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Owner's Handbook
for
Hercules System 190

Introduction

The Harcwlaa System 190 has brought the technodogy of the micro-processor bo the
fiald of yacht ingtrumeniation in the most significant way. Full uge s made of the
potantial of this device by offering a syslem which ig capable of expansion, The
flexibility of the system is such that each installalion can (and should] be ‘tador-made”
o the owner's requirements.

Flease keep this book handy fof relerence in order that the madmum Benaht may be
abitamed.

Happy alling!

Mota

it Is stronghy advised that this handbook be resd carefully. Both the accuracy and
raliability of this instrument are degendent upon correct inatallation, calibration and
oparghion.
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1 DESCRIPTION

1.1 GEMNERAL

Tha Herculas System 180 is a yvacht instrumentaticn sysiem which is cagabla of
being expanded from a basic speedomeatarfog and wind insinsment 1o a compre-
hansive syslem displaying nesigational and parformance information.

This handbaak deals with the componant parts that make up the Haercules and how
the systerm i bullt up, but dee to the built-in flexibiity of the syetem it does not
attempt to cover all the poasibla varations which might rasult.

The heart of the system |8 a computer it which accepls inputs rom vamous
seneors, such as the masthead wnit and underwater unit. It provides outputs for
cedlain analogue indicators and for digital desplays. The computer unit as a8 micro-
processor which is programmed to camy out a variehy of calculations on the Inputs
and then present the results or the various displays,

The camputer unit has no operator controls other than internal calibration switchas
which must be comectty sat (see para 3.3), Contral ¢f cartain lunctions 8 carried gut
& & separate master kevboard which is normally installad at the chart tabls. A
gecond keyboard may ba Installed extemally if requared.

The muli-lunction display (MFD) s a digifal display wit controlled by four push
bultons. Any one of four pre-salectad funclions may be displayed at the touch of o
butfon. A liquid crystal display with back Bghting s emplayed to give good legibility
under &l condilions of ambient bghi, The pre-selection of the four functions required
is made by selector switches inside the unit,

1.2 CAPABILITY OF THE HERCULES 190 SYSTEM ;

The outputs avallable from a Hercubss system filled with 2 masthead unit and
undarwater unit are described briefly below. Delails of how to obtain any of the
information channels are given in Sechion 2 of this baoh.

1.2.1  Boat speed and log

Boat spead is available on both analogue and digital indicators, If speeds in aaioss
af 12 knots are normally required to be displayed, the underwatar unit should ba
fittad with a red impeller and a 50 knot analogue indicator ingtalled in place of the 12
knot metar. & special switch sating in (he compuler unit is requined shoukd a rad

impallar be usad (e Section 3.3.1)

The log readings are available on digilal displays only. The resat log reading can be
brought back to zem either by swilching ofl the power 1o the system or by cperating a
push button at the master keyboard. The accumulating log ks maintained wiven
powear to tha sysiem s switched olf by means of an auiomatically re-charged ballary

in the computer unit.

1.2.2 ‘Wind spead and direction

The Haroules System 180 presenls apparent wind speed and angle on bath
analogua and dgital displays, and the computed values of frue wind angle and trise
wind spaad on digital dsplays. The analogus indicators consist of a 0-50 knot linear
scale wind speed indicatar, 380" apparent wind angle indicator, and a magnified
dirgction indicator which operates within a 45° arc either side of the bow oF sbeamn.

Wind speeds up to 100 knats are shawn on tha digial dEsplays-
5
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1.2.3 Timing functions
The tming functions are presenied on digital displays anly. They comprise a five
rinute ssunt-dovwn/elapsad time ndicater, and as a separate channel, a stopwatch,

The five minede count-down/alapsad time tacility s provided for racing purposes and
is controlied by the master keyboard. This is arranged so that when the five minute
countes is started all the computed (Ynked-data”) channels, which are banned for
racing under HORC rulas, stop displaving their data. At the end of the five minute
count-down the display stars to show elapsaed time. The Tinked-data’ channels
remain mhibited undil tha timar is stopped and then reset at the end of the race,

The stopwalch eperates indepandantly of the 5 mean/elapsed lima flunclion and has
the normal features of start-stop-resat

1.2.4 Parformance measurament

The computer unit is pragrammed to accept boat apeed, apparant wind speed and
appanent wind angle inputs, and o procass this information 1o provide three channels
of yacht perlormance dala. Aulomalic comaction s mede for typical ermors on input
data of wind speed and derection.

Reaching
The computer compares the measured boai spead with the maximum which could

b obtainad by & typhcal boal of the same rating with the same apparent wind speead
and angle. The indication iz the measured Boat speed expressed 858 percantage ol
this maximum. The aall trim and other sdiistments can be vaned to obtaln the highess
parcentage possible.

Tacking

Tacking performancs s concerned with the spaeed made good (Vmg) which can be
defined as the componsnt of 1he speed of the yacht in the direction of {or away ram)
the trua wind. However if Vmg alone were to be displayed, this would sl require
further interpretation before it could be used as a measure of perlormance.

Tha Harculas 190 computar unit cantinuously calculatas Vimg from the input data ol
bﬂﬂtﬁﬂ?&d. apparent wind spaed and apparent wind angle, and then compares the
rasult with the maximum obtainable by & typical boat of the same rating sailing under
the same conditions., The comparison is displayved as a percantepe of this maximum.

Speed made good [Vmg)
This can be used for navigatkon punpeses and for monitoring parfoemance during a
tack.

1.2.5 Ballery voltage

A mghly sccurate measwamant of battery wollage s available on a digial data
channel. Wilh the aid of discharge curnves (2ee para 2 15) an astimate canbe made of
the number of hours remaining before the ship’s battary needs 1o be re-chanped.

1.3 FURTHER FACILITIES WHEN THE HALCYOHN COMPASS |5 ADDED
With the addition of & Halcyon elecironic compass the foliowing additional facilibes
becoma available;

{a) Dead reckoning (D.R.)

(b} Ship's hend

ic] Wind directlon [magneatic)

www.bandgservice.co.uk +44 (0)1590 689699
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ia) The D.R. channel, heving baan resat by the masier keyboard, displays
distance and cowse made good on a digital display. This information is
cominuously up-dated and mey be transfenrad to tha chad. Cormections for
drift and tidal 521 etc. must be made when detarmining the posibion of the
ship as thesa ara nok calculated by the Hercules compurter.

({+]] The ship's heading with respect to magnetic norih i svailable on one
digital display channel,
) Thir diresction af the wind with respact 1o magnatic north is also available on

ang digital ehannal.

1.4 SENS0ORS

1.41 Masthead units

{al Minl masthead unit

Thia Is a small Bghtwelght unit specially dawaloped for use with tha Sysiem 180, The
gpar is made of black carbon fibre and sutomatically makes the electrical conneclions
wifh the masi cable when assembled onto the mounting bracket,

MIMNI MASTHEAD LINIT

(b} “C' type masthead unit

The mefial epar O type masthead unit i available as an altemative to the mini-
masthead unik A switch in the comguier unit muest be sat to comaspond with the type
of masthead uni fitted (see para 3.3.2).
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‘G TYPE MASTHEAD UNIT

1.4.2  Underwaler unil

The undensaler uni consists of a moulded nylon mpeller on a stamless steel shaft
running In Bearings mownied i the impealler fin. The atber is attached 1o the end of a
cylindrical sansing unit which is litted with saaling fdings, and at the opposite «nd io
ihe impallar, & Eting handie. The whole unil i designed $o be inseried into the
housing and form 2 watertight seal.

The standard pilch impeller is black but for high speed use a longer pileh impaller
colourad red s svaitable, & salactor swilch in the computer unil alers the calibration
to suit the fype of impeller Installed,

14.3  Underwater unit housing

Two types are available, the choics depanding upon the depth of instaliation baliow
the waterfine. For depihs of O—dit the valwaless housing can be used, but for deeper
installabions and for all passenger-camying applications use of the housing with shut-
off valve is essential. Both types conform to Lioyd's requiremenis for classified
yachts,

The valveless housing

Thie visheeless housing is a simple tubular skin fitting Inconporating a8 mowdad waad
daflecior. It is closed by maeans of a sealing cap after removal of the underwstar unit,
Aligramsent of the deflecior fin with the diraction of water flow is achieved by rotating
Be housing withan ils outer skaave, which is fixad to the hull, and then locking It In
pasiian by means of its retaining ringnut (see Seclion 3,2), Alignmeant of the impellar
firn with the deflector occurs automatically on lowernng the undensatar unit into its
operating posiion. The plunger of the undersater it confains two neoprane
sedling rings and o bronze piston ring, the purpose of which Is fo scrape marine
gravth fram the borg of the housing.

&
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VALVELESS HOUSING

The shut-off valve housing

The valve-type housing is of special dessgn and incorparates a sikding gate valne
enabdng the tube to be closed when the uadarsater unit i3 in the ratrecied position
&0 that the latter may subsequemly be withdrawn without admitting water into the
boat. Alkgnment = maintaingd by a dowel gin which must be inserted inte a hoke
bafore the handla can be fully kewered. A locknut s provided 10 clamp the akgnment
davice once tha corract satling has been lound. The underwater unit is hald down
againat extarnal pressun: by means af a threadad retalning ring

A separate weed deflector is provided which is fited ahead of the impaSer fin after
ihe alignment procedure has been complated (saa Section 3.

9
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SHUT-0OFF VALVE HOUSING
1.4.4 Sepond undarsalar unit
It required, two undarwater units may be installed, one in eithar blige. A grawity-
operaled swilch automatically selecie the lee-slde undansater unit. The switch,
which must be mounted an a transverse bulkhead, is fitted with a manual override,

1.5 COMPUTER UNIT

Thea computer unit cammies out all tha data procassing for the system but has no
operator controts. It accepts mputs from the sensors and provides owlputs 1o the
analogue displays and fo tha MFDs. The supply voltege reguired is a nominal 12 or
24Y ac and ON/OFF switching s parformed extemally &t the ship's switchboard.

The system may be expanded by adding the master keyboard to ghe control
facililes {sse Sectlon 1.7).

Calibration controls are providad at the compater imit, access to which is available
throwgh & rear hatch cover {saa para 3.3)

1.6 MULTI-FUNCTION DIESPLAY (MFD)

Up 1o fowr saparate funcbions can be displayved at any of thesa units, Each unit
conglsta of a moulded casa with 8 window bahéind which is a four-digit liquid crystal
display. Four push-bution selecior swilches are provided on 1he front Bece ol the unit
io enable a selecilon of the funclion to be made. An mdicator bar appears on the
dizplay adacen! 1o the apprepriale push-bulton to show which function has been
selecled. Al mght an LED. illumirates the approprigle legend. The left-hand
channel is always activated at switch-on, and this should be used for prmary
infocrmation

To =et up the four functions requirgd at a particular MED, chiannel salector swilches
are provided Inside the wnit, Instrections for tha setting of these are given in Seckion
3 of this book 'CALIBRATION AND ADJUSTKIENT .

Lip fo 32 channals will be available for seleclion. All MIFDs are basically the same,
and difler only by the adjustment of the: channe] sefector swilches.

10
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Labals are provided to indicate the function of each push-button ewitch atter
gdjustmant of the channel selector switches has bean mada.

& three-core cabls, known asg the dats-bug. carries the input data and operating
power supply to each MFD. A further supply of 12V d is reguirad 1o illumingle the
display. & dimmer unit with switch Is avallable if required.

Mutti-functon displays are despaichad from Brookes & Gatehouse preset to the
tollowing:
1  BOAT SPEED (left hand kay-pad) channel Mo 1

2 LOG channel Mo 2
3  WIND SPEED channel Mo 10
4  APPARENT WIND ANGLE chanmel No 13

1.61  Dedicaled Display
Amutti-tuncticn display can be dadicalad o a Sil'lﬂlE- funclion, il required, D}I HEH'I!'IQ
all tour MAD charnal ealachor switches totha sama channel. Alarga labal fo indiceta
the selected function | than insertad 1o cover tha push-outtang.

1.7 MASTER KEYBOARD [180/9)
Thig unit, which = an addition to the basic system, is prowidad with four key-pads to
give the following faciiias:
1 SMINUTE COUNTRDOWNELAFSED TIME control. Whan rnning, all
linkad dala' channets arg inhibited,
2  SELECT which anablas any of tha other 31 channels to be displayed
on any MFD which has been pre-set to ‘SELECT.
4 TRIP DATA RESET., A short push resets the RESET LOG. A long push
(e than 4 seconds) resets DEAD RECKONING when System 180
has an input from & Haloyon,
4 STAAT/STOP/RESET for the stopwaich.

For further details of the Masier Keyboard see Sechion 2 of this book.
Mate: uge of the keyboard is essential il the linked data channels are required.

1.8 BACIMG UMDER RORC BULES

Under RORC rules, funcons may not be automatically combined or comguted (see
AORC gensaral condition 12), Somes of the outpuls from Hercules are computed and
are therafora banned when racing under RORC rules. To inhibit these functions the
fnve-minute count-down and elegsed time measuremsant programme on the master
keyboard is wsed. Onca this programme is startad, should any of tha bannad
functions be called up, tha word O FF appaars on the display. The banned outputs are
=il being computed but cannot ba displaved. Whan the elapsed time couwnt ks
slopped &t the finlsh, the total time s masntainad In the computar and s proof to an
ROAC scrutineer that thessa funclions have baan inhibited for the duwation of the
reca.

Some races are conducted under other nules which allow ihe wse of the RORE
banned functions. In thesa casas, the frse-minute cownt-gown & wsad inthe narmal
manner but alapsad tima is measwrad using the stop-watch facility. As soon as the
five-minute coumt-down ks complete it is resat at the master keyboard and then the
tanned’ funclions can be displayead.

11
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2 OPERATION

2.1 START UP

i Ensura thal the undersater unit(s) is comectly lacated in its housingis) and
in 1he operalng position (see para 2.3)

il Switch on 1he supply to the computer unit at the ship's awitchboard.

il Swilch on the dispiay lllumination supply if requred.

2.2 UNDERWATER UNIT

221 Valveless housing

Aemove the saaling cap from the hauging and guickly Insert the undenwaler unit.
Once the plnger is in the housing the neoprene rings form a perfect seal. Screw
dawn the retalning ring. Push the handle down to the fullest extent. This i onby
passible whan the fin is in ina with a skol in the bottom of the housing. Align the Lnit
with the direction of water Bow in accerdancs with tha instructions given in Sacton
3.2

2,22  Shut-off valve housing

Aemave the sealing cap from the housing. insert 1he undarwaler unil and screw
down the retaining ring. 1 will pe found that the ring cannot be angaged wnlil the peg
an the side of the gland casing is located In the slof at the mouth of the housing. Opan
the valve by turning the handle fully anticlockwise, Lower the ldtng handie and rofats
Huntil the dowel pin aa the 1op of the gland casing drops inla the hole In thea losver .
Sorew down the upper retaining ring.

2.3 READING A MFD

Each MFD is presat to indicate up fo four different functions (see para 1.6). The
allocation of functions ta.any ona MFD |5 determined by the satling of switchas in the
unit {soe Section 3.4), afer which lagand labels ara lecabed rext bo te push-outtons

ta indicate the fmclion 10 be displayed.

To call up any channel simply press the appropriate push-bulton on a MFD at which
that funclian is available, Ensure that the units of the functicn beeng chasrsed ane
known (e.g. wind speed in knots or metres/second)

1234586
2.4 BOAT SPEED

o
Channel No 1

' NODOORD
MFD seleclor swilch setling: -
(This i= the ex-lactory standard setting for switch 1 on the MFD,

This i= available on a 12 knot analoges indicator &8 well as a multifenction display.
For high spead applications a red Engaeller is installed in the underwatar unit and a
gwitch adjusted in the compuler unil (sea Seclion 3.3.1) to suit. A 50 knot analague
indicator i avalleble for this application.

Speed in knols ks displayed on a MFD in tens, units and two cocimal places. For
speeds lese than 10 knots the leading zero S Aot disgiayed

Al speads balow 20 knats a small bar appeaars on the left of the display, as ehown
balow, to indicate increases oF decréase in speed.

12
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A special form of demping, known as adaptive dampeng, has been devised which
allvws the digpkay 1o reggond sdowly to small changas in speed bul more rapsdly Lo
large changas. in effact this Is a combination of lighl and heawy damging uncer
camputer control.

s e R

BOAT SPEED SPEED INCHEASIMG SPEED DECREASING
2.5 LOG

251 Stored log : -
Channel Ho 2
MFD salector switch sEHing:
(This is the ex-faciory standard aatting for switch 2 on the MFD).

1 2 3 4 35 6
Channel No 3 LA L
MFD selector swilch setling: elele *

For channel 2 the accumulated distance is shown in nautical méées up to 9063,
altamating every two seconds with two decimal places of miles. For ingtanca, if the
distance fobe displayed were 4681 83 nawtical miles, the display would show 4881
and two seconds later B3, and g0 on at two second intervals. The display s also up-
datod ot tevo secend intansals.

Hod | 3

For channel 3 the dislance is dispslayad in hundreds, tens, units and ona decmal
place of nautical miles, and & up-dated every two Seconds.

b 0

For bath channets tha distance Information is stored in the computer mamaory and is
maintained by an internal rechargeable battery. This |5 charged automatically
whnavar the system is belng operated. t has sulficient capacity to maintain the kg
for a whole season without the power being swilched on. i compsataly dischanged,
the battery requires 10 howrs accumulated agerating time in orger fully 1o rechange.

252 Resetlog 123468

Channel No 4 e

MFD eelecior switch satting: aja) [sinje
Distarice In nautizal miles is shown w10 3988, altemating avery two Seconds with
e decimal places. The display is up-dated every two saconds and is rase! 1o zero
by switching the suppdy to system off and then on, {if o master keyboard is fitted). Fa
master keyboard I3 fitted reset can only be achisved by briafly operating the RESET
key (one sacond or less].

HGd A3

3
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2.6 APPARENT WIND ANGLE 1 2 3 4 E .E
Channel Mo 13 a|e| |® _
MFD selecior swilch ssiting: » &

(This is the ex-factory standard setting for switch 3 on the MFD)L

This is available on the 3507 and magnified diraction analogue indicaxars as well as
on & malti-lunciion display

Cin the MFD the apperent wind angle is given in degreas from zero o 1800 A
harizantal bar appaars to the ledt or right of the numerats fo mdicate port or sterboard
respectively. For wind angles of less than 100° the zero in the hundreda posaltion &
not shown. The display is up-dabed every bwo saconds and is subect 1o computer-
canlrolled damping,

com |} icu-

Ba" PORT 1207 STARBOARD
ar TRUE 'WIND ANGLE 123 4 86
Channal Mo 14 e
KMFD gelecior swiich sethng: el | .|e

The computer unit continuously resolves the wector friangle consisting of boat
speed, Bpparent wind speed and true wind speed. Cing of the resullan] cutpuls is
True ¥Wind Angle. This is displayed in degrees from O 1o 180 with bao horizanlal bars
glthar to the left or right 10 indicate part or starboard. At angles of less han 1007 tha
zera In tha hundreds position is not displayed.

Ag thig ks a computed function, the display is replaced by the wasd ‘OFF when the
LINKED DATA keyv-pad on the Master Keyboard 5 operated, or il no Keyboard &
fitted, for racing under RORC rules.

- 130 bc - OFF

130" PQRT B2 STARBDARD
2.8 WIND DIRECTION 1 23 4 B B
Channal Na 16 C B RE AL
MFD seleclor swilch satting: » B L.

Wind direction is computed with the ndditional data from the Halcyon compass. The
display is in degrees related to magrelic narth. I the LINKED DATA' is inhitded from
the: Masier Kaeyboard, or if no keyboard is fitbed, the display shows the word 'OFF 85
shown Delow.

350° oFF

2.8 WIND SPEED

Mote; Wind speed s displayed in knots or metres/sec ae eslacied Dy a
switch in the computer unit. All channels showingwind speed are aflectad by the one
switch and it is not possible to have a combination of kaols and metras/sec on

diffarent channdéis,
14
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2.9.1 Apparent wind epead 12345686
Channal No 10 > o

MFD selector switch satting: L L
[This is the ex-factory standard satting for awitch 4 an the MFD).

This shows the apparent wind spead to ane decimal place ug 1o 9.5 nhove which itis
displayed in tens and units. The dieplay s prefixed by the leter A Computer-
controlled damping is applied.

Fir T

2.9.2  Trus wind speed 1.2 3 45 §
Channel No 12 ol |
MFD selector switch setting; - IFrr

This s calculated by the computar from apparent wind spead and direction dala
topether with boat speed. The result is displayved in Knots o metres/sec, 48 pre-
sedected by a switch in the computar unit. Trua wind apeed 8 subject to heavy (B0

second) daomping.,

When linkaed data daviees are disabled for RORG recing, or f no mester kevboard s
fifted, the word OFF appears on the display.

et 2 e oy [ e ] 2

2.10 TIMER

Channal No 30 1 23468
MFD selecior switch sathing: alee|e
[ minute countdown/alapsad timea) - oo

Thase hmctions are prnclpatly for use whan racing. The timer |8 firsl resat by
opearating the ‘Linked Data’ key-ped on the Master Keyboard 8o that the adiacent
L.E.D. glows continuously and the display at tha MFD shows 5.00. When the S minuta
gun is heard the 'Linked Data’ key-pad is operaied again, ihe adjecant L.E.D. flashes
on and off contimuously and the display counts doswmn,

5159

Al tha and of the five-minute pedod the timer stops counting down and starls o
dizpley elapsed time. The display shows mindes and seconds Tor O secands
followed bv the howrs avery lenth second as shown balow:

1849 2 ahr

¥When the ‘Linked Dlata’ key-pad is again pressed the elapsed time is 'frozen’ and the
display altemates bebvesn howrs and minuleszeconds. The LED. is now exhin-
guished. Further aperation af the Linked Data’ key-pad causes the LLE.D. 1o glow
continuously and the linked data Tunclions aré once agsin operative, The display
then shows 5.00 indicating that tha timear is resal Ior S-minuie counidowr.

15
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211 STOP-WATCH
Channel No 29

I LA AL L]
MFD salector switch seting: hJ

The stop=saich facillty s conirolled by the STOP WATCH key-pad on the Masiar
Keyboard, Successive operation of this keypad takes the display theough the
sequence START, STOP, RESET,

When the watch has siarted, the LLE.D, adjacent to the STOPWATCH key-ped on the
Master Keyboard flashes on and off conlinuously. The digplay shows the tme in
minutas and seconds up to 55 minutes and 58 seconde for 3 seconds atatime, Every
ten seconds the display changes 19 show the haurs &8 shown below:

1849 2 3hr

When the stop-walch is stopped by the next oparation of the STOPWATCH key-pad,
the count is stopped and the désplay 8 frozen, altemating between hours and
minuies/seconds. The LE D I axtinguished.

When the STOP WATCH key-pad s agein oparated the display goes o 00.00 and
the L.ED. at the Masler Keyboard glows continuously.

212 PERFORMANCE

Maote: In arder 1o gel realistic results on these channels i is important that the 10FH
rating be correcily set in the compuiar unit, the log correctly calibrated (See para
3.3), and 1the masihesd unit property aligned

There are threa channaels allocated o perfomance ndization &= dascribead in para 1.2.4

{a) Reaching 12348586
Channel No 16 a
MFD selector sarch seting: o e |w e

The number displayed is a percentage of the idesl and Is up-dated avery two
saconds. The reading shaws 1ha leltes P. Whan the reading is less than 100 the zero
in the hundrads column is rol shown, This channel ks subgact 1o haavy damping.

S i

{b) Tacking 5 6
Channe| No 17 & &
MFD selecior switch satting: a|e e »

Thes is again & percentage with the letter P appearing fo the beft of the display. A
vertical bar alao i& ahown 1o the laft of the numeraks to Indicate upwind or dendrwind
tacking as shown bodow. For readings less than 100% 1he zerd in the hundreds

column is not shown. The display s updated every fwo geconds, This channel is
subject to heavy damping.

00 EDD
UEWIND DOWHNWIND
12
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(] ¥ma 123 458
Channel No 19 (e | [eo]e
MFD selector switch astting: 1] ™
This is shown in tens, units and cna decimal place of knols. For readings of less than

10 the first zero is not displayed. The display is prefixed by a syimbol u for upwind or d
for downwind. The reading is updated every two gaconds.

Ry Gl =

LIPSk DWW MY I D
2.13 DEAD RECHKONING 1 23 458
Channel No 6 | ||
MFD selector switch satting; A ) L O

This requires an mput from thie BAG Halcyon electronc comgass. The course is
shovwn in degrees magnetic and the dstance in navtical miles, The twvo oulpuls are
shown allernately overy two saconds. The course and distance are compubed
contnuowsly from the iInstant that tha function ta resel, whichis achieved by pressing
the KESET key-pad at the master keyboard for at lesst four saconds. The adjacent
L.E.L. lights after four secands and is @xtinguished when the key-pad |z released.
The distance inlormabon is shown as hundreds, lans, units and one decimal place.
The leading zera is suppressed in all cases. The coursa angle is displayed with a
degresas ign and is wilh reference to magnebc noeh,

MAG _
HORTH LYMIHGTOR
L
LY
3 .
b
i la'd
MELOLES.

STAATING FOINT-——""

4 }
SESET KEY PAD fi
OP[EETED A DUASE MAaDE

" Fem g [ G100
P ':"l‘-’- --"‘H.nu.l_ [ - LA |
E‘ + 1 SAILED
I r
' !
i[ FT—— STANEE MADE
o [ T
i
S — ] T R
" DISTAMOE READS 17-B MILES
{ A 2 (el NFF
I 8 LI
OISTAMCE MADE GO0 COURSE MADE GOOD

¥¥hen the linked dala fmclions are inhibited ot the master keyboard for racing
purposes, or it no keyboard is fitted, the Gourse and distance continue to be
computed bu the dEplay shvws tha ward "'0OFF.

i7
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If Haleyon is not connected o thi System this channel acts &5 a Rasat Log with tho
course Input taken as 000",

This resel operalion should be the first action of the navigator in the evenl of
there being @ MAN OVERBOARD. When the ship i brought about, it is then
necessary to steer the reciprocal of course indicated until the distance made
good reads Tero.

214 HEADING 1 2 3 4 5 8
Channel Ho 5 =] |®
BAFD seloctor swilch settiing: .| ] ]

This requires a Halcyon ingut atso, Tha heading is :If.pln;.-md on the MFD i degraes
from 000" o 359" and ie ralated to magnetic narth, The display is updated evary two
apconds and is subject o damping over a penad of 10 seconds.

Faries

215 BATTERY WILTAGE 1 2 8 4 5_ E
Channel Mo ¥ ole|e)
MFD saleclar swilch selting: alw ®

This is a very accurate measurement of tha ship's battery voltage, Trom which the

state of discharge of the battery can be ascanainad. Aforecast ol remainng hours at

any known discharge rate can be made with the ald of the curves shown balow,
[FEEAL [FEDsdmafF [

Fi Rl NH STARTER BATPLES
THEMELTINE i

EEh ..Iﬂi-!;i-li.:::i':.
S R R L s B
1T ST N rHEsT

HIES EEHL I HG

DRCHLEGE IM EnES SHTER PER SIHMEL o389 asfPMEe
FCE CTPCe cepsfififs s FIGEEER 1B BRATCEFS (WHiEE
fAERLITY = [1 B0 CALCWLATL DISLmAEEE SATE

BOTE 1 Do Bl GFGHAETSE SPLTe == NILFS
1. LT R TEmRRATIALS QUL mLoesiRl raPLLify

The voltage ks given to two decimal places up fo 22V maxinum and |5 updated eviery
Two Baconds,
(251
1L, I
1153
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216 SELECT

MFD zalactor ewibch setling:

The SELECT facility enables any channal to be displayad on any MFD that has a
channel allocated to "SELECT,

Lipon operating the "SELECT' push-bution at the MFD, dota appears in the dispday.
To identify the channel on displny, operate the "SELECT key-pod at the MASTER
KEYBOARD for a pericd of less than thrée seconds. The channel number is than

displayad.
' N i
L 11U ) L L

If the ‘SELECT" key at the MASTER KEYBOARD is released within & period of 3
geconds, the data refurns o the display. B the 'SELECT key conlinues bo e
prasped, howaver, successive channal numbers are displayved at 0.8 sacond
inervals. The vertical bar on the ledt of the display indicates count down {,) of count-
up [ theaugh the channel numbers. To reversa lhe direction of count, redease the
[ELECT' key and press again. This lealure is paficutarly v=elul in the swant of
owershool. When the reguired channel number is observed, the key can be releasad
and the data for that channel is displayed. (Un-allocated channals display their
channel number in place of data) e.g.:

LR

To check that the comect channel has been salacted, the “SELECT' kay on tha
MASTER KEYBOARD can be again oparatad briafly (less than 3 seconds) and tha
channael number is displayed, The data reatums to the display on ralaasa of tha kay.

An pdhasive label s providad for easy identificaton of channel numbers

14
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3 CALIBRATION AND SETTING UP

3.1 GEMERAL

All calibration sdjustmants in the computer unil are achieved by aatting switches
ingida tha computer unit itsed. Inthe event ol the necessity to exchandga a computer
undt, the switch setlings cen be duplicated on the new unit thus avalding the
necassity to re~calibrere.

Allgnmant of the sensors musl be carried oul before calbration adjustments are
made.

3.2 SENSORS
3.2.1 Uinderwater wunit alignment

= HANDLE
1
‘__._..-"
|— 2
. Bt SRRy
: -s.
—

VALVELESS HOUSIMNG

With the valveless housing slacken off the three locking scraws (1) fully by maans o
a screwdriver and then slacken the ring-nut [2) If necassary ao that the housing ks
free to rotate, With the baat making constant spesd under power, or running under
sail, urn the handle skowly through a small angle on either séda of the fora-and-aft ling
until a maximum reading is shaown on the speed indicator. (The low-lines benaath the
hull are nalt necessarily parallel with the boalt's fore-and-aft lina), Than re-tightan the
rifig-rod by hand and screw down screws (1) ully, ensuring that their heads bottom’
on o the shakeprool washars on the nng-mit (2], Subsequent re-alignment afer
rerowal af the underwates unit for cleaning is obtained automatically when Ehe it iS
lowered fully Into e operating position.
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SHUT-0OFF VALYE HOWSING

With tha shut-off valve hausing the usger i should be slackened whilst 1he handla
ig temed to obtain maximum speed indication. The nut shouwld then B re-tighiansd
whilst holding the handle firmby o prevent roterbon

3252 Masthead unit alignment

The masthead unit sgar should be visually aligned with the fore-stay. Two locking
nuts o thi: mounting brackat can be efackaned 1o parmil this adjusimenl, afterwhich
thesy mrst be re-tightaned. Small errors In alignment can be corrected by switchas in
ihe compular unil (88 pafa 3530

3.2.3 Haleyon compass

The caliration ingtructions given in the Halcyon gownar's handbook, seclion 4,
should be carmad out. If the Haloyon system is connected into Harculas 190 without
an ansiegue compass indcator, then ship's heading on Channel § should be
displayed on & MFD during compess sdjesbmen {see para Z.14).

21
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3.3 COMPUTER UNIT

3.3.1 Speed and log calibration
(Mota: the calibralion swilches are set 10 +12% in the factery)

(a) Preparation

Chiack that the underwater unit[s] has beéen correcily aligned as in para 3.2.1 and that
Eha imgatlar ks down fully in the operaling position, Switch the power supaly off and
remove the computer unit from He mounting basa by releasing the fldng screws.
Remowe the raar access halch on the compuber unit to expose the calibration
switches, Chack that the ‘Log cal” switch marked R,B is sat to R if a red {high spead)
impodler is fithed to the undersater unit, or fo B if a normal black impeller is litked. Sat
the ramaining ‘Log cal’ switches downwards. Reglace the rear hatch and temporarily
scnivw the computer unit back onto its moiwting base, Switch tha powear supply on.
Note: the power supply must atways be switchad off when removing or replacing the
compirder unit.

(b) Caleulating the comrection factor

A sorios of runs over & measured distance ie required. Three meibods are describad
and a choice can be medse depending on the prevailing conditions and accuracy
required. In each case a comection facior k is caleulxled. This is the amownt by which
ihe indicated reading has to be multiplied to give the correc] resding; Le ifk= 1.3,
the lag is underreading by 3%

Mathod A iS5 the simplest ks no timing I ;volved, but the vessel must manign a
constant speosd for both runs, and it 8 assumed 1hat the current is consiant,

Carry aul & num in both directions and note the distance indicated by the kog at the
Begsnning and end of each un 1o give the indicated distanca sailed in each case: Dy
and De.

If the measured distance = M

comection facter k=M 1 4+ 1
2 oy Dy

Method Bis camed out as above but in addition the time taken for each ren 11 and 125
recorded. In this case the speed need not remain constant and callbration can be
carmied oul under ¢onditions when the speed could vary, e.g. whilst under =ail ar
whan engine r.pom, aré maintained but the boat spead 15 affected by windags

in this casa comaction factor k = M (1—1 + %

[h Dz

AT
Mathod C iz the most accurate mathod requiing three runs over the measured
distence. Again there is no necessity 1o meinten constant epead and the calibeation
can e canmed aul, if required, under sall. Current is assumed 10 be intréasing or
cecraasing al a steady mte. Racord times and indscated distances as biforg,

i 1 & 1
comgctionfackoe k=M | — + — + —
1 1z by

D, 2, Dn

1] i3 £
Mate: Tar the above calculations M is in nautical miles and 1 is in decimal hours.
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HARRIER ‘D’ CALIBRATION CHART
AUN1 | AUNZ | RUN3

W Measured lengih of ron (miles)

D Log reading at finish of run {miles)

Da Log reading at start of run {miles)

D (1, 2 or 3) Distance measurgd (O — Ds)
Time of run (minubes & seconds)

| Time of run (from table below)
Speed through water T
Speed over ground T
Average 5|,1==|:|} FUMS 1 & 2 [8)

E : s
through wader AUNS 2 & 3 () W— =3 L
AyBraon -:.:m-an:l} RUNS 1 & 2 [2) ; B

owar ground RUNS 2 & 3 (d) B -

From the recorded resutts the correction factor k is found as follows:

ey e B
METHOD A "‘E(n.*'l:u,)
&
il

_ 40
BETHOD C k= D

Mote: {1) a corection factor af 1.03 means tha log is undesr-reading by %
{2} the measured distance in miles is the number of feet divided by B0ED
(3} e time 1aken must be expresaed in diecimal hours which can be cblanad
fram the table below:

METHOD B k=

SECONDS
¢ 5 101 20 25 3b 35 4D 45 ED :-_:_“

D0 Do OD4 005 Q07 008 D10 011 D1z D014 1S
D17 01E o018 O30 022 024 025 028 028 D28 KD 032
033 034 035 037 033 040 041 043 044 D4aB 04T |
o500 o8l OS% 054 055 0&T 058 DBD D81 OBZ2 084 063 |
pET OB O™ 07 o722 DF4 075 OFB OFF 078 080 082
OES 0eR D7 DEg D0 09F 083 084 066 097 0ad |
100 101 403 104 108 07 08 10 111 a2 18 175
| 117 418 419 421 322 438 425 136 a3 129 130 a3z
| 433 435 436 137 38 40 142 143 144 148 147 149
180 451 453 154 155 .57 .16 B0 161 182 164 163
i | 487 88 asm a7 72 AT4 ATE ATE AT ABD a8 8
i1 43 185 188 187 188 150 82 183 184 189G Jggr 108
12 ap0 201 203 20d 205 207 208 N0 211 ZF2 214 215
% | 217 =218 219 20 227 224 23 228 223 zoa 2N 2N
14 ng7 TaR 298 237 238 240 242 243 Paa 24E 248 240
15 | 280 251 253 254 266 26T 268 260 201 282 284 265 |
| 168 oET S8R 288 271 2T2 274 FTS 2TE ZTA 2TH 280 282
(17 | @3 285 286 268 288 260 192 N3 264 286 29T 25
18 agd S01 2303 304 Ans A07 308 310 311 312 314 318
119 37 916 18 Aaz1 a2 324 335 326 328 329 330 L
b u| 9% 335 336 A7 350 34D 342 343 3 348 34T g

e -l @ dn kRO

LIMUTES
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24

www.bandgservice.co.uk +44 (0)1590 689699



(c] Adjusting the calibration
Having oblained the cormaction factar the percentage emor is oblained.

Boarnod = 100 (K=1)
aq lfk= 103 % emor = 100 (0U03]
= 3% underreading
o the swilchas 1hus: B 7 & 910

. |
s[eje] [
If K= 98 % arror = 100 (—02) = =3% |over-reading),
e 7 & B 10
Saf the ewitches thus:; . [ [»
N0C

All Herculas System 180 calibration adjestments are performed by maans of a row o
two-pasition switches locatled behind the hatch cover on the rear of the computer
unil. Thig hatch cover holds the circust panel containing the pragramma mamaory for
the Herculas, which is remowed with 1he hatch cover and remains alectrically connestad
to the campuber unit by a Bexible mutiway cable, This cable is terminated in a glug
and socket on the main complres ung circuit paned, and MUST NOT BE DESCONNECTED,
or the sfored Log reading will be lost.

Thie calibrbon switches are mivked 12, 8, d and 1.5 &and reapresant the parceniage
corrgation which can be added. With the switches all sat downward as descnbaed in
piara 3.3.1 i) tha % emes oblained should always be & positive numbar reprasenting
under raading. Il the % error is a negalive number representing over-reading the log
cal switch marked + = should be sat to = (upwards) and the other switches adjusted
as described abowe. Sl upwards such swihches that aod up nearest 10 thi
perceniage error. For example if the percentage emor ware 3%, set the switch 3
upwands. H the parcentage amar ware 9%, set both 3" and % upwards. I 1he
peErcentape amor cannot be comactad exsctly, aot the awitchas which most naarly
add up 1o the eror, 6.0. Tar 105% arror gat the switches merked 8, 3 and 1.5 whach
topither give & comrection of 10.5%.

3.3.2 Wind speed
Access to the calibration switches is obtained through the rear hatch of the

unit as described in para 3,3.1 (8], The switch marked Va should ba set upwards i
windspoed measurements of the digital dispiays are reguirad in metresfsecond or
downwards for knots. The switch marked MHU should be set upwards if tha mani-
masthead wnil (black spar is fitked, or downward for the larger metab-spar bype.

3.3.3 Wind dirmction s
If, as & result of trials sailing close bo the wind, it is Tound that the masthead unit 15

slightly misaligned then a correction can ba mada by maans of the compular unit
calibration switches marked ‘MHL align”. Il the masthead und is misaligned 1o port,
st tha keft hand switch b ‘port’ or Set bo 'stbd’ if the misalignment is to starboard.
Then adjust the thrae remaning swilches 1o comect the estimated error. A swiichin
the upper position sats in the amownt of correction indicated by tha label, but in the
downward position ng cormeciion is apphed. For example, If the mastinead unit ks
thought fo be 3° bo port, the |ef hand switch is set to ‘starboand” [downwards), the 4
switch is sat downwards, and the 2° and 1° switches are set upwards.
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3.3.4  Halcyon compass
Two switchas are provided 1o cater fae a proposed Halcyon compass having a three-
wirg: output, Thase switchas must be left set (o 4 wire' for the faur-wire systom,

3.3.5 Pwerformance rating

To obizn maximum benefit from the perdormance channels and algo so that the
adaglive damping employad on boat speed can be properly compuled it
necessary o enter the KA rating info the computer. This is done by means of the fee
switches marked "RATING'. Find the rating in the table below which most closely
oofFesponds with the yachi's official reting, and sat the switches accordingly. IF &
yachl is not ratad, the waler line length In feet showld be used as a frst
appraximalion. Nola: 1 maire = 3.28 feet.

Ay O Masng St
cdthw rd o B &
1
i i:‘.lll-lllll L .|l-|.-|'-';
| ] . - -
17 - |
2 D ..]._‘ ddh !r.l'..I
7 =42 3 [ -
B '|L']" ] It |5 ~
T [ [ [ [e[= 27 =] [ [aa]
= O . = |
- e =
1 &% |® & =3 IEOD
O] # | |m
2156 . . .
4 ale| [a] = EORC
a | |={=] ] a2 o] JaTe]
&= | & L] &
-2 [ . & [ &
== O &
- —
- - |
=37 H :“* vl d T Telals
| s =
-t 2 %% AR -.I. B
F b L I 1 (W) J |
L L] - I L -
# [w|w] w[=] = ®
10 s nez T
- L
FE [ il 1 K Ff:_-_
» LIE aE
=1 B --:. L ma e L
o | 1% O
= A e e
JLAT .-. F"—i 4.8 I. —
D00 b w|w
J1.27 ~ I.J [y B I

gty R s TR |
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3.4

SETTING UP A MULTI-FUNCTION DISFLAY

The allocation of channels is performed with the MED remowved from its mowating
box, pref@rabhy ina clean, dry environment, IF the unit has alrendy bean installed See
para 4.4 for removal instructions

Ralaase the aight scrows at tha raar of the MFD. Nobe: these sorews ane relained by
smallrubber "0’ rings and so no alfempl should be made o remave them completely.
The two parls of the MFD can then be separated bto expose the four grovps af
selector swiriches 51 52 53 and S84

51 selecis the channel o appear when the left hand push-button s operatad, 52
sats the channel related to middla-iett push-button, 53 salacts the channal tar 1the
mibckdle-right push-button whiltat 54 is for the channal selectad by the right hand push-
Ditboin.

T !ll'.‘lll,':-'ll'.'il"ri;l fable sumimarises ha aeaalable channgls and showe hovw the sslactos
swilch group should be S0 19 oblain thil channal:

Channs! Funchion Fosraral Bafecior Swilch
Senting
1 2 3 4 8 6
(1} Rasarved for Fudure Qutput
| .
1 Boat Speed 2135 or "10.00 or -
10.00 sleleje] |
2 Stored Log 4831 alternating with . :
a9 1030 &l
P8
3 Stored Lo &31.8
a g . |. [ ]
) ] ]
4 Resst ABB1 alfermating with
-2 83 - ele]| [e]e]e
™ a
£ H i nLEs
5 aading 450 = - >
B Degd Reckomnng 4BB.1 alternating with aje
HED:WI}FF | | . | 'L )
ale|e
T Battery Vollage 12.5T
Iy voil=g In|® >

HE &9 Hesarvad for Fubure Qulputs
27
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10 Apparent Wind Speed ABDB or AdD

11 Feserved for Fulure Chubgaut

12 True Wind Speed 120 or OFF

13 Apparant Wind Angle — B0 or 120 —

| 4% True Wind Angle = 130 or B2 = gr OFF
15+ Wind Deecbon 350" or OFF

16" Heaching Pedormance F 102 PS6

17 Tacking Performance 100 100

19+ Vimg a2 ordds

2028 Hesersed 1or Fulune Oubpuls

23 Stop Watch 18.57 23 hr (avery
10th second)
30 Timar 359 [couni-cown) OF

1848 (elapsad time)
J2d.hr [every 1CG1R

second)

Salacl
*| mhed dala channels.

20

www.bandgservice.co.uk

+44 (0)1590 689699



VWhan the swilchas have bean st as required, the push-butions on the front of the
MFD must be labelled, This s achieved by springing the lens frame from the fice of
tha MFD using a small screwdriver in the slol provided

The &lear plastic lansas are removed from the rear of the clip and appropriate waters
proal aalt-adheslve labels allached to the outer tace of each kens. HE-'EIEE-I:imb!EI!hE-
lenses in thelr correct posilions and press the frame Inte posilion usong finger
pressure only. Re-assemble the bwo parts of the MFD and tighlan the esgnt sCrews.

CALITION \

All Hercules System 190 cases are precision mouldings which seal efectivaly under
vary light pressure. Care must be taken when re-assembling to tighten the
sorows evenly to a moderate torgue only.

Tha unit is naw ready to be installed on its mounting box. Caretully locate the rl.-lFDu_:-n
its maunting box ensuwing thal the connecior pins engage correcily, and sacuna with
thee feur Boraws proviced. When the system has been lested and the channel
selection proved, the four plastic plugs provided should be inserled 1o cover the
sorew heads,
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4 MAINTENANCE

4.1 ROUTINE MAINTENANCE

4.1.1 Undarwalar unil houwsings

Keep the screw thread al ihe bop of the housing lube well greased with silicona or
walerpump grease. Ensure that the ouber surfaces afl the housing and underaater
unit fin are properly coaled with anti-louling pamni.

4.1.2 Underwater unit

The impaller mugt be kept rea fram maring grawlh using o stiff brush, The mpelleris
resmanaliile fraen 1he fin Tor examinalion of bearings by slnckening the aft-ond scrow,
A bearing side-play of up o 0u01 Sin (0. 3Bmmbis allowable, IFTH ¢xceads this figure the
sorevy and impelsr should ba I':!'I.‘-ZII'IIi}I,'.‘-i

Im the underwater unsl 1ar the valveless housing the sealing ring mus! be kept liberally
greased (waler-pump or silicane typel. In the shut-off vabee type the rubber s2aling
gland throwgh which the operating shall slides should alss be greasead.

4.1.3. Raplacing the Impaller tin
In the event of damage, a defactive impellar fin is removed by releasing the two

screws. |t Iz mcommendad thet a spara impeallar fin. complate with impallar and
sorews, is kepl on board. When fiting the new impelier fin enswre that tha peg on tha
plunger engeges with the recess in the fin b=iore tightening the screws.

41.4 Dasiccators

Should amy window show signs of moisture having penetrated the seals o.g. misting
of the glass or condensation, the desiccator should be unscrewed from the repr of
the instriement and re-activated by placing in an oven or drying cupboard far
approximatedy 2 hours at a femperature of 270°F (1.30°Ch Flug the dasiccator hola
and keap the indicator in a dry place during re-actvation,

4.2 WINTER STORAGE/LAYING UP

4.21 Masthead unit

Storage of 1he masthesd unil when the yachi is laid o afloat will inGrease the life of
tha fransmitiars. It should shvays be remaved froen Ehe masthead balara the mast is
unsteppad. It should be stored in s packing box with tha vane and cups removed.
The exposad plug at the top of the mast must be protecied with the plastic cup
supplied with it. The body of the plug should be smeared wilh silicone greass such as
MSd4 (Midland Silicones Lid). The lransmitling unils can be unplugged by remaving
the lacking screws. The comacis should be inspecied bor eleanliness and sprayed
with a watar-inhibitive o (g.g. WLHO). The O-ing should be gregsad {2.g. with
sllicone gresss type MS4) and the units replaced.

Tha masthesad unit must never ba olled. The baarings are of the sealed gall-
lubricating fype and any additional of may cause chamicel breakdownof the axisting
lubricant. Any scratch marks or correslon on the masthead tranemitters should be
rubbed clean with a soft cloth and lightty covered with sllicone grease. This should
not be necassary i care 15 taken when holsting and kwering the masthead unt, 1o
protect it from colisions against the Agging.

M the mast is unstepped cara must be taken to ansura that the cable is not cut
thegugh, but disconnacted at the junction box below decks. The bare ands of tha
cabda should be smeared with sllicona grease.
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4,22 Undareater unil : :
Remove undersatar umits) from housingls) and grease the sealing rings and
thraads. Place the sealing cap on the housing. Camy cut the maintanance instructions
giwan in 4.1.2.

4.3 FALLT FINDING
in the oeent of a taull accurming certain simple checks can be made by the owner.
ideniify the symplams in the left-hand column of the table bedow and carry out the
tasts shown in the right. Tast detalls are givan in the following paragraphs:

Fawlt Syrmgdoms Tasd

Mo display on any Indicator, Check the power supply (para 4.3.1)
digital or anakegus

Mo display on all MFDS [(Analogue Check the MFD data bus winng
indicators operating correctly) (para 4.3.2)

One or more analogue indicators Check analoguee indicator wiring
nat working but eguivalant digital fpara 4.3.3)

channel works corractly

Qne or several MFDs (but not all) MFD subsittution check {pira 4.3.4)
fail lo operate

Keybaoard functions incarrectly Mastar Keyboard check (para 4.3.5)

Boat speed and log channels faulty  Check underwater unit end cablas
{para 4.3.6)

Wind spead or direction ehannals Ghack masthead unit and cables

faulty (pawa 4.3.7)

Compass channels faulty Check aperation and calibration of

Halcpan (Sea Halcyon Ownee's Hndbook]

4.3.1 Check the powar supply
Yith ihe computer unit remioved from its mounting bos chack that tha supply wollage

af 11% 1o A2V de is presaent at the connecior and of comect polarity as indicated
balow:

#ﬁﬁﬂﬂﬂ B LEL L
LY - X ﬂl?l!-tll.__ I::F nnnnud

1 l i |j'l-1| et L
i LIW .'.' Irﬂj L'd’@ B
|. || ] |I | wTE ClevELT08

e

CAUTIOMN: -
Do not try o make connsction with the connacbor bloch pins. ﬂl‘ﬂﬂtln!mar should be
checked from the unpluggad connector (to avoid the danger of bending connector

biock pins),
3
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THE COMPUTER LINIT MUST NEVER BE REMOVED FROM, OR REPLACED ON, ITS
MOLNTING BOX 'WITH THE POWER APPLIED. ALWAYS SWITCH OFF AT THE

SHIF'S SWITCH PANEL. Falure to obserse this precaution can result in faulty
operation of the computer wnit programme.,

Ag an addtional precaution, always locate the computer unit irmby an its mounting
box and TIGHTEN THE TWO SECURING SCREWS balora applying power.

4,32  Check MFD databus wiring
Remove the computes unit and all multi-functien displays trom their mounting boxes
{sea para 4.4) and check conlinuity on aach of the three coras of the databue cables.

The red core should connect to red al every acalion, the Blue cores should intes-
conmnect, and similary the green cores should also be elecincaly conhinuous. There
hould be no continuity Trom red 1o Due, red to grean or green to blee. The connecior
ping at the MFD and computer unit are indicated balow:

r_:]lﬂuﬂmlﬂﬂtlﬂ.luﬂ

JJ-H Bl
™ - i_l_'

— III FiH Wikw OF

Al CORACCTOR

| el ChAls DS
|| -1

4.3.3 Check analogue Indicator wiring

Ramove the computer uni from its mounting box and check the appropriate wirng
for continuity thrgugh the indicator. Do not pass a cument exceeding 2ma through an
indicator. The appropriate conmrctions are indicated below. The wind speed, boat
speed and magnified direction mdicators have a resistance of 1500 but it should be
remambered that duplicate indicators are wired in series. The 360° meter has three
windings comnnectad in deltalbhand the resistance mensuned between any two of the
thres wires should be arownd 2000, It showkd be bome in mind that if & duplicate
indicator is Mied this is connactad in paallel and the resistanca measured betwean
arry two wirags should be approcimately 1000

PR rw.*.*.*.*m_'

'———1? AT |
| & I | I ] | J
n -=-=.E | ‘
-IIHJI'“I- ll'll v 'EE:II TJIHI_I:
I:[gi"':::l '::r'-__-::-"_-}--__. T--“ I""\"I". ﬂ:fT :E_I -:Iula“l
fuIL :W-:L_,- et H":;‘.‘E r._ '-._\__'__.- T

irm la FE el I
N TR FEL R L
- Bk

“a?

a2
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4.3.4 MFD substitution chack
Ramava the suspect MFD from s mounting box (see para 4.4} and also remave a
WMFD which s working cormactly from its mownting box.

Mount tha two MFDs in each other's mounting box. If the suspect MFD continuas 1o
display fault symptoms it ks proved 60 be fadty, but if the fault symphoms now appear
on the MFD which was proviously woarking, the tault Bes in the databus winng {8aa
para 4.3.2).

4.3.5 Master Keyboard chack

Ramova the compader unil and masler keyboard from their maounbng boxes and
disconnect the red conneclor ai the campuber undt mounting box. Continuty may be
checked on the wiring as mdicated below, Thera should ba no continuity from red to
blue, red fo green or green o bloe.

_m =%
:} Doo0e -u- I:]n L L E LT u-“

= 'uw LH)“;JW
L] 5= =

FRETER KIVERAAD

L |

4.3.6 Undarwater unit and cable
Withdraw the undervater unit from 15 houging and screw the sealing cap onto the
howsing. Blow on the impeller to Gaiuse it 10 spin and obserse the epead ndication

¥ no speed indicationis obiained, chack the underwaler unit and cabde for continuity,
Remove the computer unil from s mounting box 1o gain access 1o the cables.
ARemove {he fbwo underwaber unil spade connecltors and test the resistance of the
underaaier unit (approximabely 7=10k0). Palanty o the spada connactors whan

replacing s unimportant.

TT

s ..._.__ll__JIIJI__ |I_ |III Lo
HEERI

E— - rl_l"'_lrl' L |.|_|' '\-\_

SPAOL DEMHLOTORS
USCRHWRTER LT
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4.3.7 Masthead unit and cablas
Thex mini-masthaad unit should be tested using a spacial BSG test sat. The only
simple test is to substitute a known working masthead undt for the suspected one, If

tha fault persists there is probably a cable feult.

4.4 REMOVING A MFD OR MASTER KEYBQARD FROM ITS MOUNTING BOX

{1} Using asmall acrewdriver prise the faur plastio plugs which coveer the fixing
socrews Trom [he sorss odes, 11 is Bast 1o |:||EI'I:E 1Fue |'!||IIli;| fer o this aend M5
mew plugs alber I'E-.'.'IEE-Er'I'II'.'Il:.I'.

™

i

(2} Release all faur scraes.
[3) Full the bdy af the inetrument away from the mounting bo,
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2.1

a2

5 PARTS LIST

BASIC SYSTEM PACK PARTS
Computer unit

Powear cable {3m)

Masthaad unit

Mast cable and brachket (19m)
Computer 10 unclion box cable (&m)
Underwaler unit {10m)

Huill hausing

Multi-lunclion display (MFDY

MFD cable {(Bm)

Lighting cable &m] with connectors
Mast junchicn box

SYSTEM EXTRAS

Syatam cabling {8m) and connectors

360" analogue indcator

Cable for 3607 indicator

Magndlied dirachon indssaborn

Ships spead, 12 BEnols

Ship’s epad, 50 knots

Wind speed, 50 knots

Analogue display cable §#@m} for metars

Gravily changeover switch

Gravity changeover switch cable {4m)

Kasier Keyboard

bazier Keyboard cable (Am)

Master Keyboard extenslon cabde (Srn)

Lighting démmear and cabla

Extension cable for additional meters {3607°) (Om)
Extension cable for additional metars {magnified wind
direction, wind spead or boat spaad] {Gm)

SYTSTEM EXTRAS FOR COMPASS
Halcyon inpul cable o computer wnit (Sm)

Halcyon 4in compass indicator

Compass indicalor cable (10m)

Compass indicator axtansion kead (10m)
Junchion box to connect 135=51 o 135-FB

a5
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Part Ma.

1805
135-7d
1782
1781
13664
117120
11736
18042
135=71
135=T4
Wi 187

135=75
oo11 L
13510
4510 L
12501 L

o002 L
VoG
150=100
13579
190-88
136146
13580
182-3
135=75
135=74

135-78
151-6

135-51
13552
Wl 187
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G
241

5.4.2

5.5

5.6

5.7

MASTHEAD UNIT

Mini-masthead wfit

Mast cable with plug {less brackat)
Masthead brackst

Wind direction potentiometer

VWind speed aneomomatar

Wind vansa

Anemometar cup

'C” type masthead unit
Masthead cable and bracket
Wind vane and counterseight
Anamometer cups

Wind directiaon potenosmsaiar
Wind speed apemameater

UNDERWATER UNIT

Hull hauging with shut-of valve and weed deflector
Underwater unii {or shut-off valve housing

Siainkeas stecl wieed dafecior for shut-off valee housing
Rotator fin umit fwith impeller)

Impelier

Replacement valvelass housing with weed detlactor
n=utaling kit for shut-oft vabve housing for metal hull

MISCELLANEQUS ITEMS
Dasiccator for Systam 120

Ownar's Handbook

MOUNTING AMD FITTING ITEMS

Plastic plugs for mownting holes (100 par sal)
Spada conneclors for cabling

Label=s for MFD pushebuthons

Channel and function chart

Cable cleals and screws (100 per set)
Crimps {100])

Installation Kit of crimpe

Installation kit of plastic plugs

Crimping ool

www.bandgservice.co.uk

135-72
17 8=3G
17828
17827
17824
175-0a

137-18
178=28
¥l 140
D 7250
0 an2

16525
117-124
LG 11
110-21
110-18
11r-132

18517

18046
ibern 17
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