EXTERNAL ANTENNA DEVI CE FOR SHORT- WAVE RECEI VERS | ﬁlpﬂyu SR

BACKGROUND OF THE | NVENTI ON Field of the Invention The 7.
present invention relates to an external antenna device for receiving Y
short-wave broadcasts. Description of the Related Art

Portabl e short-wave receivers are usually equipped with a rod antenna,

whi ch, however, is insufficient by itselflin reception sensitivity, to
enhance whi ch sone short-wave receivers are disposed to permt connection
of an external ant BRRERNAL ANTENNG WV ESE IR SHIRBEAVE REGBIMERt ennas
include a wire antenna and a conbi nation of another rod antenna with a

hi gh-frequency anplifier. A wire antenna, which nay be either a sinple
wire or a lead supplying the signals it has received as they are to the
receiver, can achieve the reqBACEGROUNDI OFOfTHREeONVENYEION if it is |ong
enough. An active antenna conbined wth a high-frequency anplifier can

al so achieve the reqeié®d of esied Divetiisdrd i vity. However, because a
wire antenna is non-directional, it supplies the receiver with unnecessary

radi o wave signals, 4K, pr@é&@cgﬁféhﬁgsﬂ re8l HSAPAMA ST ZetReel Of
_ i nterference characteristi CS

device for recelv:Lng short-wave broadcasts.

Description of the Related Art

Portable short-wave receivers are usually equipped with
a rod antenna, which, however, is insufficient by itself in
feception sensitivity, to enhance which some short-wave
receivers are disposed to permit connection of an external
antenna.

Known examples of such external antennas include a wire
antenna and a combination of another rod antenna with a
high-frequency amplifier. A wire antenna, which may be either
a simple wire or a lead supplying the signals it has received
a.s they are to the receiver, can achieve the required level
of sensitivity if it is long enough. An active antenna combined
with a high-frequency amplifier can also achieve the required
level of sensitivity.

However, because a wire antenna is non-directional, it
supplies the receiver with unnecessary radio wave signz:lls , too,
and accordingly is disadvantageous in respect of interference
characteristics.

An active rod antenna, if it is made compact by reducing



An active rod antenna, if it is nade conpact by reducing

2.the length, may becone inadequate in sensitivity even if it is conbined
with a high-frequency anplifier or, if it is made |ong enough to be
sufficiently sensitive, its overall size will inevitably increase.
Furthernore, the relatively low "directivity nmakes the rod antenna al so
di sadvantageous in interference characteristics and other respects.

The present invention is intended to solve the problens noted above.
SUMMARY OF THEheNVENGItBN may becomecdndfiaguatet in semshtivihtytéren if it
provi ded an external antenna device for short-wave receivers conprising:
an antenna ci ieucombiéneédomith a high-fregoencly amplifier oxr, if fitr & nade e
for connecting the antenna circuit section and said control unit; and

a second cabl gohgrersugie tol by sulf€icdentdl senéitiek ! hes exdrdlbkizrtwilR
-term nal of a short-wave receiver, wherein: the antenna circuit

section is prewededaniyhincrease.a FuEheffhhse StENE 14101, agwenna and a

variable- capacity diode which are high-frequency-connected to each other

In parellel, @9%ectivity®mike8l- Eh€aH8ACYnBERhAT A8E0 SEPRAEGEnVAEEohECE, Ve
interference characteristics and other respects.

.. The present invention is intended to solve the problems

noted above..

SUMMARY OF THE INVENTION

According to the inventien, there is provided an
external antenna device for short-wave receivers comprising:

an antenna circuit section;

a control unit;

a first cable for connecting the antenna circuit section
and said control unit; and

a second cable for connecting the control unit and the
external antenna terminal of a short-wave receiver, wherein:

the antenna circuit section is provided with:

a tuner cons.isting of a loop antenna and a variable-
capacity diode which are high-frequency-connected to each
other in parallel, and ’

a high-frequency amplifier supplied with receive

signals selected by the tuner;

the control unit is provided with:



S|gnals sel ected by the tuner; the control unit is provided wth:

a controlled voltage formng circuit for generating a controlled
voltage for the variabl e-capacity di ode, and a power source for the
antenna circuit section and the controlled voltage form hg circuit;

a voltage fromthe power source and said controlled voltage are supplied
-to the antenna circuit section via the first cable and, at the sane tineg,
the output signals of said high-frequency anplifier are taken out fromthe
second cabl e vi a t ha tionstroddklevahtiagbeforming otixmiit foml ganadatdohg @ t he
short-wave receiver. Therefore, the |l oop antenna is caused to

recei ve radi ocontwel be@nadItaddefdringie sedeicdlsl ¢ o patitiyw @ ifodpuanry, and
signals of that selected radio wave frequency is anplified by the

hi gh-frequency anpl af pwetOsd@rse/ I ethel AntBANShOL WY Sed e W13 the
BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a connection diagram

illustrating ébﬁggélfgd voltdfd fURisld hppadi nent of the present
I nventi on. Fig. 2is a connection diagramillustrating a part

continuing fromFigs Yoitage £r&hdthd pbilst §80LEe AMnEXLLIA 0Nt LY PLat NE

first
voltage are subplied to the antenna circuit section via the

first cable and, at the same time,

the output signals of said high-frequency ainplifier are
taken out from the second cable via the first éable and the
control unit, and supplied to the.short-wave receiver.

Therefore, the loop antenna is caused to receive radio
wave signals, the tuner selects the receive freqﬁency, and
signals of that selected radio wave frequency is amplified by
the high-frequency amplifier to be supplied to the short-wave

receiver.

BR.IEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a connection diagram illustrating a part of
a first preferred embodiment of the present invention.
Fig. 2 is a connection diagram illustrating a part
'continuing from Fig. 1.
Fig. 3 illustrates an external. view of the first
preferred embodiment of tﬁe invention.

Fig. 4 comprises diagrams to facilitate description of

the invention.



prefierred enbodi ment of the invention. Fig. 4 conprises diagranms to
facilitate description of the invention.

4 Fig. 5is a connection diagramillustrating a part of a second
preferred enbodi nent of the invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Figs. 1 and 2 illustrate a first preferred

enbodi nent of the invention, in which the invention is applied to an
external antenna devi ce whose reception pands range from13 mto 75 m In
Figs. 1 and 2, referkige hute@alconpegdbionediagramnidhnatzatingtaseart ovf and
20, a control unit. As shown in Fig. 1, the antenna circuit section
10 i s provi ded seicondapreferaetc enbhodimgpht oEltheThihwehbdpnant enna el enent
L11 is conposed of an el ectroconductive and flexible or elastic wire, such -
as piano wire, in a circular overall shape. It mybe, for exanple, a

si ngl e-wound coil- of 40 cmin dianeter. This I oop antenna el enent

(coil) L11, togethperart.RDapESERXPTIONYOF UNHROPREFERRES BMBOBIMENTS
vari abl'e-capacity di ode D12, constitutes an input tuner 11. Thus, one end

of the loop antennagdemntandld islaeeraeked ForsPepfaterid enbedthaid ect
transistor (FET) QL1 via the coil L12 and a DC cutting capacitor Cl11,
while the othgk efd iaveRAeDsal ednt QnibR SRAUDHVERPIGRis applied to an
external antenna device whose reception bands range from 13
m to 75 m. In Figs. 1 and 2,.reference numeral 10 denotes an
antenna circuit section and 20, a control unit.

As shown in Fig. 1, the antenna circuit sectipn 10 is
provided with a loop antenﬁa element L1l1l. This loop antenna
element 1,11 is composed of an electroconductive and flexible
or elastic wire, suchas pianowire, ina circular overall shape.
It may be, ‘for example, a single-~wound coil of 40 cm in diameter.

This loop antenna element (coil) Ll1ll, together with an
auxiliary tuning coil L12 and a variable-capacity diode D12,
constitutes an input tuner 11. Thus, one end of the loop
antenna element L1l is connected tlo the gate of a field effect
transistor (FET) Q11 via the coil L12 and a DC cutting capacitor
Cl1l, while the other end is cbn_nected to the ground contact
Dj of a connector jack J1l1 via a bypass capacitor 12. To the
series circuit of the elements L12 and Cll is conne,cted in
parallel another series circuit of a switching diode D11 and

another DC cutting capacitor Cl3, and between the gate of the

FET Q11 and the contact Dj of the jack 11 are connected in series



Di of a connector jack J11 via a bypass capacitor 12. To the series
circuit of the elenents L12 and Cl1 is connected in parallel another
series circuit of a switching diode D11 and another DC cutting capacitor
C13, -and between the gate of the FET QL1 and the contact D of the jack 11

are connected in series . 5 the
vari abl e- capacity diode D12 ‘and still angther DC cutting condenser Cl4,
together with a biasing resistor Rl11. Further, the FET Ql1,

constituting théivariaklperapyaciypldifdds D12, and sbilteanptheddf, catd ings
drain is connected to one end of the primary coil of a high-frequency
transforner &ddAddendéreclde obdethendviih tdcbiasing eyttt &LL.0 t he
groundi ng contact of the jack J11 via a bypass capacitor Cl5. One end of
the secondary coil egurithertr ansf eEreQil] coneeRBEELiRd alRighPOYEHUSHEP! Y
contact Aj of the jack 11, while the other end of it is connected to the

connecti on poifid1 Peideer ! e $8eeed-gBHin@kd! NEndr i ¥BI&rL0] l1s2B@nhbBRted
capacity C15. - The connection points between the respective.second

ends of the @figml ¥nade Stﬁfeoﬁgﬁﬁuéigﬁ%éﬁl Jr Lo dH- O QIdRYy Vhan@EBrmer

connected to the emtter of a swtching transistor QL2, whose collector is

connect od {0 yhe. cnorife e Ve 1654 VO A 58 UBIURAENBheonoke

coi |l L13. Another contac the Jac 1 1s connected to the
connecti on poj { : . 14 .yi g, esi r
1o, and o) R SR BeRe e g G it Moy RebBRAER BIE”

connection podrpé egstova\?gﬂe secondary coil of the transformer M11 is connected

to a power supply contact Aj of the jack 11, while the other
end of it is connected to the connection point between the second
end of the prim‘ary coil and the capacity C15.

The connection points between the respective second ends
of the primary and secondary coils of the transformer M11l are
connected to the emitter of a switching transistor Q12, whose
collector is connected to the diode D11 via a resistor R13 and
a high-frequency choke coil L13. Another_contact Bj of the jack
Jl1l is connected to the connection point between elements D12
and Cl4 via a buffering resistor R12, énd still another contact
Cj of the jack J11 is connected to the connection point between
the antenna element L1l and a capacitor Cl2 wvia another
buffering resistor R15 as well as to the base of the transistor
Q12 via still another resistor R16. ’

Meanwhile, -to the control unit 20 are connected a

connector plug P21 and a cable 21 both for connecting it to

the antenna circuit section 10 and, as illustrated in Fig. 3,



t he "antenna el enent L11 and a capacitor Cl12 via another buffering resistor

R15 as well as to the base of the transistor Q2 via still another

resi stor RI16. Meanwhil e, to the control unit 20 are connected a
connector plug P21 and a cable 21 both for connecting it to the antenna
circuit section 10 and, as illustrated in Fig. 3,

6 a cable 22 and a connector plug 22 both for connection to a - short-wave
receiver 30. In this disposition, as shofn in Fig. = 1, the plu 21 is

i ntended for @ofrbleid% 284 hCorRECHON PG 25 0ty ok IConRSatd-omy tehiach
are to be respectively connected, when it is connected to the jack J11, to
t he contacts ghorb-waye gfeadiargréR-J1in this déapasiyion; @ssshpwnoliDFidenot e
| eads which are arranged within the cable 21 and to be respectively
connect ed to lhetlmpilagt 831 Aps tiptiemded for cousectiomsthoathe jackidll 2 ardhe
contact Ap of the plug P21 is connected via the |lead Al of the cable 21
and further vhas cordtisgtd apqueny whiake acel tolRd mauber oy sonhelt8d] to
a DC power source, which nmay consist of a couple of size 3 cells 23 for
exanpl e, and when cDOnEEtéSingfiad thettreyjddie 3i1gad tdl thandohkactsoky eoi |
L21 is connected via a DC cutting capacitor C21 and further via the cable

22 to the hOthidiGtﬁén?éék JAf1. thacpbedtBily, ToEgEOMIaEd DD d¥nddie1Bhag P21
is connected via the lead D1 of the cable 21 to the cells 23, and via the
cable 22 10 JHifcly'sd¢ Br}dngedCws ORI A %NS el B1UENE%o be respectively
connected to the contacts Ap tb Dp.
As illustrated in Fig. 2, the contact Ap of ‘the plug P21
is connected via the lead Al of thé cable 21 and further via
" a high-frequency choke coil L21 and a power switch S21 to a
DC power source, which may consist of a couple of size 3 celié
23 for example, and the connection point between the lead Al
and the choke coil L21 is connected via a DC cutting capacitor
C21 and further via the cable 22 to the hot side contact of
the plug P22. The contact Dp of the plug P21 is connected via
thé lead D1 of the cable 21 to the cells 23, and via the cable
22 to the grounding side contact of the plug P22.
| The cell voltage obtained on the output side of the switch
21 is supplied to a DC-to-DC converter 24 to be boosted to a
prescribed DC voltage and stabilized. This DC voltage is
supplied to a controlled voltage forming circuit 25 to form
a controlled voltage VMB for switching the meter band.

In the illustrated example, the controlled voltage

forming circuit 25 consists of a resistance type voltage



The cel |l voltage obtained on the output side of the swtch 21 is supplied
to a DC-to-DC converter 24 to be boosted to a prescribed DC voltage and
stabilized. This DC voltage is supplied to a controlled voltage formng
circuit 25 to form a controlled voltage VMB for switching the neter band.
In the illustrated exanple, the controlled voltage formng-circuit 25
consists of a resistance type voltage : ' '

7 divider 251 for formng first to ninth Hi vi ded voltages V1 to V9 and a

switch S22 forgisaleRst kBa od teahity @itrsfznewfliﬁm ditrdeiedorehyagegi Mo t 0
V9. One or another of the voltages V1 to V9 is taken out as controlled

vol tage VMB, Wy Ghhd 3 %HﬁQ'c'he@ZZV'fBrt Be1beeinBlank Egﬁlﬁ%b&?t Onde #egil t he
contacts Bp and Dp of the plug P21. The voltages V1 to V9 are lower in the -

ascendi ng or dgy @fde%%oﬁ.‘?:%gﬁgnﬁf CB'RRY 2l §ne. or argotﬁ@.ce %"gg% Ggﬂza es V1

illustrated in rther prOV|de SWtc |nter ocked

whose |ovel | £ ?3%05 BRT S B O |‘)s°§'|ttr??é G té’ﬁﬂﬁéog%;%s Riisd 6
V | I 1] VVMB_= V
Lo ve. T 2%%23:21%@@%% =,5hi Ha v?*af?a%f B Eer? B8 g, 2R and

bet ween the c nt P21. 3 |IIustrates
an exanpl e of ?rg‘ﬁepgh‘g tgﬁé 'Jﬁ eV e a\ﬁgoﬁ%elsoc?ﬁrbe‘dl

At the end of the |.Qop antenn enen L11 IS OVIfed a box 14, which
houses all ot ﬁgpend:.ng order o t e erence numerals.

The embodiment illustrated in Fig. 2 is further provided
with a switch S23 interlocked with the switch S22. From this
switch 823 is taken out a voltage VHL whose level is at “0~
when the switch 822 is in a sw:.tchlng position for VMB = V1
to V5 and at *1” when it is in a switching position for VMB
= V6 to V9. This voltage VHL is supplied via the lead Cl of
the cable 21 between the contacts Cp and Dp of the plug P21.

Fig. 3 illustrates an example of the shape and the form
of use of the above-described device. At the end of the loop
antenna element L11 is provided a box 14, which houses gll other
circuits of the antenna circuit section 10 than the loop antenna
element L11, including the circuits 11 and 12 and the jack J11.
The loop antenna element L1l is provided with a sucker 15 for
enabling it to hold on to a window pane or the like.

The control unit 20 is also housed in a box 27, from which
the cables 21 and 22 are drawn out. By turning a knob 28, a

reel (not shown) within the box 27 is rotated to wind the cable

21 into the box 27. The reception bands of the short-wave



circuits of the antenna circuit section 10 than the | oop antenna el enent
L11, including the circuits 11 and 12 and the jack J11. The | oop antenna
el ement L11 is provided with a sucker 15 for enabling it to hold on to a
wi ndow pane or the |iKke. - The control unit 20 is al so housed in a box
27, fromwhich the cables 21 and 22 are drawn out. By turning a knob 28, a
‘reel (not shown) within the box 27 is rohated to wind the cable 21 into
the box 27. The reception bands of the sfort-wave _ .

8 receiver 30regfaiEerrIth yange tfrom 1 motocddr e, Qficowse 2 thijss bexsg7
provided with a knob to operate the power switch S21 and another to swtch
t he recepti onisambisoipidnidéd witlh 3 knopbatgeoperate the pawers switch s21
configuration, when a short-wave broadcast is to be received, the plug P21 .
is inserted | amd ahethexktd ldwitendhderqrant iR band nddhiiad thet G503 mnput
jack (not shown) of the receiver 30 for the external antenna. The | oop
antenna eleneahgéll is arranged in a favorable position for receiving

radi o waves, such as beside a wi ndow,.to which the |oop antenna el enent

L11 can be attachediw thikheofiftyeradbon, when a ¥t t-haviopebaddhisehis2l
“is turned on,” the DC voltage fromthe cells 23 is supplied to the

- hi gh-frequencyo gl i éé&lved? e pIAP PN ild HRseRBESinRe ehet hEcRWLED -
S21, high- frequency coil L21, lead Al of the cable 21, contacts Ap (and
Dp) of the plawg RHe 31 B2028ESiAket 888 fhio Ahd NpAckatkl (not shown)
of the receiver 30 for the external antenna. The loop antenna
~element L1l is arranged in a favorable position for receiving
radio waves, such as beside a window, to which the loop antenna
element L1l can be attached with the sucker 15.
. When the bower switch S21 is turned on, the DC voltage
from t:-he cells 23 is supplied to the high-frequency amplifier
12 over a power line consisting of the switéh S21, high-
frequency coil L21, lead Al of the cable 21, contacts Ap {(and
Dp) of the plug P21 and contacts Aj (and Dj) of the jack J11
in that order. The high-frequency amplifier 12 is thereby
enabled to perform its amplifying function.

As the switch S21 is on, a DC voltage is supplied from
the DC-to-DC converter 24, and a contfo_lled voltage of a level
corresponding to the switched position of the switch 823 is
supplied from the control circuit 25. !

This controlled voltage VMB is supplied to the

variable-capacity diode D12 over a line consisting of the

control circuit 25, lead Bl of the cable 21, contact Bp of the



in that order. The high-frequency anplifier 12 is thereby enabled to
performits anplifying function. As the switch S21 is on, a DC
voltage is supplied from the DC-to-DC converter 24, and a controlled
voltage of a level corresponding to the switched position of the switch
S23 is supplied fromthe control circuit 25 This controlled
"voltage VMB is supplied to the variable-capacity dirode D12 over a |line
consisting of the control circuit 25, |&ad Bl of the cable 21, contact Bp
of the . plug P21, contact Bj of the jack9JdplygrBBistoenrazi Bj of the
jack J11, resistor R12, wvariable-capacity diode D12, resistor R11, contact
D of the jaﬁiarlhble@@&b&@titg)pdﬁlbdémlm Uge Pt ot aa.d,Dbo@ﬁ:ablﬁevgabfetﬂel
and control circuit 25 in that sequence. Therefore, the capacity of the

vari abl e- capagialck @‘mdec@éeaé@w dintﬁeVﬁh.tiQ PEOI IRSOTA B¢ tRelb&ble 21

control | ed vol'tage VMB Vito V5 VHL = "0" and, as this
vol tage VHL b%dﬁ%%ﬂk&%@ EQrEH@tb§§elﬁfthQE Eé&ﬁéhé&or fﬂé%é@é&%ildﬂga
consisting of the lead C1 of the cab 1, contact of the plug P21

contact G of cohedht negléhér\paﬁiheol@-%]a?aﬁgl&ﬁldae %ﬁa QK8 on'd%atne

transi stor as t age suppl 1 ed

(o e 0 sV L, o R 8, 071

resistor RI3, high-T{EQHENSY ANeEevED! tmubl2: «5~ 9hR4e Q&]th{sh%oltage VHL
is supplied to the base of the transistor Q12 via a line
consisting of the lead Cl of the cable 21, éon:act_pp of the
plug P21, contact Cj of the jack J1ll1 and the resistor R16 in
that order, fhe'transistor Q12 is turned on.

Therefore, as the DC voltage supplied to the high-
frequency amplifier 12 is further supplied to a 1line consisting
of the emitter-collector connection of the transistor Q12,
resistor R13, high-frequency choke coil L13, a diode D11, the
loop antenna element L11, resistor R15 and contact Cj of the
jack J11 (VHL = *0%) in that sequence, the diode D11 is turned
on.

As a result, the coil L12 is short-circuited by the diode
D11, the loop antenna element L1l and the variable-capacity
diode D12 are high-frequency-connected to each other in
parallel, and this parallel circuit is connected beéﬁeen the
gate and source of the_FET Ql1l. Accordingly, in the tuner 11,

the frequency determined by the values of the loop antenna

element Lll and of the variable-capacity diode D12 takes on



| oop antenna el enent L11, resistor R15 and contact G of the jack J11 (VHL
= "0") in that sequence, the-diode D11 is turned on. As a result,
the coil L12 is short-circuited by the diode D11, the |oop antenna el ement
L11 and the vari abl e-capacity diode D12 ‘are hi gh-frequency-connected to
each other in parallel, and this parallel circuit is connetted between the
gate and source of the FET QL1. Accordlngl , in the tuner 11, the
frequency determi ned by the valiies of th Ioop antenna el enent L11 and of
t he vari abl e- @aﬁu@eﬂyfaeguengyzleggésoénfll, and receive 51gnals of that

10 a tuned frequency |level of f11, and receive signals of that. frequency
f1l are’ anpl|EE@QubpcwhélEEireﬂampllfled b¥hehenBETf Q2d. recei ve signals are
taken out at the drain of the FET Ql1, and further supplied to the .
-receiver 30 via a |Theamplifiednecdivdeigaadedary taken oht tatetheahsfiat ner
ML1, contact A of the jack J11 (and the capacitor Cl15, contact Oj),
contacts Ap (eofdtBbe) Fef Dhe, phid PRithégagduppliédtte €odlfeddiver FRGHIDr
C21, cable 22 and plug P22. .. As at this tinme the capacity of. the
vari abl e- capagi { ine &opda sPIAGVGE ithe §886RERPPEIIA! ¥F lthd Beaﬁeﬂbfﬁéme
voltage VMB, the tuned frequency f11 of the tuner 11 also varies

correspondi ngasntacrc% ‘Eﬁ’n{:ﬁé’ \;'a%‘ic Joht ppsa YMB & éé‘ftéf"dl%w Eont J8L 1)y,
I nst ance: f11 = 13 mto 15 m band
contacts Ap (and Dp) of the plug P21, lead Al of the cable 21,
capacitor €21, cable 22 and plug P22.

As at this time the -capacity of. the variable-capacity
diode D12 varies correspondingly to the controlled voltage VMB,
the tuned frequency £fll 6f the tuner 11 also varies
correspondingly to the controlled voltage VMB in the following

manner, for instance:

vi, £11

When VMB

13 m to 15 m band

16 m to 19 m band

When VMB = V2, fl1

~When VMB = V3, fl1l 22 m band

When VMB = V4, f11 = 25 m band

When VMB = V5, £f11 = 31 m band

Therefore, in the present case, receive signals froxﬁ the
13 m band to the 31 m bend can be received, switched from one
meter band to another.

Then, when VMB = V6 to V9, VHL = *1” and, as this’ voltage
VHL is supplied as stated above to the base of the transistor

Q12, the transistor Q12 is turned off, and accordingly the diode

D11 is also turned off.



Wien' VMB = V2, f11 = 16 mto 19 m band . Wien VMB = V3, f11 = 22 m

band Wien VMB = V4, .f11 = 25 m band Wien VMB = V5, f11 = 31
m band Therefore, in the present case, receive signals fromthe 13
m band to the 31 m band can be received, switched fromone neter band to
anot her. Then, when VMB = V6 to V9, VHL = "1" and, as this voltage

“VHL is supplied as stated above to the balsle of the transistor Ql2, the
transistor QL2 is tufpned off...and.accordi Vs < i 0 DLl is 0.t urned
of f . y S result, q_h% %8:& ﬂ% 11& rﬁl&l flrg‘esg%elx%cégucf?a%ﬁ?%%eé oi |
L12 is high-frequency-connected in . series.to the op.ant.enna el enent, L11,
This sert o ciuHRrLdsCnBe Poon Ahiina paetenh Tits RelbeFrates lidut,
diode D12 in . parallel, and this parallel circuit,is connected hetween the
gate and sour & gl?h%r?—‘ﬁ’\er@éi‘fcqﬁ'éﬁ"ﬁe& Eo the Yaeighlrrcanacigndipfedichey
determ ned by the values of the coils L11 —and L12 and of the

vari abl e- capadik Pagrddelplandakbisoparal labdcireetcht connagqted hetweemd
receive signals of that frequency f11 are anplified by the FET QL1.

Theanpl i f i edr &6 gatei gndl souxge of jihie FET & ldesthe ¥®ovir the tthmer
‘"receiver 30 via the control unit 20. As at this tinme the capacity
of the vari abRd-cipeacfrgquahnopedeternimedsby othe sy the tdedls L1l

control led vol t age. VVB,
: and L12 and of the variable-capacity diode D12 takes on a tuned

frequency level of £11, and receive signals of that frequency

£11 ére amplified by the FET Q11l. The amplifiedreceive signals

are supplied, as described above, to the receiver 30 wvia the
~ control unit 20.

As at this time the capacity of the variable-éapacit’y
diode D12 varies correspondingly to the controlled voltage VMB,
the tuned frequency f11 of the tuner 11 also varies
cbrrespondingly to the controlled voltage VMB in the following

manner, for instance:

When VMB = V6, f11 = 41 m band
When VMB = V7, £11 = 49 m band -
When VMB = V8, fl1l = 60 m band
When VMB = V9, fl1 = 75 m band

Therefore, in the present case, receive signals from the
41 m band to the 75 m band can 1;e received, switched from one
meter band to another.

Thus, as the controlled voltage VMB is varied, i.e. as

the switches S22 and S23 are turned, one of the 13 m to 75 m



the tuned frequency f11 of the tuner 11 also varies correspondingly to the

controlled voltage VMB in the following manner, for instance: When
VMB = V6, f11 = 41 m band When VMB = V7, f11 = 49 m band

Wien VMB = V8, f11 = 60 m band : When VMB = V9, . f11 = 75 m band
Ther.efore, in the present case, receive signals fromthe 41 mband to the
75 m band can be received, switched from nmet er ‘band to anot her.

Thus_as the saplcobkedoyolLageoy™? hseas! sﬂd-ﬁy%e@ér-ﬁmdwgfées 522

and 823 are turne one 0

12 bands is s d_on a ter nd- and S cordin t
way they are ?S?ﬁéglngot? %bﬁq}/e%g‘é gﬁ%fnegbfs% %ﬁggeﬁr%‘% %zﬂ%”?&ﬁ
anplified and ied to t ort ve rece Accordlngly,
The desireq sRbr EBRaBELBRS ac’B%‘E‘ i ohe PRELTELEH A0, appriied (64 i P
this case, especially with the above-described device, unnecessary radio

wave signal s SPETERWEVEUBBFPEYCHOW ISt ream resulting in inproved
interference characteristics, because the tuner 11 is BrOVIded to achi eve

selectivity regard|@§QQﬁ§hq§¥¥l &her gggdxeg short-wave braadaask, carchase

the loop antenna element L1l is wused as receiving antenna, the reception
sensitivity cEacedéved at high sensitivity. In this case, espec1ally'w1th

the above-described device, unnecessary radio wave signals are
not supplied downstream, resulting in improved interference
characteris£ics, because the tuner 11 is provided to achieve
selectivity regarding the receive frequency.

‘Furthermore, because the loop antenna element Lll is
used as receiving antenna, the reception sensitivity can be
enhanced with a smaller configuration than what involves a
separate rod or wire antenna. There is the additional
advantage that the loop antenna element Lll can be hung on a
hook ér the like or, if the sucker 15 is used, attached to a
window or the like where the condition for reception is
favorable.

Moreover, if the loop antenna'element 11 is arranged in
a favorable position for reception, such as on a window, the
meter band can be selected £xrom the contfol unit 20 placed close
to the receiver 30. Further, the directivity of thé loop

-

antenna element L1l can be utilized to improve interference

characteristics.

There is a further advantage that, as the loop antenna



enhanced with a smaller configuration than what involves a separate rod or
wire antenna. There is the additional advantage that the-|oop antenna

el enent L11 can be hung on a hook or the like or, if the sucker 15 is
used, attached to a w ndow or the |ike where the condition for reception
Is favorable. . Moreover, if the |oop antenna elenment 11 is arranged
in a favorable position for reception, sig&h as on a wi ndow, the neter

band can be Sﬂgxﬁ%‘?@ rniPnd %n?d?ﬁte’d)'oﬂ‘%i @-1%&1@1@0‘3? %hQéEietGiEQ?béﬁEﬁi ver

30. Further, Irectivity of the loop antenna elenent L11 can
~utilized to inpr | pterfe 1584 ize O] Gal

further advan aé’g‘\é[%féagﬁgéé {ﬁerl%%og%hgé}@gé\%% i oerall size ﬁl.ad% flore

13 element L1l is composed of a,flexihl.e oct.elasti i re. sugh as_pjano
wre Tt can SRRt P By (e Y it e e LR
by twisting it _i,nt.o three adjoining circles i | lyustrated_in_Fiq. 4A and,
as shown in Iﬁ%.ﬁiﬁsqr@le&tfgglbo# 19 iy ffir B8WR L} slq'og@t'hgf’.igefinto
addition, th ] ug P21 _can be |l ed off the jack J11,  and {he cable 21
can be wound PYIRGD Gt BRI FLERIER  HPFRLRRE: kidh 5L Uirhar bhe, BLUGHR
antenna device can be_readily carried together with the receiver 30 if it
i s portabl e, can be pugled off|tha JagkdilheaBgnthe|calhe 220CrR Be e

preferred enbodi ment of the present invention. The sane .
into the box 27 by turning the knob 28. Therefore, this antenna

device can be readily éarried together with the receiver 30
if it is portable. |

Fig. 5 illustrates the control unit 20 in a second
preferied embodiment of the bresent invention. The same
constituent elements as in the first embodiment are assigned
respectively the same reference signs, and their detailed
description is dispenséd with. To the output side of a DC-
to-DC converter 24 in this second embodiment are connected in
series resistors R21 to R29 and the emitters and collectors
of transistoré 021 to 029, and from the emitters is taken out
a voltage VMB, which is supplied to the contact B of the plug
21 via the cable 21. The resistors R21 to R29 have resistances
matching the voltages V1 to V9, respectively. |

Between the bases of the transistors Q21 to Q29 and the
lead of the cable 21 connected to the contact Dp of the plug
21 are connected in series the resistors R31 to R39 and the
collector-emitter connections of transistors Q31 to Q39.

There further is provided the switch S24 for switching



constituent elenents as in the first enbodi nent are assigned respectively
the sane reference signs, and their detailed description is dispensed

w th. To the output side of a DG to-DC converter 24 in this second
enbodi nent are connected in series resistors R21 to R29 and the enmitters
and collectors of transistors @1 to @9, and fromthe emtters is taken
out a voltage VMB, which is supplied toy he contact: B of the plug 21 via
t he cable 21

Vort agus va  SOREE BAA S B ehE VOARaBE e oSl AOFES 20T S e k0BLy

[ 9 dth l.ead h hl e .21 d h
bontact o of CHFER g €5 0n¢ o S Sinrt e aine G I EReEa o1 k8 rao
and the collector-enmtter conpections, o trtaéls' stors 1to

_ 9. ]
There furt her SFECTRE yoi tage 15 SHmP - £8r tRSy Af the Corlgéspondlng

14 the meter band, and the voltage fromthe cells 23 is sel ectively taken
out to one of Rk iFRe HBRAMFIIPTHIAH @33 s. The taken-out voitage is
~supplied to the base of the corresponding one of the transistors Bl to
QB9. Fur t heFurshes).t agioldings abbainegdmt onetofl therfirse to fifith
child contacts of the switch S24 is supplied to the base of an ‘
emi tter-grourckild reantiants afi theg swirkah S@4i s 29ppddrdi toi hheobageodEs,
and the collector output of the transistor Q41 is taken out as voltage VHL
and suppl i ed an enid tenrgramdgsl dranisd gHioay 0421 wilea ORheirabliss229
- consisting of diodes_, and ’;l:he collector output of the

transistor Q41 is taken out as voltage VHL and supplied to the

contact Cp of the plug P21 via the cable 21.

In this configuration, when the parent contact of the
switch S24 is connected to, for instance, the first child
contact, the transistor Q31 is turned on and thereby causes
the transistor Q21 to be turned-on. Accordingly, a voltage V1
corresponding in level to the resistor R21 is taken out at the
collector of the transistor 921, and this voltage V1 is supplied
at the contact Bp of the plug P21 as voltage VMB.

Similarly, when the parent contact of the switch 824 is
connected to one of the second to ninth child contacts, the
corresponding one of the transistors Q32 to Q39 is turned on
and thereby causes the corresponding one of the transistors
Q022 to Q29 to be turned on. Accordingly, voltages V2 to VO
corresponding in level to the resistors R22 to R29 are taken

" out at the collectors of the transistors Q22 to Q29, and these

voltages V2 to V9 are supplied at the contact Bp of the plug



In t'his configuration, when the parent contact of the swtch S24 is
connected to, for instance, the first child contact, the transistor Bl is
turned on and t-hereby causes the transistor Q1 to be turned on. '
Accordingly, a voltage V1 corresponding in level to the resistor R21 is
taken out at the collector.of the transistor @1, and this voltage V1 is
supplied at the contact Bp of the plug | gl as vol tage VMB.

Simlarly, w&e%]'lot heﬁ{)(ﬁ_rent tact of th&2switch-S24 is connected to one
of the secon ontacts, the corresponding one of fhe

transistors B2 to 9 is turned on and th caus e.,corres ondlng
Fridie s et a2,

one of the transist¥hen € Rarediocrgtaet: 9 Gyt gl gon 1E%@es
V2 to VO correspondléiérllevel to the resistors R22 to R29 are taken out .

at the col | eftPBeoef tthe £iznsi se Jiftipehiddcpontases « ResEhevbrangistar to

V9 are supplied at the contact Bp of the plug
15 P21 as volQddgés\ten on, the vdageh¥Hbardiiichc batide cofllenborwutnts?4 is

connected to one of the first to fifth child contacts, as the transistor
Q41 is then dis, “Ofeandl thye vﬁl;aganHLiisisupn&ﬂddecbotheucpntacti@p"df and
this voltage VHL is supplied to the contact Cp of the plug P21.
Then, when t lchepglegt PRdnt act of the switch S24 is connected to one of the
fifth to ninth child contacts, as the transistor Q41 is then off, the
voltage VHL, which Tisenf sshen the parent contact of the switch S24 is
| connected to one of the fifth to ninth child contacts.., as the

transistor 941. is then off, the wvoltage VHL, which is its

collector output, is *1” and this voltage VHL is suﬁplied to

thé contact Cp of the plug P21.

Therefore, .as the voltages VMB and VHL vary in the same
way as in the case of Fig. 2 correspondingly to the position
to which the switch S24 is turned, the antenna circuit section
10 can select a meter band according to the voltages VMB and
VHL, amplify receive signals of that meter band and supply them
to the receiver 30.

Since the present invention provides selectivity
regarding the receive frequency, characteristics against
interference by unneeded signals are improve'd'. The invention
can also help reduce the size and enhance the reception
sensitivity of the antenna. Furthermore, it enables the
antenna to be érranged in'.a favorable position for reception,

such as beside a window. Moreover, as the directivity of the

antenna can be utilized to improve interference



collector output, is "1" and this voltage VHL is supplied to the contact
Cp of the plug P21. Therefore, as the voltages VMB and VHL vary in
the sane way as in the case of Fig. 2 correspondingly to the position to
which the switch S24 is turned, the antenna circuit section 10 can sel ect
a nmeter band according to the voltages VMB and VHL, anplify receive
signals of that nmeter band and supply them to the receiver 30.

Since the present invention provides seld@tivity regarding the receive
frequency, ch@farReiesisbicsgaifyntharmagienethe @antenngm cadedpesirgafidyar e

i nproved. The invention can also help reduce the size and enhance the
reception sefarrieditogethenr witkrthe shoxtrarans ajedeivwemblif itheis ant enna
to be arranged in a favorable position for reception, such.as beside a

wi ndow. Moremertalbbethe directivity of the antenna can be utilized to

i nprove interference 16 ' '
characteristics. Furthernore, the antenna can be readily carried together
with the short-wave receiver, if it is portable.

17



What "is clained is: 1. An external antenna device for receiving

ghort-mﬁVé“broadeas%s_conprising an antenna circuit section, a control

uni t and the antenna circuit section being provided with a
t uner c !Umﬂut p antenna and a vari abl e-capacity di ode which
are high- ﬁreque ed to each other in paraIIeI and a

hi gh-frequency anplifier suppl led with receive signals selected by the

t uner; the control unit being p|13w ded with a controlled voltage
forning circuit for Wertedst icdg.imedodssrol | ed voltage for® said

vari abl e-capacity di ode, and a power source for said antenna circuit
section and sai d cort.r ahl edtexha hgntfermd dgvicier fortremeinig zshaxiﬂ-ag&ef rom
sai d power source and said controlled voltage are supplied to said antenna .
circuit sectbpoadésigts compriding ain esntSempd Vo gl ts Mdtivay,e af eoRityrol
with an output resulting fromthe passage of the output signals of the

hi gh- f r equencyn2gpahdi €4bids pugh the control unit. 2. An external
antenna devi ce for receiving short-wave broadcasts, conprising: an

antenna circuit SeCti:h%nant:enna ciF&A EQEtHBhtbe:Lng provﬁdfekirﬁitﬁaabltﬁnggr
~connecting said antenna circuit section and said control unit; and
consisting of a loop antenna and a variable-capacity diode
wﬁich are high-frequency-connected to each other in parallel,
and a high-frequency amplifier supplied with receive sigﬁals
selected by the tuner;

the control unit being prov&ded with a controllea
voltage forming circuit for generating a controlled voltage
for said variable-capacity diode, and a power source for said
antenna circuit section and said controlled voltage forming
circuit so that a voltage from said power source and said
controlled voltage are supplied to said antenna circuit
section; and

the cables supplying a short-wave reéeive:-with an
output resulting from the passage of the output signals of the
high-frequency amplifier through the control unit.

2. BAn external antenna device for receiving short-wave
broadcasts, comprising:

an antenna circuit section;

a control unit; |

a first cable for connecting said antenna circuit

section and said control unit; and



18 unit and an external
antenna t short-wave receiver, wherein: sai d antenna
circuit s tl ﬁlmmnmﬂd Wi th: a tuner consisting of a |oop .
ant enna e i abl e-capacity di ode which are

high-frequency connected to each other in parallel, and .a

hi gh-frequency anplifier -supplied with rggeive S|gnals sel ected by the
tuner; ' said.control unit is provided wth: a controlled
vol tage form ng cir@iskcbad ¢ahke aiom@onneawingolsbdd vohtagk dmit saidan
vari abl e-capacity di ode, and : a power source for said antenna

circuit sectigRt@psa’airterfif) tiedmWi®@ 1V ot 806hd Lt Arddge Wdddiivier, whereif:
vol tage from said power source and said controlled voltage are supplied to .

sai d antenna circui lsa3@ChheBnihacsdedit! géétlsabhs Bhevidbdtifemane tine,
the output signals of said high-frequency anplifier are taken out from

sai d second cabl e, ¥ auakdcbhE$besag! & faadléabdanﬁgﬁﬁéoél%iﬁ%ﬂt & a

supplied to said short-wave recelver. . An extern ant enna deV|ce
antennaof roo i S e ct QPH38EL L A% B iEG, qf"é@% aadea tecd
y connected
to each ot hereé)é/h %&Q&eﬂ (i;aréllel, and
a high-frequency amplifier supplied with receive
signals éelected by the tuner;
said control unit is provided with:
a controlled voltage forming circuit for generating a
controlled voltage for said variable-capacity diode, and
~a power source for said antenna circuit section and said
controlled voltage forming circuit; |
a voltage from said power soufce and said controlled
voltage are supplied to said antenna circuit section via said
first cable and, at the same time,
the output signals of said high-frequency amplifier are
taken out from said second cable, via said first cable and said
control unit, and supplied to said éhort—wave recéiver.
3. An external antenna device for receiving short-wave
broadcasts, as claimed Claim 2, wherein:

said antenna circuit section and said first cable are

detachably connected to each other hy a connector.



