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vidual antennas (21, 22), which are shaped by means of a non-con-
ducting intermediate piece (23) into a yoke, which can be used to
suspend the cell phone, for example on a charging equipment (3) or
a speakerphone. Built-in filters provide for the multiple uses of the
antennas as leads.
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Mobile Radio Equipment with Yoke Antenna

The invention relates to a mobile radio equipment according to the
preamble of claim 1. |

In mobile radio equipments (cell phones) there is a tendency toward
reducing the size of the equipment. Furthermore, for the most part only one
antenna is used, and is designed for both transmitting and receiving, and is
thus of broad-band design, leading to a worsening of the transmitting and
receiving levels. A further problem relates to the plug connector to a
charging station or to a speakerphone device.

The invention has as its object to construct a mobile radio equipment
with a built-in antenna such that additional functions can be carried out with
the antenna. This object is attained by means of the features of claim 1 and
further developed by the features of the dependent claims.

In that the built-in antenna is constructed as a yoke or loop, the
antenna can simultaneously have carrying functions for the cell phone; i.e.,
the cell phone can be carried in the hand, with the antenna as a loop, or the
cell phone can be fastened with the loop to a belt, and finally the cell phone
can be hung up, stationary, by the yoke. The construction of the antenna as

a loop or yoke furthermore makes possible a good integration into the design
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aspects of the cell phone. This favors the acceptance of relatively long
antennas in relation to the size of the mobile radio device. The radiative
properties of the antenna are thereby improved at the frequencies which are
used at the present time. The construction of the antenna from two metal
portions furthermore makes possible the separation of transmission from
reception, so that each individual antenna can be matched to the purpose of
its use. Finally, the two metal portions of the antenna also serve as a
contacts for a charging station or a speakerphone, which is particularly of
use in connection with car phones.

Further details of the invention will become apparent from the

following embodiment examples.

Fig. 1shows a plan view of a cell phone with a yoke as antenna on the
upper side,

Fig. 2shows a cell phone with a yoke on the lower side,

Fig. 3shows the cell phone of Fig. 1 suspended in a charging device,
and

Fig. 4shows a side view of the charging station with a suspended cell

phone.

Fig. 1 shows a first embodiment of the cell phone 1 according to the
invention. This is built into a flat, narrow, parallelepipedal housing 10,
which accordingly has a front side 11, a back side 12, long narrow sides 13,
14 and short narrow sides 15, 16. The edges and corners between these
sides 11-16 are rounded, as indicated at 17-20. The housing 10 can also
itself have a curvarure along its longitudinal axis. A yoke 25 consisting of

two metal wires 21, 22 and a non-conductive connecting portion 23 starts or
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ends at the corners or edges 17, 18, and is thus arranged in a loop. The
ends 27, 28 of the metal wires 21 and 22 which are seated in the housing
and are not connected together are connected via suitable filters to
equipment portions (not shown in the drawing) of the mobile radio
equipment.

The metal wires 21 and 22 respectively serve as separate transmitting
or receiving antennas. Since the transmitting and receiving frequencies are
not the same, the lengths of the wire pieces 21 and 22 can be chosen to be
correspondingly different, in order to tune the individual antennas 21 and 22
optimally to their operating frequencies. The connection 23 therefore does
not need to take place in the middle. The unequal length of the two
individual antennas 21 and 22 can also be used for antenna diversity. The
receiving antenna is connected as the preferential antenna, and when fading
occurs there can be a switch-over to the transmitting antenna. When the
receiving conditions change slowly, perhaps during use by a pedestrian, this
kind of switching is very effective.

The two metal pieces 21 and 22 can also be used as leads for charging
the mobile radio equipment 1, as shown in Figs. 3 and 4. A charging equip-
ment 3 has two hooks 4 and 5 as charging poles, on which the yoke is
placed so that the hook 4 contacts the metal wire 21 and the hook 5 contacts
the metal wire 22. Direct current filters are connected to the unconnected
ends 27, 28 of the metal wires 21 and 22, and are connected to the battery
of the mobile radio telephone. The charging current is conducted from the
charging equipment 3 to the battery of the mobile radio equipment in this
manner.

The metal wires 21 and 22 can also be used for connecting to a

speakerphone, which is of particular concern in a motor vehicle. The
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microphone 6 built into the mobile radio equipment itself is furthermore
used for this purpose. When the mobile radio equipment 1 is suspended in
the manner shown in Fig. 3, the low frequency signal is switched to the
wires 21 and 22 instead of to the loudspeaker 7, in order to reach the
speakerphone via the hooks 4, 5. Besides this, it is possible to combine the
charging station and the speakerphone device, since the respective
frequencies can easily be separated by filters.

Finally, it is also possible to use the metal wires 21 and 22 as supply
leads for a high frequency transmitter-receiver amplifier, which supplies an
external antenna, for example a motor vehicle antenna. For this case of
operation it is possible to reduce the transmission power of the mobile radio
equipment in order not to radiate excessive power via the free antennas 21,
22 into the interior of the vehicle.

Fig. 2 shows a further embodiment 2 of the cell phone. The metal
wires 21, 22 go out from the lower edges 19 and 20 of the housing 10 and
meet in the connecting piece 23 into which the microphone is inserted. In
addition, the cell phone can be held so that the radiation from the antenna
does not take place near the head, favoring the radiation into space and
reducing the risk to health.

In addition to the advantages already mentioned, the following further
advantages can be set out:

The separation of the transmitter output from the receiver input
permits a more favorable layout of the switching parts in the mobile radio
equipment.

The use of the antennas as charging and speakerphone contacts can
enable the plug connectors which are otherwise usual on a cell phone to be

dispensed with. In this case, an infrared interface on the cell phone will be
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used for the data transfer function.

The yoke formed by the portions 21, 22, 23 can also be used for
carrying the equipment, for example, suspended on the user's belt. The cell
phone can also be hung up by the yoke in a dwelling.

The metal wires can be made relatively stiff, and it is possible to puil
out the frame thus formed from the contours of the housing 10 to place it in
the operating position, or to push it back in order to make the equipment
more compact. A flexible embodiment of the yoke 21, 22, 23 is also
possible, and then only one end of the yoke needs to be pushed to let it

disappear into the contours of the housing 10.
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Patent Claims

Mobile radio equipment comprising a housing (10) in the form of a
flat, narrow parallelepiped with wide front and back sides (11, 12)
and with long narrow sides (13, 14) and short narrow sides (15, 16),
wherein the corners and edges (17, 18, 19, 20) can be rounded and
the longitudinal axis can be curved, and a built-in antenna means in
the housing,

wherein said built-in antenna comprises two individual antennas (21,
22) connected together by a non-conducting intermediate piece (23)
and formed into a yoke or loop (25), said yoke or loop having
unconnected ends (27, 28) connected to associated equipment

portions of the mobile radio equipment by means of filters.

Mobile radio equipment according to claim 1, wherein the individual
antennas (21, 22) consist of metal wires and the first metal wire (21)
is connected as the receiving antenna and the second metal wire (22)

is connected as the transmitting antenna.

Mobile radio equipment according to claim 1 or 2, wherein the yoke

or loop (25) spans the short upper narrow side (15) of the equipment.

Mobile radio equipment according to claim 1 or 2, wherein the yoke
or loop (25) spans the short lower narrow side (16) of the equipment,

and a microphone (6) is built into the non-conducting connecting

portion (23).
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Mobile radio equipment according to one of claims 1-4, wherein the
yoke (25) forms a solid frame which follows the contour of the

housing (10) and can be pushed into this when not in use.

Mobile radio equipment according to one of claims 1-4, wherein the
loop is flexible and can be pushed into the contour of the housing (10)

when not in use.

Mobile radio equipment according to one of claims 2-6, wherein the
individual antennas (21, 22) can be alternatively switched over for

receiving or transmitting.

Mobile radio equipment according to one of claims 1-7, also
comprising a charging station (3) associated with the mobile radio
equipment (1) and constructed with charging poles in the form of two
hooks (4, 5) which are arranged so that the mobile radio equipment
(1) 1is supported with the first individual antenna (21) on the first hook
(4) and with the second antenna (22) on the second hook (5), when the
mobile radio equipment (1) is suspended on the hooks, and wherein
the unconnected ends (27, 28) are connected via direct current filters

to the battery of the mobile radio equipment.

Mobile radio equipment according to claim 3, also comprising a
speakerphone associated with the mobile radio equipment (1) and
constructed with signal leads in the form of two hooks which are

arranged so that the mobile radio equipment (1) is supported with the
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10.

first individual antenna on the first hook and with the second antenna
on the second hook, when suspended on the hooks, and that the ends
(27, 28) which are not comnected are connected via low frequency

filters to the speakerphone.

Mobile radio equipment according to claim 3, also comprises a
transmitter/receiver amplifier which is associated with the mobile
radio equipment (1) and has allocated to it an external antenna and
also input and output leads in the form of two hooks (4, 5) which are
arranged so that the mobile radio equipment is supported with the first
individual antenna on the first hook and with the second antenna on
the second hook, when suspended on the hooks, and wherein the
unconnected ends (27, 28) are connected via high frequency filters to

the transmitter/receiver portions of the mobile radio equipment.
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