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MILLER’S TRUE BLUE™ LIMITED WARRANTY

Effective January 1, 1582
(Egquipment with a serial number preface of “KC” or newer}

This limited warranty supersedes all previous MILLER warranties and is exclusive with no other guarantees or warranties expressed or implied.

LIMITED WARRANTY — Subject to the terms and conditions below, MILLER Electric
Mig. Co.. Appieton, Wisconsin, warrants to its griginal retail purchaser that new
MILLER equipment sold after the effective date of this limited warranty is free of de-
fects in material and workmanship at the time it is shipped by MILLER. THIS WAR-
RANTY IS EXPRESSLY IN LIEU OF ALL CTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FIT-
NESS. .

Within the warranty periods Hsted below, MILLER will repair or replace any war-
ranted parts or componeants that fail due to such defects in material or workmanship.
MILLER must be notified in writing within thirty (30} days of such defect or failure. at
which time MILLER will provide instructions on the warranty claim procedures to be
followed.

MILLER shall haner warranty claims on warranted equipment listed below in the
event of such a failure within the warranty time periods. All warranty time periods
start on the date that the equipment was delivered to the original retail purchaser,
and are as follows:

1 S Years Parts ~ 3 Years Labor
* Qriginal main power rectffiers
3 Years — Parts and Labar
* Transformer/Rectifier Power Sources
- Plasma Arc Cutting Pawer Sources

* Semi-Automatic and Automatic Wire Feeders
. Bobots

2 Years — Parts and Labor

M Engine Driven Welding Generaters
(NOTE: Engines are warranted separately by the engine manufacturer)

Year -— Parts and Labor

Mater Driven Guns

Process Cantrollers

Water Coolant Systems

HF Units

Grids

Spot Welders

Load Banks

SDX Transformers

Aunning Gear/Trailers

Field Options

(NOTE: Field options are covered under True Blue ™ for the remaining
warranty periad of the product they are installed in, ar for a minimum of
one year — whichever is greater.)

§ Months — Batteries

90 Days -- Parts and Labor

. MIG Guns/TIG Tarches

* Plasma Cuting Torches
Remate Contrcls

* Accessory Kits
* Replacement Pars

MILLER'S True Biue ™ Limited Warranty shall et apply to:

1 ttems furnished by MILLER. but manufaciured by others. such as ergines or
irade aceessories, These items are covered by the manufacturer's warranty. if
any. :

Consyumatie COMPONenis, 5UCH as CoNtalt 1ps, culting nozzles, contactors
and relays

Eguipment that has been modified Sy any party other than MILLER. or eguip-
mert that nas been improperly metaled, improperty cperated or misused
tased upon industry standards. ar equigment whi.ch has not had reasonable
and necessary maintenance. or equicment which has been used for operation
sutside of the specifications for the equipment

MILLER PRODUGTS ARE INTENDED FOR PURCHASE AND USE BY COMMER-
CIAL/INDUSTAIAL USERS AND PERSONS TRAINED AND EXPERIENCED IN
THE USE AND MAINTENANCE OF WELDING EQUIPMENT

In the event of 3 warranty claim covered by t™s waranty, the exelusive remedies
shali be, at MILLER'S ogtion: (1) repair; or {2) replacerment: ar, where authorized in
writing by MILLER in appropriate cases. (3) the rzascrable cost of repair or replace-
ment ai ar autharized MILLES service station: or {4] payment of or credit for the pur-
chase orice {less reasonable depreciation based upon acial use) upon return of the
goods 2t customes’s risk and expense. MILLER'S optien of repair or replacement
will e F O 8., Faclory at Appleten, Wisconsin, or £O.8. at a MILLER authorized ser-
vice facility as determined by MILLER. Trerefere no compensation or reimburse-
mant for iransportation costs of any king will be allowed

TO THE EXTENT PERMITTED 8Y LAW. THE REMEDIES PROVIDED HESEIN
ARE THE SOLE AND EXCLUSIVE REMEDIES. IN NQ EVENT SHALL MILLER BE
LIABLE FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES (INCLUBING LOSS OF PROFIT), WHETHER BASED ON CON-
TRACT TORT QR ANY OTHER LEGAL THEDRY

ANY EXPREES WARRANTY NOT PROVIDED HEREIN AND ANY IMPLIED WAR-
RANTY, GUARANTY QR REPRESENTATION AS TO PERFCRAMANCE. AND ANY
REMEDY FOR BREACH OF CONTRACT TORT OR ANY OTHER LEGAL
THEORY WHICH, BUT FOR THIS PROVISION, MIGHT ARISE 8Y IMPLIGATION,
OPERATION OF LAW, CUSTOM CF TRADE OR COUARSE OF DEALING, IN-
CLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY QR FITNESS
FOR PAATICULAR PURPOSE, WITH RESPECT TO ANY AND ALL EQUIPMENT
FURNISHED B8Y MILLER 1S EXCLUDED AND DiSCLAIMED 8Y MILLERA.

Seme states in the U.5.A. do not allow limitations of how Yong an implied warranty
lasts, or the exclusion of incidental. indirect. special or carseguential damages, so
the above limitation or exclusior may not app'y to you. This warranty provides spe-
cific lega’ nghts, and othe- righs may be avatable, bu! may vary from state to state.

in Canada. legistation in saome provirces provides for certain additionai warranties
or remedies other than as stated herein, and to the extent that they may not be
waived. the Imitations and exclusions set out above may not apaly. This Limited
Warranty proviges specific lega) nghts, and other rignts may be availabie, but may
~ary from province to province.

®

RECEIVING-HANDLING

Before unpacking equipment, check carten for any damage that may have occurred during shipment. Fite any claims for loss or damage
with the delivering carrier. Assistance for filing or settling claims may be obtained from distributor and/or equipment manufacturer's
Transportation Departrment.

When requesting information about this equipment, always provide Model Designation and Sertal or Style Number,

Use the following spaces to record Model Designatior and Serial or Style Number of your unit. The information is located onthe rating label
or nameplate.

Model

Seriaf or Style No.

Date of Purchase
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CERTIFICATE

NAME OF EQUIPMENT. , MODEL NO.

SERIAL NO. DATE:

This equipment has been type-tested under standardized field test conditions as recommended by the
Joint Industry Committee on High Frequency Stabilized Arc Welding Machines found to radiate less than 10
microvolts per meter at a distance of one mile, the maximum allowable limit established by the Federal Com-
munications Commission for equipment of this type.

Installations using this equipment on the basis of these tests, may reasonably be expected to meet the
radiation limitations established by the Federal Communications Commission, only when installed, oper-
ated and maintained as specified in the instruction book provided.

USER’S CERTIFICATION

The welding equipment identified above has been installed in accerdance with the specific instructions
applicable to this madet as outlined in the instruction book furnished. Itis being used only for the purpose for
which it was intended and is being maintained and operated in accordance with the manufacturer’s instruc-
tions.

Date Installed Signed
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SECTION 1 - SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCE
e S R S XS

1-1. INTRODUCTION

We learn by experience. Learning safety through per-
sona} experience, like a child touching a hot stave is
harmful, wasteful, and unwise. Letthe experience of oth-
ers teach you.

Safe practices developed from experience in the use of
welding and cutting are described in this manual. Re-
search, development, and field experience have
evolved reliable equipment and safe installation, opera-
tion, and servicing practices. Accidents occur when
equipment is improperly used ar maintained. The rea-
son for the safe practices may not always be given.
Some are based on common sense, others may require
technical volumes to explain. It is wiser to follow the
rules.

Read and understand these safe practices before at-
tempting to install, operate, or service the equipment.
Comply with these procedures as applicable to the par-
ticular equipment used and their instruction manuals, for
personal safety and for the safety of others.

Failure to observe these safe practices may cause seri-
ous injury or death. When safety becomes a habif, the
equipment can be used with confidence.

These safe practices are divided into two Sections:
1-General Precautions, common to arc welding and cut-
ting; and 2-Ar¢ Welding (and Cutting) (only).

Reference standards; Published Standards on safety
are also available for additional and more complete pro-
cedures than those given in this manual. They are listed
in the Standards Index in this manual. ANSI Z49.1 is the
maost compiete.

The National Electrical Code, Occupational Safety and
Health Administration, local industrial codes, and local
inspection requirements also provide a basis for equip-
ment instaliation, use, and service.

1-2. GENERAL PRECAUTIONS

Different arc welding processes, electrode alloys,
and fluxes can produce different fumes, gases, and
radiation levels. In addition to the information in this
manual, be sure to consult fiux and electrode manu-
facturers Material Safety Data Sheets (MSDSs) for
specific technical data and precauticnary measures
concerning their material.

A. Burn Prevention

Wear protective clothing-gauntlet gloves designed for
use in welding, hat, and high safety-toe shoes. Button
shirt collar and pocket flaps, and wear cuffless trousers
to avoid entry of sparks and slag.

Wear helmet with safety goggles and glasses with side
shields underneath, appropriate filter lenses or plates
(protected by clear cover glass). This is a MUST for

welding or cutting, (and chipping) to protect the eyes
from radiant energy and flying metal. Replace cover
glass when broken, pitted, or spattered. See 1-3A.2.

Avaid oily or greasy clothing. A spark may ignite them.

Hot metal such as electrode stubs and workpieces
should never be handled without gloves.

Medical first aid and eye treatment. First aid facilities and
a qualified first aid person should be available for each
shift unless medical facilities are ¢close by for immediate
treatment of flash burns of the eyes and skin burns.

Ear plugs should be worn when working on overhead or
in a confined space. A hard hat should be worn when
others work overhead.

Flammable hair preparations should not he used by per-
sons intending to weld or cut.

B. Toxic Fume Prevention

Severe discomfort, illness or death can result from
fumes, vapors, heat, or oxygen enrichment or depletion
that welding {(or cutting) may produce. Prevent them with
adequate ventilation as described in ANSI Standard
Z249.1 listed in Standards Index. NEVER ventilate with
oxygen.

Lead -, cadmium -, zinc -, mercury -, and beryllium-bear-
ing and similar materials, when welded (or cut) may pro-
duce harmful concentrations of toxic fumes. Adequate
local exhaust ventilation must be used, or each personin
the area as well as the operator must wear an air-sup-
plied respirator. For beryllium, both must be used.

Metals coated with or containing materials that emit toxic
fumes should not be heated unless coating is removed
from the work surface, the area is well ventilated and, if
necessary, while wearing an air-supplied respirator.

Work in 2 confined space only while it is being ventilated
and, if necessary, while wearing an air-supplied respira-
tor.

Gas leaks in a confined space should be avoided.
Leaked gas in large quantities can change oxygen con-
centration dangerously. Do not bring gas cylindersinto a
confined space.

Leaving confined space, shut OFF gas supply at source
to prevent possible accumulation of gasesin the space if
downstream valves have been accidentally opened or
left open. Check to be sure that the space is safe before
re-entering it.

Vapors from chlorinated solvents ¢an be decomposed
by the heat of the arc {or flame) to form PHOSGENE, a
highly toxic gas, and other lung and eye irritating prod-
ucts. The ultraviolet (radiant) energy of the arc can also
decompose trichloroethylene and perchloroethylene va-
porstoform phosgene. DONOT WELD or cut where sol-
vent vapors can be drawn into the welding or cutting at-
mosphere or where the radiant energy can penetrate to
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atmospheres containing even minute amounts of
trichloroethylene or perchloroethylene.

C. Fire and Explosion Prevention

Causes of fire and explosion are: combustibles reached
by the arc, flame, flying sparks, hot slag or heated mate-
rial; misuse of compressed gases and cylinders; and
short circuits.

BE AWARE THAT flying sparks or falling slag can pass
through cracks, alang pipes, through windows or doors,
and through wall or floor openings, cut of sight of the
goggled operator. Sparks and slag can fiy 35 feet.

To prevent fires and explosion:

Keep equipment clean and operable, free of oil, grease,
and (in electrical parts) of metallic particles that can
cause short circuits.

If combustiblies are in area, do NOT weld or cut. Move
the work if practicable, to an area free of combustibles.
Avoid paint spray rooms, dip tanks, storage areas, venti-
lators. If the work cannot be moved, move combustibles
at least 35 feet away out of reach of sparks and heat; or
protect against ignition with suitable and snug-fitting,
fire-resistant covers or shields.

Walls touching combustibles on opposite sides should
not be welded on (or cut). Walls, ceilings, and flocr near
work should be protected by heat-resistant covers or
shields.

Fire watcher must be standing by with suitable fire extin-
quishing equipment during and for scme time after weld-
ing or cutting if:

a. appreciable combustibles (including building
construction) are within 35 feet

b. appreciable combustibles are further than 35
feet but can be ignited by sparks

c. openings (concealed orvisibie) in floors or walls
within 35 feet may expose combustibles to
sparks

d. combustibles adjacent to walls, ceilings, roofs,
or metal partitions ¢an be ignited by radiant or
conducted heat.

Hot work permit should be obtained before operation to
ensure supervisor's approval that adequate precautions
have been taken.

After work is done, check that area is free of sparks,
glowing embers, and flames.

An empty container that held combustibles, or that can
produce flammable or toxic vapors when heated, must
never be welded on or cut, unless container has first
been cleaned as described in AWS Standard A8.0, listed
7 in Standards Index.

Thisincludes: athorough steam or caustic cleaning {ora
solvent or water washing, depending on the combusti-
ble's solubility) followed by purging and inerting with ni-
trogen or carbon dioxide, and using protective equip-
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ment as recommended in A6.0. Waterfilling just below
working level may substitute for inerting.

A container with unknown contents shauld be cleaned
{see preceding paragraph). DoNOT depend on sense of
smell or sight to determine if it is safe to weld or cut.

Hollow castings or coniainers must be vented before
welding or cutting. They can explode.

Explosive atmospheres. Never weld or cut where the air
may contain flammable dust, gas. or liquid vapors (such
as gasoline).

D. Compressed Gas Equipment

Standard precautions. Comply with precautions in this
manual. and those detailed in CGA Standard P-1, SAFE
HANDLING OF COMPRESSED GASES IN CYLIN-
DERS, listed 11 in Standards Index.

1. Pressure Regulators

Regqulator relief valve is designed to protect only the
requlater from overpressure; it is netintended to protect
any downstream equipment. Provide such protection
with one or more relief devices.

Never connect a regulator to a cylinder cantaining gas
other than that for which the regulator was designed.

Remove faulty regulator from service immediately for re-
pair (first close cylinder valve). The following sympioms
indicate a fauity regulator:

Leaks-if gas leaks externally.

Excessive Creep-if delivery pressure continues to rise
with downstream valve closed.

Fauity Gauge-if gauge pointer does not move off stop pin
when pressurized, nor returns to stop pin after pressure
release.

Repair. Do NOT attempt to repair. Send faulty regulators
for repair to manufacturer's designated repair center,
where special technigues and tools are used by trained
personnel.

2. Cylinders

Cylinders must be handied carefully to preventleaks and
damage to their walls, valves, or safety devices:

Avoid electrical circuit contact with cylinders including
third rails, electrical wires, or welding circuits. They can
produce short circuitarcs that may lead to a serious acci-
dent. (See 1-3C))

ICC or DOT marking must be on each cylinder. Itis an
assurance of safety when the cylinder is properly han-
dled.

Identifying gas content. Use only cylinders with name of
gas marked on them; do not rely on color to identify gas
content. Notify suppfier if unmarked. NEVER DEFACE
or alter name, number, or other markings on a cylinder. It
is ilegai and hazardous.

Empties: Keep valves closed, replace caps securely;
mark MT; keep them separate from FULLS and return
promptly.



Prohibited use. Never use a cylinder or its contents for
other than its intended use, NEVER as a support or

~ . roller.

Locate or secure cylinders so they cannot be knocked
over.

Passageways and work areas. Keep cylinders clear of
areas where they may be struck.

Transporting cylinders. With a crane, use a secure sup-
port such as a platform or cradle. Da NOT lift cylinders off
the ground by their valves or caps, or by chains, slings,
or magnets.

Do NOT expose cylinders to excessive heat, sparks,
slag, and flame, etc. that may cause rupture. Do not al-
low contents to exceed 130°F. Cool with water spray
where such exposure exists.

Protect cylinders particularly valves from bumps, falls,
falling objects, and weather. Replace caps securely
when moving cylinders.

Stuck valve. Do NOT use a hammer orwrenchtoopena
cylinder valve that can not be opened by hand. Notify
your supplier.

Mixing gases. Never try to mix any gases in a cylinder.

Never refill any cylinder.

Cylinder fittings shoutd never be modified or exchanged.
3. Hose

Prohibited use. Never use hose other than that designed
for the specified gas. A general hose identification rule
is: red for fuel gas, green for oxygen, and black for inert
gases.

Use ferrules or clamps designed for the hose (not ordi-
nary wire or cther substitute) as a binding to connect
hoses to fittings.

No copper tubing splices. Use only standard brass fit-
tings to splice hose.

Avaid long runs to prevent kinks and abuse. Suspend
hose off ground to keep it from being run over, stepped
on, or otherwise damaged.

Coil excess hose to prevent kinks and tangles.

Protect hose from damage by sharp edges, and by
sparks, slag, and open flame.

Examine hose regulariy for leaks, wear, and loose con-
nections. Immerse pressured hose in water; bubbles in-
dicate leaks.

Repair leaky or worn hose by cutting area out and splic-
ing (1-2D3). Do NOT tape.

4.  Proper Connections

Clean cylinder valve outlet of impurities that may clog
crifices and damage seats before connecting regulator.
Except for hydrogen, crack valve momentarily, pointing

outlet away from peopie and sources of ignition. Wipe
with a clean lintless cloth.

Match reguiator to cylinder. Before connecting, check
that the regulator label and cylinder marking area, and
thai the regulatorinlet and cylinder outlet match. NEVER
CONNECT a regulator designed for a particular gas or
gases to a cylinder containing any other gas.

Tighten connections. When assembling threaded con-
nections, clean and smooth seats where necessary.
Tighten. If connection leaks, disassemble, clean, and
retighten using properly fitting wrench.

Adapters. Use a CGA adapter (available from your sup-
plier) between cylinder and regulator, if one is required.
use two wrenches to tighten adapter marked RIGHT and
LEFT HAND threads.

Regutator outlet (or hose) connections may be identified
by right hand threads for oxygen and left hand threads
{with grooved hex on nut or shank) for fuel gas.

5. Pressurizing Steps:

Drain regulator of residual gas through suitable vent be-
fore opening cyfinder {or manifold valve) by turning ad-
justing screw ir (clockwise). Draining prevents exces-
sive compression heat at high pressure seat by allowing
seat to open on pressurization. Leave adjusting screw
engaged slightly on single-stage regulators.

Stand to side of regulator while opening cylinder valve.

Open cylinder valve slowly so that regulator pressure in-
creases slowly. When gauge is pressurized (gauge
reaches regulator maximum,) leave cylinder valve in foi-
lowing position: For oxygen, and inert gases, open fully
to seal siem against possible leak. For fuel gas, opento
less than one turn to permit quick emergency shutoff.

Use pressure charts (available from your supplier) for
safe and efficient, recommended pressure settings on
regulators.

Check for leaks on first pressurization and regularly
there-after. Brush with seap solution (capfull of Ivory Lig-
uid* or equivalent per gallon of water). Bubbles indicate
leak. Clean off soapy water after test; dried soap is com-
bustible.

E. User Responsibilities

Remove leaky or defective equipment from service im-
mediately for repair. See User Responsibility statement
in eguipment manual.

F. Leaving Equipment Unattended
Close gas supply at source and drain gas.
G. Rope Staging-Support

Rope staging-support should not be used for welding or
cutting operation; rope may burn.

*Trademark of Proctor & Gamble.
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1-3. ARC WELDING

Comply with precautions in 1-1, 1-2, and this section.
Arc Welding, properly done, is a safe process, but a
careless aperator invites trouble. The equipmentcarries
high currents at significant voltages. The arc is very
bright and hot. Sparks fly, fumes rise, ultraviolet and in-
frared energy radiates, weldments are hot, and com-
pressed gases may be used. The wise operator avoids
unnecessary risks and protects himself and others from
accidents. Precautions are described here and in stan-
dards referenced in index.

A. Burn Protection
Comply with precautions in 1-2.

The welding arc is intense and visibly bright. lts radiation
can damage eyes, penetrate lightweight clothing, reflect
from light-colored surfaces, and burn the skin and eyes.
Skin burns resemble acute sunburn, those from gas-
shielded arcs are more severe and painful. DON'T GET
BURNED; COMPLY WITH PRECAUTIONS.

1. Protective Clothing

Wear long-sleeve clothing (particularly fer gas-shielded
arg) in addition ta gloves, hat, and shoes (1-2A). As nec-
essary, use additional protective clothing such as leather
iacket or sleeves, flame-proof apron, and fire-resistant
leggings. Avoid outer garments of untreated cotton.

Bare skin protection. Wear dark, substantial clothing.
Button collar to protect chest and neck and button pock-
ets to prevent entry of sparks.

2. Eye and Head Protection

Protect eyes from exposure 1o arc. NEVER look at an
electric arc without protection.

Welding helmet or shield containing a filter plate shade
no. 12 or denser must be used when welding. Place over
face before striking arc.

Protect filter plate with a clear cover plate.

Cracked or broken helmet or shield should NOT be
worn; radiation can pass through to cause burns.

Cracked, broken, or loose filter plates must be replaced
IMMEDIATELY. Replace clear cover piate when broken,
pitted, or spattered.

Flash goggles with side shields MUST bewornunderthe
helmet o give some protection to the eyes should the
helmet not be lowered over the face before an arc is
struck. Looking at an arc momentarily with unprotected
eyes (particularly a high intensity gas-shielded arc) can
cause a retinal burn that may leave a permanent dark
area in the field of vision.

3. Protection of Nearby Personnel

Enclosed welding area. For production welding, a sepa-
rate room or enclosed bay is best. In open areas, sur-
round the operation with low-reflective, non-combusti-
ble screens or panels. Allow for free air circulation, par-
ticularly at floor level.
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Viewing the weld. Provide face shields for all persans
who will be lcoking directly at the weld.

Others working in area. See that all persons are wearing
flash goggles.

Before starting to weld, make sure that screen flaps or
bay doors are closed.

B. Toxic Fume Prevention
Comply with precautions in 1-28.

Generator engine exhaust must be vented to the outside
air. Carbon monoxide can kill.

C. Fire and Explosion Prevention
Comply with precautions in 1-2C.

Equipment's rated capacity. Do not overicad arc welding
eguipment. It may overheat cables and cause a fire.

Loose cable connections may overheat or flash and
cause a fire.

Never strike an arc on a cylinder or other pressure ves-
sel, It creates a brittle area that can cause a violent rup-
ture or lead to such a rupture under rough handling.

b. Compressed Gas Equipment
Comply with precautions in 1-2D.
E. Shock Prevention

Exposed hot conductors or other bare metal in the weld-
ing circuit, or in ungrounded, electrically-HOT equip-
ment can fatally shock a person whose body becomes a
conductor. DO NOT STAND, SIT, LIE, LEAN ON, OR
TOUCH a wet surface when welding, without suitable
protection.

To protect against shack:

Wear dry insulating gloves and body protection. Keep
body and clothing dry. Never work in damp area without
adequate insulation against electrical shock. Stay on a
dry duckboard, or rubber mat when dampness or sweat
can not be avoided. Sweat, sea water, or moisture be-
tween body and an electrically HOT part or grounded
metal reduces the electrical resistance, and could en-
able dangercus and possibly lethal currents to flow
through the body.

A voltage will exist between the electrode and any con-
ducting object in the werk circuit. Examples of conduct-
ing objects include, but are notlimited to, buildings, elec-
trical tools, work benches, welding power source cases,
workpieces, etc. Never touch the electrode and any
metal object unless the welding power source is off.

1. Grounding the Equipment

Arc welding equipment must be grounded according to
the National Electrical Code, and the work must be
grounded according to ANSI Z49.1 “Safety In Welding
And Cutting.”

When installing, connect the frames of each unitsuch as
welding power source, control, work table, and water cir-
culator to the building ground. Conductors must be ade-
guate to carry ground currents safely. Equipment made



electrically HOT by stray current may shock, possibly fa-
tally. Do NOT GROUND to electrical conduit, or te & pipe
carrying ANY gas or flammabie liquid such as oil or fuel.

Three-phase connection. Check phase requirements of
equipment before instaliing. If only 3-phase power is
available, connect single-phase equipment to only two
wires of the 3-phase line. Do NOT connect the equip-
ment ground lead to the third (live) wire, or the equip-
ment will become electrically HOT-a dangerous condi-
tion that can shock, possibly fatally.

Before weiding, check ground for continuify. Be sure
conductors are touching bare metal of equipment
frames at connections.

If a line cord with a ground lead is provided with the
equipment for connection to a switchbox, connect the
ground lead to the grounded switchbox. If a three-prong
piug is added for connection to a grounded mating re-
ceptacle, the ground lead must be connected to the
ground prong only. If the line cord comes with a three-
prong plug, connect to a grounded mating receptacle.
Never remove the ground prong from a plug, or use a
plug with a broken off ground prong.

2. Electrode Holders

Fully insulated electrode holders should be used. Do
NOT use holders with protruding screws.

3. Connectors

Fully insulated lock-type connectors should be used to
join welding cable iengths.

4. Cables

Frequentiy inspect cables for wear, cracks and damage.
IMMEDIATELY REPLACE those with excessively worn
or damaged insulation to avoid possibly-lethal shock
from bared cable. Cabies with damaged areas may be
taped to give resistance equivalent to original cable.

Keep cable dry, free of oil and grease, and protected
from hot metal and sparks.

5. Terminals And Other Exposed Parts

Terminals and other exposed parts of electrical units
should have insulating covers secured before operation.

6. Electrode
a. Egquipmentwith output on/off control (contactor)

Welding power sources for use with the gas
metal arc welding (GMAW), gas tungsten arc
welding (GTAW) and similar processes nor-
mally are equipped with devices that permit on-
off control of the welding power output. When so
equipped the electrode wire becomes electri-
cally HOT when the power source switch is ON
and the welding gun switch is closed. Never
touch the electrode wire or any conducting ob-
ject in contact with the electrode circuit unltess
the welding power source is off.

b. Equipment without output on/off control (no
contactor}

Welding power sources used with shielded
metal arc welding (SMAW) and similar proc-
esses may not be equipped with welding power
output on-off control devices. With such equip-
ment the electrode is electrically HOT when the
power switch is turned ON. Never touch the
electrode uniess the welding power source is
off.

7. Safety Devices

Safety devices such as interlocks and circuit breakers
should not be disconnected or shunted out.

Before installation, inspection, or service, of equipment,
shut OFF all power and remove line fuses (or fock or red-
tag switches) to prevent accidental turning ON of power.
Disconnect alt cables from welding power source, and
puli all 115 volts line-cord plugs.

Do not open power circuit or change polarity while weld-
ing. If, in an emergency, it must be disconnected, guard
against shock burns, or flash from switch arcing.

Leaving equipment unattended. Always shut OFF and
disconnect all power to equipment.

Power disconnect switch must be available near the
welding power source.

F. Protection For Wearers of Electronic Life Sup-
port Devices (Pacemakers)

Magnetic fields from high currents can affect pacemaker
operation. Persons wearing electronic life support
equipment {pacemaker) should consult with their doctor
before going near arc welding, gouging, or spot welding
operations.

1-4, STANDARDS BOOKLET INDEX

For more infarmation, refer {o the following standards or
their latest revisions and comply as applicable:

1. ANSI Standard Z49.1, SAFETY IN WELDING
AND CUTTING obtainable from the American
Welding Society, 550 N.W. Ledeune Rd, Miami,
FL 33126.

2.  NIOSH, SAFETY AND HEALTH IN ARC WELD-
ING AND GAS WELDING AND CUTTING ob-
tainable from the Superintendent of Documenits,
U.S. Government Printing Office, Washington,
D.C. 20402.

3. QSHA, SAFETY AND HEALTH STANDARDS,
29CFR 1910, obtainabie from the Superinten-
dent of Documents, U.S. Government Printing -
Office, Washington, D.C. 20402. '

4, ANSI Standard Z87.1, SAFE PRACTICES FOR
OCCUPATION AND EDUCATIONAL EYE AND
FACE PROTECTION obtainable from the Ameri-
can National Standards Institute, 1430 Broad-
way, New York, NY 10018.

5. ANSI Standard Z41.1, STANDARD FOR MEN'’S
SAFETY-TOE FOOTWEAR obtainable from the
American National Standards Institute, 1430
Broadway, New York, NY 10018.
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6. ANSI Standard Z49.2, FIRE PREVENTION IN
THE USE OF CUTTING AND WELDING PROC-
ESSES obtainable from the American National
Standards Institute, 1430 Breadway, New York,
NY 10018.

7. AWS Standard A6.0, WELDING AND CUTTING
CONTAINERS WHICH HAVE HELD COMBUS-
TIBLES obtainable from the American Welding
Society, 550 N.W. LeJeune Rd, Miami, FL 33126.

8. NFPA Standard 51, OXYGEN-FUEL GAS SYS-
TEMS FOR WELDING, CUTTING, AND ALLIED
PROCESSES obtainable from the National Fire
Protection Association, Batterymarch Park,
Quincy, MA 02269.

9. NFPA Standard 70, NATIONAL ELECTRICAL
CODE obtainabte from the Nationa! Fire Protec-
tion Association, Batterymarch Park, Quincy, MA
02269.

10. NFPA Standard 518, CUTTING AND WELDING
PROCESSES obtainable from the National Fire
Protection Association, Batterymarch Park,
Quincy, MA 02269.

11. CGAPamphlet P-1, SAFE HANDLING OF COM-
PRESSED GASES IN CYLINDERS cbtainable

from the Compressed Gas Association, 1235 Jef-
ferson Davis Highway, Suite 501, Arlington, VA
22202.

12.  CSA Standard W117.2, CODE FOR SAFETY IN
WELDING AND CUTTING obtainable from the
Canadian Standards Association, Standards
Sales, 178 Rexdale Boulevard, Rexdale, Ontario,
Canada MSW 1R3.

13.  NWSA booklet, WELDING SAFETY BIBLIOG-
RAPHY obtainable from the National Welding
Supply Association, 1800 Arch Street, Philadel-
phia, PA 19103.

14.  American Welding Society Standard AWSF4.1,
RECOMMENDED SAFE PRACTICESFORTHE
PREPARATION FOR WELDING AND CUTTING
OF CONTAINERS AND PIPING THAT HAVE
HELD HAZARDOUS SUBSTANCES, obtainable
from the American Welding Society, 550 N.W.
Ledeune Rd, Miami, FL 33126.

15.  ANSI Standard Z88.2, PRACTICE FOR RESPI-
RATCORY PROTECTION, obtainable from the
American National Standards Institute, 1430
Broadway. New York, NY 10018.

SECTION 2 — SAFETY PRECAUTIONS AND SIGNAL WORDS

2-1. GENERAL INFORMATION AND SAFETY
A. General

Information presented in this manual and on various la-
bels, tags, and plates on the unit pertains to equipment
design, installation, operation, maintenance, and
troubleshooting which should be read, understoad, and
followed for the safe and effective use of this equipment.

The nameplate of this unit uses international symbols for
labeling the front panel controls. The symbaols also ap-
pear at the appropriate section in the text.

B. Safety

The installation, operation, maintenance, and trouble-
shoaoting of arc welding equipment reguires practices
and procedures which ensure personal safety and the
safety of others. Therefore, this equipment is to be in-
stalled, operated, and maintained only by qualified per-
sons in accordance with this manual and zall applicable
codes such as, but not limited to, those listed at the end
of Section 1 — Safety Bules For Operation Of Arc Weld-
ing Power Source,
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2-2. SAFETY ALERT SYMBOL AND SIGNAL
WORDS

The following safety alert symbol and signal words are
used throughout this manual to call attention to and iden-
tify different levels of hazard and special instructions.

This safety alert symbol is used with the signal
words WARNING and CAUTION to cail atten-
tion to the safety statements.

WARNING statements identify procedures or
practices which must be followed to avoid seri-
ous personal injury or loss of fife.

CAUTION statements identify procedures or
practices which must be followed to avoid minor
personal injury or damage to this equipment.

IMPORTANT statements identify special instructions
necessary for the maost efficient operation of this equip-
ment.



[

SECTION 3 — SPECIFICATIONS
AR

Tabhie 3-1. Specifications

Amperes Input At AC
. Max. |Balanced Rated Load Output
Rated Welding | open- Weiaht
Model Welding Ranges | Circuit 60 Hz Single-Phase KVA | KW €9
Amperes Amperes| ygitage
. 200V | 230V | 460V | 575V Net Ship

. . 687 Ibs. | 702 Ibs.

V\gg!gyt NEMA Class || 1495| 130 | 65 | 52 |299 (168 @45 4g)| (378 kg)
350 At 34 Volis

With > 695 lbs. | 710 1bs.

PF[C* 40% Duty Cycle 55 " 1104 | o8 48 38.4 22 17 [ (316 kg) | (322 kg)

Without ' 262113 687 Ibs.| 702 |bs.

PEC* | NEMA Class 1 181 | 114 | 57 | 45.6 | 2621135 595 q)| (318 kg)
300 At 32 Volts

i 695 Ibs. | 710 1bs.

F\f‘ll:'g‘* 60 % Duty Cycle 89.7 78 39 312 | 179] 137 (316 kg) | (322 kg)

*Power Factor Correction {optional).

fnches Mi]limeteré
*A 44-1/4 1124
P
B 31-1/4 794
C 25-1/2 648
2 Holes
9/16 in. D 2-13/16 71
{14 mm)
A  Dia. E 22-3/4 578
| F 19 483
| G 1-7/8 48
5
-~ c o F \3\
X/ E *47 in. (1194 mm) to top of lifting eye.

B \/
o)
SC-114 117-A

Figure 3-1. Dimensional Drawing

Chart 3-1. Volt-Ampere Curves

A. AC Mode B. DC Mode
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3-1.  VOLT-AMPERE CURVES (Chart 3-1)

G—) RATED OUTPUT

The volt-ampere curves show the voltage and amper-
age output capabilities of the welding power source.
Voltage and amperage adjustment is provided by the
AMPERAGE ADJUSTMENT Control. Curves of other
settings fall between the curves shown.

3-2.  DUTY CYCLE (Chart 3-2)

The duty cycle is the percentage of a ten minute period
that a welding power source can be operated at a given
output without overheating and damaging the unit. This
welding power source has dua! duty cycle ratings, each
for a specific amperage output range. See Chart 3-2 for
various amperage output ranges and associated duty
cycles. [fthe unitis operated in the 350 amperage output
range, this unit is rated at 40 percent duty cycle; there-
fore, the unit can be operated at 350 amperes for four
consecutive minutes, but it must operate at no load for
the remaining six minutes to allow proper cooling. lf the
welding amperes decrease, the duty cycle increases.
When the welding power source is operated in the 300
ampere range, the unitis rated at 60 percent duty cycle.

Refer to the Duty Cycle Chart (Chart 3-2) tc determine
the output of the welding power source at various duty
cycles.

INGS will damage the welding power source.

A CAUTICON: EXCEEDING DUTY CYCLE RAT-
e [Jo not exceed indicated duty cycles.

Chart 3-2. Duty Cycle

RATED QUTPUT:
- —!
< T
- T
350 L
-
o =
@ .
w +
o ™.
= : I
< T ~
0 T
g * i X ..
ES | N
!
4
}
1
200 t :
30 40 50 e T # o W
% DUTY CYCLE SB-000 768-A

3-3. DESCRIPTICN

This unit produces constant current ac/dc weld output
for the Gas Tungsten Arc (GTAW) or Shielded Metal Arc
Welding (SMAW) process. This unit requires single-
phase input power of the voltage specified on the rating
fabel.

The Syncrowave welding power source produces
square wave ac weld output. The 350 in the product de-
signation refers to rated weld output (see Table 3-1 for
specifications).

The following optional equipment can be provided onthe
welding paower source and are covered within this Own-
er's Manuak:

*  Coolant Valve

*  Preflow Time Switch And Control
*  Spot Time Switch And Control

*  Pulser Switch And Controls

IMPORTANT: Foracomplete listing of Options and Ac-
cessories, see back cover of this manual.

SECTION 4 — INSTALLATION OR RELOCATION

IMPORTANT: Read entire Section 9 on equipment that
produces output in the radio frequency range, such as
high-frequency arc starters, for site selection informa-
tion and installation requirements before beginning the
installation procedure.

4-1. SITE SELECTION

Select an installation site which provides the following:
1. Correct input power supply (see unit nameplate)
2. Shielding gas supply (if applicable)
3.  Water supply (if applicable)

OM-352 Page 8

4. Adequate ventilation and fresh air supply
5. No flammables
6. Aclean and dry area

7. Proper temperature that avoids extremes of heat
or cold

8. Proper airflow around unit

9. Adequate space for removing top cover and outer
panels for installation, maintenance, and repair
functions.



Base mounting holes provide the capability to install and
secure the uniton a running gear orina permanentioca-
tion. Figure 3-1 gives overall dimensions and base
mounting hole laycut. A permanent installation site for
securing the unit should allow sufficient space on all
sides and above the unit to open access door(s), or re-
move top cover and outer enclosure paneis for mainte-
nance and repair functions.

WARNING: FIRE OR EXPLOSION canresult
from placing unit on or over combustible
surfaces; RESTRICTED AIRFLOW can
cause overheating and possible damage to
internal parts.

e Do notlocate unit over combustible surfaces.

* Maintain at least 18 inches (457 mm) of
unrestricted space on all sides of unit, and
keep underside free of obstructions.

e Do not place any filtering device over the in-
take air passages that provide airflow for
cooling this unit.

Warranty is void if any type of filtering device is
used at intake air passages.

4-2. TRANSPORTING METHODS

This welding power source is equipped with a lifting eye
for moving the unit during installation. Weight capagcity of

- the lifting eye only allows for supporting the welding
power source.

WARNING: ELECTRIC SHOCK can kill.
s Do not fouch live electrical parts.

e Disconnect inpuf power conductors from
deenergized supply line BEFORE moving
welding power source.

FALLING EQUIPMENT can cause serious

personal injury and equipment damage.

s Use lifting eye to lift unit only, NOT running
gear, gas cylinders, or any other heavy acces-
sories or devices.

s Use equipment of adequate capacity to lift the
unit.

s [flifting or moving this unit with lift forks under
the base, be sure that /it forks are long
encugh to extend beyond opposite side of the
base. '

Using it forks too short can damage internal
parts if tips of the lift forks penetrate the unit
base, or may cause personal injury and/or
equipment damage if unit falls off the Iift forks.

4-3. WELD OUTPUT CONNECTIONS (Figure 4-1)

99 RATED OUTPUT

To obtain full rated output from this unit, itis necessary to
select, prepare, and install proper weld cables. Failure to
comply inany of these areas may resultin unsatisfactory
welding performance.

Circuit Breaker
(see Section 7-2)

/ 115 Volts AC

Dupiex Receptacle

Z ,Amote Contactor

And Amperage
I Controi Receptacle

™ GasIn
1 Gas Valve
™ Gas Out

<

High Frequency
Intensity Control
(see Section 5-10)

Electrode Weld
Cutput Terminal

Vi

High Frequency
Spark Gaps

(see Section 7-4) Work Weld

QOutput Terminal SC-114 118-A

Figure 4-1. Lower Front Panel

A. Weld Cable Selection

Use the following guidelines to select weld cables:

1. Use the shortest possible cables, and place ca-
bles close together. Excessive cable lengths may
reduce output or cause unit overload due 1o
added resistance. Excessive cable length also in-
creases high frequency radiation (see Section 9).

2. Use weld cable with an insulation voltage rating
equal to or greater than the maximum open-
circuit voltage (ocv) of the welding power source
{see Table 3-1 for unit maximum ocv rating).

3. Select welding cable size according to maximum
weld output and total length of connecting cables
in weld circuit. For example, if a 25 foot (7.5 m)
electrode holder (torch} cable is used with a.25
foot (7.5 m) work cable, select the cable size rec-
ommended in Table 4-1 for 50 feet (15 m). The
maximum recommended total cable length when
using high frequency is 50 ft. (15 m).

4. Do not use damaged or frayed cables.

B. Weld Cable Preparation

1. Install correct size lugs of adequate amperage
capacity onto ends of both cables for connecting
to work clamp, electrode holder if applicable, and
weld output terminals.

2. If applicable, install electrode holder onto weld
cable following manufacturer’s instructions. An
insulated electrode holder must be used to en-
sure operator safety.

3. Install work clamp onto cable.
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Table 4-1. Weld Cable Size

Total Cable (Copper) Length In Weld Circuit Not Exceeding*
Welding 100 ft. Or Less 150 f1. 200 fi. 250 ft. 300 fi. 350 ft. 400 ft.
Amperes (39 m) (45m) | (60m) (70 m) (90 m) (105m) | (120m)
10 To 60% |60 Thru 100% o
Duty Cycle | Duty Cycle 10 Thru 100% Duty Cycle
100 4 4 4 3 2 1 /0 1/0
150 3 3 2 1 10 2/0 3/0 3/0
200 3 2 1 1/0 20 3/0 4/0 4/0
250 2 1 1/0 2/0 3/0 4/0 2-2/0 2-2/0
300 1 1/0 2/0 3/0 4/0 2-2/0 2-3/0 2-3/0
350 1/0 2/0 3/0 4/0 2-2/0 2-3/0 2-3/0 2-4/0
400 1/0 2/0 3/0 40 2-2/0 2-3/C 2-4/0 2-4/0
500 2/0 3/0 4/0 2-2/0 2-3/0 2-4/0 3-3/0 3-3/0

*Weld cable size {AWG) is based on either 2 4 volits or less drop or a current density of mare than 300 circular

miis per ampere.
€. Weld Cable Connections

WARNING: ELECTRIC SHOCK can kill.
* Do not fouch live electrical parts.
* Shutdown welding powersource, and discon-

nect input power employing lockout/fagging
procedures before inspecting or installing.

Lockout/tagging procedures consist of padlock-
ing line disconnect switch in open position, re-
maoving fuses from fuse box, or shutting off and
red-tagging circuit breaker or other disconnect-
ing device.

IMPORTANT: Weld polarity is determined by the posi-
tion of the AC/DC Selector swifch (see Secticn 5-2).

1. Open lower front panel access door, and locate
weld output terminals.

2.  Routeweld cables under horizontal baronfront of
hase.

3. For Gas Tungsten Arc Welding (GTAW;

a. Connect torch cable or connector o ELEC-
TRODE weld cutput terminal. Be sure that the
{orch connector does not touch the access door
when closed.

b. Connect wark cabie to WORK weld output ter-
minal.

4. For Shielded Metal Arc Welding (SMAW)

a. Connectengofelectrede holdercable to ELEC-
TRODE weld output terminal.

b. Cocnnect work cabie to WORK weld output ter-
minal.

5. Close and secure iower front panel access door.
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4-4. REMOTE CONTACTOR AND AMPERAGE
CONTROL RECEPTACLE INFORMATION
AND CONNECTIONS (Figures 4-1 And 4-2)
WARNING: ELECTRIC SHOCK can kill.
e Do not touch live electrical parts.

¢ Shutdown welding power source before mak-
ing receptacle connections.

REMOTE CONTACTOR AND AMPERAGE CONTROL
receptacle RC2 is used to connect any of the following
equipment tc the welding power source circuitry:

a. Remote Contactor
b. Remate Amperage Control
¢. Combinaticn of the above.

To make connections, align keyway, insert plug, and ro-
tate threaded collar fully clockwise.

The foilowing socket information is included in case the
supplied cord is not suitable, and itis necessary to wire a
plug or cord to interface with REMOTE CONTACTOR
AND AMPERAGE CONTROL receptacle RC2.

The command signals required and output signals avai-
ahie at receptacle RC2 by means of the welding power
source circuitry are as follows:

Socket A:  24VAC available to remote contactor
control when contact clasure is pro-
vided between Sockets A and B.

Socket B:  24VAC available to remote contactor
control when contact closure is pro-
vided between Sockets A and B,

Socket C:  Remote amperage control potentiome-
ter clockwise (CW).

Socket D:  PCH1 circuit common.

Socket E:  Remote amperage control potentiome-

ter wiper.

IMPORTANT: The remaining sockets in the receptacle
are not used,



$-0004

Figure 4-2. Front View Of REMOTE CONTACTOR
AND AMPERAGE CONTROL Receptacie
With Socket Locations

4.5, SHIELDING GAS CONNECTIONS (Figure 4-1)

WARNING: ELECTRIC SHOCK can Kkill.
¢ Do not touch live electrical parts.

* Shut down welding power source before mak-
ing shielding gas connections.

IMPORTANT: The gas valve will no work unless the
OUTPUT (CONTACTOR) switch is in the REMOTE 14
position and a remote contactor control is connected to
the REMOTE CONTACTOR AND AMPERAGE CON-
TROL receptacle.

The GAS IN and GAS OUT fittings have 5/8-18 right-
hand threads. Obtain proper size, type, and length hose
and make connections as follows:

1. Open lower front panel access door.

2. BRoute hoses under horizontal bar on front of
base.

3. Connect hose from shielding gas supply regula-
tor/flowmeter to GAS IN fitting.

4. Connect shielding gas hose from torch to GAS
QUT fitting.

5. Close and secure iower fraont panel access door.

The gas flow must be accurately controlled with a regu-

lator and flow meter. Recommendations for rate of gas
flow should be gbtained from the torch manufacturer.

4-6. 115 VOLTS AC DUPLEX RECEPTACLE (Fig-
ure 4-1)

WARNING: ELECTRIC SHOCK can kill.

e Do not touch live electrical parts.

s Shutdown weiding power source before mak-
ing receptacle connections.

IMPORTANT: Route all cables under horizontal bar on
front of base.

The duplex receptacle located behind the lower front ac-
cess panel door provides up to 15 amperes of 115 volts
ac for operating accessory equipment. The unit must be
energized before output is available at this receptacle.

4-7. COOLANT CONNECTIONS (Optional) (Fig-
ure 4-1)

CAUTION: OVERHEATING Gas Tungsten
Arc Welding (GTAW) torch can damage
torch.

* [fusing a water-cooled torch and recirculating
coolant system, make connections from the
coolant system directly to the torch hoses. Do
not use water connections on the welding
power source.

IMPORTANT: The coolant valve will no work unless the
QUTPUT (CONTACTOR) switch is in the REMOTE 14
position and a remote contactor control is connected to
the REMOTE CONTACTOR AND AMPERAGE CON-
TROL receptacle.

The optional coolant valve is located on the lower front
panel. The COOLANT IN and COOLANT OUT fittings
have 5/8-18 left-hand threads. Obtain proper size, type,
and length hose, and make connections as follows:

WARNING: ELECTRIC SHOCK can Kkill.
* Do not touch live electrical paris.

o Shutdown welding power source before mak-
ing coolant connections.

1. Open lower front panet access door.

2.  Route hoses under horizontal bar on frant of

base.

3. Connect hose from coolant supply to COOLANT
IN fitting.

4. Connect coolant hose from torch to COOLANT
QUT fitting.

5. Close and secure lower front panel access door.

4-8. ELECTRICAL INPUT CONNECTIONS

IMPORTANT: Read and comply with entire Section 8
regarding high-frequency equipment location and in-
stallation requirements before making efectrical input

connections.
—@ INPUT

WARNING: ELECTRIC SHOCK can Kill.
* Do not fouch live electrical parts.

* Shut down welding power source, and discon-
nect input power employing lockoul/tagging
procedures before inspecting or installing.

Lockout/tagging procedures consist of padlock-
ing line disconnect switch in open position, re-
moving fuses from fuse box, or shutting off and
red-tagqing circuit breaker or other disconnect-
ing device.
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Figure 4-3. Input Voltage Labels

A. Electrical Input Requirements

QOperate the welding power source from a single-phase,
60 Hertz, ac power supply. The input voliage mustmatch
one of the electrical input voltages shown on the rating
label on the unit nameplate. Contact the local electric
utility for information about the type of electrical service
available, how proper connections should be made, and
inspection required.

B. “Jumper Link Installation (Figures 4-3 And 4-4)

WARNING: Read precautionary information
at beginning of entire Section 4-8 before
proceeding with this instaliation.

Jumper links are used {o allow the equipment to operate
from different ling voltages.

1. Remove right side panel.

2. Compare positicn of jumper links on the input ter-
minal board to the voltage link arrangement
shown on input voliage label.

CAUTION: [INCORRECT INPUT VOLTAGE
JUMPER LINK PLACEMENT can damage
unit.

s Position jumper links as shown on the input
voltage label (see Figures 4-3 and 4-4).

e Store unused jumper links across linked ter-
minals.
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IMPORTANT: if the input voltages stated on nameplate
or rating label are different from those in Figure 4-3,
check the input voltage fabelin the unit or callthe Factory
Service Department.

3. install jumper links onto the input terminal board
to match the available input line voltage.

C. Welding Power Source Input Power Connec-
tions (Figure 4-4)

WARNING: ELECTRIC SHOCK can Kill.
s Do not touch live electrical parts.

s [nstall a fusible line disconnect switch in the
input circuit to the welding power source.

s Connect input conductors to the welding
power source before connecting fo the single-
phase input power.

s Read and follow safety information at begin-
ning of entire Section 4-8.

The line discannect switch provides a safe and

convenient means to completely remove all

electrical power from the welding power source

whenever it is necessary to inspect or sewvice

the unit.

1. Use Table 4-2 as a guide to select input conduc-
tors for the installation. The input conductors
should be covered with an insulating material that
complies with national, state, and local electrical
codes.

2. Install terminal lugs of adequate amperage ca-
pacity and correct stud size onto the input and
ground conductors.

3.  Obtain and install a standard conduit strain relief
connector into the rear panel access hole.



4.

Insert conductors through strain relief installed in
Step 3. Route conductors to the input terminal
board.

. WARNING: ELECTRIC SHOCK can kill.

10.
- 11,

e Do not connect an input conductor to the
ground terminal in the unit.

s [Jao not connect the ground conductor to an in-
put line terminal.

Incorrect input connections canresultin an elec-
trically energized welding power source chassis.
The ground terminal is connected to the welding
power source chassis and is for grounding pur-
poses only.

Connect input conductors to line terminals on the
input terminal board (see Figure 4-4).

Connect the ground conductor to the ground ter-
minal {see Figure 4-4).

Connect remaining end of ground conductor to a
suitable ground. Use a grounding method that
complies with all applicable electrical codes.

Connect remaining ends of input conducters to a
deenergized line disconhect switch.

Secure the input cable in the strain relief.
Reinstali right side panel.

Use Table 4-2 as a guide to select ine fuses for
the disconnect switch. Obtain and install proper
fuses.

*Input Voltage
Label

Table 4-2. Input Conductor And Fuse Size*

N

Input CGround Fuse
Input | Conductor { Conductor ) _
Model Vol?age Size Size Size In
(AWG) (AWG) Amperes
200 1/0 6 205
Without 230 1 6 200
PFC**
480 6 8 100
575 6 8 80
200 2 6 150
; 230 3 6 125
With
dek
PFC 260 A " ”
575 a8 10 50

*Conducior size is based on the 1990 Edition of the National
Electrical Code (NEC) specifications for allowable ampacities
ofinsulated copper conductors, having a temperature rating of
167°F (75°C), with not more than three single current-carrying
conductors in a raceway {Article 310 of NEC). (The ground
conductor is not counted as a current-carrying conductor.)

*Fuse size is based on not more than 200 percent of the rated
input amperage of the welding power source (Article 630 of
NEC).

**Power Factor Correction $-0092/9-80

Ground
Conductor
Ground Terminal
Single-Phase
Line Disconnect
Switch
Input
Terminatl
Board
Line Fuse

Line
Terminals

1-3/4 in. (44.5 mm)
Dia. Access Hole

*Input Voltage Label is
on upright to left of
input terminal board

Ground
Terminal

(see Figure 4-3)

$C-114 119-A

Figure 4-4. Location Of Electrical Input Connections And Compcnents
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SECTION 5 - OPERATOR CONTROLS

Amperage
Acgustm?nt
ontro
Output Mode
(Contactor) Amperage Switch
Switch Control
Switch

Start Amperage
Control And Switc

/

//
High Frequency .
Switch //
Arc Control Switch g

And Control

\

\

Crater Fill Time

Control And Switch .
AC Balance
Control
@ OPTIONAL

% Spot Time .
Contrpi And Vo”age Elﬂ?ltt
Switch Meter g
Amperage
Meter

Power
Switch

| ¢ Preflow Time
Contrel And

Switch
--—'—‘—'—-—._
# Pulser Switch

4 2, On Time Control

k’mlses Per Second Control

4 Background
Amperage Control

Postflow Time Control

Output Selectar
Switch

High Frequency
Intensity Control

IMPORTANT: For Remaining
Lower Front Panel Components,

See Figure 4-1. SC-114 118-A

Figure 5-1. Front Panel View

5-1. POWER SWITCH AND PILOT LIGHT
(Figure 5-1)

POWER | ON

—@ (O oFF

Pressing the Power switch ON push button energizes
the welding power source. The pilot light and fan motor
come on indicating thatthe unitis receiving input power.

Pressing the Power switch OFF push button shuts dewn
the welding power source and fan, and turns off the pilot
light.

The pilot light and fan motor stay on even if the unitshuls
down due 1o overheating.

IMPORTANT: After any interruption of input power, the
Power switch ON push button must be pressed fo
reenergize the welding power source.
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5-2. OUTPUT SELECTOR SWITCH (Figure 5-1)

(+)A ELECTRODE
-

.\ POSITIVE

AC

Ny (<) A ELECTRODE
[\ NEGATIVE
et

WARNING: ELECTRIC SHOCK can kill.

s Do notuse AC output in damp areas, if move-
ment is confined, or if there is a danger of fall-
ing.

* Use AC output ONLY if required for the weld-
ing process.

s /f AC output is required, use remote oulput
controf.

* Read and follow Safety Rules at beginning of
this manual.



The OUTPUT SELECTOR switch allows the operator to
select AC, ELECTRODE POSITIVE, or ELECTRODE
NEGATIVE output without changing weld output cable
~onnections. To ensure that weld output matches the dc
Jolarity positions, make weld output connections as in-
structed in Section 4-3.

DO NOT SWITCH
UNDER LOAD

®:L

CAUTION: ARCING can damage switch con-
tacts.
* Do not change the position of the OUTPUT
SELECTOR switch while welding or under
load.

Arcing causes the contacts to become pitted and
eventually inoperative.

5-3. AMPERAGE ADJUSTMENT CONTROL
(Figure 5-1)
AMPERAGE ADJUSTMENT

A

The AMPERAGE ADJUSTMENT control aliows the op-
erator to select the desired amperage for the welding
process. The scale surrounding the control is calibrated
in percentand should notbhe readas an amperage value.
Rotating the control clockwise increases amperage.

IMPORTANT: This unit will autommatically go into a short
preflow period {1 second or less) when the AMPERAGE
ADJUSTMENT control is set between minimum (zero)
and 6 (approximately 20 amps,.

IMPORTANT: The AMPERAGE ADJUSTMENT control
may be adjusted while welding.

5-4. MODE SWITCH AND DIGITAL METERS
(Figure 5-1)

A. MODE Switch

The MODE switch is a momentary-contact toggle switch
used to preset weld amperage. When the MODE switch
is in the ACTUAL position, the actual weld amperage is
displayed on the digital AMPERAGE meter during weld-
ing. To preset weld amperage, hold the MODE switch in
the PRESET position, rotate the AMPERAGE ADJUST-
MENT control until the desired weld amperage appears
on the AMPERAGE meter, and release the MODE
switch.

B. AMPERAGE Meter

AMPERAGE

A

The AMPERAGE meter is a digital meter used to display
weld amperage. Actual weld output is displayed while
the unit is under load. The AMPERAGE meter will read
zero during idling. Preset amperage is displayed while
the unit is idling if the MODE switch is held in the
PRESET position.

C. VOLTAGE Meter

VOLTAGE

\'

The VOLTAGE meter is a digital meter used to display
the voltage output of the welding power source but not
actual arc voltage (due to cable resistance, poor conneg-
tions, etc.). The VOLTAGE meter will read zero during
idling. The VOLTAGE meter is blank during the preset-
ting of weld amperage. The VOLTAGE meter displays
average arc voltage when the contactor is energized.

5-5. START AMPERAGE (Figure 5-1)

The START AMPERAGE circuitry permits the operator
to select an amperage setting for arc starting that is
above or below the setting of the AMPERAGE ADJUST-
MENT control. The starting amperage is available for the
first second of the weld. After this time, the weld amper-
age steps up or down to the setting of the AMPERAGE
ADJUSTMENT gontrol.

A. Start Amperage Switch

| on

O ore
Placing the START AMPERAGE switch in the ON posi-
tion activates the start circuitry. When this switch is in the

OFF position, weld output goes to the setting of the AM-
PERAGE ADJUSTMENT control for arc starting.

B. Start Amperage Control

The START AMPERAGE control allows the operator to
select the desired starting amperage for the welding
process. The scale surrounding the control is calibrated
inpercentand should not be read as an amperage value.
Rotating the control clockwise increases amperage.
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50°% Electrode [ =
Positive

50% Electrode
Negative

32% Electrode
Positive

68% Electrode
Negative

55% Electrode |’
Positive

45% Electrode

Negative 501544

I_ AC BALANCE"——'I
D;W/é’ ,
77\

N

MAX CLEANING MAX PENETRATION
SET NO. 2 FOR DC WELDING

4 6
3\\\1//{./7
BALANCED2 —
7 iH‘g

0 10

MAX CLEANING MAX PENETRATION
SET NO. 2 FOR DC WELDING

4. 6
3\\\\”/4./7
BALANCED2 :8
N AN
0 10

MAX CLEANING MAX PENETRATION
SET NOC. 2 FOR DC WELDING

Figure 5-2. Square Wave Function Of AC Balance Control

5-6. AC BALANCE CONTROL (Figures 5-1 And
5-2)

The AC BALANCE controf changes the ac output square
wave. Rotating the control towards 10 provides deeper
penetration. Rotating the contro! towards O provides
more cleaning action of the workpiece which is neces-
sary when welding oxide forming materials such as atu-
minum or magnesium.

Whenthe controlisinthe BALANCED position, the wave
shape provides equal penetration and cleaning action.
The BALANCED position is recommended for dc Gas
Tungsten Arc Welding (GTAW).

The scale surrounding the control goesfrom 010 10. The
scale is not an amperage or voltage value.

IMPORTANT: For the AC BALANCE control to work
properly, the elecirode cable must be connected to the
ELECTRODE output terminal and the work cable must
be connected to the WORK output terminal,
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5-7. ARC CONTROL (Figure 5-1)

The arc control circuitry is designed for use with the
Shieided Metal Arc Welding (SMAW) process. This fea-
ture is useful for arc starting in out-of-position welds as
well as for certain types of electrodes. The arc control
circuitry provides increasing amperage when arc volt-
age is below 18 volts and is decreasing towards the
short-circuit condition.

IMPORTANT: The volt-ampere curves of Chart 3-1 illus-
trate how the amperage increases as the short-circuit
condition is approached.

A. Arc Control Switch
| on

(O orr

Placing the ARG CONTROL switch in the ON position
activates the arc control circuitry, When the switch is in



i1e OFF position, no additional amperage is available at
'‘ow arc voltages. Place the ARC CONTROL switch in
ne OFF position while performing Gas Tungsten Arc
Nelding (GTAW).

B. Arc Control

The ARC CONTROL varies the amperage available dur-
ng low voltage conditions. Rotating the control clock-
wise increases amperage (see Chart 3-1). The scale
surrounding the control is calibrated in percent and
should not be read as an amperage or voltage value.

5-8. OUTPUT(CONTACTOR) SWITCH (Figure 5-1)
OUTPUT(CONTACTOR)

€

WARNING: ELECTRIC SHOCK can kill.
* Do not touch live electrical paris.

¢ Do not touch the weld oultput terminals when
the contactor is energized.

e Do not touch torch or electrode and work
clamp at the same time.

i# the QUTPUT(CONTACTOR) switch is ON,
open-circuit voltage is present at the weld output
terminals as long as the welding power source is
energized.

| on

[#] REMOTE 14

if remote contactor control is desired, make connections
inthe REMOTE CONTACTOR AND AMPERAGE CON-
TROL receptacle as instructed in Section 4-4. Place the
OUTPUT{CONTACTOR;) switch in the REMOTE 14 po-
sition. Open-circuit voltage is present at the weld output
terminals whenever the remote contactor switch is
closed.

it a remote contactor control is not used, place the OUT-
PUT (CONTACTOR) switch inthe ON position. High fre-
Juency is not available with the OUTPUT (CONTAC-
TORY) switch in the ON position.

5-9. AMPERAGE CONTROL SWITCH (Figure 5-1)
' AMPERAGE CONTROL

A

If remote amperage control is desired, make connec-
tons to the REMOTE CONTACTOR AND AMPERAGE
CONTROL receptacle as instructed in Section 4-4,
Place the AMPERAGE CONTROL switch in the RE-
MOTE 14 position.

@ PANEL

[#] remoTE 14

When a remote amperage control is used, the control
functions as a fine adjustment for the AMPERAGE AD-
JUSTMENT control setting on the welding power
source. Forexample, ifthe AMPERAGE ADJUSTMENT
control on the welding power source is set at mid-range,
the remote amperage control provides (from its mini-
mum to maximum positions) fine amperage adjustment
of one halfthe welding power source output. If full adjust-
ment of the amperage is desired, the AMPERAGE AD-
JUSTMENT control on the welding power source must
be set at the maximum position.

If remote amperage control is not desired, place the AM-
PERAGE CONTROCL switch inthe PANEL position. With
this switch in the PANEL position, the front panel AM-
PERAGE ADJUSTMENT control has complete control
of the output (except when START AMPERAGE control
is used),

5-10. HIGH FREQUENCY CONTROLS (Figures 4-1
And 5-1)

High frequency is used during Gas Tungsten Arc Weld-
ing {GTAW) to aid starting and maintaining the welding
arc. The QUTPUT(CONTACTOR) switch must be in the
REMOTE 14 position for the high frequency to work.

A. HIGH FREQUENCY Switch (Figure 5-1)
HIGH FREQUENCY

A
Y

WARNING: USING HIGH FREQUENCY WITH

THE SHIELDED METAL ARC WELDING

{(SMAW) PROCESS can result in serious per-

sonal injury.

® Place the HIGH FREQUENCY switch in the
OFF position before using the Shielded Metal
Arc Welding (SMAW) process.

The attempted use of high frequency to estab-

lish an arc with a stick electrode could cause an

arc to form between the electrode holder and-

operator.

The HIGH FREQUENCY switch allows the operator to
choose whether high frequency is used or not and for
how long. :

1. START
START
o
- —>

High frequency turns on when the contactor is ener-
gized. Once an arc is established, high frequency turns
off. High frequency turns on any time the arc is broken to
aid in restarting the arc.
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2. OFF

O
——> OFF

High frequency is not available. The HIGH FRE-
QUENCY switch must be inthe OFF position while doing
Shielded Metal Arc Welding {(SMAW).

3. CONTINUOUS

|
@ —

CONTINUOUS

High frequency turns on whenthe contactoris energized
and remains on for the duration of the weid.

B. HIGH FREQUENCY
(Figure 5-1)

The HIGH FREQUENCY INTENSITY control governs
the strength of the high frequency. Rotating the control
clockwise increases the intensity of the high frequency.

@

INTENSITY  Control

IMPORTANT: As the high frequency intensity is in-
creased, the possibility of interfering with local electronic
devices, especially communication equipment, also in-
creases. Set the HIGH FREQUENCY INTENSITY cori-
trof as low as practical to avoid such interference.

5-11. CRATER FILL TIME (Figure 5-1)

The crater fill circuitry provides & gradual taper of the
weld output for ending welds made using the Gas Tung-
sten Arc Welding (GTAW) process.

A. CRATER FILL TIME Switch

| on

(O oFF

Placing the CRATER FILL TIME switch in the ON posi-
tion activates the craterfill circuitry. When this switchisin
the QFF position, crater fill is not available and the weld
ends using the setting on the AMPERAGE ADJUST-
MENT control. The crater fifl circuit should not be used
with the Shielded Metal Arc Welding (SMAW) process.

B. CRATER FILL TIME Control

The weld cutput tapers from the setting of the AMPER-
AGE ADJUSTMENT contro! io the minimum of the unit
during the time set using the CRATER FILL TIME con-
trol. The scale surrcunding the control is calibrated in
seconds (0 to 15). Rotating the control clockwise in-
creases the crater fill time.
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IMPORTANT: When using the crater fill circuit, be sure
that the POSTFLOW TIME controlis setfora longertime
than the CRATER FILL TIME control. it is important to

continue gas (and coolant if applicable) flow until after

the arc is extinguished.

5-12. POSTFLOW TIME CONTROL (Figure 5-1)

IMPCRTANT: The POSTFLOW TIME control and gas
valve (and coclant valve) do not work unless the QUT-
FUT(CONTACTOR,) switch is in REMOTE 14 and a re-
mote control is connected to the REMOTE CONTAC-
TOR AND AMPERAGE CONTROL receptacie.

The POSTFLOW TIME control allows the operator to se-
lect the length of time gas (and coolant if applicabte)
flows after the arg is extinguished. Postflow time begins
when the arc is broken and the contactor opens. When
postfiow time ends, the gas vaive {and coolant valve)
close shutting off shielding gas (and coolant if applica-
blej flow to the torch.

The scale surrounding the control is calibrated in sec-
onds (0 to 60). Rotating the control clockwise increases
postflow time,

5.13. PREFLOW TIME (Optional) (Figure 5-1)

IMPORTANT: The OUTRPUT{CONTACTOR) Switch
must be in the REMOTE 14 position and a remote con-
tactor controi must be connected to the REMOTE CON-
TACTOR AND AMPERAGE CONTROL receptacle to
obtain prefiow of shielding gas (and coolant if
applicable).

The PREFLOW TIME centrol circuitry alicws gas {and
coolant if applicable) to flow before the arc 1s started.
Preflow time begins when the contactor switch is closed.
Once the preflow time ends, the gas valve (and coolant
valve) remain energized, the contactor closes, and weld
output is available.

A. PREFLOW TIME Switch

| on

(O oFF

Placing the PREFLOW TIME switch in the ON position
activaies the preflow time control circuitry. Placing the
switch in the OFF position disables the preflow time con-
trol, circuitry and welding begins when the contacior
switch closes. The switch should be OFF when perform-
ing Shielded Metal Arc Welding (SMAW).

B. PREFLOW TIME Control

The PREFLOW TIME control allows the operator to
choose the length of time gas (and coolant if applicable)
flows before the contacter closes and weld output is
available. The scale surrounding the controlis calibrated
in seconds (0 to 159). Rotating the ¢contral clockwise in-
creases preflow time.



5-14. SPOT TIME (Optional) (Figure 5-1)

IMPORTANT: The AMPERAGE CONTROL switch
must be in the PANEL position, the QOUTPUT(CONTAC-
FOR) switch must be in the REMOTE 14 position, and a
remote contactor control must be connected to the RE-
MOTE CONTACTOR AND AMPERAGE CONTROL re-
ceptacle for the spot time circuit 1o work.

The spot time circuitry allows the operator to make Gas
Tungsten Arc (GTAW) spot welds. Spot time begins at
arc initiation. The remote contactor control must remain
closed during the spot weid cycle. If the arc is broken or
the contactor is opened during the spot time cycle, the
timer stops but does not reset. When the spottime has
ended, weld output stops. Postflow starts when the re-
mote contactor contro! is opened. The spot timer resets
after the contactor is opened.

A. SPOT TIME Switch

| on

O OFF

Placing the SPOT TIME switch in the ON position acti-
vates the spot weld circuitry in the welding power source.
Placing the switch in the OFF position disables the spot
weld circuitry. The switch should be in the OFF position
while doing Shielded Metal Arg Welding (SMAW]}.

B. SPOT TIME Control

The SPOT TIME control allows the operator to sef the
desired spot time. Spot time can be changed in hun-
dredths of a second from 0 10 9.99 seconds. Rotate the
knobs on the timer clockwise to increase the spot weld
setting.

Ifthe SPOT TIME control is set for less than one second
and the START AMPERAGE switch is ON, spot weld
amperage is governed by the setting of the START AM-
PERAGE control.

5-15. PULSER (Optional) (Figure 5-1)

Pulsing refers to the alternate raising and lowering of the
weld cutput at a periodic rate. The raised portions of the
weld output are controlled in width, height, and fre-
guency, forming pufses of weld output. These pulses
and the lower amperage level between them (called the
background amperage) alternately heat and chill the
molten weld puddie. The combined effect gives the op-
grator better control of penetration, bead width, crown-
ing, undercutting, and puddle sag in out-of-position
welding, specifically vertical up.

IMPORTANT: The Pulser controls may be adjusted
while welding.

A. PULSER Switch

| on

(O orFF

Placing the PULSER switch in the ON pasition activates
the puising circuitry in the welding power source. The %
ON TIME and PULSES PER SECOND controls are ac-
tive and weld output is determined by the settings of the
BACKGROUND AMPERAGE and AMPERAGE AD-
JUSTMENT controls. When this switch is in the OFF po-
sition, the pulser controls are not active, and weld output
is determined by the seiting of the AMPERAGE AD-
JUSTMENT control.

Ifthe PULSER swiich is placed in the ON pasition before
welding. the puiser circuitry turns on and begins pulsing.
When the contactor is energized, pulsed weld output is
available. Because the pulser circuitry is already pulsing
when the contactor is energized, it cannot be deter-
mined where in the pulse cycle the weld will start.

If the PULSER switch is piaced in the ON position after
the contactor is energized, pulsed weld output is avail-
able starting with peak amperage as seton the AMPER-
AGE ADJUSTMENT control.

B. % ON TIME Control (Chart 5-1)

The % ON TIME control varies the percentage of time
during each output pulse that the AMPERAGE AD-
JUSTMENT control sets weld output amperage (peak
amperage]. The scale surrounding the % ON TIME con-
trol is calibrated in percent (5 to 95) and should not be
read as a time value. Rotating the control clockwise in-
creases peak amperage on time.

C. PULSES PER SECOND Control (Chart 5-1)

The PULSES PER SECOND control varies the number

of output pulses generated per second. The scale sur-

rounding the PULSES PER SECOND control is cali-

brated in the number of pulses availabie per second

(0.25 to 10). Retating the control clockwise increases .
the number of pulses per second.

D. BACKGROUND AMPERAGE Contro! {Chart 5-1)

The BACKGROUND AMPERAGE control sets the weld
output background level. The AMPERAGE ADJUST-
MENT control sets the peak amperage level during
pulsed welding.

These controls act independently; therefore, it is possi-
ble to set a background amperage higher than the peak
amperage.

The scale surrounding the BACKGROUND AMPER-
AGE control is calibrated in percentage and should not
be read as an amperage or voliage value. Rotating the
controi clockwise increases amperage.
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Chart 5-1. Pulsed Qutput
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SECTION 6 - SEQUENCE OF OPERATION

WARNING: ELECTRIC SHOCK can kill; MOV-
ING PARTS can cause serious injury; IM-
PROPER AIR FLOW AND EXPOSURE TO EN-
VIRONMENT can damage internal parts.

* Do not touch live electrical parts.

» Keep all covers and panels in place while op-
erating. ‘

Warranty is void if the welding power source is

operated with any portion of the outer enclosure
removed.

ARC RAYS, SPARKS, AND HOT SURFACES
can burn eyes and skin; NOISE can damage
hearing.

* Wear correct eye, ear, and body protection.

FUMES AND GASES can seriously harm
your health.

o Ventilate to keep from breathing fumes and
gases.

e /f ventilation is inadequate, use approved
breathing device.

HOT METAL, SPATTER, AND SLAG can
cause burns and fire.

* Allow work and equipment to cool before han-
dling.

e Waftch for fire.

* Have a fire extinguisher nearby, and know
how fo use it.

MAGNETIC FIELDS FROM HIGH CURRENTS
can affect pacemaker operation.

» Wearers should consult their doctor before
going near arc welding, gouging or spot weld
operations.

See Section 1 — Safety Rules For Operation Of
Arc Welding Power Source for basic welding
safety information.

GAS TUNGSTEN ARC WELDING (GTAW)
WARNING: Read and follow safety informa-
tion at beginning of entire Section 6 before
proceeding.
Install and connect unit according to Section 4.
Select proper tungsten electrode (see Table 7-2).

Prepare tungsten electrode according to Section
7-3, and insert into torch.

Wear dry insulating gloves and clothing.

Connect work clamp to clean, bare metal at
workpiece.

Place the Qutput Selector switch in the desired
positicn (see Section 5-2).

WARNING: ELECTRIC SHOCK can kill.

¢ Do not use AC output in damp areas, if move-
ment js confined, or if there is a danger of fall-
ing.

» Use AC output ONLY if required for the weld-
ing process.

e If AC output is required, use remote output
control.

¢ Read and follow Safety Rules at beginning of
this manual.

7. Place START AMPERAGE switch in desired
position, and select start amperage if necessary
{see Section 5-5).

IMPORTANT: To accurately set a start amperage, hold
the MODE switch in the PRESET position and rotate the
AMPERAGE ADJUSTMENT control until the desired
start amperage is displayed on the AMPERAGE meter.
Read the position of the AMPERAGE ADJUSTMENT
control and sef the START AMPERAGE controf to the
same percentage value.

8. Hold the MODE switch in the PRESET position,
and adjust the AMPERAGE ADJUSTMENT con-
trol to desired setting (see Sections 5-3 and 5-4).

9. Rotate the AC BALANCE control to the desired
position (see Section 5-6).

10. Place the ARC CONTROL switch in the OFF
position.

11.  Place the QUTPUT(CONTACTOR) switch in the
desired position (see Section 5-8).

12. Place the AMPERAGE CONTROL switch in the
desired position (see Section 5-9).

13. Place the HIGH FREQUENCY switch in desired
position and rotate HIGH FREQUENCY INTEN-
SITY control to desired position (see Section
5-10).

14. Place the CRATER FILL TIME switch in desired -
position and rotate control {0 desired position
{see Section 5-11).

15. Rotate the POSTFLOW TIME control to desired
position (see Section 5-12).

16. If PREFLOW TIME is available, place switch in
desired position and rotate control to appropriate
time setiing (see Section 5-13).

17. I SPOT TIME is available, place switch in OFF
position.

18. If PULSER is available, place switch in OFF
position.

19. Make adjustments to remote control(s) as
necessary.
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5-2.

10.

6-3.

Turn on shielding gas and water supplies as
applicable.

Wear welding helmet with proper filter lens
according to ANSI Z49.1.

Press the Power switch ON button.

Begin welding.

GAS TUNGSTEN ARC WELDING - PULSED
ARC (GTAW-P)

WARNING: Read and follow safety informa-
tion at beginning of entire Section 6 before
proceeding.

Prepare unit as instructed in Section 6-1, Steps 1
through 17.

Place PULSER switch in ON position.

Rotate % ON TIME control to desired position
{see Section 5-15B).

Rotate PULSES PER SECOND control to de-
sired position (see Section 5-15C).

Rotate BACKGROUND AMPERAGE control to
desired position (see Section 5-150).

Make adjustments to remote control{s) as
necessary.

Turn on shielding gas and water supplies as
applicable,

Wear welding helmet with proper filter lens ac-
cording to ANS| Z49.1.

Press the Power switch ON button.
Begin welding.

GAS TUNGSTEN ARC SPOT WELDING

WARNING: Read and follow safety informa-
tion at beginning of entire Section 6 before
proceeding.

Prepare unit as instructed in Section 6-1, Steps 1
through 10.

Piace the QUTPUT(CONTACTQOR) switch in the
REMOTE position.

Place the AMPERAGE CONTROL switch in the
PANEL position.

Place the HIGH FREQUENCY switch in desired
position and rotate HIGH FREQUENCY INTEN-
SITY control to desired position (see Section
5-10).

Place CRATER FILL TIME switch in the OFF
position.

Rotate the POSTFLOW TIME control to desired
position {(see Section 5-12).

It PREFLOW TIME is available, place switch in
desired position, and rotate contro! to desired
time setting (see Section 5-13).
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8. Place SPOT TIME switch in ON position, and set
spot time (see Section 5-14).

8. f PULSER is available, place switch in desired
position, and adjust controls accordingly (see
Section 5-15).

10. Turn on shielding gas and water supplies as
applicabie.

11.  Wear welding helmet with proper filter lens ac-
cording to ANSI Z249.1.

12.  Press the Power switch ON button.
13. Begin welding.

6-4. SHIELDED METAL ARC WELDING (SMAW)

WARNING: Read and follow safety informa-
tion at beginning of entire Section 6 before
proceeding.

1. Install and connect unit according to Section 4.
2. Wear dry insulating gloves and clothing.

3. Connect work clamp to clean, bare metal at
workpiece.

4. Select proper electrode.

5. Place the Qutput Selector switch in the desired
position (see Section 5-2).

WARNING: ELECTRIC SHOCK can Kill.

* Do not use AC output in damp areas, if move-
ment is confined, or ifthere is a danger of fall-
ing.

s UUse AC output ONLY if required for the weld-
ing process.

e If AC output is required, use remote output
control.

* Read and follow Safety Rules at beginning of
this manual.

6. Place START AMPERAGE switch in desired po-
sition, and select start amperage if necessary
(see Section 5-5).

IMPORTANT: To accurately set a start amperage, hold
the MODE switch in the PRESET position and rotate the
AMPERAGE ADJUSTMENT control until the desired
start amperage is displayed on the AMPERAGE meter.
Read the position of the AMPERAGE ADJUSTMENT
controf and set the START AMPERAGE control to the
same percentage value.

7. Hold the MODE switch in the PRESET position
and adjust the AMPERAGE ADJUSTMENT con-
trol to desired setting (see Sections 5-3 and 5-4).

8. Rotate the AC BALANCE control to the desired
position {see Section 5-6).

9. Place the ARC CONTROL switch in the desired
position and rotate control to desired position
{see Section 5-7).

10. Place the QUTPUT(CONTACTOR) switch in the

ON paosition.



11. Place the AMPERAGE CONTROL switch in the
desired position (see Section 5-9).

‘2. Place the HIGH FREQUENCY switch in OFF
position.

13. Place the CRATER FILL TIME switch in OFF
position.

14. The POSTFLOW TIME control is not functional.
15. | PREFLOW TIME is availahle, place switch in

OFF paosition. .

16. 1f SPOT TIME is available, place switch in OFF
position.

17. | PULSER is available, place switch in OFF
position.

18. Make adjustmenis to remote control(s} as
necessary.

19.  Wear welding heimet with proper filter lens ac-
cording to ANS! Z48.1.

20,  insert electrode into electrode holder.
21. Press the Power switch ON button.
22.  Begin welding.

6-5. SHUTTING DOWN
1. Stop welding.
2. Press the Power switch OFF button.

3. Turn off the shielding gas and water supplies if
applicable.

WARNING: HIGH CONCENTRATION OF
SHIELDING GAS can harm health or kill.

» Shut off gas supply when not in use.

SECTION 7 — MAINTENANCE & TROUBLESHOOTING

7-1.  ROUTINE MAINTENANCE (Table 7-1)

IMPORTANT: Every six months inspect the labels on
this unit for legibility. All precautionary labels must be
maintained in a clearly readable state and replaced
. when necessary. See Parts List for part number of pre-
cautionary labels.

WARNING: ELECTRIC SHOCK can kill.
s Do not touch live electrical parts.

e Shutdown welding power source, and discon-
nect input power emplaying lockout/tagging
procedures before inspecting, maintaining, or
servicing.

Lockout/tagging procedures consist of pad-
locking line disconnect switch in open position,
removing fuses from fuse box, or shutting off and
red-tagging circuit breaker or other disconnect-
ing device.

MOVING PARTS can cause serious injury.
e Keep away from moving paris.

HOT SURFACES can cause severe burns.
s Allow cooling period before servicing.

A. Fan Motor

This unit is equipped with an exhaust fan and relies on
forced draft for adequate cooling. The fan motor is
manufactured with lifetime sealed bearings and requires
ne maintenance.

B. Weld Cables

WARNING: Read and follow safety informa-
tion at beginning of entire Section7-1 before
proceeding.

Every three months inspect cables for breaks in insula-
tion. Repair or replace cables if insulation breaks are
present. Clean and tighten connections at each inspec-
tion.

C. Internal Cleaning

WARNING: Read and follow safety informa-
tion at beginning of entire Section7-1 before
proceeding.

Every six months blow out or vacuum dust and dirt from
the inside of the welding power source. Remove the
outer enclosure, and use a clean, dry airstream or vac-
uum suction for the cleaning operation. If dusty or dirty
conditions are present, clean the unit monthly.

Table 7-1. Maintenance Schedule

Freguency* Maintenance

Every month. Units in heavy service environ-
ments:
Check labels, weid cables, clean

internal parts.

Every 3 months. | Check weld cables {Section

7-1B).

Every 6 months. | Check all labels (see IMPORT-
ANT block, Section 7-1). Clean

internal parts (Section 7-1C).

*Frequency of service is based on units operated 40
hours per week. Increase frequency of maintenance if
usage exceeds 40 hours per week. .
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7-2.  OVERLOAD PROTECTION

A. 115 Volis Control Circuit Protection (Figure 4-1)

I# circuit breaker CB1 opens, high frequency and post-
“ow circuits are not functional, and no cutput is available
at duplex receptacle RC1. if CB1 opens, correct the
oroblem, and manually reset the circuit breaker.

8. Thermal Protection

The unit is protected against thermal overload by nor-
mally-closed thermostat TP1, located in the main trans-
fnrmer. If TP1 opens and weld output ceases, allow a
zooling period with the unit on (fan running) before re-
suming operation.

7-3. TUNGSTEN ELECTRODE (Table 7-2 And

Figures 7-1 And 7-2)

Use Table 7-2 to select the correct size and type tung-
sten electrode. Prepare the tungsten electrode using the
following guidelines. A properly prepared tungsten elec-
trode is essential in obtaining a satisiactory weld.

A. For AC Or DC Electrode Positive Welding (Fig-
ure 7-1)

Ball the end of tungsten electrodes used for ac or dc
electrode positive welding before beginning the welding
operation. Weld amperage causes the tungsten elec-
trode to form the balled end. The diameter of the end
should not exceed the diameter of the tungsten elec-
trode by more than 1-1/2 times. For example, the end of
a 1/8 in. (3.2 mm) diameter tungsten electrode should
not exceed 3/16 in. (4.8 mm) diameter.

Table 7-2. Tungsten Size

. Electrode Diameter Amperage Range - Polarity - Gas Type
: Pure Tungsten DC-Argon Electrode DC-Argon Electrode AC-Argon Using AC-Argon Balanced
i (G reen Band) Negative/Straight Polarity | Positive/Reverse Polarity High Frequency Wave Using High Freq.
010" Upio 15 * Upto 15 Upto 10
020" 5-20 * 5-20 10-20
.040” 15-80 * 10-60 20-30
1/16” 70-150 10-20 50-100 30-80
3/32” 125-225 15-30 100-160 60-130
1/8" 225-360 25-40 150-210 100-180
5/32” 360-450 40-55 200-275 160-240
3/16” 450-720 55-80 250-350 190-300
1/4” 720-950 80-125 325-450 250-400
2% Thorium Alloyed
Tungsten
‘ {Red Band)
} 0107 Upto 25 * Upto 20 Upto 15
0207 15-40 * 15-35 5-20
.040” 25-85 * 20-80 20-60
116" 50-160 10-20 50-150 60-120
3/32" 135-235 15-30 130-250 100-180
1/8" 250-400 25-40 225-360 160-250
5/32" 400-500 40-55 300-450 200-320
3/16" 500-750 55-80 400-500 290-390
1/4" 750-1000 80-125 600-800 340-525
| Zirconium Alloyed
; Tungsten
! (Brown Band)
010 * * Upto 20 Upto 15
020" * * 15-35 5-20
040" * * 20-80 20-60
} 1716 * * 50-150 60-120
| 3/32" * * 130-250 100-180
| 1/87 * * 225-360 160-250
‘ 5/32” * * 300-450 200-320
| 3/16" * * 400-550 290-390
| 1747 * * 600-800 340-525

*NOT RECOMMENDED

The figures listed are intended as a guide and are a composite of recommendations from American Welding

Society (AWS} and electrode manufacturers.
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B. For DC Electrode Negative Welding (Figures 7-1
And 7-2)

caninjure personnel, start fires, and damage
equipment; TUNGSTEN CONTAMINATION
can lower weld quality.

& Shape tungsten electrode only on grinder with
proper guards in a safe location wearing
proper tace, hand, and body protection.

* Do notuse same wheel for any other job orthe
fungsten will become contaminated.

s Shape tungsten electrodes on a fine grit, hard
abrasive whee! used only for tungsten shap-
ing. Grind tungsten electrodes so that grind-
ing marks run lengthwise with the electrode.
These procedures reduce the possibility of
the tungsten electrode transferring foreign
matter into the weld and help reduce arc wan-
der and instability at lower currents.

A CAUTION: HOT FLYING METAL PARTICLES

—--| I-—Mfz Times
Electrode
m Diameter A |

ahd|
M2-1/2 Times
Electrode
Diameter
oV, Qv

AC And DC
Electrode Positive

DC Electrode
Negative 50181

Figure 7-1. Properly Prepared Tungsten
Electrodes

TUNGSTEN PREPARATION: IDEAL

Stable Arc —

Straight Groun

Flat
(the Dia. Of This
Flat Governs
Ampereage Capacity)

TUNGSTEN PREPARATION: WRONG
Point 8
0 | \

Radial Ground

Arc Wander

S.0182

Grind the end of the tungsten electrode to a taper for a
distance of 2 to 2-1/2 electrode diameters in length. For
exampile, the ground surface for a 1/8 in. (3.2 mm) di-
ameter tungsten electrode should be 1/4t0 5/16in. (6.4
to 8.0 mm) long.

For additional information, see your distributor for a
handbook on the Gas Tungsten Arc Welding (GTAW)
process.

7-4.

SPARK GAP ADJUSTMENT (Figure 7-3)

itis necessary to readjust the spark gaps every three to
four months or when intermittent operation occurs. Nor-
mal spark gap setting for this unitis 0.008 in. (0.208 mm).

High-frequency output varies with the spark gap setting.
When a great amount of high frequency is necessary,
the spark gaps can be adjusted to 0.010in. {0.254 mm).
This increases high-frequency radiation which in-
creases interference with communications equipment. It
is suggested that a minimum spark gap setting of 0.004
to 0.008 in. {0.102 to 0.203 mm) be used.

IMPORTANT: Spark gaps widen and points deteriorate
with normal usage. Every three months check and main-
tain the spark gap setting to ensure consistent welding
results and compliance with FCC radiation regulations.
Do not clean or dress points. Replace the entire point
when the tungsten section has completely disappeared.

This unit is provided with a spark gap assembly located
behind an access door on the left side of the lower front
panei (see Figure 4-1). To adjust the spark gaps, pro-
ceed as follows.

WARNING: ELECTRIC SHOCK can kill.
¢ Do not fouch live electrical parts.

* Shutdown welding power source, and discon-
nect input power employing lockout/tagging
procedures before inspecting, maintaining, or
servicing.

Lockout/tagging procedures consist of pad-

locking line disconnect switch in open position,

removing fuses from fuse box, or shutting offand .

red-tagging circuit breaker or other disconnect-

ing device. ;

Oil o IIO
- i| Il |
c c
p==Se-<u
Aol LIy
LS

Figure 7-3. Spark Gap Adjustment

Figure 7-2. Tungsten Preparation

1.  Open lower front panel access door.
2.  Open spark gap access door.
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Loosen screws A on both sides.

4. Place feeler gauge of proper thickness between
points C.

5.  Apply slight pressure to points B so feeler gauge
is held firmly in gap.
Tighten screws A,

Close and secure both doors.

7-5. CIRCUIT BOARDHANDLING PRECAUTIONS

WARNING: ELECTRIC SHOCK can Kiil.
* Do not touch live electrical parts.

s Shutdown welding power source, and discon-
nect input power employing lockout/tagging
procedures before inspecting, maintaining, or
servicing.

Lockout/tagging procedures censist of pad-

locking line disconnect switch in open position,

removing fuses from fuse box, or shutting offand
red-tagging circuit breaker or other disconnect-
ing device.

(ESD) can damage circuit boards.

¢ Put on properly grounded wrist strap
BEFORE handiing circuit boards.

e Transport circuit boards in proper static-
shielding carriers or packages.

® Perform work only at a static-safe work area,

INCORRECT INSTALLATION or misaligned

plugs can damage circuit board.

e Be sure that plugs are properly installed and
aligned.

EXCESSIVE PRESSURE can break circuit

board.

» Use only minimal pressure and gentle move-
ment when disconnecting or connecting
board plugs and removing or installing board.

A CAUTION: ELECTROSTATIC DISCHARGE
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i a circuit board is not working, follow the precautions
above. and contact the nearest Factory Authorized Ser-
vice Station.

7-6. TROUBLESHOOQTING (Table 7-3)

WARNING: ELECTRIC SHOCK can kill.
* Do not touch live electrical parts.

* Turn off welding power source, and discon-
nect input power employing “lockout/tagging
procedures” before inspecting, maintaining,
or servicing.

i.ockout/tagging procedures consist of pad-

locking line disconnect switch in open position,

removing fuses from fuse box, or shutting off and
red-tagging circuit breaker or cther disconnect-
ing device.

HOT SURFACES can cause severe burns.
» Allow cooling period before servicing.

MOVING PARTS can cause serious injury.
s Keep away from moving parls.

Troubleshooting to be performed anly by qual-
fied persons.

ltis assumed that the unit was properly installed accord-
ing to Section 4 of this manual, the operator is familiar
with the function of controis, the welding power source
was working properly, and the trouble is notrelated to the
welding process. The following table is designedio diag-
nose and provide remedies for some of the troubles that
may develop in this welding power source.

Use this table in conjunction with the circuit diagram
while performing troubleshooting procedures. If the
trouble is not remedied after performing these proce-
dures. the nearest Factory Authorized Service Station
should be contacted. In all cases of equipment malfunc-
tion, the manufacturer’'s recommendations should be
strictly followed.



Table 7-3. Troubleshooting

TROUBLE

PROBABLE CAUSE

REMEDY

No weld output; unit complete-
ly inoperative; pilot light PL1
off.

Line disconnect switch in the
OFF position.

Place line disconnect switch in the ON posi-
tion.

Line fuse(s) open.

Check and replace line fuse(s).

Improper electrical input con-
nections. .

See Section 4-8 for proper input connections.

Input voltage jumper links not
in proper position.

. See Section 4-8 for proper jumper link position.

Power switch assembly.

Replace Power switch assembly paris.

No weld output; fan and piict
light PL1 on.

OUTPUT(CONTACTOR)
switch S8 position.

! Place S8 in the ON position if no remote con-
‘trol is used. Place S8 in the REMOTE 14 posi-

tion, and be sure remote control is connected
to the REMOTE CONTACTOR AND AMPER-
AGE CONTROL receptacle RC2 {see Sections
4-4 and 5-8).

Remote control device.

Check and repair, or replace remote control
device.

Thermostat TP1 open (thermal
shutdown).

Allow unit to cool with fan on (see Section 7-2).

Circuit Board PC1.

See Section 7-5, and contact nearsst Factory
Authorized Service Station.

Unit provides only maximum
or minimum weld output.

Hal! device HD1.

Replace HD1. Contact nearest Factory Author-
ized Service Station,

Circuit board PC1.

See Section 7-5, and contact nearest Factory
Authorized Service Station.

Weld output always above or
below set values.

Hall device HD1.

Replace HD1. Contact nearest Factory Author-
ized Service Station.

Circuit board PC1.

See Section 7-5, and contact nearest Factory
Authorized Service Station.

Erratic weld output.

Circuit board PC1.

See Section 7-5, and contact nearest Factory
Authorized Service Station.

No AC BALANCE control.

AC BALANCE control R13.

Check and replace R13.

Circuit board PC1.

See Section 7-5, and contact nearest Factory
Authorized Service Station.

No control of weld output.

AMPERAGE CONTROL
switch S11 position.

Place S11 in the PANEL position if no remote
control is used. Place S11 in the REMOTE 14
position, and be sure a remote confrol is con-
nected to the REMOTE CONTACTOR AND
AMPERAGE CONTROL receptacle RC2 {see
Sections 4-4 and 5-9).

AMPERAGE ADJUSTMENT
control R1.

Check and replace R1.

Circuit board PC1.

See Section 7-5, and contact nearest Factory
Authorized Service Station.

No high frequency and no gas
flow.

Circuit breaker CB1.

Reset CB1 (see Section 7-2).

Circuit board PC2.

See Section 7-5, and contact nearest Factory
Authorized Service Station.
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Table 7-3. Troubleshooting (Continued)

TROUBLE

PROBABLE CAUSE

REMEDY

Tungsten electrode oxidizing
and not remaining bright after
conclusion of weld.

Loose gas fittings on regulator
or gas line. This will siphon
oxygen into the weld zone.

| Check and tighten all gas fittings.

Insufficient gas flow.

" Increase gas flow setting.

Drafts blowing gas shield
away from tungsten.

Shield weld zone from drafts.

Dirty filler rod or material.

Use clean filler rod or material.

Gas shutting off too quickly af-
ter end of weld.

Increase time setting of POSTFLOW TIME
control (see Section 5-12).

HIGH FREQUENCY switch S3 -

position.

Place S3 in START or CONTINUQUS position.

Lack of high frequency; diffi-
culty in establishing arc.

Use tungsten larger than rec-
ommended for welding amper-
age.

Use proper size tungsten for welding applica-
tion (see Table 7-2).

Dissipation of high frequency
from electrode holder tead.

Be sure that electrode holder cable is not close
to any grounded metal.

Weld cable leakage.

Check cables and torch for cracked or deterio-
rated insulation or bad connections, Repair or
replace necessary parts.

Improper spark gap.

Check spark gaps G and adjust if necessary
| {see Section 7-4).

HIGH FREQUENCY INTEN-
SITY centrel R20 setting.

| Increase setting of R20 (see Section 5-10).

Wandering arc —poor control
of direction of arc.

Use of tungsten considerably
larger than recemmended.

Use proper size tungsten (see Table 7-2).

Improperly prepared tungsten.

i Prepare tungsten as instructed in Section 7-3.
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SECTION 9 — CERTIFICATION FO

9-1. GENERAL

The following information is necessary to make a proper
installation of the high-frequency arc welding equipment
described in this instruction manual. In order to comply
with Part 18 of the Rules and Regulations of the Federal
Communications Commission {FCC}, the certificate in
the front of this manual must be filled in completely and
signed after the unit has been correctly instalied. The
certificate must be kept WITH THE EQUIPMENT AT
ALLTIMES ta comply with the regulation. The manufac-
turer of the equipment covered herein has conducted
approved field tests and certifies that the radiation can
be expected to be within the legal limits if the correct in-
stallation procedures, as outlined, are followed. The im-
portance of a correct installation cannot be overempha-
sized since case histories of interference due to high-fre-
quency stabilized arc welding equipment have shown
that in most cases, an inadequate installation was at
fault. In the event that interference with authorized FCC
services occurs, the user is required to take suitable
steps to clear the situation. The Factory Service Depart-
ment personnel will assist the user by supplying techni-
cal information.

Instead of complying with the installation requirements
and the certification of each individual installation, the
user may elect to certify the entire plant by having a
qualified engineer make a plant radiation survey. In such
cases, these instructions could serve as a guide in mini-
mizing interference that might be caused by the high-fre-
guency arc welding equipment.

Many processes and applications of processes require
open-circuit voltages sufficient to jump from the elec-
trode to the work without making direct contact. The
maximum gpen-circuit voltage (OCV) of a welding
power source is not sufficient for this. In the Submerged
Arc Welding (SAW} process, granules of flux often get
between the electrode and the workpiece making start-
ing of the arc difficult at normal open-circuit voltages. A
higher voltage is also required io start and maintain a
stable arcin processes like the Gas Tungsten Arc Weld-
ing (GTAW) process. In these cases it will take several
thousand volts to cause an electrical spark to jump this
gap between the electrode and the work, creating an in-
itial path of ionization that the arc current can foltow with-
out the hazards that would be present at power fre-
quency.

in order to provide these higher voltages, it is common
practice to superimpose a high open-circuit voltage on
the output of & welding power source by using high-fre-
quency technigues. The high-frequency voltage can be
a source ofinterference and will be discussed in this sec-
tion.
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9-2. DEFINITIONS

A. High-Freguency Assisted Arc Welding Power
Sources

In the arc welding process, high frequency may be used
forinitiating an arc or stabilizing the arc once it is struck,
or for both functions.

The energy from the high-frequency source must flow to
the welding electrode via a good quality, low impedance,
and well insulated connecting cable.,

B. Welding Circuit

The welding circuit consists of all attachments con-
nected to the welding terminals.

C. Welding Terminals

Welding terminals are the terminals which provide weld-
ing power and high-fraquency energy to the arc.

D. Electrode Terminal

The electrode terminal is the terminal to which the elec-
trode cable or welding torch is connected.

E. Welding Torch

A device used in the Gas Tungsten Arc Welding (GTAW)
process to conirol the position of the electrode, to trans-
fer current to the arc, and to direct the flow of shielding
gas.

F. Work Terminal

The work terminal is the terminal to which the welding
workpiece is connected.

G. Welding Zone

The welding zene is the space within S0 f. (15 m) in all
directions from the midpoint between the power source
and the welding arc (see Figure 9-6).

H. Bonding

Bonding refers to connecting metallic objects togetherto
cause the objects to be at the same potential regardiess
of any current flow between them (see Figures 9-3 and
9-4).

1. Grounding (Earthing)

Depending on the practices within jurisdictions, one of
these terms is commonly used to indicate the connec-
tion, or bonding, of parts of the apparatus o the
earth. The terms may be used interchangeably.

J. Receiver

Areceiveris any device normally used for receiving elec-
tromagnetic energy and converting it to useful communi-
cations purposes.

K. Conduction

Conduction is the transmission of high-frequency en-
ergy via an electrical conductor or conducting medium.



L. High Frequency

~ High frequency is radio frequency energy, either con-
tinuous or pulsed, used to start or stabilize a welding arc.

M. High-Frequency Assisted Arc Welding

High-frequency assisted arc welding refers to any of the
arc welding processes requiring high frequency.

N. Interference

Interference is the unwanted and problematic reception
of high-frequency energy.

0. Radiation

Radiation is the transmission of high-frequency energy
through space.

9-3. HIGH-FREQUENCY RADIATION

Installations using high frequency, either as an infegral
part of the power source or as an accessory unit, will pro-
duce some high-frequency radiation. Such radiation, if
the signal strength is sufficient at the receiving device,
can cause an inconvenience or disruption of communi-
cations or can cause malfunction in sensitive electronic
centrols and systems. The four major causes of high-fre-
quency radiation are as follows:

A. Direct Radiation From The Power Source Or
High-Frequency Accessory Unit

Direct radiation is that radiation emanating directly from
the power source or accessory unit. Radiation from the
power line and welding power source accessories is not
considered to be direct radiation from the power source
or accessory unit.

B. Direct Radiation From The Welding Circuit

Any attachment to the output terminals of the high-fre-
quency source is capable of acting as an antenna and
radiating high-frequency energy. Attachments include
weld cables, torches, worktables, etc. Since direct radia-
ticn from the welding circuit is the major source of radia-
tion, it is important to keep attachments to a minimum.

C. Conduction And Radiation From The Power
Line

Most power lines are capable of conducting high-fre-
guency energy which may cause interference directly or
by reradiation from these power lines. Normally such ra-
diation is small when compared to that caused by radia-
tion from the weld cables.

D. Reradiation

Radration from the welding circuit can be picked up by
“ungrounded metal objects or unshielded wiring in the im-
mediate vicinity, cenducted some distance, and
reradiated. This can be atroublesome source ofinterfer-
ence.

9-4. LOCATION

Locate the high-frequency power source as close to the
welding process as possible. Also consider the near-
ness of a suitable ground connection when selecting a
site for the installation of the power source. Ideally, the
high-frequency power source should be located in an
area where there is a limited amount of miscellaneous
wiring (lighting, power, telephone, communications, and
other unshielded conductors) iocated within the welding
zone. Ungrounded, metallic conductors in the welding
zone can act as antennas which will pick up, conduct, or
reradiate the high-frequency energy transmitted by the
welding circuit. All miscellangous wiring in the welding
zone should be enclosed in grounded, rigid metallic con-
duit, copper braid, or some other material having an
equivalent shielding efficiency, and grounded at 50 fti.
(15 m) intervals (see Figure 9-1).

Shielded Wire

= - L L

/I‘—|—b| Elﬁcltéode
Ground At 50ft. older
(15 m) Intervals
50 fi. \
: {(15m \
| }

ﬂ ,

/“}ﬁ“.

Work Clamp /
Ground .
High-Frequency "~ -
Welding ~—

8-0017
Power Source

Keep all unshielded and ungrounded
wires out of the welding zone.

Figure 9-1. Requirements To Minimize Reradia-
tion Pickup In The Vicinity Of The Welding Zone

9-5. GENERAL INSTALLATION PROCEDURES
A. Weld Cables

Keep the weld cables as short as possible and do notex-
ceed 25 fi. (8 m) in length. Position the cables as close
together and as close to the floor or ground plane as pos-
sible.

Ifthe welding operation must be carried out at a point far-
ther than 25 it. (8 m) from the welding power source, use
a portable high-frequency source and locate the port-
able unit within 25 ft. (8 m) of the welding electrode.

B. High-Frequency Assisted Arc Welding Power
Sources

When the high-frequency assisted arc welding power
source is in operation, all service doors and covers must
be closed, securely fastened, and adequately bondedto
ensure good contact around the entire perimeter of the
opening. Except for changes and adjustments allowed
by the manufacturer, the high-frequency assisted arc
welding power source should not be modified.
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Place leads on floor or on boards
and keep 3/4 in. (18 mm)
to 1in. (25 mm) apart.

High-Frequency
Welding Power Source

Electrode
Holder
Electrical JT_
Input =
Supply f Work Clamp $-0018
Ground

Figure 9-2. General Rules For Welding Leads

'C. Grounding (Earthing) The Weld Cables

Be sure that the enclosure of the high-frequency power
source is firmly grounded to the WORK terminal. If the
high-frequency power source is not labeled as being in-
ternaily high-frequency grounded, then this ground must
be made by grounding the enclosure to the WORK termi-
nal with No. 12 AWG gauge or smaller wire. Connectthe
ground wire to a driven ground rod or to a water pipe
which enters the earth within 10 ft. {3 m) of the high-fre-
quency power source.

D. Metal Buildings

Installation of a high-frequency power source within a
suitably bonded and grounded {earthed) metal building
can be an effective means of reducing high-frequency
radiation. Wheraver possible, install high-frequency
power sources in such places.

Grounded
Copper Screens

Driven
Ground
Red

Metal Building
Panels

Grounding Wire ~ Metal Panels

N Ny N N

g 3

Metal Panels

$-0019
Bonding Of Metal Panels

Figure 9-3. Grounding And Bonding
Panels Of Metal Building

OM-352 Page 36

However, when the high-frequency power source is in-
stalled within a metal building, precautions must he
taken to be sure that the building is properly bonded and
grounded (earthed). This can be accomplished by plac
ing several good electrical ground rods around the pe.,

riphery of the building. During the construction ofanew

building of any type having metalin the structure, be sure
that all the reinforcing and structural steel is bonded to-
gether (as by welding each piece of metal to all other ad-
jacent pieces). For metal buildings, adjacent metal pan-
els should be bolted or welded together at frequentinter-
vals. All windows and doorways should be covered with
grounded copper screen or galvanized hardware cloth
of not more than 1/4 in. (6.4 mm) mesh.

E. Shielding Of Miscellaneous Wiring in The Weld-
ing Zone

Ungrounded, metallic conduciors in the weiding zone
can act as antennas which will pick up, conduct, and/or
reradiate the high-frequency energy transmitted by the
welding circuit located within or near the welding zone.
This means that all ungrounded water pipes must be
grounded, and that all lighting, power, telephone, com-
munications, and other conductors within the welding
zone must be enclosed in grounded, rigid metallic con-
duit, copper braid, or some other material having an
equivalent shielding capability (spirally wound, flexible,
metallic conduit is not suitable). Shielding of the miscel-
laneous wiring in the welding zone must be grounded at
501t. (15 m) intervals. Excellent low resistance electrical
connections must be maintained between conduit sec-
tions (see Figure 9-4).

Copper Strap

Q Q

S-0020

Figure 8-4. Bonding Method For Poor Conductors

F. Power Service

The high-frequency power source should be connected
to the line input power supply as instructed in this man-
ual. If the unit is equipped with a power cord, the supply
conductors serving the high-frequency power source
should be completely enclosed in solid metailic conduit,
or in equivalent shielding, up to the point of connection
with the power cord. The solid, metaliic conduit, or
equivalent shielding, should extend the entire distance
from the power entrance location in the building to the
high-frequency power source. Shielding should be elec-
trically continuous throughout its length and should be
connected so that good electrical contact is provided be-
tween the shield and the high-frequency power source.



Line Input High-Frequency
Power Supply Welding Power Source

Ground

9-6.

10.
11,
l12.
13.

14.

50 ft. (15m) —-l

Solid Metallic Conduit

X

Line Fuse And Switch Box
Or Receptacle S-0021

Figure 9-5. Installation Of High-Frequency

Stabilized Arc Welding Power Source

GUIDELINES FOR INSTALLATION OF HIGH-
FREQUENCY ASSISTED ARC WELDING
POWER SOURCES

Lecate the equipment so that the ground wire of
the high-frequency power source can be kept as
short as possibie.

Shield the line input power leads up to the point of
connection with the enclosure of the high-fre-
quency paower source as specified by the manu-
facture’s requirements (see Section 9-5F).

Be sure that there is good electrical contact made
at the enclosure of the high-frequency welding
power source, through the conduit, and back to
the service box. Be sure that the conduit systemis
continucus to a point atleast 50 ft. (15 m) fromthe
equipment, and that the conduit system is one
complete run within the high-frequency zone. If
rigid, metallic conduit is notused, be sure that the
shielding used has equivalent shielding effi-
ciency. Copper sleeving, lead covered cable, or
the equivalent, is satisfactory. Spirally wound,
flexible, metallic conduit is not suitable.

Keep WORK and ELECTRODE cabies as short
and straight as possible,

Keep weld cables to a maximum length of 25 1. (8
m}.

Keep weld cables as close together and as close
to the ground plane as possible.

Adjust spark gap setting to the minimum setting
given in this manual.

Secure all service and access doors before oper-
ating.

Visualize the welding zone as a sphere with a 50
ft. (15 m) radius centered on a point between the
power source and the electrode holder (see Fig-
ure 9-6), and proceed as follows:

a. Have all unshielded power, lighting, and com-
munication wires within the welding zone
placed in grounded shields or relocated outside
the welding zone.

b. Ground alt large metallic objects, long guy
wires, or support wires within the welding zone.

t. Besurethatthere are no external power ortele-
phone wires, which may be off the immediate
premises, within the welding zone.

High-Frequency
Welding Power
Source

Electrode

~ __~ Holder $-0022
Figure 9-6. Welding Zone

Center Point

15.  Use driven ground rods which enter the ground
10 ft. (3 m) or less from the ground connection, or
cold water pipes, as the ground for the high-fre-
quency welding power source.

16. Besurethatallground connections are clean and
tight.

17.  Ifthe high-frequency welding power source is op-
erated within a metal building, be sure that the
building is properly grounded.

9-7. INSTALLATION GUIDELINES CHECKLIST

All items may not be necessary or practical for each in-
stallation. Complete the necessary items to eliminate in-
terference with authorized FCC services. |

1. Is equipment properly iocated?
{See Sections 9-4, 9-5D, 9-5E, 9-6.1, and 9-6.9.)

2. Are ac input power connections properly made?
{See Sections 9-5B, 9-6.2, and 9-6.3)

3. Are weld cables and equipment properly in-
stalled?
{See Sections 9-5A, 9-6.4, 9-6.5, and 9-6.6.)

4. Are ground connections properly made?
(See Sections 9-5C, 9-6.1, 9-6.6, 9-6.11, and
9-6.12)

5. Is equipment properly set up and adjusted?
{See Sections 9-6.7 and 9-6.8.)
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SECTION 10 - PARTS LIST
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Figure 10-1. Main Assembly



Replace Coils at Factory or Factory Authorized Service Station

item Dia. Part .
No. Mkgs No. Description Quantity
Figure 10-1. Main Assembly
I 039244 .. COVER, 0D ottt ettt et e e e e e e e e e 1
2., PC2.... 052790 .. CIRCUIT CARD,HF &postflow ....... . ... ... . . .. ... ....... 1
...... PLG2C .. 039347 .. CONNECTOR,rect17skt2rowplug ........... ... .. ... ... ... 1
................ 003 168 .. CONNECTOR, rectskt18ga ... ... ... ... ... . ... oo 17
B I R23.... 030761 .. RESISTOR, C1W10ohm ... ... .. .. .. . . 1
4. .. iT o 117372 .. BLOCK, term 10A 18P . .. 1
T 108 023 .. LINK, JUMPeT e 9
- 088 168 .. ENCLOSURE, circuitcard ... .. . i e 1
6.. CR1 . 052251 .. RELAY,voltsense 100V DPDT ... .. ... . ... . i, 1
7. CR2 140772 .. RELAY, encl 24VAC APDT ... .. . e 1
...... PLG5 ... 136924 .. CONNECTOR, rectrepteable ... ............... . ... .. ....... 1
............... 009418 .. CONNECTOR, rectski24-14ga . ... ... i 2
...... PLGE ... 136925 .. CONNECTOR, rect2P/Splugeable .. ... ....................... 1
............... 009419 .. CONNECTOR,rect20-14ga ... ... oo iin i i, 2
8 .. CR3 ... 000174 .. RELAY, encl 2dVAC 3PDT ... ... . i i 1
9. C26 . 031668 .. CAPACITOR, elctlt 4000uf100VDC ... ... ... ... ... . ... ... ..... 1
...... R3 .....117803 .. RESISTOR, WWixd 1OW1Kohm ..... ... ... .. .. ... ... ... ... 1
0 108 105 .. CLAMP, capacitor2.500dia . . ...... ..o e e 1
1 SR2.... 035704 .. RECTIFIER, integ40A B00V ... ... . .. i 1
12 . 088 153 .. FRAME, uprightbase .......... ... ... .. . . . i 1
13 . 2T . 107298 .. BLOCK, term 10A14P .. ... ... .. 1
14 C29 122348 .. CAPACITOR ... . 1
15 .. Rz21.22 122857 .. RESISTOR, Moxide 2W270hm ... ... ... ... .. .. .. .. ... ..... 2
SE - T 026627 .. GASKET Ifting eye . ... ... . 1
17 . 605742 .. CLIP, migresistor 5001ID . ... ... . . e 2
18 ... .R10... .. 115228 .. RESISTOR, WW fxd 100W 50o0hm .. ... ... ... ... ... ... ... ...... 1
19 ... C2 ... 114543 .. CAPACITOR, polyp MF 40uf 480VAC ... ..., 4
20 0. #025 141 .. BRACKET, mig capacitor . ... ... .. e 2
2% 030170 .. BUSHING, snap-innyl 750 1D x1.000mtghole ... ................. 1
22 082456 .. DIODE, (consistingofy . ... .. . . . 1
....... D23 ... 153434 ...  DIODE, rect3ABG00V . . ... . .. .. i 2
23 ... W 137902 .. CONTACTOR, 60A 2P 115V ... . e e 1
24 ... Fig 10-2 .. PANEL rearw/components . .......... ... ... ... ... 1
25 ... C1.3 ... . 111634 .. CAPACITOR ASSEMBLY . .. .. ... i 1
26 ... 034587 .. TERMINAL ASSEMBLY, primary {Fig10-3) . ......... ... .. ... ... .. 1
................ 601835 .. NUT, brshex10-32 .. ... ... ... ... ... ... i i B
27 604 657 .. SCREW, .375-16x1.250 hexhdpinstl .. ... .. .. ... ... .. ... .. 4
28 ... 602213 .. WASHER, lock stlsplit 375 ... .. . i i 4
29 ... T ... 139 111 .. TRANSFORMER, main 200/230/460 (consistingof) ........... .. ... 1
29 ... T L. 139 113 .. TRANSFORMER, main 230/460/575 {consistingof) ................ 1
30 0. 139083 . ... COIL, pri/fsec RH 200/230/460 . . ... ...t 1
30 ... 139085 . ... COIL, prifsec RH 230/460/575 . . ... .. ... . . . . 1
31 139082 .... COIL, pri/fsec LH 200/230/460 . ... ... ... ... ... . ... . iivo. .. 1
31 139084 .... COIL, pri/fsec LH 230/460/575 . . .. oottt 1
....... TP1.... 020520 .... THERMOSTAT,NC . ... . ... . . . it 1
32 .21 122228 .. REACTOR (consistingof) ... .. ..o i .. 1
33 ... 124671 .. .. COIL BH . . e 1
34 .. 124670 .. .. COIL LH o 1
3B 088169 .. BASE .. . .. 1
36 . SR1. 105359 .. RECTIFIER, SCRmain (Fig10-8) ... ... ... ... ... ... ...... ... 1
37 . HD1 125630 .. CIRCUITCARD, hallbooster ........ ... ... . ... 1
33 .... 85 133 061 .. SWITCH, polarity/changeover ....... ... ... ... ... . ... .. ... ..... 1
................ 010150 .. TUBING, st 500 0D x17gawallx1.000lg....................... 2
39 ... Fig 10-4 .. PANEL, frontw/components . ......... .. ... ... i ... 1
40 ... .. +091172 .. PANEL, side . .. ... ... . . 2
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ttem Dia. Part L ‘
No. Mkgs. No. Description Quantity

Figure 10-1. Main Assembly {Continued)

................. 109 035 .. LABEL, warning electric shock etc (located on RH side panel) . ....... 1
41 137515 .. HF CONTROL, (Fig 10-9) .. .. .. ... e 1
42 L. 010647 ., PIN,springCS 156x1.250 . ... ... ... ... ... ... Ll 1
43 .. 098279 .. HANDLE,switch ...................... e 1

44 . PC1 L., 148371 .. CIRCUIT CARD, main . ... . e e 1

....... PLG50 .. 131052 .. HOUSING RECEPTACLE & SOCKETS, (consistingof) ............. 1

.................. 113746 . ... CONNECTOR, rectskt24-18ga .............................. 16

....... PLG51 ...115082 .. HOUSING PLUG & SOCKETS, {(consisting of} (included w/rectifier) .. .. 1

.................. 113746 ... . CONNECTOR, rectskt24-18ga .............................. 8

....... PLG52 .. 131056 .. HOUSING RECEPTACLE & SOCKETS, (consistingof) ............. 1

.................. 113746 .... CONNECTOR, rectskt24-18ga .............. ... ... ....... 14

Ce e PLGBE3 ... 115093 .. HOUSING PLUG & SOCKETS, {consistingofy .................... 1

.................. 113746 .... CONNECTOR, rectskt24-18ga .............................. B
45 L. 083 147 .. GROMMET, screw NO. 8/10 . . .. .. ... . i e 6
46 ... .8N1.... 145835 .. SNUBBER ... .. .. .. .. . . . ... ... ... 1
47 ... 8NZ2.... 145837 .. SNUBBER . ... ... e 1
48 ..o 106398 .. PIN,springCS 186X 625 ... ... .. . 1
T 134631 .. EXTENSION, handleswitch ......... ... .. ... . .. ... . .ot 1

+Part of 042 397 Optional Power Factor
+When ordering a component originally displaying a precautionary label, the label should aiso be ordered.
BE SURE TO PRCVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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ltem Dia. Part o )
No. Mkgs. No. Description Quantity

Figure 10-2. Panel, Rear w/Components (Fig 10-1 ltem 24)

R 131361 .. CHAMBER, plenum 14in ... .. ... .. .. ... i 1
B 032 604 .. BLADE, fan 14in 3wg 19deg .375bore CCW . ... ... ... ... ... .... 1
R S 095537 .. PANEL, Iar . ... ..t e e e e 1
R S Ra ..... 115812 .. RESISTOR, WWfxd 178W200hm ....... ... .. ... ..., e 1

5L FM . ... 116190 .. MOTOR, 1/12hp 230V 1650RPM . ... ... ... ... ... . . . 1

L
SC-113 966-A
Figure 10-2. Panel, Rear w/Components
SA-087 333-B
Figure 10-3. Terminal Assembly, Primary
Item Part . '
No. No. Description Quantity

034 587 Figure 10-3. Terminal Assembly, Primary (Fig10-1 ltem 26)

T 601835 .. NUT, brshex 10-32 . .. . e 12
2 601836 .. NUT brshex .250-20jam . ....... ... i i, 4
R 010915 .. WASHER, flatbrs 250 IDx.6250Dx .031thk .................... 4
oA 083426 .. TERMINALBOARD, pri .. .. .. e 1
B 038888 .. STUD, primary bd brs .250-20x1.500 . ..... .. ... ... ............ 2
B ... 038887.. STUD,primary bdbrs 10-32x1.375 . ...... ... 6
T 010913 .. WASHER, flat brs .218IDx .4600D x.031thk .................... 6

B - B 038618 .. LINK, jumpertermbdpri.... ... ... ... . . .. . . . ... 2

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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No. Mkgs. No. Description Quantity

Figure 10-4. Panel, Front w/Components (Fig 10-1 ltem 39)

e P, NAMEPLATE, (order by model and serial number) ............... 1
. 097926 .. KNOB, pointer .. ... . e i 1
B 072590 .. LOCK, shaft pot .375-32 x .250diashaft ................ .. ... .. 1
A AV ... .. 119265 .. METER, digital .. ... ... ... 2
5.0, RFC14 ... 033942 .. CHOKE, RF 250mA 3.8 0hm .. .. e 4
B PLT ..... 027645 .. LIGHT, indredlens ....... ..., 1
B 602 222 .. WASHER, lock stl intltoath 437 ... ... .. . ... . ... ... . ... ... ... 7
R = S 605321 .. NUT, stl hex 468-32 . ... ... . .. 7
S 9...086,71011 L. 011609 .. SWITCH, tgl SPDT15A 125V . ... ... e 4
10 ...... R2...... 028768 .. POTENTIOMETER, C sftd sft 1/T 2W 350K ochm . ... ... ......... 1

B & S3 ... 088409 .. SWITCH, tgl 2PDT15A 125V . ... ... 1
12 ..., S8.. L. 052769 .. SWITCH, tgl 4PDT 15A 125V . .. ... ... . .. . . ... 1

ST-113 965-E

Figure 10-4. Panel, Front w/Components
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ltem Dia.

Part

No. Mkgs. No. Description Quantity
Figure 10-4. Panel, Front w/Components (Fig 10-1 Item 39) {Continued)
13 ... .. Ri...... 072623 .. POTENTIOMETER, C sltd sft 1/T 2W 10000hm ................ 1
14 ... ... S2.... .. 118681 .. SWITCH, tgl DPDTMC 15A 125V . ... ... .. L 1
15 .... R13,16 .... 030109 .. POTENTIOMETER, Cshid sft 1/T2W5000chm ................ 2
16 ..... R14 ..... 035897 .. POTENTIOMETER, C shid sft 1/T 2W1000chm ................ 1
17 . R15 ..... 028 769 .. POTENTIOMETER, C sltd st 1/T 2W 750K ohm .............. .. 1
18 ... .. PB1 ..... 105572 .. SWITCH, push button (Fig 10-7) .. ...t tinr e e 1
19 ... .. 5200 . #0111 609 .. SWITCH, tgt SPDT15A 125V .. ... ... 1
20 . 4098691 .. STAND-OFF, N0.8-32x 500 ........ .. ... .. i, 4
21 . ... PC3 .... 090410 .. CIRCUITCARD, spottimer . ...... ... .. .o i 1
........ PLG30 ... ¢135558 .. HOUSING PLUG & SOCKETS, (consistingof) .................. 1
.................... 079747 ... CONNECTOR,rectskt24-18ga............................ 7
................... 4079747 .. CONNECTOR,rectskt24-18ga ................ ... ..o 7
.......... PLG7 ... 4136925 .. CONNECTOR, rect2P/Splugecable .............. ... ... ...... 1
................... 4009419 .. CONNECTOR, rectpin20-18ga ............. ... 2
22 +4042016 .. PREFLOWTIMER (Fig 10-5) . ..... .. .. ... . . . .. i o... 1
23 . 44042014 .. PULSER CONTROL(Fig10-6) . ... ... ... . .. 1
24 ... .. CB1 ..... 093995 .. CIRCUIT BREAKER, manreset 1P 15A250VAC . ............... 1
25 . 605 339 .. WASHER, lock stlintitooth .375 ... ... . ... ... ... ... ... ... 1
26 ... ... Ca. ... ... 135664 .. CAPACITOR ... . e e e 1
27 ... RC1 ..... 604 176 .. RECEPTACLE, strdx grd 2P3W 15A 125V . ... ... ... ... ... .. 1
.................... 073690 .. PLUG, str grd armd 2P 3W 15A 125V P&S 5266 DF
28 ... .. ci8 .. ... 143903 .. LEADASSEMBLY,elect . ... ... . . 1
28 ... .. C20 ..... 143802 .. LEADASSEMBLY,elect . ... ... . . 1
28 ... .. ca21 ..., 143901 .. LEADASSEMBLY,elect ... ... ... ... .. .. 1
28 ... .. c24 ..... 143904 .. LEAD ASSEMBLY,elect ... .. .. ... ... 1
29 ... RC2 ..... 143976 .. RECEPTACLE w/TERMINALS, (consistingof) .................. 1
................... 079534 ... CONNECTOR, circskipush-ini4-18ga ..................... 14
.................... 134 734 .. CONNECTOR, circ 14 pin plug cable 213571-2 Amp
.................... 134731 .. CONNECTOR, circ pin push-in 14-18ga 213603-1 Amp
.................... 079739 .. CONNECTCR, circ clamp str rif 206322-2 Amp
30 ... Cé...... 028 294 .. CAPACITOR, ploye MF 1uf200VDC . ... .. ... .. i, 1
31 ... .. R9...... 030761 .. RESISTOR, C1W10chm ... ... ... ... ... . . .. .. . ... 1
32 ... GS1 ... 003538 .. VALVE, 115VAC 2way 1/4IPSportt/8orf ... ... ... ... ...... 1
33 016296 .. FITTING, hosebrsel M1/4ANPTx.625-18 ... ... ... ... .. ..... 2
34 130169 .. PANEL, fromt ... ... . . e 1
35 .. 045852 .. CLIP, component .687diamtgadhback ....................... 3
36 ... 003045 .. PANEL, frontlouvered ... ... ... . . . i, 1
37 +088 1566 .. DOOR,accessfront . ... .. .. ... .. .. . e 1
38 ... 605583 .. CATCH, springloadeddoor ........... ... .. i .. 2
39 134 327 .. LABEL, warning general precautionary . ........... ... ... ...... 1
40 ... =097 922 .. KNOB, pointer . ... ... ... . 1
41 L ++097 922 .. KNOB, pointer ... ... e 3
42 ¢109747 .. TIMER, digital ..... ... ... ... . . . . . e 1
43 . 109013 .. BUSHING, snap-innyl .375ID x .562mtghole .................. 1
44 ... 097922 .. KNOB, pointer . ... .. . . i e e e 5
45 L 604645 .. NUT, stihex .375-32 ... ... ... i i, 5
.................... 107 883 .. BLANK, snap-innyl 500mtghole ............................ 3
................... 119951 .. BLANK, snap-innyl .437mtghole ................ ... ........ &4
................... 070371 .. BLANK, snap-in nyi 1.093/1.125mtghole ...................... 2

#Part of 042 012 Optional Spot Weld Timer

++0OPTIONAL

-When ordering a component originally displaying a precautionary label, the fabel should also be ordered.
~+Part of 042 016 Optional Preflow Timer
++Part of 042 014 Optional Pulser

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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ltem Dia. Part

No. Mkgs. No. Description Quantity
042 01e Figure 10-5. Preflow Timer {Fig 10-4 liem 22}

.. SWITCH, tgIDPDT15A 125V .. . ... o 1
.. SPACER,nyl 250 0D x 140IDx1.0001Ig . ................. 4
.. CIRCUIT CARD, preflowtimer ......... .. .. ... ... .. ..... 1

. HOUSING PLUG & SOCKETS, (consistingof) ............... 1
.... CONNECTOR, rectskt24-18ga ........................ 7
.. POTENTIOMETER, C shd sft 1/T 2W 200K ohm ... .......... 1
.. STRIP, mtgcircuitcard ... ........ ... ... ... . ... ... ..... 1
.. CONNECTOR, rect 7sktplugcable ............. ... ... ... 1

. CONNECTOR, rectskt24-18ga ... ....... ... ... ... ....... 7

Figure 10-5. Preflow Timer

SA-006 613-B

7
$8-006 612-D
Figure 10-6. Pulser Control
ltem Dia. Part i
No. Mkgs. No. Description Quantity
042 014 Figure 10-6. Pulser Control {Fig 10-4 ltem 23)
T 003513 .. STRIP, migcontrols ... ... i 1
2 ... R4z22 ....... 035897 .. POTENTIOMETER, Csltdsft #/T2W 1000 0hm ............. 1
3 106625 .. SPACER, nyl 25000 x.140MID1.0001g .. ... ... ... ... ... 4
4. .. PC501 ... ... 134141 .. CIRCUITCARD, pulser .. ... ... . i 1
.......... PLGE0 ...... 135558 .. HOUSING PLUG & SOCKETS, {consistingof) . .............. 1
....................... 079747 .... CONNECTOR, rectskt24-18ga ........................ 7
.......... PLGB1 ...... 135560 .. HOUSING PLUG & SOCKETS, (consistingofy ............... 1
....................... 079747 . ... CONNECTOR, rectskt24-18ga ........................ 9
5...... R420....... 004 186 .. POTENTIOMETER, C sltd sft 1/T2W50000hm ... .......... 1
6 ...... R421....... 030 109 .. POTENTIOMETER, C sltd sft 1/T 2W50000hm ............. 1
7o S400....... 011609 .. SWITCH, tgl SPDT10A 125V . ... ... . . o . 1

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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ltem Dia. Part

No. Mkgs. No. Description _ Quantity
PB1 105572  Figure 10-7. Switch, Push Button (Fig 10-4 ltem 18}
e 059885 .. BUTTON, pushresetred ........... ... ... ... ... ... .. 1
R~ 018606 .. SPRING, compression ................. oo, 1
B T 090 354 .. PUSHBUTTON, w/cable & housing ....................... 1
R 081008 .. BRACKET, migswitchPB .. ... .. ... ... ... .. ... .. ... ..... 1
- 027 878 .. SWITCH, limit leaf actuating SPDT .. ...................... 1

SA-080 214-B

Figure 10-7. Switch, Push Bution PB1

5B-113 868-A
Figure 10-8. Rectifier, SCR Main SR1

ltem Dia. Part

" No. Mkgs. No. Description Quantity
SR1 105 359 Figure 10-8. Rectifier, SCR Main (Fig 10-1 item 36)

A C7-10 ...... 031689 .. CAPACITOR, rectifier ...... ... ... . i ... 4
2 028 388 .. CLAMP, thyristorrectifier2.750 .. ... . .. ... ... ... ... ..... 4

.3 SCR1-4 ..... 119371 .. THYRISTOR, SCR300A 300V . ... ... ... . i 4

R D1........ 037956 .. DIODE, rect 275A 300V SP ... ... ... . ... ... 1

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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ST-113 967-D

Figure 10-9. HF Control
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Quantity

Item Dia. Part L

No. Mkgs No. Description

137 515 Figure 10-9. HF Controi (Fig 10-1 ltem 41)

B L +127 477 .. ENCLOSURE HF ........ ..... ..
2. POS ... 039047 .. TERMINAL, power output red (consisting of)
B T 601 879 .. .. NUT, stl hex full fnsh .500-13
AL 039044 .... BUSBAR, termbd .............
B T 601 880 .. .. NUT, stl hex jam .500-13 ........
B 039 049 .... TERMINAL BOARD, red ........
S 601976 . ... SCREW, cap stl hexhd .500-13 x 1.500

8..... R20.... 605828 .. RHEOSTAT, WW 50W 1.5 chm
9. T3 . 074 398 .. TRANSFORMER, HV 115V pri3600V sec30mA .. .................
10 ... ... 059874 .. TUBING, stl .375 0D x .256 |D x 1.625
11 C15,16 .. 125691 .. CAPACITOR ASSEMBLY .........

12 ....R25 . 074121 .. RESISTOR, C 2W 3.3K ohm

13 ... 039049 .. TERMINALBOARD, red ..........

14 ....C28...*122235 .. CAPACITOR ...................

15 ... goo68t .. STRIPmtgHFcoll ..............

16 ... T2 ... 111 527 .. COIL, couplingairHF ............

17 oo 605742 .. CLIP, migresistor 500D ... ......

18 . R11 . 083784 .. RESISTOR, WW fxd 100W 10 ohim

19 ....C13.... 106935 .. CAPACITOR, polyp film 10uf 250VAC
20 ....C14 . 096761 .. CAPACITOR, mica .002uf 10000V

21 020623 .. SPARK GAP ASSEMBLY, {consisting of)
22 ..l 095621 .... BASE,sparkgap ..............

23 ... G..... *020603 .... POINT, sparkgap .............

24 ... 020622 ... . HOLDER, point ...............

25 .. 128 230 .. LABEL, warning electric shock etc

26 ... 010357 .. NUT, speed No.2clipen .........

27 097922 .. KNOB,pointer . .................

28 ... 010855 .. RETAINER,scrNo.2 ... ... .. ..

29 .. 010853 .. FASTENER, scr sitd hd No. 2

+When ordering a component originally displaying a precautionary label, the label should also be ordered.
**ltem not included with HF Control.

*Recommended Spa

re Parts.

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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OPTIONS AND ACCESSORIES

NC IUNNING GEAR

(. 563)
Three 8 in. (203 mm) rubber-tired
wheels with towing handle and rack
for two cylinders.

PULSER

(#042 014 Factory)

(#042 015 Field)
For welding of thin materials.
Provides heating and cooling effect of
the weld puddle.

SPOT WELD TIMER

(#042 012 Factory)

(#042 013 Field)
Provides presettable digital spot weld
time from 0.01 seconds to 899
seconds, with a repeat accuracy of
+10 ms at all settings.

PREFLOW TIMER

{(#042 016 Factory)

(#042 017 Field)
Provides 0 to 15 seconds of gas
preflow time. On/off switch included.

POWER FACTOR CORRECTION
{#~42 397) Factory Only

WATER COOLANT SYSTEMS

RADIATOR 1

(#041 398)
1/4 HP, 115 VAC, 50/60 Hz motor.
1.5 gal. (5.7 L) capacity.
RADIATOR 2

(#041 399)
1/4 HP, 230 VAC, 50/60 Hz motor.
1.5 gal. (5.7 L) capacity.

WATERMATE™ 1

(#041 852)
1/4 HP, 115 VAC, 50/60 Hz motor.
1.5 gal. (5.7 L) capacity.
WATERMATE™ 2

(#041 853)

1/4 HP, 230 VAC, 50/60 Hz motor.
1.5 gal. (5.7 L} capacity.

COOLMATE™ 4

(#042 288)
1/4 HP, 115 VAC, 50/60 Hz motor.
4 gal. (15 L) capacity.

MILLER COOLANT

(#128 705)
1 gal. (3.8 L). Contains 35% pure
ethylene glycol and 65% deionized
water.

REMOTE CONTROLS AND
SWITCHES

RHC—-14 HAND CONTROL

(#129 340)
Miniature hand control for remote
current and contactor control.
Dimensions: 4in. (102 mm}) x 4 in.
{102 mm} x 3—1/4 in. (82 mm).
Includes 20 ft. (6 m} cord and 14-pin
Amphenol plug.

RFC—14 FCOT CONTROL

{#129 339)
Foot current and contactor control.
20 ft. (6 m) cord and 14—p|n
Amphenol plug.

RMLS-14

(#129 337)
Momentary— and maintained—contact
rocker switch for contactor contral.
Push forward for maintained contact
and back for momentary contact.
Includes 20 ft. {6 m) cord and 14—pin
Amphenol plug.

PC-300

(#042 297)
This pulser controf can be used with
many different welding power source
miodels to provide variable pulsed

weld output primarily for the Gas
Tungsten Arc Welding — Pulsed Arc
{GTAW-P) process. When properly
connected to the welding power
source, the unit provides contactor
control and control of peak amperage,
background amperage, percent on
time, and pulses per second. The
unit also provides remote peak
amperage, remote background
amperage, and remote contactor
control. The unit is equipped with an
8 fi. (2.4 m} interconnecting cord and
plug, and an 8 ft. {2.4 m) input power
cord and plug.

FTC-14 REMOTE CONTACTOR
AND CURRENT CONTROL

{#129 338)
Fastens to TIG torch handle.
Includes 28 ft. (8.5 m) cord and plug.

ADAPTER CORD

(#129 341)
1 ft. (305 mm)} length with 5—pin
Amphenol plug to 14-socket
Amphenol receptacle for use between
5—-socket receptacle power source
and new 14—pin controls.

ADAPTER CORD

(#041 947)
1 ft. (305 mm) length with 14—pin
Amphenol plug to 5—-socket Amphenol
receptacle for use with 5—pin remote
controls.

EXTENSION CORDS

For 14-Pin Remote Controls.
10 ft. (3 m) (#122 972)
25f. (7.6 m} (#122973)
50 ft. (15.2m} (#122974)
75 ft. (22.9m) (#122 975)




OPTIONS AND ACCESSORIES

SP12 PROGRAMMER
Electroslope and Pulser

(#042 019 Factory)

(#042 020 Field)
Controls the rate of weld heat input
during initial and final modes.
Operates on 50 to 60 Hz.

Pulsed current provides controlled
penetration, reduced warping, and
better contral of the weld puddie.

Installation of preflow option is
recommended when spot weiding.

S5P34 PROGRAMMER
Electroslope, Pulser, and
Sequencer

{#042 021 Factory)

(#042 022 Fieid)
Provides weld programming by
means of solid—state timers.

Initial current: dwell to time interval
from start weld current to beginning of
upslope.

Upslope and weld: begins at end of
initial current. Times upslope and
weld current.

Downslope and final current: starts
at end of weld current. Times
downsiope and final current.

Pulsed current provides controlled
penetration, reduced warping, and
better control of the weld puddle.

Installation of preflow option is
recommended when spot welding.

Dimensions for SP12 and SP. .
Height Width Depth Wegit
8-3/4in, 31-3/4in.10 in. 32 Ibs.

{222 mm} (806 mm} {254 mm) (15 kq)

DIGITAL TIMERS

The timers used in the SP34
programmer can be easily changed to
display in seconds, minutes, or hours
{0.01 10 99.9).

Noise (High Frequency) Immunity
Dust Tight

Reliable/Rugged

Presettable Digital Display

2/90




	

