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ABOUT THIS MANUAL

The following symbols are used in this guide:
® This symbol indicates a CAUTION. Cautions warn against actions that can cause
damage to equipment. Please read these carefully.

This symbol indicates a WARNING. Warnings alert you to actions that can cause
personal injury or pose a physical threat. Please read these carefully.

NOTES and TIPS contain helpful information.
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INTRODUCTION

The miniature FO-6000 tungsten light source has been developed for low-power
spectroscopy applications that require precision and portability. The distinguishing
features of the FO-6000 include its high light power output, its effective color
temperature of 6000 K and its exceptionally low drift below 0.5 mAU/h. The FO-6000
is designed for low noise detectors (e.g., photodiode arrays) and exhibits an
exceptionally low signal to noise ratio. To meet portability demands, the instrument
was designed for low power consumption, operating on a 12V DC power supply. Thus
it is compact and lightweight. The FO-6000 is a complete VIS light source (380 nm

- 1700 nm) with a tungsten lamp and a shutter, which can be operated via TTL
external triggering. This light source is suitable for a wide range of field applications in
environmental and life sciences.

A significant problem with tungsten lamps is their inherent low light output at
wavelengths below 430 nm. The FO-6000 was developed to overcome this limitation.
The light intensity of a conventional tungsten lamp (2760 K) drops below 10% at a
wavelength of 420 nm. The light intensity of the FO-6000 does not drop below 10%
until 365 nm. At 365 nm, the intensity of the tungsten lamp is at approximately 2%
relative light output. Typical light power intensities of the FO-6000 light output and a
conventional tungsten lamp are shown in Fig. 1.
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Features

Notes and Warnings

Read this manual before you attempt to use this instrument

Warning:
All warnings on the unit and in the operating instructions should be adhered to.
All safety and operating instructions should be read before the unit is operated.
Before using the instrument for the first time, check for shipping damage.

WARNING: In case of damage DO NOT USE THIS INSTRUMENT — call WPI Technical
Support.

@ CAUTION: Warning: Do not stare directly into the light beam emitted through
the SMA connector. The light exiting the FO-6000 is very bright and may

damage eyesight.

Unpacking

Upon receipt of this instrument, make a thorough inspection of the contents and
check for possible damage. Missing cartons or obvious damage to cartons should be
noted on the delivery receipt before signing. Concealed damage should be reported
at once to the carrier and an inspection requested. Please read the section entitled
“Claims and Returns” on page 15 of this manual. Please contact WPI Customer
Service if any parts are missing at 941.371.1003 or customerservice@wpiinc.com.

Returns: Do not return any goods to WPl without obtaining prior approval (RMA

# required) and instructions from WPI's Returns Department. Goods returned
(unauthorized) by collect freight may be refused. If a return shipment is necessary,
use the original container, if possible. If the original container is not available, use a
suitable substitute that is rigid and of adequate size. Wrap the instrument in paper or
plastic surrounded with at least 100mm (four inches) of shock absorbing material. For
further details, please read the section entitled “Claims and Returns” on page 15 of
this manual.

2 World Precision Instruments



FO-6000

INSTRUMENT DESCRIPTION

Instrument Description

Front and Side Panel

FO-6000
o= r optic light source

OUTPUT
SHUTTLR
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ments
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(1) Power On LED Indicator Light.
(2) Lighted Shutter Push-button.

Upon pressing the Shutter button, the button illuminates, the shutter opens and light
exits the SMA fiber optic connector (3). Pressing the lighted Shutter button closes the
shutter and extinguishes the light.

(3) SMA Fiber Optic Connector (collimator) with adjacent mounting screws.

Side panel
(4)Cooling Fan.

The fan dissipates the heat generated by the tungsten lamp, thereby cooling it. To
ensure proper ventilation, the unit should be situated away from walls or panels. Do
not obstruct cooling fan openings.
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Rear Panel
Fig.3

EXTERNAL
SWITCHING 12VIN

‘®- @

v 06

(5)Power Switch ON/OFF
When the power switch is turned ON, power is supplied to the unit. The tungsten

lamp is switched on and starts to warm up. The Power ON LED indicator (1) is lighted
at this time.

(6) Input terminal for 12V DC power.
The supply voltage for the FO-6000 is 12 V DC at 800 mA. The inner pin of the
connector is +12 V DC, the outer ring is the ground (GND).

(7) TTL Connection (7-pin sub-miniature DIN connector)
The TTL cable connection permits external control of the lamp shutter (HIGH = OPEN,
LOW = CLOSE) and the light bulb (HIGH = ON, LOW = OFF, Default: ON).

Setup
Parts List:
FO-6000 light source
12V DC power supply
Allen wrench (for adjustment of SMA output and Color Balancing Filter)
Allen wrench (for changing the lamp)
This Instruction Manual
Required but not provided:

Medium-sized Philips head screwdriver to remove outer instrument housing
during maintenance activities.
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Unpacking
WARNING: In case of damage, DO NOT USE THE INSTRUMENT

Unpack the power supply and light source carefully. Although the tungsten bulb is
securely mounted, dropping this instrument can cause permanent damage.

Upon receipt of this instrument, make a thorough inspection of the contents and
check for possible damage. Missing cartons or obvious damage to cartons should be
noted on the delivery receipt before signing. Concealed loss or damage should be
reported at once to the carrier and an inspection requested. Please read the section
entitled “Claims and Returns” on the Warranty page of this manual. Please call WPI
Customer Service if any parts are missing.

Returns: Do not return any goods to WPI without obtaining prior approval (RMA

# required) and instructions from our Returns Department. Goods returned
(unauthorized) by collect freight may be refused. If a return shipment is necessary, use
the original container. If the original container is not available, use a suitable substitute
that is rigid and of adequate size. Wrap the instrument in paper or plastic surrounded
with at least 10 cm (4 inches) of shock absorbing material. Please read the section
entitled “Claims and Returns” on the Warranty page of this manual.

CAUTION: Avoid obstructing the airflow into and out of the unit. Leave a minimum of
2-3"(5-7 cm) space at each side of the light source.

Fig.4
SMA Output: Optimizing light throughput for different fiber core diameters.

The coupling efficiency of the FO-
6000's fiber optic output (collimator)
‘ SET SCREWS ‘ is dependent on the core diameter
of the optical fiber used to deliver
light to the sample cell. The FO-
6000 is delivered pre-calibrated
for a 400 pm core diameter fiber.
It is usually not necessary to adjust
the light collimator. However, to
obtain optimum results, the light
output into the fiber can be further
realigned.

Connect the appropriate optical
fiber to the SMA output (collimator)
of the FO-6000 and to the detection
system (e.g., spectrometer) for your
data analysis. Loosen the set screws
(Fig. 4) on to the SMA output connector and slide the SMA connector in and out until
maximum intensity is achieved. Be sure to tighten the set screws securely.
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External Triggering

EXTERNAL
SWITCHING

Fig. 5 — 7-pin sub-

miniature DIN connector

The tungsten light bulb and the shutter can be controlled by a 5V TTL signal at the
7-pin sub-miniature DIN connector located at the rear of the instrument (see Fig. 5).
Either the internal or an external 5V signal can be used.

PIN 1 2 3 4 5 6 7
Function | Shutter | Lamp GND GND 12vDC |5V DC 5V DC
Signal Power

Adjustment of the Color Balancing Filter

Note: The alignment of the filter is critical and the factory settings should only be
modified if experimental conditions make it necessary.

The color temperature is pre-set at the factory to optimize light intensity levels in
the 360 nm to 1000 nm range for a photodiode array spectrometer module. These
settings can be modified. The effective color temperature of the FO-6000's light output

is adjusted by sliding the filter holder in and out of the light path.
1.

sides of the unit and take off the casing cover.

provided. See Fig. 6.

of the detector (spectrometer) shows optimum results (aligned).

Tighten the setscrews to hold the filter in the desired position.

Open the unit: with a medium Philips head screwdriver, remove the screws at the
Connect the appropriate optical fiber to the SMA output (collimator) of the FO-
6000 and to the detector system (e.g., spectrometer) for data analysis.

Loosen the filter setscrews on both sides of the lamp block with the Allen wrench

Adjust the color balance by sliding the filter holder up and down until the output
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Fig.6

Setting the Lamp Voltage and Ambient Temperature Range

Open the unit: with a medium Philips head screwdriver, remove the screws at the
sides of the unit and take off the casing cover

PWBAY 49108

Lamp Voltage

Light output power can be set internally to any one of three different light output
power levels using the S2 switch.
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Switch position (S2) Light power [%] Lifetime [h]
1 (default) 100 3000

2 80 5000

3 60 10000

Ambient Temperature Range

The FO-6000 can be used in the temperature range of 15 °C to 35 °C. For special
applications, this range can be adjusted by changing the settings of the S1 switch.

Switch position (S1) Temp. Range [°C]
1 8-28

2 (default) 15-35

3 22 -42

OPERATING INSTRUCTIONS
WARNING;

This lamp produces a collimated beam of visible light, which can be harmful to your
eyes. Do not look into the light beam. This can cause permanent eye damage

CAUTION: This unit must be operated while in a horizontal position.

Operating Conditions
Use the unit in a clean laboratory environment.

Moisture: The unit is designed for operation only in rooms with average or below
average humidity.

Ventilation: The unit should be situated so that its location or position does not
interfere with its proper ventilation. Do not obstruct cooling fan openings.

Heat: The unit should be situated away from radiators, ovens or other heat
sources

Power sources: The unit should be connected to a power supply only of the type
described in the operating instructions or as marked on the unit.

Object and liquid entry: Care should be taken that objects do not fall, or liquids
spill, into the instrument through any of its openings

1. Power on

After connecting the FO-6000 to the power supply and the power supply to line
voltage, turn on the power switch (5) at the back of the instrument. The lighted LED (1)
indicates power on status.
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2. Connect a fiber optic cable to the FO-6000 light output (3), Fig. 2.
3. Tungsten lamp warm-up

WARNING: Do not look into the fiber optic connector. This lamp produces a power
visible light beam, which can be harmful to your eyes. Connect your fiber-optic cable
before starting the light source.

The FO-6000 needs 20 to 30 minutes of warm-up time to reach a thermal equilibrium.
During this time the intensity of the light output varies slightly. If applications require
extreme intensity stability, the lamp should be warmed-up for an additional 15
minutes (a total of 45 minutes). After this time, the lamp will reach the specified drift
values.

MAINTENANCE

Replacement of the tungsten lamp

WARNING: disconnect the unit from the power supply before attempting to change
the lamp.

WARNING: During operation the lamp and the lamp block reach very high
temperatures. When you change the lamp after it has been in operation, wait at least
20 minutes for the lamp to cool before touching it. The lamp envelope (quartz glass)
should not be touched with bare fingers, as this may decrease its lifetime.

WARNING: Use only the originally supplied tungsten lamp or its replacement. Use of
other lamps may invalidate the warranty of the instrument.

1. Open the unit: with a medium Philips head screwdriver, remove the screws at the
sides of the unit and take off the casing cover.

2. Remove the lamp setscrew using the Allen wrench provided (see Fig. 8).

3. Disconnect the lamp from the circuit board by loosening the clamping screws
on the lamp connector (see Fig. 8). Important: Rotate the clamping screws
counter-clockwise until a stop is reached or a clicking noise is heard. Remove the
lamp wires from the connector and slide the defective tungsten lamp out of its
housing.

4. Place the new tungsten lamp into the lamp housing. Gently tighten the lamp
setscrew. Do not overtighten.

5. Insert the new lamp wires in the lamp connector. Tighten the clamping screws
securely.
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ACCESSORIES

WPI Part # Description

FO-6000-Y Tungsten Light Source (120V, US plug)

FO-6000-Z Tungsten Light Source (240V, Euro plug)

FO-6000-B Tungsten Light Source (240V, UK plug)
TROUBLESHOOTING

Issue Possible Cause | Solution

LED (1) lights up but tungsten | Defective lamp Replace tungsten lamp

light does not work Shutter is closed Open shutter by pressing (2)

LED (1) does not light up after | External power Disconnect the unit from the

the light source is switched on | supply defective. power supply and contact

Technical Support at WPI

NOTE: If you have a problem/issue with that falls outside the definitions of this
troubleshooting section, contact the WPI Technical Support team at 941.371.1003 or
technicalsupport@wpiinc.com.

SPECIFICATIONS
This unit conforms to the following specifications:
Spectral Range 380 - 1100 nm
Equivalent Color Temperature [ 6000 K
Drift <0.5 mAU/h (380 nm to 800 nm)
Input Requirements 12VDC regulated/ 1000 mA
Shutter for Zero-adjustments
Functions Lamp and shutter can be operated separately by a
TTL signal
Fibers up to 600 pm core diameter
Power Consumption approx. 6 Watts
Lifetime internal 3000~ 10000 hours, dependent on power settings
Ambient Temperature Range [ 8°C to 28°C
(selectable) 15°C to 35°C
22°Cto 42°C
Dimensions 170 x 72 x 65 mm
Weight 400 g
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Versions

The FO-6000 is delivered with a 12 VDC power supply. Specify country/plug when
ordering the instrument.

OPERATING INSTRUCTIONS

WARNING:
This lamp produces a collimated beam of visible light, which can be
harmful to your eyes. Do not look into the light beam. This can cause
Py permanent eye damage

CAUTION: This unit must be operated while in a horizontal position.

Operating Conditions
Use the unit in a clean laboratory environment.

Moisture: The unit is designed for operation only in rooms with average or below
average humidity.

Ventilation: The unit should be situated so that its location or position does not
interfere with its proper ventilation. Do not obstruct cooling fan openings.

Heat: The unit should be situated away from radiators, ovens or other heat
sources

Power sources: The unit should be connected to a power supply only of the type
described in the operating instructions or as marked on the unit.

Object and liquid entry: Care should be taken that objects do not fall, or liquids
spill, into the instrument through any of its openings

1. Power on

After connecting the FO-6000 to the power supply and the power supply to line
voltage, turn on the power switch at the back of the instrument. The lighted LED
(@ indicates power on status.

2. Connect a fiber optic cable to the FO-6000 light output (3), Fig. 2.

3. Tungsten lamp warm-up

WARNING: Do not look into the fiber optic connector. This lamp
produces a power visible light beam, which can be harmful to your eyes.
Connect your fiber-optic cable before starting the light source.

The FO-6000 needs 20 to 30 minutes of warm-up time to reach a thermal equilibrium.
During this time the intensity of the light output varies slightly. If applications require
extreme intensity stability, the lamp should be warmed-up for an additional 15
minutes (a total of 45 minutes). After this time, the lamp will reach the specified drift
values.
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INSTRUMENT MAINTENANCE

Replacement of the tungsten lamp

WARNING: disconnect the unit from the power supply before attempting to change
the lamp.

WARNING: During operation the lamp and the lamp block reach very high
temperatures. When you change the lamp after it has been in operation, wait at least
20 minutes for the lamp to cool before touching it. The lamp envelope (quartz glass)
should not be touched with bare fingers, as this may decrease its lifetime.

WARNING: Use only the originally supplied tungsten lamp or its replacement. Use of
other lamps may invalidate the warranty of the instrument.

1. Open the unit: with a medium Philips head screwdriver, remove the screws at the
sides of the unit and take off the casing cover.

2. Remove the lamp setscrew using the Allen wrench provided (see Fig. 8).

3. Disconnect the lamp from the circuit board by loosening the clamping screws
on the lamp connector (see Fig. 8). Important: Rotate the clamping screws
counter-clockwise until a stop is reached or a clicking noise is heard. Remove the
lamp wires from the connector and slide the defective tungsten lamp out of its
housing.

4. Place the new tungsten lamp into the lamp housing. Gently tighten the lamp
setscrew. Do not overtighten.

5. Insert the new lamp wires in the lamp connector. Tighten the clamping screws
securely.

LAMP E’ < pal dal L =
SETSCREW 7 . - = Dol

B s . 2 i o 1k LAMP |

B : 5 e CONNECTOR |
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DECLARATION OF CONFORMITY

S
7
WORLD PRECISION INSTRUMENTS, INC.
175 Sarasota Center Boulevard
Sarasota, FL 34240-9258 USA
Telephone: (941) 371-1003 Fax: (941) 377-5428
e-mail wpi@wpiinc.com

DECLARATION OF CONFORMITY

We: World Precision Instruments, Inc.
175 Sarasota Center Boulevard
Sarasota FL 34240-9258
USA

as the manufacturer of the apparatus listed, declare under sole responsibility that the
product(s):

| Title: FO-6000 Fiber Optic Light Source

to which this declaration relates is/are in conformity with the following standards or other
normative documents:

EN 55011:1991 - Class B
EN 61000-4-3:1995 — 3V/m

and therefore conform(s) with the protection requirements of Council Directive
89/336/EEC relating to electromagnetic compatibility.

l Issued on:  August 2, 2001

il (M —

DrMtaes Broderick ~—

President and COO P oductlon Manag yr
World Precision Instruments, Inc. World Pretision ents, Inc.
175 Sarasota Center Boulevard 175 Sarasota Center Boulevard

Sarasota, FL 34243-9258 USA Sarasota, FL 34243-9258 USA
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WARRANTY

WPI (World Precision Instruments) warrants to the original purchaser that this equipment, including its
components and parts, shall be free from defects in material and workmanship for a period of 30 days*
from the date of receipt. WPI's obligation under this warranty shall be limited to repair or replacement,
at WPI's option, of the equipment or defective components or parts upon receipt thereof f.o.b. WP,
Sarasota, Florida U.S.A. Return of a repaired instrument shall be f.0.b. Sarasota.

The above warranty is contingent upon normal usage and does not cover products which have been
modified without WPI's approval or which have been subjected to unusual physical or electrical stress
or on which the original identification marks have been removed or altered. The above warranty will not
apply if adjustment, repair or parts replacement is required because of accident, neglect, misuse, failure
of electric power, air conditioning, humidity control, or causes other than normal and ordinary usage.

To the extent that any of its equipment is furnished by a manufacturer other than WPI, the foregoing
warranty shall be applicable only to the extent of the warranty furnished by such other manufacturer.
This warranty will not apply to appearance terms, such as knobs, handles, dials or the like.

WPI makes no warranty of any kind, express or implied or statutory, including without limitation any
warranties of merchantability and/or fitness for a particular purpose. WPI shall not be liable for any
damages, whether direct, indirect, special or consequential arising from a failure of this product to
operate in the manner desired by the user. WPI shall not be liable for any damage to data or property
that may be caused directly or indirectly by use of this product.

Claims and Returns

Inspect all shipments upon receipt. Missing cartons or obvious damage to cartons should be noted on
the delivery receipt before signing. Concealed loss or damage should be reported at once to the carrier
and an inspection requested. All claims for shortage or damage must be made within ten (10) days
after receipt of shipment. Claims for lost shipments must be made within thirty (30) days of receipt of
invoice or other notification of shipment. Please save damaged or pilfered cartons until claim is settled.
In some instances, photographic documentation may be required. Some items are time-sensitive; WPI
assumes no extended warranty or any liability for use beyond the date specified on the container

Do not return any goods to us without obtaining prior approval and instructions from our Returns
Department. Goods returned (unauthorized) by collect freight may be refused. Goods accepted for
restocking will be exchanged or credited to your WPI account. Goods returned which were ordered
by customers in error are subject to a 25% restocking charge. Equipment which was built as a special
order cannot be returned.

Repairs

Contact our Customer Service Department for assistance in the repair of apparatus. Do not return
goods until instructions have been received. Returned items must be securely packed to prevent
further damage in transit. The Customer is responsible for paying shipping expenses, including
adequate insurance on all items returned for repairs. Identification of the item(s) by model number,
name, as well as complete description of the difficulties experienced should be written on the repair
purchase order and on a tag attached to the item.

* Electrodes, batteries and other consumable parts are warranted for 30 days only from the date on which
the customer receives these items.
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USA
International Trade Center, 175 Sarasota Center Blvd., Sarasota FL 34240-9258
Tel: (941) 371-1003 - Fax: (941) 377-5428 - E-mail: sales@wpiinc.com
UK
1 Hunting Gate, Hitchin, Hertfordshire SG4 OT)
Tel: 44 (0)1462 424700 - Fax: 44 (0)1462 424701 » E-mail: wpiuk@wpi-europe.com
Germany
Zossener Str. 55, 10961 Berlin
Tel: 030-6188845 - Fax: 030-6188670 * E-mail: wpide@wpi-europe.com
China & Hong Kong
WPI Shanghai Trading Co., Ltd.
Rm 25e, No8 Dongfang Rd., Pudong District, Shanghai, 200120 PR China
Tel: +86 21 6888 5517 + E-mail:chinasales@china.wpiinc.com
Brazil
Av. Conselheiro Nébias, 756 sala 2611, Santos-CEP: 11045-002, Sdo Paulo Brazil -
Tel: (013) 406-29703 + E-mail: info@brazil.wpiinc.com
Internet
WWW.WPINC.Com * WWW.Wpi-europe.com * Www.wpiinc.cn



