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AUTOMATIC POWDER APPLICATOR GA02 AND MANUAL POWDER APPLICATOR GMO01
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1.3

1.4

WITH OPTITRONICS CONTROL UNIT MODEL NUMBERS CG02 AND CG03
FOR USE IN
ELECTROSTATIC POWDER FINISHING APPLICATIONS

Prepared for

ITW Gema
4141 WEST 54™ STREET
INDIANAPOLIS, IN 46254-3728

INTRODUCTION

ITW GEMA (manufacturer) requested FM Approvals examination of their OptiTronic
Electrostatic Powder Finishing Equipment consisting of the OptiTronics CG02 and CG03 Control
Units for use with the Automatic Powder Applicator Model GA02 and Manual Powder
Applicator Model GMO1 for use with Class II Spray Materials with an indoor environmental
rating of IP6X. This equipment, used for powder finishing of electrically conductive parts,
provides an atomized spray of electrostatically charged powder particles. The equipment must be
installed, operated and maintained in accordance with the manufacturer’s instructions and the
National Electric Code. The Manual Powder Applicator Model GM01 was previously examined
and satisfactorily tested for use with the EasyTronics CGO1 Control Unit under FM Approvals
project ID 3010607. Therefore, the additional testing required for the Manual Powder Applicator
model number GMO1 for use with the OptiTronics CG02 or CG03 Control Units are the arc
carbonization and spark ignition testing.

This report may be freely reproduced only in its entirety and without modifications.

The specific models described by this report will appear in the Approval Guide, a publication of
FM Approvals, as follows.

GA02 Automatic Powder Applicator and GMO0! Manual Powder Applicator with the
OptiTronics CG02 and CGO3 Control Units for use in Electrostatic Finishing Applications
using Class II, Spray Materials. The Control Units are rated for use in Class II, Division 2
hazardous (classified) locations with an indoor environmental rating of IP6X.

The equipment described by this report was shown to comply with the applicable requirements of
the following standards.

Title Author-Number Issue Date

Electrical Equipment for Use in Hazardous | FM Approvals-Class 3600 Nov. 1998
(Classified) Locations General Requirements

Electrostatic Finishing Equipment FM Approvals-Class 7260 March 1996

Electrical and Electronic Test, Measuring and | FM Approvals-Class 3810 January 2005
Process Control Equipment

Degrees of Protection Provided by Enclosure | ANSI/IEC 60529 Nov. 2004
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As described by this report, the construction of the subject equipment provides the degree of
protection against electrical shock, fire and injury required for electrostatic finishing applications.

DESCRIPTION

General - The equipment included in this report consists of GA02 Automatic Powder Applicator,
GMO01 Manual Powder Applicator, and the OptiTronics CG02 and CG03 Control Units. The
applicators are provided with either a 150mm or 300mm nozzle length or various nozzle and
deflector configurations for setting the powder spray pattern. Connection between the applicator
and the OptiTronics CG02 or CG03 Control Unit is with a Low Voltage Cable Assembly. The
GMO1 is intended for manual operation and the GA02 is intended for automatic operations where
it is intended to be attached to the end users robot arm or reciprocating machine located in the
hazardous (classified) location powder booth. The OptiTronics CG02 and CG03 Control Units
are intended for installation in a Class II, Division 2, hazardous (classified) location outside the
powder booth.

GAO02 Automatic Powder Applicator - The GA02 Automatic Applicator consists of a 40mm,
150mm or 300mm long nozzle bodies for use with either a flat jet spray nozzle, round jet spray
nozzle or with a deflector plate. The automatic applicator is intended for fixed mounting to a
robot or manipulator. The applicator operates at a maximum output voltage of 98kV and
maximum current of 100uA at a maximum ambient temperature of 40°C (103°F). The high
voltage cascade is retained within the body of the applicator and receives the low voltage drive
signal by way of a low voltage cable p/n 393827, 393819, and 393800. The high voltage cascade
contains an integral voltage step up transformer, cascade multiplier circuit and current limiting
resistor which produces the electrostatic voltage. The high voltage generation with transformer,
cascade and current limiting resistors are completely cast in epoxy resin. The high voltage output
is fully adjustable to the maximum limits specified from the front control panel of the
OptiTronics CG02 or CGO03 Control Units.

GMO01 Manual Powder Applicator - The GM01 Manual Applicator consists of a 40mm,
150mm, or 300mm long nozzle body for use with either a flat jet spray, round jet spray nozzle or
with a deflector plate. The applicator is intended for manual operation by an operator. The
applicator operates at a maximum output voltage of 80kV and maximum current of 150pA at a
maximum ambient temperature of 40°C (103°F). The high voltage cascade is retained within the
body of the applicator and receives the low voltage drive signal by way of a 6-meter or 12-meter
low voltage cable (p/n’s 378232 or 378240). The high voltage cascade contains an integral
voltage step up transformer, cascade multiplier circuit and current limiting resistor that produces
the electrostatic voltage. The high voltage generation with transformer, cascade and current
limiting resistors are completely cast in epoxy resin. The high voltage output is fully adjustable to
the maximum limits specified from the front control panel of the OptiTronics CG02 or CG03
Control Unit

OptiTronics CG02 Control Unit - The OptiTronics CG02 Control Unit has a 24VDC power
input and can control the GA02 Automatic Powder Applicator and the GMO01 Manual Powder
Applicator. The CG02 Control Unit provides the necessary output voltage/current to the HV
Cascade within the GA02 Automatic Powder Applicator and the GMO01 Manual Powder
Applicator. The control unit is a microprocessor-based controller that generates a Pulse Width
Modulating (PWM) signal that is processed through a switching regulator. The regulator
generates an output voltage from 0-12 VDC that is used by the oscillator circuit on the main
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board as a supply voltage. The controller has 2 output voltage connections. The “Nominal Output
Gun 1” connection has a max voltage of 10 V eff. and is for use with the GA02 Automatic
Applicator, GM01 Manual Applicator, and the “Nominal Output Gun 2” connection has a max
voltage of 12 VDC and is for use with the GM01 Manual Applicator. The CG02 control unit is
labeled FM Approved and is provided with a flexible power cord with plug. The control module
has a digital display that displays operational parameters. The front panel has 7 membrane
switches for activation and deactivation of control unit, changing operating parameters, scrolling
menus, changing programs, diagnostic functions, or validating values. Rear mounted power cord
receptacle, protective ground terminal, pneumatic inlet and outlets for providing shaping air to the
applicators. The control unit is intended for operation at a maximum ambient temperature of 40°C
(104°F). The CGO02 Control Unit cabinet is approximately 7.75 inches wide, 9.75 inches deep,
and 6.75 inches high and is intended for installation in a Class II, Division 2, hazardous
(classified) location outside the powder finishing area and has an environmental rating of IP6X.

OptiTronics CG03 Control Unit - The OptiTronics CG03 Control Unit has a 100-240VAC
power input and can control the GA02 Automatic Powder Applicator and the GM01 Manual
Powder Applicator. The CGO03 Control Unit provides the necessary output voltage/current to the
HV Cascade within the GA02 Automatic Powder Applicator and the GM01 Manual Powder
Applicator. The control unit is a microprocessor-based controller that generates a Pulse Width
Modulating (PWM) signal, which is processed through a switching regulator. The regulator
generates an output voltage from 0-12 VDC that is used by the oscillator circuit on the main
board as a supply voltage. The controller has two output voltage gun connections. The “Nominal
Output Gun 1” connection has a max voltage of 10 V eff. and is for use with the GA02 Automatic
Applicator, and “Nominal Output Gun 2” connection has a max voltage of 12 VDC and is for use
with the GMO1 Manual Applicator. The CG03 control unit is labeled FM Approved and is
provided with a flexible power cord with plug, limiting applications to this input voltage. The
control module has a digital display that displays operational parameters. The front panel has 6
membrane switches for changing operating parameters, scrolling menus, changing programs,
diagnostic functions, or validating values. Rear mounted power switch, power cord inlet,
protective ground terminal, pneumatic inlet and outlets for providing shaping air to the
applicators. The control unit is intended for operation at a maximum ambient temperature of 40°C
(104°F). The CGO03 Control Unit cabinet is approximately 7.75 inches wide, 9.75 inches deep,
and 6.75 inches high and is intended for installation in a classified location outside the powder
finishing area and has an environmental rating of IP6X.

Low_Voltage Cable - The low voltage cable provides the low voltage connection from the
OptiTronics CG02/CG03 Control Units to the GA02 Automatic Powder Applicator and the
GMO01 Manual Powder Applicator. The GAO1 Automatic Applicator uses a 3 conductor highflex
cable that comes in three lengths, 11m (p/n 393800), 15m (p/n 393819), and 20m (p/n 393827).
The GMO01 Manual Powder Applicator uses a 5 conductor cable that comes in two lengths, 6 m
(p/n 378232) and 12 m (p/n 378240). All cables provide suitable protection from abrasion and are
similar to other cables used by this manufacturer for FM Approved electrostatic finishing
equipment. Connection is made internal to the applicators and a suitably rated dustight cable
strain relief is provided at the rear of the applicator to secure its mounting. The low voltage
applicator cable connection at the rear of the CG02 and CG03 Control Unit is made with a NRTL
mating plug that is keyed with a threaded connection around the body of the plug to ensure
mechanical retention to the mating receptacle on the rear of the control unit.
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Air and Paint Lines - The air and paint lines for use with the applicator are the standard type
used in the spray industry and are properly rated for use in their intended application. No further
examination was deemed necessary as these hoses are similar to those used in the painting
industry and used on previously FM Approved electrostatic finishing equipment for this
manufacturer.

Additional Information - For further descriptive information of the OptiTronics CG02 and
CGO03 Control Unit, GA02 Automatic Powder Applicator, and the GM01 Manual Powder
Applicator refer to the attached sales literature

EXAMINATION AND TEST

General - Approval of the electrostatic paint finishing equipment is based on the examination and
testing of production equipment and a review of product documentation, and production
drawings. The test conducted and the results obtained are described in the following paragraphs.
Materials on file documenting the construction of the equipment include manufacturer’s assembly
specifications, detail drawings and instruction manuals as listed in Section VIII of this report.
The equipment described by this report was examined to meet the intent of the requirements for
the standards listed in Section 1.4. Testing was performed at FM Approvals’ West Glocester, RI
facility.

Test Samples - The OptiTronics CG02 and CG03 Control Units, the GA02 Automatic Powder
Applicator, and the GMO1 Manual Powder Applicator with optional 150mm and 300mm long
nozzle bodies and various nozzle and deflector configurations with low voltage cable and
associated paint and air lines were submitted as test samples and considered representative of the
production models. The CG02 and CG03 Control Units have the same internal circuitry, the only
difference is the input power requirements. Therefore, all testing was conducted with the CG03
Control Unit.

Limiting Resistors - For the purpose of conducting the tests described in Section 3.2 the resistive
elements within the GA02 Automatic Powder Applicator assemblies were replaced with resistive
elements which would reduce their total value to less than their low end tolerance. The total series
resistance from the output of the cascade to the tip of each applicator is 181 Megohms +/- 5% and
is located in the electrode. The 181 Megohm resistors were replaced with a 169 Megohm
resistors for the single head Applicator configuration

Ignition Test, GA02 Automatic Powder Applicator - The GA02 Automatic Powder Applicator
was subjected to spark ignition testing in accordance with the requirements of Class 7260
paragraph 5.1. For the purpose of conducting the test the CG03 Control Unit was modified by the
manufacturer to disable the current limiting circuits. Prior to ignition testing the applicator was
subjected to arc carbonization test for a period of 15 minutes. The ignition test was performed
with the applicator nozzle inserted in a test vessel along with the gas in, gas out and test probe
consisting of a 1 inch grounded stainless steel ball. The test vessel was constantly purged during
the entire test with a test gas mixture of methane and air with a concentration by volume of 12%.
The test gas was allowed to flow through the test vessel for a period of 5 minutes prior to
conducting the ignition test. The applicator was energized and the test probe was manipulated in
the vicinity of the nozzle for a period of 10 minutes. Test was repeated with and without hand
removable items consisting of the nozzle nut, and nozzle assembly. At no time during the test
was there an ignition of the test gas. This is satisfactory
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Ignition Test, GM01 Manual Powder Applicator - The GM01 Manual Powder Applicator was
previously examined and satisfactorily tested for use with the EasyTronics CG01 Control Unit
under FM Approvals project ID 3010607. Therefore, the only additional testing required for the
Manual Powder Applicator model number GMO1 for use with the OptiTronics CG02 or CGO03
Control Units are the Arc Carbonization and Spark Ignition Testing. The GMO01 Manual Powder
Applicator was subjected to spark ignition testing in accordance with the requirements of Class
7260 paragraph 5.1. For the purpose of conducting the test the CG03 Control Unit was modified
by the manufacturer to disable the current limiting circuits. Prior to ignition testing the applicator
was subjected to arc carbonization test for a period of 15 minutes. The ignition test was
performed with the applicator nozzle inserted in a test vessel along with the gas in, gas out and
test probe consisting of a 1 inch grounded stainless steel ball. The test vessel was constantly
purged during the entire test with a test gas mixture of methane and air with a concentration by
volume of 12%. The test gas was allowed to flow through the test vessel for a period of 5 minutes
prior to conducting the ignition test. The applicator was energized and the test probe was
manipulated in the vicinity of the nozzle for a period of 10 minutes. Test was repeated with and
without hand removable items consisting of the nozzle nut, and nozzle assembly. At no time
during the test was there an ignition of the test gas. This is satisfactory

Impact Test - The GA02 Automatic Powder Applicator and GM01 Manual Powder Applicators,
were subjected to a 2.7 Joule impact resulting from a test mass of a 4 pound (1.8 kg) steel
hemisphere of 1 inch (2.4 cm) in diameter falling from a height of 6 inches (150 mm). The
sample was resting on a concrete stop and was impacted on the side of the body, nozzle, and end
cap. No visual damage occurred to the applicators, or its components as a result of the impact test
which would cause the applicator to fail repeated ignition testing conducted in paragraphs 3.2.2
and 3.2.3 and/or cause the applicator to become electrostatically energized. This is satisfactory.

HV Dielectric Test, GA02 Automatic Powder Applicator - The GA02 Automatic Powder
Applicator was subjected to a dielectric test potential of 147kV, equal to 150% of its maximum
rating of 98kV to verify that the applicator is effectively insulated from ground. The test potential
was held for one minute without dielectric breakdown occurring. This is satisfactory.

Temperature Tests - In accordance with the requirements of the Class 7260 Standard, the GA02
Automatic Powder Applicator, was subjected to temperature tests. Tests were conducted in an
ambient temperature of 71°F (22°C) with all active current limiting circuits disabled and the
electrodes grounded. The temperature was monitored on the surface of the cascade at three
locations considered to produce the largest temperature rises. The unit was powered at the
maximum HV output of 98kV attainable with automatic protection circuits disabled until
temperatures stabilized. The maximum temperature was recorded to be 76°F (24°C) on the
exterior surface of the HV Cascade. When linearly compensated for an ambient temperature of
40°C and including a +5K correction for measurement error the maximum temperature was 47°C.
The temperatures were found to be well below the 85°C T6 Temperature Code, and are therefore
not required to be marked with the Temperature Class.

Pressure Tests - The OptiTronics CG03 Control Units pneumatic system was tested in
accordance with paragraph 5.6 of the Class 7260 Standard. This configuration was tested because
its rated pressure is 5 bar. The pneumatic line was hydrostatic tested to 150% (7.5bar) and 200%
(10 bar) of the maximum rated pressure of 5 bar for 5 minutes at each test pressure. Test at 150%
of maximum was an operational test conducted while the air line was energized and de-energized.
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Test at 200% was a static test only. The test sample did not leak or rupture and continued to
operate properly at the conclusion of the test. This is satisfactory.

Cable Pull Tests - The GA02 Automatic Powder Applicator low voltage cable was subjected to a
pulling force of 35 lbs, once at 180 degrees from its attachment for one minute, and once from 90
degrees from another angle. Tests were conducted at the applicator end, and the same test
repeated at the OptiTronics CG03 Control Unit. At the conclusion of the cable pull tests there
was no observed strain being transmitted to the electrical connections, no visible movement of the
cable in their strain relief/end assembly connections and no cutting or tearing of the cable. This is
satisfactory.

Class II Tests - The following tests verified the suitability of the OptiTronics CG02 and CG03
Control Units for Class I powder finishing applications.

Impact Test - The OptiTronics CG02 and CG03 Controllers utilize the same enclosure, therefore
the impact test was conducted on one sample considered to be representative of both controller
enclosures. The OptiTronics CG03 enclosure test sample was subjected to a 2.7 Joule impact
resulting from a test mass of a 4 pound (1.8kg) steel hemisphere of 1 inch (2.4 cm) in diameter
falling from a height of 6 inches (150 mm) at an ambient temperature of 20C. Results were
satisfactory in that no damage occurred to the samples that would impair their ability to pass the
dust exclusion test.

Dust Exclusion Test, OptiTronics CG03 - The OptiTronics CG03 Control Unit was suspended
in a circulating dust atmosphere of 200-mesh talc. The sample was connected to a vacuum pump
adjusted to draw a vacuum of 20mbar. The test lasted at least eight hours. At the conclusion of
the test, the sample was removed from the test chamber, excess dust was removed from the
surface and the applicator was opened. Results are satisfactory as the sample was found to have
excluded the entry of dust.

Dust Exclusion Test, OptiTronics CG02 - The OptiTronics CG02 Control Unit was suspended
in a circulating dust atmosphere of 200-mesh talc. The sample was connected to a vacuum pump
adjusted to draw a vacuum of 20mbar. The test lasted at least eight hours. At the conclusion of
the test, the sample was removed from the test chamber, excess dust was removed from the
surface and the applicator was opened. Results are satisfactory as the sample was found to have
excluded the entry of dust.

Dust Temperature Test - This test was performed as described in Section 3.2.8. The temperature
was found to be satisfactory for a T6 Temperature code rating.

Environmental Protection IP6X - This test was performed as described in Sections 3.3.2 and
3.3.3. Results are satisfactory as the sample was found to have excluded the entry of dust.

Protection From Electrical Shock Tests - The following tests verify the protection afforded by
the OptiTronics CG02 and CGO03 Control Units against electrical shock. The equipment was
examined as Pollution Degree 2, Overvoltage Category II for maximum working voltages of up
to 300Vrms. The OptiTronics CG03 Control Unit is rated for maximum working voltages up to
240Vrms.
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Dielectric Test (Hazardous Live Circuits) - The insulation of the AC main supply circuit were
tested to verify compliance with Table 9 for Basic Insulation of ANSI/ISA-61010-1 (82.02.01)
2004. Dielectric tests were conducted at the minimum values of 1390 Vrms for Basic Insulation,
for working voltages up to 300 Volts with a clearance of 1.5 mm. During the tests, the Basic
Insulation test potential was applied between the hazardous live input power terminals and the
protective ground. Tests were conducted for one minute without arcing or dielectric breakdown
of the insulation occurring. This is satisfactory.

Dielectric Test (Extra Low Voltage) - The 24 VDC extra low voltage circuits were tested to
verify compliance with Table 9 for Basic Insulation of ANSI/ISA-61010-1 (82.02.01) 2004.
Dielectric tests were conducted at the minimum values of at least 420 Vrms for Basic Insulation.
During the tests, the Basic Insulation test potential was applied between the hazardous live input
power terminals and the protective ground. Tests were conducted for one minute without arcing
or dielectric breakdown of the insulation occurring. This is satisfactory

Leakage Current - The CG03 Control Unit is cord connected and is also provided with an
external redundant protective ground terminal requiring the use of permanent hard wire ground
connection for proper operation. The open circuit potential and leakage current were measured
between: accessible conductive parts and the grounded pole of the supply circuit, with the
protective grounding conductor open: and with the supply circuit connected normally and
reversed. The open circuit potential was measured on the control unit and was below the
maximum accepted value of 3.5 mA. This is satisfactory.

Protective Grounding - Protective ground terminal is adequately marked and provided on the
rear panel of the OptiTronics CG02 and CG03 Control Units for user/installer ground connection.
All interior and exterior metal surfaces of the OptiTronics CG02 and CG03 Control Units which
could become hazardous live in the event of a fault are connected to the protective ground
terminal with a resistance of less than 0.1 ohms. This is satisfactory.

Protection from Accessible Hazardous Live Parts - There are no hazardous live parts which
could become accessible on the OptiTronics CG02 and CG03 Control Units, when tested with the
IEC rigid and articulated finger probes.

Creepage and Clearance - The main line hazardous live voltage circuits of the OptiTronics
CG03 Control Units were examined and measured to verify compliance with Table 4 for Basic
Insulation of ANSI/ISA-61010-1-2004. In all cases the creepage and clearance measurements
were in excess of the minimum requirement of 1.5 mm in circuits requiring Basic Insulation with
working voltages up to 300Vrms. Creepage and clearance of the hazardous live circuits were
further validated by conducting Dielectric Test described in paragraph 3.5.1. This is satisfactory.

Spacings of Field Wiring Terminals - The OptiTronics CG02 utilizes an NRTL listed mating
connector and cord, while the CG03 Control Units are cord connected utilizing an NRTL Listed
Power Cord and mating receptacle. OptiTronics CG02 and CG03 Control Units do not contain
field wiring terminals. This is satisfactory.

Protection Against Mechanical Hazards - Protection against mechanical hazards was waived
for the OptiTronics CG02 and CG03 Control Units as there are; 1.) No moving parts which would
cause injury, 2.) The equipment is not considered portable requiring provisions for lifting or
carrying, and 3.) The equipment has no parts likely to be expelled.
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Mechanical Resistance to Shock, Vibration, and Impact

Rigidity Test - The enclosure of the OptiTronics CG02 and CG03 Control Units is of sufficient
construction that a force of at least 30 Newtons when applied to the equipment enclosure via a
hard hemispherical rod of 12 mm diameter did not cause damage or distortion to the enclosure or
reduce the clearances of internal components or cause hazardous live circuits to be accessible.
This is satisfactory.

Impact Test - The enclosure of the OptiTronics CG02 and CG03 Control Units is of sufficient
construction that an impact 0.5 Joules when applied to the equipment enclosure via an impact
hammer specified in IEC 817 did not cause damage or distortion to the enclosure which would
reduce the clearances of internal components or cause hazardous live circuits to be accessible.
This is satisfactory.

Drop Tests - Testing was waived on the OptiTronics CG02 and CG03 Control Units because the
equipment is not considered hand-held equipment. This is satisfactory.

Equipment Temperature Limits and Protection Against the Spread of Fire

Temperature Tests - Temperature test of the OptiTronics CGO03 Control Unit was conducted as
under the conditions described in paragraph 3.2.6 with the exception that temperatures were
measured on the exterior surface of the OptiTronics CG03 Control Unit. Since the CG03 Control
Unit is mains powered from a 90-264VAC source, this was considered representative of the
worse case. Test results were satisfactory in that the maximum temperatures on the exterior of the
enclosure were below the maximum limit of 70°C (158°F) allowed by ANSIISA-61010-1
(82.02.01) 2004 for parts which could be touched by the operator. This is satisfactory.

Over-current Protection, OptiTronics CG03 - Over-current protection for connection to the
100-240 VAC mains of the OptiTronics CG03 Control Unit is protected by an inline fuse. The
AC voltage passes through a power adapter board (p/n 388297) which also provides over-current
protection, the AC voltage is then fed to a 24 volt NRTL Listed power supply which provides
over-current protection internal to the power supply. This is satisfactory.

Over-current Protection, OptiTronics CG02 - Over-current protection for connection to the 24
VDC mains of the OptiTronics CG02 Control Unit is protected by an inline fuse. This is
satisfactory.

Fault Testing - Fault testing of the main line power circuits supplying power to the OptiTronics
CGO03 Control Unit was waived as the AC input power receptacle, power switch and 24Vdc
power supply were found to be NRTL Listed components operating within their specifications.
This is satisfactory.

Power Requirements Test - The OptiTronics CG03 Control Units were tested to verify that the
power requirements are within the manufacturer’s specification. The tests were conducted at a
maximum/minimum line voltage of 100/240Vrms with the control unit set to deliver the
maximum power to the GA02 Applicator. The maximum input current was measured to be 0.332
amps at 100Vrms. This is within the manufacturers declared amperage rating. This is
satisfactory.
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Resistance to Heat

Integrity of Clearances and Creepage Distances - The temperature rise of the OptiTronics
CG02 and CGO03 Control Units under both normal and fault conditions will not compromise the
integrity of the spacings.

Resistance to Heat of Non-Metallic Enclosures - The OptiTronics CG02 and CG03 Control
Units do not use non-metallic enclosures.

Resistance to Heat of Insulating Materials - The temperature ratings of the insulating materials
employed are adequate for the applications.

Resistance to Moisture and Liquids - Testing was waived as the OptiTronics CG02 and CG03
Control Units are intended for installations in dry indoor locations.

Protection Against Radiation, Including Laser Sources, and Against Sonic and Ultrasonic
Pressure - Testing was waived as the OptiTronics CG02 and CG03 Control Units have no
internal sources of these types of energy.

Protection Against Liberated Gases, Explosion, and Implesion - The OptiTronics CG02 and
CG03 Control Units are not a source of liberated gases and does not contain components likely to
implode and cause injury.

Components - The following critical components, which are part of the primary or secondary
hazardous live circuits or assemblies, were verified by component marking or appropriate
component directory to be Listed or Recognized by a Nationally Recognized Testing Laboratory,
and were found to be suitably rated for their intended application with no limits of acceptability.
No additional testing was deemed necessary.

Description Manufacturer, Model or Part Number
Reed Switch Breed Electronics, MDSR-7
Power Supply Mean Well, PS-65

Male Connector Binder, 693

Female Connector Binder, 693

Male Connector Binder, 423

Female Connector Binder, 423

Male Connector Hirschman, GSA 300
Female Connector Binder, Series M-A

Male Connector Hirschman, GSSNA 300
Female Connector Binder, Series M-A
Fuseholder Schurter, FPG1

Mains Switch Telemecanique, Harmony 6

Protection by Interlocks - Energized parts located in the the OptiTronics CG02 and CGO3
Control Units are adequately enclosed to provide physical protection from contact by the
operator. The OptiTronics CG02 and CG03 Control Units require the use of a tool to gain access.
This is satisfactory.
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MARKINGS

The equipment described by this report is labeled with the manufacturer’s name, equipment
identification, part number, ratings, and the FM Approvals Approval mark as shown on the
attached label drawing number’s MAB01-A045-4, MPC01-A080-3, MPC01-A035-3, ZABO1-
7011-2, and ZABO01-Z001-2.

REMARKS

The manufacturer’s installation instructions supplied with the GAO2 Automatic Powder
Applicator and the GM01 Manual Powder Applicator, and OptiTronics CG02 and CG03 Control
Units as well as the National Electric Code shall be followed when installing this equipment.

FACILITIES AND PROCEDURES AUDIT

ITW Gema design and manufacturing facilities in St. Gallen, Switzerland, and are subject to
follow-up audit inspections. The facilities and quality control procedures examined as part of this
project have been found to be satisfactory to manufacture products identical to that tested and
Approved.

MANUFACTURER'S RESPONSIBILITIES

The manufacturer shall advise FM Approvals of all changes to the documentation file in Section
VIII. No changes of any nature shall be made unless notice of the proposed change has been
given and written authorization obtained from FM Approvals. The Approved Product-Revision
Report, FM Approvals Form 797, shall be forwarded to FM Approvals as notice of proposed
changes.

On 100% of production the manufacturer shall conduct a routine continuity test and inspection of
the protective grounding system.
DOCUMENTATION FILE

The following documentation is applicable to this equipment and is on file at FM Approvals
under Project ID 3016374.

Document No. Description Rev
379778 CG02 MAINBOARD V2.0, ZAB07-A003-4 6/13/02
379778 CG02 MAINBOARD V2.0, MAB05-T001-4 6/13/02
379875 CG02 SWITCH PANEL MAB07-A005-4 6/16/00
379875 CG02 SWITCH PANEL MAB07-T003-4 7/4/00
382078 BLOCKSCHEMA CG02, MAB07-A002-4 12/14/00
388297 POWER ADAPTER V2.0 KPL, ZAB05-T029-4 8/13/02
389331 BLOCKSCHEMA CG03, MAB07-A021-4 12/12/01
389340 STROMLAUFPLAN CG03, MAB07-A022-4 8/14/02
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393568

MABO01-A045-4
MPC01-A035-3
MPC01-A080-3
ZABO01-T019-1
ZAB01-T019-Al
ZABO01-T019-A2
ZAB01-2001-01
ZAB01-Z001-2
ZABO01-Z001-E1
ZAB01-Z001-F1
ZAB01-Z001-G1
ZAB01-2001-H1
ZABO01-Z2001-K1
ZABO01-Z001-L1
ZABO01-Z001-P1
ZAB01-2001-Ql1
ZAB01-Z001-R1
ZABO01-Z011-2
ZABO01-Z011-Al
ZAB01-Z011-B1
ZPC01-T040-2
ZPC01-T040-Al
ZPC01-T040-B1
ZPC01-T043-3
ZPC01-T043-Al
ZPC01-T043-B1
ZPC02-T006-4
ZPC02-T008-4
ZPC02-T010-3
ZPC06-T010-3
ZPC06-T010-A1
ZPC06-T010-B1
ZPC06-T010-C1

FM APPROVALS
Project ID: 3016374

AUTOMATIK PISTOLE OPTIGUN GA02 NEG
MPC07-A009-3

GERATESCHILD FM

HANDPISTOLE GMO01

BESCHRIFTUNG SCHAFT GAO02
RUCKWAND KPL. CG03

RUCKWAND KPL. CG03

RUCKWAND KPL. CG03
PISTOLENEINHEIT KPL, CG02-VAR.15
PISTOLENEINHEIT KPL, CG02
PISTOLENEINHEIT KPL, CG02-VAR.5
PISTOLENEINHEIT KPL, CG02-VAR.6
PISTOLENEINHEIT KPL, CG02-VAR.7
PISTOLENEINHEIT KPL, CG02-VAR.8
PISTOLENEINHEIT KPL, CG02-VAR.11
PISTOLENEINHEIT KPL, CG02-VAR.12
PISTOLENEINHEIT KPL, CG02-VAR.16
PISTOLENEINHEIT KPL, CG02-VAR.17
PISTOLENEINHEIT KPL, CG02-VAR.18
PISTOLENEINHEIT KPL, CG03
PISTOLENEINHEIT KPL, CG03-VAR.1
PISTOLENEINHEIT KPL, CG03-VAR.2
PISTOLENKORPER KPL. GA02
GAO02/NEGATIV

GA02/POSITIV

KASKADE KPL, GA02

KASKADE KPL, GA02-/NEGATIV
KASKADE KPL, GA02-./POSITIV
UBERWURFMUTTER KPL, PUOL1
FLACHSTRAHLDUSE KPL
RUNDSTRAHLDUSE NSO2 KPL
PISTOLENKORPER KPL. GA02
PISTOLENKABEL KPL. 11M, GA02
PISTOLENKABEL KPL. 15M, GA02
PISTOLENKABEL KPL. 20M, GA02

3/4/03

02/21/06
10/7/05
10/7/05
3/21/05
3/23/05
3/23/05
2/21/05
10/7/05
2/21/05
2/21/05
2/21/05
2/21/05
2/21/05
2/21/05
2/21/05
2/21/05
2/21/05
10/7/05
2/21/05
2/21/05
3/3/03
3/4/03
4/15/03
4/15/03
3/4/03
4/15/03
3/4/03
2/4/03
2/4/03
3/4/03
4/16/03
4/16/03
3/4/03

396 800 OPTIGUN 2-A (X) AUTOMATIC POWDER GUN (GA02)  10/4/05
396 796 OPTITRONIC POWDER GUN CONTROL UNIT (CG02)  8/5/05
396 788 OPTITRONIC POWDER GUN CONTROL (CG03) 8/5/05
396 818 GM01 MANUAL GUN 8/5/05
CONCLUSION

The ITW Gema Electrostatic Powder Finishing System consisting of the GA02 Automatic
Powder Applicator and the GM01 Manual Powder Applicator, with the OptiTronics CG02 and
CGO03 Control Units as described meets FM Approvals requirements. Since a duly signed Master
Agreement is on file for this manufacturer, Approval is effective the date of this report.
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FM APPROVALS
Project ID: 3016374

EXAMINATION BY: Richard DiMaria

TESTING BY: Richard DiMaria, Richard Fontaine, and Kashif Mansoor, FM Approvals
ORIGINAL DATA: Project Data Record 3016374

ATTACHMENTS: Label Drawing, MAB01-A045-4
Label Drawing, MPC01-A035-3
Label Drawing, MPC01-A080-3
Label Drawing, ZAB01-Z001-2
Label Drawing, ZAB01-Z011-2
Sales Literature OPTIGUN
Sales Literature OPTITRONIC
Sales Literature OPTISYSTEM

RE] BY: REVIEWED BY:
D /'/ lirea ’ %7422&
Richard DiMaria / ichard A. Fontaine
ngineer Senior Engineer
Hazardous Locations Hazardous Locations
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*Copying of any presented documents, and giving it to athers ond the use or conmunication of the contents thereof, are

"Meiterqobe sovie Vervielfaltiqung von dbergebenen Unterlagen, Verwertung und Mitteilung ihres Inhalts ist nicht gestattet,

soneit nieht ousdricklich zugestanden. Zuwiderhandlungen verpflichten zu Schadenersatz. Alle Rechte fir den Fall der Potent-

erleilung oder Gebrauchsnuster-Eintragung vorbehalten’.

forbidden whithout express authority. Offenders are lible fo the paynent of damages. Al rights are reserved in the

1TW Gena AG, CH-9015 St.Gallen

event of the grant of patent or the registration of o utility model or design’.

Cenaui Toleranzen fur Langenmasse Toleranzen Tur Winkel
' Nennmass (mm Nennmoss (mm) = Linge der kirzeren Schenkel
keitsgrad . iber 6 | dber 30 | ber 120 | iber 400 1 ber 1000 | iber 2000 , iber 10 iber 50 iber
bis6 | pis30 | bis 120 | bis 400 | bis 1000 [ bis 2000 | bis 4000 bis 10 bis 50 bis 100 100
fein .05 .1 .15 1.2 H.3 .5 -
mittel H.1 H.2 H.3 H.5 1.8 1.2 12 H* 130 120 o'
qrob 1.3 1.5 1.8 1.2 1 3] H
. . OptiTronic Type
OptiTronic Type CGO2 OptiTronic Type C603
Input voltage: 24 VDC 50/60 Hz
Input power.: 48 W Input power: 48 VA
'g'gé;ii"iﬂiﬂ?eﬁi?ﬁ:i“’.“p"ex" e (185°F) o eep e intee e e (1897F)
“output: 10V 17kiz 1,2 A c‘%E'put: 10V 17kHz 1,2 A
Corresponding gun: GAO2 OptiGun Corresponding gun: GAO2 OptiGun
S %pnt' 12V 1,0A fun 2 .
- Correséonding gun:  GMO1 Eu;ySeIect g::?::éondinq gun: (1;:0\1’ Elégstncl
EEx 2mJ T6 x 2n
ceomz@ll (2) D PTB D3 ATEX 5004 ceowz@n (2) D IEEB gaJA;gx 5004
g?it;b:’:e:or cL. 11, g?itgh:’:ezor cL. 11,
Mode in Switzerland Made in Switzerland
52
FILMLEGENDE
POS
(FRORE HEFOLGE) SYMBOL BEMERKUNGEN
Grund Lichtgrau RAL 7035, ohne Film
1 Schrift
Prifstelle Eingereicht
Ater : O
7| ®
Betreffende Zeichnung: . .
€ “siche unlen - auf Trdgerband geschlitzt
- rickseitig mit Kleber
Folie 0, Inm Wat Nr.J Norm 245956
Pos. Gegenstand Menge| Werkstoff | Zeich.-/Art.-Nr. Bemerkung
7664 | A| 7754 [B C Massstab|Gez./Gepr. | 06.07.2005 s
07.10.05| KU [21.02.06 [ KU Separate |Messsteb)Cez. /Gepr
(- - ] D E FlStuckliste| 7:1
And. —
S o I Genauigkeitsgrad
8 mittel Ersatz far:
E GERATESCHILD FW it . 396779
£602/0603 MABO 1-A045-4 | B
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Powder Coating Systems

The World Leader

AUTOMATIC POWDER GUN



The OPTIGUN™

For more than a decade, ITW Gema's PG
Series powder guns set the technology
standard for the powder coating industry.
Many companies have attempted to

emulate the design and performance of
the PG gun, but they cannot match the gun’s capabilities. Building upon the field-
proven success of the PG series, ITW Gema is excited to introduce the
OPTIGUN—setting the standard again for automatic powder-coating guns.

The latest advancements in gun technology lie in the OPTIGUN's integrated,
cascade power-supply and patented, self-cleaning electrode. Together, these two
components ensure a uniform charge to the powder particles, delivering a high
leve! of transfer efficiency and even application of powder.

The OPTIGUN AX™

The Extended OPTIGUN (OPTIGUN AX™) is designed
for even faster cleaning required by XTreme Color
Change Environments.™ A fiberglass-reinforced
extension tube acts as a gun bar while enclosing the
cables and hoses. The rinse air, power cable, and
powder feed connections are all outside the booth,
eliminating the potential for contamination and
making cleaning easier. Like the standard OPTIGUN,
OPTIGUN AX uses the quick-disconnect powder-hose attachment and an easy-to-

remove cable assembly. The extension tube is available in standard

lengths ranging from 650 mm to 1650 mm, allowing the gun to be
used in a variety of powder coating booths.

COLOR CHANGE J
ENVIRONMENTS

OPTIGUN features

Both guns feature a streamlined body design that prevents powder from collecting,
making it easier to clean. The hermetically sealed gun body stops powder from
entering the internal cavity, eliminating potential voltage and color contamination
problems. The powder hose quick-change connector and replaceable, threaded
powder-tube speed up and simplify cleaning and maintenance. The guns utilize the
quick-disconnect power-cable connection, allowing for quick removal and
streamlining maintenance. The powder tube diameter has been enlarged, providing
softer spray patterns and allowing for compatibility with all nozzles and extensions
for the EasySelect™ manual powder guns. Unique to the standard version of the
OPTIGUN, the new quick-release connection allows the gun to be removed and
installed without losing the desired coating position.

ITWGema  An lllinois Tool Works Company
©2004 ITW Gema

P.0. Box 88220

Indianapolis, IN 46208
ITW Gema, the OPTIGUN logo, OPTIGUN, PG Series, OptiSystem, ASAP, EasySelect, the XTreme Logo, XTreme Color Change Environments and SuperCorona

Optional SuperCorona®

An optional SuperCorona ring can be added to either version of the OPTIGUN

to minimize orange peel and improve penetration. A SuperCorona ring is easy to
install and fits directly onto the gun barrel.

G

Find out more

Find out more about the OptiSystem line of products by contacting your local

ITW Gema representative at 1-800-628-0601, or visit us at www.itwgema.com for
additional information. And if you would like to discuss how you can increase your
powder coating profitability give us a call and we'll be glad to discuss our Application
Systems Analysis Program (ASAP™) and schedule an initial consultation at

that time.

ITW Gema's ASAP provides you with a comprehensive review of your finishing
system, determining opportunities that will improve your bottom line. After a thorough
analysis of your operation, our representatives will present a cost/benefit analysis

custom tailored to your needs, including anticipated return on your investment.

The OPTIGUN is auickly taken spart for fast and easy cledning, Whea remaving

ar instaliing the qun, correct cogling position is mainiined with the unique
gun-har comection,

At units are covered by
T Gema's urigue
Seyear warranty,

imwGema

Superior By All Measures

Phone 800-628-0601  Fax 317-298-5010  www.itwgema.com

are all trademarks of ITW Gema
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