13 om which circuits are mounted is provided in the box 11. The netal
fitting; 12 is electrically connected to a high frequency circuit (feeding
ci.rcuit) 14 on the board 13 via a spring 15. The antenna body is
conposed of a fixed antenna unit 20 and a slide antenna unit 30. The fixed
antenna unit 20 has a helical antenna 21 and the |ower end of the helical
antenna 21 is electrically connected to an antenna junction nmetal fitting
23 through a base 22. Further, the antenna junction netal fitting 23 is
screwed in the netal fitting 12. The helical antenna 21 is covered

with an antenna cover 25 havin
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metal fitting 12 is electrically connected to a high frequency
circuit (feeding circuit) 14 on the board 13 via a spring 15.

The antenna body is composed of a fixed antenna unit 20 and
a slide antenna unit 30. The fixed antenna unit 20 has a helical
antenna 21 and the lower end of the helical antenna 21 is
electrically connected to an antenna junction metal fitting 23
through a base 22. Further, the antenna junction metal fitting
23 is screwed in the metal fitting 12.

The helical antenna 21 is covered with an antenna cover 25
having a cylindrical cup shape and formed by insulation material
and the opening of this cover 25 is attached to the antenna
juﬁction metal fitting 23. Note that, an antenna fixing unit 26
is provided at the center position of the upper end of the
antenna cover 25.

An antenna cover 33 is provided freely in sliding on the
wind axis of the helical antenna 21 through the hole of an
antenna fixing metal fitting 26 and the hole at the center of the
antenna junction metal fitting 23.

Furthermore, at the top of the antenna cover 33, a knob 34
for inserting and pulling out the slide antenna unit 30 is formed
in one body, and in the vicinity position of that, a fixing part
35 haﬁing larger diameter is formed so that the fixing part 35 is

fixed at the center hole of the antenna fixing metal fitting 26



and t'he opening of this cover 25 is attached to the antenna junction netal
fitting; 23. Note that, an antenna fixing unit 26 is provided at the center
position of the upper end of the antenna cover 25. An ant enna cover
33 is provided freely in sliding on the wnd axis of the helical antenna
21 t-hrough the hole of an antenna fixing netal fitting 26 and the hol e at
the center of the antenna junction netal fitting 23. Furt hernore, at
the top of the antenna cover 33, a knob 34 for inserting and pul ling out
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to the lower end of the antenna cover 33 so that the lower end of
a monopole antenna 31 is electrically connected to this stopper
41;

Note that, in Figs. 12(A) and 12(B), the portion where
hatching is not added other than the print distributing board 13
represents that is made of conductive material.

According to the above structure, the lower end of the
helical antenna 21 is connected to the high frequency circuit 14
via a signal path of the base 22 - antenna junction metal fitting
23 - metal fitting 12 - spring 15 to supply electric power by the
high frequency circuit 14 so that the helical antenna 21 operates
as a transmitting/receiving antenna.

However, as shown in Fig. 12(B), in the state where the
slide antenna unit 30 is contained in the box 11, the monopole
antenna 31 is located at the position where is not connected to
the high frequency circuit 14 and is not electromagnetically
connected to the helical antenna 21; thus the antenna 31 becomes
the state where does not regard transmission and reception.

Accordingly, in this case, transmission and reception, more
particularly, reception of call incoming in carrying is conducted
only by the helical antenna 21.

On the contrary, as shown in Fig. 12(A), when the slide

antenna unit 30 is pulled out from the box 11, the lower end of



when the antenna cover 33 is contained in the box 11 so as to connect to
each other. Also, a conductive stopper 41 is attached to the |ower end of
t he antenna cover 33 so that the |lower end of a nonopole antenna 31 is
electrically connected to this stopper 41. Note that, in Figs. 12(A)
and -12(B), the portion where hatching is not added other than the print
distributing board 13 represents that is made of conductive material.
According to the above structure, the lower end of the helical antenna 21
is connected to the high frequency circuit 14 via a signal path of the

base 22, antenng, Lunction mEbal TLLLNG 3% TRL%hsfh! EOgudhcy SPTI MO 15
circuit 14 through a signal path of the stopper 41 - metal
fitting 12 - spring 15 so as to receive electric power.

Further, in this state, the monopole antenna 31 is
positioned on the wind axis of the helical antenna 21 and the top
(upper end) projects from the upper end portion of the helical
antenna 21 toward the outéide. Accordingly, the monopole antenna
31 and the helical antenna 21 operate in corporate so that the
characteristic as a transmitting/receiving antenna is improved;
thus transmission and reception in communicating is performed
securely.

In the aforementioned antenna unit, its operation frequency
is basically determined according to the antenna length of the
helical antenna 21 and the monopole antenna 31. And the antenna
unit and the high frequency circuit 14 are matched with each
other by providing a matching circuit comprised of a condenser
and a coil in the high frequency circuit 14.

By the way, frequency bands used in portable telephones is
roughly classified into the following two:

(1) 800 MHz band... which is used in all over the world.
(2) 1.5 GHz band... which is used in Japan.
1.8 GHz band... which is used in Europe or the 1like.
1.9 GHz band... which is used in US or the like.

Therefore, to improve the usability, a portable telephone



hi gh frequency circuit 14 so that the helical antenna 21 operates as a
toransm tting/receiving antenna. However, as shown in Fig. 12(B), in
the state where the slide antenna unit 30 is contained in the box 11, the
nmonopol e antenna 31 is |located at the position where is not connected to
the -high frequency circuit 14 and is not electromagnetically connected to
the helical antenna 21; thus the antenna 31 becones the state where does
not regard transm ssion and reception. Accordingly, in this case,

transm ssion, and_receptigon, nore articul eption call jncomn
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contrar as shown in Fig. 12(A), when the slide antenna unit 30 is pulled
out frc%#??kf% x 11, the lower end of P 3

However, these frequency bands of terms (1) and (2) are
different twice or more from each other. Accordingly, in the
case where a portable telephone is used for both frequency bands
of terms (1) and (2), two pieces of antennas operating for each
frequency band are required.

Although, providing two antennas in one portable telephone
is.disadvantageous in smallizing and light-weighting of a
portable telephone, and it is disliked in design. Also, it is
inconvenience for a user in that the user must select an antenna
in accordance with the frequency band would like to use and pull
out the antenna in communicating.

Furthermore, for example, with respect to the frequency used
in the PDC (personal digital cellular) (800 MHz), the receiving
frequency Rx is 810 - 826 MHz and the transmitting frequency Tx
is 940 - 956 MHz: it is narrow in the respective bands but the
frequency interval of each other is extremely large; thus it is
difficult to plan such an antenna being resonance for these both
baﬁds by using a general whip antenna, helical antenna or the

like.

Disclosure of Invention
This invention solves the above problems, makes one antenna

operate for two frequency bands and its antenna characteristic



t he nbnopol e antenna 31 is connected to the high frequency circuit 14
t.hraugh, a signal path of the stopper 41 - netal fitting 12 - spring 15 so
asito receive electric power. Further, in this state, the nonopole
antenna 31 is positioned on the wind axis of the helical antenna 21 and
the top (upper end) projects fromthe upper end portion of the helical
antenna 21 toward the outside. Accordingly, the nonopole antenna 31 and
the helical antenna 21 operate in corporate so that the characteristic as
a transmtting/receiving antenna is inproved; thus transm ssion and
reception in comunicating_is performed securely. In the

af or enPRFIPR LRt ERAR }aﬂg’?: i ltos operation frequgncy

By the way, according to the experiment made by the
inventors of this invention, it can be confirmed that:
(A) A helical antenna can be resonancé for two frequencies by
suitably setting the wind times, the pitch and the wounded
diameter.
(B) A monopole antenna is inserted inside the above helical
antenna and when the antenna is electromagnetically connected to
the helical antenna, if changing the depth inserting the monopole
antenna and the antenna length of the monopole antenna, two
resonance frequencies can be adjusted.

Figs. 8 to 11 show the conditions and the experiment result
on that experiment.

As shown in Fig. 8, the helical antenna HANT used in the
experiment is as follows:

T (wind times) is 6 times,

P (pitch) is 4 fmm], and

D (wind diameter) is 6.5 [mm].
The monopole antenna MANT is as follows:

L1 (length) is 80 [mm], and

L2 (height of the lower end: height from the lower end of
the helical antenna HANT) is O [mm].

In this state, the frequency characteristic such as shown in

Fig. 9(A) can be obtained as to return loss.
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a porté&%éﬁf@i&ﬁ@?”@he frequency characteristic shown in f&g. 9(B) can

be obtained.

That is, according to these measurement result, by inserting
the monopole antenna MANT on the same axis in the helical antenna
HANT, a resonance point can be obtained for two frequencies and
the resonance frequency or the frequency characteristic can be
changed.

Measuring the change of a resonance frequency as to the case
of L1 is 80 [mm] by setting a height L2 is variable, the result
shown by a curvilinear K1 in Fig. 10 can be obtained. Measuring
the change of a resonance frequency as to the case of L1 is 30
[mm] by setting the height L2 is variable, the result shown by a
curvilinear K2 in Fig. 10 can be obtained.

Further, measuring the change of a resonance frequency as to
the case of L2 is 0 [mm] by setting a length Ll is variable
without changing the other conditions, the result shown in Fig.
11 can be obtained.

As the above, said terms (A) and (B) can be confirmed.

This invention can be used for two frequencies based on such
experiment fact and can be realized an antenna unit becoming the
antenna characteristic for wide band.

More specifically, this invention structures an antenna unit
providing a fixed antenna unit and a slide antenna unit freely in

containing: the fixed antenna unit has a helical antenna, and the



o lTHﬂ>suEErHAéE;£&
geet usi ng for both frequency bands of ternms (1) and §2) i BEPLACED

capa bﬂm

requi'r “ t hese frequency bands of terns (1)

di ffer re from each other. Accordingly, in the case where a
port abl s used for both frequency bands of ternms (1) and (2),
t wo pleces of antennas operating for each frequency band are required.

Al though, providing two antennas in one portable tel ephone is

di sadvant ageous in smallizing and |ight-weighting of a portable tel ephone,
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on the same axis with respect to the helical antenna, a second

monopole antenna, and an antenna cover for holding the second
moﬁopole antenna on the extended axis of the first monopole
antenna, and when the slide antenna unit is pulled out, the
antenna cover holds the first monopole antenna at the position
where does not electromagnetically connect to the helical
antenna, and also holds the second monopole antenna at the
position where electromagnetically connects to the helical
antenna, further the antenna cover holds the first monopole
antenna at the position where electromagnetically connects to the
helical antenna, and also holds the second monopole antenna at
the position where does not electromagnetically connect to the
helical antenna, thus electric power is supplied to the first and
second monopole antennas through the helical antenna.

In this antenna unit, the helical antenna and the monopole
antenna operate in corporate for two frequency bands either when
contained and pulled out as antennas, further operates as
antennas having a wide band characteristic.

According to this invention, antenna operation is conducted
for two frequency bands which are largely different from each
other and the anfenna characteristic become for wide band.
Furthermore, the antenna unit to be contained is contained in the

telephone body in carrying, and it is used by pulling out in



Furthernore, for exanple, with respect to the frequency used in the PDC
(per.sonal digital cellular) (800 MHz), thée receiving frequency Rx is 810 -
826 Mz and the transmitting frequency Tx is 940 - 956 MHz: it is narrow
in the respective bands but the frequency interval of each other is
extrenely large; thus it is difficult to plan such an antenna being
resonance for these both bands by using a general whip antenna, helical

antenna or the 1ike. Di scl osure of Invention Thi s i nvention
sol ves the above problens, nakes one antenna operate for two frequency
bands #RMPYRiGAEEAGa characteristic 5

Also, it can be precisely adjusfed with respect to the two
frequency bands. The physical antenna length can be shortened
when the antenna is contained. Moreover, the antenna space when
the antenna is contained can be reduced, thereby it can

contribute to smallization of a portable telephone.

Brief Description of Drawings

Figs. 1(A) and 1(B) are sectional views showing a first
embodiment of this invention.

Figs. 2(A) and 2(B) are sectional views showing a second
embodiment of this invention.

Fig. 3 is a characteristic curvilinear diagram illustrating
the characteristic of the embodiment of Fig. 2.

Figs. 4(A) and 4(B) are sectional views showing a third
embodiment of this invention.

Figs. 5(A) and 5(B) are sectional views showing a fourth
embodiment of this invention.

Figs. 6(A) and 6(B) are sectional views showing a fifth
embodiment of this invention.

Figs. 7(A) and 7(B) are sectional views showing a sixth
embodiment of this invention.

Fig. 8 is a schematic diagram for explaining experiment
conditions.

Figs. 9(A) and 9(B) are characteristic curvilinear diagrams



becore for w de band. By the way, according to the experinent made by
tthe. inventors of this invention, it can be confirned that: (A) A helical
antenna can be resonance for two frequencies by suitably setting the w nd
times, the pitch and the wounded dianmeter. (B) A nonopole antenna is
Inserted inside the above helical antenna and when the antenna is

el ectromagnetically connected to the helical antenna, if changing the
depth inserting the nonopole antenna and the antenna | ength of the
nonopol e antenna, two resonance frequenci es can be adj ust ed. Figs. 8

to 11 show Lhe ePndi 1Q8, 800 LDS YRS "BRL FESHIL of ehdALuSEPERERENT -
Fig. 10 is a characteristic curvilinear diagram illustrating
the second example of the result of the experiment.
Fig. 11 is a characteristic curvilinear diagram illustrating
the third example of the result of the experiment.

Fig. 12 is a sectional view showing the relevant art for

explaining this invention.

Best Mode for Carrying Out the Invention

An embodiment of this invention will be described
hereinafter, with accompanying drawings:

Figs. 1 show a first embodiment of an antenna unit according
to this invention, in which Fig. 1(A) shows the situation where
an antenna is pulled out from a telephone body, and Fig. 1(B)
shows the state where the antenna is contained in the telephone
body.

In Figs. 1(A) and 1(B), the box 11 of the portable telephone
body is made of insulation material such as plastic material, and
a metal fitting 12 for attaching/detaching an antenna, made of
conductive material, is provided thereon. Also, a print
distributing board 13 on which various circuits are mounted is
provided in the box 11. The metal fitting 12 is electrically
connected with a high frequency circuit (feed-point circuit) 14

on the board 13 through a conductive spring 15.

10



As shown in Fig. 8, the helical antenna HANT used in the experinent is as

f.ol l.ows: T (wnd tines) is 6 tines, P (pitch) is 4 [m, and
D (wind dianeter) is 6.5 [mj. The nonopole antenna MANT is as foll ows:
L1 (length) is 80 [nm, and L2 (height of the |lower end: height from
the-lower end of the helical antenna HANT) is O [mm. In this state,

the frequency characteristic such as showmn in Fig. 9(A can be obtained as
to return | oss.

The antenna body is composed of a fixed antenna unit 20 and
a slide antenna unit 30, the fixed antenna unit 20 has a helical
antenna 21. This helical antenna 21 is formed by wounding wire
material having suitable elasticity and conductivity, for
example, a piano wire, in coil shape, and the lower end is
electrically connected to an antenna junction metal-fitting 23
through a conductive base 22.

This junction metal-fitting 23 is screwed in the metal
fitting 12. Also, the base 22 and the junction metal-fitting 23
have a hole in the wind-axis direction of the helical antenna 21,
and an insulation material, the cylindrical insulation cover 24
which is made of, such as plastic material is provided therein.

The circumference of the helical antenna 21 is covered with
an antenna cover 25 which has an inverted cup shape and is made
of such as plastic material, and the opening of this antenna
cover 25 is attached to the antenna junction metal fitting 23.
In addition, at the top center position of the antenna cover 25,
an antenna fixing unit 26 having a ring shape and made of
insulation material is provided.

Besides, the slide antenna unit 30 has monopole antennas 31
and 32, which have suitable elasticity and conductivity and
formed by linear wires, such as nickel wire or titanium wire, of
a fixed length. And these monopole antennas 31 and 32 are
arranged in parallel in the longitudinal direction with a

specified space and the whole of those is molded in an antenna

11



Furthernore, when L2 is 9 [m] w thout changing the other conditions, the
frequency characteristic shown in Fig. 9(B) can be obtained. That

i s; according to these neasurenent result, by inserting the nonopole
antenna MANT on the same axis in the helical antenna HANT, a resonance
poi nt can be obtained for two frequencies and the resonance frequency or
the frequency characteristic can be changed. Measuri ng the change of
a resonance frequency as to the case of L1 is 80 [nmj by setting a height
L2 is variable, the result shown by a curvilinear KL in Fig. 10 can be

L1 T dovthm oy iaeh: 1 FORRE B Bl R BRIES A HERR o F ot SR un by -

L1 is by "Setting varia e result shown by a

curviligfgétfg h8+EL95110 can be obtained.

This antenna cover 33 is provided freely_in sliding on the
wind axis of the helical antenna 21 through the hole of the
antenna fixing unit 26 and the hole of the insulation cover 24 of
the antenna cover 25.

Also, at the top (upper end) of the antenna cover 33, a knob
34 for inserting and pulling out this antenna cover 33 is formed
in one body by molding, and a wide-diameter fixing part 35 is
formed in the vicinity of that, so that the knob 34 is used as an
antenna fixing unit when the slide antenna unit 30 is contained
in the box 11.

On the contrary, at the lower end of the antenna cover 33, a
stopper 37 which is made of insulation material, such as plastic
material same as the antenna cover 33 is provided, and a wide-
diameter fixing unit 36 is formed in the vicinity of that, so
that the stopper 37 is used as a fixing unit when the antenna
cover 33 is pulled out from the box 11. Moreover, the insulation
cover 24 has a groove for receiving the wide-diameter fixing part
36 at the inner circumference surface.

Note that, in Fig., the portion where hatching is not added
other than the print distributing board 13 represents that is
made of conductive material.

According to the above structure, the lower end of the

12



Further, neasuring the change of a resonance frequency as to the case of
L2 iis O [m] by setting a length L1 is variable w thout changing the other
conditions, the result shown in Fig. 11 can be obtai ned. As the
above, said ternms (A and (B) can be confirned. This invention can be
used for two frequencies based on such experinent fact and can be realized
an antenna unit becom ng the antenna characteristic for w de band.

More specifically, this invention structures an antenna unit providing a

[ xed aptenne, ULl and 20 SLLIS BLenas MO Ll ERLY HaqSSALY' 0L0is4Es

! via a signal path of the base 22 - antenna junction metal fitting
23 - metal fitting 12 - spring 15 to supply electric power by the
high frequency circuit 14 so that the helical antenna 21 operates
as a transmitting/receiving antenna in which the grounded
patterns of a shield case (not shown) in the box 11 and the print
distributing board 13 is used as a ground.

In this case, if the slide antenna unit 30 is contained in
the box 11 by pressing the knob 34, the antenna cover 33 is
inserted until the position where the knob 34 is touched to the
top of the antenna cover 25, as shown in Fig. 1(B), and at the
position, the wide-diameter fixing part 35 is connected with the
antenna fixing unit 26 so that the state where the antenna cover
33 is kept to be inserted. In this state, the monopole antenna
32.is separated from the helical antenna 21; and so it is no
regard in the antenna operation. However, the monopole antenna
31 becomes the state where its lower end is inserted until a
fixed depth with respect to the inside of the helical antenna 21,
as a result, the monopole antenna 31 is electromagnetically
connected with the helical antenna 21 to supply electric power.
Further, the upper end of the monopole antenna 31 becomes the
state where it projects for a fixed height from the upper end of
the helical antenna 21.

Accordingly, the helical antenna 21 and the monopole antenna

31 operate in corporate as a transmitting/receiving antenna so
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7 Furthernore, when L2 is 9 [nm without changing the other conditions, the
f.requency characteristic shown in Fig. 9(B) can be obtai ned. That is
aceording to these neasurenent result, by inserting the nonopol e antenna
MANT on the sanme axis in the helical antenna HANT, a resonance point can be
obtained for two frequencies and the resonance frequency or the frequency
characteristic can be changed. Measuring the change of a resonance
frequency as to the case of L1 is 80 [mm] by setting a height L2 is

vari able, the result shown by a curvilinear K1 in Fig. 10 can be obtai ned.
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curvilinea K% in Fig. 10 can be obt ai ned. Further, neasuring the
changee?ﬁnéP? %%hance frequency as to the case of L2 is O[nmmj by setting a
length L1 is,vapiab it c j égﬁég ‘ ifd SHY
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based on suc experlnen? act and can be realized an antenna unit becom ng
the antglng CHRL aGLE1 t5oh Cwh@fe MEE Se8ber 37 is Mé&cKa@ctditrely, this

i nvention provides an antenna unit conprising a fixed antenna wunit and a
slide aj\,soPfolMhéthl el ¥tiRyead| &s behaweniRrFLy! endRy, pasdtaontbad a
retracted position, wherein; said fixed antenna unit provides a

hel i calpswt€noR; €HE wide-diamétes| fiteinmmtpant 36its ccomnestsd awithsthe
nonopol e antenna provided on the sane axis as said helical antenna, a
second gweepe| £n athenbasudatian aovenn24 cewethdbrthel sitate sehergetbad
nonopol e antenna on an extended axis of said first nonopol e ant enna;

sai d fiastemmaopnit 30t danpubdedgout| dsikeptposini this nstdteh Fheis not

el ectromagnetically connected to said helical antenna and sai d second
nonopol morepeheaahtennahdl disnpaspbieredat nthp epsitier separated from

el ectromagnetically connected to said helical antenna when said slide

ant ennathei helicah satenant dhiedtphastpgnrelation to the antenna

operation. However, the monopole antenna 32 becomes the state

where its lower end is inserted until a specified depth with
respect to the inside of the helical antenna 21, thereby, the
monopole antenna 32 is electromagnetically connected with the
helical antenna 21.

Further, the upper end of the monopole antenna 32 becomes
the state where projects for a specified height from the upper
end of the helical antenna 21. However, in this state, the
monopole antenna 32 is insulated direct-currently from such as
the junction metal fitting 23 and the.metal fitting 12 by the
insulation cover 24 or the like.

Thereby, the helical antenna 21 and the monopole antenna 32

operate in corporate as a transmitting/receiving antenna.
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8 ) said first nonopole antenna being held in a position in which it
s el ectromagnetically connected to said helical antenna, and said second
nonopol e antenna being held in a position in which it is not

el ectromagnetically connected to said helical antenna when said slide
antenna unit is said retracted position; wher eby el ectric power is
respectively supplied to said first or second nonopol e antennas via said
hel i cal antenna when said slide antenna is respectively in said retracted

it d ded tion. . :
EZF! calft b d narhdt;ra#em 301 L % RS SE R Bk
requenc an I £ her en_c ' I

AU 1 LD ANEIEOTE A th U | e U O MUEIVRE adtipher
this | menti il A G0N OBRLALL ] Se 0N Gt fla L MESENERCYL DG dna

3hich arg largely drfferent om each ot and the antenna characteristic
Cone Al T B ERSS 14 ferbamng sttt e LIRS
In Also in the case where the slide antenna unit 30 is
contained in the box 11 and the case where the slide antenna unit
30 is pulled out from fhe box 11, the monopole antenna 31 or 32
is-inserted until a specified depth with respect to the helical
antenna 21; as a result, antenna function in two frequency bands
can be obtained and the frequency bands can be set to purposed
frequency bands, as clearly from the aforementioned experiment
result. As the above, in this antenna unit, antenna operation
can be performed for two frequency bands of which the frequencies
are extremely different from each other. Further, closing two
frequency bands to each other can obtain wide-band antenna
characteristic. Moreover, it is usable such manner that the
slide antenna unit 30 is contained in the telephone body when
carried, and it is pulled out when talking.

Furthermore, as to these two frequency bands, precise
adjustment can be performed. Also, the monopole antenna 31 is
also operated as an antenna, so that the physical antenna length
can be shortened when the antenna is contained, besides, an
antenna space when the antenna is contained can be reduced; as a
result, it improves the smallization of a portable telephone.

Further, the antenna cover 33 provides the stopper 37 so

15



iIIusfrating the first exanple of the result of the experinent. Fi g.

0 is a.characteristic curvilinear diagramillustrating the second exanple
of the result of the experinent. Fig. 11 is a characteristic
curvilinear diagramillustrating the third exanple of the result of the
experi nment. Fig. 12 is a sectional view show ng the relevant art for
explaining this invention. Best Mode for Carrying Qut the Invention

An enbodi ment of this invention will be described hereinafter, with
acconpanyi ng draw ngs: Figs. 1 show a first enbodi nrent of an antenna

uni t acgorging: ' 9ntlhgs LVERLOlhe! BnllhSh Ehder144) 18NS LRCGRE! YaL! On
be increased. Besides, the knob 34 also operates as a stopper
for preventing that the antenna cover 33 is fallen in the box 11.

The antenna junction metal fitting 23 is attached to the
antenna fixing metal fitting 12 by screwing, so that the other
antenna can be connected at occasion demands and an adopter for
automobile can be connected.

Figs. 2(A) and 2(B) show the second embodiment of an antenna
unit according to this invention. Fig. 2(A) shows the state
whe;e an antenna is pulled out from a telephone body and Fig.
2(B) shows the state where the antenna is contained in the
telephone body.

Also in this example, the antenna unit is basically
structured in similar with the case of the embodiment of Fig. 1,
however, at the upper end of the helical antenna 21, a conductive
base 27 is added so that it is touched to the antenna 21, and a
conductive junction metal fitting 28 is provided thereon.

In addi£ion, a helicai antenna 41 is provided at the top of
the antenna cover 33. This helical antenna 41 is formed by a
conductive wire having elasticity, such as piano wire, and
provided so that the wind axis is positioned on the extended line
of the wind axis of the helical antenna 21, and the upper end
position of the helical antenna 41 is almost similar with the

upper end position of the monopole antenna 31 and the lower end
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an antenna is pulled out froma tel ephone body, and Fig. 1(B) shows the
state where the antenna is contained in the tel ephone body. In Figs.
1(A) and 1(B), the box 11 of the portable telephone body is nade of
insulation material such as plastic material, and a nmetal fitting 12 for
attachi ng/ detachi ng an antenna, nmade of conductive material, is provided
thereon. Also, a print distributing board 13 on which various circuits are
nounted is provided in the box 11. The netal fitting 12 is electrically

connect ol Ui Dbl (LEOUSIEYoP! 18 Uilo (LS00 PRLSE BAL Ctbldr Mnaon he

board T Ve sp I Ng
10 Moreover, at the lower end of the helical antenna 41, a

conductive base 42 is provided so that it is touched to the
antenna 41, and a connecting metal fitting 43 which electrically
connects the base 42 and the junction metal fitting 28 in
containing is provided along the antenna cover 33. And, an
antenna cover 44 which is formed in inverted cup shape with
insulation material such as plastic material, is provided so as
to cover the helical antenna 41 and the base 42.

According to such a construction, as shown in Fig. 2(aA), the
helical antenna 21 and the monopole antenna 32 operate in
corporate as a transmitting/receiving antenna in the case where
the slide antenna unit 30 is pulled out, similarly with the case
of Fig. 1(A). In this case, the helical antenna 41 and the
monopole antenna 31 are positioned at where they are
electromagnetically connected with the helical antenna 21 and the
monopole antenna 32 respectively, thus they never operate as
antennas.

Accordingly, the helical antenna 21 and the monopole antenna
32 suitably operate for two frequency bands by setting the
parameters of the helical antenna 21 and the monopole antenna 32.

On the other hand, as shown in Fig. 2(B), in the case where
the slide antenna unit 30 is contained, the helical antenna 21 is
connected to the helical antenna 41 via the base 27, the junction

metal fitting 28, the connecting metal fitting 43 and the base
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The antenna body is conposed of a fixed antenna unit 20 and a slide
antenna unit 30, the fixed antenna unit 20 has a helical antenna 21. This
hetical antenna 21 is formed by wounding wire material having suitable
elasticity and conductivity, for exanple, a piano wire, in coil shape, and
the-lower end is electrically connected to an antenna junction

metal -fitting 23 through a conductive base 22. This junction

metal -fitting 23 is screwed in the netal fitting 12. Also, the base 22 and
the junction netal-fitting 23 have a hole in the wind-axis direction of

e AR R AL AN BB P
! Semgn, i SR L R, eldale LT 21 1 covered it

Furthermore, in this case, the monopole antenna 31 is
electromagnetically connected to the helical antenna 41.

However, the monopole antenna 32 is electromagnetically separated
from the helical antennas 21 and 41.

Therefore, in this case, the helical antennas 41 and 21 and
the monopole antenna 31 are suitably operated for two frequency
bands by setting the parameters of the helical antenna 41 and the
monopole antenna 31.

In this embodiment, it is arranged that the helical antenna
41 is operated as a part of the antenna when the antenna is
contained, therefore, optimal plans for the antenna when pulled
ou£ and when contained can be performed respectively.

Fig. 3 shows an example of measurement result of the
frequency characteristic of return loss of the antenna unit which
has been described with Figs. 2(A) and 2(B). Note that, in this
embodiment, it is assumed that:

wind times of the antenna 21 is five times:;

total wounded times of the antennas 21 and 41.is six times;

the pitch of the antennas 21 and 41 is 4{mm];

the winding diameter of the antennas 21 and 41 is 6.5[mm];

the length of the monopole antenna 31 is 39[mm]; and

the length of the monopole antenna 32 is 55[mm].
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of such as plastic material, and the opening of this antenna cover 25 is

attached to the antenna junction nmetal fitting 23. In addition, at the top
center position of the antenna cover 25, an antenna fixing unit 26 having
a ring shape and made of insulation material is provided. Besi des,

the-slide antenna unit 30 has nonopol e antennas 31 and 32, which have
suitable elasticity and conductivity and forned by linear wires, such as
nickel wire or titaniumwre, a fixed length. And these nonopol e

artemnes 51 gue 52 ats areooned pRRRESeL (Bte | 08 MOLREL dhfsctior
Figs. 2(A) and 2(B) operates for two frequency bands, 800 MHz and
1.9 GHz, in the both case where the slide antenna unit 30 is
contained in the box 11 (shown by a normal line) and the case
where the unit 30 is pulled out (shown by a broken line).

Figs. 4(A) and 4(B) show the third embodiment of an antenna
unit according to this invention. Fig. 4(A) shows the state
where an antenna is pulled out from a telephone body. Fig. 4(B)
shows the state where the antenna is contained in the telephone
body. |

In this embodiment, a helical antenna 21 and a monopole
antenna 32 are structured similarly with the case of Figs. 1(A)
and 1(B).

Further, a helical antenna 41 is provided at the top of an
antenna cover 33 in similar with the embodiment of Figs. 3(A) and
3(B), and a conductive base 42 is provided at the lower end of
the antenna cover 33 and the upper end of a monopole antenna 31
is electrically connected to the base 42.

According to the above structure, as shown in Fig. 4(a),
when the slide antenna unit 30 is pulled out from the box 11, the
helical antenna 21 and the monopole antenna 32 operate in
corporate as a transmitting/receiving antenna. At this time, the
helical antenna 41 and the monopole antenna 31 are located at the
position where they are not connected electromagnetically with

the helical antenna 21 and the monopole antenna 32, so that they
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coveﬁ_33 which is formed in stick shape and nade of such as plastic

mat eri al . This antenna cover 33 is provided freely in sliding on the
wind axis of the helical antenna 21 through the hole of the antenna fixing
unit 26 and the hole of the insulation cover 24 of the antenna cover 25.

Al so, at the top (upper end) of the antenna cover 33, a knob 34 for
inserting and pulling out this antenna cover 33 is fornmed in one body by
mol di ng, and a wide-dianmeter fixing part 35 is formed in the vicinity of
that, so that the knob 34 is used as an antenna fixing unit when the slide
antenna unit 30 is contauggdliin t he box 11. On the contrary, at the

er

| ower &Yt ?FFFE%E‘? etha %3, ~a stopper 37 which is made of
insul ation nptef 'FéSufUCht}?ﬁ? ﬁéfféé)fciax{@érﬁ{d a1 SHP G Mh BRI B EaYL 33

i s provided, and ‘a wdée- anet er Xxing unit 36 1s forned in the vicinity
of trwu3zséhitably operate for two frequency bands by setting the

parameters of the helical antenna 21 and the monopole antenna 32
previously.

On the other hand, as shown in Fig. 4(B), in the case where
the slide antenna unit 30 is contained in the box 11, the helical
antenna 41 is connected to the monopole antenna 31 through the
base 42, and the monopole antenna 31 is electromagnetically
connected to the helical antenna 21. However, the monopole
antenna 32 is electromagnetically disconnected from the helical
antenna 21.

Accordingly, in this case, the helical antennas 41 and 21
and the monopole antenna 31 suitably operate for two frequency
bands by setting the parameters of the helical antenna 41 and the
monopole antenna 31 previously.

Also in this example, it is so arranged that the helical
antenna 41 operates as a part of the antenna when the antenna is
contained; so that optimal plans for the antenna when pulled out
and when contained can be performed.

Figs. 5(A) and 5(B) show the fourth embodiment of this
invention: Fig. 5(A) shows the state where an antenna is pulled
out from a telephone body and Fig. 5(B) shows the state where the

antenna is contained in the telephone body.
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that thE‘étopper 37 is used as a fixing unit when the antennéAfSSH i; PEEN
PU|1 thmﬂﬂmﬂ aﬁ@x 11. Moreover, the insulation cover has a oove
of re
surfacq

e di anet er f|X|ng part 36 at the inner circunference
hat in Fig., the portion where hatching is not added

ot her t e prlnt dlstrlbutlng board 13 represents that is nade of
conductlve naterlal According to the above structure, the | ower end
82 t he . 12 hel i cal ant enna
s conn
0 ecte tfhtt é&boéléEE”"“@ éré§%enﬁ% unit is structured

similarly with thé embodiment of Figs. 1(A) and 1(B), but is
different in the poinf that an antenna cover 33 provides only a
monopole antenna 31.

According to such a construction, as shown in Fig. 5(A),
when a slide antenna unit 30 is pulled out, a helical antenna 21
and a monopole antenna 31 operate in corporate as a
transmitting/receiving antenna in similar with the case of Fig.
1(5). As a result, the slide antenna unit 30 suitably operates
for two frequency bands by setting the parameters of the helical
antenna 21 and the monopole antenna 31 previously.

On the other hand, as shown in Fig. 5(B), also in the case
where the slide antenna unit 30 is contained, the monopole
antenna 31 is electromagnetically connected to the helical
antenna 21. As a result, the helical antenna 21 and the monopole
antenna 31 suifably operate for two frequency bands by previously
setting the parameters of the helical antenna 21 and the monopole
antenna 31 in this case.

Figs. 6(A) and 6(B) show the fifth embodiment of this
invention: Fig. 6(A) shows the state where an antenna is pulled
out from a telephone body and Fig. 6(B) shows the state where the
antenna is contained in the telephone body.

Then, also in this embodiment, the antenna unit is
structured basically in similar with the embodiment of Figs. 1(A)

and 1(B), however, an empty monopole antenna 29 is fixedly
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via & signal path of the base 22 - antenna junction netal fitting 23 -
metal fitting 12 - spring 15 to supply electric power by the high
frequency circuit 14 so that the helical antenna 21 operates as a
transmtting/receiving antenna in which the grounded patterns of a shield
case (not shown) in the box 11 and the print distributing board 13 is used
as a ground. In this case, if the slide antenna unit 30 is contained
in the box 11 by pressing the knob 34, the antenna cover 33 is inserted
until the position where the knob 34 is touched to the top of the antenna

cover 2§ar§f &‘Om LfeFhg1; éf’)%n@%%é‘tzihe IROBh& 0Basd her b dengigamet er

fixing i S connect ed antenna fixing unit 26 so that the

state %ﬁéf& 8hLERRA ,89VeE £32néd KEPHipe® HRapdsSHy!tEsndhdLives state,

t he nmonopol'e antenna 32 Is separated fromthe helical antenna 21; and so
it is Np¢&PPRTdsbNchAe 281 8RDSLOPEHAEhENsai@VENEE , ad hengUREDOL&L ant enna

31 becones the state where its lower end is inserted until a
antenna 21 so as to surround an antenna cover 33.

Further, the empty monopole antenna 29 is provided so that
the upper end projects from the upper end of the helical antenna
21 for a specified height and the lower end is inserted until a
specified depth of the helical antenna 21.

Furthermore, a monopole antenna 32 is provided as an antenna
at the antenna cover 33, so that a conductive junction metal
fitting 38 is electrically connected to the lower end of the
antenna 32.

According to such a structure, as shown in Fig. 6(A), when
the slide antenna unit 30 is pulled out, the helical antenna 21
and the empty monopole antenna 29 are electromagnetically
connected with each other, and the monopole antenna 32 is
connected to the empty monopole antenna 29 via the junction metal
fitting 38. Therefore, the helical antenna 21, the empty
monopole antenna 29 and the monopole antenna 32 operate in
corporate as a transmitting/receiving antenna for two frequency
bands.

On the other hand, as shown in Fig. 6(B), also in the case

where the slide antenna unit 30 is contained, the empty monopole

antenna 29 is electromagnetically connected to the helical
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fixed depth with respect to the inside of the helical antenna 21, as a

result,.the nonopol e antenna 31 is el ectronagnetically connected with the
helsi cal antenna 21 to supply electric power. Further, the upper end of the
nonopol e antenna 31 becones the state where it projects for a fixed height

fromthe upper end of the helical antenna 21. Accordingly, the
hel i cal antenna 21 and the nonopol e antenna 31 operate I n corporate as a
transmtting/receiving antenna SO 13

h for I r I mh n rei [
that O %engg El € egor 1ng y?a e 1ca an engg 5legndsthe empty

monopole antenna 29 suitably operate for two frequency bands by
previously setting the parameters of the helical antenna 21 and
the empty monopole antenna 29 in this case.

Figs. 7(A) and_?(B) show the sixth embodiment of this
invention: Fig. 7(A) shows the state where an antenna is pulled
out from a telephone body and Fig. 7(B) shows the state where the
antenna is contained in the telephone body.

In this embodiment, the antenna unit is structured similarly
with the example of Figs. 1(A) and 1(B), however, a metal stopper
39 is provided in the stopper 37 to increase pulling intensity
when the slide antenna unit 30 is pulled out. This antenna unit
operates as same as the embodiment of Figs. 1(A) and 1(B).

| Note that, the shape of this metal stopper 39 can be
modified arbitrary and also the metal stopper 39 can be applied
to the embodiments of Figs. 2(A) and 2(B), 4(A) and 4(B), 5(A)

and 5(B) and 6(A) and 6(B).

Industrial Applicability
An antenna unit according to this invention is applicable to
a portable radio terminal such as a portable telephone.
Furthermore, the antenna unit according to this invention is
applicable to radio communication equipment which has necessity
of antenna operation in the both states where the antenna is

contained in the equipment and where the antenna is pulled out
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conduct ed. On the other hand, if the antenna unit 30 is pulled out
from t.he box 11 taking the knob 34, the antenna cover 33 is pulled out
until the position where the stopper 37 is reached to the junction netal
fitting 23 as shown in Fig. 1(A), and at the position, the w de-di aneter
fixing part 36 is connected wwth the groove in the insulation cover 24 so
that the state where the antenna unit 30 is pulled out is kept. In this
state, the nonopole antenna 31 is positioned at the position separated
from the helical antenna 21; it has no relation to the antenna operation.
However e n e 0, state where its lower end is
insertéﬁm%ﬂtFﬁgaggggé??ﬁédegg%§ﬁ gﬁ%haﬁﬁzggibt to the inside of the helical
antenna 21, thereby, the nonopole antenna 32 is electronagnetically
connected with the helical antenna 21. Furt her, the upper end of the
nmonopol e antenna 32 becones
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the steuijﬁgggg__rOJects for a specified height fromthe up sHeptraé BEdNe
hel Lc antenna 21 However, in this state, the nonopole aﬁ?gnﬁanﬁésﬁs

i nsul a heptly fromsuch as the junction netal-fittipg-—23—~and
t he net by the insulation cover 24 or the like.

Ther ebyl, antenna 21 and the nonopole antenna 32 operate in
corporate as a tra itting/receiving antenna.

Further, in this state, since the upper end of the nonopole
antenna 21 is projected fromthe uppghagpd of the helical antenna

1. An antenna unit comprising
a fixed antenna unit and a slide antenna unit freely in
containing, wherein:
said fixed antenna unit provides a helical antenna; and
said slide antenna unit comprises
a first monopole antenna provided on the same axis as
said helical antenna;
said monopole antenna; and
an antenna cover for holding said second monopole
antenna on the extended axis of said first monopole antenna;
said first monopole antenna is held at the position where is
not electromagnetically connected to said helical antenna when
said slide antenna unit is pulled out, and said second monopole
antenna is held at the position where is electromagnetically
connected to said helical antenna;
said first monopole antenna is held at the position where is
electromagnetically connected to said helical antenna when said
slide antenna unit is contained, and said second monopole antenna
is held at the position where is not electromagnetically
connected to said helical antenna; and
electric power is supplied to said first and second monopole
antennas via said helical antenna.

2. The antenna unit according to claim 1, wherein

25
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T T L o HEET HAS BEEN
21, total .antenna characteristic is inproved and transn1tt|n5H§ﬁsﬁquﬁg

recei vi nipi§ e ¥n is performed securely. Al sd_in. the case-
where the ﬂ j unit 30 is contained in the box 11 and the case
where the unit 30 is pulled out fromthe box 11, the
nonopol e antenna 31 or 32 is inserted until a specified depth with respect
to the helical antenna 21; as a result, antenna function in tw frequency

bands can be obtained and the frequency bands can be set to purposed
frequency bands, as clearly fromthe aforenenti oned experinment result. As

two fr equench™BaRRsBP AR PB tbhcr PEA0eAS, Beciarl wnbRCRdig iefe ent From
W do- baRACARP AR HAT So S, SOPERLDER, shR RHERCpuRBR kg TPPT 2R manner 1 hat
the slide aphenoaruhl 8RS aCRAARGIebNcAEn! €| chhaResRody when
, pulTed out en talking.
said slide antenna unit has another helical antenna which is
connected to a part of said first monopole antenna.
4. The antenna unit according to claim 1, wherein:
the upper end of said second monopole antenna projects from
said helical antenna for a specified height when said slide
antenna unit is pulled out, and the lower end of said second
monopole antenna is inserted in said helical antenna until a
specified depth; and
the almost whole of said first monopole antenna is
positioned in said helical antenna.
5. The antenna unit according to claim 1, wherein
said first monopole antenna and said second monopole antenna
become the same each other.
6. The antenna unit according to claim 5, wherein:
an empty monopole antenna is provided on the same axis in
said helical antenna; and
said monopole antenna is provided freely in sliding in the
empty monopole antenna in the state where said monopole antenna
is electrically connected to the empty monopole antenna.

7. The antenna unit according to claim 1, 2, 3, 4, 5 or 6,

wherein
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Furthe H:&sgeg pese two frequency bands, precise adj ustinesiaen A8 seen

perfor nopol e antenna 31 is also operated ag an REWLARES,
so “t hat antenna | ength can be shortened when the—ant-enha—i.s
cont ai ned esl antenna space when the antenna is contained can be
reduced; as a resul t it inproves the smallization of a portable

t el ephone.. Further, t he antenna cover 33 provides the stopper 37 so
15 that pull intensity when the antenna cover 33 is pulled out

can be incr %ai%ppléqs ii%e%rot\)}.%ei&&'% %ﬁeall%%egp%hﬁt OF 22id TN

monopole antenna.

8. The antenna unit according to claim 1, 2, 3, 4, 5, 6 or 7

wherein

said antenna unit operates as an antenna for portable radio

terminal.

Hllfll! IHIH ] lllll | lll!

27



for prevqg@g Haf*fﬁé‘ﬁntenna cover 33 is fallen in the box 11. The

ant enna j S Mkmitlng 23 is attached to the antenna fixing netal
fifting 1 so that the other antenna can be connected at
occasi on adopter for autonobile can be connected.

Fi gs. 2(A) and 2(B) s ow t he second enbodi nent of an antenna unit
according to this invention. Fig. 2(A) shows the state where an antenna is
pul l ed out froma tel ephone body and Fig. 2(B) shows the state where the
antenna is contained in the telephqggé{%?g% Al so in this exanple,
the antenna unit is basically structured in simlar wth the case of the
enbodi nent of Fig. 1, however, at the upper end of the helical antenna 21,
a conductive base 27 is added so that it is touched to the antenna 21, and

a conduct i Venj; 4N Ghi AR tTRintlprbviidedd 248 ah%eﬁhQV hﬁ% EB@E:‘QQ.@.ng for thd

addition, a helical antenna 41 is provided at the top
frequency bands either in contained and pulled ocut. It provides

a fixed antenna unit 20 and a slide antenna unit 30 freely in
containing. A helical antenna 21 is provided in the fixed
antenna unit 20. A first monopole antenna 31 having the same
axis as the helical antenna 21, a second monopole antenna 32, and
an antenna cover 33 for holding the monopole antenna 32 on the
extended axis of the monopole antenna 31 are provided in the
slide antenna unit 30. The monopole antenna 31 is held at the
position where is not electromagnetically connected to the
helical antenna 21 when the slide antenna unit 30 is pulled out,
and the monopole antenna 32 is held at the position where is
electromagnetically connected to the helical antenna 21.

Further, the monopole antenna 31 is held at the position where is
electromagnetically connected to the helical antenna 21, and the
monopole antenna 32 is held at the position where is not

electromagnetically connected to the helical antenna 21.
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simlar mnth t he
- | ower end
nonopol e antenna 31 is projected fromthe | ower end.
| ower end of the helical
that it is touched to the
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anterina 41, and a connecting netal fitting 43 which electrically connects
t he. base 42 and the junction netal fitting 28 in containing is provided

al ong the antenna cover 33. And, an antenna cover 44 which is formed in
inverted cup shape with insulation material such as plastic material, is
provided so as to cover the helical antenna 41 and the base 42.

According to such a construction, as shown in Fig. 2(A), the helical
antenna 21 and the nonopol e antenna 32 operate in corporate as a
transmtting/receiving antenna in the case where the slide antenna unit 30
is pulled out, simlarly with the case of Fig. 1(A). In this case, the
hel i cal antenna 41 and the nonopole antenna 31 are positioned at where

they are el ectrorabmmet; ectefWith the helical 1 and the
nonopol e antenna 32 resq { t bas t hey_never  operat nnas.
Accordi ngly, the helical: 1 and t 'EEh@ﬁ@le ant ¢nn 41
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32 suUitably operate for two frequency bands by setting the paraneters of
t he. hel.i cal antenna 21 and the nonopol e antenna 32. On the ot her
hand, as shown in Fig. 2(B), in the case where the slide antenna unit 30
is contained, the helical antenna 21 is coppected tQ the helical antenna
41 via the base 27, the junction netal fthng 28, (\ihe connecting netal

fitting 43 and the base ~ 17
42. That is, the helical a tefna 21 the e’&eg{rl cal {antenna length is
extended by the helical an en;ﬂa 41. EFE‘ther mpre, in this case, the
nonopol e antenna 31 is E é
S&E ]
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el ectromagnetically connected to the helical antenna 41. However, the
monopol.e antenna 32 is electromagnetically separated fromthe helical
antennas 21 and 41. Therefore, in this case, the helical antennas 41
and 21 and the nonopol e antenna 31 are suitably operated for two frequency
bands by setting the paraneters of the helical antenna 41 and the nonopol e
antenna 31. In this enbodinent, it is arranged that the heli cal
antenna 41 is operated as a part of the antenna when the antenna is

contai ned, therefore, optimal plans for the antenna when pulled out and
when cont ai ned can be perforned respectively. Fig. 3 shows an exanple
of neasurenent result of the frequenéyl characteristic of _return |oss of
the antenna unit whi ch ¢S/ BEEA deseribed with Figs. 2 ). Note
that, in this enbodi ﬁéﬁzﬁﬁp assunmed t hat : W t he
antenna 21 is five tindd Pop=s
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tot al” wounded tinmes of the antennas 21 and 41 is six tines; the pitch
of the.antennas 21 and 41 is 4[m; . the winding dianeter of the
antennas 21 and 41 is 6.5[mi; the I ength of the nmonopol e antenna 31
is 39[m; and the |l ength of the nonopole antenna 32 is 55[mj.

18 - As clearly fromthis neasurenent result, the antenna
-unit of Figs. 2(A) and 2(B) operates for two frequency bands, 800 MHz and
1.9 GHz, in the both case where the slide antenna unit 30 is contained in

the box 11 (shown by a normal line) and the case
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where the unit 30 is pulled out (shown by a broken line). Figs. 4(A
and.4(B) show the third enbodi mrent of an antenna wunit according to this
invention. Fig. 4(A) shows the state where an antenna is pulled out froma
t el ephone body. Fig. 4(B) shows the state where the antenna is contained

in the tel ephone body. In this enbodinent, a helical antenna 21 and
a nonopole antenna 32 are structured simlarly wwth the case of Figs. 1(A)
and 1(B). Further, a helical antenna 41 is provided at the top of an

antenna cover 33 in simlar with the enbodi nent of Figs. 3(A) and 3(B),
and a conductive base 42 is provided gt, the | ower end of the antenna cover

33 and the upper end of a nonopaq éhna 31 is electrically connected to
t he base 42. Ac cogai he above structure, as ig. 4(A),
when the slide antenna pul l ed out fromthe
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helical antenna 21 and the nonopol e antenna 32 operate in corporate as a
transms:tting/receiving antenna. At this tinme, the helical antenna 41 and

t he nonopol e antenna 31 are |located at the position where they are not
connected el ectromagnetically with the helical antenna 21 and the nonopol e
anténna 32, so that they ' 19

never operate as antennas. As a result, the helical antenna 21 and

t he nonopol e antenna 32 suitably operate for two frequency bands by

setting the paraneters of the helical antenna 21 and the nonopol e ant enna
32
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previously. On the other hand, as shown in Fig. 4(B), in the case
whecreg <the slide antenna unit 30 is contained in the box 11, the helical
antenna 41 is connected to the nonopol e antenna 31 through the base 42,
and"t he nonopol e antenna 31 is electromagnetically connected to the

hel rcal antenna 21. However, the nonopole antenna 32 is

el ectromagnetically disconnected fromthe helical antenna 21.

Accordingly, in this case, the helical antennas 41 and 21 and the nonopole
antenna 31 suitably operate for two frequency bands by setting the
paraneters of the helical antenna 41 and the nonopole antenna 31

previ ously. Also in this exanple, it is so arranged that the helical
antenna 41 operates as a part of the antenna when the antenna is

contai ned; so that optinmal plans for the antenna when pulled out and when
cont ai ned can be perforned. Figs. 5(A) and 5(B) show the fourth
enbodi nent of this

A _ MANT
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A
¥
.

FIG. 8
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invention: Fig. 5(A) shows the state where an antenna is pulled out froma
t-el ephane body and Fig. 5(B) shows the state where the antenna is
contained in the tel ephone body. 20
Als6 in this enbodinment, the antenna unit is structured simlarly with the
enbodi mrent of Figs. 1(A) and 1(B), but is different in the point that an
antenna cover 33 provides only a nonopole antenna 31. According to
such a construction, as shown in Fig. 5(A),
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when ™a slide antenna unit 30 is pulled out, a helical antenna 21 and a
nonepolwe antenna 31 operate in corporate as a transmtting/receiving
antenna in simlar with the case of Fig. 1(A). As a result, the slide
anténna unit 30 suitably operates for two frequency bands by setting the
paraneters of the helical antenna 21 and the nonopol e antenna 31
previ ously. On the ot her hand, F@n Id Fig. 5(B), also in the
case where the slidg antenna unit 30 i 3 ed, the nonopole antenna
3l is electroaignati ally connected to the hellcal antenna 21. a

I

result, the helical gntenna Z knd the nmonopole antenna 31
operate for t \ Hands by previously settin
the helical a tenna 1 and the nonopOle aMremna 3

ranet ers of
this case.

Figs. 6(A) how the fifth enbodi nen this invention: Fig. 6(A
shows the s e an antenna i out froma tel ephone body and
Fig. 6(B) s the8 ate Meke the antenna is cont@aingq,ijx xhenhe! ephone
body. C? ! 2
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(GHZ]OS = —— -
0.7 ¢ 3¢ 2 > 3¢

FIG. 11

—>
N
N

2.17

RESONANCE
& FREQUENCY
-— — -—b N
T

~
@)

)
8

T 4 | ] 1] ¥ ¥ 1 | 4 ¥ I T
o | 20 40 60 80 100 120 140

L 1(mm)] —

1012



Then,~ also in this enbodi ment, the antenna unit is structured basically in
simlar wWth the enbodi nent of Figs. 1(A) and 1(B), however, an enpty
nmolepol e antenna 29 is fixedly 21

21 *© Also in this enbodi nent, the antenna unit is structured simlarly
wi th the enbodi ment of Figs. 1(A) and 1(B), but is different in the point
that an antenna cover 33 provides only a nonopol e antenna 31.

According to such a construction, as showmn in Fig. 5(A), when a slide
antenna unit 30 is pulled out, a helical antenna 21 and a nonopol e ant enna
31 operate in corporate as a transq%tting/receiving antenna in simlar with
the case of Fig. 1(A). As a resul e slide antenna unit 30 suitably

operates for two frequ by setting the paranet hel i ca
antenna 21 and the non nna 31 previously. Bhpr
hand, as shown i3BFTg. BY also in the case where the anfjenna unit
30 i s contai ne@IXEDe nonops antenna 31 is el ectromagngty jonnect ed
to the heli cgh)gﬁ‘gﬂna 21. a result, the helic®&0Qan M t he
nmonopol e ant sui t abl§q operate for two frequen Y ;&égi 8ziy
setting the paraneters of { hel i cal antenna o8 EAQ&&EN@U&
33 30 ‘
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21 and the nonopol e antenna 31 in this case. Figs. 6(A) and 6(B)
show, the fifth enbodi ment of this invention; Fig. 6(A) shows the state
mhére an antenna is pulled out froma telephone body and Fig. 6(B) shows
the®state .where the antenna is contained in the tel ephone body.

Then, also in this enbodinent, the antenna unit is structured basically in
simlar with the enbodi nent of Figs. 1(A) and 1(B), however, an enpty or
hol | ow nonopol e antenna 29 is fixedly antenna 21. Accordingly,

t he helical- antenna 21 an ri&?f)é Suitably operate
for two frequency bands bSE’E%fer\?/%%s y set l'?ch%e par agag"[ ers of the

hel i cal antenna 21 and the enpty nonopol e antenna 29 in this case.
Figs. 7(A) and 7(B) show the sixth enbodiment of this invention: Fig. 7(A

shows _the state whgre a%o@:“b‘%”%x*t%bﬁ.@' kedepBbhel boAY2 10l ephantechady and
Fig. 7(B) shows the’'state wheré t
metal-fitting, 13... print distributing board, 14... high
frequency circuit (feed-point), 15... spring, 20... fixed
antenna unit, 21... helical antenna, 22... base, 23...
antenna junction metal fitting, 24... insulation cover,
25... antenna cover, 26... antenna fitting, 30... slide
antenna unit, 31... first monopole antenna, 32... second
monopole antenna, 33... antenna cover, 34 ... knob, 35...

first antenna fitting unit, 36... second antenna fitting

unit, 37... stopper.

12/12
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antenna i's conhtainéd in the tel ephone body. In this enbodi nent, the
antemna unit is structured simlarly with the exanple of Figs 1(A) and
1(B), however, a netal stopper 39 is provided in the stdp 1&

moﬂﬁBRAm]ANlqu‘ENﬂ'eQEFI when the slide antenna unit :BépP’éca??ﬂ ®d out.
ThiSEARCHRERORINi t  operates as same as the enbodi nment of and

! : i 39 b dified
(?()T%rv gth%@gﬁqo Tbsmﬁé@ﬂtﬁmgtﬁontohiténmtﬂéféttsﬁ%er can be nodifie

al e netal  stopper can be applied to the enbodinments |
of Figs. 2(A) and 2(B), 4(A) and 4( B), 5(A) and 5( B) and 6(A) and 6(B).

| mdustrial Applicabilit An antenna unit according to th| s I nvention

i § Anpplennzaibich operatesingve ém@y:ba@ﬂsmheewmwsh@e&w sectingr (3 housed) in prigsed out
F{iftoinen emiasyret Abe antengs systenyis providesdowith anfixed antenma section/ @) and thejsliding fpienng sgstien t o
r Imog; Tierfived antenna seetien@0)isprovided witha helical anonng §2 yand the sliding antenna section (30) is
provided with a helical antenna (21) and the sliding antenna section (30) is provided with a first mono-pole antenna (31)
which is coaxial with the helical antenna (21), a second mono-pole antenna (32}, and an antenna cover (33) which holds
the antenna (32) on the extension of the axis of the antenna (31). When the sliding antenna section (30) is pulled out
from the enclosure, the antenna (31) is in a position where the antenna (31) is not electromagnetically coupled with the
antenna (21) and the antenna (32) is in another position where the antenna (32) is electromagnetically coupled with the
antenna (21). On the contrary, when the antenna section (30) is housed in the enclosure, the antenna (31) is in a position
where the antenna (31) is electromagnetically coupled with the antenna (21) and the antenna (32) is not
electromagnetically coupled with the antenna(21). -
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of antenna operation in the both states where the antenna |iREPLACEMENKSHEER
t he: eqw pnment and where the antenna is pulled out
fromthe equi pment toward the outside. 14 MAY 1887

7

Furthermore, when L2 is 9 [mm] without changing the other conditions, the
frequency characteristic shown in Fig. 9(B) can be obtained.

That is, accordin_g to these measurement result, by inserting the
monopole antenna MANT on the same axis in the helical antenna HANT, a
resonance point can be obtained for two frequencies and the resonance
frequency or the frequency characteristic can be changed.

Measuring the change of a resonance frequency as to the case of L1
is 80 [mm] by setting a height L2 is variable, the result shown by a
curvilinear K1 in Fig. 10 can be obtained. Measuring the change of a
resonance frequency as to the case of L1 is 30 [mm] by setting the height
L2 is variable, the result shown by a curvilinear K2 in Fig. 10 can be
obtained.

Further, measuring the change of a resonance frequency as to the
case of L2 is O{mm] by setting a length L1 is variable without changing the
other conditions, the result shown in Fig. 11 can be obtained.

As the above, said terms (A) and (B) can be confirmed.

This invention can be used for two frequencies based on such
experiment fact and can be realized an antenna unit becoming the antenna
characteristic for wide band.

More specifically, this invention provides an antenna unit comprising
a fixed antenna unit and a slide antenna unit freely moveable between an
extended position and a retracted position, wherein;

said fixed antenna unit provides a helical antenna; and

said slide antenna unit comprises a first monopole antenna provided
on the same axis as said helical antenna, a second monopole antenna, and an
antenna cover for holding said second monopole antenna on an extended
axis of said first monopole antenna;

said first monopole antenna being held in a position in which it is
not electromagnetically connected to said helical antenna and said second
monopole antenna being held in a position in which it is electromagnetically
connected to said helical antenna when said slide antenna unit is in said

extended position;



8

said first monopole antenna being held in a position in which it is
electromagnetically connected to said helical antenna, and said second
monopole antenna being held in a position in which it is not
electromagnetically connected to said helical antenna when said slide
antenna unit is said retracted position;

whereby electric power is respectively supplied to said first or
second monopole antennas via said helical antenna when said slide antenna
is respectively in said retracted position or said extended position. '

In this antenna unit, the helical antenna and the monopole antenna
operate in corporate for two frequency bands either when contained and
pulled out as antennas, further operates as antennas having a wide band
characteristic.

According to this invention, antenna operation is conducted for two '
frequency bands which are largely different from each other and the antenna
characteristic become for wide band. Furthermore, the antenna unit to be
contained is contained in the telephone body in carrying, and it is used by

polling out in




24 . Cains - An antenna unit

conpri’si ng a fixed antenna unit and a slide antenna unit freely in
cont ai ni ng, wherein: said fixed antenna unit provides a helical
ant enna; and said slide antenna unit conprises a first
nmonopol e antenna provided on the sane axis as

21

Also in this embodiment, the antenna unit is structured similarly with
the embodiment of Figs. 1(A) and 1(B), but is different in the point that an
antenna cover 33 provides only a monopole antenna 31.

According to such a construction, as shown in Fig. 5(A), when a
slide antenna unit 30 is pulled out, a helical antenna 21 and a monopole
antenna 31 operate in corporate as a transmitting/receiving antenna in
similar with the case of Fig. 1(A). As a resuit, the slide antenna unit 30
suitably operates for two frequency bands by setﬁng the parameters of the
helical antenna 21 and the monopole antenna 31 previously.

On the other hand, as shown in Fig. 5(B), also in the case where the
slide antenna unit 30 is contained, the monopole antenna 31 is
electromagnetically connected to the helical antenna 21. As a result, the
helical antenna 21 and the monopole antenna 31 suitably operate for two
frequency bands by previously setting the parameters of the helical antenna
21 and the monopole antenna 31 in this case.

Figs. 6(A) and 6(B) show the fifth embodiment of this invention;
Fig. 6(A) shows the state where an antenna is pulled out from a telephone
body and Fig. 6(B) shows the state where the antenna is contained in the
telephone body.

Then, also in this embodiment, the antenna unit is structured

_basically in similar with the embodiment of Figs. 1(A) and 1(B), however,
an empty or hollow monopole antenna 29 is fixedly |

MENT SHeeT |
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‘This Sheet Has Been Replaced

sai d he“jﬂﬂu," sai d | A F—EHégthﬁ%é'
ant enna di ng said second{nono Bikac gnt en
ext’ended axis of sard first nonopol e anténna, sai-d f
antenna is held at the position where is not el ectromagne
to said helical antenna when said slidéSantenna unit is pullled.gui. _and
sai d second mwg al 81304 §ona Is held at the position wherg is _

el ectronmagnet i Il§°a&%‘ﬁ &ted to said helical antenna; sard T1rst
nonopol e antenna i Al ghténd udib GordPGding @ Fixeh @heenhs uni?lafe tar PR ARGIhsal | Y
connected to said helical antenna when said slide antenna unit is

cont ai ned, ananitdretly owontblebeivison en guteadedipositomandia aetrackad position, on wher e
is not electrogagnetically connected to said helical antenna; and

el ectric powe?"%Eé elj§Uppl ied to said first and second nonopole antennas via

sai d helical antenngd fixed antenna unit provides a helical antenna; and

said slide antenna unit comprises a first monopole antenna provided

on the same axis as said helical antenna, a second monopole antenna, and an
antenna cover for holding said second monopole antenna on an extended
axis of said first monopole antenna;

said first monopole antenna being held in a position in which it is
not electromagnetically connected to said helical antenna and said second
monopole antenna being held in a position in which it is electromagnetically
connected to said helical antenna when said slide antenna unit is in said
extended position;

said first monopole antenna being held in a position in which it is
electromagnetically connected to said helical antenna, and said second
monopole antenna being held in a position in which it is not
electromagnetically connected to said helical antenna when said slide
antenna unit is in said retracted position;

whereby electric power is respectively supplied to said first or
second monopole antennas via said belical antenna when said slide antenna
is respectively in said retracted position or said extended position.
2.  The antenna unit according to claim 1, wherein the antenna length is
changed according to whether said slide antenna unit is in said retracted
position or in said extended position.
3. The antenna unit according to claim 1 or claim 2, wherein said slide
antenna unit includes a second helical antenna which is connected to a part
of said first monopole antenna.
4. The antenna unit according to claim 1 or claim 2, wherein an upper
end of said second monopole antenna projects from said helical antenna by
a specified amount when said slide antenna unit is in said extended position,

and a lower end of said second monopole antenna extends into said helical

L



2. Thghmvimsemime i@egording to claim1, wherein
25 J ,’ 25 What is clained is: 1.
An ‘ant en ing a fixed antenna unit and a slide antenna unit
freely noveabl e be an extended position and a retracted position,
wher ei n: said fixed antenna unit _provides a helical antenna; and
said slide antenna unit conprises a fi 28t nonopol e antenna provi ded on the
same axis as | i : : an
ant enna coverﬁféggangﬁ%mgggﬁgmmﬁsﬁgg%@%ﬁﬁn%ﬁ%ﬂg%@ ended axi s
of said fi rstofrsaiiofirst emonopeinmatenna is positiomed withirs saiddiehigad lagteid.enna bei ng
held in a posjtion_in which it is not el ectﬁo{;}ﬁ netical]y connected to said
e

hel i cal antermha antPSHyiEpnd CORSRROte daigy e’@e‘?ﬁ‘&gi?emﬂn‘?ﬁ?h’a posi tion
in which it igshe¢tanBangtd RORREGE &Hd sRidS@Eshd§bi ant enna when
sai d slide ar?tﬁenna?%m tl sﬁl}ért\q‘g(gllogoex_t (Eh?\‘%e%gposi ti on;dWﬁ héb%'le said first
nonopol e ant entemnbei ng held in a position in which it is

el ectromagnetically connected to said hel, cgl Wﬁnten a, and said fecond

monopol e ant éana er@tmadlmt@csorﬂag o1 oA 2ty h"ﬁOWGPOI}OPOe |
el ect romgnaahfe%hﬁ%r&ﬁg&fgrﬁ ?%C%%S%QMC! GRhindRiERGR: D sdiflg sl i de

antenna unit I's 1 n-sal position; ereby eélectric power
is respectively supafd sirgletmoropbld dntenmh slides freely within the hollow

monopole antenna and is electrically connected with said hollow monopole

antenna when said slide antenna unit is in said extended position.

7. The antenna unit according to any one of claims 1,2, 3,4, 5, or 6
wherein a stopper is provided at the lower end of said second monopole
antenna. |

8. The antenna unit ac_cording to any one of claims 1,2, 3,4, 5,6 or 7

wherein said antenna unit operates as an antenna for portable radio terminal.

LT




second nonopol e antennas via said helical antenna whep.said.slide_ antenna

Trﬁefﬁmﬁﬁmuuﬂugmmiﬁi ot acted position or Seid ox| Reredaat oneer ) 2

¢hanged @ccdordind t0 whether said slide antenna unit
position or in said extended position25 3. The ant
claim1 or claim?2, wherein said slide antenna unit cttled-lalésoed
hel i cal ant &Y iwleimed 8 connected to a part of said|first nonopole
antenna. 44 - WieaRBiGI: UnbriShiE O kaarihel HitThdd Q11iAL i VheT eI N
an upper end of sald second nohopofe antenna projects fsrom sal d helical
antenna by uAfit$febi fnovdabierbetweentatinextdariddd Positien antdenrutravtet tpositionn sai d
extended position, and a |lower end of said second nonopol e ant enna extends
into said haheesn: 26

antenna to a Spe%iaj{dif?)geddﬁﬁ%xﬁia ARfnidVided S helichP st stion al nost the
whol e of said first nonopole anteﬁna I's positioned Wi thin said helical
ant enna. 5. Theidaslide rantennaiunitocotapriben g first moaopolé anwdnas providedsi ngl e
nonopol e antenna forns, said fjrst nonopol e antenna and said second nonopol e
ant enna. 6. on thegamg aKisas-saithhelical anteana, ¢ segord manopole anienpanand aw)| | ow

monopol & antepafa Svel R heffing il o Fofsole aitofif!olt'an/bxtbnipy @ Nel i cal

ant enna; an
axis of said first monopole antenna;

]

said first monopole antenna being held in a position in which it is
not electromagnetically connected to said helical antenna and said sécond
monopole éntenna being held in a position in which it is electromagnetically
connected to said helical antenna when said slide antenna unit is in said
extended position;

said first monopole antenna being held in a position in which it is
electromagnetically connected to said helical antenna, and said second
monopole antenna being held in a position in which it is not
electromagnetically connected to said helical antenna when said slide
antenna unit is in said retracted position;

whereby electric power is respectively supplied to said first or
second monopole antennas via said helical antenna when said slide antenna
is respectively in said retracted position or said extended position.
2. The antenna unit according to claim 1, wherein the antenna length is
changed according to whether said slide antenna unit is in said retracted
position or in said extended position.
3. The antenna unit according to claim 1 or claim 2, wherein said slide
antenna unit includes a second helical antenna which is connected to a part
of said first monopole antenna.
4. The antenna unit according to claim 1 or claim 2, wherein an upper
end of said second monopole antenna projects from said helical antenna by
a specified amount when said slide antenna unit is in said extended position,

and a lower end of said second monopole antenna extends into said helical



S&i d sin I e rmnopol e antenna slides freely within the hollow nonopole
ante ically connected with said hollo pmno ofe

when M’E ,!!“ﬂuamgﬂuna unit is in said extended posi t}iFHE B'?MENTSHEET
antenna uni't dccdrdi ng to any one of clains 1, 2, 3, 5, 6 wher
stopper is provided at the | ower end of said second

n po%%ﬁl%@ﬂﬂa
The antenna unit according to any one of clains 1, 2, {314 r 7‘
orta r
26

wherein said antenna unit operates as an antenna for
antenna to a specified depth; and in the retracted position almost the whole

term nal .

of said first monopole antenna is positioned within said helical antenna.

5. The antenna unit according to claim 1, wherein a single monopole

antenna forms said first monopole antenna and said second monopole
antenna.

6. The antenna unit according to claim 5, wherein a hollow monopole

antenna is provided on the same axis as and within said helical antenna; and

said single monopole antenna slides freely within the hollow
monopole antenna and is electrically connected with said hollow monopole
antenna when said slide antenna unit is in said extended position.
7. The antenna unit according to any one of claims 1, 2, 3, 4, 5, or 6

wherein a stopper is provided at the lower end of said second monopole
antenna,

8. The antenna unit according to any one of claims 1, 2, 3, 4, 5, 6 or 7

wherein said antenna unit operates as an antenna for portable radio terminal.



