Portable Satellite Termnal Field of the Invention 5 The present invention
relates to a portable satellite termnal and refers particularly, though
not exclusively, to a portable satellite terminal for satellite

communi cation that is able to send, receive, or both send and receive,
data to and fromstations in a satellite conmunication system The
invention may be inplenented as a portable satellite term nal operated by
one person or a nobile satellite termnal 10 able to be nounted on a
vehicle, a vessel or a buil diPRgablirEpieliggtamingl Re| at ed Applicati on Reference
is made to our co-pending Singapore patent application nunber 1.5
200307498-6 fi 2003 for "Digital Comrunication System and

1 led 15 Decenber
Met hod" (th 'e'@gﬁhfi'}ve%% ication") the contents of which are hereby
incorporated by reference. Background to the Invention 20 In satellite

comuni cat i aie pfbsBR Rivkftioh FEIAENRIa dohat & GathIItE trih PRI HANEIpAAEII&HY, Services
such as voice, data, Internet access, cngn onf er enci ng,
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C- Band st elabieti€be mbuni ohal veai)e, dudssel bhebwibyig.conpromi se the quality of the
| ink. The design of small size antenna for 30 any given frequency band
becone quite difficult because the level of interference and system noise
becone unac ®efarensedo Ra@ipdiARplieatioBnna is small, and it will be difficult to
conformto the regulations relating to satellite transm ssion. For exanple:
for the C- Bamatbrdncegsenade hand, cod-hendsabingsorepipaietti egllicaint enmiepr esent | y

avai | abl i i I ; I t imis on the
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stowed, a t ysihed] (thenpatiniapplicationy decropisnts &F Wi dLS BFfPYgeorporated by

reference.

Background to the Invention

20
In satellite communication, a mobile terminal is required for communication
services such as voice, data, Internet access, remote control, video conferencing,
video streaming, and so forth. Such a terminal is preferably small enough to be
portable, be able to support a reasonably high data rate, be easy to set-up, and

25  conforms to the general regulations relating to satellite transmissions.

Present products address the requirement of portability by using a smaller antenna
(typically a dish antenna 1.8m in diameter for C-Band satellite communication) but
thereby compromise the quality of the link. The design of small size antenna for
30  any given frequency band become quite difficult because the level of interference
and system noise become unacceptable when the antenna is smali, and it will be
difficult to conform to the regulations relating to satellite transmission. For example:
for the C-Band frequency band, the smallest practical antenna presently available
is a 1.8m diameter dish antenna. This sets the iimits on the size and weight of the

35  terminal system.

When the terminal is being stowed, a typical antenna will need to be disassembled
and placed in a number of boxes. The combined weight is quite heavy. For a



and placed in a nunber of boxes. The conbi ned weight is quite heavy. For a
1.8m di aneter C-band antenna, it is typically in the region of 100kg. In
certain low data rate applications, where the termnal size is nore
inportant than data rate, a snaller antenna is used. However, the antenna
gain is conprom sed. To conpensate f,or the | ower antenna gain, a higher
power transceiver is enployed. Such™transceivers are nore expensive,

heavi er, and have a hi gher power consunption. \Wen higher power
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Therefore, there is a significant need for a portable termlnal that is compact, easy
to set-up, and provides a reasonably high data rate
20
Summary of the Invention

In accordance with a preferred aspect there is provided a portable satellite terminal
comprising a body, a unit within the body for controlling terminal and terminal
25  functions, and an antenna mounted to the body for movement relative thereto. The

antenna is able to be stowed within the body when not in use.

There may aiso be a cover for the body to enclose the stowed antenna. The
antenna may be stowed in its in-use condition and may not require folding to be
30 stowed within the body and the cover. The antenna may also be stowed in its in-
use condition and may not require disassembly to be stowed within the body and
the cover. Alternatively, the antenna may be folded and/or dismantled prior to
being stowed. The antenna may be a fiat panel antenna, and may be active or
passive.
35
The terminal may further include one or more of: a bubble level, a compass, and at

least one height-adjustable leg.



The termnal may further include one or nore of: a bubble |evel, a conpass,
and at | east one height-adjustable | eg. The antenna may be noveabl e
relative to the body froma stowed position to an in- use position. Wen
the antenna is in the in-use position it nay be adjustable for elevation
and azimuth. The antenna nay be nounted on an antenna plate, the antenna
pl ate being nounted on a rod that is rotatable for adjustnent of elevation.
The rod may be nounted on a support plate rotatably nounted relative to the
body for aZibsacteneedpaydereyeableriglative tade Wéyﬁ?mﬁéﬁ’yﬁda??@'oam@h'ﬁa swing arm
connected tQgh anﬁiﬁtmtﬁé aitennandlin thoRFaE ipuslion iCoanke ddjubidbe he rod. The
support plate nma n.a 10 bl.o unti ng bl ock
nount ed on t%é‘ tﬁ%'(ﬂ'ﬂ alzd}ugb ﬂbel?%enn?h %lrélg%g)@%gnégl é}kn%n&égﬁgﬁﬁatp%ftﬁ%)he nount i ng
pl ate for azntenbdpiaidjbaisy mentted Gmerqsiﬁhfﬂ israiptable feraadystsneoieleydiofhe body. The
uni t may si Ny IRE&Poe%odﬁ%%n%fsu port & RadtabROfbdnteantiagesathelobiit € recei ver,

a high stabl 1ty clock di gi taF nodem a 15 handset, a display, a keypad
a battery, dergzimufhnad SW?@ ‘digital nodem may be a spread spect rum nodem
and the unit may have a spl ashproof or waterproof casing. The cover nmay be

hi ngedl y at Tgigltse,?'ﬁiagtt]%latt tegstleﬂg)énteﬂ-daesvﬂ@da\fm c%nteBteQ'Eo b bekHa i€ and?0 cover, may

al so act as he ant enna whe he tennaAs in the in- use
posi tion. TigebeH Pﬁl”eﬂ%ymap?omfiﬂcmfdeu@ﬂn F?ff“tei M S Mo ETHe
m cr oconpr olphdeintingBbibdky ART the amutinitng mditysncmmtedmnmmrbpmatfor@mablmg ahef ace. 25 The

term nal may lcin%mn‘r&%ﬁigﬁto*mg g@ﬁgglaWr%an Muskh&fuency ranges. In

anot her asp e ere I's provi ort e satellite term nal conprising:
(a) a body 30 (b) a cover for the body. (c) aunit in the body for
control | ing fBani ﬁéﬂ&u@ho@dﬂ:{é ftoethé BEdyi Mede uhitimay inoings oneanmchoteddf: @n  ant enna

for storage Wbalh posmom%g as%tséﬁpb re\ée:9etr g}ﬁgﬁg{ab{ili@%&,hg digtYChodem, a

15  handset, a display, a keypad, a battery, and a fan. The digital modem may be a
spread spectrum modem, and the unit may have a splashproof or waterproof

casing.

The cover may be hingedly attached to the body. The body, with or without the
20 cover, may also act as a stabilizer for the antenna when the antenna is in the in-

use position.

The terminal may also include an RF transceiver, a microcontroller, a router, and a

physical communication interface.

25
The terminal may accommodate the C-band and Ku-band frequency ranges.
In another aspect there is provided a portable satellite terminal comprising:
(a) a body;
30 (b) a cover for the body;
{c) a unit in the body for controlling the terminal and the terminal functions;
and
(d) an antenna for storage within the assembly of the body and the cover;
wherein,
35 the terminal has a weight of less than 25kg and the cover has a top surface

area of less than 2 square meters.



wherein, 35 the termnal has a weight of |ess than 25kg and the cover has a
top surface area of less than 2 square neters. The weight nay be in the
range 0.8kg to 20kg, preferably 2.5 to 8 kg, nore preferably 6kg. The top
surface area may be in the range 0.06 to 2 square neters, and is

preferably in the range 0.2m x 0.3n1%o 1.21m x 1.66m nore preferably 0.4m
X 0.55m The height of the termnal nmay be in the range 0.08mto 0.18m
preferably 0.16m The term nal may have an RF transm ssion power in the
range 0. 25Wrhe we¥ mag (bepip dhe raiep \f-859 S020%. avgferably & %loef é‘BaB'BS? 5W
AccordingIxhé%@mJQQ.aspect there is provided a portable satellite term nal
conprising a global positioning satellite receiver and a high stability
clock, the global positioning satellite receiver being used to provide a
timng refermeadep Boface leeeal Bahibghin shelirige tG06 I ksaEP BAEMBI APy iSt he hi gh

stability cl %;%aqlfingtﬁé‘%ﬁé%.% RIoeH BE1 SIrP%K 668, Givad preRkdpsf 0.bascri ption of
t he EXamAngg n order ‘that the invention be %@?term%ﬁ%ﬁrstood and
readi |y put 058 N right elihe tegpingl pay Rep g WQ&”FQYOBWOW T98SCTi Ved by way of
non-1imtatiovemexanpl e only preferred enbodi nents of the present

invention, the description being with reference to the acconpanying
illTustrative drawings in which: Figure 1 is an iIIustééﬂ+?n1 two fornms of
known ant enrTae temimat may payseat BF Aantiussiopopawen fy Be Jandg 9 &%ration of the

consequapcegredrai@5Wné eWnmereQieféraigpsw. 1 being inaccurately pointed at a

satellite; Figure 3 illustrates relative sizes of different antennas:

Figure 4 illustrates one exanple of preferred circuitry, Figure 5

i | [ ust rat ed Ascqudied de radhifdoeprest thess g PEQVidRA eh Roﬁéb'%nﬁaé?ﬁ% terfingt owed: 30

Figure 6 is campifgl &lgiobsIORsitioRed bagmb rvderer atdagigrhaabiitnemcigrite i n t he

?Inr :ﬁt : g?uggloggl:pragﬁ\?ngﬁzsgteﬂipe RNl geiég udeh %Jﬁrgvige L litd§ tréf@r[ar‘?t?% i@ eferred form
15  high stability clock for enabling the high stability clock to generate a precise clock

signal.
Brief Description of the Drawings

20  In order that the invention may be better understood and readily put into practical
effect, there shall now be described by way of non-limitative example only
preferred embodiments of the present invention, the description being with
reference to the accompanying illustrative drawings in which:

Figure 1 is an illustration of two forms of known antennas and their performance;

25  Figure 2 is an illustration of the consequences of the antennas of Figure 1 being

inaccurately pointed at a satellite;

Figure 3 illustrates relative sizes of different antennas;

Figure 4 illustrates one example of preferred circuitry;

Figure 5 illustrated a preferred form of terminal when the antenna is stowed;

30  Figure 6 is a partial cross-sectional view along the lines and in the direction of
arrows 6-6 on Figure 5,

Figure 7 illustrates a preferred form in an in-use situation;
Figure 8 illustrates a second preferred form in different in-use position; and
Figure 9 illustrates other possible ways for the preferred form to be used.

35

Detailed Description of the Preferred Embodiments



Figure 8 illustrates a second preferred formin different in-use position;
and Figure 9 illustrates other possible ways for the preferred formto be
used. 35 Detail ed Description of the Preferred Enbodi nents Throughout the
drawi ngs |like reference nunerals are used for |ike conmponents but wth a
prefix nunber indicating the drawing.figure. To first refer to Figure 1,
there is shown a narrow beamw dth antenna 100 that nakes it nore
difficult to point the antenna 100 to a satellite due to its narrow beam

102. Graph ThietghPhigbe ¢awings likg SeiprapeeduinsEris e Hias 'oft e GIMRPNAYY PBw beam wi dt h
antenna. |t sRowet AMbet Recang iewrdwafgart enna 100 has a 3dB beam wi dth 104
of about 2.9 degrees while Gaph 2 of Figure 1 shows the w de beam ant enna
101 with a wi de beam 103 has a 3dB beam wi dth 105 of about 18 degrees. 10
The beam wi @b tiirse ngiérdy Educteh dinrls isorowh@ narewhsamyddth gnigReg100 thatly preferred
embodi ment, jokedBork ARG fo'p8iMt Be hRertRO 00 @K £&dlite Aicb @s Adtow Hfeaom 10 to 60
degrees, and nore prefer_ablx 1s. 18 %%gpeesw.dihSOﬁagnurr W%e?momtht he

di fference iR tHarief rdrRiows JUfsHE S A PFEW EARE (i LR ant enna 200 versus a
wi de beam waftehnaantiermsanad bk narkovs hedn ardengh d 0@ fasrd B hegfmigih 184 ot he  narr ow
beam 202 w la!)ou(t\’alésq%grggggrgi\'éatfr_lﬁgW2Q?ﬁf§hémt 108 ti0Widé bedanternd 1U1s  exanpl e)

to miss the satell sane n sa| i(ﬁnﬁenis Sl%gl e on the wide beam
203 of the wWttiawisedermAdbinss 3B PRIl {99 ¢ apAl *9esired satellite 206
within ijps 3dB-beam wi dth 203. For portability, it is preferred to use a
smal | ant engﬁ? 8%%n?w?dﬁ grﬂ@ﬁegﬁ%ﬁ??s%fn A YntehndPSingRRENGH AGra&dehe ant enna

gain and ap on req However, a | at panel atct' ve antenna is
preferred asmbedimersi &tmeayi iengm kPGS (i S60 cleaers PreisRBM ™ 38 B 1 ght wei ght .
Figure 3 il lypgbdsahRfmdrb Grefratdy 918 dedragsi cal 1. 8m antenna 300, a flat antenna
301, and a preferred antenna 307 according to the present enbodi nent. The

antenna 307 has a wi de beamw dth. 30 ) ,
15  Figure 2 shows the difference in the effort to point a narrow beam-width antenna

200 versus a wide beam width antenna 201. A small angle of misalignment of the

narrow beam 202 will causes the narrow beam antenna 200 (1.8m, in this

example) to miss the satellite 206. The same misalignment angle on the wide

beam 203 of the wide beam antenna 201 will still have the desired satellite 206
20  within its 3dB-beam width 203.

For portability, it is preferred to use a small antenna. The anienna may be of any
type, depending on the antenna gain and application requirements. However, a

flat panel active antenna is preferred as it assists in making the terminal compact

25  and lightweight.

Figure 3 illustrates the size of a typical 1.8m antenna 300, a flat antenna 301, and
a preferred antenna 307 according to the present embodiment. The antenna 307
has a wide beam width.
30
In contrast to the prior art terminals described above, by using a preferred
embodiment of the present invention the case of the terminal may have a top
surface area of less than 2 square meters, preferably in the range 0.06 to 0.3
square meters, more preferably 0.22 square meters. This area may be
35  represented by the top surface area having dimensions in the range 0.06 to 0.3
square meter, and is preferably in the range 0.2m x 0.3m to 1.21m x 1.66m, more
preferably 0.4m x 0.55m. The height of the terminal may be in the range 0.08m to



In contrast to the prior art termnals described above, by using a
preferred enbodi nent of the present invention the case of the term nal may
have a top surface area of less than 2 square neters, preferably in the
range 0.06 to 0.3 square neters, nore preferably 0.22 square neters. This
area may be 35 represented by the top surface area having dinmensions in the
range 0.06 to 0.3 square neter, and is preferably in the range 0.2m x 0. 3m
to 1.21mx 1.66m nore preferabl 0.4m x 0,55m The, hei ht f the term nal
nmay be in t Bd8mapgieraphoBAT.oTHE 1’8‘&5"‘ riae dermiel MY 18nesSTHEN &8 Yht of t he
termnal ma re%dlﬁﬁ&etrﬁtﬂﬁ 025 @0kg, mpreafreferably 2. 5kantotdkg, andrigieOm@et o 20kg, nore
preferably ?eﬂ)&{fﬁ( 8kg, and further nore preferably 6kg. 5 This is

si gni fi cant Pipres 8r (<20% in size and significantly lighter (<25% than
prior art termnals. The cover should be able to accommpdate the antenna
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re t t
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i nt erferlgncgefrnﬁ)érnaagb guerento 18aihe| prefesly 188mRi gure 4 shows a preferred

enbodi ment of the circuitry for a portable satellite term nal. The
portable satellite term nal may consist of: c’ﬂenna sa/st em 407; 2. a

transcei ver Pefereldyn ppgmitiod) data i %“b?aéaﬂ’dsfféﬁ't’?qjﬁ?tﬁo'ae REEY U9 3 micro
controller Qé&trurﬁ-sp@a&i@d Rethed Bid@ipaisiap msaibselilih tisueieaspalicatioer , bri dge,

and so fort n. > el
supply %3 "‘Ztg'sg"ayat%?%é]g[é t%%ép% glﬁ?f%%ﬁésatzq? gnt(sggggésr ecei \a/lzar gi\éllver and

Figure 4 shows a preferred embodiment of the circuitry for a portable satellite
terminal. The portable satellite terminal may consist of:

an antenna system 407;

a transceiver system 408,

20 a spread spectrum modem 409;

a micro controlier 410,

a data terminal equipment 411 such as router, bridge, and so forth;

a communication interface 412;

an on-board power supply 413;

a global positioning satellite (GPS) receiver 414; and

a high-stability clock 415.

The power supply 413 may be a battery and/or an AC supply and/or a DC supply.

25

© ® N OOk LN

With this embodiment, data and voice communication can be realised over a
30  satellite radio link. For example, a telephone call can be made. When transmitting
call data packets are transferred from the telephone to the terminal via the
communication interface 412, then accepted by data terminal equipment 411, and
processed by micro controller 410. Subsequently, data is encoded by forward
correction code (“FEC") encoder 4091, spread by the spread spectrum modulator
35  409g, then converted to an analogue signal by digital-to-analogue converter
(“DAC”) 409h. The analogue signal is filtered by a low pass filter ("LPF") 409i, and
further modulated with a carrier signal using a desired modulation scheme by RF



9. a high-stability clock 415. The power supply 413 may be a battery and/or
an AC supply and/or a DC supply. Wth this enbodinent, data and voice
comuni cation can be realised over a 30 satellite radio link. For exanple
a tel ephone call can be nmade. Wien transmtting call data packets are ’
transferred fromthe tel ephone to the termnal via the conmunication
interface 412, then accepted by data term nal equi pnrent 411, and processed
by mcro control l er 410, Subsequently, data is _enco

correction dreowniter 3081 tp Rsofiuee) E10dulaed S’%i‘ir'@é‘ﬁ 4B9e- tThe “?ﬁf”é‘é&f i \Aﬁ[ (rjum
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the up converter 408f of the block up converter ("BUC') 408e to the

desired transm ssion RF frequency, and further anplified to the required
transm ssi orwmwecrenbrg tha danpink fsigeal fwdGhe satelliteds tageivedsidnine @8R enna  syst em
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412 The mohi | e term nal i's preferably able to operate in either or both

the C band d%eMfa°84'4he Ku- band frequency ranges. The nobile terninal
equi pnent may have a gl obal positioning satellite (GPS)

The mobile terminal is preferably able to operate in either or both the C-band and

20 the Ku-band frequency ranges.

The mobile terminal equipment may have a global positioning satellite (GPS)
receiver 414 to receive GPS signals and determine the terminal location. With the
location information, the micro controller 410 can calculate information such as, for
25  example, the antenna 407 pointing parameters (elevation, azimuth and tilt angle)
that can facilitate the set-up of the terminal. The GPS timing signal may be used
as a timing reference for the high stability clock 415 to generates a precise clock
signal. The generated clock signal can be used as the reference clock to generate
clock signals required by both analogue and digital circuits. The terminal location
30  information may be reported to the network control centre for tracking purposes.

The terminal may communicate with a remote terminal with a large antenna that
has diameter from 4.5m upwards, typically about 13m, and up to at least 32m. In
such a case, the terminal’s transmission power can be lowered.

35
The terminal’s transmission power may be in the range 0.25 to 18W for C-Band,
preferably 0.5W to 8W, and more preferably SW. This allows the use of a tower



receiver 414 to receive GPS signals and determ ne the term nal |ocation.
Wth the location information, the mcro controller 410 can cal cul ate

i nformation such as, for 25 exanple, the antenna 407 pointing paraneters
(el evation, azimuth and tilt angle) that can facilitate the set-up of the
terminal. The GPS tining signal may he used as a timng reference for the
high stability clock 415 to generates a precise clock signal The
generated clock signal can be used as the reference cl ener at e

cl ock si gnalpﬁwpre"a@giré'&ﬁcwerbablﬁe%‘?éﬂscﬁlg’['i'@f igription igitheqverRl! we '8F‘t“@ 9°I'he t er ni nal
| ocati on 30 girafiéheRisineardyswbesupgiesr t ed to the network control centre for
tracki ng purposes. The term nal nmay conmunicate with a renote termnal with
a large antenna that has diameter from4.5m upwards, typically about 13m
and up to atTheemswoa@2pawer FupRAHS Aoy diged NOHEA! thaftepy Pack SUg &hdAl ssion power

8a25be | %‘é"\?&e}?%p%@ B! Ea%érmpﬂékl "The bﬁtﬁéﬂ%ﬁv?/cﬁ magﬁeﬂmﬂ@d aﬁﬁyodnﬂec:c by t BF r g\r/l\(i:]e
to or, G t e preferably
This al | ows af‘ﬁétebnébadB?ter Sugfb%‘soi?&%?aﬂ’f ki t Yé( g %&gr\?gﬂ 6. Thi s enabl es

further reduction in the overall weight due to smal | er heat sinks and
pover suppl i{®s ant ﬁ}%@g}eﬂ%f FhaPQ«!‘@?owSMSrﬁé é{ntériha pi‘rsfﬁrabl? adlatitivehigibat t ery pack

such as, for exa apt o attery pac at t y be
charged and gﬁtﬂ\ﬁéﬂeéﬂa lﬂ?e a@ﬁ”rgﬁ%r%aﬂ"e&fé%t"é? "&'EI'B?{ Oég'e?q?g@é{ Fyagnllfcal ly used
with a lapt Q@b@@ﬁﬂéuibbﬂ anfireayalset feloatze. Sifidrenntyp@d ohanjerines may dovupechf i | e
antenna, pr (?rtcﬁfdﬁi Ut?}%ﬂot I%rr?ﬂed ﬂ)c¥|*e\ﬂ$omkslgj“ant%bnel&f%ﬁﬂQ@ennﬁ%teﬂﬂ%@'na may be

one pi ece, I eces are a % E’éQr ssenhl ed, and may
be fol dablebeWﬁ‘ff@F@n?le‘ﬂ’?D‘é@'ﬁP' B3nkiBR AR PR E° (PERITS ENIRI"AG, but not
limted to, MdypedcPeionpdsege.ant enna, el ectronic steering antenna by beam
formng, electronic control tracking antenna, and so forth. The antenna 407
may be active or passive. 15 By bei nP battery powered the termnal is

port abl €5 arfy kelfigebatigryopsesepdehd [terpinal isaRfyiabler @1 gl 1 RERIe &MYt may operat e
on a vehicl %nymr@ R Seple, Alithy ioPeraitelof RDIeRicle] @Caldsed, Bddha caoie desert. |t

oy be used [ gl vath 0s (B0 Rk @LBRHD G aficattbom SHATRL By |t ot net

access, voi d so forth. 20
Figures 5 t@xmmlellmmetaaceesen@lce gl é‘ﬁ'ﬁ’n%aé%”i%ﬁe“‘@fgaﬁ‘eﬁ%lqné se ®¥¥thi nal . Figure 5
shows

20 Figures 5 to 8 illustrate one implementation of a mobile terminal. Figure 5 shows
the terminal when stowed. As can be seen, the antenna, when stowed, is within the
terminal case, preferably without requiring folding or disassembly. In this way the

antenna is stowed intact — in its in-use condition.

25  The terminal case may inciude: handle 516, locks 517, ventilation holes 518,
protective cover 519, body 520, and height adjustable legs 521. Body 520 may be
solid, hollow, or in the manner of a frame. The adjustable legs 521 may be at the
rear of the body 520, with legs 599 at the front being not adjustable. Alternatively,
all legs 521, 599 may be height adjustable. An RJ45 socket 522 is also provided.

30  Antenna 607 is moveable between the stowed position of Figure 5 to the in-use

position of Figures 6 to 8.

In Figures 6 to 8 the same prefix number ("6") is used. Here, there is shown the
antenna 607 mounted on an antenna plate 624. Securely but releasably attached
35  tothe antenna plate 624 are two antenna swing arms 623. The two antenna swing
arms 623 are also securely attached to an antenna-mounting rod 625. The arms



the term nal when stowed. As can be seen, the antenna, when stowed, is
within the termnal case, preferably w thout requiring folding or

di sassenbly. In this way the antenna is stowed intact - in its in-use
condition. 25 The term nal case may include: handle 516, |ocks 517,
ventilation holes 518, protective cqver 519, body 520, and hei ght

adj ustabl e 1 egs 521. Body 520 may be” solid, hollow, or in the manner of a
frame. The adjustable legs 521 may be at the rear of the body 520, with

| egs 599 at 62heref gaghimobeibhip 196 622 W]t Srshpped. bragkets GGt the, Blagkets %?fél | egs 521,

599 may be fhswizi%%eaﬁﬁﬁést@frﬂ%@h whieh R&4D5 saskelor RRRon Riailsterploovi ded. 30
Ant enna 607 i s noveabl e between the stowed position of Figure 5 to the

in-use position of Figures 6 to 8. In Figures 6 to 8 the sanme prefix
nurmber (" 6" Brackets S2glarelifetug) meuntadeni assuphaiplate (688 thahis @ivaRINGOPUMRSLNt ed on an

ant enna Rl ate, 6245086 QURGIninPblbek! b€ 2 3RE ¥ndlplaRCEthad® brackehgacant enna pl at e
624 are two ant

nna sSw ng_arns 623. The t nna sw n a 623
al so secur eltRroughtvyighead €65 BFFSSht éh?ﬁaé’%uﬁ?\@?'ﬁg%%gaa%‘ﬁ“’%@“‘é";‘e@ 623 Z;Z
each nmount echerébnladitst G 681 .t Gedd63 hia paabtdst ta bk diven B2 6 setdnd opa 8RBt s 626
having beari Qg régé%%%ogpgél]lrc‘) juGRalr R 1§ 2ntRREREMaledt JicRhiinl nd €l ati ve

thereto. Brac%ets are urn nmounted on a support plate 628 that is

pi vot al | y nB0ispRads0752ag § Sheydy ez WMRR3a ABthesanl 159 ﬁt%ﬁ'gﬂag%p[a@ne end, plate

ggg Eas 18 breﬁgtbehdj@%ﬂeﬁtgftﬁbl@hmw‘liaﬁ@e blahteHAS 6QraasBShovwht by ereowddber end, rod
as secuyrely unt r i : ; s adapted to

be driven b PAISREL ?1“&"33 grntlcggrz(ﬁ@% hgmr"-gt':{';at§ tgh?%ﬁﬁ%cg%}haggﬁﬁ rﬂin ggr?dcljérs]gi tugi nal

axis to cont®3d). the angle of elevation of the antenna 607, as is shown by

arrow 633. Athird gear is provided to engage plate 10 628 for adjustnent

of the azi h angle of antenna 607, IS S 6 Gears are
driven by yﬁﬁf’%‘?%ﬁ%’? PSR %pag?eﬁom(ﬁ?éoﬁyta{ﬁge w&?%hﬂgg?ryg'négﬁyg handl e
(632). The o exleaddlly ¢ostapris\antindopyunittdac idaortuyit §86CH9e B CAMT%ast one
hi nge 636. %@%manés'ét&a%%ﬁi@ﬂ;lﬁﬁéﬁbévgﬁ%miQ!bat@d‘r}y 6N0a% a tanisw2.687% | ndoor unit
nds
4

637 includes one or_npre of: a ha t 638 i spl d 640
battery 641/N9QAdN 6841 FFFvepLPNng gg?mﬁrmatb%é%k/ aipcgg%ﬁ)gg%l?s\a/aé; ;yggnnect éda

to antenna @8 indyoranit & les arcagiahé4sh® ABludestheovpiifdder timkeyPr®0has a casi ng
644 that i ngLyESs SRAVEpIHHof & whing & exdeashebiterably splash proof or
20  waterproof, for the modem 637. A power adapter 647, a second socket 649 and a
handle 648 may also be provided. Indoor unit 637 may be used to control the

elevation angle 633 and azimuth angle 635.
Mounted in body 620 are a bubble level 650 and a compass 651.

In this way, the apparatus can be placed at a desired location, levelled using
adjustable legs 621 and 699 with bubble level 650 providing a visual indication of
being level. Antenna 607 is moved to the in-use position and adjusted for azimuth
by using compass 651 to ensure the pointing direction is generally correct. The
30 elevation and azimuth are then adjusted manually or by using keypad 640 to input
instructions to control the motor (not shown), until signal strength is maximized and
signal-to-noise ratio is optimal. The required elevation and azimuth for the terminal
are calculated and displayed by the microprocessor together with information of the
desired satellite location and the present terminal position as obtained from the
35 GPS receiver. Consequently, the communication link over satellite radio is
established, and the terminal used to activate different applications. The body 620
acts as not only a mounting for the antenna 607, but aiso as a stabilizer so that, in



handset 638 and display 639; as well as a case 646, preferably splash proof
or 20 waterproof, for the nodem 637. A power adapter 647, a second socket
649 and a handle 648 nmay al so be provided. Indoor unit 637 nay be used to
control the elevation angle 633 and azinmuth angle 635. Munted in body 620
are a bubble | evel 650 and a conpass,651. In this way, the apparatus can be
pl aced at a desired location, levelled using adjustable |egs 621 and 699
wi th bubble | evel 650 prOV|d|n a visual indication of belng | evel .

Ant enna 607 uss thrpareenna §0F Wil be e @ye'maehetar’e#?saﬁ%ﬁ%?&,bw@a PpAPNL i nuth by
usi Nng conpasgs chshtd 0 ensure the pointing direction is generally correct.

The 30 el evation and azinmuth are then adjusted nmanually or by using keypad
640 to input instructions to control the notor (not shown), until signal
strength i s Theindvior edit 3@ mayi glalcorsist i tBe spred SPPYTUBH AP 4%%he requi red

el evati og ang.aabdBdid 4f|(§’rHFtrhkﬁ:qua§fr rﬁm@bewe@rpﬁyﬁﬁi edmnairedti@nctedacepl ayed by the
m cr oprocessor together with in Qgtlon of the desired satellite |ocation

and t he preé@ﬁ§°T%ﬁﬁWqﬂﬂmr683WFF@ﬁ 9%t ai ned fromthe 35 GPS receiver.
Consequently, the communication |ink over satellite radio is established,

and the ter ”‘rﬂfkerHﬁﬁﬂatEcPcél?B!? ¥8huelliié @irR bqdRilih Calkh 8% pdbishabody 620

acts as not unt In%éﬁ he antenna 607 é as a stabilizer
so that, in CQUPlﬂgfeOf Iemier. 48 %"%G?”'W?rlt Sy ?Se?é?ﬁ‘%??’" . #1%%nd I ess
af f ect edgby MnN&s sEihabd ewitchaby diftaert ertrss, sithes witdlesy LAMBlue®gth, nay al so

consi st of Egﬁ reaﬂxﬁmﬁﬁg$yg3 fem 409, mcroprocessor 410, RF
nodul at or, 828 Vet si cal communication interface, and sonme of the

ot her conponents of Flgure 4 The term nal al so can be connected to other

equi prent,  sygkhdas magf SN separa@roinghe Badyleap bapthe datbena 897 niFpal  equi pnent
such as a router

h, b
di fferent nEXAEPe §€cﬂd%’r%\r}\? ?%Fnééfb%%ﬁg?@%Qgt@(@?w@%ﬁm;émnd?mo;f i cal Y

fibre, afd bodyamd620TawaiNaudears. e coprprtienbeiveendeammay Be AR he body 620
and t he ant egnae®Pdr-wilcRts ikxanpl e, the indoor unit 637 nmay be used indoors
while the antenna 607 and the 15 body frame 620 remai n outdoors. The

connection between them may be nmade by
Figure 9 shows other possible embodiments where the antenna may be

disconnected from the terminal and mounted on different objects, such as a pole
20 960, wall 961, or on the floor 962, depending on different requirements andfor

environments.

Whilst there has been described in the foregoing description a preferred
embodiment of the present invention, it will be understood by those skilled in the
25  technology concerned that many variations or modifications in details of design,
construction or operation may be made without departing from the present

invention.



cable 643 or wreless link. Figure 9 shows other possible enbodi nents where
the antenna may be disconnected fromthe termnal and nounted on different
obj ects, such as a pole 2D 960, wall 961, or on the floor 962, dependi ng on
different requirements and/or environnents. Wilst there has been
described in the foregoing descripti qg a preferred enbodinment of the
present invention, it wll be understood by those skilled in the 25

t echnol ogy concer ned t hat many variations or nodifications in details of
design, construction or operation rmay be made wi thout departing fromthe
present invgRitdsphs 11 The clains 10 15 A portable satellite term nal
conprising: (a) a body; (b) a unit within the body for controlling the
termnal and termnal functions; and (c) an antenna nounted to the body
for movenenti.r el a4 ipukableekedtotermitdi eorapitsivana being able to be stowed within
the body sghen notin LgRy. A portable satellite termnal as claimed in
claim1l1, wherein t e antenna is stowed in IQ;[‘ n- use cog iti.on and does

not require fol diBy t & Het wiyhe bFVL RS AOTR %Hlfyteé{ﬂ'aa't EGVE . A potabl e

term nal as clai ned i fuatiensmard or cl aim 2, wherein the antenna is stowed

inits in-use congdtiop %R@nrﬁoﬁ%@tmﬁﬁ&%cf Qgﬂh&%ﬁ%ﬁ%'a}fvéﬁe@% st oned

within the body and the cover le satellite termnal as
claimed inclaim1l , m?@?ﬂﬂaﬁ@ﬁﬁ@é'eﬂ%lbﬁémwﬂ SRR the RodY WhEhECtddy t he

antenna {s at | east ongeof: folded and disnmantl ed.

2. A portable satellite terminal as claimed in claim 1, wherein the antenna is
stowed in its in-use condition and does not require folding to be stowed
within the body and the cover.

15

3 A potable terminal as claimed in claim 1 or claim 2, wherein the antenna is

stowed in its in-use condition and does not require disassembly to be

stowed within the body and the cover.

20 4. A portable satellite terminal as claimed in claim 1, wherein before being
stowed within the body the antenna is at least one of: folded and

dismantled.

5. A portable satellite terminal as claimed in any one of claims 1 to 4, further
25 including one or more selected from the group consisting of: a bubble level,
a compass, and at least one height-adjustable leg.

6. A portable terminal as claimed in any one of claims 1 to 5, wherein the
antenna is moveable relative to the body from a stowed position to an in-

30 use position.

7. A portable satellite terminal as claimed in claim 6, wherein when the

antenna is in the in-use position it is adjustable for elevation and azimuth,

35 8. A portable satellite terminal as claimed in claim 7, wherein the antenna is
mounted on an antenna plate, the antenna plate being mounted on a rod

that is rotatable for adjustment of the elevation.



5. A portable satellite terminal as clainmed in any one of clains 1 to 4,
further 25 including one or nore selected fromthe group consisting of: a
bubbl e | evel, a conpass, and at | east one height-adjustable leg. A
portable termnal as clained in any one of clains 1 to 5, wherein the
antenna i s noveable relative to the dy froma stowed position to an in 30
use position. A portable satellite termnal as clainmed in claim®6, wherein
when the antenna is in the in-use position it is adjustable for elevation
and azinmuth. 35 8. A portable satellite termnal as clained in claim?7,
wher ei n t he gant emNgoriable SHRMIN RANIAA @Nclainle@ NNalaph & &helbimethanbemna pl at e
bei ng nounted on a ro? t hat i t e f i t el evati on.
12 A portabl e saf™@f 8ntaewﬁpﬁ'§lpraes%téﬂq%lfrglag'{t?laac I%?%r?%mev\ﬁ@yef% the rod is
nount ed on a suppemuthpdipstmeniot at ably nmounted rel ative to the body for
azinuth adjustnent. 10. A portable satellite termnal as claimed in claim

8, wherein there is at |east. one an quﬁ ijng armc naect dsgo t he

ant enna pl at'® and RopEh'es3tc/e (PrmigAs SR P GlAhE WSE™ T P "R%hor t abl e
satel lite term nahe astemeaswingdanmcanherdted ©, thevaeteeianplatheand ipprekively pl ate i s
nount ed on a noup}ing.bl.9kegt he mounting bl ock being nounted on the body,
for enabling the rotational novenent of the support plate for azinmuth
adjustnment. 15 12. A portable satellite termnal as clained in any one of
claims Yoto11l, Anhemblesatelies wmibalias damed mbdlsmf 9, ovhetdie theoshpporl 3. A

por tabl e sat el | it eh Nl o8 oo Al oy A8 o LA FBurtod 0 12,

wherein the unitinc s one or nore selecte ormthe Igroup consi sting ?0
of : a gl obal posienithsriody feranabling the relatienal, mpvemenholdhe SYPRAT PRIS/OC| ock, a
digital nodem apmemalperenirodul ator, an anal ogue denodul ator, a physi cal
communi cation interface, a handset, a display, a keypad, a battery, and a

fan.
15 12. A portable satellite terminal as claimed in any one of claims 1 to 11,

wherein the unit is removable from the body.

13. A portable satellite terminal as claimed in any one of claims 1 to 12,
wherein the unit includes one or more selected form the group consisting

20 of: a global positioning satellite receiver, a high stability clock, a digital
modem, an analogue modulator, an analogue demodulator, a physical
communication interface, a handset, a display, a keypad, a battery, and a

fan.

25 14 A portable satellite terminal as claimed in claim 13, wherein the digital
modem is a spread spectrum modem, and the global positioning satellite
receiver is used to provide a timing reference for the high stability clock for:

enabling the high stability clock to generate a precise clock signal.

30 15 A portable satellite terminal as claimed in any one of claims 1 to 14,
wherein the unit has a casing that is one of: sptashproof and waterproof.

16. A portable satellite terminal as claimed in any one of claims 1 to 15, further
including a cover for enclosing the stowed antenna.
35



14. A portable satellite termnal as clainmed in claim 13, wherein the
digital nodemis a spread spectrum nodem and the gl obal positioning
satellite receiver is used to provide a timng reference for the high
stability clock for enabling the high stability clock to generate a
precise clock signal. 30 15. A portafjlhe satellite termnal as clained in
any one of clainms 1 to 14, wherein e unit has a casing that is one of:
spl ashproof and waterproof. 16. A portable satellite termnal as clained in
any one of dF-ai mé pertakle satelitg tgripdlis clined infiaig 6ao' Y 8PS PIFRBREosi ng t he

st owed ant enna. ?péwia@n &;Ypendbdnercta&bbewlﬁaaéuemelﬂoey ties pttnab aasabiizeri med in claim
6, or any one of aim6, wherein the body
al so acts as a sfoé n%g?awqem n\é@ﬁ% s@ﬁﬁgm\/ﬁéﬁ%@k@l antenna is in the
in-use position. 18. A portable satellite termnal as clained in any one of
claims 1lsto447, ﬁ\%ﬁﬁlﬁésatéllﬁ@leﬂ#hél%sﬂl@mﬁﬁ il AR 6f Afhs 1&) W, un@eont rol | er,

and datatermnal %)erir,_l abestellt K%HQI' as clalrred

in any one.of cl éﬂCWﬂ‘ tra”ic(ei"e(/\h@r@'cﬁocﬁﬂr th%]dan enna 1's stowed
within the body amdpridme cover is in a closed position, the termnal is of a
wei ght of | ess than 25kg and the cover has a top surface area of |ess than
2 square neters. 20. A portable satellite term nal ?s[ clswa qeq in any one of
claims 1 to'29, AuPYREP Satfﬁ'“i TEinRli 3RS MBS AMARET i°F C8FSW '] rating in

t he range of 0. 2%hwaihtwhieo thkGantenak tsSstaxted twithin divet dpand ewbvesds inta,. 21. A
portabl e satel | | Ld ohiRineAgmblan kTP L wbnch dkSraPoshph sisaie pover of
the radi o frequency transmt the portabl'e satellite term nal
isin 20 the rah@ﬁea@%U%ﬁ?ﬁre?@f'SSs\/Eﬁi"t?sS"é'?ret”Pf’ée’%ntenna i nput point. 22. A
portable satellite termnal as clainmed in claim20 or claim?21l, wherein the

ol % A hhoh G SR e AN cRIABS SR oYk (P AR Satel | te

termnal is e satellite term nal
as clained in anjcldieg efPowprnampifier with 3225‘“”9 i the rarige of 0.25 wat to 18

watts at the antenna input point.

21. A portable satellite terminal as claimed in claim 20, wherein the power of
the radio frequency signal transmitted by the portable satellite terminal is in

20 the range 0.5 watt to 8 watts at the antenna input point.
22. A portable satellite terminal as claimed in claim 20 or claim 21, wherein the

power of the radio frequency signal transmitted by the portable satellite

terminal is 5 watts at the antenna input.

25
23. A portable satellite terminal as claimed in any one of claims 1 to 22,

wherein the portable satellite terminal is able to accommodate the C-band
and Ku-band frequency ranges.

30 24, A portable satellite terminal comprising:
(a) a body;
(b a cover for the body;
{c) a unit in the body for controlling the terminal and the terminal

functions; and
35 (d) an antenna for storage within the assembly of the body and the

cover,;

wherein,



wherein the portable satellite termnal is able to accormmpdate the C band
and Ku-band frequency ranges. 30 24. A portable satellite term nal
conprising: (a) a body; (b) a cover for the body; (c) a unit in the body
for controlling the termnal and the termnal functions; and 35 (d) an
antenna for storage within the assen‘ﬂly of the body and the cover;
wherein, 14 the portable satellite term nal has a weight of |ess than 25kg
and the cover has a top surface area of |ess than 2 square nmeters. 25. A
portabl e satel | it rogpie prilitaterpinalingg @ Weightedishien 2SRARFNG YRe wei ght is
in the range 0. 8kgatop s@ded arcadblesstniinz slleemaatel lite termnal as clai ned
inclaim24 or claim?25, wherein the weight is in the range 2.5kg to 8kg.
10 27. A portable satellite termnal as clained in any one of clains 24 to
26, wher ei @5t he Apeitgiie satgllitglegminal 28 claimeagdn elaisl 2. wharein fetweighkiB i nal  as
claimed kn any opg ofge®dkiPeorg to 27, wherein the top surface area is in
the range 0.06 to 0.3 square neter. 15 29. A portable satellite termnal as
claimed in claim28, wherein the top surface area is in the range 0.45m x
0.6mto 1.226m x Alpofifivie sB@lite ferpioaltaailagnesian ghilm 24eor cleimemahergin teg ai ned i n any
one of clains 24“}E§Pﬁgmh92,gn hegeipgifne top surface area is 0.4mx 0.55m
31. A portable sat Ite termnal” as clainmed in any one of clainms 24 to 30.
wherein a power of the radio frequency signal transmtted by the portable
satel litie ternm nal pdrable satehies teanigs 3. &Bmediirt atyoorkBofvedins 24ttot28e ant enna

point. 25 wherein the weight is 6kg.

28. A portable satellite terminal as claimed in any one of claims 24 to 27,
wherein the top surface area is in the range 0.06 to 0.3 square meter.
15
29, A portable satellite terminal as claimed in claim 28, wherein the top surface
area is in the range 0.45m x 0.6m to 1.21m x 1.66m.

30. A portable satellite terminal as claimed in any one of claims 24 to 29,
20 wherein the top surface area is 0.4m x 0.55m.

31. A portable satellite terminal as claimed in any one of claims 24 to 30,
wherein a power of the radio frequency signal transmitted by the portable
satellite terminal is in the range 0.25 watt to 18 watts at the antenna point.

25

32. A portable satellite terminal as claimed in claim 31, wherein the power of
the radio frequency signal transmitted by the portable satellite terminal is in
the range 0.5 watt to 8 watis at the antenna point.

30 33 A portable satellite terminal as claimed in claim 31 or claim 32, wherein the
power of the radio frequency signal transmitted by the portable satellite

terminal is 5 watts at the antenna input.

34. A portable satellite terminal as claimed in any one of claims 24 to 33,
35 wherein the portable satellite terminal is of a height in the range 0.18m to
0.08m.



32. A portable satellite termnal as clained in claim31, wherein the power
of the radio frequency signal transmtted by the portable satellite
terminal is in the range 0.5 watt to 8 watts at the antenna point. 30 33.
A portable satellite termnal as clained in claim31 or claim32, wherein
the power of the radio frequency mqgal transmtted by the portable
satellite termnal is 5 watts at the antenna input. 34. A portable
satellite termnal as clainmed in any one of clainms 24 to 33, 35 wherein

t he portabl é35sat e} bortabletsaietifeniaimina agFlaineqdn gaiMm $4h whﬁ'@'wfaﬁé'@'ghi 98m to

0.08m 15 35. A ppdrabl e satellite termnal as clainmed in claim34, wherein
the height is 0.1 6m 36. A portable satellite termnal as clained in any
one of clains 24 to 35, wherein the antenna is stowed in its in-use

condi ti on argé. doe’s portabler satpliite erminall @i elgimed i enys prAnveldCBiMs A4ntotIve body and

the covers. 37. A pardank %ntﬁﬂ{a% bbdv&d i TH-RR! coRditidhl aat Bk Aol regiive One  of
clains 24 to 35, wherein the antenna is stowed in its in-use condition and

does not require fo'i'OQH’it?éWé’Hﬂ’ftV"f'ﬁ bgy AEINEEYRi t hi n the body and the

cover. 38. A portable satellite termnal as clainmed in any one of clains 24

to 35  wher bﬁ?hﬁ{ Bl Sk ?&tefhﬂ %érw@ﬂa%&mea it BRy BﬁLﬁMf Limsantensa is al | east

one of: fol A portable satellite term nal
conprising a gI owmarew@ﬁ@nts'mangS*g\e{%an|'wréuserceeta fApeAnd SA%F PEFYRe st abi ity
cl ock, tfee gl obaldigaesinibiyas b&gowed within thebadg@ed thercovdpei ng used to provide a
timng reference for the high stability clock for enabling the high

stability clock to generate a precise clock signal. 20
38. A portable satellite terminal as claimed in any one of claims 24 to 35,

wherein before being stowed within the body the antenna is al least one of:
folded, and dismantled.

15

39. A portable satellite terminal comprising a global positioning satellite

receiver and a high stability clock, the global positioning satellite receiver
being used to provide a timing reference for the high stability clock for
enabling the high stability clock to generate a precise clock signal.

20



