
OM- Page 1

SECTION 1 – SAFETY PRECAUTIONS – READ BEFORE USING
Protect yourself and others from injury—read, follow, and save these important safety precautions and operating instructions.

1-1. Symbol Usage
DANGER! – Indicates a hazardous situation which, if not
avoided, will result in death or serious injury. The possible
hazards are shown in the adjoining symbols or explained
in the text.
Indicates a hazardous situation which, if not avoided,
could result in death or serious injury. The possible haz-
ards are shown in the adjoining symbols or explained in
the text.

NOTICE – Indicates statements not related to personal injury.

� Indicates special instructions.

This group of symbols means Warning! Watch Out! ELECTRIC
SHOCK, MOVING PARTS, and HOT PARTS hazards. Consult
symbols and related instructions below for necessary actions to
avoid these hazards.

1-2. Arc Welding Hazards
The symbols shown below are used throughout this manual
to call attention to and identify possible hazards. When you
see the symbol, watch out, and follow the related instruc-
tions to avoid the hazard. The safety information given be-
low is only a summary of the more complete safety
information found in the Principal Safety Standards. Read
and follow all Safety Standards.
Only qualified persons should install, operate, maintain,
and repair this equipment. A qualified person is defined as
one who, by possession of a recognized degree, certificate,
or professional standing, or who by extensive knowledge,
training and experience, has successfully demonstrated the
ability to solve or resolve problems relating to the subject
matter, the work, or the project and has received safety
training to recognize and avoid the hazards involved.
During operation, keep everybody, especially children,
away.

ELECTRIC SHOCK can kill.
Touching live electrical parts can cause fatal
shocks or severe burns. The electrode and work
circuit is electrically live whenever the output is on.
The input power circuit and machine internal cir-

cuits are also live when power is on. In semiautomatic or automatic
wire welding, the wire, wire reel, drive roll housing, and all metal parts
touching the welding wire are electrically live. Incorrectly installed or
improperly grounded equipment is a hazard.

� Do not touch live electrical parts.
� Wear dry, hole-free insulating gloves and body protection.
� Insulate yourself from work and ground using dry insulating mats

or covers big enough to prevent any physical contact with the work
or ground.

� Do not use AC weld output in damp, wet, or confined spaces, or if
there is a danger of falling.

� Do not store or use equipment in standing water.
� Use AC output ONLY if required for the welding process.
� If AC output is required, use remote output control if present on

unit.
� Additional safety precautions are required when any of the follow-

ing electrically hazardous conditions are present: in damp loca-
tions or while wearing wet clothing; on metal structures such as
floors, gratings, or scaffolds; when in cramped positions such as
sitting, kneeling, or lying; or when there is a high risk of unavoid-
able or accidental contact with the workpiece or ground. For these
conditions, use the following equipment in order presented: 1) a
semiautomatic DC constant voltage (wire) welding power source,
2) a DC manual (stick) welding power source, or 3) an AC welding
power source with reduced open-circuit voltage. In most situa-
tions, use of a DC, constant voltage wire welding power source is
recommended. And, do not work alone!

� Do not connect to any electrical distribution system normally sup-
plied by utility power unless a proper transfer switch and ground-
ing procedure are employed.

� Disconnect input power or stop engine before installing or servic-
ing this equipment. Lockout/tagout input power according to
OSHA 29 CFR 1910.147 (see Safety Standards).

� Properly install, ground, and operate this equipment according to
its Owner’s Manual and national, state, and local codes.

� Always verify the supply ground—check and be sure that input
power cord ground wire is properly connected to ground terminal
in disconnect box or that cord plug is connected to a properly
grounded receptacle outlet.

� When making input connections, attach proper grounding conduc-
tor first—double-check connections.

� Keep cords dry, free of oil and grease, and protected from hot met-
al and sparks.

� Frequently inspect input power cord and ground conductor for
damage or bare wiring—replace immediately if damaged—bare
wiring can kill.

� Turn off all equipment when not in use.
� Do not use worn, damaged, undersized, or repaired cables.
� Do not drape cables over your body.
� If earth grounding of the workpiece is required, ground it directly

with a separate cable.
� Do not touch electrode if you are in contact with the work, ground,

or another electrode from a different machine.
� Use only well-maintained equipment. Repair or replace damaged

parts at once. Maintain unit according to manual.
� Do not touch electrode holders connected to two welding ma-

chines at the same time because double open-circuit voltage can
be present.

� Wear a safety harness if working above floor level.
� Keep all panels and covers securely in place.
� Clamp work cable with good metal-to-metal contact to workpiece

or worktable as near the weld as practical.
� Insulate work clamp when not connected to workpiece to prevent

contact with any metal object.
� Do not connect more than one electrode or work cable to any sin-

gle weld output terminal. Disconnect cable for process not in use.
� Use GFCI protection when operating auxiliary equipment. Test

GFCI receptacles at high speed.

HOT PARTS can burn.
� Do not touch hot parts bare handed.
� Allow cooling period before working on equipment.
� To handle hot parts, use proper tools and/or wear

heavy, insulated welding gloves and clothing to
prevent burns.
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FLYING METAL OR DIRT can injure
eyes.
Welding, chipping, wire brushing, and grinding
cause sparks and flying metal. As welds cool, they
can throw off slag.

� Wear approved safety glasses with side shields even under your
welding helmet.

FUMES AND GASES can be
hazardous.
Welding produces fumes and gases. Breathing
these fumes and gases can be hazardous to your
health.

� Keep your head out of the fumes. Do not breathe the fumes.
� Ventilate the work area and/or use local forced ventilation at the

arc to remove welding fumes and gases. The recommended way
to determine adequate ventilation is to sample for the composition
and quantity of fumes and gases to which personnel are exposed.

� If ventilation is poor, wear an approved air-supplied respirator.
� Read and understand the Safety Data Sheets (SDSs) and the

manufacturer’s instructions for adhesives, coatings, cleaners, con-
sumables, coolants, degreasers, fluxes, and metals.

� Work in a confined space only if it is well ventilated, or while wear-
ing an air-supplied respirator. Always have a trained watchperson
nearby. Welding fumes and gases can displace air and lower the
oxygen level causing injury or death. Be sure the breathing air is
safe.

� Do not weld in locations near degreasing, cleaning, or spraying
operations. The heat and rays of the arc can react with vapors to
form highly toxic and irritating gases.

� Do not weld on coated metals, such as galvanized, lead, or cadmi-
um plated steel, unless the coating is removed from the weld area,
the area is well ventilated, and the operator is wearing an air-sup-
plied respirator. The coatings and any metals containing these ele-
ments can give off toxic fumes if welded.

BUILDUP OF GAS can injure or kill.
� Shut off compressed gas supply when not in use.

� Always ventilate confined spaces or use approved
air-supplied respirator.

ARC RAYS can burn eyes and skin.
Arc rays from the welding process produce intense
visible and invisible (ultraviolet and infrared) rays
that can burn eyes and skin. Sparks fly off from the
weld.

� Wear an approved welding helmet fitted with a proper shade of fil-
ter lenses to protect your face and eyes from arc rays and sparks
when welding or watching (see ANSI Z49.1 and Z87.1 listed in
Safety Standards).

� Wear approved safety glasses with side shields under your
helmet.

� Use protective screens or barriers to protect others from flash,
glare, and sparks; warn others not to watch the arc.

� Wear body protection made from leather or flame-resistant cloth-
ing (FRC). Body protection includes oil-free clothing such as leath-
er gloves, heavy shirt, cuffless trousers, high shoes, and a cap.

WELDING can cause fire or
explosion.
Welding on closed containers, such as tanks,
drums, or pipes, can cause them to blow up.
Sparks can fly off from the welding arc. The flying

sparks, hot workpiece, and hot equipment can cause fires and burns.

Accidental contact of electrode to metal objects can cause sparks, ex-
plosion, overheating, or fire. Check and be sure the area is safe be-
fore doing any welding.

� Remove all flammables within 35 ft (10.7 m) of the welding arc. If
this is not possible, tightly cover them with approved covers.

� Do not weld where flying sparks can strike flammable material.
� Protect yourself and others from flying sparks and hot metal.
� Be alert that welding sparks and hot materials from welding can

easily go through small cracks and openings to adjacent areas.
� Watch for fire, and keep a fire extinguisher nearby.
� Be aware that welding on a ceiling, floor, bulkhead, or partition can

cause fire on the hidden side.
� Do not cut or weld on tire rims or wheels. Tires can explode if

heated. Repaired rims and wheels can fail. See OSHA 29 CFR
1910.177 listed in Safety Standards.

� Do not weld on containers that have held combustibles, or on
closed containers such as tanks, drums, or pipes unless they are
properly prepared according to AWS F4.1 (see Safety Standards).

� Do not weld where the atmosphere can contain flammable dust,
gas, or liquid vapors (such as gasoline).

� Connect work cable to the work as close to the welding area as
practical to prevent welding current from traveling long, possibly
unknown paths.

� Do not use welding power source to thaw frozen pipes.
� Remove stick electrode from holder or cut off welding wire at con-

tact tip when not in use.
� Wear body protection made from leather or flame-resistant cloth-

ing (FRC). Body protection includes oil-free clothing such as leath-
er gloves, heavy shirt, cuffless trousers, high shoes, and a cap.

� Remove any combustibles, such as a butane lighter or matches,
from your person before doing any welding.

� After completion of work, inspect area to ensure it is free of sparks,
glowing embers, and flames.

� Use only correct fuses or circuit breakers. Do not oversize or by-
pass them.

� Follow requirements in OSHA 1910.252 (a) (2) (iv) and NFPA 51B
for hot work and have a fire watcher and extinguisher nearby.

� Read and understand the Safety Data Sheets (SDSs) and the
manufacturer’s instructions for adhesives, coatings, cleaners, con-
sumables, coolants, degreasers, fluxes, and metals.

NOISE can damage hearing.
Noise from some processes or equipment can
damage hearing.

� Check for noise level limits exceeding those speci-
fied by OSHA.

� Wear appropriate ear protection if noise level is high.
� Warn others nearby about noise hazard.

ELECTRIC AND MAGNETIC FIELDS
(EMF) can affect Implanted Medical
Devices.

� Wearers of pacemakers and other implanted medi-
cal devices should keep away.

� Implanted medical device wearers should consult their doctor and
the device manufacturer before going near arc welding, spot weld-
ing, arc gouging, plasma arc cutting, or induction heating
operations.

CYLINDERS can explode if
damaged.
Compressed gas cylinders contain gas under high
pressure. If damaged, a cylinder can explode.
Since gas cylinders are normally part of the weld-

ing process, be sure to treat them carefully.
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� Protect compressed gas cylinders from excessive heat, mechani-
cal shocks, physical damage, slag, open flames, sparks, and arcs.

� Install cylinders in an upright position by securing to a stationary
support or cylinder rack to prevent falling or tipping.

� Keep cylinders away from any welding or other electrical circuits.
� Never drape a welding torch over a gas cylinder.
� Never allow a welding electrode to touch any cylinder.
� Never weld on a pressurized cylinder—explosion will result.
� Use only correct compressed gas cylinders, regulators, hoses,

and fittings designed for the specific application; maintain them
and associated parts in good condition.

� Turn face away from valve outlet when opening cylinder valve. Do
not stand in front of or behind the regulator when opening the
valve.

� Keep protective cap in place over valve except when cylinder is in
use or connected for use.

� Use the proper equipment, correct procedures, and sufficient
number of persons to lift, move, and transport cylinders.

� Read and follow instructions on compressed gas cylinders, asso-
ciated equipment, and Compressed Gas Association (CGA) publi-
cation P-1 listed in Safety Standards.

1-3. Engine Hazards

Using a generator indoors CAN KILL
YOU IN MINUTES.

� Generator exhaust contains carbon monoxide.
This is a poison you cannot see or smell.

� NEVER use inside a home or garage, EVEN IF
doors and windows are open.

� Only use OUTSIDE and far away from windows, doors, and vents.

BATTERY EXPLOSION can injure.
� Always wear a face shield, rubber gloves, and pro-

tective clothing when working on a battery.
� Stop engine before disconnecting or connecting

battery cables or battery charging cables (if appli-
cable), or before servicing battery.

� Do not allow tools to cause sparks when working on a battery.
� Do not use welding power source to charge batteries or jump start

vehicles unless the unit has a battery charging feature designed
for this purpose.

� Observe correct polarity (+ and -) on batteries.
� Disconnect negative (-) cable first and connect it last.
� Keep sparks, flames, cigarettes, and other ignition sources away

from batteries. Batteries produce explosive gases during normal
operation and when being charged.

� Follow battery manufacturer’s instructions when working on or
near a battery. See Battery Service Manual (listed in Safety Stand-
ards) for additional information.

FUEL can cause fire or explosion.
ENGINE HEATcan cause fire.

� Stop engine and let it cool off before checking or
adding fuel.

� Do not add fuel while smoking or if unit is near any
sparks or open flames.

� Do not overfill tank — allow room for fuel to expand.
� Do not spill fuel. If fuel is spilled, clean up before starting engine.
� Dispose of rags in a fireproof container.
� Always keep nozzle in contact with tank when fueling.
� Do not locate unit on, over, or near combustible surfaces or

flammables.
� Keep exhaust and exhaust pipes away from flammables.

MOVING PARTS can injure.
� Keep away from moving parts such as fans, belts,

and rotors.
� Keep all doors, panels, covers, and guards closed

and securely in place.
� Stop engine before installing or connecting unit.

� Have only qualified persons remove doors, panels, covers, or
guards for maintenance and troubleshooting as necessary.

� To prevent accidental starting during servicing, disconnect nega-
tive (-) battery cable from battery.

� Keep hands, hair, loose clothing, and tools away from moving
parts.

� Reinstall doors, panels, covers, or guards when servicing is fin-
ished and before starting engine.

� Before working on generator, remove spark plugs or injectors to
keep engine from kicking back or starting.

� Block flywheel so that it will not turn while working on generator
components.

EXHAUST SPARKS can injure.

� Do not let engine exhaust sparks cause fire.

� Use approved engine exhaust spark arrestor in re-
quired areas — see applicable codes.

HOT PARTS can burn.
� Do not touch hot parts bare handed.

� Allow cooling period before working on equipment.

� To handle hot parts, use proper tools and/or wear
heavy, insulated welding gloves and clothing to

prevent burns.

STEAM AND HOT COOLANTcan
burn.

� If possible, check coolant level when engine is cold
to avoid scalding.

� Always check coolant level at overflow tank, if
present on unit, instead of radiator (unless told otherwise in main-
tenance section or engine manual).

� If the engine is warm, checking is needed, and there is no overflow
tank, follow the next two statements.

– Wear safety glasses and gloves and put a rag over radiator
cap.

– Turn cap slightly and let pressure escape slowly before com-
pletely removing cap.

BATTERYACID can BURN SKIN and
EYES.

� Do not tip battery.

� Replace damaged battery.

� In the case of contact with battery acid, flush eyes
and skin immediately with water.
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1-4. Compressed Air Hazards

COMPRESSED AIR EQUIPMENTcan
injure or kill.

� Incorrect installation or operation of this unit can
result in injury and equipment damage.

� Do not exceed the rated output or capacity of the
compressor or any equipment in the compressed air system. De-
sign compressed air system so failure of any component will not
put people or property at risk.

� Before working on compressed air system, turn off and lockout/
tagout unit, release pressure, and be sure air pressure cannot be
accidentally applied.

� Do not work on compressed air system with unit running unless
you are a qualified person and following the manufacturer’s
instructions.

� Do not modify or alter compressor or manufacturer-supplied
equipment. Do not disconnect, disable, or override any safety
equipment in the compressed air system.

� Use only components and accessories approved by the
manufacturer.

� Keep away from potential pinch points or crush points created by
equipment connected to the compressed air system.

� Do not work under or around any equipment that is supported only
by air pressure. Properly support equipment by mechanical
means.

HOT METAL from air arc cutting and
gouging can cause fire or explosion.

� Do not cut or gouge near flammables.

� Watch for fire; keep extinguisher nearby.

COMPRESSED AIR can injure or kill.
� Before working on compressed air system, turn off

and lockout/tagout unit, release pressure, and be
sure air pressure cannot be accidentally applied.

� Relieve pressure before disconnecting or connect-
ing air lines.

� Check compressed air system components and all
connections and hoses for damage, leaks, and
wear before operating unit.

� Do not direct air stream toward self or others.
� Wear protective equipment such as safety glasses, hearing pro-

tection, leather gloves, heavy shirt and trousers, high shoes, and a
cap when working on compressed air system.

� Use soapy water or an ultrasonic detector to search for leaks—
never use bare hands. Do not use equipment if leaks are found.

� Reinstall doors, panels, covers, or guards when servicing is fin-
ished and before starting unit.

� If ANY air is injected into the skin or body seek medical help
immediately.

BREATHING COMPRESSED AIR can
injure or kill.

� Do not use compressed air for breathing.
� Use compressed air only for cutting, gouging, and

tools.

TRAPPED AIR PRESSURE AND
WHIPPING HOSES can injure.

� Release air pressure from tools and system before
servicing, adding or changing attachments, or
opening compressor oil drain or oil fill cap.

MOVING PARTS can injure.
� Keep away from moving parts such as fans, belts

and rotors.
� Keep all doors, panels, covers, and guards closed

and securely in place.
� Keep hands, hair, loose clothing, and tools away from moving

parts.
� Before working on compressed air system, turn off and lockout/

tagout unit, release pressure, and be sure air pressure cannot be
accidentally applied.

� Have only qualified people remove guards or covers for mainte-
nance and troubleshooting as necessary.

� Reinstall doors, panels, covers, or guards when servicing is fin-
ished and before starting engine.

HOT PARTS can burn.
� Do not touch hot compressor or air system parts.
� Allow cooling period before working on equipment.
� To handle hot parts, use proper tools and/or wear

heavy, insulated welding gloves and clothing to
prevent burns.

READ INSTRUCTIONS.
� Read and follow all labels and the Owner’s Manual

carefully before installing, operating, or servicing
unit. Read the safety information at the beginning
of the manual and in each section.

� Use only genuine replacement parts from the manufacturer.
� Perform installation, maintenance, and service according to the

Owner’s Manuals, industry standards, and national, state, and lo-
cal codes.

1-5. Additional Hazards For Installation, Operation, And Maintenance

FIRE OR EXPLOSION hazard.

� Do not install or place unit on, over, or near com-
bustible surfaces.

� Do not install unit near flammables.

� Do not overload building wiring—be sure power
supply system is properly sized, rated, and protected to handle
this unit.

FALLING EQUIPMENTcan injure.
� Use lifting eye to lift unit and properly installed ac-

cessories only, NOT gas cylinders. Do not exceed
maximum lift eye weight rating (see
Specifications).

� Use correct procedures and equipment of adequate capacity to lift
and support unit.

� If using lift forks to move unit, be sure forks are long enough to ex-
tend beyond opposite side of unit.

� Keep equipment (cables and cords) away from moving vehicles
when working from an aerial location.
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� Follow the guidelines in the Applications Manual for the Revised
NIOSH Lifting Equation (Publication No. 94-110) when manually
lifting heavy parts or equipment.

OVERHEATING can damage motors.
� Turn off or unplug equipment before starting or

stopping engine.
� Do not let low voltage and frequency caused by

low engine speed damage electric motors.
� Use only equipment suitable for operation on 60 or 50/60 Hz

power.

FLYING SPARKS can injure.
� Wear a face shield to protect eyes and face.
� Shape tungsten electrode only on grinder with

proper guards in a safe location while wearing
proper face, hand, and body protection.

� Sparks can cause fires—keep flammables away.

MOVING PARTS can injure.

� Keep away from moving parts.

� Keep away from pinch points such as drive rolls.

BATTERY CHARGING OUTPUTand
BATTERY EXPLOSION can injure.
Battery charging not present on all models.

� Always wear a face shield, rubber gloves, and pro-
tective clothing when working on a battery.

� Stop engine before disconnecting or connecting battery cables or
battery charging cables (if applicable), or before servicing battery.

� Do not allow tools to cause sparks when working on a battery.
� Do not use welding power source to charge batteries or jump start

vehicles unless it has a battery charging feature designed for this
purpose.

� Observe correct polarity (+ and -) on batteries.
� Disconnect negative (-) cable first and connect it last.
� Keep sparks, flames, cigarettes, and other ignition sources away

from batteries. Batteries produce explosive gases during normal
operation and when being charged.

� Follow battery manufacturer’s instructions when working on or
near a battery. See Battery Service Manual (listed in Safety Stand-
ards) for additional information.

� Have only qualified persons do battery charging work.
� If battery is being removed from a vehicle for charging, disconnect

negative (-) cable first and connect it last. To prevent an arc, make
sure all accessories are off.

� Charge lead-acid batteries only. Do not use battery charger to sup-
ply power to an extra-low-voltage electrical system or to charge
any other type of batteries.

� Do not charge a frozen battery.
� Do not use damaged charging cables.
� Do not charge batteries in a closed area or where ventilation is

restricted.
� Do not charge a battery that has loose terminals or one showing

damage such as a cracked case or cover.
� Before charging battery, select correct charger voltage to match

battery voltage.
� Set battery charging controls to the Off position before connecting

to battery. Do not allow battery charging clips to touch each other.
� Keep charging cables away from vehicle hood, door, or moving

parts.

HIGH PRESSURE FLUIDS can injure
or kill.

� Engine fuel system components can be under high
pressure.

� Before working on fuel system, turn off engine to
release pressure.

� If any fluid is injected into the skin or body seek medical help
immediately.

WELDING WIRE can injure.

� Do not press gun trigger until instructed to do so.

� Do not point gun toward any part of the body, other
people, or any metal when threading welding wire.

OVERUSE can cause
OVERHEATING.

� Allow cooling period; follow rated duty cycle.
� Reduce output or reduce duty cycle before starting

to weld again.
� Do not block or filter airflow to unit.

TILTING OF TRAILER can injure.

� Use tongue jack or blocks to support weight.

� Properly install welding generator onto trailer ac-
cording to instructions supplied with trailer.

RECYCLE.
� Recycle or dispose of used liquids in an environ-

mentally safe way. This is especially true for en-
gine fluids such as drain oil and used coolant; this
is also important for coolant from torch/gun cooling

systems.
� Contact your local recycling office or your local distributor for infor-

mation about how to dispose of parts and equipment in an envi-
ronmentally safe way.

READ INSTRUCTIONS.
� Read and follow all labels and the Owner’s Manual

carefully before installing, operating, or servicing
unit. Read the safety information at the beginning
of the manual and in each section.

� Use only genuine replacement parts from the manufacturer.
� Perform installation, maintenance, and service according to the

Owner’s Manuals, industry standards, and national, state, and lo-
cal codes.

HF RADIATION can cause
interference.

� High-frequency (HF) can interfere with radio navi-
gation, safety services, computers, and communi-
cations equipment.

� Have only qualified persons familiar with electronic equipment per-
form this installation.

� The user is responsible for having a qualified electrician promptly
correct any interference problem resulting from the installation.

� If notified by the FCC about interference, stop using the equipment
at once.

� Have the installation regularly checked and maintained.
� Keep high-frequency source doors and panels tightly shut, keep

spark gaps at correct setting, and use grounding and shielding to
minimize the possibility of interference.
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ARC WELDING can cause
interference.

� Electromagnetic energy can interfere with sensitive
electronic equipment such as microprocessors,
computers, and computer-driven equipment such

as robots.
� Be sure all equipment in the welding area is electromagnetically

compatible.

� To reduce possible interference, keep weld cables as short as
possible, close together, and down low, such as on the floor.

� Locate welding operation 100 meters from any sensitive electronic
equipment.

� Be sure this welding equipment is installed and grounded accord-
ing to this manual.

� If interference still occurs, the user must take extra measures such
as moving the welding equipment, using shielded cables, using
line filters, or shielding the work area.

1-6. California Proposition 65 Warnings
WARNING – This product can expose you to chemicals in-
cluding lead, which are known to the state of California to
cause cancer and birth defects or other reproductive harm.

For more information, go to www.P65Warnings.ca.gov.

For Diesel Engines:
WARNING – Breathing diesel engine exhaust exposes you
to chemicals known to the state of California to cause can-
cer and birth defects or other reproductive harm.

�� Always start and operate the engine in a well−ventilated
area.

�� If in an enclosed area, vent the exhaust to the outside.
�� Do not modify or tamper with the exhaust system.
�� Do not idle the engine except as necessary.

For more information, go to www.P65Warnings.ca.gov/diesel.

1-7. Principal Safety Standards
Safety in Welding, Cutting, and Allied Processes, American Welding
Society standard ANSI Standard Z49.1. Website: www.aws.org.

Safe Practices for the Preparation of Containers and Piping for Weld-
ing and Cutting, American Welding Society Standard AWS F4.1.
Website: www.aws.org.

National Electrical Code, NFPA Standard 70 from National Fire Pro-
tection Association. Website: www.nfpa.org.

Safe Handling of Compressed Gases in Cylinders, CGA Pamphlet P-
1 from Compressed Gas Association. Website: www.cganet.com.

Safety in Welding, Cutting, and Allied Processes, CSA Standard
W117.2 from Canadian Standards Association. Website: www.
csagroup.org.

Safe Practice For Occupational And Educational Eye And Face Pro-
tection, ANSI Standard Z87.1, from American National Standards In-
stitute. Website: safetyequipment.org.

Standard for Fire Prevention During Welding, Cutting, and Other Hot
Work, NFPA Standard 51B from National Fire Protection Association.
Website: www.nfpa.org.

OSHA, Occupational Safety and Health Standards for General Indus-
try, Title 29, Code of Federal Regulations (CFR), Part 1910.177 Sub-
part N, Part 1910 Subpart Q, and Part 1926, Subpart J. Website:
www.osha.gov.

OSHA Important Note Regarding the ACGIH TLV, Policy Statement
on the Uses of TLVs and BEIs.Website: www.osha.gov.

Portable Generator Hazards Safety Alert from U.S. Consumer Prod-
uct Safety Commission (CPSC). Website: www.cpsc.gov.

Applications Manual for the Revised NIOSH Lifting Equation from the
National Institute for Occupational Safety and Health (NIOSH). Web-
site: www.cdc.gov/NIOSH.

For Standards regulating hydraulic systems, contact the National Flu-
id Power Association. Website: www.nfpa.com.

Battery Service Manual from the Battery Council International. Web-
site: www.batterycouncil.org.
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1-8. EMF Information
Electric current flowing through any conductor causes localized elec-
tric and magnetic fields (EMF). The current from arc welding (and al-
lied processes including spot welding, arc gouging, plasma arc
cutting, and induction heating operations) creates EMF around the
welding circuit. EMF can interfere with some medical implants, e.g.
pacemakers. Protective measures for persons wearing medical im-
plants have to be taken. For example, restrict access for passersby or
conduct individual risk assessment for operators. All operators should
use the following procedures in order to minimize exposure to EMF
fields:

1. Keep cables close together by twisting or taping them, or using a
cable cover.

2. Do not place your body between cables. Arrange cables to one
side and away from the operator.

3. Do not coil or drape cables around your body.

4. Keep head and trunk as far away from the equipment in the output
circuit as possible.

5. Connect work clamp to workpiece as close to the arc as possible.

6. Do not work next to, sit or lean on, or carry the power source or
other equipment while operating.

About Implanted Medical Devices:

Implanted Medical Device wearers should consult their doctor and the
device manufacturer before performing or going near arc welding,
spot welding, arc gouging, plasma arc cutting, or induction heating op-
erations. If cleared by your doctor, follow the procedures above.

https://www.p65warnings.ca.gov/
https://www.p65warnings.ca.gov/diesel
http://www.aws.org
http://www.aws.org
http://www.nfpa.org
http://www.cganet.com
http://www.csagroup.org
http://www.csagroup.org
http://safetyequipment.org
http://www.nfpa.org
http://www.osha.gov
http://www.osha.gov
http://www.cpsc.gov
http://www.cdc.gov/NIOSH
http://www.nfpa.com
http://www.batterycouncil.org
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