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SI-TEX Vector Pro G2 & G2B Installation & Operation

Welcome

Congratulations on your purchase of a SI-TEX Vector Pro G2 or Vector Pro G2B GPS

Compass! At SI-TEX, we are dedicated to reliability & quality in all our products, and the
Vector Pros are a good example of that. We promise to do our best to ensure your satisfaction
with your new Vector Pro GPS Compass.

SITEXK

Warranty Notice

Prior to the installation and/or operation of the equipment, ensure that you read, understand,
and accept the conditions of the warranties as detailed in the Warranty Information section of
this manual.

General Notice

This document, SI-TEX part number 29010078 Version 2 Revision 0, is the approved
Installation and Operation Manual for use with Vector Pro G2 & G2B GPS Compasses. Where
versions of this manual exist in other languages, the English version shall be considered
authoritative.

Special Note

This manual applies primarily to the third generation of the Vector Pro G2 & G2Bs.

A Vector Prois generation can be determined by the initial 4 digits of its serial number, which are
a fidate codeo identifying the year and week it was manufactured. The serial number is on the
label on the underside of the enclosure.

This third generationis date codes are 0902, or later.

The second generation began at date code 0722 and finished at 0850. For that generation,
please refer to any of revisions 1.4 through 1.6 of this manual, and Addendum #1.

It should be noted that much of the information in this manual can be used with the later half
of the second generation (date codes 0802 through 0850) T as long as some care is used,
since a few features of the second generation differ from the third generationis. For details,
see page 89.

The first generation had date codes of 0721 or earlier. For that generation, please refer to
revision 1.2 of this manual.
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About this Manual

This manual provides essential information for the safe and reliable operation of the SI-TEX
Vector Pro G2 GPS Compass. You are urged to read this manual in its entirety before you use
your GPS Compass for the first time, and to keep it handy until you become thoroughly

familiar with the operation of the compass.

Note: most of the information in this manual applies to both models of
the Vector Pro G2 GPS Compasses: the Vector Pro G2 and the Vector Pro G2B.

For easier reading, most references in the text use iG20 T but that
should always be understood as referring to both models. Whenever
a particular item applies only to the G2 or the G2B, it will be so stated
in the text of that item.

When using this manual with the Vector Pro G2, please ignore the
sections which discuss Radiobeacon signals, Beacon receiver
operation and related installation details. Those sections apply only
to the G2B.

Manual Format

This manual has been formatted to be printed on both sides of the pages of the manual, and
on standard Letter-sized paper (8.50 x 110).

If you have obtained this manual as a soft-copy, please note that it is in Adobe® Portable
Document Format (fipdfo), and so may be viewed & printed with Adobe Reader®, or
compatible pdf-format viewers.

When printing this manual with Reader, you should select fiduplex printingd (or the equivalent
term used by your printeris software driver), in order to print it double-sided on the paper. If
your printer does not have built-in duplexing capability, you can still print this manual
double-sided by following the instructions that came with your printer for doing fihand
duplexingo.

You should also select the Auto-Rotate and Centre option in the Print Dialog box, de-select
the Choose Paper Source by PDF page size option; as well, you should set Page Scaling to
None T Readeris default setting is Shrink to Printable Area, and is printer-dependant (usually
set at ~97%), but that is not needed here.

Document PN 29010078 V2.0 -3- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation

Document PN 29010078 V2.0 -4 - DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation

Table of Contents

Table of Contents

Welcome 1
KLY LA U1 Y0 NN ) o= PRSP 1
LT o= T = LN\ ] 1o SRS 1
IS oL o3 = LN o] (= S 1
oot 014 1=T gL 1) o] Y/ SR 2
F Y oo 101« T ESTN /= L - | SRS 3

Y= a LU= LN o) - S 3
Table of Contents 5

IS A ) T [ =R 8

IS A 1= o] =SSR 9

Overview 13

Installation 17
I Lo LS8 Lo 01T~ USRS 17
L0 LYY SN o] o] RS SOTR 17
ENvIronmental CONSIAEIATIONS .......ceiiueieiiiiee e e et e et e stee e e sttt e e steeesteee e taeeesseeeesmseaeasteeeanseeesseeeeasseseanseeesnneeeannenenn 17
GPS ReCEPLION CONSIAEIALIONS ....couviiiiieiieeiiiie et e eeeee e st ee e st e saeee e s teeeessteeesnaeeesseeeaaseeeeanseeesnseeeaseeeaanseeesnseeesnsenens 18
Radiobeacon Reception CONSIAEIALIONS. .........cuuiiiiiee e eiiee e siieesee e seee e steeeestae e e seeeesnteeeanteeesaseeeeanseeesnteeesnseeeannees 18
(o Tor= i o] g T @ T4 1T 1 -1 ) o OSSO 19
1Yo 0L 11 PSSP 21

D=0 N 2 7= L= SO PRSPRP PR 21
L0 T T OSSPSR 23
Yo [0 0T o | SRR 25
RV ] T ST 26
(0= o] LT T 1= 4 1S3 o] 1RSSR 26
(0= o] [T @01 [0 01 g ©o o113 OSSR 27
01T o] o 10| S PP UPT PP PRPNE 27
Data Connections (Autopilot, GPS Display, Chartplotter, PC, €1C.).....ccuiiiiiiiiiieeiiee e 28
Y=Y = I o OSSP 28
OULPULS .ttt oottt ettt oo ookttt e e oo a bbb et e e 24 oa kb e et e e 44 a kb et e e e e e R bt e e e e e e e mb b e e e e e e aanbbe e e e e e annbneeeeeeannbbeeeeeaan 28
RG22 ettt ettt R et Rt oAt e R e eR et R e eRt e Rt et e eRe e Rt Rt e eReeReeeEeeRaeeEeeneeeteenteeneenes 28
ST USROS 29
18] 018 1 TP ERTTP 29
{0 g F= U] (01U ] T [ SRS 29
ST (= U o ST 1] T 1TSS 29
Interfacing to @ SI-TEX AULOPIIOTE .......ooo et e et e e e st e e e et e e et e e e st e e st e e e nsbeeeaneeeeenneas 30
SI-TEX SP3BEEEEEE ...ttt et ettt 30
o100 )1 (T 1 4 PP PPTP 30
Other SI-TEX AULOPIIOL SYSIEMS......eiiiiiieeiiie ettt etee et et e et e e e stae e e sneeeesnaeeeateeesnseeeesneeeeanneeeans 30
Interfacing to a SI-TEX Navigator G2 DiSplay SYSIEIM......c.cuiiiiiiririieeeiie e sieestie e seee e eesaeeesaeeesnneee s 30

Document PN 29010078 V2.0 -5-

DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation Table of Contents

Interfacing to a PC
O @ 1V I o4 £ TP PTR PP

D Connector Pinouts
DE9 Connectors.................. .
(D)2 R O] o] 1T ox (o] £ PO PPPPRRPTR
Using a PC for Vector Pro G2 Control & DISPIAY .........ceireiiiiiiieiiiee et neee e neeeeenes 34
Using a Vector Pro G2 with a PC Navigation Program .............cceoiiroriieenie e see e 34
Using a PC for both Vector Pro G2 Control/Display & a Navigation Program............ccceeeeeevieeeniieesnneennees 36
Operation 39
Understanding HOW the G2 WOTKS........c.uiiiiiieiiee sttt ettt et sate e e st e e st e e aneeeeaseeeesnneeesnneeeanseeennes 39
Automatic & CONtINUOUS OPEIATION.......eeiiteieeieieestiee e stieeeaeeeeeteeeasteeeassteeesseeeessseeeaasaeesanseeessseeeanseeesnseeesnneeesnseeanns 39
oo 18731 o] o T I 4= TS 39
GPS Signal RECEPLION & PrOCESSING. ... iiiiueeeeiiiiieeiiieaiee ettt e estae e steeeasteeeateeesteeeasteeesasseessneeeeasseeesseeesneeeansneennns 40
DeterMINING POSITION .. ..eiiiiiieiiiee ettt ettt et e e st e e st e e s teeeeteeeesseeeeaseeeeansaeesnseeeesteeeanteeesnneeeaseeennn 40
DiffErENTIAl COITECHIONS. ... ettt ettt h et e s bt et s b et e e b e et e e nne e e e e st e nane et 40
D= T g a1 T Lo o 1= To 1o USROS 41
Y To )Y 1o 2= TS = Lo T = I OSSP 42
Determining Speed and Other Navigation INfOrmMation..............cceeeiireiiiie i 42
107 o] o] (=T aaT=T L IST= T o] SR
LI L= o (=T I I T PP P PRSP OTPRUPTOPRTN
LYo T o [ To I ST
[N o] 0TI @] o 1= = o o TSR
(O 10110101 = o] £ £ TP RPN
OULPUL DALA FOIMMALS. ......eiiii ittt e ettt e e e e bttt e e e e e aatbe e e e e s s nbee e e e e aansbbeeaeeaannbseeaesansbeeaaaaannes
NMEA 0183 Output
0T o1 T=] = U YA @ 11 11 o | OSSR
Binary Output Sentences
Baud Rate

Electrical Interface
Y= U 01O 101 01U | RS
LAV L T (o T PR URRSTSN
(@ g F=TaTo Ta o R {aT= I @0 o1 iTo 18] = 11 o] o SRS TRIOTR
Y= Uq o O 4 = T o =TSSP
L] Lol Y7 0 =T 1= 11 o OSSR
USING POCKEIMAX PC ...ttt ettt ettt et e e et e e ettt e e et e e e s e e e et ee e e amseeeenseeeeseeeennteeesnseeeanseaesnseeeannes
L8] Lo I W = 1Y/ T T= L (o] R PURR
(@0]gilo [0 11 () o T @0 ya] .4 -V To £ USRS
(O] (o =T gl @fe] 1 14 gF=Ta Lo EF O TP PP U PP PPTPPPTRTPPN
Customising & Fine-tuning the CoNfigUIatioN.............c.oi it e e s e e eeeeenes
L0 I 1o 0 1] ) OSSO
Biased Alignment(s) ...............
DI Lo o R (T L AST= 0 T o OSSPSR
Re-CAliDrating the Tilt SENSOT .......eeieiiee et e et e e sttt e e sn e e e srteeeanteeeannaeeenseeeeseeeennees
Disabling the Gyro SENSOr .........ccccevveeeiiieeeneeeeiieenns
Smoothing Output Data with Time Constants
Changing the TiME CONSIANES. ........iiiiiieiiie et e e e et e e et e e saee e e ssteeeateeeaneeeesseeeeanneeesnnneeanneeenn
DGPS SOoUrCe.......ccocvevivveeeinieeee
Baud Rates & Data BaNUWIALN............eiiiiiiiiiie ettt et nb e nn e

Document PN 29010078 V2.0 -6- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation Table of Contents

Care & Maintenance 65
Protection of WiIres and CabliNg.........ccoiuiii ittt e st e e st e e st e e st e e sseeeasnteeessteeesnseeesnneeeanseeennns 65
L] oo 1o O g T o PSR 65
LT o=z = (T o= LU o] o1 PRSP 65
=] 6T L OSSR 65
LU Y I o L=T o] = Lo =T 31T o ) OSSPSR 65

Appendices 69
Y o] 1= o [5Gt RS 69

ST 0103110 L[] S 69
GPS RECEIVET ..ceeiitiie ettt ettt ettt e ettt e st e e et e e e aste e e amtee e et e e e s et e e amteeeanseeeanseeeeneeeenseeeeanseeennneeennnenenn 69
DGPS Beacon RECEIVET (G2B ONIY)......ueiiiiiieiiiiie e et e et see e st e e st e et e e e st e e snteeesneeeasseeeesnseeesnseaessneeanns 69
Y (=] I L1 (= 0 7= ot RS STRR 70
[0V S RO PPRT SRR 70
Y 1= T T (o | SPRRTR 70

Y o] 1= o [5G SRS 71

Setting Up & USING HYPEITEIMINGL .......oooiuiiieiiiee ettt ettt e et e e et e e e sste e e snteeesnneeeanteeesneeeenneeeenseeeenns 71
S T=T RO o J= W NN L=V @) 1 T Tox 1 ) o SRR 71
Save and Re-USE the CONNECLION .........oiiiiieiiii ettt e e ee ettt e e st e e sneeeeeteeeenseeeereeeeanseeesnneas 74
Use the New COoNNECHION 10 the G2......c.c.uiiiie ettt e et e e e e et e e snee e e sneeeenseeeennneeennneean 75
e Vo] o] LI Ltz W 1T o] - £ SOOI 75
Y ToT o) (o] g1 T IR 1 L= SRS S 77
Capturing Data OULPUL fTOM the G2 ......oiiiiie ettt e et e e et e e e nnee e e sraeeeaneeeeenneas 78
Sending CommAaNAS 10 thE G2.........eiiiiiiieie ettt et e st e st e e et e e e ente e e snneeeateeeeaneeeesnneeeanneeean 80

ez T ] o] LT = =TSy o Yo YU SPRPSPR 84

Y o] 1= o DTG SR 89

VECtOr Pro MOl GENEIALIONS ......oiiiuiiieiiiiee ettt e etiee et e e st e e st e e st e e s seeeesneeeeaasteeesnseeeaseeeeanseeesnneeeanneeeannenenns 89
[0 [=T 01 11T I CT=T LT = U ] o SO STP 89
Differences DEIWEEN GENEIALIONS. .........iiiiiieeiee et eiee e et e ettt e e sttt e e steeesteeeasteeeesneeeesnseeeaseeeeaneeeesnseeesnseeennns 89
Differences DEIWEEN CADIES .........ooi ittt e st e e st e e sate e e aste e e anteeeeneeeenseeeenneeeenees 91

(0= o] LT U T Vo 1= PR 92

(61 N 01 @ 1Y 1 = I 1 N[O =P T TP RPN 93

Compass Safe DIStANCE COITIfICALE .........eiiiiiieiiiieeiee it e et eee et s st e et e et e e e sste e e s neee e seeeeasteeesnseeesnneeeaseeennns 95
Warranty Information 97
Index 103

User Notes & Settings 107
L= T Y=Y 11 o LRSS 107
N0 (=2 S P PR OTTIP 108

Document PN 29010078 V2.0 -7- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation Figures & Tables

List of Figures

Figure 1 T
Figure2 T

BN 010 L 72 V) =T PSSR 13
Heading & Pitch Installation (viewed from aboVe)..........cccviiiiiiiiii e 19

Figure 3 T Heading & Roll Installation (viewed from @boVe)...........cooiiiiiiiiiiiie e 20
Figure 4 T Mounting USING the FIXE BASE.......cccuiiiiiiieiiie ettt et e et e ettt e e nate e e srt e e snte e e snneeeanteeesneeeenes 21
Figure 5 T Connecting the Power/Data CabIe...........c..ooiiiiiiiiiiie ettt s snee e sne e e anee e e nnes 21
[l To [U L CT BY1To [a 0T=T L =T RSSO 22
Figure 7 T Fastening the FIXEO BaSE.........uuiiiiieiiiie i iitiee et e et e e sttt e st e e e tee e e stteeesnteeesneeeeaneeeasteeeanseeesnneneensneeennes 22
Figure 8 T Mounting USING the POIE BASE........ccoiuiiiiiiieiiiie et eee et ee et e et e e st e e e sae e e e snte e e snteeesnneeesnteeeeseeeenees 23
Figure 9 T Jam NUL QN WASKET ........iiiiiieii ettt e e et e e ettt e e srte e e et e e etee e e nnseeeenteeesnseeeennes 23
Figure 10 T Pole Base With CabIe..........cccuiiiiiiiiiie ettt ettt e st e e st e e st e e et e e eneeessneeeenseeeenn 24
[ To [0 T =0 R I o g To BT | o Y oo =T o OSSO 25
Figure 12 T Typical Wiring Diagram of a Vector Pro G2 System (with Autopilot & Compass Display) .........cc.cce..... 31
Figure 13 T DE9 & DB25 Pin NUMDEIING «.eeeiiiiieiiiieiiieeeitiee ettt e e steeeesiieeesteeesseaeasseeeassteeesnseeessseeeaseeesnseesssseesnseeesnses 32
Figure 14 T Typical Wiring with a PC for Vector Pro G2 Control & DiSplay..........cccceeciiiiiireiiieeeiee e e 34
Figure 15 T Typical Wiring with a PC-based Navigation Program............ccccoiireiiereniiee e s seee e 35
Figure 16 T Secondary AnNtenna SEArch VOIUME .........coiuiiiiiiiiiiiie ettt e e st e e e eae e e snteeesnaeeeenneeesnnes 42
[l To [0 L= A I 11 =Y o (=T IR T 1 o o OSSPSR 43
Figure 18 T Tilt & GYro-aided SEAICH.......cco it e st et e e st e e est e e e snteeeenbeeenseeeennes 44
Figure 19 T PocketMAX PC GPS ReCeIVEr TYPE SEIECHON ......uuiiiiiiiiiiiee e e e e seee e e s 50
Figure 20 T Data Bandwidth ESHIMALION ...........ooiiiiiiiiii et e et e e e e sr e e e st e e snneeeaaeeeeneeeenes 62
Figure 21 T New CONNECHON DIAlOG BOX.....utiiiiiteiiieeeitiieeaiieeseeeastteeestteeeseteeesteeeensaeeesnseeeasaeeesseeesnnseeessseeesnseeesnnees 71
Figure 22 T COM Port Selection DIialog BOX ......cccuuieiiireiiiieasiieeeiee e st e sttt e s sieee s steeessseeeesneeeessteeeaseeesnneeeessseeenseeesnnes 72
[ To [0 =2 T 1@ 11V I = oT o GRS ] T[S 72
Figure 24 T DiSCONNECE BULION......c.ciuiiieiiiieitiee ittt et e e st e e st eeateeeesseeeesmteeeanteeeaseeeesnseeeanseeesneeeesnneeeanseeennns 73
(1o {8 T =024 ST O 11 = 111 (o] o TSR 73
Figure 26 T COM Port Properties Dialog BoX, SEttiNGS Tab.......c.cooiiiiiiieeiiee e 73
Figure 27 T COM Port ASCII SEtUP Dialog BOX .....eeeiueieiiieeeiiiiieeiie et see st e st e e bt e e st e e st e e e snteeesnneeesnneeesseeeenees 74
Figure 28 T A TypiCal TWO-SESSION SCIEEN.....cceiuiiei it eeiiieeeteeesteeeastteeasteeessaeeeasteeesasaeeaaseeeaasteeeanseeesseeeasseesaseeeennees 76
Figure 29 T TYPICAI POIt A SESSION ....ooiiiiiiiiiieeiit ettt ee et s e st e e st e s st e e e st teeeanteeesmseeeateeeeseeeeanseeeanaeeesnseeeannees 77
Figure 30 T TYPICAI POI B SESSION .....ceiiiiiiiiiieiitieeeeiee et eateeesteee e stteeeasteeesnseaeasteeeaseeeasnseeeasseeeanseeesnseeanseeesnseesannees 77
Figure 31 T Capturing the G20S OULPUL......ccciuiieiiiteitieeeetiee et e e see st e s tee e e steeeestteeeanteeesrneeesseeeaaseeeeanseeessteeeaneeeennees 78
Figure 32 T Choosing a Filename & Location for Captured OULPUL............ooiiereiiiieerie e ciee e e 78
Figure 33 T Sending @ COMMANG Fil©..........ooiiiiiiiiee ettt e et e e stee e sne e e e teeesneeeesnneeeanneeennns 80
Figure 34 T Choosing the Command File 10 SENM ......ccuiiiiiiiiiiie e e e e e s e e sneeeaneeean 80

Document PN 29010078 V2.0 -8- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation Figures & Tables

List of Tables

Table 1 T Standard Cable LENGINS .......ouiiiiii ettt et e e st e e st e e et e e steeeeneeeesseeeeanseeennnes 26
Table 2 T CabIe COlOUN COUES. ... ..oitietiiitie ettt ettt ettt ae et s b ettt e sk b e bt esbe e e s bt e abeees b e e sbeeeabeenbeeanneennee e 27

Table 3 T SI-TEX SP36 CONNECON DELAIIS........cceiiiiiiieiieeii ettt sae e b 30

Table 4 T PC COM Port (DE9) to G2iS RS-232 POIt A OF Be.....viiiiiiiieie ettt et e e snaee e nneeeenes 33
Table 5 T PC COM Port (DB25) t0 G20S RS-232 POIt A OF B.....ooiiiiieiiiee et eee et see et eastteeennaee e snneeeaneeee e 33
Table 6 T Default NMEA Output Sentence CONfIQUIALION ..........ooiuieiiiir e eiee e see et e et saee e e e e eneeeenes 46
Table 7 T Default Proprietary Output Sentence CONfIQUIALION ..........ccoeoiiuieeiiiieeiiiie e e ereee e e eee e seeeeeseeeesnneeeeseeeeas 47
Table 8 T Commands for the NMEA OUIPUL SENTENCES. ......cccuuiiiiiieeiiiiee e eeeestieeesteeesteaeseeeessseeesneeeesreeeeaseeeennees 52
Table 9 T Commands for the Proprietary OUtPUL SENENCES........cccuiiiiiiiieeiiie e e e e e see e e e seee e e e e sneeesnneeean 52
Table 10 T Commands for the Binary OUIPUL SENTENCES. .........ueieiiiiieiiieeieiiee et sieeeseeeeseeeesaeeesnteeesnseeeesneeeenseeeens 53
Table 11 T Commands for the Beacon Output Sentences (G2B ONlY)........oovireiiiieiiiieeiee e 53
Table 12 T Commands for the Beacon RECEIVEN (G2B ONIY) ....cc.eieiiieiiieiieiiee st see e ee e see e e seee e sree e sneeeseeean 53

Table 13 T Commands for the Smoothing TiMe CONSIANTS. .........ciiiiiiiiiee e see e e e seeeeseeees 54
Table 14 T Commands for Baud Rates, Installation Options & Internal SENSOIS ..........ccceeiiveiiieeeriie e 54
Table 15 T Commands for Miscellaneous Features & FUNCHONS...........coiiiiieiiiiiieiee e 55
Table 16 T Commands for Status & CONfIGUIALION. .........ccuiiiiieeeeiie e ciee e sie et e et e st eeseeeessteeeesneeeesneeeeaseeeenns 56
Table 17 T SmMOOthiNG TiME CONSTANTS......cuuiiiiiiee et ee et e e e e s e s e e st e e seseeeesseeeessteeesnseeeaneeeanseeeennseeesnnes 60
Table 18 T Time CONSIANE FOIMUIBE..........oiiiiiieiie ettt ettt b e bbb e b et esbeessb e sbeenaneeees 60
Table 19 T GPS ReCeIVEr SPECIfICALIONS ......cciiiieiiee ettt e st e st e st e et e e e an e e e sneeeessaeeeanseeeaneeeanneeean 69
Table 20 T DGPS Beacon Receiver SPECIfICALIONS. ..........uiiiiiiiiiee et see e ee et e e e e snee e sseeeesneeeeenneas 69
Table 21 T System Interface SPECITICALIONS .........iiiiiiie e e e s e e st e e e rnee e e sraeeesnneeeennees 70
Table 22 T POWET SPECITICALIONS. ... ..eeiiiiieitiieeiieeeee e et eet e e sttt e e sttt e e steeeasaeeeassteeeanseeeanseeeaaseeeeanseeesnneeeanseeesseeeennees 70
Table 23 T Mechanical SPECIfICALIONS. ........c.uiiiiiiie e e e e st e e esee e e snteeesneeeesnneeeennes 70
Table 24 T Differences between Vector Pro G2 GENEIALIONS. .........ccciiiiiiiiieiiieiie sttt stee st saeesines 90
LI Lo (SIS T O L] (= Y] SR 91

Table 26 T Colour Coding of All Standard CabIEs.............oiiiiiiie e e e eeeeeenes 91
Table 27 T USEI SELHNGS (POIES) ... uiiiiiiieitiieiitiee ettt e stee e st tee e sttt e steeeastaeesasteeessaeeeasteeeanseeesnseeeaseeeaanseeaeanseeesnseeesnnes 107

Table 28 T User Settings (Alignment & OPErational) .........c.ooiuiieiiieeiiie e e e e s e seeeesaeeeas 107

Document PN 29010078 V2.0 -9- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation

Document PN 29010078 V2.0 -10- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation

Introduction

Document PN 29010078 V2.0 -11- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation

Document PN 29010078 V2.0 -12- DRAFT #3 T 29 May 2009



SI-TEX Vector Pro G2 & G2B Installation & Operation Introduction

Overview

The Vector Pro G2 GPS Compass is a state-of-the-art electronic navigation data device. Itis
capable of providing highly accurate, high-precision position and heading data to a wide
variety of marine Navigation equipment, such as autopilots, sonar, radar, chartplotters,

AIS receivers & transponders, and many other types of marine devices & systems.

The Vector Pro G2 features fast start-up and signal re-acquisition times, heading & position
updates at up to 20 times per second, and can operate at sustained turn rates up to

90A per second.

The Vector Pro G2 is a complete GPS Compass in a single rugged, marine-grade enclosure.
It needs only one single power/data cable, which greatly simplifies installation.

A typical installation of the G2 looks like this:

Vector G2 or G2B
—ComNav
Alarm \ Ship’s
System Battery
Autopilot System
Other Equipment (Commander P2 shown)

/ \\ - - ComNav P SERIES SPU ®
HH ek E

W kTR

GPS Compass Display System
(Navigator G2 shown)

Signal Convertor
(NMEA & PC)

Navigation System
(Chartplotter, etc.)

PC ¢ ysten
(op ionai)

-

——>»  The arrows show the flow of the Navigation data (Position, Heading, Speed, etc.) and
commands (Waypoints, G2 control, etc.), between the systems.

A PC, with suitable software,

can be used as an alternative to
the Navigation System and/or

the GPS Compass Display System

Figure 1 T Typical G2 System
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There are two models available T the Vector Pro G2 and the Vector Pro G2B; they are identical,
except in their Differential GPS (DGPS) correction features:

The Vector Pro G2 can obtain DGPS information from many Space-Based
Augmentation System (SBAS) sources (in areas where compatible ones are
available & operational), including WAAS, EGNOS, MSAS, SNAS, GAGAN and
others. The Vector Pro G2 can also accept DGPS information from an external data
source.

The Vector Pro G2B has an additional integrated beacon receiver module, which
allows it to use conventional terrestrial DGPS Radiobeacon signals to obtain

DGPS information, in addition to SBAS sources & external DGPS data sources.

The Vector Pro G2is enclosure contains a Hemisphere GPS® Crescent® GPS/SBAS
receiver module(containing twin GPS receivers, a single-axis gyro & a tilt sensor), dual
GPS antennas and a power supply. The Vector Pro G2B also contains a DGPS
Radiobeacon receiver module, and an H-field beacon signals antenna.

When using DGPS corrections (SBAS, external, or Radiobeacon), the Vector Pro G2 is
capable of one metre precision for position sensing. The GPS antennas inside the G2is
enclosure are separated by 0.5 metres, which provides 0.5 degree precision for heading
sensing.

The gyro and tilt sensor improve system performance, and can provide heading
information for up to three minutes whenever the G2is normal GPS-based heading is not
available due to signal blockage, or other temporary factors.

The Vector Pro G2 also features Hemisphereis exclusive COASTE software, which enables
the GPS receiver to utilize old DGPS correction data for 40 minutes or more without
significantly affecting the quality of position reports. The COAST feature means that the

G2 is less likely to be affected by DGPS signal outages due to signal blockages, weak
signals or interference.

If you are new to GPS technology, we recommend that you consult Hemisphereis
GPS Technical Reference manualor further information on the capabilities & general
features of their Crescent-based GPS products, before proceeding.

Note: while the Vector Pro G2 & G2B are designed to provide highly
accurate GPS position & heading data, even when subject to the
pitching, rolling and wide speed range of marine vessels, the use of
the G2s is not limited to the marine market.

Other excellent applications include machine control, machinery
guidance, container tracking, or indeed any application that
requires high-precision position and/or heading information in an
all-weather outdoor environment.

The Vector Pro G2 is factory-configured for easy use in typical marine situations, such as
illustrated in Figure 1. The goal when the factory-default settings were being selected

was that the G2 could be used firight out of the boxé in most marine applications, with no
changes required in configuration settings.

We hope that you will be able to do exactly that € use your new Vector Pro G2 right out of
the box! But if not, then the information in this manual will show you how to adjust your
G2 to operate exactly how you want it to.

! See Appendix 3 on page 89 for more details.

2 This manual can be found on the CD that is supplied with the unit, or on Hemisphereis web site. SI-TEXis Service
Department will also send it to you at no charge.
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Installation
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Installation

Please refer to the Warranty Information section of this manual before proceeding with
installation of the Vector Pro G2.

Tools Required

General-purpose tools such as a portable drill, pliers, wire cutters, screwdrivers, wire,
mounting bolts and wrenches will be required. An accurate voltmeter or multi-meter would
also be useful.

Hazard warning!

Extreme caution is advised when using tools powered by alternating
current (AC) from main supply circuits, regardless of whether those
circuits are rated for findoor, fioutdoord, imarined or fiindustriald use.
Water, especially sea water, is an excellent conductor of electricity,
and can complete a path to AC Ground through your body, causing
injury or death, if a tool malfunctions or short-circuits.

L_ Battery powered tools are STRONGLY recommended L

If AC tools are used, they must be plugged into a circuit that is
adequately protected against Ground Faults and other safety
hazards, in accordance with local electrical codes.

Power Supply

For reliable operation of your Vector Pro G2 GPS Compass, your vesselis power supply system
must have an adequately-breakered, or fused, DC (direct current) power supply at a nominal
voltage of 12 or 24 volts. A power on/off switch should also be provided.

Ensure that adequate wire sizes are used to handle the expected maximum currents (see
Table 22).

L_ Itis strongly recommended that the G2is power wiring be run directly
from the power supply T especially for 12 Volt systems. The minimum
supply voltage is specified as 11 Volts, at the loose-wire end of the
G2is cable. On a fi12 Volto battery system, it is possible (if the battery
is weak or partially discharged, and if there are other loads along the
wiring from the battery to the end of the G2is cable) that the cable-end
voltage will drop below 11 Volts. In such circumstances, the G2 may
exhibit erratic behaviour, such as periodic resetting.

Environmental Considerations

Ensure that the G2is Operating & Storage Temperature Ranges are not exceeded
(see Specifications, Mechanical, on page 70).

The G2 will operate up to 100% relative humidity. The G2is case, cable & mount are
waterproof T but they are not submersible.
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GPS Reception Considerations

The following points relating to GPS reception must be considered:

Mount the G2fs enclosure as high as possible, considering maintenance and
accessibility. Ensure that there is an unobstructed as possible fiviewo of the sky
available to the unit, to avoid blocking the RF signals from the GPS satellites.

It is important to locate the G2 as far away as possible from any metallic surfaces
that could reflect the RF signals from the GPS satellites.

[0 Such surfaces, if they reflect the RF signals at fjust the rightd angle(s), can cause
a condition known as multi-pathing on the signals T which in turn will randomly
degrade the G2is heading performance and accuracy.

[l In particular, there must not be, within a distance of 2 metres of the G2, any
metallic surfaces which are located above the horizontal plane of the enclosure.

It is also important to locate the G2 away from any transmitting antennas for any RF
signals (e.g., VHF, SSB, Radar, etc.), by at least a few metres. This is to ensure that
the Vector Prois internal electronic circuits do not experience induced RF noise, so that
its performance is not compromised.

[ If the case of a Radar system, you must also be sure to mount the G2 outside the
direct path of the radar beam T typically, that is a conical shape which extends
outwards from the Radar emitter, and sweeps over a full 3604 horizontal circle.

The G2is enclosure should be mounted as close as possible to horizontal (when the
boat is at rest in calm water T e.g., at dockside). This is to ensure that the G2is
internal Tilt sensor can determine the attitude of the enclosure (& thus the vertical
relationship of the two internal antennae).

[J A configuration parameter can be used to compensate for any offset from
horizontal, if necessary (see PBIAS on page 55).

The Vector Pro G2 computes its position as the geographic location of its internal Primary
GPS antenna; that antenna is in the end of the enclosure opposite the end which has

a recessed arrow on the underside & the long-sight alignment post on the top-side

(see Figure 2 & Figure 11). Thus, you should mount the G2 so that the Primary
antennais end is at the location on the vessel where you desire the vesselis fireported
GPS positiono to be.

Radiobeacon Reception Considerations

For the Vector Pro G2B, it is also important to choose a mounting location with a total view, all
around & right down to the horizon, which is as unobstructed as possible, to avoid blocking
DGPS Radiobeacon signals from any transmitters within range.

You also will need to consider mounting locations from the perspective of minimizing
Electromagnetic Interference (ambient electrical and radio-frequency noise) in the Terrestrial
DGPS Radiobeacon band, in order to maximize the Beacon receiveris performance.

The optimum location for the G2B will be a position where it receives the strongest
average Radiobeacon signal, with the lowest average EMI.

Ensure that the G2B is located as far as possible from all other equipment that can
emit EMI T in particular: DC motors, alternators, solenoids, radios, power cables,
display units and other electronic devices.

The G2B calculates the Signal to Noise Ratio (which can be thought of as the
fiheighto of the signal above the noise floor) of the Beacon signals; the higher the
SNR, the better. If your installation includes a way to control & monitor the G2B, you
can observe the SNR values T see the $GPCRQ & $CRMSS sentences in the
Beacon Receiver Commands section in the GPS Technical Reference. You should
have all equipment & accessories that you intend to use during normal operation
turned on, while doing this.
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Location & Orientation

There are two primary mounting orientations for the Vector Pro G2:

Normally, the G2 will be mounted so that the longitudinal axis is aligned with the
vesselis fore-aft centreline, or is parallel to that centreline. In this orientation, the G2
can output both the Heading and the Pitch of the vessel.

¢ BOW

Vesselis
Heading

Secondary

Arrow on
case bottom

Long-sight

Short-sight
(side) Po

Alignme
Sight

Antenna

STERN

Figure 2 T Heading & Pitch Installation (viewed from above)
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If you wish, you can instead install the G2 perpendicular to the vesselis fore-aft
centreline, i.e., on (or parallel to) the athwartships centreline. In this orientation, the

G2 can output both the Heading and the Roll of the vessel.

¢ BOW

Vesselis
Heading

Secondary
Antenna

Long-sight Primary

N Ant

(front) Post nienna
wé S—

Arrow on '
case bottom Alignment
Sight
Short-sight
(side) Post

STERN

Figure 3 T Heading & Roll Installation (viewed from above)

Note: you must also reconfigure some of the G2is configuration
parameters in this orientation (see Roll Alignment on page 58, and
the GPS Technical Reference).

The figure shows the G2 pointing to the vesselis Port; you could also
mount it pointing to Starboard.
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Mounting

The Vector Pro G2 can be mounted on a fixed base, or on a pole; parts for both options are
provided with system Kkits:
The fixed base option is for mounting the G2 on a flat surface T a cabin roof, a
mounting plate on the mast, and so on.
The pole option is easier to use when there is no location with enough un-obstructed
flat space to accommodate the fixed base (and/or the G2 itself), or when it is desired
to mount the G2 high up above all surfaces.
In either case, make sure that you have enough cable length to route the G2fs interface cable
as far as required into the vessel (see Cables & Extensions on page 26 for more details).

Fixed Base

Figure 4 T Mounting using the Fixed Base
1) Use the fixed baseis four slotted edge-mounting holes (at the four corners of the
base) as a template; position the base so that it is aligned as closely as possible to
the orientation you want. Then mark and drill holes in the flat surface, for the
fasteners (not supplied) which you will be using to fasten the base to that surface.

2) The fixed base has a choice of four tunnels for routing the G2is power/data along the
mounting surface. Or, you may want to route the cable directly through the surface; if
so, drill a fifth hole T de-burred, & with diameter at least slightly larger than the G2is
cable T in the surface, approximately where the centre of the fixed base will be.

3) Run the connector end of the G2is power/data cable through the centre opening in
the fixed base, from the bottom side.

4) Align the keyway in the cableis plug connector to the key in the G2is data/power
connector, and then press them together, fully seating the plug. Align, then engage
& rotate the cable connectoris locking ring (clockwise rotation to lock, and
counter-clockwise to un-lock), until you feel a definite ficlicko.

-

- -
=

Figure 5 T Connecting the Power/Data Cable
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5) There are two pegs on the top of the base that mate with holes on the bottom of the

G2is enclosure. Match the pegs to the holes, then press the base onto the
enclosure.

T

Pegs

Figure 6 T Alignment Pegs

6) Use the supplied TORX bit to fasten the base to the enclosure, using the screws
supplied. These screws self-tap a thread in the matching blind screw holes (6 holes)

of the enclosure. Fasten the screws firmly, but be careful not to over-tighten, or you
may strip the self-tapped threads.

Figure 7 T Fastening the Fixed Base

Caution! The base is not intended to be removed & re-fastened
frequently. If you remove & re-fasten the base from/to the
enclosure too often, you may strip the self-tapped hole threads.
Stripped threads are not covered under the Warranty!

7) Route the free end of the G2is cable, from the location where you are mounting the
G2, along (or through) the mounting surface &/or any bulkheads (as necessary), as
far as required into the vessel. Leave enough slack to allow removal of the G2 from
the fixed base from the mounting surface, should that ever be necessary.

8) Install the fixed base on the flat surface, using four suitable screws or fasteners of
your choice (SI-TEX recommends that they be corrosion-resistant). Do not tighten
down the base-to-surface screws all the way just yet; leave them just loose enough

so that you can swivel the base, within the slotted holes, when you are doing final
alignment (see page 25).
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