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1 - Introduction

It is imperative that this manual is read carefully and understood before
installing your equipment. For your future reference please keep this
manual in a safe place.

Thank you for specifying a product from the Francis Searchlights range. All Francis products
are designed to give complete customer satisfaction and are manufactured to the highest
engineering standards in order to ensure optimum performance and service life.

The Francis FR range combines features proven over many years service in the most
hazardous conditions in both marine and land installations.

In order to prolong the life and performance of your product, we recommend that you only
specify Francis Searchlights spare parts. This will also ensure that any warranties on your
equipment will not be invalidated. Information on spares ordering and parts is provided in this
manual.

Should you ever need to contact Francis Searchlights Ltd. regarding your equipment, please
quote the Product Serial Number at all times.
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2

- Safety Precautions

The following instructions must be adhered to, in order to ensure a safe working environment
and the safety of the user.

Note: When unpacking or manoeuvring the searchlight into its fixing position, suitable
lifting points must be used in order to prevent damage to the equipment or personal

injury.

B Prevent rain, snow, condensation and water droplets from contacting the lamp as this may
cause bulb failure and possible shattering;

B Quartz halogen bulbs run with a high internal pressure in excess of atmospheric. Whilst the
construction is inherently strong, there is a slight risk of the bulb shattering;

B Never look directly into an illuminated searchlight as this may cause severe damage to
eyesight. If it is necessary to inspect a lamp whilst in operation, always wear suitable
protective goggles;

B Should it be necessary to examine the lamp with the front bezel removed, always use a
protective shield and wear goggles to ensure a safe working environment;

B Never attempt to clean a lamp whilst in use;

B Searchlights get hot. Never touch the unit when lit and always allow 15 to 20 minutes for
cooling down after turning the searchlight off;

B Never place anything on or cover the searchlight when in use;

B Ensure the lamp has cooled sufficiently before removal;

B If undue force appears necessary to remove the lamp, the equipment should be inspected
by a competent person or contact the manufacturer;

B When breaking a lamp for disposal, care must be taken to ensure the glass fragments are
safely contained. This operation must be performed out of doors in free air. In all
circumstances refer to the lamp manufacturers instructions packed with the lamp;

B Due to the vast range of lamps available it may appear possible that more powerful lamps

can be used in the equipment than for which it was designed. Even when the unit will
physically accept a higher wattage or voltage lamp, this substitution is not recommended
and is dangerous. This action will also void any warranties on the equipment.

Always refer to the lamp manufacturer’s technical data when dealing with lamps.
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3 - Technical Information

This product has been designed to operate in accordance with the product specification. The
FR380RC searchlight has the following features:

All marine grade materials and fixings;
Parabolic glass reflector;

Powder coated & stove enamel paint finish;
365° horizontal rotation;

Vertical movement +35° to -40°;

Variable speed 1-19°/sec (Pan) ,1-6°/sec (Tilt);
RS485 connectivity & auto home positioning;
Remote focus facility;

Internal self-regulating heater. (Optional);
Toughened front glass;

The 24v searchlight also performs to the following optical data:

150 Watt T/H 250 Watt T/H
W Supply voltage 24v 24v
B Peak Beam Candlepower 1,718,000 Lux 2,800,000 Lux
B Range 1311 metres 1673 metres
B Divergence 2° 3°
B Operational temperature with heater -50°C (-20° without) -50°C (-20° without)

The 115v searchlight also performs to the following optical data:

1000 Watt T/H
B Supply voltage 115v
B Peak Beam Candlepower 1,560,000 Lux
B Range 1249 metres
B Divergence 6°
B Operational temperature with heater -50°C (-20° without)

The 220/240v searchlight also performs to the following optical data:

650 Watt T/H 1000 Watt T/H
B Supply voltage 220/240v 220/240v
B Peak Beam Candlepower 1,240,000 Lux 1,465,000 Lux
B Range 1114 metres 1210 metres
B Divergence 5° 9°
B Operational temperature with heater -50°C (-20° without) -50°C (-20° without)

In order that the searchlight operates correctly it is imperative that competent personnel are
responsible for the installation, operation and servicing of this equipment. Failure to adhere to
this advice may cause premature failure or incorrect operation of the searchlight, which may
damage the equipment or cause personal injury.
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4 - Unpacking and Installation Instructions

The following instructions should be read and fully understood prior to installing the equipment
to ensure that the correct procedures are followed, and all safety precautions are observed.

Note: If the equipment has been in storage for a considerable amount of time, it is
advisable to conduct a routine maintenance check on all parts before installation.

Safety Precautions

This equipment should not be connected to an electrical supply before being installed.
Installation procedures should be adhered to in order to ensure a safe working environment
and reduce the risk of damage or personal injury.

Preparing the Mounting Position

Mark out and drill the fixing holes through the deck (refer to drawing C23290). If anti-vibration
mounts are to be fitted, the fixing holes for the mounts should also be marked out and drilled.
Prior to manoeuvring the searchlight into its’ fixing position, the AV mounts should be fitted to
the base. When in the desired position, bolt the searchlight firmly down. On and uneven
surface it may be necessary to use a suitable sealant such as silicone, in order to ensure a
weatherproofed joint.
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5 - Electrical Installation

Note: ~

When the main power is first applied to the searchlight, the searchlight will carry out a
self-test, it will Pan to the left limit and Tilt down to the limit, once this is complete, the
searchlight will then move to the centre and horizontal, during this please do not try and
operate the searchlight while this test is being carried out. Once the searchlight is back
at centre the searchlight can then be operated normally, by pressing the Panel button on
the control panel.

For safety purposes, only competent personnel should perform the electrical installation. All
equipment should be installed to current Electrical Regulations and Standards.

In order to obtain the maximum light output from the searchlight, it is essential that the full
operating voltage of the lamp fitted be applied to the lampholder contacts.

Method of Electrical Connection

1) Disconnect the supply before working on the electrical system;

2) The searchlight must be connected to a fused electrical supply, using suitably sized cable;

3) If the searchlight is located a considerable distance from the supply, provision must be
made in the cable size in order to overcome the voltage drop.

The following table below indicates the maximum length of cable to be used for the supply
cable, from the junction box to the searchlight:

Searchlight 24v 150w 24v 250w 115v 1000w | 230v 1000w | 230v 650w
Cable Size (mm?2) | Distance Max | Distance Max | Distance Max | Distance Max | Distance Max

15 5 MTRS 3 MTRS 17 MTRS 68 MTRS 105 MTRS

2.5 8 MTRS 5 MTRS 28 MTRS 111 MTRS 171 MTRS

4 13 MTRS 8 MTRS 44 MTRS 176 MTRS 271 MTRS

6 20 MTRS 12 MTRS 69 MTRS 275 MTRS 422 MTRS

10 34 MTRS 20 MTRS 115 MTRS 460 MTRS 707 MTRS

4) Whenever possible cable terminations should be made below deck and with approved
terminal devices;

5) If a spare auxiliary fuse or circuit breaker is not available, one of the correct type and rating
should be fitted and connected to a positive supply. It is advisable to locate a bus bar or

main connection and avoid any direct connection to the supply:
6) For 110/220v AC products, the following colour coding system should be used for the
customer supply cable:

Brown - Live
Blue - Negative
Green/Yellow - Earth

Note: This equipment must be earthed.



Installation Guidelines

A typical installation and connection routine for the FR380RC Low Voltage searchlight is
as follows:

Referring to wiring diagram C27421, a supply is fed to the junction box, which then provides a
common feed to the motor gearbox, searchlight and joystick panel.

The searchlight has been pre-wired with 3 meters of cable from the motor gearbox to junction
box provided. The searchlight head is pre-wired along with the connecting cable to the motor
gearbox.

Cables required to be connected by the customer: -
2 pair twisted 0.22mm 100 ohm screened cable from the joystick panel to the junction box.
Supply cable to the junction box.

A typical installation and connection routine for the FR380RC High Voltage searchlight
is as follows:

Referring to wiring diagram C27420, a supply is fed to the junction box, which then provides a
common feed to the motor gearbox, searchlight and joystick panel.

The searchlight has been pre-wired with 3 meters of cable from the motor gearbox to junction
box provided. The searchlight head is pre-wired along with the connecting cable to the motor
gearbox.

Cables required to be connected by the customer: -

2 pair twisted 0.22mm 100 ohm screened cable from the joystick panel to the junction box.
Supply cable to the junction box.
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6 - Operating Instructions

This equipment is designed for use out of doors, in free air. Never place anything on or cover
the searchlight when in use as this may present a hazard.

The searchlight can be remotely positioned via the joystick control panel, with the facility for
movement up, down, left and right. (See Fig 1 below for aid to instructions)

To operate the panel, press panel button (1), the button will light up & the joystick (4) is now
operational. To switch the lamp on or off press the lamp button (2)

The speed of movement depends on the more pressure applied to the joystick (4) the faster the
searchlight moves. When in the desired position the joystick should be released so that it
returns to dead centre.

On remote focus models the beam of the searchlight can be adjusted to give a variety of beam
types. Using the focus button (3) on the joystick panel, the desired beam can be achieved for
any particular application. The beam will move continuously through ‘spot’ to ‘flood’. In order to
fix the beam type, simply release the focus button at the desired position.

To return the searchlight to Factory set auto home position (forward and horizontal) simply
switch off the joystick panel using the panel button (1) and then press the lamp button (2), the
searchlight will then move to the pre-programed home position.

To set a new Home position, move the searchlight to the desired home position, switch off the
panel (1), move the joystick to the downward position | and simultaneously press the Lamp
button (2).

There is the option for added slave panels, the slave panel has all the features of the main
control panel i.e. joystick, focus and on/off.

When the lamp is switched on, this will illuminate the Lamp button (1) on both the Main & Slave
Control panel, also when the Focus button (3) is pressed, both Focus buttons will be
illuminated.

The brightness of the panel can be increased or decreased by holding the panel switch (1)
down and moving the joystick left and right, left to decrease right to increase.

Enancis
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Setting to Work

Safe service in use necessitates the strict observance of the following precautions.

Any article fabricated from quartz or glass is inherently fragile and care should
therefore be taken, at all times, when handling lamps;

Eye protection must be worn when handling lamps that have been removed from
their packaging materials. The protective jacket should not be removed from the
lamp for safety reasons, as there is a remote possibility of the lamp shattering
violently, especially if it is subjected to mechanical shock or vibration;

Always isolate the equipment from the supply before inserting a lamp;

Before inserting the lamp ensure that all contacts are clean. Contacts must be
renewed at the slightest sign of corrosion. Sanding or filing down corroded areas is
not recommended as this will only make the conducting surface between the pin
and lampholder smaller, thus causing the lamp to overheat;

Do not twist or bend the fused quartz bulb when fitting the lamp as mechanical
stresses MUST be avoided;

The lamp must be capable of unimpeded expansion when it warms up to operating
temperature. Mechanical forces must not be applied to the fused quartz bulb;
Before the protective jacket is removed, suitable protection must be worn i.e. face
mask and gloves with wrist protection;

Never touch the quartz bulb with bare hands, as fingerprints will make the glass
cloudy and cause a severe loss of light. This may also cause recrystallisation and
thus weaken the bulb material. Should the bulb be inadvertently touched, remove
fingerprints with methylated spirit and a clean, soft paper towel. The bulb should
then be wiped with distilled water. NOTE: ALWAYS WEAR MASK AND GLOVES
DURING CLEANING);

In all circumstances the lamp manufacturer’s data should be referred to when dealing

with lamps.



When fitting the lamp:

- Always isolate the equipment from the supply when inserting a lamp;

- Ensure the circuit is suitably fused;

- Ensure the lamp is of the correct power rating and type;

- Check lampholder is in good condition. If the contacts show any sign of corrosion, replace
the lampholder;

- Check the lampholder is in a good dry condition. Never allow water to collect in the lamp
fitting or come into contact with the lamp.

To fit the lamp:

- Remove the front bezel assembly by operating the safety catch and lifting the catch bodly;

- For easier access the light shield may be removed by undoing the fasteners;

- Cut open one end of the protective sleeve surrounding the lamp;

- Using the sleeve to prevent the fingers coming into contact with the lamp, position the two
pins above the holes in the lampholder;

- Gently push the lamp into the lampholder and remove the protective sleeve;

- Replace the light shield and front bezel assembly, ensuring the safety catch is engaged.

Testing
Upon correct installation and connection to an electrical supply, the equipment can be tested in
order to ensure its’ correct performance. A competent person with some knowledge of electrical

equipment must carry out this work.

Equipment required: ~ Multi-meter with leads
Ammeter

Using the equation P=VI, the approximate power output of the equipment can be calculated in
the following way:

- Using the multi-meter, take a voltage reading;
- Using the ammeter, take an amp reading from the live cable to the lamp;
- Multiply these figures together to give an approximate wattage (Power output).

For example:

Using a 240v 1000w Tungsten halogen lamp:
Voltage reading = 240v; Amps reading = 4 amps

Therefore, Wattage = 240 x 4 = 960 watts

Back To Top



FBUS SPEED CONTROL ASSEMBLY DETAILS

MAINS CONNECTORS
L Live.

N Neutral

E Earth

TILT CONNECTOR
MR Tilt Motor Red Wire (+)
MB Tilt Motor Black Wire (-)
ER Tilt Encoder Red Wire (5V). (Voyager Brown Wire)
EG Tilt Encoder Green Wire (Phase A Output) (Voyager Yellow Wire)
EW  Tilt Encoder White Wire (Phase B Output)
oV Tilt Encoder Black Wire (Voyager Blue Wire)
Tilt Limit Switch Common Black Wire
UL Tilt up Limit Switch Orange Wire
DL Tilt down Limit Switch Blue Wire

PAN CONNECTOR

MR Pan Motor Red Wire (+)

MB  Pan Motor Black Wire (-)

ER Pan Encoder Red Wire (5V)

EG Pan Encoder Green Wire (Phase A Output)

EW  Pan Encoder White Wire (Phase B Output)

ov Pan Encoder Black & Pan Limit Switch Common

CL Pan Clockwise Limit Switch Orange Wire (As viewed looking down on lamp)
AL Pan Anticlockwise Limit Switch (As viewed looking down on lamp)

HEAD CONNECTOR

0 0V Common for Heater & Focus (If Searchlight has an igniter terminal is not used)
H Heater Active High Output

F Focus Motor Active High Output

S Focus position potentiometer.

FBUS CONNECTOR

0 OV out to Joystick Panels

T Line Terminate (Connect to + for terminate)
+ FBUS Data +

- FBUS DATA -

24 24V Supply out to joystick panels

24 VOLT INPUT
- Negative
+ Positive

LAMP RELAY
Relay input
Relay output



FBUS Speed Control Board
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CONNECTIONS TO FBUS JOYSTICK CONTROL PANEL

FBUS CONNECTOR

0 OV Supply Input

T Line Terminate (Connect to + for terminate)
+ FBUS + RS485 Data In/Out

- FBUS - RS485 Data In/Out

24 +24V Supply Input

JOYSTICK CONNECTOR

BK Joystick Black Wire
Y Joystick Yellow Wire
BL Joystick Blue Wire
R Joystick Red Wire

FBUS JOYSTICK CONTROL BOARD

LAMP PANEL
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&
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FBUS ADDRESS SWITCHES

OVERVIEW

FBUS uses two types of address switch. One type is rotary, and the value selected is the value
shown on the dial. The other type is rows of switches whose operation is described below: -

The switches all operate in the same manner producing a binary value with the highest binary
value to the left and the lowest value to the right. The values for each switch are listed below: -

SPEED CONTROL CARD LAMP ADDRESS

SWITCH NUMBER VALUE

SWITCH 4
SWITCH 5
SWITCH 6
SWITCH 7
SWITCH 8

6

B O NG - R

STANDARD CONTROL PANEL - LAMP ADDRESS

SWITCH NUMBER VALUE

SWITCH 1
SWITCH 2
SWITCH 3
SWITCH 4
SWITCH 5

I R N S R

STANDARD CONTROL PANEL - PANEL ADDRESS

SWITCH NUMBER VALUE
SWITCH 1 8
SWITCH 2 4
SWITCH 3 2
SWITCH 4 1

Switching a switch to on, adds the binary value relating to that switch to the address value.
With all switches off the value is zero.



EXAMPLES
Standard control panel — panel address set to 5

Switch 1 = Off

Switch 2 = On (Value 4 added to address)
Switch 3 = Off

Switch 4 = On (Value 1 added to address)
4+1=5

Speed control card - lamp address set to 11

Switch 4 = Off
Switch 5 = On (Value 8 added to address)
Switch 6 = Off
Switch 7 = On (Value 2 added to address)
Switch 8 = On (Value 1 added to address)
8+2+1=11

ADDRESSING SYSTEM

The addressing system is very simple. Every lamp must have a unique address. The
addresses should be sequential and should start from zero. If there were three lamps in a
system the addresses should be setto 0, 1 and 2.

Control panel — panel addresses use the same system being sequential and start from zero.
It is essential that all lamp have a unique address with no duplication.

It is essential that all panels have a unique address with no duplication however note that
lamps and panels can be the same address. For example, on a system with two panels and
two lamps, the panel addresses will be 0 and 1 and the lamps addresses will be 0 and 1.

Control panel lamp addresses are defined by the system configuration. If two panels are used
to control the same lamp they must still have individual panel addresses but the lamp
addresses can be set to the same address value as the lamp which is to be controlled. Any
number of panels can control the same lamp.



FBUS DATA PROTOCOL

OVERVIEW

The Francis bus (FBUS) is a custom communication protocol based on
RS485 two wire bi directional communication hardware. The system provides
a simple bi-directional link between lamps and lamp control panels. The
system allows given panels to communicate with different lamps and also
allows a number of panels to communicate with the same lamp.

DETAILED DESCRIPTION

The FBUS system runs at 38.4K Baud. This low data rate facilitates longer
cable runs and complements the fairly small amount of data transfer required
whilst still providing a fast response. The data frame is 11 bits with 9 data bits,
one start and one stop bit. A simple error detection system is employed which
is described in detall later. Data is sent LSB first.

To prevent data collisions the system uses a polling technique. Lamp number
0 is the default bus master and controls timing of all communications by
polling other units connected to the bus. If lamp 0 is not operating or powered
down, lamp 1 automatically becomes the bus master as will lamp 2 if lamp 1
iS not operating.

The system differentiates between address and data values by setting data bit
8 high for an address. Panel 2 address would therefore be sent as hex 102 or
binary 100000010. The lamps and panels use different address ranges with
panels being addresses 0-15 and lamp addresses starting at 16 and going up
to 56. A lamp whose address was set to 0 on the address switches will
actually be address 16 and would be transmitted as hex 110 or binary
100010000.

If lamp O is active this becomes the bus master and sequentially transmits the
full address range. No other units will transmit until they receive their address.
Each address is followed by a 1mS dead period where the master switches
from transmit to receive and monitors the bus for activity. If activity is present
the master will not transmit the next address until 1mS after bus activity
ceases. After the full panel address range has been sent (addresses 0-15) the
master starts to send lamp addresses.

These operate slightly differently in that, if more than three successive
addresses do not illicit a response, the bus master will assume the last lamp
has been polled and re starts the data cycle by reverting to panel address 0.
When a remote panel receives its address, it will send data if it has any to
send, if not, no data will be sent. Lamps operate differently in that they will
always send data after they have seen their address on the bus.

Panels can send data to any lamp therefore they transmit a modified lamp
address value prior to the lamp command(s). The modified address is
received by lamps and, if it matches their own address, the command(s)
which follow will be received and processed.

A detailed description of panel and lamp data follows.



PANEL TRANSMITTED DATA

Panels only send data when there is data to be sent i.e. there has been
activity at the panel which must be sent to a given lamp. If there is no data to
be sent, a panel will not transmit. The amount of data a panel sends will
depend upon the amount of activity at the panel and can be 2 to 10 bytes. The
commands described below are sent after a panel receives its address which
it uses as indication that it has a transmit time slot. Before any commands are
sent the panel must define which lamp the data pertains to. This is achieved
by preceding the command with a lamp address. Note that bit 7 is not set
when a panel defines the lamp to which it is to transmit. Lamps recognise the
address and receive data when the address matches their own. To send
commands to lamp number 2 a panel would precede the lamp command(s)
with the address value Hex 2, Binary 000000010. It is important to note that
multiple commands must be sent in numerical order i.e. a command with
value 01 must be sent before a command with 06 etc.

Panel transmit commands are listed below; -

DATA_PAN_JOYSTICK (Hex 01)

This is a two-byte command and must be immediately followed by another
byte whose value determines the lamps direction and speed. The value is
centred on 128 and has a range of 128 +/- 64. A value of 130 will make the
lamp rotate slowly clockwise. Increasing the value will make the lamp move
faster. A value of 126 will make the lamp rotate slowly anticlockwise.
Decreasing the value will make the lamp move faster. Transmitting values 01
then CO would make the lamp pan clockwise at full speed.

DATA_TILT_JOYSTICK (Hex 02)

This is a two-byte command and must be immediately followed by another
byte whose value determines the lamps direction and speed. The value is
centred on 128 and has a range of 128 +/- 64. A value of 130 will make the
lamp point upwards slowly. Increasing the value will make the lamp move
faster. A value of 126 will make the lamp move down slowly. Decreasing the
value will make the lamp move faster. Sending values 02 then CO would make
the lamp tilt up at full speed.

DATA_LAMP_BUTTON (Hex 0A)

This is a single byte command. The same command is sent to switch the lamp
on or off. This command must only be sent once for each press of the button.
Sending again will switch the lamp again. Basically, if the lamp was off,
sending this value will switch it on. If the lamp was on, sending this value will
switch it off. This technique is employed to facilitate simultaneous lamp control
from a number of different panels. Basically, what is sent is just information
that the lamp on off button has been pressed. How the lamp reacts to this
depends on the lamps current status. Most of the other lamp button
commands operate in a similar manner except the focus button. Confirmation
that the command has been received can be obtained by reading the lamp
status byte described below.



DATA _FOCUS_BUTTON (Hex 0B)

This is a single byte command. When the lamp receives this, it will run the
focus motor as long as the command remains. A panel will send this
command so long as the focus button is pressed.

DATA_HOME_BUTTON (Hex 0C)

This is s single byte command. A lamp receiving this will automatically move
to the pre-set home position. The command does not need to be maintained
while the lamp moves to home.

DATA_RECORD_BUTTON (Hex 0D)

This is a single byte command. The first time a lamp receives this command it
will enter record mode and start monitoring all movement and lamp switching
information. Recording will continue until the command is received again
when it will stop recording. As with most of the button commands it is
essential this command is just sent once. Confirmation that the command has
been received can be obtained by reading the lamp status byte described
below.

DATA_PLAY_BUTTON (Hex OE)

This is a single byte command. The first time this is received a lamp will start
playing back any movement / lamp switching activities which were recorded
using the record function above. This will continue until the command is
received again or the lamp receives a move command
(DATA_PAN_JOYSTICK or DATA_TILT_JOYSTICK).

DATA_HOME_LP (Hex OF)

This is a single byte command which activates when the home button is
pressed and held for 5 seconds (Home Long Press). This is used to store a
new home position. A lamp receiving this command will store the current
position as the value to move to when the home button is pressed normally.
Note that a lamp can only receive up to 10 bytes at a time. A panels transmit
sequence is the modified receiving lamp address followed by data commands
then the CRC. The CRC is formed by the sum of all the commands + the lamp
address value — note however that the address value used in the CRC is the
unmodified value (Bit 7 clear).

DATA_PAN_POSITION (Hex 18)

This is a three-byte command. Following the DATA_PAN_POSITION
command two data bytes specify the position to which the lamp must move.
The bearing resolution is 0.1 degrees. The value is sent LSB first with the first
byte representing the lower position command bits. The MSB (sent last) lower
4 bits represents the remaining value. The position value is centred on 2048
(Binary 1000 0000 0000) so a value of 2048 would make the lamp move to
the dead ahead position. An increasing value represents a clockwise motion
with a resolution of 0.1 degrees. A value of 2058 would therefore represent 1
degree clockwise (2058 = 2048 + 10 — but resolution is 0.1 degrees so a
value 10 = 1 degree). Values below 2048 represent anticlockwise motion so a
value of 1048 would represent an angle 100 degrees anticlockwise of centre.



DATA_TILT_POSITION (Hex 19)

This is a three-byte command. Following the DATA _TILT_POSITION
command two data bytes specify the position to which the lamp must move.
The bearing resolution is 0.1 degrees. The value is sent LSB first with the first
byte representing the lower position command bits. The MSB (sent last) lower
4 bits represents the remaining value. The position value is centred on 2048
(Binary 1000 0000 0000) so a value of 2048 would make the lamp move to
the dead ahead position. An increasing value represents tilting up with a
resolution of 0.1 degrees. A value of 2058 would therefore represent 1 degree
up from dead ahead (2058 = 2048 + 10 — but resolution is 0.1 degrees so a
value 10 = 1 degree). Values below 2048 represent tilting down so a value of
1748 would represent an angle 30 degrees down from centre.

LAMP TRANSMITTED DATA

A given lamp after it receives its normal address (Hex 110 to Hex 138) will
always send the following data in this specific order. The lamp must transmit
its first data byte (pan position) within 1mS of receiving its standard address
and the gaps between successive bytes must be less than 1mS.

Lamp TX Byte 1 — Pan position LSB
Lamp TX Byte 2 — Pan position MSB
Lamp TX Byte 3 — Tilt position LSB
Lamp TX Byte 4 — Tilt position MSB
Lamp TX Byte 5 — Lamp status
Lamp TX Byte 6 — CRC

Each byte is described below

Pan Position

This is a 12-bit value with lamp pointing straight ahead being a value of 2048
and the value increasing as the lamp rotates clockwise as viewed from above.
The system has a resolution of 0.1 degrees so 90 degrees clockwise from
centre would be a value of 2948 (2048 + 900).

Tilt position
This is a 12-bit value with lamp horizontal being a value of 2048 and the value
increasing as the lamp beam points up. This has a resolution of 0.1 degrees.

Lamp Status

This is an 8-bit value with each bit representing a specific status aspect. The
bit functions are listed below; -

Bit 0 - Lamp on

Bit 1 - Pan Limit reached

Bit 2 - Tilt Limit reached

Bit 3 - Lamp Recording

Bit 4 - Lamp Playing

Bit 5 - Lamp Overheated

Bit 6 - Lamp moving to home

Bit 7 - Reserved

The bits are all true logic so if the lamp is switched on, bit O will be high.



CRC

The CRC is a simple data checking system. Basically, this is just the sum of
the lamps address and bytes above. The value is radix to 8 bits. If the lamp
address was 0 (bus address value 16) and the pan and tilt were both at centre
and the lamp was switched on and all other status bits were 0 the values
would be Hex 110, 80, 80, 01. This would give a CRC value of 11.

Each lamp connected to the bus will always send the data sequence above
after it detects its address on the bus. This is basically broadcast information
which will be picked up by any panel whose lamp address value matches the
currently transmitting lamp address. In this way a panel, which can access
more than one lamp, will always update to reflect the status of the currently
selected lamp more or less instantly.

EXTERNAL INTERFACE TO LAMPS

Interfacing to FBUS is simple. Any external interface must act as a slave and
only send data when given an address slot. The address of an external
interface can be any of the panel addresses providing these are not in use by
other panels connected to the bus. To receive data from a lamp simply wait
for the specific lamps address to be present on the bus then load the next six
bytes which will comprise the lamps transmitted data as described above. A
detailed description of transmitting and receiving is described below.

TRANSMITTING TO A LAMP

Basically, any sending device mimics a control panel. The full range of panel
transmit commands, as described above, can be employed. Data can be sent
to any lamp on the system. Two transmit examples are listed below.

EXAMPLE 1

Sending a lamp on/off command using panel 0 address and sending to lamp
address 0. Note that the lamp will change switched state each time this
command is sent therefore this should only be sent once.

1. Wait for panel address 0 (Hex 100) to be received from the bus.

2. Transmit lamp O address (Hex 110) within 1mS. Lamp address O is
physical address 16 (Hex 10). When a panel sends to a lamp bit 8 is
set (hex 100).

3. Send DATA_LAMP_BUTTON Command (Hex value 0OA) within 1mS.
4. Send CRC value, in this case Hex 110 + Hex OA = 11A after radix to
8 bits = 1A. This completes the transmission

EXAMPLE 2

Sending a half speed pan clockwise command using panel 1 address and
sending to lamp address 6. — Note that in this example the lamp will continue
to pan as long as the command is repeated.

1. Wait for panel address 1 (Hex 101) to be transmitted by the master.
2. Transmit lamp 6 address (Hex 16) within 1mS. Lamp address 6 is
physical address 22 (Hex 16).

3. Send DATA_PAN_JOYSTICK Command (Hex value 01) within 1mS.
4. Send pan value half speed = 128 + (64/2) = Hex A0 within 1mS.



5. Send CRC value, in this case Hex 116 + Hex 01 + Hex AO = 1D7
after radix to 8 bits = B7.
6. This completes the transmission

RECEIVING FROM A LAMP

Lamps broadcast data sequentially. There is no need to actively request data
to be sent, just wait for the lamps address with bit 7 set to be present on the
bus and load the next six bytes. An example is given below; -

EXAMPLE
Obtain lamp number 2 pan position.

1. Listen to the data bus and wait for value Hex 112. (Lamp addresses
start at hex 10 so lamp 2 is value 12. Addresses always have bit 8 set
so total value is Hex 112).

2. Load the next six bytes from the bus.

3. If desired check the last of the six bytes which is the CRC.

4. Read the two bytes which will be a value centred on 2048 increasing
for clockwise from centre and decreasing for anticlockwise. This is
lamp number 2 current pan position.

FBUS Speed Control Assembly Status LED Operation

Overview

The FBUS motor control card has a status LED near the centre of the card
(labelled ‘STATUS’). This has a number of functions as detailed below.

SOFTWARE VERSION
When power is applied to the speed control card the status LED will flash
green. The number of flashes corresponds to the software version.

FBUS NORMAL OPERATION

When the system is operating from FBUS the status LED will illuminate static
green. When a valid FBUS data signal is received the LED will switch off
momentarily to indicate data reception. If data is continuous the LED will flash
green slowly.

DMX NORMAL OPERATION

When the system is operating from DMX the status indicator will flash green
slowly when DMX data is present. If no DMX data is present the LED will be
static green.

OPERATION DURING FAULTS

During faults normal status LED operation is overridden. The status LED will
flash red a number times with the number of flashes corresponding to the
specific fault. If there are multiple faults the LED will flash accordingly with a
gap between each fault flash sequence. Fault details are provided below with
the number of flashes indicated on the left.



9.

. Pan Limit. — Either of the pan limit switches operated. Note that this

may not actually be a fault. The LED will flash when a limit switch is
operated under normal circumstances i.e. the lamp is at the limit of
travel.

Tilt Limit. — Either of the tilt limit switches operated. Note that this may
not actually be a fault. The LED will flash when a limit switch is
operated under normal circumstances i.e. the lamp is at the limit of
travel.

Pan motor over current. — The pan motor is taking excessive current.
The motor will be disabled for a period when this occurs. Fault
indication will remain until power is removed.

Tilt motor over current. — The tilt motor is taking excessive current. The
motor will be disabled for a period when this occurs. Fault indication
will remain until power is removed.

Focus motor over current. — The focus motor is taking excessive
current. The motor will be disabled for a period when this occurs. Fault
indication will remain until power is removed.

FBUS interface over current. — The speed control card supplies 24VDC
to the remote-control panels. This fault indicates the 24VDC output is
taking excessive current. The FBUS supply output will switch off. To
restore this output, remove the supply from the speed control card for a
period.

Anti-condensation heater output over current. — The 24VDC anti
condensation heater output is taking excessive current. The heater
output will switch off. To restore this output, remove the supply from the
speed control card for a period.

Limit Switch Error. Some lamp types do not use all or some limit
switches. If an invalid limit switch input is detected it is probable the
speed control card is set to the wrong product or there is a wiring error.

Datum Error. The start-up datum system has not completed correctly.

10.Product type not set or corrupt. The product type has not been set, has

been set incorrectly or is corrupt.

11.Supply voltage out of tolerance. The 24V supply is outside the range

18-30V.



FBUS INTERFACE UNIT (if supplied)

OVERVIEW

Francis Searchlights FBUS system is designed to allow multiple control
panels to manage a number of searchlights on a common data cable. The
data system is application specific and, as such, has a fixed data rate and
complex timing. The FBUS interface offers a simplified and less time
constrained communication interface to the FBUS system over a number of
different physical layer communication standards and data rates.

POWER / CONNECTIONS

The interface draws a supply from the FBUS, no external power supply is
required. The interface connects to the four-wire FBUS system like any other
FBUS system component. The four-wire interface provides a 24V supply and
RS485 communications with FBUS.

Connection to the external interfaces will depend on the user’s choice of
communication system. RS422 (4-wire) RS485 (2-wire) and RS232 are all
provided. The RS422 OUT / IN legend on the PCB refers to the data direction
from the perspective of the interface unit. The OUT terminals are the interface
unit transmit connections. The RS232 connector is configured as a DCE and
has all handshake lines looped. No flow control is required. The connections
are listed below; -

Line signal detect (linked to pins 4 and 6)
TX out

RXin

DTE (linked to pins 1 and 6)

ov

DCE Ready (linked to pin 1 and 4)

CTS (linked to 8)

RTS (linked to 7)

No Connection

©CoNohrwNE

OPERATOR INTERFACE

The operator interface is very simple with four buttons controlling a single
layer menu system on a 2-line LCD display. A given menu item is selected
with the SEL (select) button. If the menu item has an adjustable parameter
this can be altered using the up and down arrow keys. The revised parameter
is stored using the ENT (enter) button. A list of the menu items is provided
below; -

MENU ITEMS

DEFAULT DISPLAY

The default display will be active from switch on until the select button is
pressed. The default display has no adjustable parameters. The display top
line shows the FBUS status. If FBUS is functioning correctly the display top
line will show FBUS-ON. The top line of the display also shows the currently
selected lamp status i.e. on or off. The default display will indicate if the
currently selected lamp is active or not. If the FBUS is working and the
currently selected lamp is responding the bottom line of the display will show
the current pan and tilt angles.



SET PANEL ADDRESS

The FBUS interface looks like a standard control panel to the FBUS as such it
must have a panel address. The panel address must not be set to the same
value as any other panel on the system. Panel addresses start at 0 and go up
to 15. Panel addresses should be sequential and start from zero. Once set
pressing ENT stores the address.

SET LAMP ADDRESS

The interface unit has menu items (described below) which send commands
directly to a given lamp. The default display described above displays data
from a given lamp. The set lamp address item is used to define the ‘given
lamp’ address. Lamp addresses start at 16 and go up to 40. This range
equates to lamp 0-24 on the lamps address switches.

SET COMMS TYPE
This menu item selects the physical layer communication system for the
external interface.

SET DATA RATE
This item selects the data rate for the external interface.

SET DATA CHECKING

This is used to enable or disable received data checking for the external
interface. Switching data checking off can be useful during external interface
development. Note that this does not affect data checking transmitted to the
external interface from the interface unit and does not affect FBUS data
checking.

SWITCH LAMP

This is one of the local functions included principally to aid external interface
development and verify correct FBUS / lamp operation. Use the arrow keys to
select lamp on or lamp off from line 2 of the display. Pressing ENT will send
the on or off command to the currently selected lamp (see set lamp address).

SET PAN ANGLE

This command sends a move to pan position command to the currently
selected lamp. The pan angle is set using the arrow keys. Pressing enter will
make the lamp move to the displayed angle.

SET TILT ANGLE

This command sends a move to tilt position command to the currently
selected lamp. The tilt angle is set using the arrow keys. Pressing enter will
make the lamp move to the displayed angle.

FOCUS

This function is not implemented on all searchlights. Focus displays the
current focus position with a value of 0-100. A value of 50 should represent
the most focused beam with the beam diverging above and below 50. Note
that the value will ascend from 0-100 the reset back to 0.

Pressing the arrow up button will operate the focus motor.



FAULTS+LIMITS
This displays any faults or limit switch activation relating to the selected lamp.
Multiple faults will be displayed sequentially.

LAMP SOFTWARE
This displays the software version of the currently selected lamp

LAMP TYPE No
This displays the lamp type number.

EXT COMMS DATA

This item is included to aid external interface development. The display
bottom line will show any valid received commands preceded by the lamp
number to which the command is sent. If data checking is enabled the display
will indicate if there is a CRC error. The system will also indicate if there has
been a bad lamp address or if the command sent is not valid.

FBUS SUPPLY
This just indicates the FBUS supply voltage. FBUS operates at 24V. Values
above 30 or below 18 indicate something is wrong.

EXTERNAL DATA INTERFACE — RECEIVED COMMANDS

The external data interface uses command data packets with between four
and six bytes including the CRC.

The system uses standard 8-bit data transfer with 1 start bit and 1 stop bit.
Data is sent least significant bit (LSB) first.

All data transfer is initiated by the user therefore the system will be inactive
until a user transmission.

All data reception must start with a sync byte. The sync byte is value OxFF.
The next byte is the lamp address. The lamp address is a value between 0x90
and 0xA8. Lamp 0 address would therefore be sent as 0x90. The lamp
address indicates which lamp on the system the remaining data is to be
directed to.

The next byte is the lamp command. Lamp commands are detailed below.
Some lamp commands have subsequent data bytes.

DATA_FOCUS (0x0B)

This is a four-byte command (Sync, Lamp address, command, CRC). A lamp
receiving this will operate its focus motor momentarily. To keep the focus
motor running the command must be sent repeatedly.

DATA_MOVE_TO_HOME (0x0C)

This is a four-byte command (Sync, Lamp address, command, CRC). A lamp
receiving this will automatically move to the pre-set home position. The
command does not need to be maintained while the lamp moves to home. If a
home position has not been defined the home position will be straight ahead
with the lamp horizontal.

DATA _STORE_HOME (0x OF)

This is a four-byte command (Sync, Lamp address, command, CRC). A lamp
receiving this will store the current pan and tilt position values and will move to
these values when the DATA_MOVE_TO_ HOME command is issued.



DATA_PAN_CLOCKWISE (0x14)

This is a five-byte command (Sync, Lamp address, command, speed, CRC)
The speed value is between 0 and 127. Value 0 stops pan motion. Increasing
values make the lamp move progressively faster. Transmitting codes OxFF
0x90 0x14 Ox7F would make lamp O move full speed clockwise.

DATA PAN_ANTICLOCKWISE (0x15)

This is a five-byte command (Sync, Lamp address, command, speed, CRC)
The speed value is between 0 and 127. Value 0 stops pan motion. Increasing
values make the lamp move progressively faster. Transmitting codes Hex
OxFF 0x90 0x15 0x7F would make lamp 0 move full speed anticlockwise.

DATA_TILT_DOWN (0x16)

This is a five-byte command (Sync, Lamp address, command, speed, CRC)
The speed value is between 0 and 127. Value 0 stops tilt motion. Increasing
values make the lamp move progressively faster. Transmitting codes Hex
OxFF 0x92 0x16 0x7F would make lamp 2 move down at full speed.

DATA_TILT_UP (0x17)

This is a five-byte command (Sync, Lamp address, command, speed, CRC)
The speed value is between 0 and 127. Value 0 stops tilt motion. Increasing
values make the lamp move progressively faster. Transmitting codes Hex
OXFF 0x92 0x17 0x7F would make lamp 2 move up at full speed.

DATA_MOVE_TO_PAN_POSITION (0x18)

This is a six-byte command (Sync, Lamp address, command, position LSB,
Position MSB, CRC). The position value is 12 bits and gives a resolution of
0.1 degrees. The most significant byte (sent last) comprises the top 5 bits.
The most significant bit (bit 4 — 0bO000x000) determines whether the pan
angle is positive (clockwise of centre) or negative (anticlockwise of centre) Bit
4 set to 1 indicates angle is clockwise. The remaining bits will increment as
the lamp moves from centre in either direction. The least significant byte
comprises the lower 7 bits of the value with the most significant bit set to zero.
As an example, a value of 0x0A followed by 0x08 would indicate an angle 1
degree clockwise of centre. OXOA = 10 but resolution is 0.1 degrees so divide
integer value by 10 to give 1.0 degrees. A value of 0x64 followed by 0x00
would indicate a value of 10 degrees anticlockwise of centre.

DATA MOVE_TO_TILT_POSITION (0x19)

This is a six-byte command (Sync, Lamp address, command, position LSB,
Position MSB, CRC). The position value is 12 bits and gives a resolution of
0.1 degrees. The most significant byte (sent last) comprises the top 5 bits.
The most significant bit (bit 4 — 0bO000x000) determines whether the tilt angle
is positive (tilted up relative to straight ahead) or negative (tilted down relative
to straight ahead). Bit 4 set to 1 indicates angle is tilt up. The remaining bits
will increment as the lamp moves from centre. The least significant byte
comprises the lower 7 bits of the value with the most significant bit set to zero.
As an example, a value of Ox0A followed by 0x08 would indicate an angle 1
degree up of centre. OXOA = 10 but resolution is 0.1 degrees so divide integer
value by 10 to give 1.0 degrees. A value of 0x64 followed by 0x00 would
indicate a value of 10 degrees down of centre.



DATA_LAMP_ON (0x1A)
This is a four-byte command (Sync, Lamp address, command, CRC). The
lamp will switch on when this code is received.

DATA_LAMP_OFF (0x1B)
This is a four-byte command (Sync, Lamp address, command, CRC). The
lamp will switch off when this code is received.

DATA_RECORD (0x0D)

This is a four-byte command (Sync, Lamp address, command, CRC). The
lamp will start recording motion and lamp on / off data when this code is
received.

DATA_PLAY (0OxOE)

This is a four-byte command (Sync, Lamp address, command, CRC). The
lamp will start playing back a previously recorded sequence when this code is
received.

DATA _REQUEST_LAMP_STATUS (Ox1E)

This is a four-byte command (Sync, Lamp address, command, CRC). When
the interface receives this command, there is a 10mS delay then the interface
will switch to transmit and send 13 bytes as detailed below.

1. Sync (FF)

2. Lamp Address with bit 7 set - range 0x90-0xA8

3. Pan Position LSB (Same format as pan position command above)
4. Pan Position MSB

5. Tilt Position LSB (Same format as tilt position command above)

6. Tilt Position MSB

7. Lamp Status BitO -Lampon

Bit1 - Pan Limit reached
Bit 2 - Tilt Limit reached
Bit 3 - Lamp Recording
Bit4 - Lamp Playing
Bit5 - Lamp Overheated (not currently implemented)
Bit 6 - Lamp moving to home
8. Focus position - Value between 0 and 100 - finest focus at value 50.

9. Fault Status 1
Bit 0 - Pan motor current high.
Bit 1 - Tilt motor current high.
Bit2 - Focus motor current high.
Bit 3 - FBUS +24V out current high.
Bit 4 - Heater current high.

10. Fault Status 2
Bit 0 - Limit switch error.
Bit1 - Datum error.
Bit2 - Lamp type invalid.
Bit 3 - Supply voltage out of tolerance.



11. Lamp software version.
12. Lamp type No.
13. CRC

ERROR CONTROL

Error control is supported by a CRC following each data packet. The CRC is
radix to 7 bits with a value between 0 and 127. The CRC is simply the addition
of all packets data values including the address and start byte (OxFF). For
example, if lamp O were commanded to run its focus motor the transmitted
data would be; -

OxFF, 0x90, Ox0B. The addition of these values gives 0x19A. The CRC would
therefore be this value radix to 7 bits to give a value of Ox1A.this value is the
CRC and would be sent as the last byte of the packet.

DATA TIMING

Data packets can be sent up to 10 times per second. Each packet starts with
the lamp address which is the only value with bit 8 set. The remaining bytes
should follow immediately. The whole packet must be received within 30mS.
A packet lasting longer than 30mS will be rejected.

There is no minimum packet send rate. If there is no new data, the system will
remain idle.

When the interface unit receives the DATA_REQUEST _LAMP_STATUS
command there is a 2-30mS delay after which the interface will switch to
transmit and output the 5 data bytes in direct succession. After the last byte
has been sent the interface will switch back to receive almost immediately.



7- Fault Finding

All fault finding must be conducted by a competent person or qualified Electrical Engineer.
Failure of Lamp to light
Causes:

1) Power not supplied;
2) Fuse blown;
3) Failed lamp

Remedy:

1) Check voltage at supply. If supply is not present the fault is at the customer supply. If
power is present, see remedy 2;

2) Check fuse for visual failure. If none noticeable check fuse for continuity using a multi-
meter. If fuse found to be faulty, replace with new part and test equipment again for correct
working order. If found to be working correctly see remedy 3;

3) Firstly, check supply at lampholder connecting block (within searchlight barrel). If supply is
present, disconnect unit from power supply before removing the lamp. If noticeable
damage to filament is present, the lamp will have failed. The lamp can also be checked for
continuity using a multi-meter. Replace lamp ensuring all precautions and instructions
previously outlined in this manual are adhered to.

Failure of Remote Focus

Causes:

1) Power not supplied;
2) Faulty connections;
3) Failed motor/transformer

Remedy:

1) Check voltage at supply. If no supply present fault is at customer supply. If power is
present, see remedy 2;

2) Check all wiring connections on motor and terminal rail, in accordance with the wiring
diagram. If found to be correct, see remedy 3;

3) Remove focus motor and apply 24v DC directly across terminals. If motor does not rotate
the unit has failed. A new focus motor should be fitted to the lampholder assembly.

NOTE: If a fault occurs on the pan and tilt gearbox, the unit should be returned to
Francis Searchlights Limited for fault evaluation and repair.

Back To Top



8

- Maintenance and Servicing

In order to prolong the service life and performance of your searchlight, the following
maintenance guidelines are recommended:

Maintenance checks should be conducted before every voyage or at least every three
months;
Before checking, disconnect the equipment from the supply;
Visually inspect the condition of the equipment;
Any major or minor structural damage should be rectified immediately in order to reduce
sympathetic wear;
After inspection it may be necessary to clean the inside of the searchlight. The following
procedure should be adhered to:
Remove the front bezel;
Clean the front glass inside and out using a proprietary glass cleaner;
Clean the reflector if required;
Check the reflector mounting gaskets. If signs of corrosion or damage are
evident, replace as necessary;

B Ensure that the lampholder is free from corrosion or other damage;
It is advisable to check all seals and gaskets for signs of degradation. Renew if necessary;
The searchlight is fitted with a breather unit. This ensures a steady airflow in order to
prevent any vacuum forming within the barrel.
Upon completing all maintenance requirements, the searchlight should be tested for full
working order (approximately 20 minutes).

If in any doubt as to the correct servicing procedures to adopt, please contact your
distributor/agent or the manufacturer who will be able to advise the best course of
action for your product.

Back To Top



9 - Wiring Diagrams and General Assembly

Drawing Number Description

AT127 FR380RC Explorer H.V General Assembly
A7126 FR380RC Explorer L.V General Assembly
C27420 High Voltage Explorer RC Wiring Diagram
C27421 Low Voltage Explorer RC Wiring Diagram

C27312 Joystick Panel Assembly

C26683 Junction Box Assembly



gl [ Sl vl [ zL [ Ll [ 0oL [ 3 8 L g v 3 z ]
ﬁ NN ﬁﬁ< F susod 7 se.jUs0 al0H T ombuy | SIULINATN NI SNOISNINID TV
VO 10 AH d3401dX3 24087 44 910 2908 0S1 0L _:Bunso) 21g ¥ psusy T | 3wos]| [a3%03H0
1HS ON 940/ ON Lavd NOILdI¥05 30 HSINL TVIRALYIV 0119 2908 0S| oL Hupso puds [s3oNvasiol | Z1H6 |  aval  s'd[ nawvag
1330S NO INOD[LY 410z ) MHZ ¢19d ~ NOL108 ' avOod NOINN ~ d3LINIT SLHOITHOLVYIS SIONVHS
SLHOIIROYUV IS e . .
X@:@g@&& d0'd 00°06¢ Vv NO 0G'¢le STI0OH ¥ A ]
| |
L "5 (o ou sseu0s yoosg F ¥ i i
596pa pauYIDW/IN0 10 1inaeQ
30110Vdd QdYANYLS
r
y ®
i 10N 00TAN 8N ¥5Z10 | £
z YIHSYM NIvId OW 166900 | z¢
— z YIHSYM ONIS O/S 8N 150510 | 1€
L YIHSYM O WHO4 NIVId 8N ¥66920 | 0F
3 YIHSYM NIv1d 8W 666900 | 67 M — — M — — M
9
z YIHSYM ONIIDS 3/S TIN ee1z10 | 8z = = = = = = = =
2~
v YIHSYM NIV LN 0,£800 | 12 2
L Z | M3¥OS OH NOLLNE ST X OW 085600 | 92 6 \nwd/
Z | M3¥0S OH NOLLNE OF X 8W 802600 | ST S Co
9l =~
¥ | M3¥0S GH NOLLNE 0Z X TIW 695800 | ¥T ~
oc
4 NSZ|  NMO¥E 318¥0 O/S wwg'| 86L920 | £T @
NSz 3N8 318VO /S wuwig| 8£8510 | z2 @ SNSOd Z NI
- ~
NSz A/9 318v0 0/S wuwg'| zUSIO | 1T @ QQQQ o Yoz 9 fo )
[ nee a3y 378v0 O/S wuwig'| 218210 | oz - &
NSz HOVE TIaVO /S wwig'| €810 | 61 T ~
u Wy 378v0 QILSIML ¥IVd € 128v20 | 81 a y
= )
ny 318V0 Wwg'L 3800 £ 162800 | /1
i ONIY 0. 196120 | 9L
H z JIGNVH ONILIIT £¥6020 | SI 7@
L aNv1o 378¥0 €I £62510 | bl
i aNY19 318v0 0ZW 861010 | €L 1)
o [\ 1INANOJ OTW 08z£20 | 2l
z ¥IHSYM ONMV3S OZW 125£20 | 1L
z GNY19 LINNOD DZW 182€20 | oL
L SMOT138 | 1820T0 | 1820Z0 | 6 ©
© (<) i
z HSNE 303ld-n | 6z£€20 | BzESED | 8
| — O O
2 z Y3IOVAS NOINNNYL | #+9ZX 601010 | £ @@@
i HSNB 0018 303Id-N | S¥9LZ0 | S¥9LZd | 9 SNsOd Z NI
L HSNE dOL SMOTI38 | 022020 | 022020 | ¢ ®e°
SNSOd Z NI
] i ASSY 8NS HOLNYO | 16220 | 16220 | +
| ASSY 303ld-N| £1£920 | €1£920 | ¢
g | ASSY LINN YOLOW | ££220 | 55220 | ¢
i ASSY T3dvE | 096¥X | 81ZL10 | 1
ALD NOILdI¥0S3a 'ON 980 | ON 1¥vd| ALl
M| (599109) saz8z0 B = = =
VI Y et @ (£29) (06%)
29| a0 1o sv L
SN NO 035N
5| smaso vowsauaon | & [P S R A A Y W@i NOILO3r0dd J19NV gmi; 9NMVId 31vOS 10N 0d 1544
] St T vl T [ zL L o0l T 6 T 8 | L 9 S v 3 T z T [




al [ St [ vl [ [ ZL [ I oL [ 6 [ 2 [ < [ z [ L
F susod B SeNUSD IOH F uonbuy _ SIILINTIA NI SNOSNINIG 1TV
L]9¢lLv VO £10Z AT ¥3407dX3 0808544 w3 s 050w 20 * om0 7T wo [
1HS "ON_94Q/ON 1¥vd 0U) 2908 08I oL 6unso) puog [SonvaFior | 2109 [ awva| S nmvaad
133HS NO INOO(LY  c102(D MHZ 218 ° NOLT08 = avOd NOINN = Q3LIAIT SIHOIMHOYVIS SIONVYS
@:@E@M& '0°0°d 0006 ¥V NO 05Zle SIIOH ¥ o
SONIXI4 3Sv4 (0cg)
O 3 Il Il 3 C Il Il >
'SO'N (XON)SZ'0Y $0uI00 Y02i9 ! ! ’
$9Bpa pauiyow/in3 o 1NgaQ
301LIVd QYVANVLS
| 10N YOOTAN 8N ¥SEZTIO | 18
Z YIHSYM NIVId 9N L66300 o
z HIHSYM ONINDS O/S 8N 170510 | 62
L YIHSYM O WHO3 NIVId 8N 66920 | 82
¢ HIHSYM NIVId 8N 666900 | /2
z HIHSYM ONINDS O/S ZLN €CI1Z10 | 92 @N
2 YIHSYM NIVId ZLN 0L£800 | ST %
Z | M3¥0S GH NOLLNG ST X 9N 085600 | +Z N
Z M3¥0S aGH NOLLN8 0F * 8N 802600 (%4
24 M3¥DS GH NOLLNB 0Z x ZIWN 69¢800 [24 S.NSOd Z NI .
WSz A/9 318YD O/ wwg'L ZHso | 1z fe0)
s a3y 318vD 2/S wwg'| 2L8gI0 | oz O/m
smN.N 50v18 318VD 3/S wwg'y L8510 | 61 ~
ne 318vD QAUSML dIvd T 12820 | 81
e 318YD WWSZ 340D € 8LL910 | L1
| ONIY .0, 296120 | 91
Z 3TANVH ONIL4N £¥60C0 Sl
L ANY1O 318YD LN £62610 | 1
L aNY19 318v0 0ZW 851010 | €1
WL LINANOD 0ZN 082¢T0 Zl
z ¥3HSYM ONMV3S 0ZN 125520 | 1
z ANYI9 LINANOD OZW 182520 | 01
L SM0OT138 182023 182020 6
z HSNG 303Id-N| 62££20 | 625520 | 8
z ¥30VdS NOINNNYL| ¥¥9ZX | 60I0KD | £ §\
L HSNG 30018 303Id-N| S¥9LZ3 | S¥9LTd | 9 SNSOd Z NI
L HSNg dOL SMOT138| 002020 | 002020 | § QQG
L ASSY 8NS HOLNYD | ¥16220 | +16220 | + SSpa € N
L ASSY 303Id-N| £1£920 | €920 | €
L ASSY LINN HOLOW | ££€££20 8E€LTD Z
' ASSY 13¥¥v@| £00020 | £000TO | 1 %u\
ALD NOILdI¥OS30 “ON 0¥ |'ON 1¥vd | 3Ll
| e (€2¢) (067)
S| v ssu sy |
M”, swan womaucon |4 [ [0 R W@_ NOILO3FO¥d 31NV GaiHL] ONMYYQ 3TVOS ION 00 e
91 I St | vl | | [ | 1 o1 | 3 | 8 | z | 9 | S | v | e | 4 | ]




9l [ Sl [ [ €l [ [ [ I [ ol [ 6 [ 8 [ A [ 9 S [ v ¢ [ 4 [
LTozv /2D F susod B $31UR0 BIOH F wombuy | SIULINTIN NI SNOSNIWIG 1TV
L10C d43401dX3 AH JONVH o4 WVHOVIA ONIHIM 810 2908 0SI OL 00 210 F e | [ 3wos] JKSERRELR]
1HS ON 9¥0/°ON Lavd NOILJI¥053d HSIN WALV 0119 2908 051 0L :Buispg puos [s3onvagiol [ortizz[  3va| S nmwda
133HS NO INOO[LY  910z(D) fHZ 218 ° NOL108 '~ avOoyd NOINN ' d3LINA SLIHOMHOYYIS SIONV YA
[FIR91IH5YvVEs|
o -] - _ g4 -_-5_-—___ _
SO (XON)GZ'0Y $12UI00 03I
536pa PAUIPOW/JN [0 LINGa]
30I10Vdd QdvANYLS |
| b0 0600
i vZ - + L 0 o
YOLOINNDO SN8s
| c0coo| [ooooo|” ero
[ |ree? Sveei|> Qv
J3Nvd a1 |5 AHO 00 NTEES YOl 0¥ A0EZ/GlLL
T ATddNS SNIVI
“““ TINV MOILSAOP [ [T aqasmL dvd ¢
<[> wwgl 3¥00 ¢
e . o
7 — 7
| ve| — |+ |0 (N)Z(DL 3 |
) © = nww ) )
| S 3 |7 |8 e |8 f
= m ox B X0g NOILONNI
e i EN S S -
| | bwo ocmmwmmwmu.w L wwgy 3300 €
I | Q3SML ¥Ivd ¢
ve Mm %gzo% ozn
Sulvd
il NMOXE
i YoV 8
1] a3y
] a3
] 3n1e
B N ER T I N N E N
o) = mo m [e) = m =
| : Nt : |
| el — | 1 0 [N 9 S | ¥ | 2[NS IL| 3| 0 T 1
| — | W W
7 7 | E L |9 S| ¥ | ¢ |
I |
i i = Mo9
vez
| | i e /] i
¥3ALY3IH
7 * O a3y = 7 7 7 VNOILDO 7
| + O T [ - | | |
- Otove msz E 0 0dd 6600 0 O
| - O5ovie 4 3N 1 S 4 H O vZ - + L 0 JCAEN i | |
104 HALVIH NI OV ¥OLO3INNOD Q¥3H HOLOINNOD SNad | |
| 110 9V AT ¥OLOINNOD LTIL ¥OL9INNOD Nvd |
N O iN 1o+ - 70 9N A0 M3 93 ¥3 8N UA WV 10 A0 M3 93 ¥3 8 N i i
| 3ma 00 0 ﬂ [0 000 o o] [o o) 0 0 o o |
7 1O s < ] ﬁwmwmwmﬁ ESEEIZBIER | | |
. RIZIRBIFIEIZIEIT SIZB1FI8|98° 7’ FIOquWsz
f nSd vS'9 RITIE2|R|+ R E e 2y e
f 1N0 AVZ | , | N
NI AO¥C/SLL
| ¥3Q0ON3 Wr O AbC ¥3Q00NT V¥ 0 M
171 HOLOW Nvd HOLOW
NMOQ N 1437 LHOMN
| Navea Lsud sv | - - - - A - - __ __ __ __ Nvd
SINI NO @3sn|
| s eaoon | o W@i NOIL33'0¥d JTONV QaiHL] ONIMVYQ 31v0S LON 04 1541
gl [ [ Ll oL T 3 T 8 [ L g S [ ¢ T z T




9L [ Gl [ vl cl [ [ [ L [ oL [ 6 [ 3 z '
ﬁ ﬁNATRNO Buy 7 SIULINITTIN_ NI SNOISN3WId 1V
£L10¢ 434071dX3 AT JONVY g4 AVHOVIA ONIGIM 519 2308 051 01 _Suyseg aig 9 [T 3was] [a3030
1HS ON 94G/'ON_1¥vd 019 2908 05! 0L Bunso puos [smonvaztor [oriizz]  aval  sa[ wmvag
133HS NO LNOO(LV s3102Q) MHZ 2189 ~ NOL108 = dvOod NOINN ~ d3LINIT SLHOIMHOYVIS SIONVYS
M[EEITErETEEL
SEUIRL]
O
LIS 0n (xon)sz o8 seusos woemm
sabpa paupoDW/1Nd 1o LngaQ
301L0vVdd QYVYANYLS 7
r i 00 OO0 0
i v2 - + 1L 0 «f0
¥OLOINNOD SN84
| 3|0 vz ® 0
L 0000| 00000 | T+
[|[Fsei]|sreet suivd
x Q3N3340S
J3Nvd Al o [© | L | | wo ool wuizzo 0z 50 rz
" ﬁ TINV MolsAor) I oasme uve e gans
T wwgz 3900 €
H 5 N - - T —
7 — 7
. | ve|— |+ |0 (—)d(+)1 3 |
| T T Tae 22 73 |
i g 5 z {5 St 83 i
L S m 0% RM H x08 ZOﬁoZDD
| —— 1 Q3N3340S > wwg'z WD ¢
WHO 001 wwzz'Q —
p— P Q3LSIML ¥IVd T t:gzo\,u oo
p vz % 0 | a3y
-+
Sulvd ﬁ >Ov18
a3y
| a3y
— V Yova
7 7 2 o = ez T Tz T |z " e T (e T |le ~ T 1
S > E 2% N S S N S € 3
| o = mo I} a & 2 |
= mx = = N =
3 = 2 >
7 5 g = |
Q o
| - -1
L | vZ|l = |+ O [NL] 9| S| ¥ | ¢ (=) 3| A i A I e —
: | | 3| c|9|s|v]|¢
f f f f
L
| | L |
v&'Z
] | | | e /] |
i i i Y3LV3IH i
7 VNOILJO 7
, | |
| | | |
| L et [o o o o000 [06d 60 [0 | i i
— | { o | 3N 1 S 4 H O vZ - + 1 0 AVI3Y i i i
HALVIH NI OV ¥O103INNOD QVIH ¥OLOINNOD SN
1N0 oV AVZ ¥OLO3NNOD 171k ¥O103INNOD NVd i i
i 3N 1+ - 70 10 AO M3 93 ¥3 8N AN W 10 A0 M3 53 ¥3 an un | | 1HOIMHOYY3S
. | Pod g [ooceeed [eeosoodl 7T =
f f
i J 7 7_@ SIZIEI2IAIZ|A ZISIZIE|BIAIZ|A i
clz (2 (5|m|o |z o cis(z|5|m|o|®|o
TEIR|TIZ o R |+ TIEIRITIZ |0 R |+
i m < m <1 i
| OO0 0 0|0 O O 0 0 0|0 O |
i ¥3Q0ON3  V¥0 AvZ ¥3000N3 Vb0 A2 |
171 HOLOW Nvd HOLOW
v Qrosevd wolow o woesen PR TAT wmowes T %G
gl wavao s sv L
SANI NO @3sn|
2| ST rourusoon & s & w4 W@i NOILO3r0dd J1ONV om:ﬁ 9NIMVdd 31v0S LON 0d 15414
oL SL | vl | el | zl | 1L | oL | 6 | 8 [ A 9 | | v | ¢ | z | |




I [ 0oL [ 6 [ 8 [ L [ [ v ¢ [ 4 [ !
7\ N ﬁMNNQ F :susod % $241U30 2J0H F up|nbuy SIJLINITTN NI SNOISNIWID 1TV
ANSNV ASSY T1INVA TOHLNOO NOLLNg ¢ 810 2908 05 0L :bujsod aig Fioewd | iy | 31vos] [a3%03H0
1HS ON 940/°N L3vd NOILdI¥OS30 HSINIS IVIGILVIN 011D 2908 Osi oL bunsog puos [s3oNvy3T0L [91°0L]  31va| 'S'd[ NMvad
133HS NO LNOD|(CVY 910z Q) MHZ ¢1d ° NOL109 = avOod NOINN ° d3LIANIT SLHOIMHOYVY3IS SIONV M4
SIHOITHOYVES
@D@S@& . St X 006
O & 0S°¢¢ SIIOH + SYINYOD y/v Zv1L 3111007 £58c10 | 8
L L1ON TIN4 €W 862500 | £
‘SO’ (XON)SZ0Y SIAUI0D oalg $ 'y
s96pa paultpow /4o o 1ngaq e HIHSYM NIVId €W 820800 | 9
FOILOVdd JdVANVLS
¢ 430V dS 020420 | S
L YIHSYM ONIV3S 0ZW oLYZO | ¥
L | 30VI43LNI 13NV TOMLNOD 892120 | ¢
3 ! MOILSAOR 1£6920 | ¢
v
8 L | NOLLNg £ 13NV TOMLNOO | 825920 | 82G9z0 | L
F4YN0S 00901 ALD NOILdI¥0S3a ON 9¥Q | 'ON L¥Vd | 3Ll
'SLAN 3HL N3LHOIL ¥3A0 1ON 0a
LHOIM JHL OL HOLON ONIY ONIdAYTO %
+ NMOHS SV dOL 3HL LV ¥OLVOIONI
JHL HLIM MOILSAON JHL NOILISOd
& 4 —H 'SMO1T38 MOILSAOP
7 | JHL ¥3IANN ¥ W3LI NOILISOd
= 00°+01 - ‘Ob'ce Ol

SvVL3a LNnO—-1nd

S3I10H 13738 MOILSAOr N3dO

S3LON
!
[SE=SRERREES)|
4 SEUE)
o — .
g 3INSSI Z8S CZBIOMN U i
(v¥) (62) (oz1)
a3 Nmvaa 1w sy L
SLINI o NO a3sn
3| s novoueon | o NN W@ NOILO3rOYd JTONV QdIHL] [ONMY4Q 3T¥0S LON 00 | 1543
I Ol 6 8 [ L [ [ S ¥

¢ [ 4

[ |




9L [ [ [ vl [ Tt L of [ 6 [ 8 [ L [ 9 S [ v ¢ [ Z [ |
F susod 7 se1Usd BlOH F ombuy | S3IULIAMTIN NI SNOISNINIG TTv
memw@NQ ASSY X009 NOILONAP 815 2608 051 oL uysad aig % oewes U] 3wos] [ao30
LHS ON 94G/"ON Lavd NOWLd¥0530 HSINL WALV 010 2908 0| oL Buysop puog [ssonvagior [GLzol|  ava| S| wavaa
133HS NO LNOO|LY s10zQ MHZ 219 ~ NOL1108 ° dvOyd NOINN = d3LINIT SIHOIMHOYY3IS SIONVHA
, SLHOITHIYVES
SIDUICH]
o
F—{ 50N (xoN)Gz 0y ss2uI00 p2ug
s86pa paujydOW/IND (P Lngeq
JOIOvHEd G4vaNTLS v | M3¥0S 3LYWNATOD OH Nvd 8 X +8 86650 | L
r ¢ M3IHOS aH NVd 9L x €W £0c¢010 9
3 Ve XM001d TVNING3L [ ieiie} S -
[ 4 ANVIO TN £62S10 4 ( 3 \om
\ J o
C ANV1O OCIN 851010 ¢ ~ o
"
| ONITTIYd XO8 NOILONNM | #899C0 | ¥899¢0 4
|| L ASSY 31V1d SISSVHO | ¢09¢¢D | ¢09¢¢D L
ALD NOILdI¥0S3d 'ON 940 | 'ON L¥vd | W3LI (o0081)
9
I ‘ 1T
I @ [ |
4 O H
O
L] ©
3
o=
N @
L B |3
o |o
S |e
D T®
6]
8
S.NSOd ¢ NI S.NSOd ¢ NI
v
MGN NHYVHQ 1584 SY L
SLNI on NO a3sn|
Ro| ST NoLYIION | o wuds gy ok & O b W@i NOILO3r0dd J1ONV Dmi; ONIMYYQ 31v0S LON 0a 1544
ar or T 7T T T [ T 01 T 5 T g T T S S v B T z T T




10 - Spare Parts List

The following spare parts can be ordered directly from the manufacturer:
Part Number Description

Searchlight Spares

D14795 24v 150w 300HRS GX6.35 Tungsten Halogen Lamp
D4695 24v 250w 2000HRS GX6.35 Tungsten Halogen Lamp
D9851 24v 250w 300HRS GX6.35 Tungsten Halogen Lamp
D1809 115v 1Kw 750HRS GX9.5 Tungsten Halogen Lamp
D6715 220v 1Kw 750HRS GX9.5 Tungsten Halogen Lamp
D1813 230v 650w 750HRS GX9.5 Tungsten Halogen Lamp
C03022-00 Lampholder GX9.5

C16878-00 Lampholder GX6.35

C27277-00 Front Glass

C22011-00 Front Glass Gasket

C16410-00 Motor - Remote Focus

C08885-00 Reflector

C22268-01 Breather Assembly

C16761-00 A.V. Mount

C20281-00 Bellows

Motor Gearbox Spares

C27307-01 Pan Motor Assembly
C27306-01 Tilt Motor Assembly
C22380-00 Micro switch no lever
C22382-00 Micro switch with lever
C23234-00 Pedestal Sealing Gasket
C27188-01 Speed Controller PCB
C27556-00 PSU

C27288-00 Heater

Joystick Panel Spares

C26537-00
C27268-00

Joystick
Joystick Controller PCB

In order to prolong the life and performance of your product, we recommend that you only
specify Francis Searchlights spare parts. This will ensure that any warranties on your
equipment will not be invalidated.

When ordering spare parts please contact the Sales Department at Francis Searchlights
Limited. Please quote searchlight model and serial number at all times. This will enable a fast
response to your spares’ requirements.
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