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Disclaimer:

Any responsibility or liability for loss or damage in connection with the use of this
product and the accompanying documentation is disclaimed by Thrane & Thrane. The
information in this manualis provided forinformation purposes only, is subject to
change without notice and may contain errors orinaccuracies.

Manualsissued by Thrane & Thrane are periodically revised and updated. Anyone
relying on thisinformation should acquire the most current version e.g. from the
Thrane & Thrane Extranet at http://extranet.thrane.com.

Thrane & Thrane is not responsible for the content or accuracy of any translations or
reproductions, in whole orin part, of this manual from any other source.
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General information
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Satellite TV reception, general information, footprints

Satellite orbits
AlL TV-satellites move in so called geostationary orbit 36.000 km above the
Earth's equator. At this specific altitude their angular velocity matches the
Earth's exactly and make them appear motionless in the sky.

When viewed from the northern hemisphere the satellites appear along an arch
with the satellite due south at the top.

The necessary separation between satellites depends on the frequency and the
size of the antennas and is usually 3°. A large number of satellites can be co-
located in the same position as long as
they transmit on different frequencies.
Co-located satellites are allowed to
deviate 0,1 degrees within their position,
which equals to a cube with a side of 73
km. At position 19.2 deg East (Astra 1) for
instance, there are actually 5 satellites
within the same position.

The satellites get their signals from an
uplink station. The satellite that -
receives the signal shifts the e
frequency down to about10-

12 GHz, amplifies it and tmokm—’\
transmits it back towards \
earth by whatis called N
transponders. The satellites . S
electrical power comes from solar
panels, and the satellite is keptin
position by smalljet-motors mastered
by ground-control. The actual life-span
of a satellite mainly depends on fuel
left for positioning jets.




Chapter 1: General information

Transponders
TV-satellites that can be viewed with Satellite antennas transmitin the Kufrequency
band onfrequencies between 10.700 and 12.750 MHz. Each satellite typically has
severaltransmitters ortranspondersthat carrya numberof digital TVand/or radio
channels.

Antenna and LNB
Whenthesignalsreachthe antennatheyarefocused bythe dish and radiatedinto
the feedhorn and passed along to the LNB (Low Noise Block converter). The LNB
amplifiesthesignalsandtransformsthemto a lowerfrequencywithinthe so-called
satellite IF-band. Satellite receivers use the IF band which covers 950-2150 MHz
(2300 MHz in some areas).

Sincethe Ku-band covers 2050 MHz and the IF-band only1200 MHz, itis necessary
todividetheincoming signalsintoa high band and a low band with separate outputs
onthe LNB. Low-band IF-signals are shifted 9750 MHz down and high-band IF-
signals 10600 MHz down.

High band

L L
T T '
11000 12000 i 13000

2 Antenna and LNB
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Polarisation
Inordertoincrease the number of channelsin each satellite slot the signals are

transmitted with different polarisation. Two kinds of polarisation are used in TV
transmissions: linearand circular.

Linearly polarised signals propagate with theirwavefronts aligned either horizontally
orvertically. The receiving LNB canthen separate the two polarisationsifitisaligned

properly.

Circularly polarised signals propagate with theirwavefronts rotating either clockwise
or counter-clockwise

The mainadvantage with linear polarisation over circularisthattheisolation between
the two modesis better. The main advantage with circular polarisationisthatthe
feedhorndoesn'tneedtobealigned.

Polarisation 3
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Footprints
The satellite footprintis a map showing a satellite’s fieldstrength or EIRP
(Effective Isotopic Radiated Power). It's not a real unit, but more a practical
modelyou can use when you graphically view the radiated area.
Every satellite hasit's own footprint, and by consulting the footprints and the
conversion table you can estimate the antenna size needed.
One satellite can transmit several beams, where every beam hasit's own
footprint and content regarding channels and service providers.
For updated information regarding footprints, frequencies, service providers etc.
we recommend you to consult websites such as www.lyngsat.com,
www.satbeam.com or www.kingofsat.net.

Below you can see a few typical footprints Anik F1IR (W107,3), Astra 1H (E28,2)
and NSS6 (E95,0)
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Astra 1H

NSS 6

Footprints 5
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Functional description

Description of operation

After power-up, the satellite TV antenna performs a self-testand calibration lasting
uptofive minutes. Itthen enters search mode and starts searching for a satellite. The
antennaautomatically calculates the elevation of the selected satellite using a built-
in GPS-receiverto determinethe current position'.

Afterlocking on a satellite, the ID-receiver attempts toidentifyitand repositions the
antenna if necessary. Polarisation is adjusted automatically when a satellite is
identified.

Ifthe satelliteisidentified as using circular polarisationin the NID-list, the antenna
reconfigures the LNB automatically.For a more detailed explanation a satellite
identification see sections satellite ID and satellite ID menu.

Functionaldescription

Principles of antenna calibration

The IMU contains three orthogonally mounted gyroscopes and
accelerometers.

The antennais calibrated in three ways.

1.IMU calibration

Thisis performed in connection with factory testing and after IMU replacement.
Its purpose is to measure the gyro rates (in °/V/s) and establish the cross axis
contributionsi.e. signals arising from motions that are notin the gyroscope's sensitive plane.
These signals come from imperfections in the gyros themselves, misalignment
between gyroscopes and misalignment between the IMU and antenna.

The gyro rates are essentially temperature-independent.

2. Power-on calibration

When powered up or after a manual reset a self-test of the IMU and motors are performed.
The antenna then seeks to determine the individual gyroscopes' offset from the nominal
nullvoltage.

At standstill this is simply a matter of measuring the output voltages. But, as ships tend to
move itisimportant to separate this motion from the IMU. This is done using input from



the accelerometers to point the antenna in such a way as to minimise influence.
The gyro-voltages are monitored during the process and if they fluctuate due to ship's
movements the calibration is extended up to five minutes.

3. Noise calibration

Before search isinitiated the antenna performs a 360° turn at 45° elevation to
establish the lowest noise level.

Scanis performed on 10 tuner frequencies and using all three bandpass filters
in detector mode.

Managing gyro offset

When a satellite is acquired dish scan is used to correct the initial gyro offset. As
offsetis temperature dependent, thisis a process that is always active in tracking
mode.

In order to shorten the power-on calibration a table of offset values vs.
temperature is created automatically. If a table is present when starting the
antenna the power-on calibration is omitted.

Should the antenna fail to acquire a satellite a power-on calibration is

initiated within a few minutes.

Satellite search

Twosearch patternsare used. The large patternis used when noinformationis known
about the satellite positions. The antenna then moves in full circles at different
elevation angles. The small pattern is used to reacquire a satellite after loss of
tracking.

Ifthe defaulttracking mode (Auto) is setin the SatID-menuthenthe searchis made
with asignal detectorthatreceives signals from a selectable part of the satellite IF-
band.

|_SatlD signal
J I «—

)
l Detector signal

[ «—

Insome circumstancesitcan be usefulto carry out
the search using the tuner - the Tuner Tracking
Mode. The antennawillthenonlylock on a satellite
transmitting a DVB-S2 signalonthe presetfrequency
with a certain symbolrate and FEC. These settings are s
availablefromthe PC-programonly.

!Ifthe antenna has been switched offfora long time, the GPS receiver may take
upto20 minutestoinitiate. It maythen be necessaryto enterthe ship's position
manuallyinthe service menu. 7
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Tracking

When the signal level exceeds the threshold level during a search, tracking is
initiated. The antennathen uses a combination of gyroscopes and dish scan to keep
itpointed atthe satellite.

O “Low” band-pass filter @ “Medium” band-pass filter O “High” band-pass filter

[ T \ \

| | | | | | | |
I I | I I | I |
900 1100 1300 1500 1700 1900 2100 IF (MHz)

The dish scan continuously rotatesthe antennainasmallangle aroundits aiming
pointto correctfor gyroscope drift. The signalis monitored either with atuner setto
a specific frequency or with a signal detector via a bandpass filter. See section
Tracking mode

Signals fromtwo ofthe four LNB outputs are tapped offand onefed tothe tunerand
the othertothe detector. Vertical lowisthe default LNB outputfor the detectorand
horizontal highforthe SatID.

Satellite identification

After locking on a satellite the ID-receiver attempts to identify it by matching the
transponder's network identifier code or NID with the antenna's internal list.
Iftheidentified satellite is another one than selected, the correct position is
calculated and the antenna automatically repositioned. When a correct match is
made, "Confirmed" is written after the satellite name in the display.

Please see section Network IDs.

If the satellite remains unidentified, the antenna tries to acquire another
satellite.

Afteridentification polarisation is adjusted to match the satellite.

The angles are calculated based on the ship's position and the satellite's
longitude assuming a 0° anglein locations on the same longitude.
Compensation for ship”s movementsis also performed continuously.

As some satellite’s polarisation is offset, a provision is made to fine-tune itin the
SatID menu of the PC-program.

8 Satellite identification
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Polarisation control

DuringinitialNID-scanning, polarisationis setto 0°. Ifnoidentificationis made, scans
are executed on -15° and 15° as well.

Ifthe satellite remains unidentified, the antennatriesto acquire another satellite.

LNB
HL VL HH VH

SatlD +24VDCIN
Tuner Filter|
5 ]—@ Elevation
Reset (AL 4 j—@ Azimuth

steppermotor unit

| Analogue | 3 j—@ Polarisation

1’c

20
Gyroscopes
10 SPI
Inclinometers
GPS SPI
{ RS232

To multiswitch

Service-PC option

Polarisation control 9
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Installation

Antenna location

Choose alocationthathasan unhindered view of the satellite atthe point of lowest
elevation. Ideally, a location should be chosen as close to the vessel's centre as

possible while keeping cable lengthsto a minimum.
Iftheantennaisplaced onapedestal, care mustbe taken thatitdoes notflexorvibrate.

The satellite TVantenna's LNBis equipped with a radarfilter but to avoid damage
tothe LNBitisstronglyadvised thatitshould notbe placedin the path ofaradar beam.

Itmustnotbe placedin the path ofa VSAT antenna.

e

'“ §!/ Obstacle

Drainage tube,

shall be mounted facing rear
end of ship/vessel (stern).

10 Installation
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Radar

The satellite TV antenna must be mounted as far away as possible from ship’s

é radar and high power radio transmitters (including Inmarsat based systems),

because they may compromise the antenna performance. RF emission from radars
might actually damage the satellite TV antenna.

Preferred placing

Avoid if possible

SALOR

Itis difficultto give exact guidelines forthe minimum distance between aradarand
the antenna because radar power, radiation pattern, frequencyand pulse length/
shapevaryfromradartoradar. Further, the antennaistypically placedinthe near
field ofthe radarantenna and reflections from masts, decks and otheritemsinthe
vicinity of the radar are differentfrom ship to ship.

However, itis possible to give a few guidelines:

Sincearadarradiates afan beamwith horizontal beam width of a few degrees and
verticalbeamwidth of up to +/-15°, the worstinterference can be avoid by mounting
the satellite TV antenna at a different level - meaning thatthe antennaisinstalled
minimum 20°above or belowthe radar antenna. Dueto nearfield effects the benefit
of thisvertical separation could be reduced at short distance (below approx.10 m)
between radar antenna and satellite TVantenna. Thereforeitis recommended to
ensureas muchvertical separation as possible when the satellite TV antenna has
tobe placed closetoaradarantenna.

Installation 1
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Radar distance

The minimum acceptable seperation (d min.) between a radar and the satellite TV
antennaisdetermined bythe radarwavelength/frequencyand the power emitted by
the radar. The tables below show some “rule of thumb” minimum separation
distances asafunction ofradar poweratXand Sband.Ifthe d min. separation listed
belowisapplied, antenna damageis normaly avoided. “d min.” isdefined asthe
shortestdistance betweenthe radarantenna (in any position) and the surface ofthe
satellite TVantenna.

X-band (~3 cm/10 GHz) damage distance

50 kW 35m L5m

S-band (~10 cm/3 GHz) damage distance

50 kW 8.0m 3.5m

Compass Safe Distance:1m

Mounting

Rigid mountingis essentialfor properfunction and parts of the vessel subject to heavy
resonantvibrations are unsuitable for satellite TVantennainstallation.

If pedestals higherthan1m are used utmost care must be taken to ensure rigidity and
thatthe naturalfrequency of the pedestal/satellite TV antennais as high as possible.
Mounting bolts should be tightened with a torque of 20 Nm, and medium or permanent
strengththread-locking fluid applied.

12 Installation
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Connections

Threekinds of electrical connections are to be made duringinstallation:

L

2.
3.

Powersupply24VDC, min5A, 2 poles. Use prefabricated 25m cable enclosed

inthisantenna packaging (se piclbelow).

Controlunit, 7 poles + shield, use prefabricated 25m cable (se pic2 below).
Four coaxial cables, cablesto be marked with ”1”,72”,”3” and "4”

picture 2

Connections

13



Chapter 3: Installation

Forinstalltions 25 metres and below between satellite TV antenna and satellite
receiver a thinner type of 7 mm:s low loss cable can be used.

For example TELASS 100 or TELASS 110 (KTV11/4.9 CV).

For more information regarding these cables please visit

www.coferro.dk

www.bedea.com/pdf/breitband/BK2004 18%2B19

Forinstallations exceeding 25 metres between satellite TV antenna and receiver
a thicker low loss cable must be used.
For example 75160AF or Coax 6. For more information regarding this type

of cable please visit www.belden.com

NOTE: Maximum loss between satellite TV antenna and SAT-receiver15dB

Cable splicing

Vulcanizing tape

F-splicer socket

AN
. oam—

[TETOUY 1 Y e,
g

i N
e

Crimp F-connector for 7 mm coax type

TELASS 110: (KTV 1.1/4.9 CV)

Crimp F-connector for 10 mm coax type RGIl or
75160AF: BOO4, PPC-Denmark

14 Connections
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SAILOR 60 deck mounted pedestal example

Satellite TVantennaweightincluding radome: 49 kg
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Tube thickness
min 5 mm

All measurements in mm

105.0
()

.

(UX7AS

Radomemont-60-A5.CDR|

SAILOR60W pedestal mounting

15
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SAILOR 60 deck mounted pedestal example

0100

@ 2

e

o

o

oN
fJ (\ v

45° Reinforcement
(8x)
0110 (4x)
200.0 N

VERY IMPORTANT
The satellite TV antenna must be mounted on the pedestal using all 4

M10x25 hex bolts, spring washers, round washers and thread locking fluid applied.
The length of the bolts must be such that they engage into the bushings of the
radome with minimum 10 mm and maximum 15 mm.

Radomemont-60-1-A5.CDR

16 SAILOR60 W pedestal mounting
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Radome cable wiring

__ < " Filterbox
owersupply

Powersupply
connector

connector

Radome cablewiring 17
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Radome cable wiring

Stainless !
Self tapping
screws (4x)

Sat reciever o i
E Multiswitch (option) .
Sat reciever

18 Radome cablewiring
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Cable fixing

Cables shall be fixated with 2 pcs of 368x5 mm cable tie

Use only prescribed tools to strip and
crimp coax cable with F-connector.

( TELASS KTV 1.1/4.9 CV
( TELASS KTV 1.1/4.9 GV <

F-connector crimp 1.1/4.9 -
Use die cast .319” size to crimp F-female

7mm

TELASS KTV 1.1/4.

Use enclosed shrinking tube
with glue to make a
waterproof connection

Radome cable wiring

19
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Control unit connection

Controlunitcan be mounted with M3 screws after removing rubber pads.
Screws should not extend more than 6 mminside chassis.

See next page for

25m cable specification
A | u N To PSU power

supply +24V DC

NOTE! Secure all cables
inside pedestal

Rear panel on control unit
.

TI60 mAL

M3 (4x)

Fixed mounting of control unit
Bottom view

105.0

—~at

- 164.5 -

20 Control unit connection
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‘ 25 metres |
M12 connector IP67
4x0.34mm’
Binder male cable Pinout
« ” No: 79 5401 xxx 04
s Cable power supply 0:79 5401 2000 ; Eg‘”" 24V
— 3 Blue, GND
— . . 4 NC
Shield/black shrink tube Front view Chassi|Shield

Black /04 30—\ -Blue (GND)
Brown (+) o o~ White

Pinout ‘ 25 metres |
: B oo M12 connector IP67 Pinout
g E.r:l‘:v § <T3£\|2[;+2 4V 8x0.25mm’ a (+24V DC) |Red
“ ” i -

4 [ Yellow T422- Cable CPU - ACU”  Bindermale cable 1 (R422-)  |White

5 Green GND (T422-) Y(_allow

6 Blue R422+ 6 (T422+) Pink

7 White R422- 7 (R422+) Blue

8 Grey NC 3 (GND com) |Green
2 (GND 24V) |Brown
5 (NC) Grey
Chassi Shield

Choice of tracking and ID-receiver signals

The default connections are horizontal high (HH) to the ID-receiver and vertical high
(VH) tothe signal detector. The signal detector can be connected to any LNB output
however (aslong asit's notused bythe ID-receiver). Another outputthan the default
canbeusedtoincreasethe signal-to-noise ratio on a specific satellite.

If the output for the ID-receiver is changed, a corresponding NID-table must be
loaded. See section Satellite identification

Alignment of heading indicator

Ifthe satellite TVantennais aligned with the ship's bow directioninthe CCW end-
stop, the headingindicator's offsetis zero.

Ifthe antennais positioned otherwise, the offset can be enteredin the service menu.
Seesection Servicemenu

Antenna in CCW end-stop

Alignment of heading indicator 21
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Obscured sectors

Afixed objectthatobscuresthe satellite TVantenna notonly precludes reception but
canalso cause strong reflections. To prevent the satellite TV antenna from locking
onsuchsignals, obscured sectors can be programmedin the calibration section of
the service menu. See chapter5.

Start-up procedure

If a satellite listwith NID-codesis not preinstalled, see section 5.

Power up and choose a satellite from the list.

If GPSis notyet active, set position. SERVICE = SET POSITION

After calibration, place satellite TVantennain manual mode, rotate at different
elevations, and adjusttracking threshold to ensure thatthe antenna
doesn’tlock on reflections from metalstructures. SERVICE = THRESHOLD
5. Returntoautomatic mode.

6. If the satellite TV antenna can't maintain tracking, perform a reset.
SERVICE=> RESET

Fwn s

22

Startup procedure
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Operation
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Normal use

Innormaloperation, choosing a satelliteisthe
onlyrequired action.

When the satellite TV antenna has locked, the

message "Tracking"is displayed and when the
satelliteisidentified "Confirmed"is shown.

Ifthe option "AdjacentID"isactivated the message
"Confirmed ?" appearsifthe antennais unable

to positivelyidentify the chosen satellite.

Menus

The default menu displays a pointing error
indicator,mode of operation, signalstrengthand
chosen satellite.

To enter the main menu, press ENTER and
navigate using the arrow keys.

Special functions

Manual/Auto
Allows manual control.

Normal use 23



Chapter 4: Operation

Polarization
Allows manualpolarisation control.

SatiD
Switching OFF the satelliteidentification function
allows locking on satellites thatdo nottransmit
Network Identification (NID) code.

Adjacent ID
Allows the satellte TV antenna to identify a
satellitethatdoes nottransmita readable NID
code byidentifying aneighbouring satelliteand
calculatingtheangle betweenitandthe selected
satellite. Ifthe functionis switched OFF an NID
isrequired. Defaultis off.

Set position
Position can be entered manually if the GPS
receiverisinoperable.

Reset
Activating the resetfunction causesthe antenna
torecalibrate gyroscopesand commenceanew
satellite search.

Set threshold
Setsthe signallevelneededtoinitiate tracking
of a satellite. A larger value may be needed to
keep the satellite TV antennafromtracking on
reflectionsfrom different metalstructuresanda
smallertotrack a weak satellite.

24 Special functions
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PC-override
Makesthe USB ofthe controlunittransparentfor
communication directly between the satellite TV
antennaandaPC.

Display contrast
Allows adjustment of the control-unit display
contrast.

Status
Displays status codesfor service purposes.

Regulator

Allows control of the tracking regulator
amplification. Three settings, LOW/NORM/HIGH,
are possiblein both elevation and azimuth. A
HIGH setting causes the satellite TVantennato
react more aggressively to tracking errors but
may cause over-compensation.

A LOW setting makes the antenna move more
smoothly but may cause a pointing error.

Program update
Allows the operatorto upload new software to
the satellite TVantennavia the USB-interface
using aterminalprogramonthe PC. For more
detailedinformationregardingthe
configuration and settings ofthe terminal
program, see “Antennaprogram update”
sectionin chapter5.

Special functions

25
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Overview of control unit commands

WARNING!
AUTHORIZED
PERSONNEL ONLY

6 Overview of controlunitcommands

N
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PC program, maintaining NID-tables

PC software installation
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InsertCD-installation should startautomatically. If not, runfile "SatTV-ver.1.7.3.EXE"
orthe latestversion offile “SatTV...EXE”.

Defaultinstallationfolderis C:\Program\Satellite TV.

InstallUSB drivers by "clicking” on the shortcut "SatelliteTV-USB driver” located on
PCdesktop.

The USB driverforthe SAILOR Satellite TV systemis a standard USB Driver from Silicon
LaboratoriesInc.

Aftertheinstallation connectthe USB port ofthe SAILOR Satellite TVACU to the USB
portofthe PC.

The SatTV configuration file

Configure the port number in the file "SatTV.ini" located in the default directory
C:\Program\Satellite TV (orthe directory chosen for theinstallation) to correspond
tothe USB-portallocated tothe USB driver.

The preferred methodisto checkthe portnumberinthe Windows Device Manager
(ControlPanel Hardware Device Manager) andthen changethe portsettinginthe
ini-file.

Seefigure on next page.

PCsoftwareInstallation 27
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-8 Monikors |
- 3100 Multi-port serial adapters

- B8 Metwork adapters

7 i PCMCIA adapters

#- |8 PCMCIA and Flash memory devices

]--\> Personal identification devices

[=- B Partable Devices

- Nokia EsS

B Parts (COM & LPT)

: éy‘ Eluetooth-kommunikationspork (COM10)
EBluetooth-kommunikationspork (COMS)
Communications Port (COML)

ECP Printer Port (LPT1)

& Ethernet Serial Part (COM13)

or Labs CP2 to Ll
& Standard RealPort (COM1E)
-4 Processors

]% Secure Digital host controllers
]--% Smark card readers

-8, Sound, video and game controllers

]g System devices b
- Universal Serial Bus controllers LI
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£
£
£
£
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Figure1: USB Driverin Device Manager
Onfigure aboveit can be seen thatthe driver wasinstalled to use COM20.

Ifthe portsettingiswrongwhenthe PC-programis started, the userwill be asked
toallowan automaticsearch.Ifacceptedthe portswill be scanned and the SatTV.ini
file updated automatically.

4

The used COM-port, COMSS, could not be opened.
Please, ched: that the ACU-box is connected and set in PC OVERRIDE mode.

Do you want to auto search for the antenna?
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Chapter5: PCprogram, maintaining NID-tables

SatTV.ini file

[Serial]
Port=20

[Controls]
UserMode=1

[Month]
CurrrentMonth=1

PCsoftwareInstallation
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Main menu

The main menu displays general information about the system such as signal
strength, pointing error and elevation. Some functions i.e. manual control are
available from other menus as well.

" POLARISATION |
ANTENNA VER: 6.39

PosiTioN: NEES:35 EON3:03
SHIF'S HEADING:

ANTENNA HEADING:
Service 90 SAT NAME:

SAT HEADING!

Con.scan STATUS: TRACKING, GONFIRMED
LOcaL TIME: 0s:12:22 TR
L
s CIRCULAR
Satellites

Exit

CON SCAN

MANUAL CONTRO
A
\d

cow | ow

e /| | | |/ b/
D @ &) WEEG® @ (@)
1. Antennaelevation.
2. Statuswindow.
3. Obscured sectors.
4. Antennaheadingindicator.
5.  Ship’s heading indicator. Active only after satellite has been identified.
6. Satelliteindicator. Active only after a satellite has beenidentified.
7. Trackingerror.
8.  Trackingthreshold.
9. Signalstrengthin dBabove noise level.
10. Polarization control.

Main menu 31
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Service menu

The service menu contains settings for calibration and setup. Some factory settings
are available onlyif "User mode” is setto 1.

—ERROR CODE - TRACKING /" POLARISATION |

Exit Reset
Main

Con.scan

Satellites

- TRACKING

‘ Low Medium High
AZIMUTH L] > ]
ELEVATION

THRESHOLD (dB)

FILTER SELECT

— GET POSITION -—

‘ ‘H BOW / END STOP

(1) @ G E@E) () Q@@@

Load/save settings from/to PC.

Restartantenna.

Terminalwindow and program update.

Ship's position.

Tracking regulator settings.

Tracking threshold.

Filter mode band selector, H, M or L.

Angle between bowandthe antenna’s CCW end stop. Thisvalue affects

indicatoronly.

9. SignalstrengthindBabove noise level.

10. Trackingerror.

11.  LNBoffset. Difference between mechanicaland electricalangle.
User mode 1

12.  IMU calibration and obscured sectors.

13.  Polarization control.

PN L E WS
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Calibration menu

Incl. Gyro Obscured Sectors

Az Gyro factor:
EL Gyro factor:

Roll.Gyro factor:

ElL Gyro Roll: D —

Start I

El. Gyro Az: 2 270!

End I

Foll. Gyro Az:
Ruoll.Gyro EI:
Az. Gyro EI:
Az Gyro Roll:

El Incl. offset

\ Start Calib Save Close

The calibration panel containsfactory settings forthe Inertial Measurement Unit.
Arecalibration should be performed onlyifthe IMUis replaced.
Uptothreezonescanbedefinedinthe obscured sectors panel.

Calibration menu 33
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Conical scan menu

The conicalscan menu displaysthe sametracking errorindicatorasinthe main-and
service menus, buttraces are maintained for diagnostic purposes.

TRACKING

ERROR

HORISONTAL

VERTICAL

SIGNAL (db) |

a

Log menu

The log records the operations of the antenna such as tracking, unwinding and
calibrating. Dataisrecorded onlywhen a PCis docked to the controlunit.

34 Conicalscan/Log menu
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Satellite menu

The satellite menu contains a list of available satellites with their elevations and
azimuth angles. Elevations and angles for a different position can be calculated by
enteringitinthefield "Calculate this position”. The listis not editable, see section
Satelliteidentification menu

SATELLITE Fogimiom ELEVATION | AZIMUTH -

Current position : N55:36 E013:03

Calculate this position : |
I Calculate

Satellite menu 35
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Satellite identification menu

Thessatelliteidentification menuiswhere the satellite listis edited. New satellites
can be added by entering a name and orbital position. The satellite can then be
scanned for NID-codes and corresponding frequencies, see below.

Tracking modeis selected for each satellite.

SATELLITES CHANNELS
[areme | ros | ror | iwiew |wssee [ [rees  [ssn_[rec  [wo |

Q SatID

Disable

Save List
Open List
Scan Sat

Scan All

Sitiug EGD 0

ew Updafe Delete

1. Satellitename. 7. Transponder frequency in MHz.
2. Orbitalposition. 8. LNB oscillator frequency in MHz.
3. Polarization offsetin degrees. 9. Symbolrate.
“C”forcircular. 10. FEC,forwarderror correction.
4.  Trackablesatellites. 1I.  Networkidentification code.
This box should be checked if 12.  Scan selected satellites for
the satelliteis within range. NID’s.
5. Satelliteselection. Check marked ~ 13.  Scanfornewsatellites. Use
satellites are made availableinthe onlyatstandstill.
satellite list. 14, Editlargersatelliteand
6. Trackingmode. transponderfiles.

36
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Tracking modes
Each satellite can be assigned a single letter code fortracking mode.

Filter Mode (F)
Ifthe selected satelliteis marked Finthe NID-table, signal detectionis made with
alevel detector sensitive for signalsin the low/mid/high part ofthe IF-band. Default
ismid-band butthe setting can be changedinthetracking section ofthe service menu.
Thismode should only be usedin special circumstances e.g.ifa particular satellite
doesnothaveanytranspondersinthefrequency band connectedtothetunerinput.

Tuner Mode (T)

InmodeT, the built-in satellite tuneris used for level detection. The tuner only locks
ontosignalswith the correctfrequency, symbolrateand FECandis suitableifthe
NIDtable contains only one orvery few satellites.

Auto Mode (A)
In mode A, the Filter Mode is used during satellite searches and Tuner Mode for
tracking. Provided thatthe NID-list contains most of the trackable satellites, thisis
the preferred mode.

Adjacent ID
Ifthetargetsatellite does nottransmitany NID codes or uses modulations otherthan
DVB-SorDVB-S2,thenthe AdjacentID function can be used.
When activated the antenna attemptstoidentify another satellite. [tthen movesto the
correct position by calculating the angle between the identified and the target
satellite.

The recommended tracking modeis A. Mode Tis unavailable and if selected will
defaultto A.

Frequencyand symbolrate should be enteredinthe satellite list (Satellite Identification
Menu) and dummyvalues for FECand NID e.g 7/8 and 0.

NID-tables 37
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NID-tables

The networkidentifier or NID-codeis a number betweenland 65535 embedded in
the digital data stream. Each transponder has an NID assigned to the network
provider.

Thesatellite TVantenna usesthe NIDin combination with symbol rate, frequencyand
FEC (Forward Error Correction) toidentify satellites.

Ideallyallsatellitesinthe antenna'srange should beidentifiable to keep searchtimes
toaminimum.

Keeping a database of allthe world's satellitesis possible but unpractical as scanning
timeswould beverylong.Itistherefore useful to limitthe number of satellites tothose
thatare withinrange, either by using satellite lists specificto a geographical area
orbyselecting appropriate satellitesin the SatID menui.e. check marking "In View".

As many satellites have beams directed at different areas, itis possible to enter
several codes and frequencies per satellite. Using a large numberincreases the
probability of a correctidentification under difficult reception conditions but prolongs
thescanningtime aswell.Itisrecommendedto limitthe number offrequencies/NID's
to 5 persatellite.

38
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Scanning a satellite for NID-codes

Altering the satellite listcan be done either by loading a newfile or editing the existing
inthe SatID menu.

. SatScan - Finizhed x|

SCANNED CHANNELS

IftheIDreceiveris connected to a low-band LNB-output, set LNB frequencyto 9750
MHz. Ifitis connected to a high-band output, set LNB frequency to 10600 MHz.

Enteranewsatellite bytyping name and longitudein the fields below the satellite
list. Check "Inview", "Usable" and selecttracking mode "A", click "New".
Selectthe satellite by clicking onits name and enter frequencies, symbolratesand
NID'sinthe same manner.If no NID's are known, the satellite can be scanned as
follows:

Disablethe SatID functionin the SatID menu.

Selectthe satellitein the satellite menu and lock onitmanually.
Returntothe SatID menuand click "Scan Sat".

Whenscanis completed, selectfrequenciesto be used and click "Add".
Enable SatID again.

g wN
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Toassistinfrequency selection the BER or biterror rate is displayedin the list. A
value of 0.0E-0 or 4.2E-Oindicates an errorfree signalandis normally the
firstchoice. If othervalues are diplayed, a lowervalue indicates fewer bit

errors.

Inmostcasesitis bestto limitthe satellite search totransponders with a symbolrate
greaterthan 15 Msymb/s. A rate setting down to 3 Msymb/sis possible butscans will
become slowerwith decreasing rates.

Satellite list editing
Additions and deletions in the satellite- and transponder list can be made
directlyin the SatID-menu. To facilitate editing of larger files an editing tool can
be accessed from the "Edit Satfile" button.

Satellite File Edit

HH_scanall.bd
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Scan-all function

Asearch of the entire sky for satellites can be made using the "Scan All" function.
A provision forits useis thatthe satellite TVantenna can track one satellite using
filtermode and thatitcan beidentified. The ship also hasto be at standstill during
thescan.

Upon activation the satellite TV antennafirst scans the original satellite for NID's and
thenautomatically proceedstosearchforothersatellites. Whenthe scanis completed
theresulting file can be saved and edited using the editing function.

&, Scan All - 12186MHz

SCANNED CHANNELS
Status: (e [sar_[rez w0 Jeem |

Satellite:
Paosition:
Elevation: m
Heading:

SIGNAL [dB)

™

B

Mext Sat
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Antenna program update

Upload new software by clicking the "Terminal” buttonin the service menu.
Activate the "Program Update” functionin the ACU service menu and switch power
offand onagain.

Selectfileand click ”"Program”

Acommand lineinterface allows specialized diagnostics.

Upload Program

File: I | ©-'o- Fi°

upload Program x|

IMPORTANT! Prepare antenna by using the SERVICE/PROGRAM
UPDATE function on the Control unit Klick Ok here when ready.

Promram
Progress:

Close

Upload Program

File: KRG CEaE

W/in32 WS C Version 5.0.0
COMS reset

M Wersion 4.0.0
Starting YMODEM Send
Opening file C:Mtemps

0

o
vt 400 (1]
COMS:upStaT « FileM ame="S ailorB0_erBE1.bin' Onekflag=1 BatchFlag=1

Packet no:
Proram
=X &
I Close
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Upload Program

| S8 5 ailors0_VerBE1 . bin

Port = COMS
500 [ 9600)
File = SailorB0_Yer5E1.bin

2R Vrsors 00 x
COMB reset = = >l
M Version 4.0.0

tarting YMODEM Send

Opening file C:itemp' Program uploaded, Restart Control unit
0

0
oM 4.0.0[1]
COMS:pStartT«FilleMame

Ii T e ———— ]
Prroy 1
Progress:

Program update 43
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Service and repair
Introduction

The SAILOR 60 satellite TV antenna systems are designed to operate without preventive
routine maintenance.

Although the system is designed and built very service friendly, we strongly recommend
that any acting service technician is trained specifically on the product. Repair or repair
attempts performed by unqualified personnel may limit the warranty. The warranty on the
system is defined and outlined by the distributor that supplied the system. For further
information and downloading of manuals, you may also use the Thrane & Thrane Extranet
at http://extranet.thrane.com. We recommend that your distributor who made the installa-
tion makes annual checks of below items.

Electrical
Check all external cables for wear
Check for corrosion of coaxial connectors

Mechanical

Check screw tension of (tighten if necessary)
CPU/motordriver box

Base plate

Motor mounts

Subreflector

Belt pulleys

LNB

Elevation arm

Azimuth bearing nut

Check belt tension (tighten if necessary)

For correct tightening of bolts and timing belts please consult section 6.0 in this manual.
We do not recommend repairing the antenna control unit on board the ship. Replace the
defective unit and have it repaired at a qualified workshop on shore.

Some of the modules in the SAILOR 60 satellite TV antenna can be replaced. See list below

Order no.
u CPU/steppermotor unit See Thrane&Thrane Extranet Eshop
u IMU See Thrane&Thrane Extranet Eshop
u LNB with automatic depolariastor See Thrane&Thrane Extranet Eshop
u Azimuth motor See Thrane&Thrane Extranet Eshop
u Antenna control unit ACU See Thrane&Thrane Extranet Eshop
u Elevation motor SAILOR 60 See Thrane&Thrane Extranet Eshop
u Polarotor motor See Thrane&Thrane Extranet Eshop

For more detailed information see chapter 6.0 in this manual.

Ly Service and repair
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Service, mechanical drawings

Medium strength thread-locking fluid should be applied on all screws and
bolts thatare not mounted with nylon locking nuts.

Replacing CPU

1. Savesatellite listfromthe SatID menu and operational settings from the
service menu.

2. Disconnectcablesandreplace unit.

3. Reloadthesatellite listand settings

) CPU . .
Signal out from detector Signal in from LNB

+24V DCin

—
PLT-connector

22 Z3 Z4 75

\— Elevation
A2|muth
Polarrotor
Control unit

Cable marking ™

1an18081 1BS

Replacing CPU 45
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Replacing IMU

1. Disconnectcableandremove S —yry p—
h' d . Inertial measurement unit

2. Unscrewthe hexagonalsocket
boltsand replace unit.

3. Calibratethe new unitas per
enclosedinstructions.

Antennaswith programversion 6.61and higher can be fitted withIMU type 250.919
(black label) ortype 250.929 (red label). Itis criticalthat the PCB-connectoris
positioned as pictured below orthe IMU will be permanently damaged.

® ®) ® ®)
) )
O NavSat
Inertial measurement unit Inclinometer/gyroscope
Naval no: 250.919
©)

X X X
i n ©8©8©8<
W -
SN
3 [T ° T"]
- boom
o LULLLY (HE[ENE
0L gg
O =
OO0 @@@Ijlj
333RIZ
@@§88 858 M
23 em I
ot o
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Replacing LNB with automatic depolariser

1. Notethefour cables (B) 6.
mounting order and disconnect.
Remove cabletie (A). 7.

2. Loosenmotor mounting plate
screws (D). 8.

3.  Removesub-reflectorand outer
part of feedhorn.

4. Removelocking-ring (E) on 9,
feedhorn.

5. Pullout LNBwith automatic 10.
depolariserand bottom part of
feedhorn. 1.

Replace with new unit (LNB+automatic
depolariserandfeedhorn).

Mountthe LNB and feedhorn with
connectors pointing to the IMU-unit.
Press LNBfirmlyand mount
locking-ring with a distance of 0.15mm
tothe compound bearing.
Mountsubreflectorand outer

partof feedhorn.

Tighten beltas shownin belttension
figureandtighten screws.
Connectcables.

LNB with automatic
depolariser

* Low strength thread locking fluid

Replacing LNB
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Replacing elevation motor belt

1. Loosenmotorscrews.

2. Removebeltfromguide pulley
andreplace.

3. Tightenbeltasshownin belt
tensionfigureandtighten
screws.

48 Replacing elevation motor belt
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Replacing elevation motor

1. Disconnectcable.

2. Opencableholderandremove
cable.

3. Remove motorscrewsand
replace motor.

4. Tighten beltasshowninbelt
tensionfigureandtighten
screws.

5. Reconnectmotorandsnap
cableintotoroid plastic cover.

6. Strapcable.

; ; \
Polarotor belt : Azimuth belt : Elevation belt
Min 120 Hz | 5
Max 150 Hz
Min 150 Hz
Max 170 Hz

Acoustic belt tensioner ;
The appliance is immediately ready for data collection as soon as it
is switched on. After the tensioned belt has been made to vibrate,
either by striking it with a finger or other object, the sensor head is !
to be positioned above the belt that is to be measured. ;

Replacing elevation motor 49
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Replacing azimuth motor belt

1. Removeinnermounting bolts. 6. Tightenbeltasshownin

2. Cutawayold belt. belttensionfigure,andtighten

3. Loosenbelttensioner. screws.

4. Loosenmounting bolts”A”. 7. Tighteninnermounting bolts

5. Slide beltunderbottom plate with a torque of 14 Nm. A higher

andontopulleys. torque candamage the radome.

Shimwashe? ‘
RB5.3X10.0XL/

RB5.3X10.0XL0

L

| -
Replacing azimuth motor

1. Removeinnermounting bolts.

2. Disconnectcablefromcable
holderand CPU-box.

3. Loosenbelttensioner.

4. Removescrews marked "A”
and motor screws and replace
motor.

5. Tightenbeltasshownin .

belttensionfigure, andtighten — Innermounting ‘gs
screws. boltsthrough here (hxﬁ‘ \

6. Reconnectmotorandstrap
cable.
Inner mounting bolts (4x) inside radome should be tightened with a torque of not more
than 14 Nm in order to avoid damage on the radome. Tightening these bolts are not

necessary in a normal installation. i 3 .
/ * Medium strength thread locking fluid
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Replacing polarization motor belt

1. Loosenmotormounting plate
screws.

2. Replacebelt.

3. Tightenbeltasshowninbelt
tensionfigure andtighten
screws.

Replacing polarization motor

1. Disconnectcablefromcable
holderand CPU-box.

2. Loosen motor mounting plate
Screws.

3. Remove motor mounting
screws and replace motor.

4. Tighten beltasshownin belt
tensionfigureandtighten
SCrews.

5. Reconnectmotorand strap
cable.

Replacing polarization motor 51
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Replacing RG179 coaxial connectors

Slide crimp ferrule onto cable.

Strip cable.

Solder centre pin.

Slide the connector body underthe shield.
Slidethe crimp ferrule overthe shield.
Crimpwitha3.25mm (0.128 inch) crimp die.

S FEwWwN =

3mm

~_ When soldering make sure that no tin
is floating out to outer side of centre pin

5 Replacing RG179 coaxial connectors
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Troubleshooting

Error codes

Inthe controlunit, error codes are presented as a four-digithexadecimalnumber
representing up tollfaultconditions.L.e. 0070 =failure of all gyroscopes (codes 0010
+0020 + 0040).

Theerrorcodesarealsodisplayedinthe PC-program service menu.

0001 Elevation motorfailure

0002  Elevation motorfailure, belttension
0004  Azimuth motorfailure

0008  Azimuth motorfailure, belttension
0010  Azimuthgyrofailure

0020  Elevationgyrofailure

0040  Rollgyrofailure

0080  Gyrooffsetlimits exceeded

0100  Inclinometer communication failure
0200  Inclinometerfailure

0400  SatID communicationfailure

Troubleshooting 63
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Technical specification

SAILOR 60 satellite TV World

Physical dimensions
Antenna diameter
Focal length
Radome height
Radome diameter
Weightincl. radome

Performance data
Elevationrange
Azimuth range
Azimuth angular velocity
Azimuth angular acceleration
Elevation angular velocity
Elevationangularacceleration
Polarization

Polarrotorrange
LNBfrequency

LNB noise figure

Minimum EIRP level (FEC 2/3)

Ship’s motions
Roll/pitch range
Roll/pitch angularvelocity
Roll/pitch angularacceleration
Yaw/turnangularvelocity
Yaw/turnangularacceleration
Maximum antennaelevation
Minimum antenna elevation

600 mm
250 mm
817 mm
687 mm
49 kg

-10°to 120°

630°

50°/s

40°/s?

50°/s

40°/s?
Linearandcircular, simultaneousvertical/
horizontalor LHC/RHC
+90°

10.70-12.75GHz
0.3dB

46 dBW

+30°
40°/s
25°/s?
40°/s
25°/s?
700n
-10°

Y Tracking capability is progressively diminished at elevations
(satellite elevation+ship”s roll/pitch) above 70°

SAILOR 60 satellite TVWorld 55
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Electrical
Voltage
Current
Starting current
LNBosc. frequency, low bands
LNB osc. frequency, high bands

Environmental
Temperature
Humidity
Wind speed

EMC
EN60945

Safety
EN60950

24VDC+20%/-10%
3A

6A

9750 MHz

10600 MHz

-25t055°C
0-100% RH
50 m/s
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Thrane & Thrane
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Thrane & Thrane A/S

Declaration of Conformity with LVD and EMC Directives

The undersigned of this letter declares that the following equipment complies with the
specifications of EC directive 73/23/EC concerning Low Voltage Safety and EC directive
89/336/EC concerning EMC.

Equipment included in this declaration

TT-3760B SAILOR 60 Satellite TV World:
TT-3057A Antenna Control Unit PN = 403057A
TT-3054C 60cm Satellite TV World Antenna Unit PN = 403054C

Equipment Applicability
The TT-3760B SAILOR 60 Satellite TV World is an antenna system used worldwide for
receiving TV signals.

Declaration

The safety requirement with respect to the LVD directive 73/23/EC is met by conforming to the
harmonized EU standards EN 60950-1. The protection requirement with respect to the EMC
directive 89/336/EC is met by conforming to the harmonized EU standards EN 60945.

Manufacturer
Thrane & Thrane A/S, Lundtoftegardsvej 93D, DK-2800 Kgs. Lyngby, Denmark
Porsvej 2, DK-9200 Aalborg SV, Denmark

Place and Date
Kgs. Lyngby, 4.06.2012

ek ce

Walther Thygesen/ CEO
Thrane & Thrane A/S

Doc. no. 99-131000-C Page: 1 of 1

Thrane & Thrane A/S + Lundtoftegaardsvej 93 D + DK-2800 Kgs. Lyngby + Denmark
T+4539558800 + F +45 39 55 88 88 - info@thrane.com + wwwihrane.com
Bank: Danske Bank + Comp.reg. 6572 46 18 + VAT: DK-20 64 64 46
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