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THANK YOU FOR SELECTING
A QUALITY PRODUCT BY
LINCOLN ELECTRIC.

PLEASE EXAMINE CARTON AND EQUIPMENT FOR
DAMAGE IMMEDIATELY

When this equipment is shipped, title passes to the purchaser
upon receipt by the carrier. Consequently, claims for material
damaged in shipment must be made by the purchaser against the
transportation company at the time the shipment is received.

SAFETY DEPENDS ON YOU

Lincoln arc welding and cutting equipment is designed and built
with safety in mind. However, your overall safety can be increased
by proper installation ... and thoughtful operation on your part.

DO NOT INSTALL, OPERATE OR REPAIR THIS EQUIPMENT
WITHOUT READING THIS MANUAL AND THE SAFETY
PRECAUTIONS CONTAINED THROUGHOUT. And, most importantly,
think before you act and be careful.

/\ WARNING

This statement appears where the information must be followed
exactly to avoid serious personal injury or loss of life.

/\ CAUTION

This statement appears where the information must be followed
to avoid minor personal injury or damage to this equipment.

iii A

KEEP YOUR HEAD OUT OF THE FUMES.

DON’T get too close to the arc.
Use corrective lenses if necessary
to stay a reasonable distance
away from the arc.

READ and obey the Safety Data
Sheet (SDS) and the warning label
that appears on all containers of
welding materials.

USE ENOUGH VENTILATION or
exhaust at the arc, or both, to

keep the fumes and gases from
your breathing zone and the general area.

IN A LARGE ROOM OR OUTDOORS, natural ventilation may be
adequate if you keep your head out of the fumes (See below).

USE NATURAL DRAFTS or fans to keep the fumes away
from your face.

If you develop unusual symptoms, see your supervisor.
Perhaps the welding atmosphere and ventilation system
should be checked.

WEAR CORRECT EYE, EAR &
BODY PROTECTION

PROTECT your eyes and face with welding helmet
properly fitted and with proper grade of filter plate
(See ANSI 749.1).

PROTECT your body from welding spatter and arc
flash with protective clothing including woolen
clothing, flame-proof apron and gloves, leather
leggings, and high boots.

PROTECT others from splatter, flash, and glare
with protective screens or barriers.

IN SOME AREAS, protection from noise may be appropriate.
BE SURE protective equipment is in good condition.

Also, wear safety glasses in work area g 9

AT ALL TIMES.

SPECIAL SITUATIONS

DO NOT WELD OR CUT containers or materials which previously

had been in contact with hazardous substances unless they are
properly cleaned. This is extremely dangerous.

DO NOT WELD OR CUT painted or plated parts unless special
precautions with ventilation have been taken. They can release
highly toxic fumes or gases.

Additional precautionary measures

PROTECT compressed gas cylinders from excessive heat,
mechanical shocks, and arcs; fasten cylinders so they cannot fall.

BE SURE cylinders are never grounded or part of an
electrical circuit.

REMOVE all potential fire hazards from welding area.

ALWAYS HAVE FIRE FIGHTING EQUIPMENT READY FOR
IMMEDIATE USE AND KNOW HOW TO USE IT.

Safety 01 of 04 - 5/16/2018
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SAFETY

SECTION A:
WARNINGS

CALIFORNIA PROPOSITION 65 WARNINGS

WARNING: Breathing diesel engine exhaust
exposes you to chemicals known to the State

of California to cause cancer and birth defects,
or other reproductive harm.

e Always start and operate the engine in a
well-ventilated area.

¢ [fin an exposed area, vent the exhaust to the outside. 1f.
¢ Do not modify or tamper with the exhaust system.

¢ Do not idle the engine except as necessary. .
For more information go to -
www.P65 warnings.ca.gov/diesel

WARNING: This product, when used for welding or 1h.

cutting, produces fumes or gases which contain
chemicals known to the State of California to cause
birth defects and, in some cases, cancer. (California
Health & Safety Code § 25249.5 et seq.)

. Keep all equipment safety guards, covers

1.e.

with hot engine parts and igniting. Do not spill fuel when filling
tank. If fuel is spilled, wipe it up and do not start engine until
fumes have been eliminated.

L
and devices in position and in good repair.

Keep hands, hair, clothing and tools away
from V-belts, gears, fans and all other
moving parts when starting, operating or
repairing equipment.

\\\

In some cases it may be necessary to remove safety guards to
perform required maintenance. Remove guards only when
necessary and replace them when the maintenance requiring
their removal is complete. Always use the greatest care when
working near moving parts.

Do not put your hands near the engine fan. Do not attempt to
override the governor or idler by pushing on the throttle control
rods while the engine is running.

To prevent accidentally starting gasoline engines while turning
the engine or welding generator during maintenance work,
disconnect the spark plug wires, distributor cap or magneto wire
as appropriate.

To avoid scalding, do not remove the radiator
pressure cap when the engine is hot.

& WARNING: Cancer and Reproductive Harm
www.P65warnings.ca.gov

ARC WELDING CAN BE HAZARDOUS. PROTECT
YOURSELF AND OTHERS FROM POSSIBLE SERIOUS
INJURY OR DEATH. KEEP CHILDREN AWAY.
PACEMAKER WEARERS SHOULD CONSULT WITH
THEIR DOCTOR BEFORE OPERATING.

Read and understand the following safety highlights. For
additional safety information, it is strongly recommended
that you purchase a copy of “Safety in Welding & Cutting -
ANSI Standard Z49.1” from the American Welding Society,
P.0. Box 351040, Miami, Florida 33135 or CSA Standard
W117.2-1974. A Free copy of “Arc Welding Safety” booklet
E205 is available from the Lincoln Electric Company,
22801 St. Clair Avenue, Cleveland, Ohio 44117-1199.

BE SURE THAT ALL INSTALLATION, OPERATION,
MAINTENANCE AND REPAIR PROCEDURES ARE

PERFORMED ONLY BY QUALIFIED INDIVIDUALS.
& FOR ENGINE POWERED
EQUIPMENT.

1.a. Turn the engine off before troubleshooting
and maintenance work unless the
maintenance work requires it to be running.

A
s

Operate engines in open, well-ventilated areas or vent the engine

exhaust fumes outdoors.
L

1.b.

1.c. Do not add the fuel near an open flame welding
arc or when the engine is running. Stop the
engine and allow it to cool before refueling to

prevent spilled fuel from vaporizing on contact

2.a.

2.b.

2.d.

ELECTRIC AND 9
MAGNETIC FIELDS MAY b

BE DANGEROUS :1%‘\*

Electric current flowing through any conductor

causes localized Electric and Magnetic Fields (EMF).
Welding current creates EMF fields around welding cables
and welding machines

EMF fields may interfere with some pacemakers, and
welders having a pacemaker should consult their physician
before welding.

. Exposure to EMF fields in welding may have other health effects

which are now not known.
All welders should use the following procedures in order to
minimize exposure to EMF fields from the welding circuit:

2.d.1. Route the electrode and work cables together - Secure
them with tape when possible.

Never coil the electrode lead around your body.

Do not place your body between the electrode and work
cables. If the electrode cable is on your right side, the
work cable should also be on your right side.

Connect the work cable to the workpiece as close as pos-
sible to the area being welded.

Do not work next to welding power source.

2.d.2.
2.d.3.

2.d.4.

2.d.5.
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SAFETY

A

3.a.

3.b.

3.c.
3.d.

3.e.

3f

3.0.
3.h.

3.i.

3.

ELECTRIC SHOCK
CAN KILL.

The electrode and work (or ground) circuits are

electrically “hot” when the welder is on. Do

not touch these “hot” parts with your bare skin or wet clothing.
Wear dry, hole-free gloves to insulate hands.

Insulate yourself from work and ground using dry insulation.
Make certain the insulation is large enough to cover your full area
of physical contact with work and ground.

In addition to the normal safety precautions, if
welding must be performed under electrically
hazardous conditions (in damp locations or while
wearing wet clothing; on metal structures such as
floors, gratings or scaffolds; when in cramped
positions such as sitting, kneeling or lying, if there
is a high risk of unavoidable or accidental contact
with the workpiece or ground) use the following
equipment:

¢ Semiautomatic DC Constant Voltage (Wire) Welder.

¢ DC Manual (Stick) Welder.

¢ AC Welder with Reduced Voltage Control.

In semiautomatic or automatic wire welding, the electrode,
electrode reel, welding head, nozzle or semiautomatic welding
gun are also electrically “hot”.

Always be sure the work cable makes a good electrical
connection with the metal being welded. The connection should
be as close as possible to the area being welded.

Ground the work or metal to be welded to a good electrical (earth)
ground.

Maintain the electrode holder, work clamp, welding cable and
welding machine in good, safe operating condition. Replace
damaged insulation.

Never dip the electrode in water for cooling.

Never simultaneously touch electrically “hot” parts of electrode
holders connected to two welders because voltage between the
two can be the total of the open circuit voltage of both
welders.

When working above floor level, use a safety belt to protect
yourself from a fall should you get a shock.

Also see Items 6.c. and 8.

4.a.

4.b.

4.c.

< e AL ARCRAYSCANBURN. _ {éﬁ

Use a shield with the proper filter and cover plates to protect your
eyes from sparks and the rays of the arc when welding or
observing open arc welding. Headshield and filter lens should
conform to ANSI Z87. | standards.

Use suitable clothing made from durable flame-resistant material
to protect your skin and that of your helpers from the arc rays.

A

5.a.

5.b.

5.c.

5.d.

5.e.

5.1.

Protect other nearby personnel with suitable, non-flammable
screening and/or warn them not to watch the arc nor expose
themselves to the arc rays or to hot spatter or metal.

FUMES AND GASES

CAN BE DANGEROUS. 3
Welding may produce fumes and gases . 0
hazardous to health. Avoid breathing these =
fumes and gases. When welding, keep your head out of the fume.
Use enough ventilation and/or exhaust at the arc to keep fumes
and gases away from the breathing zone. When welding
hardfacing (see instructions on container or SDS)
or on lead or cadmium plated steel and other
metals or coatings which produce highly toxic
fumes, keep exposure as low as possible and
within applicable OSHA PEL and ACGIH TLV limits
using local exhaust or mechanical ventilation
unless exposure assessments indicate otherwise.
In confined spaces or in some circumstances,
outdoors, a respirator may also be required.
Additional precautions are also required when
welding
on galvanized steel.

The operation of welding fume control equipment is affected by
various factors including proper use and positioning of the
equipment, maintenance of the equipment and the specific
welding procedure and application involved. Worker exposure
level should be checked upon installation and periodically
thereafter to be certain it is within applicable OSHA PEL and
ACGIH TLV limits.

Do not weld in locations near chlorinated hydrocarbon vapors
coming from degreasing, cleaning or spraying operations. The
heat and rays of the arc can react with solvent vapors to form
phosgene, a highly toxic gas, and other irritating products.

Shielding gases used for arc welding can displace air and cause
injury or death. Always use enough ventilation, especially in
confined areas, to insure breathing air is safe.

Read and understand the manufacturer’s instructions for this
equipment and the consumables to be used, including the
Safety Data Sheet (SDS) and follow your employer’s safety
practices. SDS forms are available from your welding
distributor or from the manufacturer.

Also see item 1.b.
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A

6.a.

6.b.

6.c.

6.d.

6.e.

6.f.

6.9.

6.h.

6.l.

6.

WELDING AND CUTTING
SPARKS CAN CAUSE
FIRE OR EXPLOSION.

Remove fire hazards from the welding area. If

this is not possible, cover them to prevent the welding sparks
from starting a fire. Remember that welding sparks and hot
materials from welding can easily go through small cracks and
openings to adjacent areas. Avoid welding near hydraulic lines.
Have a fire extinguisher readily available.

N

Where compressed gases are to be used at the job site, special
precautions should be used to prevent hazardous situations.
Refer to “Safety in Welding and Cutting” (ANSI Standard Z49.1)
and the operating information for the equipment being used.

When not welding, make certain no part of the electrode circuit is
touching the work or ground. Accidental contact can cause
overheating and create a fire hazard.

Do not heat, cut or weld tanks, drums or containers until the
proper steps have been taken to insure that such procedures
will not cause flammable or toxic vapors from substances inside.
They can cause an explosion even though they have been
“cleaned”. For information, purchase “Recommended Safe
Practices for the Preparation for Welding and Cutting of
Containers and Piping That Have Held Hazardous Substances”,
AWS F4.1 from the American Welding Society

(see address above).

Vent hollow castings or containers before heating, cutting or
welding. They may explode.

Sparks and spatter are thrown from the welding arc. Wear oil free
protective garments such as leather gloves, heavy shirt, cuffless
trousers, high shoes and a cap over your hair. Wear ear plugs
when welding out of position or in confined places. Always wear
safety glasses with side shields when in a welding area.

Connect the work cable to the work as close to the welding area
as practical. Work cables connected to the building framework or
other locations away from the welding area increase the
possibility of the welding current passing through lifting chains,
crane cables or other alternate circuits. This can create fire
hazards or overheat lifting chains or cables until they fail.

Also see item 1.c.

Read and follow NFPA 51B “Standard for Fire Prevention During
Welding, Cutting and Other Hot Work”, available from NFPA, 1
Batterymarch Park, PO box 9101, Quincy, MA 022690-9101.

Do not use a welding power source for pipe thawing.

A

7.a.

7.b.

7.c.

7.d.

7.

71

7.0.

CYLINDER MAY EXPLODE IF
DAMAGED.

Use only compressed gas cylinders containing
the correct shielding gas for the process used

and properly operating regulators designed for
the gas and pressure used. All hoses, fittings,

etc. should be suitable for the application and

maintained in good condition.

Always keep cylinders in an upright position securely chained to
an undercarriage or fixed support.

Cylinders should be located:

o Away from areas where they may be struck or subjected
to physical damage.

. A safe distance from arc welding or cutting operations
and any other source of heat, sparks, or flame.

Never allow the electrode, electrode holder or any other
electrically “hot” parts to touch a cylinder.

Keep your head and face away from the cylinder valve outlet
when opening the cylinder valve.

Valve protection caps should always be in place and hand tight
except when the cylinder is in use or connected for use.

Read and follow the instructions on compressed gas cylinders,
associated equipment, and CGA publication P-I, “Precautions for
Safe Handling of Compressed Gases in Cylinders,” available from
the Compressed Gas Association, 14501 George Carter Way
Chantilly, VA 20151.

A

FOR ELECTRICALLY
POWERED EQUIPMENT.

- O

8.a. Turn off input power using the disconnect

8.b.

8.c.

switch at the fuse box before working on
the equipment.

Install equipment in accordance with the U.S. National Electrical
Code, all local codes and the manufacturer’s recommendations.

Ground the equipment in accordance with the U.S. National
Electrical Code and the manufacturer’s recommendations.

Refer to
http://www.lincolnelectric.com/safety
for additional safety information.
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ELECTROMAGNETIC
COMPATIBILITY (EMC)

CONFORMANCE

Products displaying the CE mark are in conformity with European
Community Council Directive. It was manufactured in conformity
with a national standard that implements a harmonized standard: EN
60974-10 Electromagnetic Compatibility (EMC) Product Standard for
Arc Welding Equipment. It is for use with other Lincoln Electric
equipment. It is designed for industrial and professional use.

INTRODUCTION

All electrical equipment generates small amounts of electromagnetic
emission. Electrical emission may be transmitted through power
lines or radiated through space, similar to a radio transmitter. When
emissions are received by other equipment, electrical interference
may result. Electrical emissions may affect many kinds of electrical
equipment; other nearby welding equipment, radio and TV reception,
numerical controlled machines, telephone systems, computers, etc.

WARNING: This Class A equipment is not intended for use in
residential locations where the electrical power is provided by the
public low-voltage supply system. There may be potential difficulties
in ensuring electro-magnetic compatibility in those locations, due to
conducted as well as radiated disturbances.

INSTALLATION AND USE

The user is responsible for installing and using the welding
equipment according to the manufacturer’s instructions.

If electromagnetic disturbances are detected then it shall be the
responsibility of the user of the welding equipment to resolve the
situation with the technical assistance of the manufacturer. In some
cases this remedial action may be as simple as earthing (grounding)
the welding circuit, see Note. In other cases it could involve
constructing an electromagnetic screen enclosing the power source
and the work complete with associated input filters. In all cases
electromagnetic disturbances must be reduced to the point where
they are no longer troublesome.

NOTE: The welding circuit may or may not be earthed for safety
reasons. Follow your local and national standards for installation and
use. Changing the earthing arrangements should only be authorized
by a person who is competent to assess whether the changes will
increase the risk of injury, e.g., by allowing parallel welding current
return paths which may damage the earth circuits of other
equipment.

ASSESSMENT OF AREA

Before installing welding equipment the user shall make an
assessment of potential electromagnetic problems in the
surrounding area. The following shall be taken into account:

a) other supply cables, control cables, signaling and telephone
cables; above, below and adjacent to the welding equipment;

radio and television transmitters and receivers;
computer and other control equipment;
safety critical equipment, e.g., guarding of industrial equipment;

the health of the people around, e.g., the use of pacemakers
and hearing aids;

f) equipment used for calibration or measurement;

g) the immunity of other equipment in the environment. The user
shall ensure that other equipment being used in the

b

o O

)
)
)
)

€

environment is compatible. This may require additional
protection measures;

h) the time of day that welding or other activities are to be
carried out.

The size of the surrounding area to be considered will depend on
the structure of the building and other activities that are taking
place. The surrounding area may extend beyond the boundaries
of the premises.

METHODS OF REDUCING EMISSIONS

Public Supply System

Welding equipment should be connected to the public supply system
according to the manufacturer’s recommendations. If interference
occurs, it may be necessary to take additional precautions such as
filtering of the system. Consideration should be given to shielding
the supply cable of permanently installed welding equipment, in
metallic conduit or equivalent. Shielding should be electrically
continuous throughout its length. The shielding should be

connected to the welding power source so that good electrical
contact is maintained between the conduit and the welding power
source enclosure.

Maintenance of the Welding Equipment

The welding equipment should be routinely maintained according to
the manufacturer’s recommendations. All access and service doors
and covers should be closed and properly fastened when the
welding equipment is in operation. The welding equipment should
not be modified in any way except for those changes and
adjustments covered in the manufacturer’s instructions. In
particular, the spark gaps of arc striking and stabilizing devices
should be adjusted and maintained according to the manufacturer’s
recommendations.

Welding Cables

The welding cables should be kept as short as possible and should
be positioned close together, running at or close to the floor level.

Equipotential Bonding

Bonding of all metallic components in the welding installation and
adjacent to it should be considered. However, metallic components
bonded to the work piece will increase the risk that the operator
could receive a shock by touching these metallic components and
the electrode at the same time. The operator should be insulated
from all such bonded metallic components.

Earthing of the Workpiece

Where the workpiece is not bonded to earth for electrical safety, nor
connected to earth because of its size and position, e.g., ship’s hull
or building steelwork, a connection bonding the workpiece to earth
may reduce emissions in some, but not all instances. Care should be
taken to prevent the earthing of the workpiece increasing the risk of
injury to users, or damage to other electrical equipment. Where
necessary, the connection of the workpiece to earth should be made
by a direct connection to the workpiece, but in some countries
where direct connection is not permitted, the bonding should be
achieved by suitable capacitance, selected according to national
regulations.

Screening and Shielding

Selective screening and shielding of other cables and equipment in
the surrounding area may alleviate problems of interference.
Screening of the entire welding installation may be considered for
special applications. !

1 Portions of the preceding text are contained in EN 60974-10

“Electromagnetic Compatibility (EMC) product standard for arc welding
equipment.”
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1.1 Description

The Gas Flow Monitor (GFM) is designed to precisely measure the flow rates of
welding shielding gases. WARNING — DO NOT USE WITH ANY FLAMMABLE
GASES. The unit comes in both "portable" and "in-line" models and is software
configurable for English or Metric units of measure. The portable version can be
used to check the gas flow rates directly at the welding torch. The unit is battery
powered (and rechargeable) which allows it to be carried throughout the shop. This
version is ideal for use by maintenance personnel to correctly set and verify shielding
gas flow rates at the welding torch. The GFM has 6 selectable gas settings,
ARGON, Argon/ CO: (90/10), Argon/ CO: (80/20), Argon/ CO: (75/25), Helium,
and CO:. The GFM can be custom ordered and configured for additional gas
mixtures.

1.2 Benefits

The "in-line" version is designed to be permanently installed in a welding fixture to
continuously monitor the gas flow rate. When used in this manner the GFM™ can
provide "sure-flow" gas testing by setting upper and lower control limits for the user
defined gas flow rates. An internal fault relay can be used to warn or interrupt the
welding process if an out-of-limits condition is detected.

1.3 Features

Some of the features contained in the unit are the capability to limit test, provide an
accumulated gas usage and peak flow rates as well as displaying on-going gas flow
rates. The unit also provides an analog output voltage representing measured gas
flow rates. The GFM also has a Modbus® RS-485 serial port. The sensor can
communicate with third party controllers via the Modbus® protocol. The sensor
defines 16 coils and 10 Registers for use with the Modbus® serial port. See the serial
communications section for further descriptions of the feature. The GFM uses an
OLED graphic display panel to display the gas flow rates, to provide programming
menus and user defined optional parameter display.

1.4 Mechanical Specifications
Dimensions 2-13/16"W x 3-1/2"H x 2-13/16"L (71.4 mm W x88.9 mmH x71.4 mm L)
Weight 19 0z. (539 gm)
Pipe Fittings 3/8" NPT with 3/8" hose barb fittings recommended max torque 15 in. Ibs.




1.5

1.6

Sensor Specifications

Measurement Range

5-255CFH (2 -120 LPM)

Display Resolution

+1 CFH (x 1 LPM)

Accuracy 13 % of full-scale +1 digit
Operating Pressure 50-PSI maximum (344 KPA)
Fault Relay Output Opto-Isolated Solid State Relay (N.O. Contacts)
Relay Rating 48 vac @ 0.5 amps non-inductive
48 vdc @ 1.0 amps non-inductive
Analog Sensor Output 0-2.55vdc @ 10 ma.

Analog Scaling

0.01vdc=1CFH (0.01V=1LPM)

Power Requirement

12 - 28 vdc @ 100 ma.

Operating Temperature

14° t0 140° F (-10° to 60° C)

Battery Charger

120 vac 60 hz @ 300 ma (220 VAC 50 hz @ 300 ma)

Battery Life

Approximately 24 hours with full charge

(User configurable English / Metric units of measurement)

Note: Specifications subject to change without notification.

Models

The following models are covered in this document:

Part No. Description

1.7

A0A0161

120/240 VAC Portable GFM System

AOA0162

120/240 VAC In-Line GFM System

Optional Accessories

Part No.
A3W0418

Description
AUX Cable for GFM (3 meters)




2.0 INSTALLATION

2.1 Options

The GFM can be used as a portable or in-line gas flow monitor. If the unit was
purchased as a portable monitor, it will be equipped with a rubber gas cone. When
installing the rubber hose and gas cone on the GFM make sure the hose is installed
on the side of the GFM marked gas inlet. The cone is designed to fit standard torch
gas cups and allows the GFM to measure the actual gas flow at the torch. To install,
simply press the GFM gas cone onto the welding torch gas cup. Make sure that the
cone is fitted snugly to the gas cup. The GFM uses a custom MEM sensor that is
calibrated to measure Air. The GFM has 6 selectable gas settings, ARGON,
Argon/ CO: (90/10), Argon/ CO: (80/20), Argon/ CO:2 (75/25), Helium, and CO:.
The GFM can be custom ordered and configured for additional gas mixtures.
By default the Argon gas type is enabled. To change the gas type, refer to the
Section 3: Operations.

2.2 Gas Line Hookup

The GFM may also be installed into the gas line and used to permanently monitor the
gas-flow rate. This model is supplied with barbed 3/8 ID hose fittings. The sensor will
accept any 3/8” NPT pipefitting. The user may hard plumb the sensor if desired. DO
NOT USE PIPE DOPE OR TEFLON TAPE ON THE PIPE FITTINGS. The sensor
should be located between the welding-gas solenoid and the torch. DO NOT
INSTALL THE SENSOR ON THE INLET SIDE OF THE GAS SOLENOID. If the
sensor is installed on the inlet pressure side of the gas solenoid, the maximum
operating pressure (50 psi) of the transducer may be exceeded.

WARNING: Do not over tighten fittings as it may damage the sensor. The maximum
recommended torque for fittings is 15 in. Ibs or 1.7 newton meters

2.3 Optional Gas Line Filters

Dust particle contamination may be present in some applications. Ensure
appropriate measures are taken to minimize the effect of particulate contamination.

Although the sensor naturally repels dust, some dust and contamination can still
collect on the microstructure. Dust adherence to chip edges and channel surfaces
can be prevented by using a simple filter. A disposable five micron filter used in
series on the upstream side of the airflow divide will provide adequate filtering in most
applications.



Recommended Filter Suppliers

Manufacture Model Function
Pall Corporation Acro 50 ¢ The filter may be used at a common mode pressure of
www.pall.com 0.17 MPa (24.6 psi) at a temperature of 80 °C [176 °F]

e May be used with swag lock compression fittings
e Approximate pressure drop is 5 kPA at 1 SLPM of flow

Pall Corporation Acro Cap e May be used at an operating temperature of 55 °C
www.pall.com [131 °F] and common mode pressure of 30 psi

e Sensors connections are1/4 barb fittings
Pall Corporation General e Pressure drop is 1 psi with a flow of 15 SLPM
www.pall.com Gas Filter | e Fittings are 1/8 barbed tubing
Parker Balston 9933-05 e US and EMEA only sales offices

www.balstonfilters.com

May be used at common mode pressures up to 125
psi and operating temperature to 135 °C [275] °F

e Sensor connections are 1/4 tube

24 Cable Hookup

The GFM provides an analog voltage, which will represent gas flow. This analog
voltage can be monitored by using the Auxiliary cable and connecting the plug to the
"AUX" connector on the bottom panel. The output voltage will have the following
relationship:

2.55 volts = 255 scfh
or
0.01 volt/scfh

The output impedance of this signal is 100 ohms and can source 10 milliamps of
current. The analog-interface cable can also be used to supply power to the GFM.
The power requirement is (12 - 28) vdc @ 100 ma. This cable also has the
connections for the Fault Relay and Modbus® RS-485 serial port.

The following is the pin out for the GFM AUX Cable (P/N: A3W0418).

Pin No. Function

1 (WHT) Modbus RS-485 D+ serial port

2 (BRN) User supplied Power Input VIN+ (12-28 VDC @100 ma)

3 (GRN) CR-A - Will be active when gas flow is within programmed limits.
4 (YEL) CR-B — Will be active when gas flow is within programmed limits.
5 (GRY) User supply power common VCOM

6 (PNK) Modbus RS485 and Vout analog common

7 (BLU) Modbus RS-485 D- serial port

8 (RED) Gas Flow Analog output VOUT+ (0.00 — 2.55 vdc)




2.5 Gas Flow Limits

The GFM can be used to test for High/Low gas flow limits. An internal fault relay will
be set (CLOSED) when the gas flow is within the programmed limits. The fault relay
can be interfaced to an external weld fixture controller.

2.6 Gas Flow Volume

The GFM can also be used to monitor accumulated gas flow and to provide an
indication when the volume in a gas cylinder has reached a programmed minimum
limit. The GFM will calculate the volume of gas used based on the measure flow
rate. If the user programs the minimum volume for safe operation, the GFM wiill
indicate when the estimate minimum volume has been reached. The GFM will set a
fault relay when the estimated volume has decreased below the programmed
minimum. Setting the starting volume “V” to 0 disables the function.

NOTE: THE LOW GAS VOLUME FAULT WILL NOT ACTIVATE THE FAULT RELAY BUT
WILL INDICATE THE FAULT CONDITION BY SETTING A MODBUS® COIL
CR15.



3.0 OPERATION

31 Firmware Version

The GFM is supplied with a plug-in the wall transformer, which powers the GFM and
will also charge the optional internal battery. Plug the transformer into a suitable ac
receptacle, and connect the power cable into the "POWER" jack located on the
bottom panel of the GFM. Press the power switch on the front panel "ON". The
‘POWER” LED will light and the following power up message will be displayed:

*kkkkkk GFM *kkkkkk

P/N A5Z0055 Ver #.##
Copyright (c) 2011
CWT, a Lincoln
Electric Brand
All Rights Reserved

Where: # ## is the firmware version number

Followed by the run time display:

0 CFH

Note: CFH will be replaced with LPH in metric mode

Activate the gas solenoid for the welding torch. The GFM will now display the gas
flow rate in CFH (Cubic Feet per Hour) or LPM (Liters per Minute).

NOTE: When using the portable model, ensure no wire is fed while the cone is
attached to the gas cup.

3.2 Program Limits

To program the High/Low limits and test parameters press both “¥” and "A " switch
simultaneously to enter the “Select Para INC/DEC” mode. The first programmable
parameter will appear on the display. To increment through the program menus
press the “A” button. To decrement through the menus press the “¥” button. To
edit a menu option press both “¥” and "A " switch simultaneously to enter the “Edit
Para INC/DEC” mode. To increment the parameter press the “A” button. To
decrement the parameter press the “V¥” button. To end the “Edit Para INC/DEC”
press both “¥” and "A " switch simultaneously to exit and return to the normal display
mode. The user can edit only one parameter at a time. To edit other parameters
repeat the above sequence.



3.3

Parameters

The following is the list of the parameters and system configurations that can be
modified by the user:

Max Limit= ##t - Maximum gas flow Limits. This value is used to set the high
fault alarm and disable the output alarm. This value is also used to trigger the

Peak Flow detector. The Peak flow value is updated and the peak flow time is
incremented when the flow rate is greater then this limit. (Value range 5 — 255)

MIN Limit= ### - Minimum gas flow rate limits. This limit in conjunction with
the test delay time is used to set the Low Fault alarm and to disable the output
alarm. When the flow is detected the Test delay timer is decremented and
when the user defined delay time is reached the Low limit is tested and the
output relay will be disabled if the flow rate is below this limit. (Value range 5 to
100)

Test Delay= ##.# - This is the time in seconds that the GFM will wait before
testing for a Low or High limit fault following an initial detection of gas flow.
(Value range 0.5 to 10.0 seconds)

Enable Alarms? - Allows the user to enable or disable the High Low limit
testing. Setting this option to “No” will disable the alarm relay output. Setting
this option to “Yes” will enable the alarm relay output. (Status Yes or No)

Enable Peak? — Setting this parameter to yes will enable the Peak Flow
display. When enabled an additional “Peak= ##Ht ***sec” display will be
active. Where ### is the last peak flow rate measured and “*.**” is the Total
time at peak flow. The time at peak is the total time measured above the High
limit value. The Peak is the peak flow measured above the High Limit. The
peak value and time is reset at the start of the next detected gas flow period.
This peak display will remain on the display until the peak is set to “No”.

Log Mode? — Setting this parameter to yes will enable the flow volume
accumulator and it will enable the “Tot Volume= ##.#” and the “Total Time=
HR:MN:SS” display. Where ##.# is the total accumulated volume and
HR:MN:SS is the total time of gas flow since the last user reset. When
disabled the volume display will be inactive and the gas flow accumulator will
be disabled.

Metric Units? — This parameter is used to select the units of measure for the
gas flow rate. When set to “Yes” the units of measure is in Liters per Minute
(LPM). When set to no, the units of measure are standard Cubic Feet per Hour
(CFH).



DEVICE ID= - This parameter sets the Modbus address ID number for the
GFM. This address is used to identify the Device when using the Modbus®
serial communications protocol. Each sensor connected to the Modbus®
network must have a unique ID number assigned. (Value Range 1 to 247)

Clear Log Timer? — This Option is used to reset the accumulated gas flow
timer used when the log option is enabled. When set to “Yes” the timer will be
reset to 00:00:00.

Reset Volume? — This option is used to reset the gas volume accumulator to
zero. The accumulator is used when the Log mode is set to yes. Setting this
option to “Yes” will clear the accumulated volume of gas to zero.

Filter TC = ## - The parameter sets the filter time constant for the displayed
gas flow. Increasing this value will decrease the fluctuation in the gas flow
reading. This filter does not impact the peak readings or accumulated flow
parameters. (Value Range from 1 to 255).

Argon Gas? - Allows the user to enable or disable Argon Gas conversion
factor. Setting this option to “No” will disable the Argon Gas conversion factor.
Setting this option to “Yes” will enable the Argon Gas conversion factor. (Status
Yes or No) Note: Disabling all Gas types (set to NO) will enable the Air
conversion factor.

CO: Gas? - Allows the user to enable or disable CO2 Gas conversion factor.
Setting this option to “No” will disable the CO2 Gas conversion factor. Setting
this option to “Yes” will enable the CO2 Gas conversion factor. (Status Yes or
No) Note: Disabling All Gas types (set to NO) will enable the Air conversion
factor.

Helium Gas? - Allows the user to enable or disable Helium Gas conversion
factor. Setting this option to “No” will disable the Helium Gas conversion factor.
Setting this option to “Yes” will enable the Helium Gas conversion factor.
(Status Yes or No) Note: Disabling All Gas types (set to NO) will enable the
Air conversion factor.

75/25 Argon/ CO:z Gas? - Allows the user to enable or disable 75/25 Argon/
CO2 Gas conversion factor. Setting this option to “No” will disable the 75/25
Argon/ CO:2 Gas conversion factor. Setting this option to “Yes” will enable the
75/25 Argon/ CO2 Gas conversion factor. (Status Yes or No) Note: Disabling
All Gas types (set to NO) will enable the Air conversion factor.



80/20 Argon/ CO:2 Gas? - Allows the user to enable or disable 80/20 Argon/
CO2 Gas conversion factor. Setting this option to “No” will disable the 80/20
Argon/ CO:z Gas conversion factor. Setting this option to “Yes” will enable the
80/20 Argon/ CO2 Gas conversion factor. (Status Yes or No) Note: Disabling
All Gas types (set to NO) will enable the Air conversion factor.

90/10 Argon/ CO: Gas? - Allows the user to enable or disable 90/70 Argon/
CO2 Gas conversion factor. Setting this option to “No” will disable the 90/10
Argon/ CO:2 Gas conversion factor. Setting this option to “Yes” will enable the
90/10 Argon/ CO2 Gas conversion factor. (Status Yes or No) Note: Disabling
All Gas types (set to NO) will enable the Air conversion factor.



4.0 SETTING GAS FLOW CONTROL LIMITS

4.1 Description

To use the GFM as a Sure-Flow gas switch, the user can set the “Max Limit” and
“Min Limit”.

The GFM will activate the internal fault relay as long as the gas flow remains above
the lower limit and below the upper limit. If the gas flow rate moves outside of the
control limits the fault relay will be deactivated. The "Test Delay” parameter is used
to delay the start of high limit testing. The value of this parameter will determine
when the GFM will begin testing for the upper control limit after the gas flow is
initiated. The lower limit is always being checked during the gas flow period. A high
gas flow fault will only occur after this time period has expired.

4.2 Setup

To program the High/Low limits and test parameters press both “¥” and "A " switch
simultaneously to enter the “Select Para INC/DEC” mode. The first programmable
parameter will appear on the display. To increment through the program menus
press the “A” button. To decrement through the menus press the “V¥” button. To
edit a menu option press both “¥” and "A " switch simultaneously to enter the “Edit
Para INC/DEC” mode. To increment the parameter press the “A” button. To
decrement the parameter press the “V¥” button. To end the “Edit Para INC/DEC’
press both “¥” and "A " switch simultaneously to exit and return to the normal display
mode.
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5.0 GAS FLOW SURGE “PEAK” MEASUREMENT

5.1 Description

The GFM has a peak value "sample and hold" feature. This allows the user to
measure the maximum gas flow rate, which occurred during the welding cycle. The
maximum value is the result of a gas surge, which occurs when the gas solenoid is
activated. The trigger used to determine the time at peak is the “Max Limit” value.
The time above this level is measured and displayed. Whenever the Flow rate
exceeds this value the time is accumulated. When the flow stops the GFM will
display the Peak flow and the accumulated time above the max limit. When the flow
starts again the values are cleared and new values are displayed.

5.2 Setup

To enable the Peak flow and set the High limits and test parameters press both “V¥”
and "A " switch simultaneously to enter the “Select Para INC/DEC” mode. The
first programmable parameter will appear on the display. To increment through the
program menus press the “A” button. To decrement through the menus press the
“¥7” button. Until the “Enable Peak?” option is displayed. To edit a menu option
press both “¥” and "A " switch simultaneously to enter the “Edit Para INC/DEC’
mode. To toggle the option to “YES” press the “A” button. To end the “Edit Para
INC/DEC” press both “¥” and "A " switch simultaneously to exit and return to the
normal display mode. The “Peak=### ##.# sec” window will be displayed and the
Peak function will be enabled.

11



6.0 GAS FLOW USAGE LOG

6.1 Description

The GFM has a gas flow volume accumulator and gas flow accumulated timer which
can be used to display total gas usage and Total gas flow Time. This function allows
the user to measure the total cubic ft. or liters of gas used from the last time that the
accumulator was reset. The maximum volume displayed is 6550.0 cubic ft. or cubic
Liters. If the usage exceeds this value the accumulator will be reset to 0 and will
count up from zero as the usage increases.

6.2 Setup

To enable the Log mode press both “¥” and "A " switch simultaneously to enter the
“Select Para INC/DEC” mode. The first programmable parameter will appear on
the display. To increment through the program menus press the “A” button. To
decrement through the menus press the “V¥” button until the “Log Mode="" option is
displayed. To edit a menu option press both “¥” and "A " switch simultaneously to
enter the “Edit Para INC/DEC” mode. To toggle the option to “On” press the “A”
button. To end the “Edit Para INC/DEC’ press both “¥” and "A " switch
simultaneously to exit and return to the normal display mode. The “Tot Volume=
#HE#” and the “Total Time= HR:MN:SS” will be displayed. Where ##.# is the total
accumulated volume and HR:MN:SS is the total time of gas flow since the last user
reset. Log mode option will be enabled.

NOTE: THE GFM PROVIDES A REASONABLE ESTIMATE OF SHIELDING GAS USAGE.
HOWEVER, THIS NUMBER CANNOT BE CONSIDERED TO BE ABSOLUTE
SINCE THE GFM DOES NOT MEASURE OR MONITOR OTHER VARIABLES,
WHICH MAY HAVE AN AFFECT ON GAS USAGE, SUCH AS PRESSURE AND
TEMPERATURE.

6.3 Reset Log mode clock

To reset the Log mode clock press both “¥” and "A " switch simultaneously to enter
the “Select Para INC/DEC” mode. The first programmable parameter will appear
on the display. To increment through the program menus press the “A” button. To
decrement through the menus press the “V¥” button. Until the “Clear Log Time?”””
option is displayed. To edit a menu option press both “¥” and "A " switch
simultaneously to enter the “Edit Para INC/DEC’ mode. To toggle the option to
“Yes” press the “A” button. To end the “Edit Para INC/DEC’ press both “¥” and
" A " switch simultaneously to exit and return to the normal display mode. The “Total
Time=00:00:00"" will be reset to zero.

12



6.4 Reset Log mode volume

To reset the Log mode volume press both “¥” and "A " switch simultaneously to
enter the “Select Para INC/DEC” mode. The first programmable parameter will
appear on the display. To increment through the program menus press the “A”
button. To decrement through the menus press the “¥” button. Until the “Reset
Volume?” option is displayed. To edit a menu option press both “¥” and "A " switch
simultaneously to enter the “Edit Para INC/DEC’” mode. To toggle the option to
“Yes” presses the “A” button. To end the “Edit Para INC/DEC’ press both “V¥”

and "A " switch simultaneously to exit and return to the normal display mode. The
“Tot Volume = 0.0” will be reset to zero.

13



7.0 GFM CONNECTOR PIN ASSIGNMENT

71 AUX Connector

The following is the pin out for the AUX Connector.

Pin No. Function

1 (WHT) Modbus RS-485 D+ serial port

2 (BRN) User supplied Power Input VIN+ (12-28 VDC @100 ma)

3 (GRN) CR-A - Will be active when gas flow is within programmed limits.
4 (YEL) CR-B — Will be active when gas flow is within programmed limits.
5 (GRY) User supply power common VCOM

6 (PNK) Modbus RS485 and Vout analog common

7 (BLU) Modbus RS-485 D- serial port

8 (RED) Gas Flow Analog output VOUT+ (0.00 — 2.55 vdc)




8.0 POWER OPTIONS AND BATTERY SPECIFICATION/CHANGING

8.1 Power Options

The GFM can be used as a Battery Powered device or installed in-line and
powered from a Plug-in Wall power supply or user supplied 12 - 24 vdc power

supply.
8.1.2 Power Board - Revision: A

By default the jumper on Header “JP1” is installed on Location “A” for
“‘Manual” function. This will enable the power switch whenever the battery
is being used as the power source.

When the jumper is on Location “B”, this sets the “Auto” function. This
disables the power switch for whenever the external power is applied
through the Power Connector or Aux Connector keeping the GFM always

turned on.
Programming Port
GFM CPU Board
Sensor Connector Battery Connector
g / “J3’
Header “JP1”

GFM Power Board

Inside View of GFM Enclosure
(Power Board - Revision: A)
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8.2 Battery Specifications

The portable GFM is supplied with an internal, rechargeable battery. The battery will
operate the GFM continuously for approximately 24 hours when fully charged. The
supplied plug-in the wall transformer will recharge the battery in approximately 8-10
hours. The GFM can be operated while charging the battery. The battery charge
status is displayed by the “CHRG” LED. When the LED is on the GFM is charging
the Battery or supplying power to the GFM. When the charge is complete the LED is
off. The LED will be on until the charge current drops below a C/10 rate or when the
float charge timer has expired (22.5 minutes).

Power
LED

Charging SELECT/EDIT

LED v !_*:\
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8.3 Changing the Battery

1. To open the unit, remove the six screws on the back cover of the unit.
Carefully lift the cover off.

2. How to remove the battery:

3. Disconnect the two circuit plug of the battery from J3 Battery Header on the
Power Board.

4. Cut the two cable ties holding the battery to the Power Board.
5. How to install the battery:

6. Insert the two new cable ties through the two white cable tie holders on the
Power Board.

7. Put the battery on top of the two white cable tie mounts and secure in place
with the two cable ties. Trim back the two cable ties.

8. Connect the two circuit plug of the battery to J3 Battery Header on the Power
Board.

9. Reinstall the cover and the six screws.

Replacement Part - P/N: ASA0278 (4.1V rechargeable battery)

Cable Tie
Mounts

Cable
Ties
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9.0 MODEL SPECIFICATIONS

9.1 120/240 VAC Portable GFM System P/N: AOA0161

| {
\\ \\\\ /\ﬂ%\\z \@

ITEM QTY PART NO DESCRIPTION
1 1 SEE 10.1 GFM Enclosure Assembly
2 1 A3W0278 Rechargeable Battery
3 1 A2M0170 Hose/Cone Assembly
4 1 X3T5089 12VDC Universal Switching Power Supply

NSS — Not Sold Separately

18



9.2 120/240 VAC In-Line GFM System P/N: AOA0162

ITEM QTY PART NO DESCRIPTION
1 1 NSS GFM Enclosure Assembly
2 1 A3EQ0222 GFM Mounting Bar
3 1 X3T5089 12VDC Universal Switching Power Supply
4 2 9SM26677 Fitting Kit (Contains 4A, 4B and 4C)
4A 2 NSS Adaptor Fitting
4B 2 NSS Barb Fitting
4C 2 NSS "B" Size Nut
5 2 NSS #10-32 x 1/2" Lg. Socket Flat Hd. Screw

NSS — Not Sold Separately
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10.0 GFM ENCLOSURE SPECIFICATIONS P/N: A3A0277

101 GFM Enclosure Parts List

SEE NOTE 1

SEE NOTE 1

NOTES:
6PLS
1. RECOMMENDED TORQUE IS 15 5 in Ib. (1,7 0,6 N m)

P

ITEM QTY PART NO DESCRIPTION
1 1 A3E0220 GFM Enclosure Base
2 1 A3E0221 GFM Enclosure Cover
3 1 A3E0219 GFM Enclosure Overlay
4 1 A3EQ0179 GFM Display Lens
5 1 NSS GFM CPU PCB Assembly
6 1 NSS GFM Power PCB Assembly
7 1 NSS GFM Display PCB Assembly
8 1 NSS GFM Sensor Harness
9 1 NSS Airflow Sensor
10 7 NSS M3 - 0.5 X 6MM Phillips Pan Head Screw
11 6 NSS #6-32 x V4" Pan Head Screw w/ Lock Washer
12 2 NSS #10-32 Small Pattern Nut
13 2 X6F5126 3/8 BSPP Male to 3/8 NPT Female Adaptor

NSS — Not Sold Separately
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10.2 GFM Mounting Dimensions
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Installation with Threaded Inserts or Free Hanging
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11.0 CABLE SPECIFCATIONS

111 GFM Aux Cable P/N: A3W0418

3 METERS —
A3W0418
Choxa (; E)
WIRE COLOR | FROM DESCRIPTION
White Pin 1 Net+
Brown Pin 2 Power In (12 — 28 VDC)
Green Pin 3 Relay CR-A
Yellow Pin 4 Relay CR-B
Grey Pin 5 Power Common
Pink Pin 6 Sensor Vout common
Blue Pin 7 Net-
Red Pin 8 Sensor Vout+ (0 — 2.55 VDC)
Shield Conn Ring Earth
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12.0 MODBUS SCPECIFICATIONS

12.1 GFM MODBUS REGISTER DATA

This document provides the basic Modbus memory map and command structure for the GFM RS-
485 communications port. The GFM supports the Modbus Protocol as specified in the Modicon
Technical publications “Modbus Protocol” (intr7.html). The GFM control does not support the
Broadcast mode. The controller provides the slave side communications routines for the RTU
mode. The user must set the Slave ID to 1-247 the default ID is set to 1. Default Baud rate is 19.2
K baud with 8 data bits, One Stop and no parity. The following Modbus commands are supported:

CODE DESCRIPTION ADDRESS RANGE
01 Read Coil Status 1-49
03 Read Holding Registers 1-124
05 Force Single Coil 1-49
06 Preset Single Register 1-124
15 Force Multiple Coils 1-49
16 Preset Multiple Registers 1-124
17 Report Slave ID 5 bytes

All Modbus Register values are word sized unsigned integer unless otherwise indicate.

12.2 MODBUS COILS CR [1..16]

INPMSK - Simulated Relay Inputs CR [1...8]
e Bit 0 = Enable Log Mode

Bit 1 = Enable Metric

Bit 2 = Enable Alarms

Bit 3 = Reset Volume

Bit 4 = Reset RTC

Bit 5 = Spare 1 — Not used

Bit 6 = Spare 2 — Not used

Bit 7 = Spare 3 — Not Used

RELMSK - Simulated Outputs CR [9...16]

Bit 0 = System Ready Output

Bit 1 = Gas Flow Active

Bit 2 = Gas Flow Low Limit

Bit 3 = Gas Flow Ok — Hardware SSR Relay Output
Bit 4 = Gas Flow High Limit

Bit 5 = Low Gas Volume level alarm

Bit 6 = Spare 4 — Not used

Bit 7 = Spare 5 — Not used
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12.3 MODBUS REGISTER REG [1..10]
REG NO. MNEMONIC FORMAT PARAMETER DESCRITION
1 GASFLOW fizr:d Gas flow rate
2 MAXLMT fizr:d Max Gas Flow Alarm Limit
3 MINLMT fizr:d Low Gas flow Alarm Limit
4 MINVOL HHHH Low Volume Alarm (Not Enabled)
5 ACCVOL i # Accumulated Gas Flow since last reset
6 RTCHR HHHHH Total Gas Flow hours since last reset
7 RTCMIN:SEC it Total Minutes (MSB) and Seconds(LSB)
8 PKFLOW fizr:d Peak Gas flow rate for last Flow period
9 PKTIME HHEE HE Peak Flow rate Time for last flow period
10 SPARE1 HEHHE Spare REG — Not used
12.4 MODBUS SERIAL PORT CONNECTIONS

To use the Modbus communications port the user must connect a suitable RS-485 driver and Modbus
host device to the GFM Auxiliary Cable (P/N: A3W0418). Connect the RS-485 driver output “A/( TxD-
/RxD-)” to the “BLUE” (Pin 7) wire. Connect the RS-485 driver output “B/( TxD+/RxD+) ” to the WHITE
(Pin 1) wire. Connect the RS-485 driver output “COM” to the “PINK” (Pin 6) wire. The RS-485 driver
“COM” should also be connected to the user supplied GFM Power Input common.

The following is the pin out for the GFM AUX Cable (P/N: A3W0418).

PINNO. WIRE COLOR FUNCTION
1 WHITE Modbus RS-485 B(TxD+/RxD+) serial port
2 BROWN User supplied Power Input VIN+ (12-28 VDC @100 ma)
3 GREEN CR-A - Will be active when gas flow is within programmed limits.
4 YELLOW CR-B — Will be active when gas flow is within programmed limits.
5 GREY User supply power common VCOM
6 PINK Modbus RS485 and Vout analog common
7 BLUE Modbus RS-485 A(TxD-/RxD-) serial port
8 RED Gas Flow Analog output VOUT+ (0.00 — 2.55 vdc)
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WARNING

B )

hp

@ Do not touch electrically live parts or
electrode with skin or wet clothing.

@ Insulate yourself from work and
ground.

N

v

@ Keep flammable materials away.

-4

@ Wear eye, ear and body protection.

Spanish

AVISO DE
PRECAUCION

@ No toque las partes o los electrodos
bajo carga con la piel o ropa moja-
da.

@ Aislese del trabajo y de la tierra.

@ Mantenga el material combustible
fuera del area de trabajo.

@ Protéjase los ojos, los oidos y el
cuerpo.

French @ Ne laissez ni la peau ni des véte- @ Gardez a I’écart de tout matériel @ Protégez vos yeux, vos oreilles et
ments mouillés entrer en contact inflammable. votre corps.
ATT E NTI 0 N avec des piéces sous tension.
@ Isolez-vous du travail et de la terre.
German @ Beriihren Sie keine stromfiihrenden | @ Entfernen Sie brennbarres Material! | ® Tragen Sie Augen-, Ohren- und Kor-
Teile oder Elektroden mit Inrem perschutz!
WAR N U N G Korper oder feuchter Kleidung!
@ Isolieren Sie sich von den
Elektroden und dem Erdboden!
Portuguese 5 Stri . . P = . .
@ Nao toque partes elétricas e elec @ Mantenha inflaméveis bem guarda- | @ Use protecdo para a vista, ouvido e
ATEN AO trodos com a pele ou roupa molha- dos. corpo.
da.
G @ Isole-se da peca e terra.
""""“"fse CEEHNESHE. NitBHicE |@BAPTVHOOMTOBRRER |0 B, FRUSBCEHELLTT
~i =x $ IE TRRNEHTHRARNC &, BEMCLTREYERA, &L,
T B CHIMPT — A5 5 BEHFERE &
NTVWBHICLTTE L,
Chinese
o AR BRI NEBEERER o B—YI B MY R BMTEBMN. ORMIE. ERSEBSHREAR,
= 4 94k,
= H ® (R E E R EN T 4R,
Korean
o AU 2XHES e zH = | ey EFE I AFIX oK. | eoF, FY B0l ESHFE
o —é'_l oEE Mol MEx opAR. AR,
T = ® =Alel HMX|E MEX oRUAIR.
Arabic
R DS L (5 gm0 BN puali Y @ ey lSe (A JUB ALEY Aol pa @ | iy e o A1y (udag gl g @
“ o) puad) slay 39 Y i (L S By
e oLl Q) Gl

daad) P dana e Yl @

READ AND UNDERSTAND THE MANUFACTURER’S INSTRUCTION FOR THIS EQUIPMENT AND THE CONSUMABLES TO BE
USED AND FOLLOW YOUR EMPLOYER’S SAFETY PRACTICES.

SE RECOMIENDA LEER Y ENTENDER LAS INSTRUCCIONES DEL FABRICANTE PARA EL USO DE ESTE EQUIPO Y LOS
CONSUMIBLES QUE VA A UTILIZAR, SIGA LAS MEDIDAS DE SEGURIDAD DE SU SUPERVISOR.

LISEZ ET COMPRENEZ LES INSTRUCTIONS DU FABRICANT EN CE QUI REGARDE CET EQUIPMENT ET LES PRODUITS A
ETRE EMPLOYES ET SUIVEZ LES PROCEDURES DE SECURITE DE VOTRE EMPLOYEUR.

LESEN SIE UND BEFOLGEN SIE DIE BETRIEBSANLEITUNG DER ANLAGE UND DEN ELEKTRODENEINSATZ DES HER-
STELLERS. DIE UNFALLVERHUTUNGSVORSCHRIFTEN DES ARBEITGEBERS SIND EBENFALLS ZU BEACHTEN.
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@ Keep your head out of fumes.
@ Use ventilation or exhaust to
remove fumes from breathing zone.

@ Turn power off hefore servicing.

x
QA

\

@ Do not operate with panel open or
guards off.

WARNING

@ Los humos fuera de la zona de res-
piracion.

@ Mantenga la cabeza fuera de los
humos. Utilice ventilacion o
aspiracion para gases.

@ Desconectar el cable de ali-
mentacion de poder de la maquina
antes de iniciar cualquier servicio.

@ No operar con panel abierto o
guardas quitadas.

Spanish

AVISO DE
PRECAUCION

OB o T dul ) a0l @
AU Gl ki Sl o) sl Jaainl @
b g A Qi) o (A amg 8

Ailea &y oL G iy 41 L ol @

@ Gardez la téte a I'écart des fumées. | ® Débranchez le courant avant I’entre- | ® N’opérez pas avec les panneaux French
@ Utilisez un ventilateur ou un aspira- tien. ouverts ou avec les dispositifs de
teur pour dter les fumées des zones protection enlevés.
lewr pour | ATTENTION
@ Vermeiden Sie das Einatmen von @ Strom vor Wartungsarbeiten @ Anlage nie ohne Schutzgehéuse German
Schweibrauch! abschalten! (Netzstrom villig off- oder Innenschutzverkleidung in
@ Sorgen Sie fiir gute Be- und nen; Maschine anhalten!) Betrieb setzen!
Entliiftung des Arbeitsplatzes! WA R N U N G
@ Mantenha seu rosto da fumaga. @ No opere com as tampas removidas. | @ Mantenha-se afastado das partes | Portuguese
® Use ventilagdo e exhaustao para ® Desligue a corrente antes de fazer moventes. ~
remover fumo da zona respiratdria. servico. 3 @ Nao opere com os paineis abertos ATE N GAO
@ Nao toque as partes elétricas nuas. ou guardas removidas.
O L1—LPSRMEMTLSIICLT @ X FFUR - H—ERIIEYH @ NILPHNA—ERUSL AT | JaPanese
FTauw. PEBICIE. TTBERS Vv FE TREBAEELEVTT &L, = = I
O MAPHEICHLEBLTT &L, BFEG>TTEL, / '§‘
o AHBRMBIE, o HIERIMEE. emmRIMMEARL InToasp | Chinese
© 7 0 0% [ {5k i L % kL SRR AT %, ax M=
= H
Korean
o UZERE BYIIAE AR, | @ HAHo MS XTHHNAR e mdo| ¥zl Mejz ZHEX|
® SEX|¥oRRE EHIIAE opAAIR. o -— 'I
M| sl ZHARA7I .T-I o
E27|8 ABSHIAIR. ==
Arabic

Lhey) cals 1)) el 13 Jaki v @
Al Gl 480 5l Agayaal)

&
b.

LEIA E COMPREENDA AS INSTRUGOES DO FABRICANTE PARA ESTE EQUIPAMENTO E AS PARTES DE USO, E SIGA AS
PRATICAS DE SEGURANCA DO EMPREGADOR.

FEOBBEOBHDOA-H—DIETRBE L HH. TTEBLTTEV. ZTUTAHORERELHE >TTFE L,

FHMURLEANEERANSEAUREZEANKREMR, YFEFTRANFEFTHRERE.
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| RQIXIAME SXSIAID FAC] AR SHREE FREAP| sfEiIC

Jaall caabual 4l gl cilasta il g Lgllaniad (338 31 gl) 5 cland) oigd il) plual) clagdad agdl g caaiy § 8









CUSTOMER ASSISTANCE POLICY

The business of The Lincoln Electric Company is manufacturing and
selling high quality welding equipment, consumables, and cutting
equipment. Our challenge is to meet the needs of our customers and
to exceed their expectations. On occasion, purchasers may ask
Lincoln Electric for advice or information about their use of our
products. We respond to our customers based on the best information
in our possession at that time. Lincoln Electric is not in a position to
warrant or guarantee such advice, and assumes no liability, with
respect to such information or advice. We expressly disclaim any
warranty of any kind, including any warranty of fitness for any
customer’s particular purpose, with respect to such information or
advice. As a matter of practical consideration, we also cannot assume
any responsibility for updating or correcting any such information or
advice once it has been given, nor does the provision of information
or advice create, expand or alter any warranty with respect to the sale
of our products.

Lincoln Electric is a responsive manufacturer, but the selection and
use of specific products sold by Lincoln Electric is solely within the
control of, and remains the sole responsibility of the customer. Many
variables beyond the control of Lincoln Electric affect the results
obtained in applying these types of fabrication methods and service
requirements.

Subject to Change — This information is accurate to the best of our
knowledge at the time of printing. Please refer to
www.lincolnelectric.com for any updated information.

LINCOLN

THE LINCOLN ELECTRIC COMPANY
22801 St. Clair Avenue e Cleveland, OH ¢ 44117-1199 ¢ U.S.A.
Phone: +1.216.481.8100 e www.lincolnelectric.com
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