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(54) Title: DETACHABLE FLIP COVER ASSEMBLY FOR A PORTABLE PHONE

(57) Abstract

A portable phone is disclosed as including a main housing, circuitry located within the main housing for operating the portable phone
in a designated mode of communication, a support bracket assembly detachably coupled to the main housing, a flip cover rotatably secured
to the support bracket assembly about a first axis, and an antenna coupled to the circuitry for transmitting and receivng signals in the
designated communication mode associated with the flip cover. The flip cover is also rotatable about a second axis with respect to the
support bracket assembly, which is substantially perpendicular to the first axis. The support bracket assembly includes a support bracket
having a slotted portion at one end sized to receive an end of the main housing, a latching mechanism for coupling the support bracket
to the main housing, a hinge mechanism located at the other end of the support bracket to rotatably couple the support bracket to the flip
cover about the first axis, and a universal joint associated with the hinge mechanism so the flip cover can rotate about the second axis. The
designated mode of communication may be cellular and/or satellite.
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DETACHABLE FLIP COVER ASSEMBLY FOR A
PORTABLE PHONE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a portable phone and, more
particularly, to a support bracket assembly for detachably coupling a flip

cover to a main housing of such portable phone.

2 Description of Related Art
Portable cellular phones, which typically transmit and receive signals

at a frequency of approximately 900 Megahertz, are well known and have
been utilized for the last several years. Recently, however, it has become
important for a second mode of communication, i.e., satellite, to be employed
in areas where cellular communication is unavailable due to the lack of
necessary cellular towers or stations. Such satellite communication occurs at
frequencies within the L-band, and generally in the range of 1.0 to 30.0
Gigahertz.

It is recognized that separate antennas are necessary for cellular and
satellite modes of communication since cellular antennas are linearly polarized

and satellite antennas are circularly polarized. A further difference is that the

satellite communication mode involves a directional component, where link

margin is increased when the satellite antenna is pointed toward the satellite,
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and the cellular communication mode does not. Thus, the positioning of the
satellite antenna in the portable phone is very important, as is the construction
of the satellite antenna.

Flip covers for portable phones have generally been used to protect
the keypad or display and has only extended over part of the phone base. In
certain applications, though, a flip cover has been utilized to house an antenna
(e.g., U.S. Patent 5,337,061, U.S. Patent 5,258,892, U.S. Patent 5,014,346,
and U.S. Patent 5,170,173). As will be seen herein, each of the antennas
disclosed in these patents is of a different construction than the satellite
antenna of the present invention. Additionally, the mechanical coupling of the
flip cover to the main housing in such patents involves rotation about a single
axis between an open and a closed position.

Moreover, it will be noted that portable phones including antennas in
such flip covers are made with the intention that the flip cover remain coupled
to the main housing thereof. This can be problematic in the case where a user
desires to position the portable phone in a docking station, a car cradle
adapter, or the like since such accessories generally have their own antenna.
While it is possible for the fixed antenna within the flip cover to be
disconnected when the phone is in such an accessory, electrical performance
has been known to suffer due to the mechanical switches required. Thus,
there are many instances where it is desirable for the user to be able to freely
change antennas when required without the need for such switching
components.

In light of the foregoing, a primary object of the present invention is
to provide a portable phone which is able to operate in the dual modes of
satellite and cellular communication.

Another object of the present invention is to provide an antenna
system for a portable phone which is able to operate in the dual modes of

satellite and cellular communication.
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A further object of the present invention is to provide an antenna
system for a portable phone operable in a satellite communication mode
which has an improved gain/temperature ratio for better link margin.

Yet another object of the present invention is to provide a flip cover
for housing the satellite antenna of a portable phone, where the flip cover is
uniquely coupled to the main housing to enable better orientation of the
satellite antenna with respect to the applicable satellite.

Still another object of the present invention is to provide a flip cover
assembly which is detachably coupled to the main housing of a portable
phone.

Another object of the present invention is to provide a support bracket
assembly for detachably coupling a flip cover to the main housing of a
portable phone.

A still further object of the present invention is to provide a support
bracket assembly for detachably coupling a flip cover to the main housing of a
portable phone, where the flip cover is able to rotate about two separate axes
with respect to such support bracket.

Another object of the present invention is to provide a portable phone
with a detachable antenna system to facilitate connection to the antenna of a
docking station.

Yet a further object of the invention is to simplify the design of

accessories of a portable satellite phone.

These objects and other features of the present invention will become
more readily apparent upon reference to the following description when taken

in conjunction with the following drawing.

SUMMARY OF THE INVENTION
In accordance with the present invention, a portable phone is
disclosed as including a main housing, circuitry located within the main
housing for operating the portable phone in a designated mode of

communication, a support bracket assembly detachably coupled to the main

SUBSTITUTE SHEET (RULE 26)



WO 97/26712 PCT/US97/00337

-4-

housing, a flip cover rotatably secured to the support bracket assembly about
a first axis, and an antenna coupled to the circuitry for transmitting and
receiving signals in the designated communication mode integrated with the
flip cover. The flip cover is also rotatable about a second axis with respect to
5  the support bracket assembly, which is substantially perpendicular to the first

axis. The support bracket assembly includes a support bracket having a
slotted portion at one end sized to receive an end of the main housing, a
latching mechanism for coupling the sui)pon bracket to the main housing, and
a hinge mechanism located at the other end of the support bracket to

10 rotatably couple the support bracket to the flip cover about the first axis the
second axis. The designated mode of communication may be cellular and/or
satellite.

In a second aspect of the invention, a support bracket assembly for

coupling a flip cover to a main housing of a portable phone is disclosed as

15 | including a support bracket having a first end with a slotted portion sized to
receive an end of the main housing, a latching mechanism for coupling the
support bracket to the main housing, and a hinge mechanism rotatably
coupling the flip cover and a second end of the support bracket about a first
axis. The hinge mechanism also provides an annular surface so that the flip

20  cover is rotatable about a second axis with respect to the support bracket.

BRIEF DESCRIPTION OF THE DRAWING
While the specification concludes with claims particularly pointing out
and distinctly claiming the present invention, it is believed that the same will
25  be better understood from the following description taken in conjunction with
the accompanying drawing in which:
Fig. 1 is a perspective view of the portable phone of the present
invention, where the flip cover is in a closed position,
Fig. 2 is a perspective view of the portable phone depicted in Fig, 1,
30  where the flip cover has been rotated partially open about a first axis;
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Fig. 3 is a perspective view of the portable phone depicted in Figs. 1
and 2, where the flip cover has been rotated sideways about a second axis;

Fig. 4 is an exploded, perspective view of the portable phone depicted
in Figs. 1-3, where the support bracket assembly has been removed from the
main housing; and

Fig. 5 is an exploded, perspective view of the flip cover and support

bracket assembly depicted in Fig. 4.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawing in detail, wherein identical numerals
indicate the same elements throughout the figures, Figs. 1-3 depict a handheld
portable phone capable of operating the dual modes of cellular and satellite
communication and is indicated generally by the numeral 10. It will be seen
that portable phone 10 includes a main housing 12 and a flip cover 14 which
are interconnected by means of a support bracket assembly shown generally
by the numeral 16. Flip cover 14 is shown as being in the closed position in
Fig. 1, where a distal end 18 thereof engages a receiving ledge 20 on a top
surface 22 of main housing 12 so as to lie over substantially all of top surface
22. It will be noted from Figs. 2 and 3 that top surface 22 of main housing 12
offers access to a keypad 24, a display 26, and a speaker 28. Also, while not
shown, it will be understood that main housing 12 includes circuitry therein
enabling portable phone 10 to communicate in both the cellular and satellite
modes of communication, such as shown and described in a patent application
entitled “Dual Mode Satellite/Cellular Terminal,” Serial No. _ /|
which is owned by the assignee of the present invention and is hereby
incorporated by reference.

Portable phone 10 further includes a first antenna 30 coupled to the
cellular circuitry in main housing 12 for receiving and transmitting signals in
the cellular mode and a second antenna 32 coupled to the satellite circuitry in
main housing 12 for receiving and transmitting signals in the satellite mode.

As seen in Fig. 4, it is preferred that first antenna (which is linearly polarized)
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be a printed circuit antenna 30a located on an interior surface of flip cover 14. _
Alternatively, first antenna 30 may be a wire monopole type antenna 30b
(shown in phantom in Fig. 4) housed within flip cover 14.
As seen in Fig. 4, second antenna 32 preferably is comprised of a first
5  patch antenna element 34 for transmitting signals to a satellite and a second
patch antenna element 36 for receiving signals from a satellite, although a
single patch antenna element may be utilized to perform both functions. The
construction of flip cover 14 and the mounting of first and second patch
antenna elements 34 and 36 is described in greater detail in a patent
10  application filed concurrently herewith entitled “Flip Cover and Antenna
Assembly for a Portable Phone,” which is also owned by the assignee of the
present invention and is hereby incorporated by reference. In order to
minimize interference, first and second patch antenna elements 34 and 36 are
tuned to separate frequency bandwidths of operation, depending on those
15  available. Accordingly, it is preferred that first patch antenna element 34
transmit signals to a satellite within a first frequency bandwidth (e.g.,
approximately 1.626 to approximately 1.661 Gigahertz) and second patch
antenna element 36 receive signals from a satellite within a second frequency
bandwidth (e.g., approximately 1.525 to approximately 1.560 Gigahertz). It
20  will be noted that each of the frequency bandwidths of operation for first and
second patch antenna elements 34 and 36 are approximately .035 Gigahertz
and are much higher than the normal operational frequency for the cellular
mode of communication, which is approximately 900 Megahertz.
Since the satellite mode of communication involves a directional
25 component, whereby link margin between portable phone 10 and an
applicable satellite is improved when second antenna 32 is positioned in
alignment therewith, an important aspect of the present invention is to
provide a configuration in which second antenna 32 may be maneuvered into
position without undue effort. Additionally, because the radiation to the user
30 s to be minimized and the ratio of gain to temperature is directly related to

link margin, it would be advantageous for second antenna 32 to be located
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away from the user of portable phone 10. By positioning first and second
patch antenna elements 34 and 36 within flip cover 14, with transmitting
patch antenna element 34 being located near flip cover distal end 18, each of
these objectives is met.

With respect to the coupling of flip cover 14 and main housing 12,
one option is disclosed in a patent application filed concurrently herewith
entitled “Antenna System for Dual Mode Satellite/Cellular Portable Phone,”
which is also owned by the assignee of the present invention and is hereby
incorporated by reference. However, the manner of directly coupling flip
cover 14 and main housing 12 therein does not permit easy detachment so
main housing 12 can be positioned within a docking station, car cradle
adapter, or other accessory so that the antenna associate with such accessory
can be utilized more effectively. In accordance with the present invention,
then, a support bracket assembly 16 is utilized to indirectly couple flip cover
14 and main housing 12.

More specifically, support bracket assembly 16 includes a support
bracket 38 having a first slotted portion 40 sized to receive an end 42 of main
housing 12 and a latching mechanism 44 (e.g., in the form of a detent)for
coupling support bracket 38 to main housing 12. In order to facilitate the
coupling of support bracket 38 and main housing 12, first slotted portion 40
of support bracket has at least one guide pin 46 positioned therein (see Fig. 5)
which is received within a corresponding opening 48 in main housing 12 and
preferably a dovetail type guide located on the side surfaces 50 and 52
thereof, respectively. Each dovetail guide includes a male member 51
associated with first slotted portion 40 of support bracket 38 and a
complementary female member 53 associated with main housing 12.
Connectors 54, 56, and 58 are also provided within first slotted portion 40
which are connected to leads for first antenna 30, first patch antenna element
34, and second patch antenna element 36, respectively. Complementing this
arrangement are connectors 60, 62, and 64 retained within and extending

from main housing end 42 which are connected to the internal operating
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circuitry therein. When support bracket 38 is coupled to main housing 12,
their respective connectors are aligned and brought into engagement.
Preferably, connectors 54, 56, 58, 60, 62, and 64 are blind mate coaxial cable
connectors.

Support bracket 38 also includes a second slotted portion 66 (see Fig.
6) at the end opposite first slotted portion 40, where it is rotatably coupled
with flip cover 14. This is accomplished by means of a hinge mechanism 68
which enables flip cover 14 to rotate about a first axis 70 running
longitudinally through a shaft 72 therein. Shaft 72 extends between a pair of
bearings 80 and 82 in a yoke 78, as well as support bracket end portions 84
and 86 located on each side of second slotted portion 66, with the ends
thereof being captured by a pair of bearings 88 and 90. It will be noted that
shaft 72 has a D-shaped cross-section which enables its ends to fit into
corresponding D-shaped openings 92 in bearings 88 and 90 (only one of
which is shown in Fig. 5 with respect to bearing 88). This configuration acts

as a stop to prevent flip cover 14 from over-rotating about first axis 70, the

| range of rotation being from 0° to approximately 180° (in one direction or the

other).

Yoke 78 includes an annular step 94 with an opening therethrough at
a middle portion 96. Yoke 78 is then bolted to collar 98 by means of annular
step 94. Collar 98 is also used to capture a cable relief device 100 through an
opening 102 therein. Cable relief device 100, in turn, is utilized to receive and
properly position leads 104, 106, and 108 from first antenna 30, first patch
antenna element 34, and second patch antenna element 36, respectively. It
will be understood that flip cover 14 has an inner member 15 which is
captured between annular step 94 of yoke 78 and collar 98, where it is able to
rotate about the outer surface of annular step 94 (a second axis 112 being
defined through yoke 78 and collar 98. Of course, flip cover 14 must rotate a
minimum amount about first axis 70 before it will be able to rotate about
second axis 112. In order to prevent undue bending stresses on leads 104,

106, and 108, a boss 110 may be positioned on collar to prevent rotation of
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flip cover 14 about second axis 112 more than a prescribed amount (i.c.,
+180°). It will be noted that the opening through collar 98 and annular step
94 in yoke 78 permits leads 104, 106, and 108 to traverse hinge mechanism
68.

It will also be seen from Figs. 1-3 that flip cover 14 preferably is
substantially planar in configuration. Flip cover 14 may also include a flange
114 which extends at least partially around the perimeter thereof and wraps
around the corresponding edges of main housing 12.

Having shown and described the preferred embodiments of the
invention, further adaptations of the portable phone and support bracket
assembly coupling the flip cover and main housing thereof disclosed herein
can be accomplished by one of ordinary skill in the art without departing from

the scope of the invention.

What is claimed is:
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1. A portable phone, comprising;
(a) a main housing;
(b) circuitry located within said main housing for operating said
portable phone in a designated communication mode;
5 (c) a support bracket assembly detachably coupled to said main
housing;
(d) a flip cover rotatably secured to said support bracket assembly
about a first axis; and
(e) an antenna coupled to said circuitry for transmitting and receiving
10 signals in said designated communication mode, said antenna being
integrated with said flip cover.
2. The portable phone of claim 1, said circuitry being operable in a cellular
communication mode.
3. The portable phone of claim 1, said circuitry being operable in a satellite
communication mode.
4. The portable phone of claim 2, said antenna further comprising a printed
circuit antenna located on an interior surface of said flip cover.
5. The portable phone of claim 2, said antenna further comprising a
monopole antenna housed within said flip cover.
6. The portable phone of claim 3, said antenna further comprising a single
patch antenna element for receiving signals from and transmitting signals to a
satellite.
7. The portable phone of claim 3, said antenna further comprising:
(a) a first patch antenna element for receiving signals from a satellite,
and
(b) a second patch antenna element for transmitting signals to a
5 satellite.
8. The portable phone of claim 2, wherein said cellular circuitry operates at a

frequency of approximately 900 Megahertz.
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9. The portable phone of claim 3, wherein said satellite circuitry operates
within a frequency bandwidth of approximately 1.0-30.0 Gigahertz.
10. The portable phone of claim 1, said flip cover also being rotatable about a
second axis with respect to said support bracket assembly.
11. The portable phone of claim 10, wherein said first axis is oriented
substantially perpendicular to said second axis.
12. The portable phone of claim 1, wherein said flip cover is rotatable about
said first axis in a range of 0° - 180°.
13. The portable phone of claim 10, wherein said flip cover is rotatable about
said second axis in a range of 0° to 180°.
14. The portable phone of claim 1, said flip cover being sized to lie over
substantially all of said main housing when in a closed position.
15. The portable phone of claim 1, said support bracket assembly further
comprising;
(a) a support bracket; and
(b) a hinge mechanism coupling said flip cover and said support
5 bracket.
16. The portable phone of claim 15, said hinge mechanism being rotatable
about a second axis substantially perpendicular to said first axis.
17. The portable phone of claim 15, further comprising a stop associated with
said hinge mechanism to prevent said flip cover from rotating more than a
maximum angle about said first axis.
18. The portable phone of claim 16, said hinge mechanism further comprising:
(a) a yoke having a first bearing at one end, a second bearing at the
other end, and a middle portion connecting said first and second
bearings, said middle portion including an annular step thereon; and
5 (b) a collar attached to said middle portion of said yoke, said collar
having an opening therethrough aligned with said annular step on
said middle portion opening;
wherein said flip cover is retained between said collar and said yoke to rotate

about said annular step.
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19. The portable phone of claim 18, further comprising a stop associated with
said collar to prevent said flip cover from rotating more than a maximum |
angle about said second axis.
20. The portable phone of claim 16, said support bracket including a slotted
portion adjacent said flip cover, wherein said slotted portion is sized to
accommodate rotation of said flip cover about said second axis.
21. The portable phone of claim 18, means for coupling said antenna to said
circuitry is able to traverse said hinge mechanism.
22. The portable phone of claim 10, wherein rotation about said second axis
cannot occur until said flip cover has been rotated about said first axis a
minimum amount.
23. The portable phone of claim 1, wherein said flip cover is substantially
planar in configuration.
24. The portable phone of claim 1, said flip cover further comprising;

(a) a first substantially planar section coupled to said support bracket

assembly; and
(b) a second substantially planar section oriented at an angle to said
5 flip cover first section, said flip cover second section lying over
said main housing when in a closed position.

25. The portable phone of claim 23, said flip cover including a flange
extending from at least a portion of the perimeter thereof, wherein said flange
wraps around corresponding edges of said main housing.
26. The portable phone of claim 24, said flip cover second section including a
flange extending from the perimeter thereof, wherein said flange wraps
around corresponding edges of said main housing.
27. The portable phone of claim 7, wherein said first patch antenna element
transmits signals within a frequency bandwidth of approximately 1.525 to
approximately 1.560 Gigahertz.
28. The portable phone of claim 7, wherein said second patch antenna
element receives signals within a frequency bandwidth of approximately 1.626

to approximately 1.661 Gigahertz.
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29. The portable phone of claim 1, said support bracket assembly further
comprising;
(a) a support bracket having a slotted portion sized to receive an end
of said main housing; and
5 (b) a latching mechanism for coupling said support bracket to said
main housing.

30. The portable phone of claim 29, said support bracket assembly further
comprising at least one guide pin positioned within said support bracket
slotted portion and said main housing including a corresponding opening
therein for receiving each said guide pin.
31. The portable phone of claim 29, said support bracket assembly further
comprising at least one male member of a dovetail guide positioned within
said support bracket slotted portion and said main housing including a
corresponding female member of said dovetail guide for each said dovetail

5 guide male member.
32. The portable phone of claim 29, said support bracket assembly further
comprising at least one connector positioned within said support bracket
slotted portion coupled to said antenna and said main housing including a
corresponding connector for each said support bracket connector, wherein

5  coupling of said support bracket and said main housing connectors provides
coupling of said antenna to said circuitry.
33. The portable phone of claim 30, wherein said support bracket and said
main housing connectors are blind mate coaxial cable connectors.
34. The portable phone of claim 1, said main housing including a switch
mechanism for disconnecting said circuitry from said antenna when said main
housing is decoupled from said support bracket assembly, wherein said main
housing can be connected to a separate antenna associated with a docking

5  station.
35. The portable phone of claim 1, wherein said circuitry is operable in both a
gellular communication mode and a satellite communication mode, said

portable phone further comprising;
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(a) a first antenna coupled to said cellular circuitry for receiving and
5 transmitting signals within a cellular frequency bandwidth; and
(b) a second antenna coupled to said satellite circuitry for receiving
and transmitting signals within a satellite frequency bandwidth;
wherein at least one of said first and second antennas is located within said
flip cover.
36. A support bracket assembly for detachably coupling a flip cover and a
main housing of a portable phone, comprising:
(2) a support bracket having a first end with a slotted portion sized to
receive an end of said main housing;
5 (b) a latching mechanism for detachably coupling said support bracket
and said main housing; and

(c) a hinge mechanism rotatably coupling said flip cover and a second

end of said support bracket about a first axis.
37. The support bracket assembly of claim 36, said hinge mechanism being
rotatable about a second axis substantially perpendicular to said first axis.
38. The support bracket assembly of claim 36, wherein said flip cover is
rotatable about said first axis in a range of 0° - 180°.
39. The support bracket assembly of claim 37, wherein said flip cover is
rotatable about said second axis in a range of 0° to 180°.
40. The support bracket assembly of claim 36, further comprising a stop
associated with said hinge mechanism to prevent said flip cover from rotating
more than a maximum angle about said first axis.
41. The support bracket assembly of claim 37, further comprising;

(a) a yoke having a first bearing at one end, a second bearing at the
other end, and a middle portion connecting said first and second
bearings, said middle portion including an annular step; and

5 (b) a collar attached to said middle portion of said yoke, said collar
having an opening aligned with said annular step on said middle

portion;
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wherein an annular surface is provided at said annular step about which said
flip cover can rotate about said second axis.
42. The support bracket assembly of claim 41, further compnising a stop
associated with said collar to prevent said flip cover from rotating more than
a maximum angle in each direction about said second axis.
43. The support bracket assembly of claim 37, said support bracket including
a second slotted portion adjacent said flip cover at a second end, wherein said
second slotted portion is sized to accommodate rotation of said flip cover
about said second axis.
44 The support bracket assembly of claim 41, said collar and said annular
step being hollow so that means for coupling an antenna to said circuitry is
able to traverse said hinge mechanism.
45. The support bracket assembly of claim 37, wherein rotation about said
second axis cannot occur until said flip cover has been rotated about said first
axis a minimum amount.
46. The support bracket assembly of claim 36, further comprising at least one
guide pin positioned within said support bracket slotted portion and said main
housing including a corresponding opening therein for receiving each said
guide pin.
47. The support bracket assembly of claim 36, further comprising at least one
male member of a dovetail guide positioned within said support bracket
slotted portion and said main housing including a corresponding female
member of said dovetail guide for receiving each said dovetail guide male

5 member.
48. The support bracket assembly of claim 36, further comprising at least one
connector positioned within said support bracket slotted portion and said
main housing including a corresponding connector for each said support
bracket connector, wherein coupling of said support bracket and said main

5  housing connectors provide coupling of an antenna located within said flip
cover and circuitry for operating said portable phone located within said main

housing.
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