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AN ARRANGEMENT COVPRI SI NG AN ANTENNA REFLECTOR AND A

TRANSCEI VE E&E%#?agwa NED TO FORM A ' c#gaMD
ANTENNA UN& FI ELD OF | NVENTI ON The present i nvPen [ or?/%%“at es
to an arrangenent conprising an antenna reflector and a transceiver

horn combined t gy GEMENT CUMECE s Eiis SAN Snne ity '\Qﬁfnﬂé'gékcﬂkﬁrhy t he

i nvention 10 relates to an antenna arrangenment that can be nmounted on a
novabl e support surface TRANSCRIVERcHORNTCOMBINEDIUITOTEORM and

I ntended particularly for tw-way satellite conmunication equi pnent .
15  BACKGROUND OF THE | NVENTI OfOMPACT ANEENNA UNITen used with earlier
known ant enna arrangenents of this kind a so-called pivot suspension
in conmbination with advanced mechani cal constructions that inply

| ar ge 8 ner tFEELD 20F INVIENTIONI| utions require the application of significant
forces I n order to nanage or handl e necessary accel eration forces
and result relatively often in mechani cal breakdowns in the

COUPT . e R SR B UR SXLRCR L SR VA, LGRS i
equi prent marterita neelfiadeceal] rsl roangradkceligerahmnn Mombined to form a
compact antenna unit. More particularly, the invention
10 relates to an antenna arrangement that can be mounted on a
-movable support surfacé (land mobile or marine equipment) and

intended particularly for two-way satellite communication

equipment.
15 BACKGROUND OF THE INVENTION

There is often used with earlier known antenna arrangements
of this kind a so-calléd pivot suspension in combination with
advanced mechanical constructions that imply large inertia.
20 These solutions require the application of significant forces
in order to manage or handle necessary acceleration forces
and result relatively often in mechanical breakdowns in the

equipment.

25 Because of the externally acting dynamic forces to which such
equipment is subje¢ted when moving in high seas, the
equipment must be mechanically strong. At the same time,
there must be no play which enables the equipment to move
when subjected to dynamic forces, and movement of the support

30 relative to a predetermined geostationary satellite or an

inclining satellite or other low-£flying non-geostationary



there nust be no play which enables the equi pnent to nove when
subj ected to dynam c forces, and novenent of the support 30 relative to

a predeter stationary satellite or an inclinin ' or

ot her | ow ﬁ@y%ﬂﬁégn geostati onary g&%t“:%’“l%‘?

2 satellites relative to a terrestriZal observer must be fully

conpensat efatallites relIANNMERYEFa T rirdENEaON obServer mietonsk Nguldyt he .
present invention an antenna arrangenent of - the aforedescri bed klnd

i ncl udes aceWRERPatERLEREI-on- danpened suspensi on device, a first
rotation frame rotatably nmounted on the periphery of the suspension

device, a first elevation 10 frame pivotally nmounted in the first
rotation fseoMRARE OFCTHE INVENTEORvation frane pivotally nounted in the

first elevation frame, and a second rotation frane pivotally nounted
in the second elevation frane The suspension devi ce includes an
outer part gn be mount ed

Onier | DR AUaRERHS 2o W' hddadil DRGIRUIOR abl allckoud Frrdigensnt, of o

part throughet heopBdbEBr9bedakindy RaEI GdisPhaldy@imic vibedPiog- dRapsnaad
whi ch constitutes a support for the pivotally nmounted first rotation

frane. Theswspendipot slevdiee, a firahe rotatiivs af ramepaetadtadmiy rovrtedd

el evati on fragg and _20 ag;o%iqgﬁﬁan attachnen for the ¢ q&ﬁct @nteg

ani t. BoPBFHEPERH s UHboUH RS PRoIPEA GRS P TANAN BLTTRELaRe

moveglgout *f?a&x@epl%&t%ﬁ.?r melint B8 &Hsléﬁ'és'ﬂ'i-s@e‘fd‘t%tf&?rﬁ?é’me, a PECYHEI Ng

space for-accommbdati ng the conpact antenna unit in he centre of

sai d devi celeTatipoweframet diorotadMiyng nidumted in the flrst elevation
frame, and a second rotation frame pivotally mounted in the
second elevation frame. The suspension device includes an
outer part by means of which it can be mounted firmly to an

15 underlying support, and an inner part which is fastened to

said outer part through the medium of said dynamic vibration-
damping means and which constitutes a support for the
pivotally mounted first rotation frame. The second rotation

frame is pivotally mounted on the second elevation frame and

20 provides an attachment for the compact antenna unit.

According to this embodiment, the requisite pivot points are
moved out to the perimeter of the suspension device, thereby
providing space for accommodating the compact antenna unit in
25 the centre of said device. The power unit for moving the
antenna is therewith positioned at a maximum distance from
the centre of rotation, whereby mechanical “play” out in the
periphery of said device will be negligible, as calculated in
angular measurements at the centre of the suspension device.
30
These and other features of the present invention will be

apparent from the following Claims.



antenna is therewith positioned at a maxi num di stance from the centre

of rotation, mhereby mechani cal "play" out in the peri phery of said
device wil{y sl i gible, as calculated in angul ar

the centre of #ﬁe suspensi on device. 30 These- and othg§¥k§§ﬁ@?%§

t he present invention will be appar®ent fromthe follow ng dains. -

3 BRI EF DESCRI PTI ON OF THE DRAW NGS The invention wll now-

be described in nore detail with 5 reference to the acconpanyi ng

schemati C gREEFNUBSCRIPTION OFJwHE bRAWmigates a dynamc
vi brati on- danpened suspensi on device and a first rotation frane.

10 Figure 2 illustrates in addition a first elevation frane.
Figure 3 i Iustrates i n addi.tion a second el eyation frame a

second rot F o AYEHECn P11 pgH: b8 i feTSTiReds é‘&ﬁﬁ?lg’ﬁtﬁi‘]anf"ér’ﬁ]i‘a

refl estor Alfefence totﬁﬁasﬁébﬁﬁbawyfhg schemaé%gwﬁféw&£E§CRlPTICN OF
PREFERRED EMBODI MENTS ustrates a dynam c

vi br ati on- danpened suspen5|on
Figure 1 illustrates a dynamic vibration-dampened suspension

device and a first rotation frame.
10 Figure 2 illustrates in addition a first elevation frame.

Figure 3 illustrates in addition a second elevation frame and

a second rotation frame.

15 Figure 4 illustrates in addition an antenna reflector and a

transceiver horn.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

20 Fig. 1 illustrates a dynamic vibration-dampened suspension
device 16 that includes an outer part 160 by means of which
the device can be fitted firmly to an underlying support
(e.g. a ship) and an inner part 161 which is secured to said
outer part through the medium of said dynamic vibration-

25 damping means 162 and which forms a support for a rotatably

mounted first rotation frame 12.

Tpe first rotation frame 12 is arcuate in shape and has
uéwardly extending end-parts 121, 122 and is adapted to
30 rotate about a first (vertical) symmetry axis z-z with a
direction perpendicular to the central, lower part 120 of the

rotation frame. The bottom part of the frame is attached to a



device 16 that includes an outer part 160 by neans of which t he

device can be fitted firmy to an underlying support (e.g. a ship)
and an i nng{oResHsgd61l which is secured to said out er akﬁ, %Bhgb the
medi um of said dynam.c vibration- 25 danpi ng neans 162 an or s
support for a rotatably mounted fir4t rotation frame 12. The

f t t at f 12 t h
ot oncl g SR LHRTRES T BIRE' B! A RRERa S80S oarn, . ABEEY 1o, 2e
(vertical) rovubad rns¥axa8nbtbxw thna is tHéredsi 9BupAaReed Catbdind O tie

central, lower part 120 of the rotation frame. The bottom part of the
frame i s awhadieedfi dtes periphery. 4

ring which includes a circular cog path, adapted to be rotated by a
notor, and is thereby journalled around the whol e of its periphery.

5 Fi 50 2 p8ROVS; aghblsl £ Ei(ﬁéto'élfefwﬁéﬁ&?’ PRARE 13 Rinddrl b plvotally
nDunted in the end-parts 121, 122 of the first rotation frane 12 and

which is amQMnﬂéd(1nxnh&eandxpmrasskzmndlzgnnﬁtthe flrstamqtatuonnﬂnamhr@
in parallel, wth_a plane 5a33|n th the elevation frane 13. 10
e

Fig. 3 sho#® a2R@cyitdcdt evit dGR Ou%4§ﬂﬂ%ﬂ?l§ boygtatapPycond symmetry
| o Lo e ESEeBEA, 0 LARRIAT, kBRM, B SEEANY pagpiptl iy,
14. the elevation frame 13.
10
Fig. 3 shows a second elevation frame 14 which is rotatably
journalled in the first elevation frame 13, and a second
rotation frame 15 which is rotatably journalled in the second
elevation frame 14.
15
The second elevation frame 14 is adapted to rotate about a
third symmetry axis y-y extending in parallel with the plane
through the first elev#tion frame 13 and perpendicular to the
second symmetry axis x-x.
20
The second rotation frame 15 forms an attachment for the
compact antenna unit and is adapted to rotate about a fourth
symmetry axis p-p extending in a direction perpendicular to a
symmetry plane through the second elevation frame 14.
25
BEach of the aforesaid four frames 12, 13, 14 and 15 is driven
by a separate power unit located at an optimum drive
distance, this distance being determined by the radius of
fespective frames from the rotational centre thereof.
30
As will be seen from Fig. 4, the compact antenna unit 10-11

includes antenna reflector 10 and transceiver horn 11, which



15 The second elevation frame 14 is adapted to rotate about a _
third symmetry axis y-y extending in parallel with the plane t hr ough
the first svess7ssmn frame 13 and perpendicular to the PEPRRIS/GHPEL 'Y
axis x-x. 20 The second rotation frame 15 forns an attachnment for the
conpact antenna unit and is adapted to rotate about a fourth synnetry

axis p-p egrendidiftdded €br adid oaeesﬁae%tcaﬂﬁnterame 15. SHHEElhYs
t hrough the second el evation franme 14. * Each of the aforesald four

frames 12, th3s l4umid 15can drha/enbalanceldy awithbaudt e poosidimg | esatred

at an o tlnun1 riv nce, this distance bej determ ned_by the
radi us gf coun eFE?bQPFFVénf?&ﬁb?rFﬁﬁﬂqWﬁPQKNQh?Eﬁ%&ggeﬁ??@ %HSré@PrQﬁ?

As will bersgep;ibhomifkied th peh@chamRAW ﬁpttﬁ'{waq&%ﬁnéop}&cess i ncl udes

antenna reflector 10 and transceiver horn 11
5 5 are fastened to the second rotation frame 15. The nmass of this
uni t can_ be balanced w thout 6 providing extra countermelghts in

t he arrang%ﬁ%ﬁ?setHQQN6¥?W%HE&ﬁ¥hﬁgsHBFP§F haver%ﬁéﬂlﬂﬁWﬁ@nﬁpﬁotBet e

have been Rovaany " SAee” 4% Soedined 1EEAETe (TR HE ELOPRBIR o

of the susgewstensufficidaiti Cepacé f Foireicshatedd ®ingCensmgddmngat hait,
antenna unit, thereby enabling the antenna unit to rotate and track a

10  movi ngberelet %‘bﬁllélai-nw theut a@ﬁ@m@chmm: to rotate andndgemEmk s
COI’lt:[6)| ! e(:jm8¥llalgcggg %I’I Ej ec r %&%ﬁou‘én encroachment.

The arrangement is controlled by a computerised process unit
that includes a tracking unit for detecting optimum bearings
to an external transmitter (e.g. satellite); sensor unit for
15 detecting forces acting externally on the arrangement (e.g.
wind and relative movement of said supporting surface); power
unit for desired positional settings and associated
corrections; and a computer unit for total control of and

adjustment to said arrangement.



that includes a tracki ﬂ

det ecti ng opti mum beari ngs to an
external transmtter (g ”ﬂ Hﬂ ﬂﬂ”tﬂa sensor unit for 15 detecting
forces actl\pg of, ;ﬁgnal 'y 0 ment (e.g. wi nd_and re(l)atlve

novenent of saird supporting surface); power unit for §EI{EYO1134
posi ti onal settings and associated 6 corrections; and a conmputer .
unit for total control of and adj u é to said arrangenent. °

6 CLAI 1. An arrangenent that

i ncl udes an antenna reflector (10) and a transceiver horn (11)
conbined to forma conpact 5 antenna unit (10-11), characterised by
a dynam c Vi br atAmnatrapgesentuspeatsi dbnclledese anl63ntenna raflectst (10)

rotation fra (1%) rotatabl){rl m)unted at _the Perlphery of the
suspensi on i isceiver ohaxn gi(11d| oGoMPAeds r bfe LUM) 2 r GORRARY

nmount J‘intpﬁ?pf_gg gt g%Fyggtfegﬁ%dr g&at [ on_ frame (12); a

second el evat i ONn T rane ( nount e peri phery of the

first el evad idyndmibeev{bBdatbod- dampenadseu@pénlsabm ldemfcraarma()J,S) rot at ably
nounted at the periphery of the second elevation frame (14); 15
wher ei n t heé suEpessi onotakies (fermeas Wbuté@t%‘é?bll’w@?uﬁ?e‘i at mthe

surface, anFaPitrerohartt( SheehAitn As¥atiidno™®  said outer part
b g ot oty bt e
rot ati®on f remwighey of the first rotation frame (12);
a second elevation frame (14) rotatably mounted at the
periphery of the first elevation frame (13; and
a second rotation £frame (15) rotatably mounted at the
periphery of the second elevation frame (14);

15 wherein the suspension device (16) has an outer part (160) by
means of which said device is fitted firmly to an underlying
support surface, and an inner part (161) which is secured to
said outer part (160) through the medium of said dynamic
vibration-damping means (162) and which forms a support for

20 the rotatably mounted first rotation frame (12);
wherein the first rotation frame (12) is arcuate in shape and
has upwardly directed end-parts (121, 122) and is adapted for
rotation about a first symmetry axis (z-z) extending in a
direction perpendicular to the central part (120} of the

25 rotation frame (12);
wherein the first elevation frame (13) is rotatably mounted
in the end-parts (121, 122) of the first rotation frame (12)
and adapted for rotation about a second symmetry axis (x-x)
extending in a direction parallel with a plane passing

30 through the elevation frame (13);

wherein the second elevation frame (14) is rotatably mounted

on the first elevation frame (13) and adapted to rotate about
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about a firsyosysmebry axis (z-2) &xtending in a di r ect i {x¥y/sE98/01134
perpendi cular to the central part (120) of 4+he 25 rotation frame (12);
wherein the first elevation frame (13) is rotatably nounted in the

end- parts (121thizd) symmegayr pxds rot-a)i extensging 1:'59 a dlrecmpramﬁbl%r '

aral | ol wi HEERoRR. BAREE, adpfib? chiiion naaidl A "Braatylly Fiask

wherein the gegpncirfi epakpendicanBr( kb b55i80cdy sPuméedy axis O(kibp;
first elevation frame (13) and adapted to rotate about

7 a thi addsyrmetry axis (y-y) extending in a direction parallel

with the pl ang aSSI hro h sai rst el evat frame 13

per pendgcul aY' éﬁl g?& r(%?‘%()kfg) o d—.agabl\(% '%e‘l‘rlr’ﬁ]t‘?‘ﬁe
second rOtath”ﬂHé“E%ééﬁa é§eﬁQE§EQbE&dmé”Wf¥§ forR® hhe a3 @MHhent for
el evation frame (14), forns an attachnent for t he conpact antenna unit

(10-11), andthe admpiasrt tantennaeunit (h@oll) a hodrtis sydapted 4o srdtaps
extending in d| rect erpendicylar,to a s pl.ane t At asses
Thr ough the 2BEAt" Socirth eTuPRERTr: At 1 SHEGRae) iPoay Lreteion
g y
bearing poin ﬁdrﬂé\ﬁ‘irt % h% P&{hREE nhpe SERRCHEH Cn
such as to p?ov e space for E%%con%dﬁliar%at%e co%ﬁntenﬁagunit ©
(10-11)0i n tbeconadt eRevationoffrasied (A49pensi on devi ce.
whéreby requisite bearing points are moved to the periphery
of the suspension device such as to provide space for
accommodating the compact antenna unit (10-11) in the centre

of said suspension device.



