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reactance. The end portions are for connection across a reactance circuit
of the miniature radio Background of the Invention
receiver. According to this invention, the antenna This invention relates
to an antenna for use in a  comprises a second antenna element having a
miniature radio receiver which may be, for    5    second predetermined
aperture area, a second example, a portable radio receiver, such as a
pair of end portions, and a second predetermined pager receiver.
reactance. The second predetermined aperture Recent requirements are such
that an antenna    area and reactance are greater than the first pre- of
the type described is for use in a high fre-   determined aperture area and
reactance, respec- quency range, such as a frequency range between   10
tively. The second antenna element is connected 440 and 460.megahertz, with
a high antenna gain.  in parallel to the first antenna element so that the
Inasmuch as the antenna gain increases with an    second pair of end
portions is superposed on the .aperture area, as called in the art, the
aperture  first pair of end portions and that the antenna has area should
be wide in order to increase the      an antenna aperture area specified by
the second antenna gain.                                15   predetermined
aperture area and an antenna A conventional antenna is usually housed in a
reactance given by a combination of the first and hollow space enveloped by
a housing or casing of  second predetermined reactances. a miniature radio
receiver and is coupled to a reactance circuit to be put into operation as
a loop  Brief Description of the Drawings antenna. The antenna should be
reduced in size   20  Fig. 1 shows a schematic elevation of a conven-
because the antenna must have a low reactance     tional antenna together
with an electric circuit ..so as to be used in the above-exemplified high
connected to the antenna; frequency range. Such a reduction of the antenna
Fig. 2 shows a perspective view of the conven- size inevitably results in a
reduction of the aper-  tional antenna illustrated in Fig. 1 together with
a ture area and, therefore, lowers the antenna gain.   25   printed board
on which the conventional antenna The reduced antenna leaves a superfluous
space    is assembled; in the hollow space when the housing is not
Fig. 3 shows a graphical representation for use changed in size. Thus, the
hollow space is not   in describing a characteristic of the conventional
effectively utilized in the receiver in which the  antenna; reduced antenna
is accommodated in the hollow    3o  Fig. 4 shows a schematic elevation of
an space.                                            antenna according to a
first embodiment of this In US-A-3,736,591 an antenna is disclosed
invention together with an electric circuit con- which has a U-shaped
configuration and serves     nected to the antenna; as a part of a housing
of a miniature radio         Fig. 5 shows a perspective view of an antenna
receiver. The proposed antenna is effectively   35   according to a second
embodiment of this inven- used in a low frequency range between 148 and
tion; 174 megahertz in cooperation with a reactance       Fig. 6 shows a
perspective view of the antenna circuit connected thereto. A comparatively
high   illustrated in Fig. 5 together with a printed board antenna gain may
be attained in the low fre-      to which the antenna is attached; quency
range in comparison with the above-   40     Fig. 7 shows an enlarged
sectional view taken mentioned antenna housed in the housing. In       by a
plane which includes a line 7-7 drawn in Fig. order to be used in the high
frequency region as  6; mentioned above, the proposed antenna should
Fig. 8 shows a graphical representation for use be reduced in size like in
the abovementioned     in describing a characteristic of the antenna illus-
antenna. In addition, the housing should also be   45   trated in Fig. 6;
reduced in size because the antenna serves as the   Fig. 9 shows a
perspective view of an antenna part of the housing. As a result, the
antenna gain  according to a third embodiment of this inven- is inevitably
lowered when used in the high       tion; frequency range.
Fig. 10 shows a perspective view of an antenna 50   according to a fourth
embodiment of this inven- Summary of the Invention
tion; and It is an object of this invention to provide an   Fig. 11 shows a
perspective view of the antenna antenna which is for use in a miniature
radio     illustrated in Fig. 10 and assembled on a printed receiver and
which is capable of accomplishing a  board. high antenna gain in a high
frequency range.  55 It is another object of this invention to provide
Description of the Preferred Embodiments an antenna of the type described,
which is cap-     Referring to Fig. 1, a conventional antenna will able of
effectively utilizing a hollow  space     be described for a better
understanding to this enveloped by a housing of a miniature radio
invention. This antenna is housed in a housing receiver.
60   (not shown) of a miniature radio receiver. Let the An antenna to which
this invention is applicable  antenna be used in a desired frequency band
is for use in connection to a miniature radio     including, for example
450 MHz. The illustrated receiver and comprises a first antenna element
antenna is specified by an antenna element 20 having a first predetermined
aperture area, a first  having a pair of end portions and a predeter- pair
of end portions, and a first predetermined   65   mined reactance. The
predetermined reactance  



3                  0 122 485                       4 rnay be considered an
inductance in the desired   quency band. In fact, the aperture area 28
frequency band. A n antenna circuit is formed. by  occupies about one-sixth
of the superfluous connecting a variable capacitor 22 between the    space
left in the housing. A reduction of the end portions and by connecting an
additional      antenna gain is inevitable with this structure. capacitor
24 to one of the end portions. The    5   Referring to Fig. 3, a curve 29
shows a fre- antenna circuit has a loop formed by the antenna   quency
versus reflection coefficient characteristic element 20 and the variable
capacitor 22. A        of the conventional antenna illustrated in Fig. 2.
combination of the variable and the additional     From the curve 29, it is
readily understood that capacitors 22 and 24 may be called a reactance
the conventional antenna has a frequency band of circuit. It is possible to
provide a predetermined   10   2.7 MHz when the reflection coefficient is
equal to output impedance at the desired frequency band     0.33, namely,
when a voltage standing-wave ratio by selecting the predetermined reactance
and       (VSWR) is equal to 2. both capacitances of the variable and the
Referring to Fig. 4, an antenna according to a additional capacitors 22 and
24. In other words,  first embodiment of this invention comprises a the
antenna circuit is tuned to or resonant with   15  first antenna element 31
of a conductive wire. The the desired frequency band in cooperation with
first antenna element 31 has a first pair of end the inductance and both of
the capacitances. As    portions A and B and a first generally U-shaped the
desired frequency band becomes high, each      conductive path connected
across the first pair of of the inductance and the capacitances should
end portions A and B through portions C and D, become small. Inasmuch as
each capacitance has   20   which will be called first and second
intermediate an irreducible limitation, the inductance should   portions.
Thus, the first conductive path is defined be rendered small with an
increase of the desired  by A-C-A-B. The first antenna element 31 has W
frequency band.                                    a first predetermined
aperture and a first pre- An aperture area 28 is determined by the loop
determined reactance which may be similar to the formed by the antenna
element 20 connected to   25   predetermined  aperture area and the pre-
the variable capacitor 22 and should be reduced    determined reactance
described in conjunction with a decrease of the inductance. An antenna
with Figs. 1 and 2, respectively. The first pre- gain is therefore lowered
with a reduction of the  determined reactance may therefore be an induc-
perture area, as described in the preamble of the   tance. Let the
inductance be called a first induc- instant specification.
30   tance L, and be equal to 10 nH. Referring to Fig. 2, the conventional
antenna      Inasmuch as the variable capacitor 22 and the illustrated in
Fig. 1 is assembled on a printed    additional capacitor 24 are connected
to the first board 26 on which the variable capacitor 22 and    pair of end
portions A and B to form a first the additional capacitor 24 (both being
not shown  antenna circuit in a manner described with ref- in Fig. 2) are
deposited in a known manner   35   erence to Fig. 1, the first antenna
element 31 can together with the other elements necessary for     be tuned
to or resonant with the desired fre- the miniature radio receiver. In the
example being  quency band. The first antenna circuit has a first
illustrated, the printed board 26 is of a rectangular  loop formed by the
first antenna element 31 and shape surrounded by a pair of longitudinal
sides  the variable capacitor 22 connected between the and a pair of
transverse sides. The printed board   40   first pair of end portions A and
B. 26 has a-front surface directed towards the top of   A second antenna
element 32 of a conductive Fig. 2 and a back surface opposite to the front
wire is connected in parallel to the first antenna surface and directed
towards the bottom. The       element 31. More specifically, the second
antenna illustrated antenna element 20 has the end por-    element 32 has a
second pair of end portions tions which are somewhat displaced from each
45   which are common to the first pair of end portions other and which are
attached to the variable       A and B and which are therefore designated
by capacitor 22 laid on the printed board 26. The     the same reference
letters as the first pair of end aperture area 28 is defined in the antenna
element  portions A and B. The second antenna element 32 20 above and below
the printed board 26. The       has a second conductive path connected
across antenna element 20 is 13 millimeters high, 5   50   the second pair
of end portions through third and millimeters wide, and 28 millimeters
long. Any-   fourth intermediate portions E and F placed on way, the
aperture 28 partially occupies the printed  extensions of the line segments
A-C and B-D, board 26 along one of the longitudinal sides. The
respectively. Thus, the first and second conduc- antenna gain is about -16
dB at the desired        tive paths are coplanar. frequency band when
represented by a dipole   55    A second predetermined aperture area and a
ratio.                                             second predetermined
reactance are defined by It should be mentioned here that the aperture
the second conductive path of A-E-F-B and 28 might be wholly expanded along
each longi-      are greater than the first predetermined aperture tudinal
side of the printed board 26 because a     area and the first predetermined
reactance, superfluous space is left in the housing of the   60
respectively. Like the first predetermined react- miniature radio receiver.
In other words, it would  ance, the second predetermined reactance may be
possible to accommodate in the superfluous      be an inductance and
therefore be called a second space an antenna greater than the illustrated
inductance L2. The second inductance L2 is antenna. However, the aperture
area 28 should be   selected so as not to be tuned to the desired 



determined in dependence upon the desired fre-   65   frequency band in
cooperation with the variable 3    5                  0 122 485
6 capacitor 22 and the additional capacitor 24. In  of longitudinal wires
used in the antenna of Fig. other words, the second inductance L2 is too
4. large to form a resonance circuit in cooperation    The illustrated
antenna comprises first and the variable capacitor 22 and the additional
second rods 41 and 42 extended from the upper capacitor 24. Let the second
predetermined    5    and the lower plates 40a and 40b downwards reactance
be equal to 50 nH.                      and upwards of Fig. 5,
respectively, and third and The connection of the variable capacitor 22
fourth rods 43 and 44 extended from the upper and the additional capacitor
24 puts the second   and the lower plates 40a and 40b downwards antenna
element 32 into operation as a second     and upwards of Fig. 5,
respectively. The first antenna circuit having a second loop formed by   10
through the fourth rods 41 to 44 have rod axes the second antenna element
32 and the variable    perpendicular to a plane defined by a parallel
capacitor 22. Tft antenna illustrated in Fig. 4   arrangement of wires.
Each of the first through may be referred to as a double loop antenna
the fourth rods 41 to 44 is of an electrical conduc- because the antenna
has two loops connected to    tor. The first and the second rods 41 and 42
are the variable capacitor 22.                   is   somewhat displaced
relative to each other in the From the above, it is readily understood that
direction of the long sides. A spacing between the second predetermined
aperture area is         the first and the second rods 41 and 42 may be 3
coplanar with the first predetermined aperture    millimeters. The first
and the second rods 41 and area and has a partial area common to the first
42 are not connected to the lower and the upper predetermined aperture
area.                 20   plates 40b and 40a to define the first pair of
end The illustrated antenna has an antenna aper-     portions A and B on
their ends, respectively. Kbture area specified by the second predetermined
The third and fourth rods 43 and 44 have antenna area and an antenna
inductance Lo         coaxial rod axes to define the first and the
specified by a combination of the first and the   second intermediate
portions C and D at which second inductances 1I and L2. Inasmuch as the
26   the third and the fourth rods 43 and 44 are first and the second
antenna elements 31 and 32   attached to the upper and the lower plates 40a
are connected in parallel, the antenna inductance  and 40b, respectively.
The third and the fourth Lo is given by:
rods 43 and 44 are not connected to each other. The first through the
fourth rods 41 to 44 serve to L = L, * L2/(L1 + ,2).    (1)   30   form the
first antenna circuit having the first loop, like in Fig. 4. In other
words, the first In Equation (1), the antenna inductance Lo is   through
the fourth rods 41 to 44 serve to define a smaller than the first
inductance LI and is sub-  part of the first antenna element as mentioned
in stantially equal to the first inductance LI when  conjunction with Fig.
4. The first antenna the second inductance L2 is extremely greater   35
element 31 has the first predetermined aperture than the first inductance
L,. Thus, the illustrated  specified by the dot-and-dash line A-C-DU--B.
antenna is readily tuned to or resonant with the    The third and the
fourth intermediate portions desired frequency band even when the desired
E and F which are on the same plane as the first frequency band becomes
high. Inasmuch as the      and the second rods 41 and 42 are defined
antenna aperture area is rendered wide, a high   40   between the upper and
the side plates 40a and antenna gain is accomplished by enlargement of
40c and between the lower and the side plates the antenna aperture area.
40b and 40c, respectively. Thus, the second In addition, a quality factor Q
is reduced by   antenna element is specified by the first and the
connection of the second antenna element 32 to    second rods 41 and 42 and
the third and the the first antenna element 31. This means that a   45
fourth intermediate portions 43 and 44. The frequency band of the antenna
becomes wide in     second antenna element has the second pair of
comparison with the conventional antenna illus-   end portions common to
the first pair of end trated with reference to Figs. 1 and 2.
portions A and B and the second predetermined Referring to Fig. 5, an
antenna according to a  aperture area which is defined by an area second
embodiment of this invention comprises   50   A-E-F-B and which is on the
same plane as similar parts designated  by like reference       the first
predetermined aperture area. Thus, the numerals and letters. The
illustrated antenna     second predetermined aperture area is partially
comprises an upper plate 40a, a lower plate 40b   superposed on the first
predetermined aperture parallel to the upper plate 40a with a gap left
area. At any rate, the second antenna element therebetween, and a side
plate 40c contiguous   55   serves to form the second antenna circuit
having between the upper and the lower plates 40a and    the second loop,
like in Fig. 4. 40b. Each of the upper and the lower plates 40a
Referring to Figs. 6 and 7, the antenna illus- and 40b is of a rectangular
shape having a pair of  trated in Fig. 5 is assembled on a printed board
long sides and a pair of short sides and is 70    26 which is similar to
that illustrated in Fig. 2 millimeters long and 20 millimeters wide. The
60   except that through holes are formed on the side plate 40c is 13
millimeters tall. Each plate  printed board 26 to receive the rods 41 to
44, as 



40a to 40c may be equivalent to a great number    best shown in Fig. 7. The
variable capacitor 22 of wires which are arranged on the upper and      and
the additional capacitor 24 are deposited on the lower plates 40a and 40b
parallel to the long  the printed board 26, as mentioned in conjunc- sides
and each pair of which is similar to a pair  65   tion with Fig. 2.    7.
0 122 485                       8 -t     The first and the second rods 41
and 42 are       second pair of end portions and the third and the attached
to the printed board 26 through first and  fourth end portions E and F. The
second predeter- second receptacles 46 and 47 fixed to the through  mined
aperture area is greater than the first pre- holes and are electrically
connected across the    determined aperture area, as is the case with Fig.
variable capacitor 22. The first rod 41 is also    5    4. As shown in Fig.
9, the second predetermined connected to the additional capacitor 24, as
aperture area is substantially orthogonal to the shown in Fig. 4.
first predetermined aperture area. The second In Fig. 7, the third and the
fourth rods 43 and 44  antenna element 32 has a second inductance L2 are
electrically connected to each other through a  similar to that illustrated
in Fig. 4. third receptacle 48 which is fixed to the through    to  The
variable capacitor 22 and the additional hole to receive both of the third
and the fourth   capacitor 24 are connected in the manner rods 43 and 44.
described in conjunction with Fig. 4 to be tuned to Thus, the first antenna
element 31 forms the     the desired frequency. first antenne circuit by
connecting the third rod 43  The illustrated antenna has a wide antenna to
the fourth rod 44 through the third conductive   15   aperture area and a
reduced inductance, like in receptacle 48 and by connecting the variable
Fig. 4. Therefore, it is possible to accomplish a capacitor 22 and the
additional capacitor 24.      high antenna gain. As shown in Fig. 6, the
printed board 26 is        Referring to Fig. 10, an antenna according to a
covered with the upper and the lower plates 40a    fourth embodiment of
this invention is similar to and 40b along one of the longitudinal sides of
the   20   that illustrated in Fig. 9 except that an upper plate printed
board 26. This means that the second       40a, a lower plate 40b, and a
side plate 40c are antenna element 32 has the second predeter-
substituted for the single conductive wire used in mined aperture area
which can cover one of the     Fig. 9 and that first through fourth ends 41
to 44 longitudinal sides of the printed board 26. As a   are disposed like
in Fig. 5. As shown in Fig. 10, result, it is possible to make the second
predeter-   25   each of the upper and the lower plates 40a and mined
aperture area have a maximum space.          40b is opposed to the other
with a gap left Thus, the second predetermined aperture area is
therebetween and is of a rectangular shape wider than the first
predetermined aperture area   having a pair of short sides and a pair of
long and specifies an antenna aperture area of the      sides contiguous to
the short sides. One of the antenna illustrated in Figs. 5 through 7.
Therefore,   30   short sides of each of the upper and the lower the
antenna has an antenna gain greater than that  plates 40a and 40b is
contiguous to the side plate of the conventional antenna illustrated in
Fig. 2.  40c while the other short side of the upper plate The antenna gain
of the antenna shown in Figs. 5   40a is spaced apart from the other short
side of through 7 is equal to -12 dB and is improved by 4  the lower plate
40b. The long sides of each of the dB in comparison with the conventional
antenna.   35   upper and the lower plates 40a and 40b are Referring to
Fig. 8, a curve 51 shows a fre-     contiguous to the short sides of each
plate 40a quency versus reflection coefficient characteristic  and 40b and
are substantially orthogonal to the of the antenna illustrated with
reference to Figs. 5  short sides of each plate 40a and 40b. to 7. It is to
be noted in Fig. 8 that the abscissa is  The first antenna element 31 is
formed between gauged on a scale different from that of Fig. 3. As   40
the other short sides of the upper and the lower shown in Fig. 8, the
antenna has a frequency band  plates 40a and 40b while the second antenna
of 17.5 MHz when the reflection coefficient is     element 32 is formed
between the long sides of equal to 0.33. From this fact, it is understood
that  the upper and the lower plates 40a and 40b. More the frequency band
of the antenna illustrated in   specifically, the first and the second rods
41 and Figs. 5 to 7 is expanded to about 6.5 times that   45   42 are
extended from the upper and the lower frequency band of the conventional
antenna         plates 40a and 40b towards the bottom and the which is
illustrated in Fig. 3.                    top of Fig. 10, respectively,
like in Fig. 5. The first Referring to Fig. 9, an antenna according to a
and the second rods 41 and 42 define the first pair third embodiment of
this invention is similar to   of end portions A and B and are somewhat
that illustrated in Fig. 4 except that the first   so   displaced from each
other to be connected to the antenna element 31 is substantially orthogonal
to  variable capacitor 22 in the manner described in the second antenna
element 32. More particu-       conjunction with Fig. 5. Each of the first
and the larly, the first and the second antenna elements  second rods 41
and 42 is adjacent to that front 31 and 32 are formed by a single
conductive wire.  vertex between the short and the long sides Like in Fig.
4, the first antenna element 31 has a    55   which is placed away from the
side plate 40c. first pair of end portions A and B and a first pre-  The
third rod 43 is directed towards the bottom determined aperture area
defined by the first pair  of Fig. 10 in the vicinity of a rear vertex
between of end portions A and B and the first and the      the short and
the long sides of the upper plate second intermediate portions C and D. The
first    40a. The third rod 43 is shorter than a half of the 



antenna element 31 has a first inductance LI   60   gap, as is the case
with the third rod illustrated in similar to that illustrated in Fig. 4.
Fig. 5. The fourth rod 44 is extended from the The second antenna element
32 has a second       lower plate 40b towards the top, opposing the pair of
end portions connected in common to the   third rod 43, and is not brought
into contact with first pair of end portions A and B and a second    the
third rod 43 in Fig. 10. Thus, the third and the predetermined aperture
area defined by the   65   fourth rods 43 and 44 serve to determine the
first 5    9                   0 122 485                       10 dnd the
second intermediate portions C and D on      described with reference to
Fig. 4. In Figs. 5 and the upper and the lower plates 40a and 40b,
10, thin sheets or plates may be used for connec- respectively.
tion between the upper and the lower plates 40a The first through the
fourth rods 41 to 44 serve   and 40b instead of the rods 41 and 44. The
first to define the first antenna element along the other    5    and the
second antenna elements may be capaci- short sides of the upper and the
lower plates 40a    tive when the reactance circuit is inductive. and 40b.
The first antenna element has the first predetermined aperture area
specified by the first   Claims through the fourth rods 41 to 44. The
second antenna element is substantially   10     1. Antenna, for connection
to a miniature radio defined along the long sides of the upper and the
receiver, comprising a first antenna element (31) lower plates 40a and 40b
by the first and the        having a first predetermined aperture area, a
first second rods 41 and 42 and third and fourth           pair of end
portions, and a first predetermined intermediate portions E and F similar
to those      reactance, said end portions being for connection illustrated
in Fig. 5. The first pair of end portions A    15   across a reactance
circuit (22, 24) of said minia- and B and the third and the fourth
intermediate     ture radio receiver, characterized in that the portions E
and F are coplanar to form the second    antenna comprises a second antenna
element predetermined aperture area substantially ortho-     (32) having a
second predetermined aperture gonal to the first predetermined aperture
area.      area, a second pair of end portions, and a second Referring to
Fig. 11, the antenna illustrated in   20    predetermined  reactance, said
second  pre- Fig. 10 is assembled on a printed board 26 in a
determined aperture area and reactance being manner described in
conjunction with Figs. 6 and     greater than said first predetermined
aperture 7. More particularly, the first and the second rods  area and
reactance, respectively, said second 41 and 42 are connected through first
and second     antenna element (32) being connected in parallel receptacles
46 and 47 across the variable   25   to said first antenna element (31) so
that said capacitor deposited on the printed board 26 while   second pair
of end portions is superposed on said the third and the fourth rods 43 and
44 are         first pair of end portions and that said antenna connected
to each other through the third recep-     has an antenna aperture area
specified by said tacle 48.
second predetermined aperture area and an Thus, the first and the second
antenna elements   30   antenna reactance given by a combination of said 31
and 32 form the first and the second antenna      first and said second
predetermined reactances. circuits, respectively, when the reactance
circuit,   2.' Antenna as claimed in Claim 1, wherein said such as the
variable and the additional capacitors   reactance circuit (22, 24) is
capacitive while each 22 and 24 are connected to the first and the
of said first and said second predetermined reac- second antenna elements
31 and 32. The first and    35   tances and said antenna reactance is
inductive. the second antenna circuits have the first and the    3. Antenna
as claimed in Claim 1 or 2, wherein second loops formed between the first
antenna       said second predetermined aperture area has a element 31 and
the variable capacitor 22 and         partial area which is common to said
first pre- between the second antenna element 32 and the       determined
aperture curve. variable capacitor 22, respectively. The first   40   4.
Antenna as claimed in Claim 3, wherein said antenna element 31 has the
first inductance LI      first and said second predetermined areas are
while the second antenna element 32 has the          coplanar. second
inductance L2 which is greater than the        5. Antenna as claimed in
Claim I or 2, wherein first inductance LI, like in Fig. 5. With this struc-
said second predetermined aperture area is sub- ture, the antenna reactance
is substantially deter-   45   stantially orthogonal to said first
predetermined mined by the first inductance LI and the antenna    aperture
area. aperture area is determined by the second pre- determined aperture
area. As a result, the          Patentanspruche antenna inductance and the
antenna gain are rendered small and high, respectively, in com-   50   1.
Antenne fOr Klein-Radioempfbnger mit einem parison with the conventional
antenna.              ersten Antennenelement (31) mit einem ersten The
antenna described with reference to Figs.      vorgegebenen Aperturbereich,
einem ersten Paar 10 and 11 has a wide frequency band similar to
Endabschnitten und einer ersten vorgegebenen that illustrated in Fig. 8 and
directivity improved  Reaktanz, wobei die Endabschnitte eine Verbin- by 8
dB as compared with the antenna illustrated    55   dung Ober einen
Reaktanzschaltkreis (22, 24) des in Figs. 5 through 7. The additional
capacitor 24   Klein-Radioempfangers bilden, dadurch gekenn- 



may not be changed over the wide frequency          zeichnet, daB die
Antenne ein zweites Antennen- band because the antenna per se is resonant
to      element (32) mit einem zweiten vorgegebenen the wide frequency
band.                             Aperturbereich, ein zweites Paar
Endabschnitte While this invention  has thus far been    60   und eine
zweite vorgegebene Reaktanz aufweist, described in conjunction with several
embodi-        wobei der zweite vorgegebene Aperturbereich - ments thereof,
it will readily be possible for those  und die Reaktanz groper sind als der
erste vor- skilled in the art to put this invention into practice  gegebene
Aperturbereich bzw. Reaktanz und in various other manners. For example,
more         wobei das zweite Antennenelement (32) parallel than two loops
may be formed in the manner   65   zum ersten Antennenelement (31) derart
geschal- 6    9                   0 122 485                       10 and
the second intermediate portions C and D on     described with reference to
Fig. 4. In Figs. 5 and the upper and the lower plates 40a and 40b,
10. thin sheets or plates may be used for connec- respectively.
tion between the upper and the lower plates 40a The first through the
fourth rods 41 to 44 serve  and 40b instead of the rods 41 and 44. The
first to define the first antenna element along the other    5    and the
second antenna elements may be capaci- short sides of the upper and the
lower plates 40a   tive when the reactance circuit is inductive. and 40b.
The first antenna element has the first predetermined aperture area
specified by the first  Claims through the fourth rods 41 to 44. The second
antenna element is substantially   1o    1. Antenna, for connection to a
miniature radio * defined along the long sides of the upper and the
receiver, comprising a first antenna element (31) lower plates 40a and 40b
by the first and the       having a first predetermined aperture area, a
first second rods 41 and 42 and third and fourth          pair of end
portions, and a first predetermined intermediate portions E and F similar
to those      reactance, said end portions being for connection illustrated
in Fig. 5. The first pair of end portions A    15   across a reactance
circuit (22, 24) of said minia- and 8 and the third and the fourth
intermediate     ture radio receiver, characterized in that the portions E
and F are coplanar to form the second    antenna comprises a second antenna
element predetermined aperture area substantially ortho-    (32) having a
second predetermined aperture gonal to the first predetermined aperture
area.     area, a second pair of end portions, and a second Referring to
Fig. 11, the antenna illustrated in   20   predetermined  reactance, said
second  pre- Fig. 10 is assembled on a printed board 26 in a     determined
aperture area and reactance being manner described in conjunction with
Figs. 6 and    greater than said first predetermined aperture 7. More
particularly, the first and the second rods  area and reactance,
respectively, said second 41 and 42 are connected through first and second
antenna element (32) being connected in parallel receptacles 46 and 47
across the variable   25   to said first antenna element (31) so that said
capacitor deposited on the printed board 26 while   second pair of end
portions is superposed on said the third and the fourth rods 43 and 44 are
first pair of end portions and that said antenna connected to each other
through the third recep-    has an antenna aperture area specified by said
tacle 48.                                           second predetermined
aperture area and an Thus, the first and the second antenna elements   30
antenna reactance given by a combination of said 31 and 32 form the first
and the second antenna     first and said second predetermined reactances.
circuits, respectively, when the reactance circuit,   2. Antenna as claimed
in Claim 1, wherein said such as the variable and the additional capacitors
reactance circuit (22, 24) is capacitive while each 22 and 24 are connected
to the first and the        of said first and said second predetermined
reac- second antenna elements 31 and 32. The first and    35   tances and
said antenna reactance is inductive. the second antenna circuits have the
first and the    3. Antenna as claimed in Claim 1 or 2, wherein second
loops formed between the first antenna       said second predetermined
aperture area has a element 31 and the variable capacitor 22 and
partial area which is common to said first pre- between the second antenna
element 32 and the       determined aperture curve. variable capacitor 22,
respectively. The first   40   4. Antenna as claimed in Claim 3, wherein
said antenna element 31 has the first inductance LI      first and said
second predetermined areas are while the second antenna element 32 has the
coplanar. second inductance L2 which is greater than the        5. Antenna
as claimed in Claim 1 or 2, wherein first inductance LI, like in Fig. 5.
With this struc-  said second predetermined aperture area is sub- ture, the
antenna reactance is substantially deter-   45   stantially orthogonal to
said first predetermined mined by the first inductance L, and the antenna
aperture area. aperture area is determined by the second pre- determined
aperture area. As a result, the          Patentanspriche antenna inductance
and the antenna gain are rendered small and high, respectively, in com-
50   1. Antenne fur Klein-Radioempfdnger mit einem parison with the
conventional antenna.              ersten Antennenelement (31) mit einem
ersten The antenna described with reference to Figs.     vorgegebenen
Aperturbereich, einem ersten Paar 10 and 11 has a wide frequency band
similar to      Endabschnitten und einer ersten vorgegebenen 



that illustrated in Fig. 8 and directivity improved  Reaktanz, wobei die
Endabschnitte eine Verbin- by 8 dB as compared with the antenna illustrated
55   dung Fber einen Reaktanzschaltkreis (22, 24) des in Figs. 5 through 7.
The additional capacitor 24   Klein-Radioempfangers bilden, dadurch gekenn-
may not be changed over the wide frequency          zeichnet, daM die
Antenna ein zweites Antennen- band because the antenna per se is resonant
to      element (32) mit einem zweiten vorgegebenen the wide frequency
band.                            Aperturbereich, ein zweites Paar
Endabschnitte While this invention  has thus far been    60   und eine
zweite vorgegebene Reaktanz aufweist, described in conjunction with several
embodi-       wobei der zweite vorgegebene Aperturbereich ments thereof, it
will readily be possible for those  und die Reaktanz gr6ler sind als der
erste vor- skilled in the art to put this invention into practice  gegebene
Aperturbereich bzw. Reaktanz und in various other manners. For example,
more         wobei das zweite Antennenelement (32) parallel than two loops
may be formed in the manner   65   zum ersten Antennenelement (31) derart
geschal- 6    11                  0 122 485                      12 tet
ist, daR das zweite Paar Endabschnitte auf dem  risee en ce que. I'antenne
comprend un second ersten Paar Endabschnitten uberlagert ist, und
element d'antenne (32) ayant une seconde sur- dal( ein
Antennen-Aperturbereich der Antenne       face d'ouverture predeterminee,
une seconde durch den zweiten vorgegebenen Aperturbereich      paire de
parties d'extremite et une seconde reac- und eine Antennenreaktanz durch
eine Kom-    s    tance predeterminee, la seconde surface d'ouver- bination
der ersten oder zweiten vorgegebenen      ture pr6d6terminee et la
reactance etant supe- Reaktanz bestimmt werden.
rieures 3 la premiere surface d'ouverture pr6de- 2. Antenna nach Anspruch
1, dadurch gekenn-      terminee et A la reactance, respectivement, le
zeichnet, daB der Reaktanzschaltkreis (22, 24)     second el6ment d'antenne
(32) etant connect6 en kapazitiv ist und daB sowohl die erste als auch die
10   parallAle au premier 6lement d'antenne (31) de zweite vorgegebene
Reaktanz und die Antennen-      sorte que la seconde paire de parties
d'extremit6 reaktanz induktiv sind.                            est
superposee A la premiere paire de parties 3. Antenne nach Anspruch 1 oder
2, dadurch        d'extremit6 et que l'antenne a une surface d'ou-
gekennzeiLhnet, dai3 der zweite vorgegebene        verture d'antenne
specifi6e .par la seconde sur- Aperturbereich einen mit dem  ersten vorge-
15   face d'ouverture predeterminee et une r6actance gebenen Aperturbereich
gemeinsamen Partialbe-      d'antenne donn6e par une combinaison des pre-
reich aufweist.                                    miere et seconde
reactances predeterminees. 4. Antenne nach Anspruch 3, dadurch gekenn-
2z Antenne selon la revendication 1, caracte- zeichnet, dal der erste und
der zweite vorgege-    ris6e en ce que le circuit de reactance (22, 24) est
bene Bereich coplanar sind.                   20   capacitif alors que
chacune des premiere et 5. Antenne nach Anspruch 1 oder 2, dadurch
seconde reactances pr6determin6es et la reac- gekennzeichnet, dae  der
zweite vorgegebene        tance d'antenne sont inductives. Aperturbereich
im wesentlichen orthogonal zum        3. Antenne selon la revendication 1
ou la reven- ersten vorgegebenen Aperturbereich ist.            dication 2,
caracterisee en ce que la seconde 25   surface d'ouverture pr6determinee a
une surface Revendications                                     partielle
qui est commune 3 la premiere surface d'ouverture predeterminee. 1. Antenne
pour connexion a un r6cepteur de        4. Antenne selon la revendication
3, dans radio miniature, comprenant un premier 6l6ment     laquelle la
premiere et la seconde surface prede- d'antenne (31) ayant une premiere
surface   30   terminee sont dans le meme plan. d'ouverture pred6termin6e,
une premiere paire        5. Antenne selon la revendication 1 ou la reven-
de parties d'extremit6, et une prQmiere reactance  dication 2, dans
laquelle la seconde surface d'ou- pr6determin6e, les parties d'extremit6
servant au  verture   predetermin6e   est  sensiblement raccordement aux
bornes d'un circuit A reactance   perpendiculaire A la premiere surface
d'ouverture (22, 24) du r6cepteur de radio miniature, caracte-   35
pr6d6terminee. 40 45 50 56 60 I 111111!11111111111111 1111111 *       L  M
S* 7    


