted to be
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tuned over a frequency band and means for
coupling the loop antenna to the receiver.  The
antenna system includes an input circuit adapted
to be:connected to. an antenna-ground system
having capacitance, a resonant. circuit tuned.to
the: intermediate frequency: of ‘the receiver and

including an inductor coupled’ to the loop, and.

(&)

means for - selectively.‘connecting the resonant -

circuit to the input circuit to couple the antenna-

ground system through the loop antenna to the

recexver ‘
For a better understandmg of the present in-

10

. vention, together with other and further objects”
thereof, reference is had to the following descrip-

tion taken in connection with the accompanying ..

drawxng and its.scope will.be pointed out-in the
appended claims. :

‘Referring now. to the drawmg, Flg 1 is'a cir-".
cuit diagram of an antenna system embodying:

the invention coupled to the input circuit of a

. modulated carrier: signal receiver; Figs. 2¢ and

2b illustrate dlagrammatxcally ‘the arrangement

of - windings of two loop antennas of' differing

form, 'each provided. with ‘a’ primary- winding

suitably positioned to be eﬁectlvely used in the

Fig. 1 embodiment; Fig. 3isa graph used in ex- -

plaining the operation’ of. the invention; Fig. 4 is

a circuit diagram of an antenna system embody-"
ing a .modified form .of the invention; Fig, 5 -

graphically - illustrates * the frequency-response.

30

characteristic. of the Fig. 4 modlﬁcatlon, while

Fig, 6 is a circuit 'diagram of an antenna system

embodying another modlﬂed form of the inven- -

‘tion. -

Referrmg more partmularly to Fig. 1, there is:

shown an.antenna system for a modulated-car--

rier. signal receiver of conventional - de51gn em-

bodymg the present .invention in &’ preferred
form. ' In general, an antenna system 10 is con-
nected’ to an input circuit. 11, 12:0f a 'nodulated-
carrier signal receiver: 13- which may be of any
suitable type, -though ‘preferably .of the super-

" heterodyne. type, and which is adapted.to oper-
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19, and 20 are- preferably mechamcally connect-
ed for unicontrol operation. . In practice, the an-
tenna :system 10 preferably is integrally housed
with the carrier-signal receiver 13 in the receiver
cabinet conventlonally .provided: for the latter,
the input cxrcult terminals 5, 6 thus furnishing

_ia.convenient means by which the antenna sys-
~tem 10 may be’ connected to the extemal an-

tenna-ground. system 17,18,
"In considering the operatlon‘ of the antenna

‘system 10 just described it will be assumed that

the system is initially adjusted for operation by

‘closing the’switch'9 to connect the condenser: 23

across " the: winding: 21 and. by opening -the
switches:19,-20 to disconnect the antenna-ground
system 11, (8 from the Jprimary circuit compris-

ing the primary winding 21 and the condenser
23,

-If the receiver is of the superheterodyne
type, condenser 23 is then adjusted to tune the
primary winding 21 to the normal intermediate

frequency-of the receiver.or to.the frequency of
any. undesired low-frequency interfering: signal. .
_The adjustment: of‘the condenser 23. thereafter.
“ remains-fixed. - ‘Sincethe: tuned circuit 21,
-is mductwely coupled to:'the loop - antenna 22,
it acts as a ‘trapto. absorb intermediate-fre-

quency energy appearing in the loop circuit, such

station’ transmitting at- ‘the:intermediate .fre-
quency...‘Thus, when the. antenna-ground sys=
temis dlsconnected from the receiver, the loop

antenna 22 alone receives modulated-carricr sig- .

" nals’and suppliés these signals: to the:receiver: -
13, the tuned primary -circuit 21, 23: absorbing-
undesirable’ interfering- signal .energy :of - fre-:

quenc1es in the v1c1mty of the intermediate fre-

"‘quency. .
With the sw1tch 9 open and the switches I9 L
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20: closed to connect: the-antenna-ground system .
{1, 18 across the ‘primary. circuit: 21, 283, the an-;

~as might be induced: by a - nearby interfering

tenna- capacitance Ca tunes the' ;primary. circuit: -
- toa frequency near the Aow-frequency end of the
.. tuning bandof :the receiver to increase the low-

ate from:. a loop antenns or. from an antenng- -

ground system. : The receiver has a plurality of
aligned tunable circuits comprising an input cir-.

cuit tuning condenser 14 mechanically connect- . .

ed or ganged for unicontrol operation with one

or more  other tumng condensers - 15 for the

radlo-frequency or osc111ator stages of ‘the re-

‘ceiver; :by ;which "the ‘receiver is tuned to a de-" -
The output of

sired modulated-carrier signal.:
the receiver:is connected to a sound reproducer
A8, It will be .understood that the modulated-
carrier signal receiver, per se, may be of a con-
.ventional . construction and operatlon the details

60

of which are well known in the art, renderingj_ .

further descnptlon thereof. unnecessary..
Referring now. more. partlcularly to. the parts
of the receiving -system.- embodymg the present

60

invention;-the antenna system 10 comprises an -
input circuit 1,8 adapted to be:.connected- by ¥

input circuit terminals 5, 8

b:to an antenna-ground. .

system 17,48 which has a capacitance represent---

ed by the broken-line condenser Cs.. The.an-

6

tenna-ground system ma; be  selectively -con=- ~

nected through the input circuit 1,8 and through

a pair of switch elements 19; 20 across an im-

pedance ‘means comprising an inductor or wind- -
ing 21 .coupled to a loop antenna 22 adapted to..!

be: tuned by ithe condenser (4 over a predeter- .

mined ‘frequency -band. -Also connected: across.

the winding 21_through a ‘switch:9 is'a small -

adjustable ‘condenser 23 The three switches 8, :

79

frequericy  responise’ of the ‘suning.system. - The e
primary: circuit’ thereupon: operates as a. high- .-

impedance- input -circuit’ to:supply 'modulated= -

carrier signals through’ the loop-antenna 22.to the. -

input ‘circuit -1 1,: 12 of-the receiver 13 with ap-

proximately  uniform’ response over:the tuning:

range of the receiver.. The signal energy picked. : .-

“.up by the loop under ‘these ‘conditions is. either -
- in phase ‘or 180 degrees out.of phase with the
* signal’ energy picked ‘up by the antenna-ground .-

system and the loop, therefore, either ‘aids:or:

opposes the antenna-ground system. depending

- uipon the orientation’of ‘the loop with res. ect to
the desired- transmitting: station.. .The -energy:
picked: up directly by the loop is generally so:i:.
small in-comparison -to - the: energy picked up -
by the antenna-ground sy‘stem‘ however, that:

for all practical purposes the eﬁect of the loop K

may be ignored.

. 'Thus, the switches 19 and 20 compnse means
for selectwely connectmg the impedance meansk o
or winding:21.to the inpug circuit 1,’8 to couple
the antenna-ground systea 1T’ {8 through the'

loop antenns, 22 to the receiver I3
The switch 8 may-be omitted if desired. When

““this.is;done, the capacitance Cs ¢f the antenna
adds-to: the capacitance: of -condenser 23 when -
the switches (9. and 20 are closed and tunes the
primary- circuit' comprising the -inductor 24 a.nd‘

the ‘condenser. 23 well - below .the “ intermediate . .
freqnency and: thereby_pwel»l below. the low-fre-:-
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quency end of the tuning band. Two possible
physical arrangements of the loop and primary
windings are diagrammatically shown in Figs.
9a¢ and 2b. The primary winding 21 usually has

a cross-sectional area, perpendicular to its axis, -

small in comparison to that of the loop antenna
22 for the reason that it is difficult in practice
to construct a primary winding of the required
inductance and yet of large cross-sectional area.
Fig. 20 shows a loop antenna of oval form with
the winding 21 disposed near the end of the loop
winding. Fig. 2b illustrates a loop of rectangular

shape, the winding 21 in this case being posi-

tioned near one of the corners of the loop to
ensure that a substantial portion of the mag-
netic fleld of the winding 2f shall interlink the
loop winding. It is evident that the inductive
coupling between the winding 21 and the loop
antenna 22 varies not only with the value of in-
ductance of the former but additionally varies
with the spacing between the axes of the wind-
ings. .

The interfering-energy absorption character-
istic of a primary circuit tuned to the inter-
mediate frequency of the receiver for a typical
loop having the construction shown in Fig. 2a
or Fig. 2b is graphically illustrated in Fig. 3.
In this figure, the intermediate-frequency attenu-
ation by the. tuned primary circuit is plotted
against frequency over the tuning range of the
receiver. It will be observed that this curve
represents- the sensitivity of the receiver to sig-
nals of intermediate frequency as the receiver is
tuned over the tuning band.

A modification of the antenna system of the
invention is represented in Fig. 4, which is essen-
tially similar to that shown in Fig. 1, and similar
circuit elements are designated by similar refer-
ence characters. The antenna-ground system
{1, I8 is here connected to a tap T on the loop
antenna 22 through a band-rejector filter com-
prising two series-inductance arms 24, 25, each
tuned by its inherent capacitance as indicated
by broken-line condensers Cas, Css, respectively,
and an interposed series-resonant shunt arm in-
cluding an inductor 26 and an adjustable con-
denser 21. The input series arm may.include a
resistor. 28 for a purpose presently to be. con-
sidered.. The switch 19 also has a distributed
capacitance to ground, as indicated by broken-
line condenser Cis. : '

In_initially adjusting the antenna system. for
operation, the switch 19 is opened and the por-
tion of the filter circuit comprising the adjust-

" able condenser. 27, inductor 26, series-arm in-
ductor 24 and its capacitance Cas, and the lower
portion of the loop between the tap T and ground
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acteristics within the tuning band shall not be
impaired by this portion of the filter circuit.
Upon closure of the switch: {9, the antenna

.capacitance Ca tunes the portion of the circuit . i

comprising the circuit elements 28, 25, 26, and
21 with the several distributed capacitances Czs
and Cis to a frequency near the lower end of the
tuning band, thus effectively increasing the gain
of the antenna system in this region where it
would otherwise be deficient. The resistor 28 not
only-broadens the tuning of this portion of the
filter circuit to improve the uniformity of re-
sponse or gain over the tuning range, but. addi-
tionally reduces the misalignment of the receiver
tuned circuits consequent upon the selective con- -
nection of the antenna-ground system. The cir-.
cuit thus operates as a high-impedance-circuit -
to supply. modulated-carrier signals from -the
antenna-ground system I1; 18 through the band- -
rejector filter and through the loop antenna 22
to.the input ecircuit 11, 12 of the receiver with
approximately uniform response over the tuning
range. . ‘ . - SRR
The frequency-response characteristic of the
band-rejector filter of Fig. 4 with the antenna
systerh {7, 18 connected is shown in Fig. 5. The
tuning band of the receiver covers the frequency
range f1 to f2 and the normal intermediate fre-
quency of the receiver is fs. The series-tuned
arm 26, 21 of the band-rejector. filter closely
couples the two portions of the filter which in-
clude the inductors 24 and 25 to produce a double-
humped response with a valley at the frequency
#+ adjacent the intermediate frequency f3 so that
the filter is effective to trap out or attenuate
spurious signals over a band in the vicinity of
the normal -intermediate frequency of the re-
ceiver. ' The' circuit' elements 24 and 25 are
resonant near a frequency fs above the tuning
band of the receiver and, therefore, not only do
not impair the receiver characteristics within the

" tuning range, but materially aid in improving the.

45
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is sharply tuned to the normal intermediate fre- .

quency of the receiver or to the frequency of any
undesired low-frequency . interfering . signal.

60

Since this portion of the filter circuit is coupled .

to the loop. circuit, it. absorbs from.the loop
energy of intermediate frequency, thereby to trap
interfering intermediate-frequency signals which
may appear in the loop when the latter is used
alone to recéive modulated-carrier signals.  The
inductor 25 with its distributed capacitance Css
is given a value such that the portion of the filter
circuit comprising the distributed capacitance

of the switch Cu, the inductors 24, 25 with their-

‘distributed capacitances, and the portion of the -

loop antenna 22 below the tap T, is tuned to a
frequency lying above the tuning band of the
receiver in order that the signal-response char-

e

image-rejection characteristic of the receiver.
An antenna system embodying another modi-
fication of the invention is represented by the
circuit. diagram of Fig. 6, which is essentially
similar to the system of Pig. 4, except that the
loop antenna 22 is provided with a separate
primary winding 30 of relatively. small induct-
ance, which may .simply be one or two..turns

of wire wound adjacent the turns of the loop

winding; the series-tuned shunt arm 26, 21 of

the Fig. 4 system is not used in this modifica- .

tion; and the series-inductance arms 24 and 25
of the Fig. 4 arrangement are merged into a

single arm 29 having relatively large inductance - -

having an inherent capacitance Cg. Circuit ele-.
ments corresponding to like circuit elements of
Fig. 4 are designated by like reference .char-
acters. A resistor 31 is connected across the
primary circuit comprising the inductor 29 and
the primary winding 30. The inductor 29 has
sufficient distributed capacitance that the induc-
tor is inherently resonant at a frequency above
the tuning band of the receiver. . The antennsa
capacitance Ca tunes the primary circuit to a

- frequency near the low-frequency end of the

tuning band to increase the low-frequency -re-
sponse of the antenna system. The resistor 31
damps the primary circuit whether the switch 19
is open or closed and thereby improves the uni-
formity of response of the antenna system’ over
the tuning band of the receiver while, at the
same time, reducing the effect on the alignment
of the tuned circuits of the receiver of the selec-
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tive connection of the antenna-ground system

11, 18, The primary circuit operates as a high-

impedance circuit to:supply received carrier-sig-
nals from “the antenna-ground  system: 17,

range.

The modiﬁcatxon of ‘Fig: 6 is simpler and .
cheaper than:that.of the. Fig. 4 arrangemert,.

but has no circuit tuned to the intermediate fre-
- quency of the receiver. and, therefore, does not

provide. a trap for mterfering intermedlate-fre- Vi

quency. energy.

The resistor 3Iy of the Fig 6 modlﬁcation
. _while shown connected across:the primary cir- |

" over & frequency band, means for coupling said: -
- loop- anténna ‘to said. ‘receiver, an input. circuit‘ o
adapted. to be connected to an antenna-ground' .
system -having. capacitance, impedance ‘means

.. - coupled to #aid lIoop and tunable by said antenna

. capacitance to resonance at a frequency near.
the lower.end of said band, means for selectively ~

18 .
through the loop antenna 22 to the receiver with -
- approximately umform response over the tuning R

e
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—loop antenna or from an antenna-ground system

comprising,-a loop antenna adapted to be tuned

connecting said last-named ‘means. to said input

.- cireuit’. to couple said antenna-ground system

cuit, ) may be connected-in series with the primary
circuit: by inserting it between the inductor 29 - .
_and the switch 19, in the manner-of the resistor ..

28 of Fig. 4.* This has the disadvantage, however, -
. that the resistor has practically no effect on the:

frequency-response characteristic.of the primary

being negligibly . small in comparison to the re-

24

actance of the inherent switch capacitance Cu::. .

and the antenna isystem may, therefore, have-a .5

" nonuniform response over:the tuning range when

using the loop antenna alone. Thus, the resistor. .

31, like the resistor.28 of ‘Fig. 4, comprises re-

sistive- means. for. broadening ; the frequency re- .
_sponse of:the impedance means cr winding 30 to.
. minimize the 2ffect on:the alignment. of the tun-
able circuits of the receiver consequent upon the.
selective .connection by the switch {9 of the.im~. ..
pedance means or winding '30..to the antenna- )

: "85

‘ ‘ground system {7, 18.

While the antenna-ground system has been -
shown and described as selectively connectable. ..
to the antenna system by switch members,-it is- .
evident that such switch members may take.the .-
40

form: of binding posts or of link members manu-

30

through said loop antenna to said receiver; and
© .resistive means for broadening the frequiency re- '
.:sponse of sald impedance means to minimize thev !
:effect on the alignment.of said tunable circuits”
of the selective connection ‘of said ‘impedance

means to said antenna-ground system

3. An antenna system’ ‘for a modulated-car- "
.- rier: signal receiver adapted to operate from a

loop antenna or from an:antenna-ground sys-
ary - tem comprising, an input circuit adapted to be’
circuit while the switch 19 is open, its. resistance -

over a frequency band and constituting a-sec-

-connected to:an antenna-ground system having -
. capacitance, a loop antenna adapted to be tuned -

ondary wmdinw and a primary winding of. rela-:

above said frequency band, said primary circuit

. being tunable by said antenna capacitance: to

ally-‘connectable between:binding posts by the ..

user of the receiver -when he desires to connect ..

the.antenna-ground:system:to the receiver.

While there have been described what: are at
present:considered to be the preferred embodi-"

ED)

ments .of this. invention,: it: will::be obyious. .to

.those'skilled in the art that various changes and
‘modifications may be made. therem without de-: -
" parting :from the invention, and.it. is, therefore;.:
aimed in the appended: claims: to. cover all such ;
changes and modifications as fall. within-the true

spirit and scope-of the invention. .
* What is claimed is:

1. An antenna: system: for a modulated-carrier o
. signal. receiver including g plurality of aligned :
" tunable circuits adapted to operate from a loop . :

‘antenna or from an antenna-ground system com- ..
prising, a loop:antenna adapted to be tuned over. -

a frequency band, means for coupling said loop

antenna to said receiver, an input circuit adapted -

60

to :be. connected to.an antenna-ground system

'having ‘capacitance, -impedance - means coupled-
to said loop and.tunable by said antenna capaci-
tance to resonance at a frequency near the:lower .
end of said band, means for selectively connecting -

said last-named means to said input:circuit to
couple said antenna-ground system through said

resonance at a frequency near the lower end of-

- said band, means for. coupling said loop antennax g

to said receiver, ‘and :means for selectively' con-'

-+ necting ‘said primary circuit to “said input ‘cir-
s cuit to" couple ' said antenna-ground system -

through sald loop antenna to said receiver,

4. An antehna :system for a modulated-car-: -
rier ‘signal receiver ‘adapted -to" operate from 8

‘tively. small inductance coiipled to sald second- -
~ary winding, an. inductor having relatively‘large
- inductance serially’ arranged with said primary: -
©winding’ in.a primary -cireuit and ‘tunable at- -
least by “its -inherent: capacitance to resonance -

loop . antenna or. from an “gntenna-ground 8ys-" -

. tem and subject in operation to interfering rela-:"""
“tively low-frequency signals comprising,:a loop” =
... antenna, adapted to. be tuned over a frequency . -
band, means for coupling said: loop antenna to -
‘said receiver, an-input circuit adapted to be con=- "

nected to ‘an antenna-ground system having -

said series-tuned: shunt arm providing a circuit

. " tuned.to resonance at the frequency of said ‘in-",
1 terfering low-frequency signals and the other of

- capacitance, a band-rejector filter including two' '
series-inductance arms and an interposed series-
tuned’ shunt arm; one:of said series arms’ and- "

said series arms and’ said series-tuned shunt arm - -

. _I'GCEIVGI'

loop antenna to -said receiver, and means for: .
minimizing the effect- on the alignment of said..

tunable circuits of the selective connection.of

said impedance means to sald antenna ground -

}system

2. An. antenna system for a moduiated-carner‘.
signal .receiver including a.: plurahty of aligned-

tunable. circmts -and adapted to operate from a.

70
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_ 5. An, antenna system for a superheterodyne“
- modulated-carnier sxgnal receiver having:an in- .

providing a  circuit tunable by -said antenna
‘capacitance to resonance at a frequency near the '
‘lower end of sald” frequency ‘band,: means._ for -
coupling said ‘circiiit resonant at said interfering +
signal frequency to said loop antenna, and means
for selectively connecting said circuit resonant at -
sald frequency near the lower end of said band "
to ‘said: input- circuit to- couple said antenna- ' -
ground system through said loop antenna to said :

termediate-frequency signal channel therein and -

adapted to operate from'a loop antenna or from .
an antenna-ground system.comprising, a loop

antenna .adapted. to be tuned over a frequency:

said receiver,

loop; at: least &: portion thereof peing: resonant at

: band means for coupling said loop antenna. to
an input.circuit adapted to be con- .
"nected to an antenna-ground system having ca-

.pacitance, an impedance network coupled to said .
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said .intermediate. frequency ',f_qr absorbing. en-

ergy. of -intermediate- frequency from. said loop,.
and means-for selectively connecting -said last-.

named means to said inpuf circuit to couple said
antenna-ground. system .through said loop -an-
tenna to said receiver, T T

6.- An:antenna system for a superheterodyne
modulated-carrier signal receiver having an in-
termediate-frequency signal channel therein and
adapted to operate from a loop antenna or from
an antenna-ground system’ comprising, a loop
antenna adapted to be tuned over a frequency

[

10

band, means for coupling said loop antenna to

said receiver, an input circuit adapted to be con-
nected to an antenna-ground system having ca-
pacitance,
termediate frequency and including an inductor
coupled to said loop, and means for selectively

15

a resonant circuit tuned to said in- -

connecting said resonant circuit to said input cir-

cuit to couple said sntenna-ground system
through said loop antenna to said receiver.

7. An antenna system for a superheterodyne
modulated-carrier signal receiver having an in-
termediate-frequency signal channel therein and
adapted to operate from a loop antenns or from
an antenna-ground system comprising, a loop

antenna adapted to be tuned over a frequency

band, means for coupling said loop antenna to
said receiver, an-input circuit adapted to be con-.
nected to an antenna-ground system having ca-
pacitance, a condenser, an inductor coupled tc
said loop and tunable by said condenser to reso-
nance at said intermediate frequency, said in-
ductor being tunable by said antenna capacitance
to resonance at a frequency near said interme-
diate frequency, and means for selectively con-

20

25
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necting said inductor to said condenser or to said

input circuit. .

8. An antenna system for a-superheterodyne
modulated-carrier signal receiver having an in-
termediate-frequency signal channel therein
adapted to operate from a loop antenna or from
an antenna-ground system comprising, & loop an~
tenna adapted to be tuned over a frequency band,
means for coupling said loop antenna to said re-
ceiver, an input circuit adapted to be connected
to an antenna-ground system - having capaci-

tance, an impedance network coupled to said loop,-

af least a portion thereof being resonant at said
intermediate frequency for absorbing energy of
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Jower .end of sald frequency band, means. for:.
coupling said circuit tuned, to resonance. at ‘said

intermediate: frequency to said loop antenna, and’
means - for selectively connecting said circuit

-resonant at said frequency near the lower end of
said band to said input circuit ‘to couple said an- -
“tenna-ground system -through $aid. loop antenn

to said receiver. .
10. An antenna system for a superheterodyne
modulated-carrier signal receiver having an in-
termediate-frequency - signal channel therein
adapted to operate from a loop antenna or from ’
an antenna-ground system comprising, & loop
antenna adapted to be tuned over a frequency
band, means for coupling said loop. antenna fo
said recelver, an input circuit adapted to be con-
nected to an antenna-ground system having ca-
pacitance, a band-rejector filter including two
series-inductance arms and an interposed series--
tuned shunt arm, one of said series arms and sald
series-tuned shunt arm providing a circuit sharp-
1y tuned to resonance at said intermediate fre-
quency and the other of said series arms and said
series-tuned shunt arm providing a circuit broad-
ly tunable by said capacitance to resonance at a
frequency near the lower end of said frequency
band, means for coupling said circuit tuned to
resonance at said intermediate frequency to said

- loop antenna, and means for selectively connect-

ing said circuit resonant at said frequency near
the lower end of said band to said input circuit
to couple said antenna-ground system through
said loop antenna to said receiver.

11, An antenns system for a modulated-car-
rier signal receiver adapted to operate from a
loop antenna or from an antenna-ground 8ys-
tem comprising, a loop antenna adapted to be
tuned over a frequency band, means for coupling

_said loop antenna to said receiver, an input cir-

cuit adapted to be connected to -an antenna- -
ground system having capacitance, a primary cir-
cuit including an inductor coupled to said loop,
said primary circuit being tunable by said an-

" ienna capacitance to resonance at a frequency
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intermediate frequency from said loop, and at -

least a portion of said network being tunable by
said antenna capacitance to resonance at a fre-
quency near the lower end of said frequency band,
and means for selectively connecting said im-
pedance network to said input circuit to couple
said antenna-ground system through said loop
antenna to said receiver.

© 9. An antenna system for a superheterodyne
modulated-carrier signal receiver having an in-
termediate~-frequency channel therein adapted to
operate from a loop antenna or from an antenna-
ground system comprising, a loop antenna adapt-
ed to be tuned over a frequency band, means for
coupling said loop antenna to said receiver, an
input circuit adapted to be connected to an an-
tenna-ground - system having - capacitance, a
band-rejector filter including two series-induct-
ance arms and an interposed series-tuned slunt
arm, one of said series arms and said series-tuned
‘shunt arm providing a circuit tuned to resonance
at said intermediate frequency and the other of
said series arms and said series-tuned shunt arm
providing a circuib tunable by said antenna ca-
pacitance to resonance at a frequency near the
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near the lower end of said band, resistive means

% connected in shunt to said primary circuit for

damping said primary circuit to improve the uni-

-formity of‘ gain of said antenna system- over

said frequency band, and means for selectively.
connecting said primary circuit to said input cir-
cuit to couple :said -antenna-ground - system
through said loop antennsa to said receiver.

12. An antenna system for a modulated-car-
rier signal rece:ver adapted to operate from a
loop antenna or from an antenna-ground sys-
tem’ comprising, a loop antenna adapted to be
tuned over a frequency band, means for coupling

- said loop antenna to said receiver, an input cir-
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cuit adapted to be connected to an antenna-
ground system having capacitance, a primary cir-
cuit coupled to said lgop and including an induc-
tor, said inductor Wwith its distributed capaci-
tance being ‘resonant at a frequency above said
frequency band, said primary circuit being tun-
able by said antenna capacitance to resonance at
8 frequency near the lower end of said band, and
means for selectively connecting said primary
circuit to said input circuit o couple said an-
tenna-ground system thiough said loop antenna
to said receiver, S

13. An antenna system for a modulated car-
rier-signal receiver adapted to operate from &
loop antenna or from an antenna-ground system
but subject during operation to interference from
an “undesired relatively low-frequericy carrier
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dcnncompﬁdn: lloop lntenn: sdaptedtobe:"
, -tunedoversfrequencyband.meamformpnnc*

said'Joop antennas. to-sald receiver, an input cir- -
clﬂtmptedtobeeonmctedtoanantenmg
‘ground aystem Having capacitance, an impedance
;networkeoupledtomdloop.;tleuttporum* i

- undesired carrier’ ﬂlnn tor nbuorblnc energy of
from said loop,and :
means for selectively connecting said impedance :
network to said lnput clreutt- to couple sald an-:

such carrier-signal:

"thmotbelntrelonmt at the rrequencyofnldf‘ Rt

[N




