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1 DESCRI PTI ON

1.1 | NTRODUCTI ON

The Hercules 390 Systemis a yacht instrunentation systemthat can be expanded from a
basi c | og/ speedoneter and wi nd instrument to a conprehensive, accurate informtion
system The follow ng diagram shows the prinmary system the heart of the system

conprising the Conmputer Unit and the Master Display Unit. The prinmary sensors (water
speed, wi nd speed and wi nd angle) are connected to the systemvia the Conputer Unit.
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The Hercul es 390 systemcan run up to 25 nultifunction displays (MeEDs) and al so
anal ogue di splays (indicators) as foll ows:

Boat speed

W nd speed

Magni fied Wnd angl e
3600 Wnd angle

The digital displays can be programmed by the user to display any of the 32 channels
available in the system All the displays have provision for |lighting. Extensive

t hought and care has been used to provide for practical and accurate calibration in
Her cul es 390. To achieve the best results, calibration should be perforned carefully
in the first instance and checked regul arly.

A calibration record chart for your system appears at the beginning of this book
Pl ease use this as the information recorded could be very inportant, particularly
should a nmenory loss in the equi pnent occur



1.2 PRI MARY SYSTEM
1 .2.1 Conputer unit

The conputer unit carries out nost of the data processing for the system but has no
operator controls. It accepts inputs fromthe underwater unit, masthead unit and
conpass (if fitted) and provides outputs to the appropriate anal ogue indicators and
to the Master Display Unit. The supply voltage is a nom nal 1 2V or 24V dc, and

OV OFF switching is performed at the ship92s main sw tchboard.

1 .2.2 Master Display Unit (MV)

This unit provides overall control of the system and uses a |arge vacuum fl uorescent
di splay for data and acconpanying text. A keyboard with ei ght keys enables the
operator to enter all the necessary information and commands to operate the system

All the displays are in English but may subsequently be changed by the operator to
the owners requirenents, to give either a different formor different |anguage. See
para 3.3 for details.

The MDU al so provides NM EA and RS232 interfacing. See Volune 4 of this manual for
details of these and the associ ated renote channel s.

1 .2.3 Multifunction display (MD)

Up to four separate functions can be displayed at any of these units. The MFD
consists of a nmoul ded case with a wi ndow behind which is a four digit liquid crysta
di splay (LCD). Four push button selector switches are provided on the front

face of the unit to enable selection of a function to be nade.

The three left hand keys are used to select the three channels which have been
allocated to the MFD. This allocation is nornmally made when the systemis first set
up, but it may subsequently be changed if required.

The right hand key is used to select any one of the available channels at any tinme.
1 .2.4 Anal ogue neters

The primary Hercules 390 system provides for the inclusion of analogue nmeters for the
foll owi ng functions:

APPARENT W ND SPEED 0-50 knots

APPARENT W ND ANGLE 3600

BOAT SPEED 0-12 knots (or 0-50 knots)
MAGNI FI ED W ND ANGLE 40°- 0-40° at bow or stern

Al'l anal ogue neters used on the Hercul es 390 System are of the standard B&G 4 inch
type. The readi ngs on each are subject only to calibration and danpi ng adj ust nent at
t he MDU

1. 3 DESCRI PTI ON OF PRI MARY CHANNELS

The Hercul es System 390 can provi de 32 separate functions which appear in digita

code within the MbU and Conputer Unit and al so on the MFD databus* using time sharing
(rmul tiplexing). Thus each function occupies a particular ‘tinme slot’ in the rapidly
repeat ed sequence. These time slots are referred to as ‘channels’ and are given
channel nunbers (0-31).

The channel s described in the follow ng paragraphs are available with the primary
system The renmining channels are described in Volunes 2 & 3 of this manual.

When RS232 and/or NMEA interfacing is enmpl oyed, as described in Volume 4, an extra
set of 32 channels becones avail able and these are terned ‘ Renpte Channel s’.

*MFD databus - the cable carrying the infornmation to the M-Ds.



1 .3.1 List of channels

Vol No. Functi on Channel Nunber
2 Heel angl e 0
1 Boat Speed 1
1 Stored | og 2
3 Change of boat speed 3
1 Reset | og 4
2 Headi ng 5
2 Dead reckoning 6
1 Battery voltage 7
2 Depth (feet) 8
3 Opti mum wi nd angl e 9
1 W nd speed (apparent) 10
2 Depth (netres) 11
3 W nd speed (true) 12
1 W nd angl e (apparent) 13
3 W nd angle (true) 14
2 W nd direction 15
3 Reachi ng perfornmance 16
3 Tacki ng perfornmance 17
2 Rudder angl e 18
3 Speed made good (Vny) 19
2 O her sensors (linear 2) 20
3 Target boat speed 21
3 Change of Vny 22
3 Leeway 23
3 True wind correction 24
2 Cour se 25
2 Trimtab angle 26
2 Sea water tenperature 27
2 O her sensors (linear 1) 28
3 Di stance | ost al ong track 29
1 Ti mer 30
3 Di stance | ost to wi ndward/ |l eeward 31

Not e
Next | eg apparent wi nd angl e and apparent wi nd speed are available if a Deck
Controller is fitted. See Vol une 2.

Tide set and drift is available at a renpte channel if a suitable position fixer is
i nterfaced.

1. 3.2 Boatspeed (channel 1)

Danmpi ng 0 - 99 seconds
Di spl ay update 0. 25 second

Raw data avail abl e yes

Cal i bration yes (via |log)
Resol ution 0. 01 knot

Units knot s

Al arm yes (high & | ow)
Met er scal e Change

Part of the basic information required from any yacht instrumentation systemis Boat
Speed. It is used both for navigation and for performance neasurenent It also forns
the basis for many of the other calculations carried out by the 390 such as:

Change of Boat Speed
Target Boat Speed
Speed made good (Vny)
Di st ance | ost

Per f or mance

True Wnd Angle

True Wnd Speed
Change of Vny

W nd direction
Leeway



Boat speed is derived fromthe |og reading which is a neasure of nautical mles
travell ed by the yacht through the sea. Boat Speed is not the sane as speed over the
ground, when tide, |leeway and drift are taken into consideration

The danping facility provides the choice of quick response to changes in Boat Speed
in light weather or steady readings in heavy weat her

1.3.3 Stored | og (channel 2)
Di spl ay update 4 seconds
Cal i bration Yes (port and starboard)
Resol ution 0.01 nautical mle
Units Nautical miles
Danpi ng Not applicable

The out put consists of distance travelled by the yacht in nautical mles. This
channel cannot be reset and therefore provides the nunber of mles sailed by a yacht
in the course of its Iife. The log reads up to 999999* before starting again from
zero. The log reading forns the basis for dead reckoning navigation and is the
primary method of navigation for all seanen. The accuracy of the calibration is nost

important. The log reading is used for dead reckoning (DR) and for updating satellite
navi gati on systens. The calibration of the |og should be checked whenever possible.
*999999 on ‘TRI P but 99.99 on ‘ CHANNEL' and MrDs.
1.3.4 Reset |og (channel 4)

Di spl ay update 4 seconds

Cal i bration Yes (via stored | og)

Resol ution 0.01 nautical mle

Reset Yes
The Reset Log, sonetimes known as Trip Log or Day Log, is used in preference to

stored log for measuring legs of a voyage. It can be reset and started agai n when
required at the MDU or at the Deck Controller if fitted. (See Volume 2). The reset
log is used when carrying out calibration runs as the timer and reset |og can start
at the sane tinme. The reset log reads up to 9999.99 nmiles before starting again

(99.99 on Channel 4 display and M-Ds).
1 .3.5 Battery voltage (channel 7)
Di spl ay update 4 seconds
Resol ution 0.01 V

Al arm
The Hercul es 390 System neasur
cable. A sinple check on Chann
charging. This is particularly
drain the batteries. An alarm
this situation.

1 .3.6 Apparent wind speed (ch

Danpi ng

Di spl ay update

Raw dat a avail abl e

Cal i bration

Resol ution

Units

Al arm
Adj ustable for different nmeter
This is the wind speed which
wi nd a noored boat woul d neasu
woul d only nmeasure one knot.
four knots, the apparent w nd

Apparent wi nd speed is used for

clear flow of wind across the

Yes (high and | ow)

es the voltage it is receiving through the supply

el 7 will warn the crew whether the batteries need
useful on night passages when navigation lights can

can be set on this channel to give i nmedi ate warni ng of

annel 10)

0 - 99 seconds
1 second
Yes
Yes
0.1 knot
Knots or
Yes
scal e

nmet r e/ second

s neasured at the masthead. For
re five knots, but if running at four

exanple in a five knot
knots downw nd

Simlarly, when notoring directly into afive knotw nd at

speed woul d be nine knots.

many of the performance cal culations and relies on a
anenonet er cups.



Calibration adjustnent is available on this channel but is not normally required. B&G
use a unit calibrated by the British Meteorol ogical Centre as a conparison for al
units that |eave the factory.

1.3.7 Apparent wi nd angle (channel 13)

Danpi ng 0 - 99 seconds

Di spl ay update 2 seconds

Raw data avail abl e Yes

Cal i bration Yes

Resol uti on 0.10

Units Degrees fromthe bow
Al arm Yes (sector type)

Apparent wi nd angle and true wind angle are the sane when the yacht is stationary
(relative to the ground). As soon as the yacht is nmoving the true wind is nodified by
the notion of the yacht and is descri bed as Apparent W nd.

All wind nmeasurenents are at the nmasthead and in some conditions neasurenents can be
noticeably different to those experienced at deck I|evel.

1 .3.8 Tiner (channel 30)

Di spl ay update 1 second
Resol uti on 1 second
Units hours m nutes seconds

The tinmer can be used as either a stopwatch or a race countdown. The channel is
called up for reset using the TRIP key (see 2.1.3). If the timer is started from
zero, it will continue running until 99 hours 59 minutes 59 seconds before starting
again fromzero. This can be set using the MDU keyboard or the Deck Controller (see
Vol unme 2).

If the race start facility is used a 15,10 or 5 m nute count-down can be set, and the
timer counts down to zero. The tinmer then continues counting up fromzero as a
stopwatch for the duration of the race or until stopped. The alarm on the MDU sounds
as the tinmer passes through zero to indicate the start of the race. The tiner
function can be repeated on MFDs so that the crew can be aware of the start count-
down.

1.3.9 Summary of avail able functions

Speed & | og Ch. No. True wi nd angle 14
Boat speed 01 W nd direction (nmagnetic) 15
Change i n boat speed 03
Di stance | ost al ong track 29 Conpass
Stored | og 02 Headi ng 05
Reset | og 04 Dead reckoning 06
Ti mer 30 Cour se 25
Per f or mance Dept h
Vngy 19 Depth (feet) 08
Change in Vng Depth (netres) 11
Di stance | ost Vny
Reachi ng perfornmance Sensor & conputer functions
Tacki ng perfornmance Heel angl e 00
Opti mum W nd Angl e Rudder angl e 18
Tar get Boat speed Trinmab angle 26
Tenperature 27
W nd speed & angl e Battery voltage 07
Apparent wi nd speed 10 Li near 1 28
True wi nd speed 12 Li near 2 20
Apparent w nd angle 13 Leeway 23

True wi nd correction 24



1. 3 EXPANDED SYSTEM

For details of expanded system equi pnent:

Her cul es Dept hsounder Soni ¢ Speed
Hal cyon Conpass Mast angle correction unit
Sensor Interface Unit (Heel angle) Deck Controller

refer to Volune 2 of this handbook
1.4 20/ 20 DI SPLAY

The 20/ 20 Display is a high visibility formof digital display. It uses figures which
are 1.5 inches (40mm in height which can easily be read at a considerabl e distance.
The 20/ 20 display can be nmounted on the sight line at a position, for exanple on the
mast of a sailing yacht, to enable the functions of several individual cockpit
repeaters to be perforned.

20/ 20s are available with yellow or orange digits to identify information fromthe
different sources. They are fully sealed fromthe environnent and have interna
electric lighting for night use.

When used with Hercules, the 20/20 can either be dedicated to one function (say

boat speed) or can include an optional cockpit selector key which allows selection of
any one of the channels of information which Hercul es produces. Thus, for exanple,
when racing it may initially show count-down, then course to steer followed by
performance and finally tine to go. Any nunber of 20/20s may be driven by Hercul es
and these can be any conbi nation of dedicated displays or selectable types with
cockpit keys. The information being read is identified by an indicator as on the

Her cul es system nmultifunction display (MD)



2 OPERATI ON
1.5 OPERATI ON AT THE MASTER DI SPLAY UNI T

When the Hercul es 390 Systemis switched on at the ship’s nmain sw tchboard the
foll owi ng display occurs at the MDU

B & G

HERCULES 390 /01

At the bottomright hand is the software program version numnber.

When operating the MDU keyboard it should be borne in mnd that the functions

i ndi cated above the keys are selected by pressing the appropriate key. The functions
printed bel ow the keypad, however, are SH | FT functions and therefore require

the operation of the SHIFT (|l eft-hand) key before pressing the required key. It is
not necessary to hold down the shift key to obtain a ‘SH FT' function, nerely press
it before the required key.

[ O] CQI] EQ] [e1jie ) EOJ

2.1 .1 Channel selection

Use the CHANNEL key to select an individual channel for display at the Master Display
Unit. Press the key and the |ast function obtained by this key will be displayed.
Press the key a second tinme and keep it pressed. The channel nunber for the function
will be displayed and imediately will start to count up or down dependi ng upon which
way the indicator, at the bottomleft of the display, is pointing.

re1jiex toifier Ecgj Ecgj N on

To change the direction of the count in order to reach the required channel nore

qui ckly, release the key and press it again
The arrow will point in the other direction and the direction of the count will be

reversed



FUNCT ION NAME
CHANNEL O1 411

An automatic channel selection facility is available and is accessed by pressing SH
FT foll owed by CHANNEL/ AUTO. The channels are displayed in sequence. Wen the

requi red channel is on view operate CHANNEL! AUTO to stop the sequencing. To reverse
the direction of sequencing operate SHI FT foll owed by CHANNEL/ AUTO

2.1.2 Page sel ection
Operate the PAGE key to select one of the four pages of programmble data for
di spl ay. Each page has four channels, and successive operations of the PACGE key cause

the display to show the four pages in sequence.

Navi gati on

BSP 521 HD 090

LOG 39.49 D.R. 087

Apparent w nd

BSP 521 AWA 123-

W.SPA 84 TWD 267

True wi nd

BSP 521 TtWA 123-
WSPT 5.2 TWD 268

Per f or mance

BSP 521 PERT 199
TSP 518 OWA - O1

The content of each page can be changed if required (see para 3.3.1).
2.1.3 Trip functions




Successi ve operations of the TRIP key cause the follow ng channels to be displayed:

Ti mer (channel 00)
Stored Log (channel 02)*
Reset Log (channel 04)
Dead Reckoni ng (channel 06)

The function on display may be reset by pressing the RESET key. When Tinmer is being
di spl ayed, successive operations of the RESET key cause the reset value to cycle
t hr ough:

0 m nutes
5 m nutes
10 m nutes
15 m nutes

Pressing the START/ CAL key starts all the functions which have been reset provided
that the tinmer is not currently counting down.** Pressing the START/ CAL key a second
time stops the displayed function. The display indicates whether the function is
reset (RE), frozen (FR) O or running (RU).

* Though Stored Log cannot be reset it is included under Trip so that the ‘frozen’
facility may be used.

O Frozen (FR) - this neans that the display is stopped but the function is stil

runni ng. The display ‘catches up’ when ‘' START' is pressed again

** When the tinmer is counting down, if the Reset Log and DR functions are reset, they
will automatically start when the timer reaches zero. Under these conditions it is
not possible to start these functions using the Start key either at the MDU or Deck
Controller. If Reset Log and/or DR are not reset during the ‘count-down’, they wll
be unaffected by the Tiner.

These functions can al so be perfornmed using the Deck Controller if fitted. (See
Vol ume 2 of this manual).

2.1.4 Trimfunctions

Operating TRIM causes the Trim channels to be displayed.

Channel 03 (change of boat speed)
Channel 22 (change of Vng)

Channel 29 (di stance | ost al ong track)
Channel 31 (di stance | ost to w ndward)

For details of these channels refer to Volunme 3 of this mmnual.

2.1.5 Reset

This key is used to reset (set to zero) all functions with this facility. ‘Trim
functions restart without any further keystrokes but other functions require the use
of ‘ START .

For further details refer to Volume 3 of this manual

2.1.6 Start

“Trip’" functions (as listed in para 2.1.3) which have been reset are started when
this key is operated.

2.1.7 Danping

Vari abl e danping is provided on four channels:

Channel 01 Boat speed
Channel 13 Apparent wi nd angl e
Channel 10 Apparent wi nd speed

Channel 05 Headi ng



Di splay the required channel at the MDU using the CHANNEL key. Then operate SH FT
foll oned by PAGE/ DAMPI NG. The existing danping setting is now di splayed. Press RESET
until the first character to be changed fl ashes. Rel ease RESET and adjust the
character using the START/ CAL key. When the required character appears, release
START/ CAL and set the character in by pressing RESET. The next character then starts
flashi ng. Repeat the procedure until no characters remain flashing. Operate CHANNEL
to return to the data display. Danping adjustnent is also available for Tide on a
renote channel. See Vol ume 2.

2.1.8. Lighting

When data is being displayed either through use of the CHANNEL key or PAGE, the right
hand key is available to control the MDU display illum nation. Successive operations
of this key cause the lighting level to cycle through the avail abl e val ues The
illumnation renmainsat the selected |evel until next altered by means of the lighting
key. Note that MFDs and anal ogue indicators will be on a separate |lighting control

2.1.9 Use of remining keys

Keys 1/01 and 1/02 are used in relation to interfacing with external instrunents and
details are provided in Volune 4 of the manual .

Key CAL is used in relation to calibration and details are provided in Section 3 of
t hi s handbook

2.2 OPERATI NG AND SETTI NG THE ALARMS

The MDU provides the foll owi ng al arns:

Boat speed Hi gh

Boat speed Low

Apparent wi nd speed High
Apparent w nd speed Low
Battery vol tage High
Battery voltage Low
Apparent wi nd angl e Sector
Headi ng Sector*

*Refer to Volune 2 of this nmanual.

Pressing the ALARM key steps the display through all the alarmsettings starting with
the last active alarm The display shows the channel text, alarmvalue and status.
There are three types of alarm high, |ow and sector

HI GH sounds when the neasured value is larger than the alarm value. The
i nternal al arm sounds:

LOW sounds whenever the neasured value is | ess than the al arm val ue
The internal al arm sounds:

SECTOR sounds when the neasured value is within an alarm sector defined by
the cl ockwi se and anti-cl ockwi se val ues.

VWhen an alarmis active it may be tenporarily stopped fromsounding (rmuted). This is
described in para 2.2.2.

Al'l the alarns may be switched off conpletely by pressing SH FT and then ALL OFF, but
they can only be switched on again by follow ng the procedure described in para 2.2.1
for each alarmindividually.

Shoul d one of the alarms sound but then de-activate before the user can determ ne
whi ch al arm has sounded, the last alarmto
have sounded is displayed by pressing the ALARM key once.



2.2.1 Setting the alarns

(a) Display the alarm setting by pressing the ALARM key. The |last alarmto have
sounded is displayed. To change to another alarm press ALARM again until the
required alarmis displayed. Note that separate displays are provided for |ow
and high alarms of the sane function. For APPARENT W ND ANGLE the al arm sounds
within an alarm sector. The two values defining this sector appear on the sane
di spl ay.

Refer to 2.2.3 for further information on sector al armns.

(b) Change the alarmvalue if required by pressing the RESET key and holding it
down until an asterisk (*) appears and flashes at the first digit of the alarm
val ue. This shoul d happen after around 1.5 seconds. Operate START to cycle
t hrough the available digits and then press RESET to fix that val ue and nove
the flashing asterisk to the next digit. Wen all three digits have been
adj usted press RESET to conplete the setting.

(O Switch the alarmon or off by pressing START. Successive operations of START
cause the alarmto switch on and off alternately. The word 910N92 or 910FF92
appears at the bottomright hand side of the display.

2.2.2 Muting the alarns

It is sonetinmes necessary to stop an alarm from soundi ng whilst active (in an alarm
condition) without switching it off. This is ternmed ‘nuting the alarmi. To do this
press ALARM (if the display is not already in the alarm node) and then RESET

while the alarmis sounding.

Under these circunstances, a visual indication of the alarmis obtained. The al arm
settings will be displayed as in 2.2.1 (a) but the display at the bottomright wll
read 91ACT92 indicating that the alarmis active. Additionally the function
description and ‘ ACT" flash on and off. Miting the alarm does not prevent the audible
al arm from soundi ng agai n shoul d anot her alarm condition be experienced.

2.2.3 Sector alarms

There are two sector alarms in the Hercules 390 system Apparent W ND ANGLE which is
consi dered here and HEADI NG whi ch is discussed in Volume 2.

The alarmwi |l sound in the sector created by the two al arm val ues set by the user.
The al arm sector created is between the first value and the second value noving in a
cl ockwi se direction fromthe first to the second. The cl ockwi se direction is as

i magi ned when | ooking down in plan view

It should be noted that apparent wind angle is given in degrees either side of the
bow from 0° to 179° on the starboard side and

fromOQ0° to -180° on the port side. The alarm settings nust therefore follow this
conventi on.

Exanpl e

To set up the apparent wind angle alarmso that it sounds in the shaded area of
the figure below, e 200 either side of ‘head to wind , an apparent wi nd angle
of -020° nust be entered at the bottomleft hand side of the display

(havi ng di spl ayed the apparent wi nd angle alarm setting as described in para
2.2.1 (a). Then an angle of +020° should be entered at the bottomright hand
side of the display.



-020° 0 0z0°

+180°

It should be renmenbered that the alarm sector is always created in a clockw se
direction fromthe first angle entered to the second.

Exanpl e:
In order to set up an apparent wind angle alarmthat sounds when the apparent

wind angle is either less than 40° on Port, or greater than 145° on Port, enter
-40° for the first (left hand) setting followed by -145° for the second.

—— ALARM SECTOR
-030°

+180°

The alarmwi |l be activated if the apparent wi nd angle noves into the shaded
sector.

The audi bl e al arm gi ves short tones . . if the alarmsector is entered
in a clockw se direction, but |longer tones - - - - - - if the reverse applies. A
change over fromone to the other occurs at the md point of the alarmsector.
Switching the alarmon or off is perforned in exactly the sane manner as for high and
| ow al arns.

2.3 OPERATI ON AT THE MFD



Any of the three preselected channels at an MED can be displayed at any tinme by
pressing one of the three |left hand keys. The allocation of these channels is
described in para 3.4. To display any other function refer to section 1.3 for the
channel nunber and then proceed as foll ows:

Press the right hand SELECT key and the | ast function used on this key will be
di spl ayed.

Press the key a second tinme and keep it pressed. The channel nunber for the function
wi |l be displayed and imediately will start to count up or down dependi ng upon which
way the pointer is show ng.

To change the direction of the count in order to reach the required channel nore

qui ckly, release the key and press it again. The pointer will indicate in the other
direction and the direction of the count will be reversed.
Rel ease the key at the required channel nunber and the function will be displ ayed.

2.4 OPERATI ON AT THE 20/ 20 DI SPLAY

There are two types of 20/20 display: the dedicated display and the sel ectabl e type
wi th operator control

To display a particular function on the selectable type, refer to section 1.3 for the
channel number and then proceed as fol |l ows:

Press the renmpte control button and the channel nunmber of the present function is
di spl ayed. Press the button a second tinme and keep it pressed. The channel nunbers
will start to count up or down dependi ng upon which way the pointer is show ng.

To change the direction of the count in order to reach the required channel nore
qui ckly, release the button and press it again

The pointer will indicate in the other direction and the direction of the count wil
be reversed.

Rel ease the button at the required channel nunmber and the selected function will be
di spl ayed.

To set up a dedicated 20/20 Display refer to para 3.5 of this Vol une.

3 CALI BRATI ON AND SETTI NG UP THE SYSTEM
3.1 SPEED/ LOG CALI BRATI ON

One calibration adjustnent is needed for these two functions.
The system has been designed to provide separate calibration for port and starboard
impellers of twin underwater unit installations.

A calculation is perforned every half second to determ ne boat speed and | og val ues.
For each of these calculations the conputer unit has to decide whether to use the
PORT or STARBOARD | og calibration value. The decision is based on heel angle
information fromthe Sensor Interface Unit, if fitted, or otherwise fromthe apparent
wind angle. It is inportant, therefore, that PORT and STARBOARD cali bration val ues be
the sane when carrying out calibration.

This is particularly significant when log calibration is performed under power, when
smal | variations around zero heel angle occur or the apparent wind angle varies by a
smal | amount either side of dead ahead.



A series of runs over a neasured distance is required. Three nethods are descri bed
and a choice can be nade depending on the prevailing conditions and the accuracy
required. In each case a correction factor k is calculated. This is the amunt by
whi ch the indicated reading has to be divided to give the correct reading; i.e. if k
= 1.03 the log is under-reading and so the present calibration value in Hz/knot is
di vided by 1.03.

3.1.1 Calibrating a single underwater unit or Sonic Speed installation

Sel ect Stored Log (channel 02) at the MDU using the CHAN N EL key. Press SHIFT then
CAL to display port calibration value. Note the value (6.20 Hz/Knot factory setting).
Sel ect starboard by pressing SH FT again foll owed by CAL

Enter the value noted fromthe port display if it is different. To adjust the
calibration value press RESET for approximtely 1.5 seconds until the first nunber
starts to flash. Rel ease RESET and operate START/CAL to cycle through the avail able
nunmbers. Press RESET to step to the next digit and repeat the procedure for the
remai ning digits. RESET nmust be pressed followi ng adjustment of the last digit as
this enters the new value into the program

Now sel ect and carry out one of the three nethods of performng the calibration run
as described in para 3.1.3.

When the correction factor 91k92 has been obtained, the calibration val ue al ready
noted is divided by 91k92to give the new calibration value. Enter this in both port
and starboard calibration displays as described above.

Exanpl e:
Starting calibration val ue 6. 20
Correction factor ‘k’ 1.03
6.2
1.03 = 6.02 Val ue to be entered: 6.02

3.1 .2 Calibrating twin underwater installations

Sel ect one of the three nmethods of performing the calibration run given in para
3.1.3. Set the changeover switch manually to select the port inpeller. Carry out the
calibration runs as instructed and obtain the port correction factor k (p).

Note this factor and then repeat the calibration runs with the changeover switch set
to select the starboard inpeller. Calculate the starboard correction factor k (5).
Return the changeover switch to AUTO after conpletion of the calibration runs.

Sel ect Stored Log (channel 02) at the MDU using the CHANNEL key. Press SHIFT then
START/ CAL to display port calibration value. Note the value (6.20 Hz/Knot factory
setting). Divide this value by the port correction factor k(p). Enter the

new cal i bration value by pressing RESET for approximtely 1.5 seconds until the first
nunber starts to flash. Rel ease RESET and operate START/CAL to cycle through the
avail abl e nunmbers. Press RESET to step to the next digit and repeat the

procedure for the remaining digits. RESET nust be pressed follow ng adjustnent of the
last digit as this enters the new value into the program

Sel ect starboard by pressing SHI FT again foll owed by START/CAL Note the starboard
calibration value. Divide this by the starboard correction factor k(s) and enter the
new cal i bration value using the sane method as for port. RESET nust be

pressed foll ow ng adjustment of the last digit as this enters the new value into the
program Operate CHANNEL to return to data display.

3.1.3 Calibration runs

Method ‘A’ is the sinplest as no timing is involved, but the vessel nmust maintain a
constant speed for both runs, and it is assuned that the current is constant. Carry
out a run in both directions and note the distance indicated by the log at the

begi nni ng and end of each run to give the indicated distance run in each case: D and
D2.

If the measured distance = M (nautical miles)

M 1 1
correction factork = — | — + —
2 D [n

Example A



Method B is carried out as above but in addition the tine taken for each run ti and
t2 is recorded. In this case the speed need not remain constant and calibration can
be carried out under conditions when the speed could vary,

e.g. whilst under sail or when engine rpmare nmaintained but the boat is affected by

wi ndage.
i i
M == o =
t iz

D D2
)
t tz

In this case correction factor k =

Example B

Method C is the nost accurate nethod requiring three runs over the nmeasured di stance.
Again there is no necessity to maintain constant speed and the calibration can be
carried out, if required, under sail. Current is assumed to be increasing or
decreasing at a steady rate. Record tinmes and indicated distances as before.

correction factor k =

Example C

Not e: for the above calculations Mis neasured in nautical mles and t is in deci mal
hours. (See follow ng table for converting mnutes and seconds into decimal hours).

SECONDS

0 5 10 15 20 25 30 35 40 45 50 55
001 .003 004 005 007 008 .010 011 .012 014 015
017 018 019 020 022 024 025 026 028 .029 .030 032
033 .034 036 037 038 040 041 043 .044 046 047 049
050 .051 053 054 055 057 .058 060 .061 .062 064 .065
067 068 070 071 .072 074 075 076 077 .079 .080 .082
083 .085 086 087 089 090 092 093 .094 .096 .097 .098
100 .101 .103 .104 105 .107 .108 110 111 112 .114 115
117 118 119 .21 .122 .124 125 .126 .128 .129 .130 .132
133 135 .136 .137 .139 .140 .142 .143 144 .146 .147 .149
150 .151 .153 .154 155 .157 .158 .180 .161 .162 .164 .165
10 | 187 168 .189 171 172 174 175 176 .178 .180 .181 182
11 183 185 .186 .187 .189 .190 .192 .193 .194 .196 .197 .199
12 | 200 201 203 .204 205 .207 208 210 211 212 214 .215
13 | 217 218 219 221 222 224 225 226 228 .229 230 232
14 | 233 235 236 237 239 240 242 243 244 246 .248 249
15 | 250 .251 .253 254 285 257 258 260 .261 .262 .264 .265
16 | 267 268 269 .271 272 274 275 276 278 279 .280 .282
17 | 283 285 286 288 289 290 .292 293 294 .296 .297 .209
18 | 300 301 .303 304 305 .307 .308 310 311 312 314 315
19 | 317 318 319 321 322 324 325 326 .328 329 .330 .332
o0 | 333 335 336 .337 .339 .340 342 343 344 346 347 349

OO~ LN 2O

MINUTES

Decimal hours table



3.2 MASTHEAD UNI T CALI BRATI ON
3.2.1 Mast head al i gnnent

The masthead unit can be mounted with the spar pointing in anyconvenient direction so
that it is free fromobstruction. Following installation of the masthead unit it may
be necessary to conpensate for the angle of the spar fromthe fore-and-aft line. If
the spar is displaced fromthe fore-and-aft line by a substantial anmount, an estimte
of the angle should be made initially. This is the angle fromthe bow noving anti -

cl ockwi se when imagined in plan view. The estimated angl e should be entered as

descri bed bel ow before carrying out sailing trials.

3.2.2 Adjusting the calibration val ue

Di splay Wnd Angle (channel 13) at the Master Display Unit using the CHAN NEL key.

Then operate SHI FT foll owed by START/ CAL. The existing value is now di splayed. Use
the RESET and START keys to change the value as required. Operate CHANNEL to return
the display to Wnd Angle

3.2.3 Sailing tria

Error can be resolved by sailing alternately cl ose-haul ed on each tack If the reading
on the starboard tack is greater than port, the difference should be halved and, nust
be subtracted fromthe masthead unit alignnment reading

If the reading on the port track is the greater, again the difference should be

hal ved and the result added to the masthead unit alignment reading. If the resultant
angle is Il ess than zero (negative), add 360° and use this figure, e.g. for -1° use
359°

3.3 MASTER DI SPLAY UNI' T SET- UP
3.3.1 Selecting channels for page display

All four pages are allocated with channels at the factory, but they nmay be changed to
show any conbi nation of channels as required. To re-allocate channels on a page first
di spl ayt he rel evant page by pressing the PAGE key as described in para 2.1.2. Press
SHI FT foll owed by START/CAL to display (for exanple) the follow ng:

CHO REI O
CHGOS CH25

Press the RESET key and hold it down until the top |eft hand channel nunber starts
flashing (approximately 1.5 seconds).

Operate the START/CAL key (or hold it down*) to change the channel nunbers through
those avail able, including any renote** channels that have been incorporated. Wen
the required channel nunber is obtained operate RESET to set in the

new channel nunber and to cause the next channel nunber to flash. Wen the required
channel s have been allocated, press PAGE to exit fromthe adjust node and di splay the
description and data for the selected channels.

* Hol di ng down the START/ CAL key causes the display to cycle through the channe
nunbers including any renote channels. To change the direction of cycling rel ease
START/ CAL and press it again.

**Renmpte refers to a function froman external conmputer or NM EA position fixer on an
MFD di splay. Refer to volunme 4 para 2.2 for details.

3.3.2 Adjusting the PAGE display channel descriptions

Di spl ay the page on which text is to be changed using the PAGE key. Press and hold
down RESET until the top left-hand character flashes (approximately 1.5 seconds).
Press START/CAL and hold it down to cause the adjustable characters to cycle through
the avail abl e nunbers/letters including decimal point and blank Note that the deci mal
poi nt occurs in sequence between ‘A" and ‘9, and the bl ank between ‘Z and ‘0’



Rel easi ng START/ CAL and holding it down again reverses the direction of cycling. Wen
the required character is on display, operate RESET to set the new text and to nobve
to the next adjustable character. Press PAGE to exit fromthe adjust node.

ABCDEFGHI JKLMNOPQR
STUVWXY Z 01234567389

If a decimal point is to be inserted, cycle through the available characters using
the START/ CAL key until the deci mal point appears. Then press RESET. The deci mal

point is entered but the same character will continue to flash, awaiting amendnent

or confirmation with another press of RESET. (Note: a decimal point cannot be entered
al one. Another character has to be entered as well).

To rempve a deci mal point which has just been inserted use RESET and make the
character with the deciml point flash. Press RESET and the decimal point is renoved.

3.3.3 Adjusting the CHANNEL di spl ay channel descriptions

Di spl ay the channel on which text is to be changed using the CHANNEL key. Press and
hol d down RESET until the top | eft-hand character flashes(approximately 1.5 seconds).

Press START/CAL and hold it down to cause the adjustable characters to cycle through
the avail abl e nunbers/letters. Rel easing START/CAL and holding it down again reverses
the direction of cycling. Wen the required character is on display, operate RESET to
set the new text and to nove to the next adjustable character. Press CHANNEL to exit
fromthe adjust nopde.

3.4 MFD CHANNEL ALLOCATI ON

The MFD Mk2 is not opened when allocating the channels. It remains factory-seal ed.
The setting up is done using the front keyboard.

The three left hand keys can be used for displaying any channel. The right hand
button can only be used for the Select function

To all ocate a channel to one of the three |left hand keys:

(1) Press the key once so that the display shows channel data.
(2) Press the key a second tinme AND KEEP | T PRESSED for ten seconds. The displ ay

wi |l show the channel nunber for that function. A small pointer at the left of
the display will point up or down to indicate whether the nunbers will count
up or down. Repressing the key will reverse the direction of count (and the
pointer) so that the quickest count to the required channel nunber can be
made.

(3) After the key has been pressed for ten seconds, the channel number will start

to count up or down as deci ded above. Rel ease the key when the channel nunber
for the required function is displayed.

(4) The new function is now selected and the appropriate | abels should be inserted
by springing out the [ abel frane, renoving the old | abel, inserting the new
one and repl aci ng.

3.5 SETTI NG UP A DEDI CATED 20/20 DI SPLAY

Connect the display as shown in the connection diagram but |eave the violet wire

di sconnected with the end bared. Wth the system operating, touch the bared end to
the blue ternminal at the junction box to step the display through the channels. Wen
the required channel is reached, the 20/20 is set up and the violet wire may be cut
back.

3.6 ANALOGUE METER SCALI NG
Shoul d an anal ogue nmeter be fitted with a maxi rum scale indication different to

standard, the follow ng procedure should be followed in order that the meter wll
read correctly.



3.6.1 Boat Speed

1 Sel ect Boat speed at the MDU

2 Operate SHIFT then CAL to present the existing neter scaling (maxi mumdia
readi ng). The factory setting is 12.5 knots to suit the 12.5 knot indicator

3 Use the same technique as for other calibration changes to set and enter the

new val ue using the RESET and START/ CAL keys.

3.6.2 Apparent Wnd Speed

1 Sel ect Apparent W ndspeed at the MDU

2 Operate SHIFT then CAL three tinmes to present the existing neter scaling
(factory setting is 50 knots).

3 Use the same technique as for other calibration changes to enter and set the

new val ue using the RESET and START/ CAL keys.



3.7 EXPANDED SYSTEM

~, L q.‘,'? § > /O ?:R
&/E &S S /& [e
L[S & &9 g & (& E/ e
SWAYL T/ & D Q //O/X/T
00 | 2 | Heel angle 25 1 sec
01| 1| Boat speed 0.01kt pP.25 sec|0-99s|* *
02| 1| Stored log 0.01n/m| 4 sec A
03 | 3 | Change in boatspeed 0.01kt 2 sec ¥
04 | 1 | Reset log 0.01n/m| 4 sec X
05 | 2 | Heading 1° 1 sec |0-99s | * *
06 | 2 | Dead reckoning 0.1n/m,1° 4 sec x
07 | 1 | Battery voltage 0.01V 4 sec A
08 | 2 | Depth, feet 0.1ft 2 sec
09 | 2 | Optimum wind angle & 2 sec
10 | 1 | Apparent windspeed 0.1kt 1 sec [0-99s | * | *¥ L
11 { 2 | Depth, metres O1m 2 sec
12 | 3 | True windspeed 0.1kt 2 sec
13 | 1 | Apparent wind angle 1° 1sec0-99s|*|* ®
14 | 3 | True wind angle 1 2 sec s
15 | 3 | Wind direction 1° 2 sec
16 | 3 | Reaching performance 1% 2 sec
17 | 3 | Tacking performance 1% 2 sec
18 | 2 | Rudder angle 12 2 sec
19 (3 |Vmg 0.01kt 2 sec
20 | 2 | Linear 2 2 sec
21 | 2 | Target boatspeed 0.01kt 2 sec
22 | 3 | Change in Vmg 0.01kt 2 sec ¥
23 | 3 | Leeway 0.1° 2 sec *
24 | 3 | True wind correction 0.1° 4 sec o
25 | 3 | Course 12 4 sec
26 | 2 | Trimtab angle 0.1° 2 sec
27 | 2 | Temperature 0.1° 2 sec
28 |2 | Linear 1 2 sec
29 | 3 | Distance lost im 2 sec *
30| 1| Timer 1 sec 1 sec s
31 | 3 | Distance lost up/dw im 2 sec
t (for RS232 output see Volume 4)
m = metres n/m = nautical miles kt = knots sec = seconds

** = two calibrations

APPENDIX 1 - COMPLETE LIST OF HERCULES 390 CHANNELS
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APPENDIX 2 20/20 DISPLAY CONNECTIONS DIAGRAM



