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tlead and understand the entire _ _ )
contents of this manual, with special emphasis on Effective With Serial No. JG064819

the safety material throughout the manual, before
installing, operating, or maintaining this equip-
ment. This unit and these instructions ara for use

only by persons trained and experienced in the safe ®
operation of welding equipment. Do not allow un- ~ Syncrowave
trained persons to install, operate, or maintain this Syncrowave®
unit. Contact your distributor if you do not fully’ ®
understand these instructions. Syncrowave
Syncrowave®

MILLER ELECTRIC MFG. CO.

718 S. BOUNDS ST, P.0. Box 1079
APPLETON, Wi 54912 USA

NWSA CODE NO. 4579
FRINTED IN U.S.A.

MODEL
300 (Basic)
300 W/Pulser
500 {Basic)
500 W/Pulser
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LIMITED WARRANTY

EFFECTIVE: OCTOBER 1, 1986

LIMITED WARRANTY - Subject to the terms and condi-
tions hereof, Miller Electric Mfg. Co., Appleton, Wisconsin
warrants to its Distributor/Dealer that all new and unused
Equipment furnished by Miller is free from defect in workman-
ship and material as of the time and place of delivery by Miller,
No warranty is made by Miller with respect to engines, trade
accessories or other items manufactured by others, Such
enginas, trade accessories and other items are sold subject 1o
the warranties of their respective manufacturers, if any . All
engines are warranted by their manufacturer for ane year from
date of original purchase, except Tecumseh engines which
have a two year warranty. :

Except as specified below, Miller's warranty does not apply
to components having normal useful life of lass than one {1}
year, such as spot welder tips, relay and contactor points,
MILLERMATIC parts that come in contact with the welding
wire inctuding nozzles and nozzle insulators whera failure does
not result from defect in workmanship or material,

Miller shall be required to honor warranty claims on war-
ranted Equipment in the event of failure resulting from a defect
within the following perieds from the date of delivery of Equip-
ment to the criginal user:

1. Arc welders, power sources, robots, and components . 1 year
2. Loadbanks ..... ... ... .. ..o iiiiia 1 year
3. Orlglnal main power rectifiers ................. 3 years
{labor - 1 year only)}
4, Allwelding guns, feeder/guns and plasma torches . . . 90 days
5. Altother Millermatic Feeders . .................. 1 year
6. Replacement or repair parts, exclusive of labor .. 60 days
7. Batteries . ... ... .. e e 6 months

provided that Milter is notified in writing within thirty {30} days
of the date of such faijlure,

As a matter of general policy only, Miller may honor claims

submitted by the original user within the foregoing periods,

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

In the case of Miller's breach of warranty ar any other duty
with respect to the quality of any goods, the exclusive remedies
therefore shall be, at Miller's option {1} repair or {2) replacemant
or, whare authorized in writing by Miller in appropriate cases, (3)
the reasonable cost of repair or replacement at an authorized
Miller service station or (4) payment of or credit for the purchase
price (less reasonable depreciation based upon actual use) upon
return of the goods at Customer's risk and expense. MILLER's
option of repair or replacement will be F.0.B., Factory, at
Appleton, Wisconsin, or F.O.B., at a MILLER authorized service
facility, therefore, no compensation for transportation costs of
any kind will be allowsd. Upon receipt of notice of apparent
defect or failure, Miller shall instruct the claimant on the warranty
claim procedures 1o be followed,

ANY EXPRESS WARRANTY NOT PROVIDED HEREIN AND
ANY IMPLIED WARRANTY, GUARANTY OR REPRESENTA-
TION AS TO PERFORMANCE, AND ANY REMEDY FOR
BREACH OF CONTRACT WHICH, BUT FOR THIS PROVISION,
MIGHT ARISE BY IMPLICATION, OPERATION OF LAW,
CUSTOM OF TRADE OR COURSE OF DEALING, INCLUDING
ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF
FITNESS FOR PARTICULAR PURPOSE, WITH RESPECT TO
ANY AND ALL EQUIPMENT FURNISHED BY MILLER IS EX-
CLUDED AND DISCLAIMED BY MILLER,

EXCEPT AS EXPRESSLY PROVIDED BY MILLER IN
WRITING, MILLER PRODUCTS ARE [INTENDED FOR
ULTIMATE PURCHASE- BY COMMERCIAL/INDUSTRIAL
USERS AND FOR OPERATION BY PERSONS TRAINED AND
EXPERIENCED IN THE USE AND MAINTENANCE OF
WELDING EQUIPMENT -AND NOT FOR CONSUMERS OR
CONSUMER USE. MILLER'S WARRANTIES DO NOT EXTEND
TO, AND NO RESELLER 1S AUTHORIZED TO EXTEND
MILLER'S WARRANTIES TO, ANY CONSUMER.

%




CERTIFICATE

NAME OF EQUIPMENT: MODEL NO

SERIAL NO DATE_

This equipment hos been type-tested under stondardized field test conditions as recommended
by the Joint Industry Committee on High Frequency Stabilized Arc Welding Machines found to rad-
iate less than 10 microvolts per mefer ot o distance of one mile, the maximum allowable limit
established by the Feceral Communications Commission for equipment of this type.

Installations using this equipmen? on the basis of these tests, may reasonably be expected to
meet the rodiation limitations established by the Federal Communications Commission, only when in-
stolied, operated and maintained as specified in the instruction book provided.

USER’S CERTIFICATION

The welding equipment identified above hos been installed in occordance with the specific in-
structions applicable to this mode! as cutlined in the instruction book furnished, It is being used
only for the purposs for which it was intended and is being maintoined and operoted in accord-
ance with the manufacturer’s instructions.

Date Installed : Signed
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mSECTION 1 - SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCEm

1-1. INTRODUCTION - We learn by experience.
Learning safety through personal experience, iike a
child touching a hot stove is harmful, wasteful, and un-
wise. Let the experience of others teach you,

Safe practices developed from experience in the use of
welding and cutting are described in this manual.
Research, development, and field experience have
evolved reliable equipment and safe installation, opera-
tion, and servicing practices. Accidents occur when
equipment is improperly used or maintained, The
reason for the safe practices may not always be given.
Some are based on common sense, others may reqguire
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
serious injury or death. When safety becomes a habit,
the equipment can be used with confidence.

These safe practices are divided into two Sections:
1 - General Precautions, common to arc welding and
cutting; and 2 - Arc 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. ANS| Z49.1 is
the most complete,

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

1-2. GENERAL PRECAUTIONS

Different arc walding processes, electrode alloys,
and fluxes can produce differant fumes, gases,
and radiation lsvals. In addition to the information
in this manual, be sure to consult flux and elec-
trode manufacturers for specific technical data
and precautionary 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 or 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.

Avoid 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 im-
mediate 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.

Flammabie hair preparations should not be used by per-
sons intending to weld or cut.

B. Toxic Fume Prevention

Severe discomfort, iliness 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 ANS!I Stan-
dard Z49.1 listed 1 in Standards index. NEVER ventilate
with oxygen.

Lead -, cadmium -, zinc -, mercury -, and beryllium -
bearing and similar materials, when welded (or cut) may
produce harmful concentrations of toxic fumes. Ade-
quate local exhaust ventiiation must be used, or each
person in the area as well as the operator must wear an
air-supplied respirator. For beryllium, both must be us-
ed.

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 ven-
titated, or the operator wears an air-supplied respirator.

Work in a confined space only while it is being ven-
tilated and, if necessary, while wearing an air-supplied
respirator.

Gas leaks in a confined space should be avoided.
Leaked gas in large quantities can change oxygen con-
centration dangerously. Do riot bring gas cylinders into
a confined space.

Leaving confined space, shut OFF gas supply at source
to prevent possibie accumuiation of gases in the space
if downstream valves have been accidently opened or
ieft open. Check to be sure that the space is safe before
re-entering it,

Vapors from chiorinated solvents can be decomposed
by the heat of the arc {(or flame) to form PHOSGENE, a
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highly toxic gas, and other lung and eye irritating pro-
ducts. The ultraviolet ({radiant) energy of the arc can
also decompose trichloroethylene and per-
chloroethylene vapors to form phosgene. DO NOT
WELD or cut where solvent vapors can be drawn into
the welding or cutting atmosphere or wherg the radiant
energy can penetrate to atmospheres containing even
minute amounts of trichloroethylene or per-
chloroethylene,

C. Fire and Explosion Prevention

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

BE AWARE THAT flying sparks or falling siag can pass
through cracks, along pipes, through windows or
doors, and through wali or floor openings, out of sight
of the goggled operator. Sparks and slag can fly 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 combustibles are in area, do NOT weld or cut. Move
the work if practicabte, to an area free of combustibtes.
Avoid paint spray rooms, dip tanks, storage areas, ven-
tilators. If the waork cannot be moved, move com-
bustibles 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 combustibies on opposite sides shouid
not be welded on (or cut}l. Walls, ceilings, and floor near
work should be protected by heat-resistant covers or
shields.

Fire watcher must be standing by with suitable fire ex-
tinguishing equipment during and for some time after
welding or cutting if:

a. appreciable combustibles (including building
construction) are within 36 feet

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

¢. openings {concealed or visible) in floors or
walls within 35 feet may expose com-
bustibles to sparks

d. combustibles adjacent to wails, ceilings,
roofs, or metal partitions can 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 dona, 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
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never be welded an or cut, unless container has first
been cleaned as described in AWS Standard A6.0,
listed 7 in Standards index.

This includes: a thorough steam or caustic cleaning (or
a solvent or water washing, depending on the com-
bustible’s sciubility) followed by purging and inerting
with nitrogen or carbon dioxide, and using protective
equipment as recommended in AB.Q. Waterfilling just
below working level may substitute for inerting,

A container with unknown contents should be cleaned
{see paragraph above}. Do NOT depend on sense of
smell or sight to determine if it is safe to weid or cut.

Hollow castings or containers 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
CYLINDERS, listed 11 in Standards index.

1. Pressure Regulatars

Regulator relief valve is designed to protect oniy the
regulator from overpressure; it is not intended to
protect any downstream equipment. Provide such
protection with one or mere relief devices.

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

Remove faulty regulator from service immediately
for repair (first close cylinder valve). The following
symptoms indicate a faulty regulator:

Leaks - if gas leaks externally.

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

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

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

2. Cylinders

Cylinders must be handled carefully to pravent
leaks and damage to their walls, valves, or safety
devices:

Avoid electrical circuit contact with cylinders in-
cluding third rails, electrical wires, or welding cir-
cuits, They can produce short circuit arcs that may
lead to a serious accident. {See 1-3C.)



iCC or DOT marking must be on each cylinder. It is
an assurance of safety when the cylinder is properly
handled.

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

Empties: Keep valves closed, repiace 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. Do NOT lift cylinders
off the ground by their vaives 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
ailow contents to exceed 130°F. Cool with water spray
where such exposure exists.

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

Stuck valve. Do NOT use a hammer or wrench to open
a cylinder valve that can not be opened by hand. Notify
your suppilier,

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

Cylinder fittings should never be modified or exchang-
ed.

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 or-
dinary wire or other substitute) as a binding to connect
hoses to fittings.

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

Avoid long runs to prevent kinks and abuse. Suspend
hose off ground to keep it from being run over, stapped
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 regularly for leaks, wear, and loose con-
nections. Immerse pressured hose in water; bubbies in-
dicate leaks.

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

4. Proper Connections

Clean cylinder valve outliet of impurities that may clog
orifices and damage seats before connecting regulator,
Except for hydrogen, crack valve momentarily, pointing
outlet away from people and scurces of ignition. Wipe
with a clean lintless cloth.

Match regulator to cylinder. Before connecting, check
that the regulator label and cylinder marking agree, and
that the regulator inlet and cylinder outlet match,
NEVER CONNECT a reguiator 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-
piier} between cylinder and regulator, if one is required.
Use two wrenches to tighten adapter marked RIGHT
and LEFT HAND threads.

Regulator outlst {or hose) connections may be iden-
tified 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

before opening cylinder {or manifold valve) by turing
adjusting screw in {clockwise). Draining prevents ex-
cessive 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 siowly so that regulator pressure in-
creases slowly. When gauge is pressurized (gauge
reaches regulator maximum) leave cylinder valve in
following position: For oxygen, and inert gases, open
fully to seal stem against possible leak, For fuel gas,
open to 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 soap solution (capful of Ivory
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Liquid* or equivalent per gallon of water). Bubbles in-
dicate leak. Clean off soapy water after test; dried soap
is combustible.

5. User Responsibilities

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

F. Leaving Equipment Unattended
Close gas supply at source and drain gas.
G. Rape Staging_—Support

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

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 operator invites trouble.
The equipment carries high currents at significant
voltages. The arc is very bright and hot, Sparks fly,
fumes rise, ultraviolet and infrared energy radiates,
weldments are hot, and compressed gases may be us-
ed. The wisa operator avoids unnecessary risks and pro-
tects himself and others from accidents. Precautions
are described here and in standards referenced in index.

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

The welding arc is intense and visibly bright. Its radia-
tion can damage eyes, penetrate lightweight clothing,
reflect from light-coiored surfaces, and burn the skin
and eyes. Skin burns resemble acute sunburn, those
from gas-shieided arcs are more severe and painful.
DON'T GET BURNED; COMPLY WITH PRECAU-
TIONS.

1. Protective Clothing

Wear long-sleeve clothing {(particularly for gas-shielded
arc) in addition to gloves, hat, and shoes {1-2A). As
necessary, use additional protaective clothing such as
jeather jacket or sleeves, flame-proof apron, and fire-
resistant leggings. Avoid outergarments of untreated
cotton,

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

2. Eye and Head Protection

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

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

*Trademark of Proctor & Gambie.
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Protect filter plate with a clear cover piate.

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

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

Flash goggles with side shields MUST be worn under
the helmet to give some protection to the eyes should
the heimet not be lowered over the face before an arc is
struck. Locking at an arc momentarily with unprotected
ayes (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
separate room or enclosed bay is best. In open areas,
surround the operation with low-reflective, non-
combustible screens or panels. Allow for free air circula-
tion, particularly at floor level.

Viewing the weld. Provide face shields for all persons
who will be looking directly at the weld.

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

Before starting to weid, make sure that screen ftaps 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 overload arc
welding equipment. |t 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
vessel. It creates a brittle area that can cause a violent
rupture or lead to such a rupture later under rough
handling.

D. Compressed Gas Equipment

Comply with precautions in 1-2D,



E. Shock Prevention

Exposed hot conductors or other bare metal in the
welding circuit, or in ungrounded, electrically-HOT
equipment can fatally shock a person whose body
becomes a conductor. DO NQOT STAND, SIT, LIE,
LEAN ON, OR TOUCH a wet surface when welding,
without suitable protection,

To protect against shock:

Keep body and clothing dry. Never work in damp area
without adequate insuiation against eiectricai shock.
Stay on a dry duckboard, or rubber mat when damp-
ness or sweat can not be avoided. Sweat, sea water, or
moisture between body and an electrically HOT
part - or grounded metal - reduces the body surface
electrical resistance, enabling dangerous and possibly
lethal currents to flow through the body.

1. Grounding the Equipment

When arc welding equipment is grounded according to
the National Electrical Code, and the work is grounded
according to ANS| Z49.1 “'Safety In Welding And Cut-
ting,” a voltage may exist between the electrode and
any conducting object. Examples of conducting objects
include, but are not limited to, buildings, electrical
tools, work benches, welding power source cases,
workpieces, etc. Never touch the electrode and any
metal object unless the welding power source is
off.

When instatling, connect the frames of each unit such
as welding power source, control, work table, and
water circulator to the building ground. Conductors
must be adequate to carry ground currents safely.
Equipment made electrically HOT by stray current may
shock, possibly fatally. Do NOT GROUND to electrical
conduit, or to a pipe carrying ANY gas or & flammable li-
quid such as oil or fuel.

Three-phase connection. Check phase requirements of
equipment before instaliing. if only 3-phase power is
availabie, connect single-phase equipment to oniy 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 welding, check ground for continuity. Be sure
conductors are touching bare metal of equipment
frames at connections.

If a line cord with a ground tead is provided with the
eguipment for connection to a switchbox, connect the
ground lead to the grounded switchbox. If a three-
prong plug is added for connection to a grounded
mating receptacle, the ground lead must be connected
to the ground prong only. {f the ling cord comes with a
thres-prong plug, connect to a grounded mating recep-
tacle. Never remove the ground prong from & plug, or
use a plug with a broken off ground prong.

2. Electrcde Holders

Fully insutated electrode holders shouid be used. Do
NOT use holders with protruding screws,

3. Connectors

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

4, Cables

Frequently inspect cables for wear, cracks and damage,
IMMEDIATELY REPLACE those with excessively worn
or damaged insulation to avoid possibly - lethal shock
from bared cable, Cables 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.

6. Terminals And Other Exposed Parts

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

6. Electrode

a. Equipment with output on/off control (con-
tactor) '

Welding power sources for use with the gas
matal arc welding (GMAW), gas tungsten
arc welding (GTAW) and similar processes
normally are equipped with devices that per-
mit on-off control of the welding power out-
put. When so equipped the electrode wire
becomes electrically HOT when the power
source switch is ON and the welding gun
switch is closed. Never touch the slectrode
wire or any conducting object in contact
with the slsctrode circuit unless the welding
power source is off.

b. Equipment without output on/off control
{no contactor) :

Weiding power sources used with shielded
metal arc welding {SMAW) and similar pro-
cesses may not be equipped with welding
power output on-off contro! devices. With
such equipment the electrode is electrically
HOT when the power switch is turned ON,
Never touch the electrode unless the
waelding 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 equip-
ment, shut OFF all power and remove line fuses (or lock
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or red-tag g‘.witches) to prevent accidental turning ON of
power. Disconnect ail cables from welding power
source, and pull ail 115 volts line-cord plugs.

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

Lfaaving 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
Support Devices (Pacemakaers)

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 information, refer to the foliowing standards
or their latest revisions and comply as applicable:

1. ANSI Standard Z248.1, SAFETY IN WELDING
AND CUTTING obtainable from the Amaearican
Welding Society, 550 Le Jeune Rd, P.O. Box
351040, Miami, FL 33135.

2. NIOSH, SAFETY AND HEALTH IN ARC
WELDING AND GAS WELDING AND CUTTING
obtainable from the Supetintendent of
Documents, U.S. Government Printing Office,
Washington, D.C. 20402.

3. OSHA, SAFETY AND HEALTH STANDARDS,
29CFR 1910, obtainable from the U.S. Govern-
ment Printing Office, Washington, D.C. 20402,

4. ANSI Standard 287.1, SAFE PRACTICES FOR
OCCUPATION AND EDUCATIONAL EYE AND
FACE PROTECTION obtainable from the
American National Standards Institute, 1430
Broadway, 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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10.

1.

12.

13.

14,

15.

ANS| Standard 249.2, FIRE PREVENTION IN
THE USE OF CUTTING AND WELDING PRO-
CESSES obtainable from the American National
Standards Institute, 1430 Broadway, New York,
NY 10018,

AWS Standard A6.0, WELDING AND CUT-
TING CONTAINERS WHICH HAVE HELD COM-
BUSTIBLES obtainable from the American
Woelding Society, 550 Le Jeune Rd.
P.O. Box 351040, Miami FL 33135,

NFPA Standard 51, OXYGEN - FUEL GAS
SYSTEMS FOR WELDING AND CUTTING ob-
tainable from the National Fire Protection
Association, 470 Atlantic Avenue, Boston, MA
02210.

NFPA Standard 70-1978, NATIONAL ELEC-
TRICAL CODE obtainable from the National Fire
Protection Association, 470 Atlantic Avenus,
Boston, MA 02210,

NFPA Standard 51B, CUTTING AND WELDING
PROCESSES obtainable from the National Fire
Protection Association, 470 Atlantic Avenue,
Boston, MA 02210.

CGA Pamphlet P-1, SAFE HANDLING OF COM-
PRESSED GASES IN CYLINDERS obtainable
from the Compressed Gas Association, 500 Fifth
Avenue, New York, NY 10036.

CSA Standard W117.2, CODE FOR SAFETY IN
WELDING AND CUTTING cobtainabls from the
Canadian Standards Association, Standards
Sales, 178 Rexdale Boulsvard, Rexdale, Ontario,
Canada M9W 1R3.

NWSA booklet, WELDING SAFETY
BIBLIOGRAPHY obtainable from the National
Woelding Supply Association, 1800 Arch Street,
Philadeiphia, PA 19103.

American Welding Society Standard AWSF4.,1
“Recommended Safe Practices for the Prepara-
tion for Weiding and Cutting of Containers and
Piping That Have Meld Hezardous Substances”,
obtainable from the American Welding Society,
550 Le Jeune Rd, P.O. Box 351040, Miami, FL 33135.

ANSI| Standard Z88.2 “Practice for Respiratory
Protection’’ obtainable from the Amaerican Na-
tional Standards Institute, 1430 Broadway, New
York, NY 10018.



Seessssssssseweessssnussses SECTION 2 - |NTRQDUCT|QN R ]

Ampares lnput At
Rated Walding Max. Rated |.oad Output**
Welding Current Open- . h Waeight
Current Ranges Cirguit 60 Hz. Single-Phase bl .
Model Amperes Ampares | Voltage | 200V | 230V | 460V | 575V | kva kw Net Ship
300 300
Without PFC* @ Low 675 138 | 120 | 60 | 48 | 276
32 Voits 237t 80 12.8 | 720 lbs. | 735 ibs.
300 60% High 15-376 {327 kg.) | (333 kg.)
With PFC* | Duty Cycle 110 | 96 | 48 3854 22
600 500
Without PFC* @ 235 | 204 102 | 81.6 47
40 Volits 26-625 80 26 | 887 I:s.) (3%% l:s.)
500 60% (402 kg. 8.
*Pows: Factor Cormection.
**Using ac @ bal SMAW pi

tOptional low range.
Standard unitk #ne reconnectabhe for 200,230,460 voiu. Other voltages are availabie,
NEMA RATING The abova siectrical spacifications conform to Nema Asting EW1-1971 Class | (80) and comply with ANSI Standard CBT.F-'IB?L

Figure 2 - 1. Specifications

Inches Millimetears
A 2.3/4 70
B 44-1/4 1124
c 9/16 14
p | 3114 794
E | 2512 648
F | 21316 7
G | 223/4 578
H 19 483
) 1.7/8 48

TB-000 783-A

Figure 2-2. Dimensional Drawing

2 - 1. GENERAL INFORMATION AND SAFETY Safety instructions specifically pertaining to this unit ap-
pear throughout this manual highlighted by the signal
A. General words ETEUIVINE and which identify .

information presented in this manual and on various different levels of hazard.

labels, tags, and plates provided on this unit pertains to
equipment design, installation, operation, maintenance
and troubleshooting which should be read, understood

ELUVLTE) statements include instailation, operating,
and maintenance procedures or practices which if not

and followed for the safe and effective use of this equip-
ment.

B. Safegy

The installation, operation, maintenance, and
troubleshooting of arc welding equipment requires
practices and procedures which ensure personal safety
and the safety of others, Therefore, this equipment is to
be installed, operated and maintained only by qualified
persons in accordance with this manual and all ap-
plicable codes such as, but not limited to, those listed at
the end of Section 1 - Safety Rules For Operation Of
Arc Welding Power Source.

carefully followed could result in serious personal injury
or loss of life,

statements include installation, operating
and maintenance procedures or practices which if not
carefully followed could result in minor personal injury
or damage to this equipment.

A third signal word, [IINGERLEEYRE, highlights instruc-
tions which need special emphasis to obtain the most
efficient operation of this equipment.

2 - 2. RECEIVING-HANDLING - Prior to installing
this equipment, clean all packing material from around
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the unit and carefully inspect for any damage that may
have occurred during shipment. Any claims for loss or
damage that may have occurred in transit must be filed
by the purchaser with the carrier. A copy of the bill
of lading will be furnished by the manufacturer on re-
quest if occasion to fite claim arises.

” SECTION 3 -
3 -1. LOCATION

DECLEYEYNIR Read entire Section 8 regarding high-
frequency equipment location and installation re-
quirements.

IMPROPER LIFTING OF EQUIPMENT

can resuit in personal injury and equipment

damage.

® Use equipment of adequate capacity to lift the
unit,

®  [f using lift forks to handle this unit, be sure the lift
forks are long enough to extend ocut of the op-
posite side of the base.

Using lift forks too short will expose internal com-

ponents to damage shouid the tips of the lift forks

penetrate the bottom of the unit.

RESTRICTED AIR FLOW causes overheating and

possible damage to internal parts.

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

® Do not place any filtering device over the intake air
passages of this welding power source.

Warranty is void if any type of filtering device is used.

This welding power source has a lifting device for mov-
ing the unit and holes in the base for mounting pur-
poses, Figure 2-2 gives unit dimensions,

The location should allow room to remove cover and
panels for maintenance and repair,

The service life and efficiency of this unit are reduced
when the unit is subjected to high levels of dust, dirt,
moisture, corrosive vapors, and extreme heat.

3-2. WELD OUTPUT CONNECTIONS (Figure
4-1) - To obtain the full rated output from this unit, it is
necessary to select, install, and maintain proper waiding
cables, Failure to comply in any of these areas may
result in less than satisfactory welding performance.

A. Walding Cables

If welding cables were not ordered with this unit, the
steps listed should be followed to ensure the best
welding performance:

1. Keep cables as short as possible and place cables
close together. Excessive cable length adds
resistance which may reduce output or cause
overloading of the unit, Excessive cable length
also increases high-frequency radiation (see Sec-
tion 8).
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When requesting information concerning this equip-
ment, it is essential that Model Description and Serial
Number of the equipment be suppiied.

2 - 3, DESCRIPTION - This unit is a single-phase
welding power source that produces ac and dc weld
output which can be used for Gas Tungsten-Arc or
Shielded Metal-Arc Welding.

INSTALLATIO N 00

2. Select adequate size'welding cable for the an-

ticipated maximum weld current. Use total
length of weiding cable in the circuit to deter-
mine cable size. For example: If the electrode
holder cable is 75 feet {23 m} long and the work
cable is 25 feet {8 m) long, select the size cable
recommended in Table 3-1 for 100 ft {31 m). The
maximum recommended cable length when us-
ing high frequency is 50 feet (15 m),

3. Do not use damaged or frayed cables.

Table 3-1. Welding Cable Size

WELDING *TOTAL LENGTH OF CABLE | COPPERI IN WELD CIRCUIT
AMPERES] *50 100 160 200 250 300 350 | 400

o0 | 4 4 4 3 2 1 1w | 1o
150 1 3 2 v jwo |20 (30 |30
200 2 2 1 lwo {20 30 | ap | a0
250 1 1w j20 (30 Jaw |40 |20
o0 |wo |wo |20 j30 |40 |40 [ 220|230
30 |17/0 | wo |30 40 |40 220 | 230 (230

400 |2/0 2/0 30 4:0 2-2/0{ 22310 | 3-2/0 | 24/0] -
500 |3:/0 30 4/0 222/0}23/0}1 230 | 240 | 320
§00 |40 4/0 2.2i0 | 2-310 | 3-20 | 2400 | 3310 | 3410
700 |40 440 2-3/0 | 24/0 | 3-3/0{ J4/0 { 44/0 | 4.4/0

A002 624
NQTE. *A. S50 FEETOR LESS.

*8. CABLE SIZE 15 BASED ON DIRECT CURRENT (0C),
60% DUTY CYCLE AND EITHER A 4 vOLTS OR LESS
DROP OR A CURRENT DENSITY 0OF NOT QVER 300
CIRCULAR MILS PER AMP

*C. WELD CABLE INSULATION WITH A VOLTAGE
RATING TO WITHSTAND THE OPEN-CIRCUIT VOLT-
AGE IQCY) OF THE WELDING POWER SOURCE MUST
BE USED. WHILE MOST WELDING POWER SOURCES
HAVE AN OPEN-CIRCUIT VOLTAGE OF LESS THAN
100 VOLTS, SOME WELDING POWER SOURCES OF
SPECIAL DESIGN MAY HAVE HIGHER OPEN-CIRCUIT
VOLTAGE

4. Install electrode holder to cable following
manufacturer’'s instructions. An insulated elec-
trode holder must be used to ensure operator
safety.

5. Install lugs correspanding in size and capacity to
the weld cables to remaining end of slectrode
holder cable and to both ends of waork cable.

6. Instail work clamp to cable.

B. Installation

mm ELECTRIC SHOCK can kili.
Do not touch live electrical parts.

O Shut unit down and be sure it cannot be acciden-
tally energized before making weld output con-
nections.

1. Locate weld output terminals on the lower front
panel,



2. Connect electrode and work cables to the ELEC-
TRODE and WORK weld output terminals. En-
sure that connections are clean and tight.

3 - 3. REMOTE CURRENT CONTROL CONNEC-
TION (Figure 4-1) - The CURRENT controf receptacie
provides a connection point between an optional
remote control and the weiding power source current
control circuitry.

To connect the remate control, insert plug into the
receptacie and rotate collar clockwise,

3-4. REMOTE CONTACTOR CONTROL SWITCH
ASSEMBLY - Remote control of the solid-state con-
tactor in the welding power source can be achieved
through use of the supplied momentary/maintained-
contact rocker switch. An 18/2 conductor cord of
desired length will have to be supplied for making con-
nections between the rocker switch leads and pins A
and B of the supplied amphenol plug. See Figure 3-1 for
location of pins.

When remote contactor control via
the supplied switch is utilized, remote current control
capability is relinquished. If both remote contactor and
current control are desired, the appropriate switch wilf
have to be provided foptional).

3 -5. REMOTE CONTACTOR CONTROL CON-
NECTION (Figure 4-1) - The CONTACTOR control
receptacle provides a connection point between an op-
tional remote control and the welding power source
contactor control circuitry.

To connect the remote control, insert plug into the
receptacie and rotate collar clockwise.

Pins A and B will
be in the approx-
imate location as
shown when the
notch in the con-
nector body is on
top.

Pin A

PinB
TA-009 143

Figure 3-1. Contactor Control Switch Connections
3 - 6. WATER CONNECTIONS (Figure 4-1)

OVERHEATING Gas Tungsten-Arc
Waelding torch can deamage torch.
® /f using a water cooled torch and recirculating
coolant system make connections from the
coolant system to the torch hoses. Do not use
water connections on the welding power source.
The WATER IN and WATER QUT fittings have 5/8-18,
left hand threads. Attach the hose from the water supp-
ly to the WATER IN fitting. Attach the water hose from
the torch to the WATER QUT fitting. Connect and route
a hose from the torch output hose to a proper drain,

3 -7. SHIELDING GAS CONNECTIONS (Figure
4-1) - The GAS IN and GAS QUT fittings have 5/8-18
right hand threads. Attach the hose from the shielding
gas supply to the GAS [N fitting. Attach the shielding
gas hose from the torch to the GAS OUT fitting.

3 - 8. ELECTRICAL INPUT CONNECTIONS

Read and comply with entire Section
& regarding high-frequency equipment location and in-
stallation requirements before making electrical input
connections,

A. Electrical Input Requiraments

This welding power source is designed to be operated
from single-phase, 60 Hertz, ac input power which has
a voltage rating that corresponds with one of the elec-
trical input voltages shown on the nameplate. Consuit
the locat electric utility if there is any question about the
type of electrical system available at the installation site
or how proper connections to the welding power source
are to be made.

B. Matching The Weiding Power Source To
The Available Input Voltage

This unit is equipped with input voltage jumper links on
the primary terminal board which allow operation from
different line voltages. This unit is shipped with the
jumper links positioned for the highest voltage stated on
the namepiate. f the unit is to be operated from a lower
input voltage, open the side panel and reposition the
jumper links to correspond to the available line voltage
{see input voltage label inside right side panel}.

INCORRECT INPUT VOLTAGE

-JUMPER LINK PLACEMENT can damage unit.

®  Position jumper links as shown on the input
voltage fabel located inside right side panel,

IERISTEYYE Store unused jumper links across link-
ed terminals.

C. Input Conductor Connections

ELLIVLTER ELECTRIC SHOCK can kill.

® Do not touch live electrical parts.

® [t is recommended that a fusible line disconnect
switch be installed in the input circuit to the
welding power source,

This would provide a safe and convenient means to

completely remove all electrical power from the welding

power source whenever it is necessary to internally in-

spect or service the unit,

® Employ “lockout/tagging procedures” on input
line before making input connections to the
welding power source,

Lackout/tagging procedures consist of padlocking line

disconnect switch in open position, removing fuses

from fuse box, or shutting off and red-tagging circuit

breaker or other disconnecting device.

®  Connect input conductors to the welding power
source before connecting to three-phase input
power.

Table 3-2 provides guiidelines for selecting the proper

size input conductors and line fuses. The input conduc-

tors should be covered with an insulating material that

complies with national, state, and local electrical codes.
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Table 3-2. Input Conductor And Fuse Size

Input Conductor Size - AWG* Fuse Size In Amperas
Model | PFC** [200v | 230V | 460V | 575V | 200V | 230V | 460V [ 575V
Without | 2/0 1/0 6
300 | PEC  liNo. 4} |(No. 6} (No. 8) | (No. 8)] 250 | 225 [ 110 | 90
Ampere | With 1/0 1 6
PEC  |iNo. 6) |(No. 8) | (No. 8| (No. 8){ 259 | 225 [ 100 | 90
750
Without 3/0 4
MCM 350 | 300 | 175 | 125
500 PEC | Ng 2) | No. 41| (No. 8) | (No. 8)
Ampere | With 3/0 2/0 - 6 ‘
PFC  |iNo. 4} [ (No. 4)] (No. 8) |{No. 8)| 300 | 300 | 150 | 110

*Input conductor sizes are based on allowable ampacities of Insulated copper conduc-
tors, having a temperature rating of 75°C, with not more than three conductors in a
raceway or cable. Numbers in { } are equipment ground conductor sizes,

**Power Factor Correction.

Line Disconnect

Input Voltage
Jumpar Links

iine

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

Ground Terminal

input Voitage Label

TC-000 794-8

Figure 3-2. Input Conductor Connections

Instal! terminal lugs of adequate amperage capacity (see
Table 3-2) to the input and ground conductors. Open
the side panel and insert the conductors through the ac-
cess hole in the rear panel (see Figure 3-2). This hole
will accept standard conduit fittings.

EEGIILTER ELECTRIC SHOCK can kill.

® Do not connect an input conductor tq the ground
terminal in the unit.

® Do not connect the ground conductor to an input
line terminal. '

Incorrect input connections can result in an electrically

energized welding power source chassis. The ground

terminal is connected to the welding power source

chassis and is for grounding purposes only.

Connect the input conductors to the line terminals on
the primary terminal board and connect the ground con-
ductor to the ground terminal. (Refer to the input
voltage label for identification of these terminals.} Close
and repiace side panel.

Connect the remaining end of the ground conductoer to
a proper ground, Use a grounding method that is accep-
table to the local electrical inspection authority.

unsnsseassssssssssssmmw SECTION 4 - OPERATOR CONTROLS msessssessss—

4 - 1. POWER SWITCH {Figure 4-1) - Placing the
POWER switch in the ON position energizes the
welding power source, making the unit operational.
Placing the POWER switch in the OFF position shuts
the unit down.

4 - 2, CURRENT CONTROL (Figure 4-1)
A. Range Switch {300 Ampere Models Qnly)

ARCING can damage switch con-
tacts.

® Do not change the position of the Range Selector
switch while welding or under foad.
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Arcing causes the contacts to become pitted and even-
tually inoparative,

The RANGE Selector switch allows the operator to
select a coarse amperage range for ac or dc outputs,
The amperage ranges are displayed on the nameplate. If
the desired amperage is in the overfapping area of the
two ranges, use the lower range for bstter fine
amperage control.

B. Current Control

The CURRENT CONTROL provides the means of selec-
ting the amperage desired within the range being used.



i **Optional Puiser Models Oniy

Current

Contactor  Switch

Switch

Start Current Switch
Crater Fill Switch w—

High Frequency Switch
Start Current Control

AC Balance Control ""‘":/

Post-Fiow — |

Time Control

Work L >
Output — ©
Terminal
Eiectrode ﬁ\ Q
Output = ;@
Terminal ©

*Optional Accessories Access

Openings

Current Control
Voltmeter AC and DC*
Ammeter AC and DC*
Pre-Flow Switch*
Pre-Flow Controi*
Pilot Lamp

/
/Power Switch
/ Spot Time Control*
Spot Time Switch® -
/ P

— Pulser Switch**

% ON Time Control**
Pulses Par Second
Control**
"~ Background Current
Control**
= Range Switch
I~ Polarity Switch
[~ AC/DC Switch

Remote Contactor And
Currant Control Receptacle

i i

&

b-l-:— '5 115 Volts AC Receptacies
R —— Gas Valve injet

S Gas Valve Outlat )
lm’: Coolant Valve Outlet*

Cooiant Valve inlet*

118 Voits Control
Circult Breakar

High Frequency Spark Gaps

High Frequency
Intensity Control

TC-000 795-B

F:igure 4-1. Front Panel View (300 Ampere Modal Illustrated)

The scales surrounding the CURRENT CONTROL are
calibrated as high or low|amperage, depending on the
position of the RANGE switch. Ensure that the scale be-
ing read corresponds to ithe position of the RANGE
switch, The CURRENT CONTROL of the 500 ampere
nodel will adjust the output within a range of 25 to 625
amperes. The scale surrounding the 500 ampere mode!
is an actual current value.

C. Current Switch

If a remote current control is to be used, make connec-
tions from the remote current control to the CONTAC-
TOR AND CURRENT CONTROL receptacie as in-
structed in Section 3-4,

When remote control of the current is to be used, place
the CURRENT switch in the REMOTE position. If a
Remote Current Control is not to be used, place the
CURRENT switch in the PANEL position. When in the
PANEL position, only the CURRENT CONTROL on the
tront panel will control the amperage.

D. Polarity Switch

The POLARITY switch provides a means of selecting
gither dec-straight or dc-reverse polarity without having
to change the output cable connections.

Placing the POLARITY switch in the STRAIGHT posi-
tion causes the ELECTRODE output terminal to be of
negative polarity and the WORK output terminal to be
of positive polarity. Conversely, if the POLARITY
switch is placed in the REVERSE position, the ELEC-
TRODE output terminal is of positive potarity and the
WORK output terminal is of negative polarity, The
POLARITY switch has no effect on the waiding opera-
tions when the AC/DC switch is in the AC position,

E. AC/DC Switch

The AC/DC switch provides a means of selecting
whether the welding power source output will be alter-
nating current (ac} or direct current (dc).

[N ARCING can damage switch con-

tacts.

® Do not change switch position while welding or
under load,

4 - 3, START CURRENT CONTROL ({Figure
4.1) - The START CURRENT control facility in-this
welding power source permits the operator to select an
amperage setting for arc initiation which is different
from the setting of the CURRENT CONTROL. The star-
ting current selected is in effect for approximately the
first second of the weld. After this time period, the weld
current goes to the setting of the CURRENT CON-
TROL.
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A. Start Current Switch

A two-position toggle switch is provided to determine
whether or not the start circuit is functional, Placing the
START CURRENT switch in the ON position will make
the START CURRENT control operative. The OFF posi-
tion makes the START CURRENT control inoperative
thereby causing the weid current to go immediately to
the setting of the CURRENT CONTROL at arc initiation.

B. Start Current Control

The START CURRENT control provides fine current
selection within the minimum to maximum capabilities
of the range being used for the initial one-second time
period of the weld. After this initial time period, the
weld current either slopes up or down to the setting of
the CURRENT CONTROL.

The scale surrounding the START CURRENT control is
calibrated in increments from 1 to 10 but is not meant to
be an amperage or voltage reading. Read the meters
whenever it is necessary to know the amperage and
voltage output.

4 - 4, CONTACTOR CONTROL SWITCH (Figure
4-1)

ELECTRIC SHOCK can Kill.
®  Keep electrode holder and work clamp electrically
isolated when not welding.
® Do not touch electrode holder and work clamp at
the same time.
If the CONTACTOR switch is in the STANDARD posi-
tion, apen-circuit voltage is present at the weld output
terminals when the POWER switch is ON. Open-circuit
voltage is present until the POWER switch is placed in
the OFF position.

If a Remote Contactor Control is used, place the CON-
TACTOR switch in the REMOTE position.

If a remote control is not used, place the CONTACTOR
switch in the STANDARD position. :

4 - 5. HIGH-FREQUENCY SWITCH (Figure 4-1)

USING HIGH FREQUENCY WITH

THE SHIELDED METAL-ARC WELDING PROCESS

can result in serious personal injury,

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

The attempted use of high frequency to establish an arc

with a stick electrode could cause an arc to form bet-

ween the electrode holder and operator,

The HIGH FREQUENCY switch ailows the operator to
choose whether high frequency will be used or not and
for how long.

A. START

High frequency is present from the time the contactor is
closed until an arc is established. Once an arc is
established, high frequency is no longer present. High
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fraquency is present any time the arc is broken to aid in
restarting the arc.

B. OFF

High frequency is not presant. The HIGH FREQUENCY
switch must be in the OFF position while daing Shielded
Metal-Arc Welding.

C. CONTINUQUS

High frequency is present whenever the contactor is
ciosead.

4 - 6. POST FLOW TIMER (Figure 4-1)

The POST-FLOW TIME control and
gas and water valves will not work unless the CONTAC-
TOR switch is in the REMOTE position and a remote
control is connected to the CONTACTOR control recep-
tacle. .

The POST FLOW TIME allows the operator to choose
the length of time water and shielding gas will flow after
the arc is extinguished. The scale surrounding the con-
trol is calibrated in seconds. Rotating the control’
clockwise increases post flow time.

The post flow timer begins to time out when the arc is
extinguished and the contactor opens. When the post
flow is finished, the water and shieiding gas valves close
thereby shutting off water and shielding gas flow to the
torch.

4 -7. CRATER FILL SWITCH (Figure 4-1) - The
crater-fill circuitry provides a gradual taper of the weld
current from the setting of the CURRENT CCNTROL to
a lower level of weld current. This gradual taper in the
weld current provides better weid-puddle solidification
at the end of the weld when using the Gas Tungsten-
Arc Welding process.

Place the CRATER FILL switch in the IN position to ac-
tivate the crater-fili circuitry, Place the CRATER EILL
switch in the QUT paosition to disable the crater-fill cir-
cuitry,

When using the crater-fill mode, en-
sure that the POST-FLOW TIME control is adjusted to 8
to 10 seconds. If the POST-FLOW TIME control is ad-
justed to a time less than 5§ seconds, the shielding gas
and coolant flow ceases before the end of the crater-fill
current taper. The CRATER-FILL switch should be plac-
ed in the QUT position when employing the Shielded
Maetal-Arc Welding process.

4 - 8. AC BALANCE CONTROL (Figures 4-1 &
4-2} - The AC BALANCE contral alters the output
wave shape to prévide either better cleaning action ar
deeper penetration. Rotating the control clockwise
towards the MAX. PENETRATION position vyields
deeper penetration. Rotating the control
counterclockwise towards the MAX, CLEANING pesi-
tion yields more cleaning action of the workpiece - a
definite asset when welding oxide-forming matenals
such as aluminum or magnesium.



When the control is in the BALANCED position, the
wave shape provides penetration and cleaning action,
The AC BALANCE control should be in the BALANCED
position when employing the d¢ Gas Tungsten-Arc
Welding process.

The scale surrounding the AC BALANCE control is
calibrated in increments from 1 to 10. The scale is not
an amperage or voitage reading. Read the amperage
and voltage meters whenever it is necessary to know
the amperage and voltage output.

For the AC BALANCE control to work
properly, the electrode and work cables must be con-
nected to the proper terminals on the welding power
source (electrode cable to the ELECTRODE terminal
and work cable to the WORK terminall.
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Figure 4-2. Square Wave Function Of The AC
Balance Control

4 -9, PILOT LAMP -The PILOT LAMP will i-
luminate when the welding power source is energized,

4-10. HIGH-FREQUENCY INTENSITY CONTROL
(Figure 4-1) - The HIGH-FREQUENCY INTENSITY
control governs the strength of the high frequency.
Rotating the control in a clockwise direction increases
the intensity of the high frequency.

As the high-frequency intensity is in-
creased, the possibility of interfering with local elec-
tronic apparatus, especially communication equipment,
also increases. Set the HIGH-FREQUENCY INTENSITY
control as low as practical to avoid such interference.

4-11. DUTY CYCLE (Figure 4-3) - The duty cycle of
a welding power source is the percentage of a ten
minute period that a welding power source can safely
be operated at a given output. This weiding power
source is rated at 60 percent duty cycle. This means
that the welding power source can be safely operated at
rated load for six minutes out of every ten. If the
welding amperes are increased beyond rated output,
the duty cycle will decrease. Figure 4-3 enables the
operator to determine the safe output of the welding
power source at various duty cycles.

[SLXTDLE EXCEEDING DUTY CYCLE RATINGS

will damage the welding power source.

® Do not exceed duty cycles indicated on duty cycle
chart.
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Figure 4-3. Duty Cycle Charts

4-12. VOLT-AMPERE CURVES (Figure 4-4) - The
volt-ampere curves show the voltage and amperage
output capabilities of the welding power source at min.
and max. of each coarse range. Voltages and amperﬁge
adjustment within each range is provided by the CUR-
RENT CONTROL.
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Figure 4-4. Volt-Ampere Curves
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With the use of the volt-ampere curves it is possible to
determine the load voitage at any particular weld cur-
rent.

4-13. METERS (Optional) - This welding power
source can be equipped with meters. The meters arae for
monitoring the welding operation and serve as indica-
tion of the welding process. These meters are internally
connected to the walding power source output ter-
minals, The voitmeter will indicate the voitage at the
weld output terminals, not the actual veoltage at the
welding arc {due to cable resistance). The ammeter will
indicate the current output of the welding power
source,

4-14, PULSER SWITCH (Optional Pulser Model
Only) (Figure 4-1) - The PULSER switch governs the
operation of the puise unit within the welding power
source. By placing the PULSER switch in the ON posi-
tion, the welding power scurce output current will pulse
between the background current level and the peak cur-
rent level. By placing the PULSER switch in the OFF
position, the welding power source output will not
puise, but rathar remain at the peak current levei.

The PULSER switch may be placed in either the ON or
OFF position prior to or during welding operations. If
the PULSER switch is placed in the ON position prior to
welding operations, the output current may be at either
the peak or background current level. If the PULSER
switch is placed in the ON position during weld opera-
tions, the pulsing begins with the output current re-
maining at the peak current level, then upsloping or
downsloping to the background current level.

The BACKGROUND CURRENT control, PULSES PER
SECOND control, % ON TIME control, and the
PULSER switch operate independently of the other
welding power source controls, including the start cur-
rant controls. If the CRATER FILL switch is in the IN
position, both the peak and background output currents
decrease by the same proportion,

Pulsing operations may be performed when the AC/DC
switch is in either the AC or DC position.

When remote control of the output current is employed,
only the peak current level is remotely controlled; the
background current level is still established by the posi-
tion of the BACKGRQUND CURRENT control.

4-15. % ON TIME CONTROL {Optional Pulser
Modal Only} (Figure 4-1) - The % QN TIME control
providas pulse width selection of the welding power
source output current. The % ON TIME control is
operational only when the PULSER switch is in the ON
position.

Rotating the % ON TIME control in a clockwise direc-
tion increases the peak current "on-time” relative to the
entire pulse time; the balance of the time is background
current. Hence, this control establishes the peak current
pulse width relative to the entire pulse width, and is ad-
justable from 5% peak ON TIME to 95% peak ON
TIME.
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The scale surrounding the % ON TIME control is
calibrated in percentage and should not be
misconstrued as a time indication.

4-16. PULSES PER SECOND CONTROL {Optional
Puiser Model Only) (Figure 4-1) - The PULSES PER
SECOND control provides pulse frequency selection of
the welding power source output cutrent, The PULSES
PER SECOND control is operational only when the
PULSER switch is in the ON position.

Rotating the PULSES PER SECOND control in a
clockwise direction increases the pulse frequency, and
is adjustable from 0.5 PPS to 10 PPS.

The scale surrounding the PULSES PER SECOND con-
trol is calibrated in puises per second to aid in the selec-
tion of a pulsa frequency suitable for the appiication.

4-17. BACKGROUND CURRENT CONTROL {Op-
tional Pulser Model Only) (Figure 4-1) - The
BACKGROUND CURRENT and CURRENT CONTROL
provide current selection within the welding power
source output current range being used. The setting of
the BACKGROQUND CURRENT control establishes the
output current background leve! from which the output
current travels to the output current pulse level
established by the setting of the CURRENT CONTROL.
if the CURRENT CONTROL is adjusted to a setting
below the BACKGROUND CURRENT control, there will
be negative puise peaking from the background
reference level. Similarly, if the CURRENT CONTROL is
adjusted to a setting above the BACKGROUND CUR-
RENT controi, there will be positive pulse peaking from
the background reference levei. Rotating the CURRENT
CONTROL and BACKGROUND CURRENT control in a
clockwise direction increases the cutput current.

The scale surrounding the BACKGROUND CURRENT
control is calibrated in percentage and should not be
read as an amperage or voltage value. Read the meters
wheanever it is necessary to know the amperage and
voltage output,

4-18. COOLANT-GAS PRE-FLOW CONTROL &
SWITCH (Optional) (Figure 4-1) - An adjustable 0 to
15 second coolant-gas PRE-FLOW TIME control can be
provided for controlling the period of time shielding gas
and coolant flows hefore the arc is initiated. The PRE-
FLOW TIME control governs the operation of a pre-flow
timer within the welding power source,

Rotating the control in a clockwise direction increases
the pre-flow time. The scale surrounding the PRE-
FLOW TiME control is calibrated in seconds to aid in the
selection of a pre-flow time period suited to the in-
dividual welding operation.

As soon as the remote contactor contral switch has
been closed, the pre-flow timer begins to time out the
selected period of pre-flow time. Once the timer has
timed out, the gas and coolant valves remain open and
the contactor closes providing weld power. The timer
than automatically resets and is ready for another weld
cycle,



.

When coolant-gas pre-flow is desired, the PRE-FLOW
TIME switch must be placed in the ON position. Con-
varsely, by placing the PRE-FLOW TIME switch in the
OFF position, coolant-gas pre-flow is not available,
despite the position of the PRE-FLOW TIME control,

The Pre-Flow Timer is automatically
disabled whenever the CONTACTOR switch is in the
STANDARD paosition and the remote contactor contro!
is disconnected from the welding power source, despite

the position of the PRE-FLOW TIME controf or switch.

To prevent the coolant-gas valves from being operable
when the Shielded Metal-Arc Welding process is used,
ensure that the CONTACTOR switch is in the STAN-
DARD paosition and the remote contactor control is
disconnected from the welding power source.

4-19. SPOT TIME CONTROL AND SWITCH (Op-
tional} (Figure 4-1) - An adjustable 0 to 5 second
SPOT TIME control can be provided for controliing the
period of time weld power is available for spot welding.
The SPOT TIME control governs the operation of a spot
timer within the welding power source,

Rotating the control in a clockwise direction increases
the spot time. The scale surrounding the SPOT TIME
control is calibrated in seconds to aid in the selection of
a spot time period suited to the individual welding
operation.

When spot welding is desired, the SPOT TIME switch
must be-placed in the ON position. Conversely, by plac-
ing the SPOT TIME switch in the OFF pasition, time

ELECTRIC SHOCK can kill; MOVING
PARTS can cause serious injury; IMPROPER AIR
FLOW AND EXPOSURE TO ENVIRONMENT can
damage internal parts.
® Keep all covers and panels in place while
operating.
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.
®  Woear correct eye, ear, and body protection.
FUMES AND GASES can seriously harm your
health. '
® (se enough ventilation to keep fumes and gases
from the breathing zone.
See Section 1 - Safety Rules For Operation Of Arc
Welding Power Source for basic welding safety infor-
mation.

5 -1. GAS TUNGSTEN-ARC WELDING

1. Make all necessary connections as instructed in
Section 3,

2. Place the CONTACTOR switch in the REMOTE
position,

government of spot welding is not available, despite the
position of the SPOT TIME control.

The spot weld timer begins to time out as soon as an arc
is initiated. When the time set on the SPOT TIME con-
trol has elapsed, weld current is cut off and the post-
flow timer starts.

Upon closure of the remote contactor control switch,

the operator may proceed with establishing an arc. As

soon as an arc is struck, the spot weld timer begins tim-
ing out. The remote contactor control switch must re-
main closed throughout the entire spot welding time in-
terval. If the remote contactor control switch is released
prior to the completion of the spot weld cycle, spot
weld current ceases and the spot weld timer will recy-
cle,

Whenever the SPOT TIME switch is in the ON position,
the CURRENT switch should be placed in the PANEL
position and the CONTACTOR switch should be placed
in the REMOTE position,

When the HIGH-FREQUENCY switch is in the CON-
TINUQUS position, high frequency is present at the
output terminals for as long as the remote contactor
control switch is closed,

if the SPOT TIME control is set at one second or less
and the START CURRENT switch is in the ON position,
the spot weld current is governed by the setting of the
START CURRENT control, This is in spite of the posi-
tion of the CURRENT CONTROL.

masssssssssssssssssss SECTION 5 - SEQUENCE OF OPERATION ]

3. If a Remote Current Control is not to be used,
place the CURRENT switch in the PANEL posi-
tion, If a Remote Current Control is to be used,
piace the CURRENT switch in the REMOTE posi-
tion,

4. Piace the HIGH-FREQUENCY switch in the
desired position and rotate the HIGH-
FREQUENCY INTENSITY contro! to the desired
position,

5. Place the CRATER FILL switch in the desired
position, If the CRATER FILL switch is placed in
the IN position, the CURRENT switch should be
placed in the PANEL position and the CONTAC-
TOR switch should be placed in the REMOTE
position,

" 6. Place the START CURRENT switch in the
desired position. If this switch is placed in the ON
position, rotate the START CURRENT control to
the desired position,

7. Rotate the AC BALANCE control to the desired
position:

a. BALANCED for dc welding.
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10.

1.

12.

13.

14.

15.

16.
5-2,

b. Towards MAX. PENETRATION for less
cleaning action and more penetration, or
towards MAX., CLEANING for more clean-
ing action and less penetration when ac
welding,

Rotate the POST-FLOW TIME control to the
desired coolant-gas post-flow time. If the
weiding power source is equipped with a PRE-
FLOW TIME control {optional) set the PRE-
FLOW TIME controls as instructed in Section
4-18. If coolant-gas pre-flow is not desired, piace
the PRE-FLOW TIME switch in the OFF position.

Place the AC/DC switch in the desired position.

if the AC/DC switch has been placed in the DC
position, place the POLARITY switch in the
desired position, (The POLARITY switch is
disabied when the AC/DC switch is placed in the
AC position.)

Place the RANGE switch in the desired position if
applicable.

Rotate the CURRENT CONTROL or remote cur-
rent control, if used, to the desired position.

if the welding power source is a PULSER equip-
ped model, and the arc pulsing function is
desired, set the PULSER controls as instructed in
Section 5-3. If arc pulsing is not desired, place
the PULSER switch in the QFF position.

If the welding power source is equipped with a
SPOT TIME function {optional) and spot weiding
capability is not desired, place the SPOT TIME
switch in the OFF position. If spot welding
capability is desired, make necessary ad-
justments as instructed in Section 4-19 and Sec-
tion 5-4.

Place the POWER switch in the ON position,

Begin welding.
SHIELDOED METAL-ARC WELDING

[ WAR

JILIE USING HIGH FREQUENCY WITH

THE §

HIELDED METAL-ARC WELDING PROCESS

can resuit in serious personal injury.

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

The attampted use of high fraquency to establish an arc

with a

stick electrode could cause an arc to form bet-

ween the electrode holder and operator,

1.

Make all necessary connections as instructed in
Section 3.

Place the CONTACTOR switch in the STAN-
DARD position.

Place the SPOT TIME switch (optional) and PRE-
FLOW TIME switch (optional) in the OFF posi-
tion.
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10.

.

12.

13.
14,
5-3.

If a remote current control is not to be used,
place the CURRENT switch in the PANEL posi-
tion. If a remote current control is to be used,
piace the CURRENT switch in the REMOTE posi-
tion.

Place the CRATER FILL switch in the OUT posi-
tion.

Place the START CURRENT switch in the
desired position. If this switch is placed in the ON
position rotate the START CURRENT control to
the desired position.

Rotate the AC BALANCE control
BALANCED position.

to the

Ptace the AC/DC switch in the dasired position,.

if the AC/DC switch has been piaced in the DC
position, place the POLARITY switch 'in the
desired position. {The POLARITY switch is
disabled when the AC/DC switch is placed in the
AC position.)

if the unit is so equipped, place the RANGE
switch in the desired position; HIGH position be-
ing preferred for most welding applications.

Rotate the CURRENT CONTROL or Remote
Current Control, if used, to the desired position,

If the welding power source is a PULSER aquip-
ped model, and the arc pulsing function is
desired, set the PULSER controls as instructed in
Section 5-3. If arc pulsing is not desired, place
the PULSER switch in the OFF position.

Place the POWER switch in the ON position.
Begin welding.

PULSER OPERATION {Optional Puiser

Maodeis Only}

1.

Make all necessary connections as instructad in
Section 3.

Place the CONTACTOR switch in the desired
position.

If a Remote Current Control is not to be used,
piace the CURRENT switch in the PANEL posi-
tion. If a Remote Current Control is to be used,
place the CURRENT switch in the REMOTE posi-
tion. During pulsing operation, the panel CUR-
RENT CONTROL becomes the “peak’ current
control. if a Remote Current Control is used, it
becomes a vernier percent peak current setting
of the panel CURRENT CONTROL.

Place the HIGH-FREQUENCY switch in the
desired position and rotate the HIGH-
FREQUENCY INTENSITY control to the desired
position,



10.

1.

12.

13.

14.

15.

186.

17.

18.

Place the CRATER FILL switch in the desired
position. If the CRATER FILL switch is placed in
the IN position, the CURRENT switch should be
placed in the PANEL position and the CONTAC-
TOR switch should be placed in the REMOTE
position.

Place the START CURRENT switch in the
desired position. If this switch is placed in the ON
position, rotate the START CURRENT control to
the desired position,

Rotate the AC BALANCE control to the desired
position:

a. BALANCED for dc welding.

b. Towards MAX. PENETRATION for less
cleaning action and more penetration, or
towards MAX. CLEANING for more clean-
ing action and less penetration when ac
welding.

Rotate the POST-FLOW TIME (and the PRE-
FLOW TIME, if the unit is so equipped) controls
to the desired coolant-gas flow time.

Place the AC/DC switch in the desired position.

if the AC/DC switch has been placed . the DC
position, place the POLARITY switch in the
desired position. {The POLARITY switch is
disabled when the AC/DC switch is piaced in the
AC position.}

Place the RANGE switch in the desired position if
applicable.

Rotate the panel CURRENT CONTROL to the
peak current desired.

i the welding power source is equipped with a
SPOT TIME function (optional), piace the SPOT
TIME switch in the OFF position.

Rotate the BACKGROUND CURRENT control to
the desired position. {The 0-100 graduations
represent minimum to maximum of the range in
use, and are approximately linear.)

Rotate the PULSES PER SECOND control to the
desired number of pulses per second.

Rotate the % ON TIME control to the desired
ratio of peak current time to background current
time,

Place the PULSER switch in the ON position.
Place the POWER switch in the ON position,

If the machine is equipped with meters and it is
desired to observe the pulsing action,
background current set point, etc.:

a. Setthe PULSES PER SECOND control to .5
pulse per second.

b. Short the electrode to the work.
c. Set the % ON TIME control to 95%.

d. Energize the contactor and observe the peak
currant.

e. Rotate the % ON TIME control 10 5%, and
observe the background current level; adjust
to desired position.

f. Remove short circuit, return the PULSES
PER SECOND and % ON TIME controls to
their respective proper set points.

Begin welding.

. SPOT WELDING

Make all necessary connections as instructed in
Section 3.

Place the CONTACTOR switch in the REMOTE
position.

Place CURRENT switch in the PANEL position,

Place the HIGH-FREQUENCY switch in the
START position and rotate the HIGH-
FREQUENCY INTENSITY control to the desired
position.

Place the CRATER FILL switch in the OFF posi-
tion.

Place the START CURRENT switch in the
desired position. If this switch is placed in the ON
position, rotate the START CURRENT controf to
the desired position. The start current time {1 se-
cond) occurs within the spot time set, {Spot time
is unchanged by the start control.}

Rotate the AC BALANCE controi to the desired
position:

a. BALANCED for dc welding.

b. Towards MAX. PENETRATION for less
cleaning action and more penetration, or
towards MAX. CLEANING for more clean-
ing action and less penetration when ac
welding.

Rotate the POST-FLOW TIME (and PRE-FLOW
TIME, if unit is so equipped}! controls to the
desired coolant-gas flow time.

Place the AC/DC switch in the desired position.

If the AC/DC switch has been placed in the OC
position, place the POLARITY switch in the
desired position. {The POLARITY switch is
disabled when the AC/DC switch is placed in the
AC position.)
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11. Place the RANGE switch in the desired position if
applicable.

12, Rotate the CURRENT CONTROL to the desired
position.

13. If the welding power source is a PULSER equip-
ped model, and the arc pulsing function is
desired, set the PULSER controls as instructed in
Section 5-3. If arc pulsing is not desired, place
the PULSER switch in the OFF position.

14. Place the SPOT TIME switch in the ON position
and rotate the SPOT TIME control to the desired
position,

15. Place the POWER switch in the ON position,

16. Begin welding.
5 - 5. SHUTTING DOWN
1. Stop welding.

2. Allow the welding power source to idle for three
minutes with no load applied.

3. Place the POWER switch in the OFF position.

4. Turn the shielding gas supply off if used.

mfﬂi LN h‘l[e'}l HIGH CONCENTRATION OF
SHIELDING GASES can harm health or kill.
®  Shut off gas supply when not in use.

EEEa——————esssssssssmams SECTION 6 - MAINTENANCE sttt S

ILLLILTSE ELECTRIC SHOCK can kill,

® Do not touch live electrical parts.

® Disconnect input power and employ
“lockout/tagging procedures” before internally
inspecting or servicing.

Lockout/tagging procedures consist of padlocking line

disconnect switch in open position, removing fuses

from fuse box, or shutting off and red-tagging circuit

breaker or other disconnecting device,

Periodically inspect the labels on the
unit for legibility. All precautionary labels must be main-
tained in a clearly readable state and replaced when
necessary. See Parts List for part number of precau-
tionary labels.

6 - 1. FAN MOTOR - This unit is equipped with an
exhaust fan and relies on forced draft for adequate cool-
ing. The fan motor is manufactured with lifetime sealed
bearings and requires no maintenance.

6 - 2. INTERNAL CLEANING - Occasional blowing
out or vacuuming of the dust and dirt from around the
internal components is recommended. This should be
done periodically depending on the iocation of the unit
and the amount of dust and dirt in the atmosphere. The
welding power source outer enclosure should be remov-
ad and a clean, dry airstream or vacuum suction should
be used for this cleaning operation.

6 - 3. SPARK GAPS (Figures 4-1 and 6-1) - It is
necessary to readjust the spark gaps every three to four
months or when intermittent operation occurs. Normal
spark gap setting is 0.008 in. (0.208 mm).

High-freguency output varies with the spark gap set-
ting. When a great amount of high frequency is
necessary, the spark gaps can be adjusted to 0.010 in.
to 0.013 in. {0.254 to 0.330 mm). This, however, in-
creases high-frequency radiation which increases in-
terference with communications equipment, It is sug-
gested that a minimum spark gap setting of 0.004 to
0.008 in. (0.102 t0 0.203 mm) be used.

Cleaning or dressing the points of the
spark gaps is not recommended, as the material at the
points is tungsten and is impossible to file. The entire
point should be replaced when the tungsten section has
completely disappeared.
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To adjust the spark gaps, proceed as follows:
1. Loosen screws A on both sides.

2. Place fealer gauge of proper thickness between
points C.

3. Apply slight pressure against points B so feeler
gauge is held firmly in gap.

4. Tighten screws A.

TAQ20 623-A2

Figure 6-1. Spark Gap Adjustment

6 - 4. 115 VOLTS CONTROL CIRCUIT OVERLOAD
PROTECTION (Figure 4-1} - The 115 voits control
circuitry in this weiding power source is protected from
current overload by circuit breaker CB1 located on the
lower portion of the front panel (see Figure 4-1). If any
of the control circuits and/or the 115 VOLTS AC recep-
tacle are overioaded this breaker will open and the
welding functions of the unit will cease. However, the
pilot light wiil remain on, indicating the presence of line
voltage up to the main transformer, and the fan will
continue to operate,

If this circuit breaker should open, depress the breaker
button protruding from the front panel. This action
resets the breaker. 1f continual opening of this breaker is
observed, determine and remove or correct the cause of
the overioad condition.



6 - 5. HALL AMPLIFIER - The hall amplifier HA1
provids a signal which represents the magnitude of the
weid current, for use in the regulation portion of the
control system. For the 300 ampere models, a single
turn of heavy cable carries the high range current
through the toroid core, and four additional turns of
light cable carry the low range current, The output
signat to be expected is one valt dc {negative) per 100
amps of welding current on the high range and one volt
dc (negative) per 20 amps on the low range. For the 500
ampere models, a single turn of two heavy cables car-

ries the current through the toroid core. The output
signal to be expected is .65 volts dc (negative) per 100
amps of welding current, The signal appears at wire 87
with respect to frame ground (42).

The trimmer resistors on the hall amplifier are factory
set and should not be adjusted.

6 - 6. WELD CABLES - Periodically inspect cables
for breaks in insulation and ensure that all connections
are clean and tight. Repair or replace cables as
necessary. Clean and tighten connections periodically.

meeaessssssspesssstmmen SECTION 7 - TROUBLESHOOTING oS

ELELLIER ELECTRIC SHOCK can kill.

® Do not touch live electrical parts,

®  Shut unit down and disconnect from fine power
employing “lockout/tagging procedures” before
internally inspecing or servicing.

Lockout/tagging procedures consist of padlocking line

disconnect switch in open position, removing fuses

from fuse box, or shutting off and red-tagging circuit

breaker or other disconnecting device.

MOVING PARTS can cause serious injury,

®  Keep clear of moving parts.

HOT SURFACES can cause savare burns,

® Allow cooling period before servicing.

Troubleshooting of internal parts to be performed only

by qualified persons.

7 - 1. GENERAL - It is assumed that the unit was
properly installed according to Section 3 of this manual,
the operator is familiar with the function of controls, the
welding power source was working properly, and that
the troubie is not related to the welding process.

7 - 2. TROUBLESHOOTING CHART - The follow-
ing chart is designed to diagnose and provide remedies
for some of the troubles that may develop in this
welding power source,

Use this chart in conjunction with the circuit diagram
while performing troubleshooting procedures. If the
trouble is not remedied after performing these pro-
cedures, the nearest Factory Authorized Service Sta-
tion should be contacted. In all cases of equipment
malfunction, the manufacturer’'s recommendations
shouid be strictly followed.
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TROUBLE

PROBABLE CAUSE

REMEDY

No weld output; fan in-
operative,

Open line fuse.

Check for énd replace open line fuse.

Improper electrical
connections,

input

Refer to Section 3-8 for proper input connections,

input voltage jumper links
not in proper configuration.

Refer to Section 3-8B for proper input voltage
jumper link configuration.

improper electrical input
and/or weld output con-
nections.

Refer to Sections 3-2 and 3-8 for proper electtical
input and weid output connections.

CONTACTOR switch (S4)
in REMOTE position
without a remote contactor
control connected to the
welding power source,

If remote contactor control is not desired, place
5S4 in the STANDARD position. If remote contac-
tor control is desired, retain S4 in the REMQTE
position and make remote contactor control con-
nections as instructed in Section 3-5,

Overloading of the 115
volts control circuits and/or
the 115 VOLTS AC recep-
tacle (RC1) has caused cir-
cuit breaker (CB1} to open.

Depress CB1 button to reset. f continual reopen-
ing of the breaker is observed, determine and
remove or correct the cause of the overload condi-
tion.

No weld output; fan
operative.
Low weld output; fan

operative,

improper electrical input
and/or weld output con-
nections,

Refer to Sections 3-2 and 3-8 for proper electrical
input and weld output connections.

Input voltage jumper links
not in proper configuration.

Refer to Section 3-8B for proper input voltage
jumper link configuration.

High or low weld output;
CURRENT CONTROL (R1)
inoperative.

CURRENT switch {S11} in
REMQTE position without a
remote current controi con-
nacted to the welding
power source,

If remote current control is not desired, place S11
in the PANEL position. If remote current control is
desired, retain S11 in the REMOTE pasition, and
make remote current contrel connections as in-
structed in Section 3-3.

Insufficiency or absence of
high frequency.

Improper spark gap.

Check for and correct spark gap as instructed in
Section 6-3.

HIGH-FREQUENCY IN-
TENSITY control (R20) set
too low.

Rotate control ciockwise to increase high frequen-
cy.

Fan inoperative,

Fan Motor (FM),

Check and replace FM.

Fan motor (FM) leads open
or shorted.

Check for and correct open or shorted FM leads.

Fan blade obstructions.

Check for and remove fan biade obstructions.
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POST FLOW
(TO1

GAsy CRap CRay

v & 3 Circuit Diagram No. A-0562 835-A

'3
Figure 7-3. Circuit Diagram For Post-Flow And High Frequency Timer

SEE NOTE 1
o & '”i’v' NOTE 1: SEE MACHINE DIAGRAM FOR
a7 PROPER AMMETER CONNECTION.
79| 78
A B!
|
VEL. ',
hY
HD4 '
— 87 o 516.0UT
8LU.
SLY ¢ 4
| |
LI B, y—=24\.cro.
Bk I/
N\
8 1 I = -— \/— —-— - —
7 2
6 3 86
5 a4 Y
v —15V.
BSE%M Circuit Diagram No. A-004 589-C

Figure 7-4. Circuit Diagram For Hall Amplifier
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SECTION 8 - CERTIFICATION FOR HIGH FREQUENCY ARC WELDING EQUIPMENT

8 - 1. GENERAL - This following information is
necessary to make a proper installation of the high fre-
guency arc welding equipment described in this instruc-
tion manual. In order to comply with Part 18 of the
Rules and Regulations of the Federal Communications
Commission, the certificate in front of this manual must
be filled in completely and signed, The certificate must
he kept WITH THE EQUIPMENT AT ALL TIMES to
comply with the reguiation.

The manufacturer of the equipment covered herein has
conducted approved field tasts and certifies that the
radiation can reasonably be expected to be within the
legal limits if the correct installation procedures, as
outlined, are followed,

The importance of a correct instaliation cannot be over-
emphasized since case histories of interference due to
high frequency stabilized arc Welding Machines have
shown that invariably an inadequate installation was at
fault.

The user of the aquipment must complete the certifica-
tion by stating that he has installed the equipment and is
using it, according to the manufacturer’s instructions.
The user must sign the certification notice appearing in
front of this instruction bookiet indicating that he has
complied with the requirements.

In the event that interference with authorized services
occurs, in spite of the fact that the radiation from the
welding equipment is within the specified limits, the
user is required to take suitable steps to clear the situa-
tion. The factory personnel will assist the user by sup-
plying technical information to clear the situation.

In lieu of complying with the installation requirements
and the certification of each individual installation, the
user may elect to certify his entire plant by having a
reputable engineering firm make a plant radiation
survey. In such cases, the installation instructions incor-
porated in this instruction booklet could very well serve
as a guide in minimizing interference that might be con-
tributed by the high frequency arc weiding equipment.
8 - 2. GENERAL INFORMATION -In a high fre-
quency stabilized arc Welding Machine instaliation, in-
terfering radiation can escape in four distinct ways as
outlined below:

1. Direct radiation from the welding machine. This
is radiation that escapes directly from the
Welding Machine case. This is very pronounced
if access doors are left open and unfastened and
if the Welding Machine case is not properly
grounded. Any opening in the metal Waelding
Machine case wilt allow some radiation to
ascape. The high frequency unit of this certified
equipment is adequately shielded to prevent
direct radiation of any consequences if proper
grounding is carried out.

2. Direct feedback to the power line. High fre-
quency energy may get on the power line by

t

direct coupling inside the equipment or the high
frequency unit, the power line then serving as a
radiating antenna.

By proper shielding and filtering, direct coupling
is prevented in this certified equipment.

At isast 50 feet
Solid Metallic Conduit Line Fuse and

/ Switch Box

High Frequency
Stabllized Walding
Machine or Osclllator

el

Good elactrical joints
between box and condult

Ground
Good slectrical contact.
Clean metal to metal,

Figure 8-1. Power Service installation H.F.
Stabilized Arc Welding Machine

3. Direct radiation from waelding leads. Direct radia-
tion from the welding ieads, although very pro-
nounced, decreases rapidly with distance from
the welding leads. By keeping the weiding leads
as short as possible, the operator can do a great
deal to minimize intarference from the source.

The intensity and frequency of the radiation can
be altered over wide limits by changing the loca-
tion and relative position of the welding leads
and work. If possible, loops and suspended sec-
tions should be avoided.

4, Pick-up and reradiation from powaer lines. Even
though welding lead radiation fails off rapidly
with distance, the field strength in the immediate
vicinity of the welding area may be extramely
high. Unshielded wiring and ungrounded
metallic objects in this strong field may pick up
the direct radiation, conduct the energy for some
distance, and produce a strong interference field
in anothar area.

This is usually the most troublesome source of
interference, but carsful adherences to proper in-
stallation procedure as outlined in this booklet
will minimize this type of interference.

8 - 3. POWER SERVICE - The specific installation in-
structions for making the proper primary connecticns to
the aquipment as outlined in the instruction booklet fur-
nishad with the equipment, should be followed carefully
with one exception as noted in the following paragraph.

Frequently installation instructions specify that the
primary powsr service shall be run in solid or flexible
metaliic conduit. Ordinary helically wrapped conduit is
designed for mechanical protection and is not suitable
for electrical shielding. Only solid metallic conduit or
conduit of “equivalent electrical shislding ability”’
should be used to enclose the primary powar setvice
leads,
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Welding Machine Case

Solic_i metallic shielding shall enclose the primary power
service to the equipment from a point 50 feet from the
equipment in an unbroken run.

This shielding shall be grounded at the farthest point
from the equipment and should make good electrical
contact with the casing of the equipment. The ground
should be in accordance with the specifications outlined
in the section entitled "GROUNDS" and as shown in
Figure 8-1. Care should be taken that paint or corrosion
at the junction of conduit and case, does not interfere
with good electrical contact.

There shall be no gap in this shielding run. This simply
means that within 50 feet of the equipment, no portion
of the power wires serving the equipment shatl be un-
shielded. If there is any question about the electrical ef-
ficiency of the joints between individual conduit sec-
tions, outlet boxes and the equipment case, bonding
should be carried out by soldering a copper strap or wire
across the joint as shown in Figure 8-2.

Clean and bolt
Solder Copper Strap 1] ,Solder

L L T3

{a) Damountable Bonding Strap for Conduit Joints

Copper Wire

Soider Solder
ya

{b) Solid Bonding with Copper Wire for Conduit Joints

Figure 8-2. Two Recommended Methods For Elec-
trical Bonding Across Poor Conduct-
ivity Conduit Joints

8 - 4, WELDING MACHINE - The location of the
equipment should be chosen with respect to nearness
to a suitable ground connection. The equipment case,
firmly bonded to the power conduit, should be ground-
ed to the work terminal of the equipment with a copper
cable or braid with rated current carrying capacity equal
to or greater than that of the power service wires.

This “work’’ output terminal of the equipment should
then be grounded to a ‘‘good electrical ground’ (as
defined in section entitled “GROUNDS"} with a short
length of welding cable of the same capacity as the
“work lead”. (See Figure 8-3).

Work Terminal grounded
to driven ground rod or
cold water pipe with haavy

braided strap or cable
Source of \
Powar Y

Case grounded to / .
Work Terminai

firmly bonded to
Power Conduit

Figure 8-3. Ground Connections At Weiding Machine

—No change in the witing or the location of parts inside
the equipment, other than power service tap changes or
other adjustments specifically covered shall be made.
The equipment shall not be modified in any way since

AR ZRN Dara 7R

changes in the equipment can affect the radiation
characteristics and may not be in accordance with the
test data upon which the manufacturer bases his cer-
tification.

While the equipment is in operation, all access and ser-
vice doors shall be closed and properly fastened.

Spark gap settings shall be maintained at the minimum
separation consistent with satisfactory welding results,

8 - 5. WELDING LEADS - In order to minimize direct
weld lead radiation, the welding leads {electrode lead
and work lead) must be kept as short as possible. Cer-
tification tests on this machine have besn made with
leads 25 feet long. Considerable improvement in radia-
tion minimization can be had by shortening the leads as
much as possible.

Keeping the electrode lead and ground or work lead as
close as possible and on the floor serves to reduce the
radiation. {See Figure 8-4).

Welding Machine

or Oscillator Keep leads on ground

or boards and

3/4" to 1" rt
aps / Electrodes Holder

- Work

Keep Inads as short as possible -
never in excess of 25 feet.

Figure 8-4. General Rules For Welding Leads

8 -6. WIRING IN THE VICINITY OF THE
WELDING AREA - As discussed in the general infor-
mation section, the most serious source of interference
is reradiation from wires that are located near the
welding area,

Any ungrounded electrical conductor in the strong
“directly radiated'’ field, producd by the welding leads,
serves as a pick-up device and may conduct the in-
terference for some distance and reradiate strongly at
another location.

For purpose of simplification and standardization, the
space all around the weld zone at a distance of 50 feet in
all directions is referred to as the High Fieid Intensity
{H.F.l.} zone. (See Figure 8-b}.

To minimize radiation of this type ali wiring in the H.F.},
zone shaill be in rigid metaliic conduit, lead covered
cable, copper braid or material of equivalent shieiding
efficiency. Ordinary flexible helically wrapped metallic
conduit, commoniy referred to as “'B.X.” is not satisfac-
tory for shielding, and should not be used. The shieid on
all wiring should be grounded at intervals of 50 feet and
good electrical bonding between sections shall be main-
tained.

This shielding requirement applies to all wiring, in-
cluding telephone, inter-communication, signal and
contro! and incidental service.



Grounded at
S0 foot intervals ) . \\
yd _.~Shietded Wirss ™

(5 e A

Machine @}7"

-~ Elactrode \
e Holder

T —

Keep ALL unshielded and un-
grounded wires out of this
High Field Intensity Zona./

\\ — —~
Figure 8-5. General Requirements to Minimize
Reradiation Pick-Up In the Vicinity of-
the Weld Zone
Extreme precaution should be taken to make sure that
the location of the zone is chosen so that none of the
conditions are voided by unshielded wires off the
premises but still within the radial dimensions of the
H.F.l. zone.

This 50 foot H.F.l. zone is a minimum that is imposed
on the installation. Certification tests by the manufac-
turer are based on this limit. .

Keeping unshielded wires farther than 50 feet from the
weld zone wilt materially aid in minimizing interference.

If it is impossible to relocate unshielded wires, that sec-
tion within the H.F.l. zone, should be piaced in conduit
and each end of the conduit section grounded.

it must be emphasized that all changes in
power and lighting wiring should be made by a qualified
electrician and comply with the National Electrical Code
requirements. Any shielding or relocation of telephone
or signal wires must be done either by the service com-
pany concerned or with the specific permission of said
company.

8 - 7. GROUNDS - Frequent reference is made to a
““good ground’' in previous sections. Although there is
considerable leeway in the interpretation of this term,
for the purpose covered in this booklet the following
specifications apply:

A “"ground’’ connection should be made to a driven rod
at least 8 feet long and driven into maist soil,

A cold water pipe can be used in place of the ground
rod provided it enters the ground within 10 feet of the
equipment to be grounded.

All leads connecting the point to be grounded to the
ground rod or pipe should be as short as possible since
the ground lead itself can become an effective radiating
antenna.

The effectiveness of a ground in reducing interference
depends upon the ground conductivity. In certain loca-
tions it may bcome necessary to improve the ground
conductivity by treating soil around the ground rod with
a salt solution,

B - 8. METAL BUILDING - It is frequently thought
that operating of high frequency stabilized arc welding
equipment in metallic buildings will corpletely eliminate
troublesome radiation. This, however, is a faise
assumption.

A metallic building structure, if properly grounded, may
serve to reduce direct radiation from the weld zone but
will have no effect on conducted interference and
reradiation. As a result, all installation requirements
necessary for certification must be complied with,

if the metallic building is not properly grounded, bon-
ding to several good electrical grounds placed around
the periphery of the building will give reasonable
assurance that the building itself is not contributing to
the radiation.

8 -9 INDIVIDUAL INSTALLATION CERTIFICA-
TION - Any or all of the above instailation re-
quirements may be waived by the user if he desires to
exercise the option of making an individual field survey
of the particular unit installation {or the complete in-
stallation if more than one unit is involved), and certify-
ing on that basis.

This survey shail be made by a competent engineer in
accordance with the test procedure requirements as set
forth in Part 18 of the Rules and Regulations of the
Federal Communications Commission.

Surveys of this nature can cover a single unit or muitiple

" units or may include the complete plant structure.

8-10. CHECK LIST - The following questions may be
used by the installer as a check to see if all installation
requirements have been met:

1. Has the equipment been located so that ground
leads can be kept short?

2. Are the power leads, serving the unit, in conduit?

3. is there good electrical contact between power
conduit and case?

4, Do the conduit couplings make good electrical
contact? (If in doubt, use bonding).

5. Is there good electrical contact between conduit
and switch on service boxes?

6. If rigid metallic conduit is not used, is the
shielding used of equivalent shielding efficiency?
{Copper sleeving, lead covered cable, stc., is
satisfactory. Spirally wound flexible metallic con-
duit is not suitable),

7. ls the conduit system grounded at a point at least
50 feet from the equipment?

8. Is the conduit run complete (without any gap) in
the H.F.l. zone?

9. s the equipment case connected to the work ter-
minal of the secondary?
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10.

i2.

13.
14,

15.

16.
17,

18.
19.

20.

Is the wire used for this connection of sufficient
size?

Is the work terminal connected to a good elec-
trical groundg?

Is the cable or copperbraid used for this connec-
tion equal to or greater in current carrying
capacity than the welding lead?

Is this cable as short as possible?

Are the spark-gaps set at .008" or less?

Are all service and access doors closed and
bolted?

Are the welding leads less than 25 feet long?
Are they as short as possible?

Are the welding leads on the floor or placed on a
suitabie board?

Are the welding leads approximately 3/4" 10 1"
apart?

Have you visualized the H.F.l. zone, & sphere

with a B0 foot radius centered on the weld zone?
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21.

23,

24,
25.
26.

27.

28,

Have the unshielded power and light wires
originally in this H.F.l. zone been placed in
groundea shields or been relocated outside :ne
zone?

Have all large metallic abjects and any long guy
or supporting wires in the H.F.l. zone been
grounded?

Have you checked so that no extarnal power or
telephone lines off the premises are within the
zone?

Are the grounds driven ground rods?

Is a cold water pipe used as ground?

If s0, does it enter the ground 10 feet or less from
the connection?

Are the connections to the ground clean and
tight?

If operated within a metal building, is the
building properly grounded?

If your answer is “'yes’’ to the above questions, you can
certify the installation by signing the certificate.
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Cuantity

Model
Item Dia. Part 300 | 500
No. Mkgs. No. Description Amp | Amp
Figure A Main Assembly
1 039 244 COVER, 10D ... ..ottt e e 1 1
1 052 302 COVER, top-w/programimer . ... .. ...\ uuure e e e 1 1
2 039 248 PANEL, side ... .....ot vt e e 2 2
3 C15 009 063 CAPACITOR (consistingof).......... ... i, 1 1
031 670 . CAPACITOR, ceramic0.06 ufb00wvoltsde .. ............... 0. . s, 2 2
4 C16 009 062 CAPACITOR (consistingof).......... ... it 1 1
031 670 CAPACITOR, ceramic0.05 uf500voltsde .................ooho, 2 2
5 026 627 GASKET, iftingeye .. ....covi i et eeii e 1 1
6 HA1,HD1 004 520 SENSOR, CUITENT ...ttt e et et 1
6 HA1HD1 059 641 SENSOR, CUITENt ... ... ...t i e 1
7 Figure B PANEL, rear-w/components (Pg2) ........... ... ... .o e 1 1
8 TE1 034 587 TERMINAL ASSEMBLY, primary (FigCPg2) ....... s 1
8 TE1 059 241 TERMINAL ASSEMBLY, primary (FigCPg2) ..................... 1
9 €13 112 557 CAPACITOR, ceramic0.00? uf3000 voltsde . . .............. ... .. 2 2
10 Figure D REACTOR & TRANSFORMER, power-main (Pg3) ................. 1 1
11 +025 141 BRACKET, mtg-capacitor ..ottt iaenaeenrnas 1 2
12 o} 113 501 CAPACITOR, ceramic0.01ufb00volts .......... ... ....... ... ... 1 1
13 C2 +114 610 CAPACITOR, poly film30 uf480voltsac ......................... 2 4
14 003 034 BASE ... it e e e e e 1 1
15 z2 000 051 REACTOR, squarewave-lowrange ........... ... ccueuiriinen .. 1
16 Fig F & G PANEL, front-w/components{Pg6,8}) .................. e 1 1

108 323 HF PANEL, {Fig EPg 4)

1 2

16
Fig. F& G

16 4 13 12 11 Fig'. D
Figure A - Main Assembly :

TD-006 608-A
+ Optionat Equipment.

BE SURE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Quantity

Model

ltem Dia. Part ' 300 | 500
No. Mkgs. No. Description Amp | Amp
Figure B Panel, Rear-W/Components (Fig A Pg 1 ltem 7}

1 FM 079 801 MOTOR,fan1/12hp230volts 1550 rpm. .. ... .ot 1

1 M 032605 MOTOR, SP1/4Np ... i it i e e i 1

2 016 268 CHAMBER, plenum14inch ........ ... . oo 1

2 020729 CHAMBER, plenum18inch ... ... ... . it i aiiiaas 1

3 032 604 BLADE,fan60Hz14inch3wing19deg ........ ... ... cciiiiiiiinans 1

3 032606 BLADE,fan60Hz18inch3wing22deg ...............coivvineinn 1

4 039 247 PANEL, rear. ... ... .ottt it aes s ata e et ci s 1

4 L 089 068 PANEL, Mear. . ... ... ittt it a e eian i 1

5 R10 087 459 RESISTOR, WW fixed 375‘watt 200hmM ... it e e e 1 1

TA-087 333

5 .
TC006 610 Figure C - Terminal Assembly, Primary
Figure B - Panel, Rear-W/Components
' Quantity
Madel
item Dia. Part 300 { 500
No. Mkgs. No. Description Amp | Amp
™~ -
[++]
Figure C Terminal Assembly, Primary (Fig A Pg 1 Item 8) g %
(=] [=]
1 083 426 TERMINALBOARD, primary ..........i ittt e i
1 059 050 TERMINAL BOARD, primarny . ... ...ttt i, 1
2 038 618 LINK, Jumper-terminal . ...........ootiirrren e, 2
2 038 898 LINK, terminal-connecting . ..........covureeiviiit et ieaeeeneans 2
3 038 887 STUD, brass No. 10-32x 1/8w/hexcollar......... .. ... .. ........... 6
3 038804 STUD,brass3/8-16x2-1/2..................... AP 6
4 010 913 WASHER, flat-brass3/16 1IDx1/20D . ......... oot 6
5 601 835 NUT, brass-hex 10-32 ... ... i 12
5 601 838 NUT, brass-hex3/8-16 ... ... . ... i 24
6 601 836 NUT, brass-hexjam 1/4-20 . ... ... .. e, 4
7 010 915 WASHER, flat-brass 1/4IDx5/80D ... ... ... 0o, 4
8 038 888 STUD, brass 1/4-20 x1-1/2w/hexcollar. . ........ ... ... ..., 2

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS,
' OM-3560 Page 2



Replace Coils at Factory or Factory Authorized Service Station

Quantity
. Model
ltem Dia. "Part 300 | 500
No. Mkgs. No. Description Amp |Amp
Figure D Reactor & Transformer, Power-Main {Fig A Pg 1 Item 10)
1 21 039 313 REACTOR, square wave (consistingof} .............. ... oo i
121 059 113 REACTOR, square wave {consistingof} ............ ... ...y 1
2 000 192 . COIL, reactor-sguarewave RH ... ... ... . o o 1
2 059 101 . COIL, reactor-squarewave RH . .. .. ... .. .. ... o i 1
3 003 031 .COIL, reactor-squarewave LH .. ........ ... .o oo 1
3 059 102 . COIL, reactor-squarewave LH .. ... ... . ool 1
4 TI 107 205 TRANSFORMER (200/230/460)consistingof} ..., .............. ..ot 1
4 T 097 035 TRANSFORMER ({230/460) {consistingof) ......... .. ... oo 1
4 T 097 037 TRANSFORMER (200/230/460 (consistingof} ................... o0, 1
4 T 107 207 TRANSFORMER {230/460/575){consistingof) .................... ... .. 1
4 T 097 038 TRANSFORMER {230/460/575) (consistingof) ........ ... ... .. ... ot 1
5 090 523 . COIL, pri/sec LH (200/230/460). ... .. ... . o i i 1
8 090 524 . COIL, pri/sec RH (200/230/460) ........ ... oo 1
5 096 699 . COIL, pri/sec LH{230/460) . ... ... o 1
6 096 700 . COIL, pri/sec RH{230/460) . .. ... .ot e 1
5 096 709 . COIL, prifsec LH (200/230/460). ... ... . i 1
6 096 710 . COIL, pri/sec RH (200/230/460) ... ... ... i i 1
b 090 589 . COIL, pri/sec LH (230/460/575). .. ... ... oo 1
6 090 590 . COIL, pri/sec RH {230/460/575) ... ... oo 1
5 096 707 . COIL, prifsec LH(230/460/575) .. ... ... oo i
6 096 708 . COIL, pri/sec RH (230/460/575) ... . ... .. ool 1
7 000 194 BAR, 3/BxXx2x29-3/4 . i e e 2
8 022 113 BAR, 174X T XB-7/8 .o e e e e 2
TC-005 811

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

OM-360 Page 3

Figure D - Reactor & Transformer, Power-Main



Item Dia.
No. Mkgs.

Part
No.

Description

Quantity

Figure E

108 323

HF Panel {(Fig A Pg 1 ltem 17)

T4

WO~ WN -

12 T3
13  R11

15 C14

18 C13

24 G

21

010 885
603 737
016 601
038 887
601 835
601 838
033 373
010 147
601 831
010 813
602 030
074 398
083 784
602 042
096 761
111 181
088 487
0569 887
007 532
081 282
020 623
010 888
020 622

*020 603

020 621

STRIP, CONAUCTON . ..ot it e e e e it e i s
SCREW, brass-round hd 3/8-16 x 1-3/4
MOUNTING BOARD, component
STUD, brass 10-32 x 1-3/8 w/hex collar

NUT, brass-hex10-32...................

NUT, brass-hex jam 3/8-16

COIL, coupling-air {consistingof) .........
.STRIP, conductor ....... ..ot
.NUT, brass-hex8-32...................
. WASHER, flat-brass3/161Dx1/20D ...
. SCREW, brass-round hd 8-32 x3/8......
TRANSFORMER, HV 115 volts. ... ... ....
RESISTOR, WW fixed 100 watt 10 ohm . . .
SCREW, brass-roundhd 10-32x1........

CAPACITOR, mica

0.002 uf 10000 volts dc

LINK,connecting .............coovenne,

CAPACITOR, HF (consisting of)
. CAPACITOR, metal film 10 uf 220 volts
riinchdia............
. STRIP, mtg-capacitor
SPARK GAP ASSEMBLY (consisting of)
. CONNECTOR, holder-sparkgap .........

. CLAMP, capacito

. HOLDER, points
. POINT, spark gap
. BASE, spark gap

*Recommended Spare Parts.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.

2 3 4 3

Figure E - HF Panel

...............................
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OM-350 Page 4
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Quantity

Model
Item Dia. Part ' 300 § 500
No. Mkags. No. Description Amp | Amp
. Panel, Front-{Lower Section) W/Components (Fig A Pg 1
Figure F Item 16)
1 003 045 PANEL, front-louvered. ......... it ririin i i 1
2 009 835 SWITCH, w/leads ........ccoiiiini i 1 1
3 039 273 PLUG, 5 pin MS310BA-16S-8P . ........ ... ot 1 1
039685 CLAMP, cable. . ... ittt et 1 1
4 +106 554 PANEL, front. . ... ... e it s 1
4 +1706 552 PANEL, front. . ... oo e e 1
5 039 047 TERMINAL, power output (consistingof) .................... 2 2
6 601 879 . NUT, hex-full 1/2-13 .. ... . e 1 1
7 039044 . BUSBAR. . ... ittt 1 1
8 601880 .NUT, hex-jam1/2-13 .. ..o 1 1
9 039 049 . TERMINALBOARD, red . ... ... .o 1 1
10 601 976 .SCREW, cap-hexhd 1/2x1-1/2 . ...... ...t 1 1
11 R20 *60b 828 RHEOSTAT WWBOwatt1.bohm ... ... .o 1 1
12 RC2 035 523 RECEPTACLE, 5 socket MS-3102A-165-85 ................. 1 1
039 273 PLUG, Amphenol MS3106-165-8P '
039 685 CLAMP, Amphenol AN-3057-8
13 (C20,21,25 097 749 CAPACITQR, ceramic 0.05 uf800voltsde................... 3 3
C24 097 760 CAPACITOR, ceramic0.05ufB800volts ............. ... ... 1 1
14 RC1 604 176 RECEPTACLE, duplexgrd 2P3W 15A126V. .. ............... 1 1
073 6890 CAP, P & S 5266DF
15 C6 028 294 CAPACITOR, mylar1uf200voltsde ......... .. ..ot 1 1
16 R9 030 761 RESISTOR,carbon1watt10ohm............... ... ... ..., 1 1
17 010 296 FITTING, hose-brass elbow M 1/4 NPTx5/8-18RH .......... 2 2
18  GS1,WS1 + +003 538 VALVE, 115 valts ac 2 way 1/4 IPS port 1/8 orifice ........... 2 2
19 + +010 295 FITTING, hose-brass elbow M 1/4 NPT x5/8-18LH .......... 2 2
20 605 670 NUT,speed 12-24 ... ... ..ot e iiiaanns 3 3
21 cB1 053 283 CIRCUIT BREAKER, manual reset 1P 15 amp 250 volts .. ... ... 1 i
22 097 822 KNOB, indicator . ..ot o it ie i iai i ceerines 1 1
23 010 855 RETAINER, screw NO. 2 ... . . it ers 3 3
24 062 467 DOOR,access-HF. ... ... ... i ie i 1 1
25 602 3568 FASTENER, screw-knurledhdNo.2 . ................ ... ... 1 1
26 +003 043 DOOR, access-front .. .o .ot o i e e e 1 1
047 497 LABEL, generalprecautionary ........... .. ..o 1 1
27 078 034 FASTENER, screw-slotted hd0.7361g ...................... 2 2
070 371 BLANK, snap-in1-3/32/1-1/8 mtghole.................. ... 1 1

*Recommended Spare Parts.

+When ordering a component originally displaying a precautionary label, the label should also be ordered.
+ +WS1 and fittings are now optional parts.

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

OM-350 Page 6



Q-609 900-GL

£9,614
Sz vz

9 _mm
9z

8¢

syusuodwon /p (uonaeg seddn)-1uoly ‘jeurd - © einbid

62
0% v g9 B 6o By

QOM-350 Page 7



Quantity

Maodel
Item  Dia. Part 300 | 500
No. Mkgs. No. Description Amp| Amp
Figure G Panel, Front-{Upper Section) W/Components (Fig A Pg 1 [tem 16)
1 003 053 GUARD, slot-switchselector ........ ... .. i, 3 2
2 857 004 266 SWITCH, range/polarity/selector (FigG1Pg9)................ctt 1
2 §8b-7 059 081 SWITCH, polarity/selector (Fig G1PgQ)........ .. ... .. oiiiiin 1
3 PANEL, front (Item 4 Pg 6} -
4 R 072 462 POTENTIOMETER, carbon 1 turn 2 watt 1000 ohm (consistingof) ....... 1 1
072590 . LOCK, shaft ... .o i i et e e i e e 1 1
b 54 011 622 SWITCH, toggle3PDT 15amp12bvolts. .. ....... ... ..., 1 1
6 S10-12 089 085 SWITCH, toggle SPST20amp125volts ........... ... oiiins. 3 3
7 83 011 610 SWITCH, toggle SPDT10amp12Bvolts ....... .. .. oo iiiiiinnenns 1T 1
8 R14 035 897 POTENTIOMETER, carbon 1 turn2 watt 1000ohm.................... 1 1
9 Rt13 030 109 POTENTIOMETER, carbon 1 turn 2 watt 5000 ohm . ... .. s 1 1
10 R156 028 769 POTENTIOMETER, carbon 1 turn 2 watt 760K ohm ................... 1 1
ih tFig G2 SPOT TIMER (P 15) ...t e e et 1 1
12 tFig G2 PRE-FLOW TIMER (Pg 14) ... .. ... . . i, 1 1
13 Fig G3 PULSER CONTROL (PG 1G] ... ot it iiin e e icn e nns 1 1
14 St 006 966 CIRCUIT BREAKER,2P77 amp600voltsac ................ccovov... 1
14 51 059 518 CIRCUIT BREAKER, 2P 225amp600volts. ............covvvniiiinn.. 1
027 350 TUBING, steel1/20Dx12gawallx9/16 ...... ... .. ... .. .......... 4
15 059 152 PANEL, mig-components ... ...ttt iranneneennaenns 1 i
16 CR1 052 251 RELAY, voltsense 100 volts DPDT . ... . it i e e e s ] 1
17 CR2 000 174 RELAY,enclosed24 voltsac 3PDT .. ... . . i, 1 1
18 2T 038 081 BLOCK, terminal20ampdpole ....... .. ... i, 1 1
19 (€23 031 670 CAPACITOR, ceramic0.05ufb500voltsde . ..............cvvivrnin. 1 i
20 T2 035 759 TRANSFORMER, control-miniature 115/36 .. .............. o i, 1 1
21 080 309 CIRCUIT CARD, meter-calibration (consistingof) ..................... 1 1
R601 030 937 . RESISTOR, carbon0.5watt10ohm ... ... .. ... ... ............... 1 1
R600 032 261 . POTENTIOMETER, cermet 15 turn0.76 watt200o0hm ................ 1 1
22 000 020 PANEL, enclosure-circuitcard ... ... .ottt e eaeens 1 1
23 RC3 039 368 TERMINAL, header35socket . ....... ... . i, 1 1
24 035 506 GUIDE, circuitcard ... ...t i e et e 4 4
25  PC1 110 459 CIRCUIT CARD, control-main (FigGZPg19) ....... ... .. ............. 1 1
26 PC2 052 790 CIRCUIT CARD, post-flow & HF timer (FigG4 Pg16) .................. 1 i
27 RC4 039 347 TERMINAL, header17socket .............c.ciiiiiiiiiin i, 1 1
28 107 794 ENCLOSURE, circuit card . ...t e e et ean e ns i i
29 1T 038 B33 BLOCK, terminal 20 amp13pole ... ... ... ... .. i 1
601 219 LINK, jumper-terminal block 20 amp{asreq'd) ........................ 1 i
30 FC1,2 110 142 PULSEMODULE . ... i e 2 2
R2 030 9656 RESISTOR, WW fixed 100 watt 100ochm ............ ... ccoviuin.... 1
| 007 097 TUBING, steel 1/20Dx0.060wall ... ......... it iinannnn, 2 2
32 SR1 000 176 RECTIFIER, SCR-main(FigGbPg17) ....... ... .. i, 1
32 SR1 059 072 RECITIFER, SCR-main{FigGB Pg18) .........cooi i, . 1
33 PL1 027 645 LIGHT, indicator 115 voltsacredlens .......... ..o, ceens 1 1
34 1097 922 KNOB, indicator {included w/item 1%) ... ... ... ... ... i i ina. 1 i
35 097 922 KNOB, indicalor ... ... it it it et n et at i e e 6 4
36 1097 922 KNOB, indicator (included w/item 10) .. ... ... i e, 1 1
37 019 603 KNOB, ball .. ... . i e e 3 2
38 087 926 KNOB, pointer . ... ... it it ittt et e et eaee e s 1 1
39 NAMEPLATE {order by model and serial number} . .................... 1 1
40 vV 080 311 METER, voitsac/dc0-100scale ........ .0 it i e e e e 1 1
41 A 1080 310 METER, ampac/dc0-400scale .......... ... iiiirniiniiiirnnenins 1
41 A 1049 639 METER, amp ac/dc 0-400/0-40 scale{lowrange) ..................... 1
41 A 069 494 METER, ampac/dc0-780scale .......... .. .. .. ittt 1

tOptional Equipment.

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

Madel
item  Dia. Part 300 | 500
No. Mkgs.  No. Description Amp | Amp
[{=] -
7=3 w0
Figurs G1 Switch, Range/Polarity/Selector (Fig G Pg 8 Item 2) g %
(=] Q
1 S5 000880 CONTACTBOARD, selectorac/dc (Fig G1APg10} ... ....... ... ... ... 1
1 85 059 083 CONTACT BOARD, selectorac/dc (Fig G1APg 10} ..................... 1
2 003 231 TUBING, steel5/80Dx12gawallx1-1/8......... ..o, 2
2 003 230 TUBING, steel5/8 0D x12gawallx2-5/8......... .. ..o, 2
3 104 936 BRACKET, mtg-switch. .. ... .. . e e 2 2
4 85 000879 CONTACTBOARD, selectorac/dc (FigG1BPg11) ........ ... .ottt 1
4 S5 059 084 CONTACT BOARD, selectorac/dc (Fig GIBPg11) ..................... 1
5 009 229 TUBING, steel 5/80Dx12gawallx15/16 .................. ... ... .. 2
5 010 086 SPACER, POIAHLY-SWITCR . - . ..ottt e e et eee e ie e e e eeens 2
8 S6 000878 CONTACT BOARD, polarity (FigGICPg12) .........cciiviiia ... 1
7 003 230 TUBING, steel5/80Dx12gawallx2-5/8......... ... .o 2
8 039 266 STUD,steel 1/4-20 X0 ... .. . i i it e e 2
8 028 389 STUD,steel 1/4-20x 10 ... .. i i it e 2
9 S7 004265 CONTACTBOARD, range(FigGIDPg13) ...t 1
8 S7 059082 CONTACT BOARD, polarity (Fig G1IDPg13)....... ... ... oot 1
10 004 696 BRACKET, mtg-switch. . ... ... ..o i i 2 2
1" 004 267 LINK, jumper-switchac/de ... ... ... ... ... . i 1
11 080 346 LINK, jumper-switch. . ... .. o it i i e e s e . 1
12 039 260 HANDLE, switch . ... ... i i i i i e i e et et e 1
12 080 348 HANDLE, switCh . ... ... o i e et e a e 1
13 019603 KNOB, ball ... ... i et 2 2
025 181 TUBING, steel 5/80Dx12gawallx1/2 .. ....... ... ... ... N 6
010 B30 TUBING, steel 5/80D0x5/32wallx1/4 ... .. ... ... ... ...t 2
Fig G1A Fig G1B Fig G1C Fig C'-HD
i 2 l'll 5 : 9
TC-006 614-A

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

OM-360 Page &

Figure G1 - Switch, Range/Polarity/Selector



Quantity

: Model
Item Part 300 | 500
No. No. Description Amp | Amp

g 8
Figure G1A  Contact Board, Switch-Selector AC/DC (Fig G1 Pg 10 Item 1) 3 %
=3 8

1 604 318 NUT, self-locking hex 1/4-20 .. ... . it N 1

2 039 257 HANDLE, SWItCh . . ...t it ittt iiaeaa e ctaa s aae s 1 1

3 024634 BEARING .. ... ittt ittt iiania i e 1 2

4 011948 GUIDE, GONTACT . ..\ vttt et ai i iea i st e e e i e iasaans 2 4

5 011950 CONTACT, SWICH ... ..ottt ottt it e 1 4

6 103 634 MOUNTINGBOARD, cOMPONent .. ....inintenriiiiiieraa it iannn 1 1

7 011951 CONTACT, SWITCh .. ... . ittt m e 1 4

8 103633 BUSBAR, shorting . ... ittt et e e 1

9 038 769 CONTACT BOARD, switch (consistingof} ........ ... ... .. o i 1 2

10 103 632 . PLATE, toggle switch .. ... T e e e 1 1

11 011 645 . CONTACT ASSEMBLY, movable {consistingof) ......... ... oo 2 2

12 011 075 ..SPRING, PreSsUrE . ... vttt i i i e ettt ia e e s e et iananes 1 1

13 011953 .. CONTACT, switch ... i i e i e e e 2 2

14 011074 . SPRING, PressUIB . . vttt it ie ottt i ie e in ettt aan 1 1

1 2
4
“\ 3 5
Bg 6

N
&
&

Y

A}
/7’ 2 7
éj /o
/

14 N \@@
13 includes @
Item 12 P
&
10 Q
9
4 ) TA-Q08 618

Figure G1A - Contact Board, Switch Selector AC/DC

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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Quantity
Model

ltem  Part 300 | 500
No. No. Description Amp [ Amp

[42]
Figure GI1B  Contact Board, Selector AC/DC (Fig G1 Pg 10 Itemn 4) E
(=]
(=]

038 769 CONTACT BOARD, switch (consisting of) .............o it iniinriinne..
011 645 . CONTACT ASSEMBLY, movable [consistingof) . ..........coovvviiiinennnn.
011 074 ..SPRING, pressure
011 963 .. CONTACT, switch

011 075 .. SPRING, pressure

1
2
1
2
1
103 632 . PLATE, toggle swWitCh . ... . . . i e 1
071848 GUIDE, CONtaCt .. ... .. ittt ittt et et e et eeee s 2
011 951 CONTACT, switch 2
011 950 CONTACT, switch 2
10 103 634 MOUNTING BOARD, COMPONENT ... ...ttt ittt einn, 1
11 024 694 BEARING ' 1
12 039 257 HANDLE, switch ]
13 604 318 NUT, self-locking hex 1/4-20 . ... ... . . i i i
020 484 TUBING, steel5/8 0D x12gawallx 1/4 . .. .. i s

103 633 BUS BAR, shorting

CO~NOO AWM=

FN
)

3 4 Includes |

Item 5 [\

TA-006 617

Figure G1B - Contact Board, Sslector AC/DC

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

No. No. Description Quantity
Figure G1C 000 878 Contact Board, Switch-Polarity (Fig G1 Pg 10 ltem 6) nﬁﬁ’;gﬁw

1 103 634 MOUNTINGBOARD, component.............c.cooiveiiiiiieinnn ... 1

2 011948 GUIDE, Contact ... ....ouviniii it e e e, 2

3 103633 BUSBAR,shorting ........coi i i e e e 2

4 038 768 CONTACT BOARD, switch-polarity {consistingof) ..................... 1

5 103 632 .PLATE, toggleswitch ...... .. ... .. oo iiir i, 1

6 011645 . CONTACT ASSEMBLY, movable {(consistingof) ...................... 2

7 011 075 ..SPRING, pressure ..... PSS 1

8 011953 ..CONTACT,switch ....................cievenn. e 2

9 011074 .. SPRING, Pressure .. ..o ittt it et ts e e e et et iiaias 1

10 604 318 NUT, self-lockinghex 1/4-20 ... .. ... .. ... i 1

11 010 805 HANDLE .. .. i et ettt et et e iaas 1

12 024 694 BEARING ... .. ... . it et et e 1

1

/

P
b @ﬂ)
AR

//

M

TA-G06 616

Figure G1C - Contact Board, Switch-Polarity

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
OM-350 Page 12



Quantity

) Modei
ltem Part 300 | 500
No. No. Description Amp t Amp
' 8 o
Figure G1D  Contact Board, Switch-Range (Fig G1 Pg 10 Item 9) B @
o Is]
(=] o
1 103634 MOUNTING BOARD, ...ttt ettt it ia e 1 1
2 011948 GUIDE, CONtACT . ... ...ttt ittt tea e e ei ettt e, 2 2
0271 193 GUIDE, CONTaCE ... .. ittt it et iie e e et e e e e 2
3 011951 CONTACT, sWitch ... . i et e i e 2
3 103 633 BUS BAR, shorting............ A PR 4
4 ()38 769 CONTACT BOARD, switch-polarity {consistingof) .............. ... ... .. .00 1 2
5 103632 .PLATE, toggleswitch ....... ... . . . . i it 1 1
6 011645 .CONTACT ASSEMBLY, movable [consistingof}............. .. .ot 2 2
7 011075 .. SPRING, pressure. ... ..ottt e e et e e 1 1
B8 011963 .. CONTACT, sWItCh .. ... i i i i ettt et et inanannans 2 2
9 011074 .. SPRING, pressure . . ... ottt it iia s aas it i iaae e 1 1
10 604 318 NUT, self-lockinghex1/4-20 ............ e e e e e et e 1 1
T1 010 805 HANDLE . . . i i e e ettt et et e e 1
11 039 287 HANDLE .. ... i i it et e e e et e et 1
12 024 694 BEARING ... ..o e e 1 2
13 0119580 CONTACT, sWiteh ... .. i e ettt e i iaaaas e, 2
1
2
3
A ~
13
12 1 10 TA-0C5 6165

Figure G1D - Contact Board, Switch-Range

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
0OM-350 Page 13



Quantity

Model
Itemn Dia. Part Spot | Pre-flow
No. Mkgs. No. -~ Description Timer | Timer
: R N
Figure G2 Spot Timer and Pre-flow Timer (Fig G Pg 8 Items 11 & 12) . 5
(=] o
1 5200 011 809 SWITCH, toggle SPDT15amp125volts ................... 1
1 $200 011 611 SWITCH, toggte DPDT 15 amp 125 volts ....... ... .. ..ot 1
2 000 821 STRIP, mounting-circuitcard ............. ...t 1 1
3 106 625 SPACER,1/40Dx9/641Dx 1. ... . . coiviiiiiiinannannn. 4 4
4 006 797 CIRCUIT CARD, spot timer {consistingof} .................. 1
- 048 325 . CIRCUIT CARD, spot timer (consisting of) ... .. e 1
4 006 799 CIRCUIT CARD, pre-flow timer {consistingof) ............... 1
048 324 . CIRCUIT CARD, pre-flow timer (consistingof} . .. ........... 1
5 R205 028 769 .. POTENTIOMETER, carbon 1 turn 2 watt 750K ohm ., . ..... 1
5 R205 005 577 ..POTENTIOMETER, carbon 1 turn2 watt 200K ohm ........ 1
C201,202, o 3
204,206 031637 ..CAPACITOR, cermet0.02uf500volts ................... 4 4
C203 031 630 ..CAPACITOR, electrolytic20 uf 80 voltsdc . ............... 1 1
C205 031677 ..CAPACITOR, tantalum5 uf 35 voltsdc .. .. ... e 1
C205 031 6561 ..CAPACITOR, tantalumé8 uf20 voltsde.................. 1
C207 031 670 .. CAPACITOR, ceramic0.05 uf500voltsdc................ 2 2
CR201 039 346 ..RELAY, enclosed24 voltsdcDPDT .............. P 1
CR201 004 855 ..RELAY,enclosed24voltsdcd4PDT ........... ... 00vvt 1
D201 037 449 ..DIODE, zener, 15voits TwattSP ........................ 1 1
D202,203 026 202 .. DIODE, rectifier1amp400voltsSP...................... 2 2
Q201 039 366 ..TRANSISTOR,0.15amp40volts ....................... 1 1
Q202 022 135 ..THYRISTOR,4amp200volts ............cccvrirrvinins 1 1
R201 030 819 ..RESISTOR, carbon2watt270chm...................... 1 1
R202,204 605 909 ..RESISTOR, carbon0.25 watt22ZKohm................... 2 2
R203 030 033 .. RESISTOR, catbon0.6watt4700hm .................... 1 1
R206 028 769 ..POTENTIOMETER, cermet 1 turn 0.25 watt 50K ohm ...... 1 1
R207 078 433 .. RESISTOR, carbon0.2bwatt1 megohm ................. 1 1
R208 030 937 ..RESISTOR, carbon0.5watt10ohm ..................... 1 1
R209 039 327 ..RESISTOR, carbon film 0.25 watt2200hm ............... 1 1
R210 030 025 ..RESISTOR, carbon0.bwatt100ohm .................... 1 1
R211 605 911 .. RESISTOR, carhon 0,25 watt 10Kohm................... 1 1
SR201 021939 ..RECTIFIER, integrated 1.5 amp400volts .............5... 1 1
: 048 105 ..TERMINAL, header7pin.................... e 1 1
000 873 .. PLUG, protection .........covviinniiiininnnnnnensannns 1 1
048 104 .. HOUSING, terminal header7 pin ..................... ... 1 1

TA-006613-A e
Ref: B-048 326-E

Figure G2 - Spot Timer And Pre-Flow Timer

BE SURE TO PROVIDE MODEL -AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
OM-350 Page 14



Item Dia. Part

No. Mkgs. No. Description Quantity
Figure G3 & Pulser Control (Fig G Pg 8 Item 13)

1 003513 STRIP, mMtg .......ovvnirii i i 1
2 R422 036 897 POTENTIOMETER, carbon 1 turn2 watt 1000 ohm .............. 1
3 R420 004 186 POTENTIOMETER, carbon 1 turn2 watt5000 ohm .............. 1
4 106 625 SPACER,1/40Dx9/64IDx1inch ........... ... ..o i, 4
b ‘ 072 810 CIRCUIT CARD, pulser {consistingof). .................. .. ... .. 1
A400-402 035 840 L IC, IMBar. . ..ot i i e e e e 3
C400 003 530 ., CAPACITOR, ceramicTufb0wvolts .. ....... ..., 1
C401,402 031 630 . CAPACITOR, electrolytic20 uf50 voltsde .. ................. . 2
C403,404 000 340 .CAPACITOR, ceramic0.01ufb0wvolts ............. ... ... ... 2
C405 031 670 . CAPACITOR, ceramic 0.05 uf500voltsde.................. ... 1
C410 052 141 . CAPACITOR, ceramic33 pf 1000 volts.................. .00y 1
D400-403 028 3561 .DIODE, 10MA 7B volts SP.... ... i s 4
D404 026 202 .DIODE, Tampd00volts SP. ... ... ...ttt 1
Q400 037 201 . TRANSISTOR, 200MA 40 voitsPNP ........... ... oo, 1
Q401 037 200 . TRANSISTOR, 200MA40volts NPN ......... ... oo, 1
R400,411,419 039 359 , POTENTIOMETER, cermet 20 turn 0.5 watt 5000 ohm .......... 3
R401 035 885 . RESISTOR, carbon film Q.25 watt68Kohm.................... 1
R402 035 884 . RESISTOR, carbon film0.26 watt 100Kohm................... ]
R403-405,407,410 036 827 .RESISTOR, carbon fim0.25 watt 10Kohm.................... 5
R406 039 332 . RESISTOR, carbon film0.26 watt 15Kohm.................... 1
R408,412 605 916 . RESISTOR, carbon0.265 watt1000ohm.................c0vnt 2
R409,413-416 039 331 .RESISTOR, carbonfim0.2bwatt4700chm ................... 5
R417 000 886 .RESISTOR, carbon0.26watt10ohm.................. ... ... 1
R418 605 915 . RESISTOR, carbon 0.25 watt 2200 ohm. .. ... e 1
R423 003 913 . POTENTIOMETER, cermet 15 turn 0.5 watt600 chm............ 1
R424 076 712 . RESISTOR, carbon 0.25 watt 220K ohm . .............. ... .. 1
RC50 048 105 . TERMINAL, header? pin .................................... 1
RC51 072 670 . TERMINAL, header9pin, ......... . courriiiiin e 1
6 R421 030 109 POTENTIOMETER, carbon 1 turn2 watt5000chm .............. 1
1

7 © S400 011 609 SWITCH, toggle SPDT10amp12bvolts .......................

aTe ASEY
O Ratd g hat 872810 )
k Ref: C-072812-C
6
7
TB-G06612-B

'Figure G3 - Pulser Control

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

Part
No.

Description

Quantity

F'igure G4

052 790 Circuit Card, Post-Flow & HF Timer {Fig G Pg 8 Item 26)

AB0
Cho
C51,53
Cb2
C54
C55
CR50,51
CRb2
D506-53,56
D54
Q50
Qb1
R50
R51
R52
R53
Rb4
Rb65
Rb56
R57
RB69
R60
R61

R62
RE3
R64

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

008 971 IC, linear

031 610 CAPACITOR, electrolytic 40 uf 250 voits dc
039 482 CAPACITOR, electrolytic 100 uf 35 volts dc

‘031 677 CAPACITOR, tantalum 5.6 uf 35 volts dc

039 481 CAPACITOR, electrolytic 3.3 uf 50 volts de

035 835 CAPACITOR, electrolytic 4.7 uf 35 volts

039 486 RELAY, enclosed 24 volts dc SPDT 25 amp

059 931 RELAY, enclosed 12 volts dc SPDT
026 202 DIODE, 1 amp 400 volis SP
037 203 DIODE, zener 6.8 volts 1 watt
000 088 TRANSISTOR, 800MA 40 volts NPN
037 201 TRANSISTOR, 200MA 40 volts PNP
030 712 RESISTOR, carbon 1 watt 1000 ohm
601 394 RESISTOR, carbon 2 watt 10K ohm

074 121 RESISTOR, carbon 2 watt 3300 ohm

039 335 RESISTOR, carbon film 0,25 watt 47K chm

000 342 POTENTIOMETER, cermet 1 turn 0.5 watt 5K ohm

035 823 RESISTOR, carbon film 0.25 watt 100 ohm

035 888 RESISTOR, carbon film 0.25 watt 2200 ohm

039 108 RESISTOR, carbon film 0.25 watt 82K ohm
035 896- RESISTOR, carbon film 0.25 watt 33K ohm

‘030 997 RESISTOR, carbon 0.5 watt 2700 ohm

035 827 RESISTOR, carbon film 0.25 watt 10K chm

035 884 RESISTOR, carbon film 0.25 watt 100K ohm

035 886 RESISTOR, carbon film 0.25 watt 22K ohm

030 720 RESISTOR, carbon 1 watt 10K ohm
039 348 TERMINAL, header 17 pin

O ¥l

© ASSEMBLY
0527920

Dg — =1

o
Wy
f=1

| L. F-a

+

@

CR50

R52Z

i

TR57

%Qow

LT

i

Figure G4 - Circuit Card, Post-Flow & HF Timer
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ltem Dia. .  Part
No. Mkgs. No. Description Quantity

Figura G5 000 176 Rectifier, SCR Main (300 Amp) {Fig G Pg 8 Item 32)

044 604 SUPPRESSOR ...\ttt e

010 311 CLAMP,3/4dia. x1/2wide.. ... ... i,

SCR1-4 000 251 THYRISTOR, 250 amp300volts .................. S
025 248 INSULATOR, stand-off . ...... .0 ... i e

D1 037 957 DIODE, 275amp 300 volts RP . ... ... o e

APWN =

TB-006 619-A

Figure G5 - Rectifier, SCR Main (300 Amp Models}

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

Figure G6 059 072 Rectifier, SCR Main (500 Amp} (Fig G Pg 8 Item 32)

083 884 CLAMP, thyristor. ... it e i e e es e e anas

010311 CLAMP,3/4diax1/2wide ......... .. . 0.

C7-10,R3-6 044 603 SUPPRESSOR ... ... oo ittt e i it e et e
089 075 HEAT SINK. .. .o i e i et et i s

D1 023 178 DIODE, rectifier275amp300voltsRP . ...... ...
0058 212 HEAT SINK. ... e e e e i e

028 516 PIN, 1/8 X 1/ i i e i i e e i i s

SCR1-4 069512 THYRISTOR, 850amp300volts.............cc i i,

QDO PN =
R ONMNMNPE LM

TD-090 544

Figure G6 - Rectifier, SCR Main (500 Amp Models)

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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Dia, Part
Mkgs. No. Description Quantity
Figure G7 110 459 Circuit Card, Control - Main {Fig G Pg 8 Item 25)
C1,2,23,26 000 859 CAPACITOR, electrolytic 220 uf3bvoltsde ..., ....... ... ... ..., 4
€5,6,8,12 059 122 CAPACITOR, ceramic0.01ufB00volts . ... ... ..ot 4
c7 072 935 CAPACITOR, electrolytic33 uf35voltsde. .. ... ...t e 1
C11,27,28 007 742 CAPACITOR, glectrolytic 10uf35volts ...t 3
C13 091 378 CAPACITOR, tantalum 33 uf25voltsde ... . .. ... ... . it 1
Ci5 081 319 CAPACITOR, metal film 0.47 uf B0 volts de . ..ot oo iiiaes 1
€16,19,20 034 286 CAPACITOR, poly film 0.Tuf 100 voltsde ... ... . ... oot 3
c18 003 065 CAPACITOR, mylar0.15 uf 100 voits de {300 amp modelsonly) ... ...... 1
Ci18 059 231 CAPACITOR, poly film 0.18 uf 100 volts (500 amp model only) .......... 1
C21,24 039 341 CAPACITOR, mylar0.003 uf 100 voltsdc ........... ...t 2
C22.,25 003 830 CAPACITOR, ceramic T ufBOvoIts ... ... o i, 2
£29,33-42 053 991 CAPACITOR, ceramic0.05 uf500volts . ... .. .. ... i i, 11

OM-350 Page 19
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Dia. Part

Mkgs. No. Description Quantity
Figure G7 110 459 Circuit Card, Control - Main (Fig G Pg 8 Item 25) {(Cont'd.)
C30-32 052 228 CAPACITOR, ceramic0.02uf500voits ........... ..., 3
D1-7, 9-11, 13-24,
27,28 028 351 DIODE, signal 0.02 amp 75 voits straightpolarity ..................... 24
D12 004 145 DIODE, zener 18 volts Twatt .. ... ... ... it iannns 1
D29,30 026 202 DIODE, rectifier 1 amp 400 volts straight polarity . .................... 2
iC2-5,7-12 035 845 1C, inear 307 .. .. . i i e e e e 10
on 039 361 ISOLATOR, photocell .. ... ... . . . . . e 1
Q3,5-7,9,11,12, :
14,15,17,18 037 200 TRANSISTOR, 200 MA40voltsNPN . ... .. ... ... i 11
Q4,13 037 201 TRANSISTOR, 200 MA 40 volts PNP . .. ... ... . o it 2
Q8 052 582 TRANSISTOR,800MA40voltsNPN . . ... .. ... o i 1
Q16,19 039 364 TRANSISTOR,4ampd400volts PNP . .. ... .. ... .. it 2
R1,2 030 089 RESISTOR, carbon0.bwatt2.7chm ... .. .0 i 2
R5,7,9,10,
23,36,51 035 884 RESISTOR, carbon film0.25 watt 100K ohm ........... ... ... ... ... 7
R6.,8 028 278 RESISTOR, carbon0.Bwatt4700o0hm ... ... .. ... ... ... ... 2
R11,12 039 336 RESISTOR, carbon film0.25 watt220Kohm ........................ 2
R13,17,20,72,
97,998,127 035 825 RESISTOR, carbon film0.25watt1Kohm, ... ... .. ... ... ... ..... 7
R14,19,81 035 886 RESISTOR, carbonfim0.25watt22Kohm........ ... ... ... it 3
R15,22,27,29,37,
40,57,70,82,86,89,
91,104,111,
119,126 035 827 RESISTOR, carbon film0.25watt 10K ohm................ ... ....... 16
R16,92 035 826 RESISTOR, carbonfilm0.25watt6800ohm......................... 2
R18 063 225 RESISTOR, carbonfilm Q.25 watt39Kohm .. .......... ... ... ... .... 1
R21,88,90,99,101,
106,108,128 039 331 RESISTOR, carbonfiim0.2b watt4700o0hm........... ... ..o vinnn. 8
R24,26,42,55 039 335 RESISTOR, carbonfilm0.25 watt47Kohm.......................... 4
R25,87 038 584 RESISTOR, carbon film 0.25 watt 470K ohm ........................ 2
R28,71 © 036 887 RESISTOR, carbon film 0,25 watt3300o0hm . ........................ 2
R31,45,46,48,49,
56,78,100,107, '
113,114 035 888 RESISTOR, carbonfiim0.25 watt22000hm......................... 11
R32 030 711 RESISTOR, carbonTwatt330ahm ... .. e i cie i

R33,35,75,85 039 332
R34,52,102,109 039 330
R38,80,93,84-86 035 896

R39 035 823
R41 052 140
R43,44,115,123 039 329
R50 039 360

R53,122 039 106

R54 003 272
R66 004 596
R68,69 035 885
R74,83,84 039 333
R76 039 334
R77 039 337
R79 039 338

R103,110 030 038
R117,118,120,121 035 824

SR1 021 939
VR1 035 227
VR50 081 832
VR51 046 932

035 605

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

RESISTOR, carbon film0.25 watt 15Kohm...................... ...,
RESISTOR, carbonfilm0.25 watt3300chm.............. ... .. ...
RESISTOR, carbonfim0.25watt33Kohm, .........................
RESISTOR, carbonfilm0.25 watt 100 0ohm . ....... .. o i,
RESISTOR, carbon0.5watt330ohm. ... ...
RESISTOR, carbonfilm0.25watt2700o0hm.................. e
POTENTIOMETER, cermet 20 turn 0.5 watt26Kohm ..., .......... ...,
RESISTOR, carbonfim0.28 wattd700hm ......... ..o,
RESISTOR, carbonfimQ0.2bwatt Tmegohm ........................
POTENTIOMETER, cermet25 turn0.5watt2Kohm ..................
RESISTOR, carbon film 0.25 watt68Kohm..........................

RESISTOR, carbon film0.25watt 18Kohm. ... .. ....... ... ... ......
RESISTOR, carbonfilm0.2b watt47Kohm............ ... 0 et
RESISTOR, carbon film0.25 watt330Kohm ........... ... ... ... ....
RESISTOR, carbon0.26bwatt3.3ochm ....... ... ... .. ... ... iiian.
RESISTOR, carbon 0.2bwatt2200hm ........ ... .. ... ...
RESISTOR, carbonfilm0.25watt2700hm ............cciiirinnn
RECTIFIER, integrated 1.5 ampd00volts. .. ........ ... .. oiiinnn,
VARISTOR, 8joule1b0volts . ... ... .. ... . i
I, HNear 78D . i i e e
O 11T T N -
TERMINAL, header 35 pin ... ... .. . i iananns

e I -V N I P B 7% T G IR T X R e e N =2 I~ -
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éI'IONAL)

SYNCROWAVE

PROGRAMMERS

SP1 SP2 SP3 SP4

For Semi-automatic or Fully Automatic Weld P'rogramming

— with Elec'crcaslop-e® .
— with Pulser. .

— with Sequencer.

STANDARD FEATURES

Line Voltage Compensated

Convenient Up-Front Controls

Low Cost . . . Dependable Integrated Circuitry
Throughout

Available for 50 or 60 Hz Operation

Digital Timers in SP3, SP4, for Precise Accuracy
Programs AC or DC Welding Current

Pulses AC or DC Welding Current (SP2 and SP4
only)

Top Tool Storage Area with Lock

Syncrowave 300 Lifting Eye Remains Accessible

Electrosiope Only

Stock No. 041 197 {Factory) 041 609 (Field}

Contrals the rate of weld heat input during initial starting and final
phases of the weld. Minimizes cratering problems. Upstope and
Downslopa timers are 0-10 seconds. Includes an RHS-46 remote
single button torch switch with 20 ft. cord to manually trigger the
slope operations. Operates on 50 ar 60 Hz. Pre-flow option installed in
Syncrowave 300 is recommended.

Field installed Pulser Stock No. 041 327

Electroslope and Pulser

Stock No. 041 198 (Factory} 041 610 (Field)

Pulsed current provides controlled penetration, reduced warping and
better control of the weld puddle. Excallent for out-of-position GTAW
{TIG) and SMAW (stick} applications. Includes Electroslope features
of SP1. Includes RHS-46 remote torch switch.

Pre-flow option installed in Syncrowave 300 is recommanded.

. . for exact control of weld current buildup or decay.
. for improved penetration and better control of the weld puddle.
. for automated welding and programmed procedures.

Provides timer accuracies within + .01 second (1 cycle) repeatability.

APFPLICATIONS

Fully Automated AC or DC Welding
Precision Fixtured Welding Applications
Aerospace/ Aircraft Assembly of Components
Nuclear Piping & Subassembly

Powaer Plant Construction & Components
Chemical Industry Apparatus

Automated Tube Mills

Food Processing Equipment

Military Hardware

High Volume Speciaity Product:on

Electraslope and Sequencer
Stock No. 041 199 (Factory) 041 811 (Field)
Provides weld programming by means of solid state timers. Incor-
porates the features of Elactrosiops plus three timed intervals:
Initial current, dwell to time interval from start of weld current to
beginning of upsiope. 0-88.9 sec.
Upsiope and wald, begins at end of initial currant Times upslope
and weld current, 0-99.99 min.
Downslope and final current, starts at end of weld current.
Times downslope and final current. 0-89.99 sec.
Pre-flow option installed in Syncrowave 300 is recommended.
SP3-50 Stock No. 041 234 Same as SP3 except with 50 Hz Timers.
Field installed Pulser Stock No. 041 328

Electroslope, Pulser and Sequencaer

Stock No. 041 200 (Factory) 041 612 (Fistd)

For weld repeatability on high volume production runs. Has ail the
features and performs functions of SP1, 5P2 and SP3. Used on fully
automatic welding applications to eliminate manual variables. Pra-
flow option installed in Syncrowave 300 is recommended.

SP4-50 Stock No, 041 236 Same as SP4 except with 50 Hz Timers.




OPTIONAL EQUIPMENT (POWER SOURCE)

SPOT WELD TIMER - PULSER . PRE-FLOW TIMER

Stock No. 041 170 (Factory) Stock No. 003 265 {Factory) Stock No. (041 172 (Factory)

Stock No. 041 171 {Field Kit) Stock No. 003 268 (Field Kit) Stock No. 041 173 (Field Kit}
Provides an adjustable spot weld time Parmits welding of extra thin ~ Provides 0 to 15 seconds of gas
from Q0 to 5 seconds. On/Off switch materials, easier and hatter welding of pre/fiow time. On/Off switch includ-
included. piping with inserts. Provides heating ed.

and cooling effect of the weld puddle
with pulsed current,

No. 17 RUNNING GEAR

Stock No. 004 563

Three 8" (20.3 cm} rubber tired wheels with towing
handle and rack for two cylinders.

COOLMATE 12 WATER COCLANT SYSTEM
Stock No. 041 174 (for 300 only)

Provides a 12 gallon (45.4 liter) capacity for circulating
water. 115 volts AC motor, 115 volts receptacle provid-
ed on power sources. Powar source mounts on top for
space saving. Use with No. 16 and 17 running gear.

RADIATOR 1 AND 2

WATER COOLANT SYSTEM

1.5 gal {5.7 L) capacity

fladiator 1, 115 volts Stock No. 041 398
Radiator 2, 230 volts Stock No. 041 399

For use with Syncrowave 300 and 600 models.

LOW AMP RANGE
Stock No. 041 402 (Factory) 041 403 (Field)
Replaces Standard low range (5-75} with 2 to 37 amperes.

VOLT AND AMMETERS (for 300 only)

Stock No. 000 544 (Factory}

Stock No. 000 545 (Fisld)

Indicates ac and dec output. Meters mount in contro! panel, Meters are
standard on 500 mode!. Low range meters for use with LOW AMP
RANGE modification {300 model only).

Stock No. 041 400 {Factory) Stock No. 041 401 (Field)

RFCS-23 REMOTE

- FOOT CONTROL
Stock No. 041 148
Provides current and contactor
control, 10 ft. {3 meters) cord in-
cluded.

RHCS-3 REMOTE

HAND CONTROL

Stock No, 041 146

Controls current output at remote
position, 10 ft. (3 metars) cord in-
cluded.

RHC-23

Stock No. 041 326
Remote hand current and contactor control with 20° (6 m) cord and
plug.

RHS-24

Stock No., 041 203 : i :
Remote rocker type hand switch with mo ry and maintained
contact, Includes 28 ft. {8.5 m} cable and plug pre-wired.

FTC-23

Stack No. 006 342
Remote fingertip control can be taped to TIG torch allowing operator
contactor control and variable control of welding current. Includes 28
ft. cable and plug pre-wired.

EXTENSION CORDS FOR REMOTE CONTROLS
25' {7.6 m) Stock No. 041 294
50' {15 m) Stock No. 041 293
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