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LIMITED WARRANT

EFFECTIVE: JUNE 1, 1979

This warranty supersedes afl previous MILLER warranties and is ex-
clusive with no other guarantees or warranties expressed or implied,

LIMITED WARRANTY -Subject to the terms and conditions
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 workmanship and
material as of the time and place of delivery by Miller, No war-
ranty is made by Miller with respect to engines, frade ac-
cessories or other items manufactured by others. Such
engines, trade accessories and other items are sold subject to
the warranties of their respective manufacturers, if any . All
engines are warranted by their manufacturer for one year from
date of original purchase.

Except as specified betow, Miller's warranty does not apply
to compenents having nermat useful life of less than one (1}
year, such as spot welder tips, relay and contactor points,
MILLERMATIC parts that come in contact with the welding
wire including nozzles and nozzle insulators where failure does
not result from defect in workmanship or material.

Miller shalt be required to henor warranty claims on war-
ranted Equipment in the event of failure resulting from a defect
within the following periods from the date of delivery of Equip-
ment to the original user:

1. Arcwelders, power sources and components .. 1 year

2. Original main power rectifiers .. .............. 3 years
{labor - 1 year only}

3. Allwelding guns and feeder/guns............ S0 days

4. All other Mittermatic Feeders. ... .............. t yaar

5. Replacement or repair parts, exclusive of labor . 60 days

6 Batteries. ....... ... ... .. o 6 months

provided that Miller is notified in writing within thirty {30} days
of the date of such faiture.

As a matter of general policy only, Miller may honor claims
submitted by the original user within the foregoing periods.

In the case of Miller's breach of warranty or any other duty
with respect to the quality of any goods, the exclusive remedies
therefore shall be, at WNiifler’s option (1} repair or (2} replacerent
or, where 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. Upon receipt
of notice of apparent defect or fature, Miller shalt instruct the clai-
miant on the warranty claim procedures to 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 MERCHANTASILITY OR OF
FITNESS #OR 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 8Y PERSONS TRAINED AND
EXPERIENCED IN THE USE AND MAINTENANCE OF
WELDING EQUIPMENT AND NOT FOR CONSUMERS OR
CONSUMER USE. MILLER® WARRANTIES DO NOT EXTEND
TO, AND NO RESELLER IS AUTHORIZED TO EXTEND
MILLER'S WARRANTIES TQ, ANY CONSUMER.
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After this manual was printed, refinements in equipment design occurred. This sheet fists exceptions to data '
appearing later in this manual.

AMENDMENT TO SECTION 7 - TROUBLESHOOTING

Amend Figure 7 - 3. Circuit Diagrém For Post-Flow And High Frequency Timer
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Circuit Diagram No. A-092 536

Figure 7 - 3. Circuit Diagram For Post-Flow And High Frequency Timer Effective With Serial No.
JD706687

Add Figure 7 - 8. Circuit Diagram For Circuit Board PC1.

See page 2 for circuit diagram.

item or Dia. Part Replaced

Pg No. Mkgs. No. With Description Quantity
11 025 142 025 141 BRACKET, mtg-capacitor ..................... e 1

Pg 17 R64 030 720 RESISTOR, carbon 1 watt 10K ohm (Eff w/JD706687) .......... 1

Pg19 C13 009 577 091378 CAPACITOR, tantalum33 uf25 voltsde............. vt 1

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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=SECTION 1 - SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCEm

1-1. INTRODUCTION - We learn by expertience.
Learning safety through personal experience, like 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 impraperly used or maintained. The
reason for the safe practices may not always be given.
Some are based on common sense, others may require
technical volumes to explain. It is wiser to follow the
rules.

Read and understarid 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 becomss a habit,
tha 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).

Referance standards: Published Standards on safety are
also available for additional and more complete pro-
cedures than those given in this manual. They are listed
in the Standards index in this manual. ANSI Z49.1 is
the 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. GEMERAL PRECAUTIONS

Diffevent arc welding processes, alectrede alloys,
and fluxes can produce differant fumes, gasas,
ond radiation levals. in addition to the information
in this manual, be sura to consuli flux and elac-
trodes manufacturers for specific tochnical data
and precautionary measures concarining their
matorial.

A. Burn Preveniion

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

Wear heliet with safety gogales or glasses with side
shields undarneath, approptiaie iilter lonses or plaies
{protected by clear cover glass). This is a MUBT 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.

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

B. Toxic Fume Prevention

Severe discomfort, illness or death can result from
fumes, vapors, heat, or oxygen enrichment or depletion
that welding (or cutting) may produce. Prevent them
with adequate ventilation as described in ANS| Stan-
dard 749.1 listed 1 in Standards index. NEVER ventilate
with oxygen.

Lead -, cadmium -, zinc -, mercury -, and beryllium -
bearing and similar materiais, when welded (or cut) may
produce harmful concentrations of toxic fumes. Ade-
quate local exhaust ventilation 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-
ad.

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-
tilated, or the operator wears an air-supplied respirator.

Work in a confined space only while it is beinr 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 uxygen con-
centration dangerously. Do not bring gas cylinders into
a confined space.

Leaving confined space, shut OFF gas siiiply at source
to vrevent possible accumulation of gasss in the space
if downstrearn valves have been accidently opened or
laft opan. Check to be sure that the space ia safe before
re-antering it,

Vs from chlorinated solvents can ba decomposed
by i seat of the 2o lor fmas) 1o fono PHOBGENE, a

0OM-350 Page 1



highly toxic gas, and other lung and eye irritating pro-
ducts. The uitraviolet {radiant) energy of the arc can
also decompose trichloroethylene and per-
chlorcethylene vapors to form phosgene, DO NOT
WELD or cut where solvent vapors can be drawn into
the welding or cutting atmosphere or where 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 cylinders;
and short circuits.

BE AWARE THAT flying sparks or falling slag can pass
through cracks, along pipes, through windows or
deors, and through wall 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 practicable, to an area free of combustibles.
Avoid paint spray rooms, dip tanks, storage areas, ven-
titators. If the work cannot be moved, move com-
bustibles at least 3b fest away out of reach of sparks
and heat; or protect against ignition with suitable and
snug-fitting, fire-resistant covers or shields.

Walls touching combustibles on opposite sides should
not be welded on (or cut). Walls, ceilings, and floor near
work should be protected by heat-resistani 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 huilding
construction) are within 35 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 1o sparks

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

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

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

An empty container that held combustibles, or that can
produce flammable or toxic vapors when heated, must

Page 2

never be welded on or cut, unless container has first
been cleaned as described in AWS Standard A6.0,
listed 3 in Standards index.

This includes: a thorough steam or caustic cleaning (or
a solvent or water washing, depending on the com-
bustible’s solubility) followed by purging and inerting
with nitrogen or carbon dioxide, and using protective -
equipment as recommended in A8.0. Waterilling 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 weld or cut.

Hollow castings or containers must be vented before
welding or cuiting. They can expiode,

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 detailsd in CGA Standard
P-1, PRECAUTIONS FOR SAFE HANDLING OF
COMPRESSED GASES IN CYLINDERS, listed 6 in
Standards index.

1. Pressure Regulators

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

Never connect a regulator 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 dssignated
repair center, where special techniques and tools
are used by trained personneal.

2. Cylinders

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

Avoid electrical circuit contact with cylindars 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 alter name, number, or other
markings on a cylinder. It is illegal and hazardous.

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

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

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 valves or caps, or by chains,
slings, or magnets.

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

Protect cylinders particularly vailves from bumps, falls,
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 supplier,

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 ferriles or clamps designed for the hose (not or-
dinary wire or other substitute) as a binding to connect
hoses to fittings.

No copper tubing splices. 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, stepped
on, or otherwise damaged.

Coil excess hose to prevent kinks and tangies.

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; bubbles in-
dicate leaks.

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

4. Proper Connections

Clean cylinder valve outlet of impurities that may clog
orifices and damage seats before connecting regulator.
Except for hydrogen, crack valve momentarily, pointing
outlet away from people and sources 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 cutlet match.
NEVER CONNECT a regulator designed for a particular
gas or gases to a cylinder containing any other gas.

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

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

Regulator outlet (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 turning
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 slowly 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 Yvory
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Liquid* or equivalent per gallon of water). Bubbies in-
dicate Ieak. Clean off soapy water after test; dried soap
is combustible.

E. User Responsibilities

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

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

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

1-3. ARC WELDING - Comply with precautions in
1-1, 1-2, and this section. Arc Welding, properly dons,
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,
waldments are hot, and compressed gases may be us-
ed. The wise 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-colored surfaces, and burn the skin
and eyes. Skin burns resemble acute sunburn, those
from gas-shielded arcs are more severe and painful.
DON'T GET BURNED; COMPLY WITH 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 protective clothing such as
leather jacket or sleeves, flame-proof apron, and fire-
resistant leggings. Avoid outergarments of untreated
cotton,

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

2. Eye and Head Protection

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

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

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

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

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

Flash gogales with side shields MUST be worn under
the helmet to give some protection to the eyes should
the helmet not be lowered over the face before an arc is
struck. Looking at an arc momentarily with unprotected
eves (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 weld, make sure that screen flaps or
bay doors are closed,

B. Toxic Fume Prevention
Comply with precautions in 1-2B.

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

C. Fire and Explosion Prevention
Comply with precautions in 1-2C.
Equipment’s rated capacity. Do not overload arc
welding equipment. It may overheat cables and cause a

fire. :

l.oose cable connections may overheat or flash and
cause a fire,

Never strike an arc on a cylinder or other pressure
vessel, k1t 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 NOT STAND, SIT, LIE,
LEAN ON, OR TOUCH a wet surface when welding,
without suitable protection,

.~ To protect against shock:

Keap body and clothing dry. Never work in damp area
without adequate insulation against electrical shock.
Stay on a dry duckboard, or rubber mat when damgp-
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 fo 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 ANSI Z49.1 "'Safety in Welding And Cut-
ting,” a voltage may exist between the electrode and
any conducting object. Exampies 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 powsr source is
off.

When installing, connect the frames of each unit such
as waelding power scurce, 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 a flammable li-
quid such as oil or fuel.

Three-phase connection, Check phase requirements of
equipment before installing. If only 3-phase power is
available, connect single-phase equipment to only two
wires of the 3-phase line. Do NOT connect the equip-
ment ground lead to the third (live) wire, or the equip-
meant 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 lead is provided with the
equipment 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. If the line cord comes with a
three-prong plug, connect to a grounded mating recep-
tacle. Never remove the ground prong from a piug, or
use a plug with a broken off ground prong.

2. Electrode Holders

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

3. Connectors

Fully insulated tock-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.

5. Terminats And Other Exposed Parts

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

6. Electrode Wire

Flectrode wire becomes elactrically HOT when the
power switch of gas metal-arc welding equipment is ON
and welding gun trigger is pressed. Keep hands and
body clear of wire and other HOT parts.

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
or red-tag switches) to prevent accidental turning ON of
power. Disconnect all cables from welding power
source, and pull all 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 shock burns, or flash from switch arcing.

i.eaving equipment unattended. Always shut OFF and
disconnect all power to equipmant.

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

1-4. STANDARDS BOOKLET INDEX

For more information, refer to the following standards
or their latest revisions and comply as applicable:

1. ANSI| Standard Z49.1, SAFETY IN WELDING
AND CUTTING obtainable from the American
Welding Society, 550 Le Jeune Rd, P.O. Box
351040, Miami, FL 33135.
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NIOSH, SAFETY AND HEALTH IN ARC
WELDING AND GAS WELDING AND CUTTING
obtainable from the Superintendent of
Documents, U.S. Government Printing Office,
Washington, D.C. 20402,

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

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.

ANSI Standard Z41.1, STANDARD FOR MEN'S
SAFETY-TOE FOOTWEAR obtainable from the
American National Standards institute, 1430
Broadway, New York, NY 10018,

ANSI Standard Z49.2, 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 Amaearican
Waelding Society, 550 Le Jeune Rd., P.0O. Box
351040, Miami, FL 33135,

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

10.

1.

12,

13.

14,

15.

NFPA Standard 70-1978, NATIONAL ELEC-
TRICAL CODE obtainable from the National Fire
Protection Association, 470 Atiantic Avenhue,
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 obtainable from the
Canadian Standards Association, Standards
Sales, 178 Rexdale Boutevard, Rexdale, Ontario,
Canada M9W 1R3.

NWSA booklet, WELDING SAFETY
BIBLIOGRAPHY obtainable from the National
Welding Supply Association, 1900 Arch Street,
Philadelphia, PA 19103.

American Welding Society Standard AWSF4.1
“Recommended Safe Practices for the Prepara-
tion for Welding and Cutting of Containers and
Piping That Have Held Hazardous Substances”,
obtainable from the American Welding Society,
550 Le Jeune Rd., P.0. Box 351040, Miami, FL
33135.

ANSI Standard Z88.2 'Practice for Respiratory
Protection” obtainable from the American Na-
tional Standards Institute, 1430 Broadway, New
York, NY 10018.
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. Amperes Input At
Rated . Vgeldlng OMax. Rated Load Outputnf
Welding urrent pen- - )
Syncrowave | Current Ranges Circuit 60 Hz. Single-Phase Weight
Model Amperes Amperes Voltage |(200{208}V| 230V | 460V | kva kw Dimensions Net Ship
300 300
‘Without PFC* @ Low 6-75 138 120 50 27
—ene ] 32 Volts 2-371 80 t2.8 Height - 47 in. 670 ibs. 690 Ibs.
300 60% High 15-375 106 96 48 21 {1193 mm) (304 kg.) | (313 kg.)
With PFC* Duty Cycle
Width - 31-1/4 in.
500 500 (794 mm)
Without PFC* @ 235 204 102 47
40 Volts | 25-625 80 26 | Depth - 22-3/4 in. | 760 ibs. | 780 tbs.
500 60% 206§ 180 | 90 | M {577 mem) (345 kg ) | (354 kg.)
With PFC* Duty Cycle

*Power Factor Correction.
**{Jsing ac current @ balance SMAW process.
tOptional low range.

Standard units are reconnectable for 200, 208, 230, 460 volts, Other voltages are available.
[N EMA RATING | The above electrical specifications conferm to Nema Rating EW1-1971 Class | {680} and comply with ANS| Standard C87.1 - 1871.

Figure 2-1. Specifications

2 - 1. GENERAL INFORMATION AND SAFETY
A. General

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

B. Safety

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.

Safety instructions specifically pertaining to this unit ap-
pear throughout this manual highlighted by the signal
words BUEGIVIIER and KXV which identify
different levels of hazard.

BVEGIINTER statements include installation, operating,
and maintenance procedures or practices which if not
carefully followed could result in serious personal injury
or loss of life.

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

A third signal word, § SLRETRA, highlights instruc-
tions which need spec;al emphasis to obtain the most
efficient operation of this equipment.

{IMPORTANT:|

2 - 2. RECEIVING-HANDLING - Prior to installing
this equipment, clean all packing material from around
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 file claim arises.

When requesting information concerning this equip-
ment, it is essential that Model Description and Serial
Number of the equipment be supplied.

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
(GTAW) or Shielded Metal-Arc Welding (SMAW).

OM-350 Page 7
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Inches Millimeters
A 2-3/4 70
B 44.1/4 1124
C 9/16 14
D 31-1/4 794
E 25-1/2 648
F 2-13/16 ral
G 22-3/4 578
H 19 483
1 1-7/8 48

TE-000 793-A

Figure 3-1. Dimensional Drawing

3-1. LOCATION

ETNIEIOE IMPROPER LIFTING OF EQUIPMENT
can result in personal injury and equipment

damage.
® Use eguipment of adequate capacity to lift the
unit.

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

Using lift forks too short will expose internal com-

ponents to damage should 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 3-1 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 welding
cables. Failure to comply in any of these areas may
result in less than satisfactory welding performance.

A. Welding Cables
If welding cables werse not ordered with this unit, the

steps listed should be followed to ensure the best
welding perfarmance:
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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.

2. Select adequate size welding cable for the an-
ticipated maximum weld current. Use total
length of welding 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).

3. Do not use damaged or frayed cables.
Table 3-1. Weiding Cable Size

*TOTAL LENGTH OF CABLE { COPPER) IN WELD CIRCUNT

WELDING

AMPERES| 50 190 150 200 | 250 300 350 400
100 4 4 4 3 2 ! 10 10
150 3 3 2 1 1/0 2/0 3/0 3/0
200 2 2 1 1/0 2/0 3/0 40 40
250 1 1 1/0 2/0 3/0 40 40 2210
300 1/0 1/0 2/0 3/0 4/0 4/0 2-2/0 | 2-3/0

350 o 140 340 4{0 440 2-2/0 | 2.3/0 } 2-3/0
400 |2/0 2/0 3/0 4/Q 2-2/0{ 2-3/0 | 3-2/0 | 24/0
500 |[3/0 3/0 4{Q 2-2/0 1 2-3/01 2-3/0 | 2-4/C | 3-3/0
600 [4/Q 4/0 2240 | 2.3/0 | 3-2/6 | 24/0 | 3-3/0 | 3-4/0
700 |4/0 4/0 2-3/Q | 2-4/0 | 3-3/0 | 34/0 | 44/0 | 4-4/0

A-Q02 624
NOTE: *A. BOFEET OR LESS.

*B. CABLE $1ZF 1S BASED ON DIRECT CURRENT {DC),
60% DUTY CYCLE AND EITHER A 4 VOLTS OR LESS
DROP OR A CURRENT DENSITY OF NOT OVER 300
CIRCULAR MILS PER AMP.

*C. WELD CABLE INSULATION WITH A VOLTAGE
RATING TO WITHSTAND THE QPEN-CIRCUIT VOLT-
AGE {OCV) OF THE WELDING POWER SOURCE MUST
BE USED. WHILE MOST WELDING POWER SQURCES
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 slec-
trode holder must be used to ensure operator
safety,

5. Install lugs corresponding in size and capacity to
the weld cables o remaining end of electrode
holder cable and to both ends of work cable.

6. Install work clamp to cable.



B. Installation

ETEGINNTE® ELECTRIC SHOCK can kill.

® Do not touch live electrical parts.

@  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 control receptacie
provides a connection point between an optional
remote control and the welding power source current
control circuitry,

To connect the remote control, insert plug into the
receptacle 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 he supplied for making con-
nections between the rocker switch teads and pins A
and B of the supplied amphenol plug. See Figure 3-2 for
location of pins. ‘

AV ERR When remote contactor control via
the supplred switch is utilized, remote current controf
capability is relinqguished. If both remote contactor and
current control are desired, the appropriate switch will
have to be provided (optional).

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
receptacle and rotate colfar clockwise.

g

Pin A
Pin B 73
o 0O
TA-009 143
Pins A and B wili be in the approx-
imate location as shown when the
notch in the connector body is on top.

Figure 3-2. Contactor Control Switch Connections

3 -6. WATER CONNECTICNS (Figure 4-1)

7 8 OVERHEATING Gas Tungsten-Arc
Weldmg (GTAW) torch can damage 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 OUT 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 IN fitting. Attach the shielding
gas hose from the torch to the GAS QUT fitting.

3 - 8. ELECTRICAL INPUT CONNECfIONS
A. Electrical input Requirements

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. Consult
the local electric utility if there is any question about the
type of electrical system available at the installation site
or how proper connections to the weiding powsr source
are to be made.

B. Matching The Welding Power Source To
‘The Available Input Voltage

This unit is equipped with input voltage jumper links on
the primary terminal board which aliow operation from
different line volitages. This unit is shipped with the
jumper links positioned for the highest voitage stated on
the nameplate. If 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},

KSR WUE INCORRECT INPUT VOLTAGE

JUNPER LINK PLACEMENT can damage unit.

® Position jumper links as shown on the input
voltage label focated inside right side panel.

NILEORENER Store unused jumper links across lin-
ed terminals.

C. Input Conductor Connections

BEGHINER ELECTRIC SHOCK can Kkill.

® |/t is recommended that a fusible line discor 1ect
switch be installed in the input circuit fo 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-

gpect or service the unit,

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

Lockout/tagging procedures consist of padiocking line

disconnect switch in open position, removing fuses

from fuse box, or tagging circuit breaker or other

disconnecting device,

® Connect input conductors to the welding power

source before connecting to single-phase input

power,

OM-350 Page 9



Table 3-2. input Conductor And Fuse Size

Input Conductor Size - AWG* Fuse Size In Amperes
Model | PFC** |200v | 230v | 460v | 575v { 200v | 230V | 460V | 575V
Without | 2/0 1/0 6 6 '
300 PEC  [iNo. 4) | (No. 6) | iNo. 8) | (No. 8)| 250 | 225 [ 110 | 90
Ampere | With 1/0 1 6 6 ' :
PEC  |(No. 6) | (No. 61| iNo. 8) | (No. 8| 250 [ 225 | 100 | SO
.250
Without 3/0 3 4
MCM 350 | 300 | 175 | 125
500 PFC |iNo. 2) |INo. 41| (No. 8 | (No. 8)
Ampere | With 3/0 2/0 3 6
PEC  [(No. 41 |iNo. 41| (vo. 8) | (No. 81| 300 [ 300 1 150 | 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.

Table 3-2 provides guildelines for selecting the proper
size input conductors and line fuses. The input conduc-
tors shouid be covered with an insulating material that
meets local electrical standards.

Line Disconhect !
Switch 1

Input Voltage
Jumper Links
Line

Terminals

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

Ground Terminal

Input Voltage Label

TC-000 794-A
Figure 3-3. Input Conductor Connections

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 Only)
[FANJI'E ARCING can damage switch con-
tacts.

® Do not change the position of the Range Selector
switch while welding or under load.
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install 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 3-3}. This hole
will accept standard conduit fittings.

RVEGIVLE ELECTRIC SHOCK can kill.

® Do not connect an input conductor to 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 lahel for identification of these terminals.) Close
and replace side panel.

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

Arcing causes the contacts to become pitted and even-
tually incperative.

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

B. Current Control

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



Current

Contactor Switch

Switch

Start Current Switch
Crater Fill Switch e

High Fraquency Switch
Start Current Control ==
AC Balance Control =" |

»
Post-Flow =" |

Time Control

Work L P

Output L
Toerminal =
Electrode ﬁ 0 =

Qutput A & ;@
Terminal %U ]

:
*Qptional Accassories A
*sQptional Pulser Models Only Op‘;f]‘i’rf:s

_. Current Control
Voitmeter AC and DC*
Ammeter AC and DC*
Pre-Flow Switch*
- Pre-Flow Control*
Pilot Lamp
/Power Switch
/Spot Time Control®

Spot Time Switch”

| Pulser Switch**

| o= % On Time Control**
Pulsas Per Saecond
Control**

=== Background Current
Control**

™ Range Switch
[T~ Polarity Switch

- ¥

fd

T~ AC/DC Switch '
. i Remote Contactor And
Current Control Recaptacle

-7

[ 115 Volts AC Recaptacles
\ —=—=~ Gas Valve Inlet
\ Gas Valve Outlet

&( Coolant Valve Outlet
p— Coolant Valve inlet
Q-LHS Volts Controil

Circuit Breaker

A=
3

High Frequency Spark Gaps

RHigh Frequency
Intensity Control

TC-000 795-B

Figure 4-1. Front Panel View (300 Ampere Model lllustrated)

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 the 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 model
is an actual current value.

C. Current Switch

I a remote current control is to be used, make connec-
tions from the remote current control to the CONTAC-
TOR AND CURRENT CONTROL receptacle 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
front panel will control the amperage.

D. Polarity Switch

The POLARITY switch provides a means of selecting
either dc-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 terminai 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 polarity and the
WORK output terminal is of negative polarity. The
POLARITY switch has no effect on the welding 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).

I 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 sacond of the weld. After this time period, the weld
current goes to the setting of the CURRENT CON-
TROL.

OM-350 Page 11



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 weld 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)

RTEGIVID S 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, open-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)

WAR (el USING HIGH FREQUENCY WITH
THE SHIELDED METAL-ARC WELDING (SMAW)
PROCESS can result in serious personal injury.

@  Place the HIGH FREQUENCY switch in the OFF

position before using SMAW process.
The attempted use of high frequency to establish an arc
with a stick electrode could cause an arc to form bet-
waeen the electrode holder and operator.

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

A. START
High frequency is present from the time the contactoris

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

B. OFF

High frequency is not present. The HIGH FREQUENCY
switch must be in the OFF position while doing Shielded
Metal-Arc Welding (SMAW).

C. CONTINUOUS

High frequency is present whenever the contactor is
closed.

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

IMPORTANT:;

LeGANNE 7he POST-FLOW TIME control and
gas and water valves will not work uniess 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 cperator 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 shielding 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 CONTROL to
a lower level of weld current. This gradual taper in the
weld current provides better weld-puddle solidification
at the end of the weld when using the Gas Tungsien-
Arc Welding (GTAW) process,

Place the CRATER FILL switch in the IN position to ac-
tivate the crater-fill circuitry. Place the CRATER FILL
switch in the QUT position to disable the crater-fill cir-
cuitry.

XL\ gl 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 OUT position when employing the Shielded
Metal-Arc Welding (SMAW/ process.

4 -8. AC BALANCE CONTROL (Figures 4-1 &
4-2) - The AC BALANCE controt alters the output
wave shape to provide either better cleaning action or
deeper penetration. Rotating the control clockwise
towards the MAX. PENETRATION position yields
deeper penetration. Rotating the control
counterclockwise towards the MAX. CLEANING posi-
tion yields mare cleaning action of the workpiece - a
definite asset when welding oxide-forming materials
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 dc Gas Tungsten-Arc
Welding (GTAW) 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.

I TSN For the AC BALANCE controf to work
properly, the electrolle and work cables must be con-
nected to the proper terminals on the welding power
source (electrode cable to the ELECTRQDE 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 il-
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.

AGELIEAER 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 welding 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.

AU B EXCEEDING DUTY CYCLE RATINGS

wdl damage the welding power source.

® Do not exceed duty cycles indicated on duty cycle
chart.

[ RATED OUTPUT

400 r
- I
) 1
1] \ I
o
] |
%300 \
= I\
L |
| \
w 1 P
z 250 ]
a I ™~
_| |
w 1
2 200 1
30 40 50 60 70 80 90 100
% DUTY CYCLE 5000 768
300 Ampere Models
— RATED OUTPUT

625
w
@
of
E.E'j 500
2 "
o Y
Z 400
(o]
)
[*T]
=

300 L

30 40 50 40 70 80 90100
% DUTY CYCLE B-G50 427
500 Ampere Models

Figure 4-3. Duty Cycie 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 amperage
adjustment within each range is provided by the CUR-
RENT CONTROL.

&0

300 Ampere Modeis

ac/DC VOLTS
B
Q

10H Low
RANGE \
] 50 100 150 200 250 300 350 400
AG/OC AMPERES B-000 766
11
70 500 Ampere Models

60 \\\

w
<
T

DC VOLTS
-
o
T

(MIN. 5% 0% HAX.

w
o
I

)
(=]
T

S
1

] L L i I\ | 1
o 100 200 300 400 500 &00 700 800
D C AMPERES

B-059 128
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 voltage at any particular weld cur-
rent,

4-13. METERS (Optionall - This welding power
source can be equipped with meters. The meters are for
monitoring the welding operation and serve as indica-
tion of the welding process. These meters are internally
connected to the welding power, source output ter-
minals, The voltmeter will indicate the voltage at the
weld output terminals, not the actual voltage at the
welding arc (due to cable resistance). The ammeter wil}
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 pulse unit within the welding power
source. By placing the PULSER switch in the ON posi-
tion, the welding power source output current will pulse
between the background current tevel and the peak cur-
rent level. By placing the PULSER switch in the OFF
position, the welding power source output will not
nulse, but rather remain at the peak current level.

The PULSER switch may be placed in either the ON or
QFF position prior to or during weiding 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 centrol, and the
PULSER switch operate independently of the other
welding power source controls, including the start cur-
rent 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 curient level is remotely controlled; the
background current level is stilt established by the posi-
tion of the BACKGROUND CURRENT control,

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

fotating 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
Pulser Modei Only) (Figure 4-1) - The PULSES PER
SECOND control provides pulse frequency selection of
the welding power source output current. The PULSES
PER SECOND contral is operational only when the
PULSER switch is in the ON position.

Rotating the PULSES PER SECOND control in a

clackwise 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 pulses per second to aid in the selec-
tion of a pulse frequency suitable for the application.

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 BACKGROUND CURRENT control establishes the
output current background level from which the output
current travels to the output current pulse leval
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 pulse peaking from the background
reference level. Similarly, if the CURRENT CONTROL. is
adjusted 1o a setting above the BACKGROUND CUR-
RENT control, there will be positive pulse peaking from
the background reference tevel. Rotating the CURRENT
CONTROL and BACKGROUND CURRENT control in a
clockwise direction increases the output 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
whenever it is necessary to know the amperage and
voltage output,

4-18. COOLANT-GAS PRE-FL.OW CONTROL &
SWITCH {Optional) (Figure 4-1) - An adjustable 0 to
15 sacond coolant-gas PRE-FLOW TIME control can be
provided for controliing the period of time shielding gas
and coolant flows before the arc Is initiated. The PRE-
FLOW TIME control governs the operation of a pre-flow
timer within the welding power sourcs.

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 control 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-
versely, 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.

IMPORTANT

AMPORT The Pre-Flow Timer is automatically
disabled whenever the CONTACTOR switch is in the
STANDARD position and the remote contactor control
is disconnected from the welding power source, despite
* the position of the PRE-FLOW TIME control or switch.
To prevent the coolant-gas valves from being operable
when the Shielded Metal-Arc Welding (SMAW) pro-
cess is used, ensure that the CONTACTOR switch is in
the STANDARD position 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 controlling 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 position, time

EVFLIVINEE ELECTRIG 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.

@  Wear correct eye, ear, and body protection.

FUMES AND GASES can seriously harm your

health.

@ [Jse 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 (GTAW)

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
so0n as an arc is struck, the spot weld timer begins tim-
ing cut. 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
waeld 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.

= SECTION 5 - SEQUENCE OF OPERATION s,

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,
place the CURRENT switch in the REMOTE posi-
tion.

4. Place the HIGH-FREQUENCY switch in the
desired position and rotate the HIGH-
FREQUENCY INTENSITY control 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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11.

12.

13.

14.

15.
16.

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
welding 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, place
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
disabled 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 OFF position.

if the welding power source is equipped with a
SPOT TIME function (optional) and spot welding
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.

5 - 2, SHIELDED METAL-ARC WELDING {SMAW)

ELGIILEE USING HIGH FREQUENCY WITH
THE SHIELDED METAL-ARC WELDING (SMAW)

PROCESS can result in serious personal injury.

Place the HIGH FREQUENCY switch in the OFF
position before using SMAW 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.

1.
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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.

10.

11.

12.

13.
14.
5 - 3. PULSER OPERATION (Optional

If a remote current controt is not to be used,
place 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,

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 confrol to the
BALANCED position.

Place the AC/DC switch in the desired 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 equip-
ped model, and the arc pulsing function is
desired, set the PUULSER 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.

Puiser

Models Only)

1.

Make all necessary connections as instructed in
Section 3.

Place the CONTACTOR switch in the desired
position.

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,
place the CURRENT switch in the REMOTE pasi-
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 panet CURRENT CONTROL.

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



10.

11.

12.

13.

14,

15.

16.

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 penstration 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 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.)

Place the RANGE switch in the desired position if
applicable.

Rotate the panel CURRENT CONTROL to the
peak current desired.

If the welding power source is equipped with a
SPOT TIME function {optional}, place 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,
hackground current set point, etc.:

a. Setthe PULSES PER SECOND control to .6
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
current.

e. Rotate the % ON TIME control to 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 control 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 control to the desired
position:

a. BALANCED for dc welding.

b. Towards MAX. PENETRATION for .ess
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 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.)
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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.

16. Place the POWER switch in the ON position.

AVEGTI < ELECTRIC SHOCK can kill.

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

Lockout/tagging procedures consist of padlockmg line

disconnect switch in open position, removing fuses

from fuse box, or tagging circuit breaker or other

disconnecting device.

NGV Periodically inspect the labels on the
unit for legibifity. All precautionary labels must be main-
tained in a clearly readable state and replaced when
necessary. See Parts List for part number of all precau-
tronary 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-
ed 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. Normai
spark gap setting is 0.008 in. (0.208 mm).

High-frequency 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,
t0 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. (.102 to 0.203 mm) be used.

: _ Wi 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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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.
AREUINEE HIGH CONCENTRATION OF

SHIELDING GASES can harm health or kill,
®  Shut off gas supply when not in use.

m SECTION 6 - MAINTENANCE o s

To adjust the spark gaps, proceed as follows:
1. Loosen screws A an both sides.

2. Place feeler gauge of proper thickness between
poinis C.

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

4. Tighten screws A.

¢ A
\ )

C TA-020623-A2
Figure 6-1. Spark Gap Adjustment

6 - 4. 115 VOLTS CONTROL CIRCUIT OVERLOAD
PROTECTION (Figure 4-1) - The 115 volts control
circuitry in this welding power source is protected from
current overload by circuit breaker CB1 located on the
iower portion of the front panel (see Figure 4-1}. If any
of the control circuits and/or the 115 VOLTS AC recep-
tacle are overloaded this breaker will open and the
welding functions of the unit will cease. However, the
pilot light will 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. If continual opening of this breaker is
observed, determine and remote or correct the cause of
the overload condition.



6 - b. HALL AMPLIFIER - The hall armplifier HA1
provids a signal which represents the magnitude of the
weld current, for use in the regulation portion of the
controb 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
signal to be expected is one volt 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 de {(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 - Pericdically 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 periadically.

= SECTION 7 - TROUBLESHOOTING ==

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 powet source was working properly, and that
the trouble is not related to the welding process,

7 - 2. TROUBLESHQOTING CHART - The foliow-
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 troubleshoocting 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
should be strictly followed.

H ELECTRIC SHOCK can kill.

touch live electrical parts.

@  Disconnect unit from input power before internal-
ly inspecting or servicing.

MOVING PARTS can cause serious injury.

@ Keep clear of moving parts.

HOT SURFACES can cause severe burns,

@ Allow cooling period before servicing,

Troubleshooting of internal parts to be performed only

by qualified persons.
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TROUBLE

PROBABLE CAUSE

REMEDY

No weld output; fan in-
operative.

Open line fuse.

Check for and replace open line fuse.

improper electrical input

connections.

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,

No weld output; fan | Improper electrical input | Refer to Sections 3-2 and 3-8 for proper electrical

operative, and/or weld output con- | input and weld output connections.
nections.
CONTACTOR switch (S4) | If remote contactor control is not desired, place
in REMOTE position | the CONTACTOR switch (S4) in the STANDARD
without a remote contactor | position. if remote contactor control is desired, re-
control connected to the | tain the CONTACTOR switch {54} in the REMOTE
welding power source. position and make remote contactor control con-

nections as instructed in Section 3-5.

Overloading of the 115 | Depress circuit breaker {CB1) button to reset, If
valts controt circuits and/or | continual reopening of the breaker is observed,
the 1156 VOLTS AC recep- | determine and remove or correct the cause of the
tacle (RC1) has caused cir- | overload condition.
cuit breaker {CB1} to open.

Low weld output; fan | Improper electrical input | Refer to Sections 3-2 and 3-8 for proper electrical

operative.

and/or weld output con-
nections.

input and weld output connections,

Input voltage jumper links
not in proper configuration.

Refer to Section 3-88 for proper input voltage
jumper link configuration.

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

CURRENT switch {811} in
REMOTE position without a
remote current control con-
nected to the welding
power source,

If remote current contro! is not desired, place the
CURRENT switch {§11) in the PANEL position. If
remote current control is desired, retain the CUR-
RENT switch {S11) in the REMOTE position, and
make remote current control 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 clockwisea to increase high frequen-
cy.

Fan inaperative.

Defective fan motor (FM).

Check for and replace defective fan motor {(FM).

Fan motor (FM) leads open
or shorted.

Check for and correct open or shorted fan motor
(FM} leads.

Fan blade obstructions.

Check for and remove fan blade obstructions.
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Figqre 7-3. Circuit Diagram For Post-Flow And High Frequency Timer

SEE NOQTE 1
5 + '“i’v' NOTE 1: SEE MACHINE DIAGRAM FOR
97 PROPER AMMETER CONNECTION.
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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-
quency 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
Cominission, the certificate in front of this manual must
be filled in completely and signed. The certificate must
be kept WITH THE EQUIPMENT AT ALL TIMES to
comply with the regulation.

The manufacturer of the equipment covered herein has
conducted approved field tests 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 installation 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 equipment 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 booklet indicating that he has
complied with the regquirements.

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 gach 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 welding equipment.

8 - 2. GENERAL INFORMATION - In a high fre-
qguency stabilized arc Welding Machine installation, 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 Welding
Machine case will aliow some radiation to
escape. 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-
guency energy may get on the power line by
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direct coupling inside the equipment or the high
frequency unit, the power line then serving as a
radiating antenna.

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

At least 50 feot

P

r

. icC .
(»Solzd Metallic Conduit Lino Fuse and

. /Switch Box
Good elactrical joints ““"""“I

betweon hox and conduit High Frequency

Stabilizad Walding
Machina or Oscillator

Ground
Good selectrical contact.
Clean metal to metal. =

/7/777777777?77/7777777/77/77777/777%7/77 e

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

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

The intensity and frequency of the radiation can
be altered over wide limits by changing the ioca-
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 power lines. Even
though welding lead radiation falls off rapidly
with distance, the field strength in the immediate
vicinity of the welding area may be extremely
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 another area.

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

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

Frequently installation instructions specify that the
primary power service shalt be run in solid or flexible
metallic conduit, Ordinary helically wrapped conduit is
designed for mechanical protection and is not suitable
for electrical shielding. Only solid metallic conduit or
conduit of “eguivalent electrical shielding ability”
should be used to enclose the primary power service
leads.
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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.I. 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 will materially aid in minimizing interference,

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

N CLE® /¢ must be emphasized that all changes in
power and lighting wiring should be made by a qualified
electrician and comply with the National Electrical Codle
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 baoklet the following
specifications apply:

A “ground” connection should be made to a driven rod
at least 8 feet long and driven into moist soil.

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

8 - 8. METAL BUILDING - it is frequently thought
that operating of high frequency stabilized arc welding
equipment in metallic buildings will completely eliminate
troublesome radiation. This, however, is a false
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, bhon-
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 installation 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 shall be made by a competent engineer in
accordance with the test procedure requirements as sst
forth in Part 18 of the Rules and Regulations of the
Federal Communications Commission,

Surveys of this nature can cover a single unit or multiple
units or may include the complete plant structure.

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

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

2. Arethe 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 conruit
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, etc., is
satisfactory. Spirally wound flexible metallic con-
duit is not suitablel).

7. s the conduit system grounded at a point at least
60 feet from the equipment?

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

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

11.

12,

13.

14,

16.

16.
17.

18.

19.

20.

Page 28

Is the wire used for this connection of sufficient
size?

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

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
suitable board?

Are the welding leads approximately 3/4” to 1"
apart? .

Have you visualized the H.F.l. zone, a sphere
with a b0 foot radius centered on the weld zone?

21,

23.

24,

25,

26.

27.

28.

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

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

Have you checked so that no external 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 so, 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?

i your answer is "'yes'’ to the above questions, you can
certify the installation by signing the certificate.
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Quantity

. Model - )
Iltemt  Dia. Factory 300 | 500
No. Mkgs. Part No. Description Amp | Amp

Figure A Main Assembly

1 039244 COVER, tOp. . . . .. . . e e e e 1 1

1 052 302 COVER, top - w/programmer . . ... ... ... v ... ( 1
2 039248 PANEL,side .. .. ... 2 2
3 Ci15 009063 CAPACITOR ASSEMBLY ... .. ... ... ... . . 1 1
4 C16 009 062 CAPACITOR ASSEMBLY ... ... .. e 1 t
5 026 627 GASKET, liftingeye -Cover .. ... .. ninn. 1 1

HAT,
6 HD1 004 590 SENSOR, current ..o it it i it e e s 1
HA1,

6 HD1 069641 SENSOR, current .. ... ... . . . i 1
7 Figure B PANEL, rear - with components (See Page 2) .............. 1 1
8 TE1 007 928 TERMINAL ASSEMBLY, primary {See Fig. CPage 2} . ... ... 1

8 TE1 069 241 TERMINAL ASSEMBLY, primary {See Fig. CPage 2} . ...... 1
9 C1,3 031636 CAPACITOR, ceramic 0,001 uf 2000 voltsde . ............ 2 2
10 006 901 REACTOR & TRANSFORMER, power - main

(See Fig. D Page 3) ... .. i i e s 1
10 059510 REACTOR & TRANSFORMER, power - main
{See Fig. D Page 3) ... it i 1

11 +025 142 BRACKET, mounting - capacitor ... ... ... ..ouuenrna.. 1 2
12 C4 007 967 CAPACITOR, metatized paper 2uf 115volts ... ...... ... .. i 1
13 C2 +069 417 CAPACITOR, paper oil 30 uf480volts .................. 2 4
14 003 034 BASE ... . 1 1
15 Z2 000 051 REACTOR, square wave - lowrange ............ ... vunn. 1
16 Figure F & G PANEL, front - with components (See Pages5-8)............ 1 1
17 004 603 HIGH FREQUENCY PANEL {See Fig. EPage 4)............ 1 1

5 6

16

A
Fig. F& G 15 14 13 12 11 Fig. D
Figure A — Main Assembly '

l
Fig. C
TD-006 608-A

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

. Model
Item  Dia. Factory 300 | 500
Mo, Mkgs. Part No. Description Amp { Amp
Figure B Panel, Rear - With Components (See Fig. A Page 1 ltem 7)
21 FM 032 603 MOTOR, fan 230 volts (consistingof) .. .. ... .. ... . . . 1
024 601 _BEARING ... .. i it e e e e 2
21 FM 032605 MOTOR, capacitor-permanentSP 1/4 hp ... ... .o inen ... 1
22 016 258 CHAMBER, plenum 14inch ... .. oottt e e e 1
22 020 729 CHAMBER, plenum 18inch . ... ... i e i
23 032 604 BLADE, fan 60 Hz. 14 inch 3wing19deg. .......... ... ... .. 1
23 032606 BLADE,fan60Hz 18inch3wing22deq. ........o v, 1
24 039 287  PANEL, Fear . ...t e e 1
24 053068 PANEL, rear . ... o e e e 1
25 R10 030060 RESISTOR, WW adj 375 watt 20 ohm 1 ]

31
24

35
36

25
TC-006 610 TB-005 887
Figure B — Panel, Rear - With Components Figure C — Terminal Board Assembly, Primary
Quantity
__Model
ltem Factory 300 | 500
No. Part No, Description Amp | Amp
- - il e
o <t
Figure ¢ Terminal Assembhly, Primary {See Fig. A Page 1 ltem 8} g %
[=] L]
T 31 601835 NUT, brass-hex 10:32 .. .. ... oueireenrennnnn, e 12
31 601838 NUT,brass-hex 3/8-16 . ... .. e e s 24
32 026 754 INSULATION, primary -stud barsier .. .. ... ... v i, 6
33 038 618 LINK, jumper - terminal primary board .. ............... ... ..., 2
33 038898 LINK, terminal - cONNecting . .. vt vt e e e e et et 2
34 034 588 TERMINAL BOARD, Primary . .. ...ttt eenannn . 1
34 059 060 TERMINAL BOARD, primary . ... ..ot inn e e e 1
35 038 887 STUD, brass No. 10-32 x 1-3/8w/hex collar .. ......... ... ... 6
35 038 804 STUD, brass 3/8-16 % 2-1/2 oo i i e 6
36 010913 WASHER, flat -brass 3/16 IDx 1/720D .. . ... ... ... ... 6
37 601836 NUT, brass-hexjam 1/4-20 .. ... .. .. .. . s 4
38 038 888 STUD, brass 1/4-20x 1-1/2w/hexcollar ........ ... ..., 2

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

OM-350 Page 2



Quantity

Model
ltem  Dia. Factory 300 | 500
No. Mkgs. Part No. Description Amp | Amp
- <
Q) —
Figure D Reactor & Transformer, Power - Main (See Fig. A Page 1 Item 10) - o
o Ty]
(=] (=]
51 Z1  **039313 REACTOR, square wave [consistingof) ... ................. 1
5% Z1 **059 113 REACTOR, square wave {consistingof) ... ... ............. 1
52 **000 192 . COIL, reactor -squarewave RH .. ....................... 1
52 **059 101 . COIL, reactor - squarewave RH. .. ..... ... .. ............. 1
53 +**030 264 . REACTOR SUBASSEMBLY, square wave (consisting of) .. .. .. 1
54 039262 | STRIP, glastic 1/8x 4-13/32x 6-1/2. ... ... ............. 1
b5 023162 . WEDGE,B/8 X T X B ... .. e i e 4
56 039253 ..STRIP,phenolic 1/2x6x93-1/8. ... ... . .. ... 1
56 059112 .STRIP,phenolic3/8x6x 3-1/8 ... ... .. i, 2
57 **003031 .COIL,reactor-squarewave LH ... ... .. .. . ol 1
57 **059 102 .COIL,reactor-sguarewave LH .. ........ .. ... . .. .. ..., 1
059 111 .STRIP, fiber 1/16x6x9-1/8 ... .. ... . i i i
58 T1 **006 857 TRANSFORMER, power - main {consistingof) .............. 1
58 T **pBY 108 TRANSFORMER, power - main {consisting of) .............. 1
59 **006 210 . TRANSFORMER SUBASSEMBLY, power - main {consisting of) 1
59 **054 107 . TRANSFORMER SUBASSEMBLY, power - main {consisting of} 1
60 006 967 ..STRIP, glastic 1/16 x 3:b/8x7-1/4 . ... ........ ... . ... ... 2
60 059106 ..S5TRIP, glastic 1/16x 334 x7 ... ... . i i, 2
61 010340 ..WEDGE, hardwood 1/2x 1x5-1/2 . ... ... ... it 4
61 059 105 .. WEDGE, hardwood 1/2x 1x 10 ... ... ... .. .. ..... 4
62 **006 859 . COIL, primary/secondary RH .. ... .ot 1
62 **050 086 . COIL, primary/secondary RH ... oot ' 1
63 **006 868 . COIL, primary/secondary LH ... .. ... .. ... . oot 1
63 **(059 087 . COIL, primary/secondary LH ... .. .. .o, 1
64 000194 BAR,steel 3/8x 2X 21 ... . i e 2
65 022 113 BAR,steel 1/M4x 1x57/8 .. .. ... 4
b 58
514 53 ! Includes ltams
' 54 & 55
TC-006 611

Figure D — Reactor & Transformer, Power - Main

FNot availabie as an assembly in 500 ampere models,
**Reptave at Factory or Factory Authorized Service Station,
BE SURE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.

Page 3



Item  Dia. Factory
No. Mkgs. Part No. Description | Quantity

“Figure E 004 603  High Frequency Panel {See Fig. A Page 1 Item 17)

81 010885 STRIP, conductor .. ... o i i e e 2
82 603 737 SCREW, machine - brassround hd 3/8-16 x 1-3/4 .. .............. 2
83 016 601 MOUNTING BOARD, componentHF ... ... ... ... ... ... . ..... 1
84 038 887 STUD, brass No. 10-32 x 1-3/8w/hex collar . ....... . ... .. ..... 2
85 601836 NUT, brass-hex 10:-32 .. .. i it et et e 8
86 601837 NUT, brass-hex jam 3/8-16 . .. .. ... i e 4
87 T4 033 373 COIL, coupling - air {consistingof} ... ... ... ... . ... .. vou.. i
88 010 147 L STRIP, conduUCtOr . .. L. o i e e e e e e e e 2
89 601831 . NUT, brass - hex 8-32 .. .. .. . i i e e 2
90 010913 . WASHER, flat- brass 3/16 IDx 1/20D . .... . ....... ... 4
91 602 030 .SCREW, machine - brass round hd 8-32x 3/8 .................. 2
92 T3 036 865 TRANSFORMER, HV 116volts . ... .. e 1
93 R11 083 784 RESISTOR, WW fixed 100 watt 100ohm ....................... 1
94 602 042 SCREW, machine - brassround hd 10-32x 1 ...... ... ... .0 .. 1
o5 Cl14 031602 CAPACITOR, mica 0.002uf 5000voltsde ... ... ... o ... 3
96 010884 STRIP, conductor . ... ... . it i it e i e 1
97 025 065  STRIP, conductor .. .o it e et e e e e s 1
a8 088 487 CAPACITOR, HF {consistingof) ... ... vt ns 1
a9 13 059 887 . CAPACITOR, metatfilm 10 uf 220 volts .. ......... ... ... ... ... 2
100 007 632 | CLAMP, capacitor Tinchdia ... ..., .. ..o ay s 4
101 081 282 . STRIP, mounting - capacitor . ... ... ..ot nne s 1
102 010883 STRIP,conductor ... . ... i e e .. 1
103 020623 SPARK GAP ASSEMBLY (consistingof) .. ........... ... ... .... 1
104 010888 . CONNECTOR, holder -sparkgap .. ........ ... .. 1
105 020622 . HOLDER, points . ..ot it e e 4
106 G 020603 L POINT, SPark gap . oo e e ot e e e e 4
107 020621 . BASE,spark gap .. ...t e 1

103

TC-004 425

Figure E — High Frequency Panel

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

. " Model
ltem Dia. Factory 300 | 500
No. Mkgs. Part No, Description Amp | Amp
Figure F Panel, Front - (Lower Section) With Components (See Fig. A Page 1 {tem 16)

122 003045 PANEL, front-louvered . ... ... ... . ... i 1 1
123 003835 SWITCH, wfleads .. .. ..t e 1 1
124 039273 PLUG,5pin MS3106A-165-8P . ... ... ... ... ...... 1 1

039685 CLAMP, cable. .. .. oot e 1 1
125 +085 469 PANEL, front. .. . ... i e 1
125 +085 472 PANEL, fromt. .. .. o e i e e e 1
126 039 047 TERMINAL, power output - red {consistingof}.......... 2 2
127 601879 . NUT,steel-hex full 1/2-13 .. ... . ... ... ... ... ... 1 1
128 039044 . BUSBAR ... . ... i e e 1 1
129 601880 . NUT,steal-hexjam 1/2-13 .. ... .. .. . . i, 1 1
130 0390492 | TERMINALBOARD,red . ... ... ... ..., 1 1
131 601976 . SCREW, cap-steelhex hd 1/2x1-1/2. ... ... ....... 1 1
132 R20 *605 828 RHEOSTAT, WW6B0watt 1.50hm. .. ............... 1 1
133 RC2 035523 RECEPTACLE, 5 socket MS3-3102A-16S-85, ... .. .... .. 1 1
134 C20,21,24,25 031670 CAPACITOR, ceramic 0.05 uf 500 vaoltsde ... .. ..... .. 4 4
135 RC1 604 176 RECEPTACLE, straight - duplex grounded 2P3W . . . ... .. 1 i
136 C6 028 294 CAPACITOR, mylar 1uf200voltsde. .. .. ... .. ... .. 1 1
137 R9 030761 RESISTOR, carbon Twatt 10chm, . ... ... ... ... .. 1 1
138 010296 FITTING, hose - brass elbow maie 1/4 NPT x 5/8-18RH . .. 2 2
138 GS1,WS1 003 538 WALVE, 115 volts ac 2 way 1/4 IPS port 1/8 orifice

{consistingof). . .. . oo i e e 2 2

003539 . COIL,valve 11bvoltsac. . ... ... ... ... . 0., 1 1
140 RCt 010295 FITTING, hose - brass elbow male 1/4 NPT x 5/8-18LH ... 2 9
141 605670 NUT,speed 12-24 . . . . .« .. i i i o s 3 3
142 CB1 053 283 CIRCUIT BREAKER, manual reset 1P 15 amp 260 voits i 1
143 019666 KNOB, lineindicator .......... ... s 1 1
144 010855 RETAINER,screwNo. 2 ... ... . . i 3 3
14b 052467 DOOR,access- HF ... . 1 1
146 602 358 FASTENER, screw -knurfed hd No. 2 .. ........ ... .0 1 1
147 003043 DOOR,access-front . ... v it 1 1
148 078 034 FASTENER, screw -slotted hd 0.7361g ............... 2 2

*Recommended Spare Parts,
+This item and item 172 on page 8 are available only as a welded assembiy.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Quantity

‘ Model
Itemn Dia. Factory 300 | 500
No, Mkgs. Part No. Description Amp | Amp
Figure G Panel, Front (Upper Section} With Components {See Fig. A Page 1 [tem 16)
170 003 053 GUARD, slot-switchselector . .. .. ... . i i i i e 3 2
171 Sb-7 004 266 SWITCH, range/polarity/selector (See Fig. G1Page 10) ..., ... ... ... . ..... 1
171 5b-7 059 081 ‘SWITCH, polarity/selector {See Fig. G1Page 10} ... .. ... . ... ... 1
172 PANEL, front {See item 124 on page 6)
173 RI1 072 462 POTENTIOMETER, carbon 1 turn 2 watt 1000 ohm {consistingof) . . . ... .. .. 1 1
0725980 .LOCK,shaft-potentiometer . .. ... ... ... ... . i 1 1
174 54 011622 SWITCH, togale 3PDT 15amp 12Bvolts . . . .. . ... .. oo 1 1
176 S$10-12 011609 SWITCH, toggle SPDT 10amp 125 volts . . ... oo i 3 3
176 &3 011610 SWITCH, toggle SPRT 10amp 125 volts . . . .. oo v o 1 1
177 Ri4 035 897 POTENTIOMETER, carbon 1 turn 2watt 1000ohm. . . ... .. ... ... ... 1 1
178 R13 030 109 POTENTIOMETER, carbon 1 turn 2watt 50060ohm., . . ... ... .. .. .. i 1
179 R1b 028 769 POTENTIOMETER, carbon tturn 2watt 760K ohm, .. ... ...... ... . ..., 1 1
180 tFigure G2 SPOT TIMER (See Page 15) . . . . . . i e e i e 1 1
181 tFigure G2 PRE-FLOW TIMER {See Page 15) .. . ..ot vi it e e e e 1 1
182 Figure G3 PULSER CONTROL {See Page 16). . . . . . . .. it 1 1
048 104 HOUSING, terminal 7 position . . .. oo vttt it i e e 1 1
072 669 HOUSING, terminal 9 position . .. .. .. i i e 1 1
183 S1 006 966 CIRCUIT BREAKER, non operating 2P 77 amp 600 voltsac, . ........... .. 1
183 51 ()59 518 CIRCUIT BREAKER, non operating 2P 225 amp 600 voltsac. .. ... ... .. .. 1
027 350 TUBING, steel 1/20D x 12gawall x 9/16. . . . .. ... . .. . oo 4
184 069 152 PANEL, mounting - COMPONENTS . . . v v v v i v e e et i et e e 1 1
186 CR1 052 251  RELAY, current 47-44 valts dropout 110 voltsac/de, . . . ... .. .. ... ... ... 1 1
186 CR2 000 174 RELAY,enclosed 24 voltsac 3PDT . . .. . .. i i e 1 1
187 2T 038 081 BLOCK, terminal 20amp 4 pole ., . ... . . e e 1 1
188 €23 031670 CAPACITOR, ceramic0.05 ufB00voltsde . . ... ..o o 1 1
189 T2 035 769 TRANSFORMER, contral - miniature 115/36 .. ... ... ... ... .t 1 1
190 +080 309 CIRCUIT CARD ASSEMBLY, meter - calibration {consisting of} ............. 1 1
R&01 030937 . RESISTOR, carbon 05 watt 10 0hm ... ... et inaaes 1 1
R600 032261 .POTENTIOMETER, cermet trimmer 156 turn 0.75 watt 2000hm . . . . ... . ... 1 1
192 000 020 PANEL, enclosure - circuitcard assembly, . .. ... ... .o o o o L 1 1
193 RC3 039358 CONNECTOR, edge 35 50CKET. . . . ..ottt e e e e 1 1
194 035606 GUIDE, circuitcard @inch . . . .. . e e 4 4
195 PC1 083 149 CIRCUIT CARD, control - main (FigG6Pg20) . .. .. ... .. . . . ... 1 1
196 PC2 052 790 CIRCUIT CARD ASSEMBLY, post - flow & HF timer
(See Fig. G4 Page 17). . . . . 0 i i e e e e 1 1
197 RC4 039 347 CONNECTOR,edgePCcard 17s0cket . . . . .. i i it v 1 1
198 000 022 ENCLOSURE, circuit card assembly . ... . oo 1 1
199 T 038 833 BLOCK, terminal 20 amp 13 P0le . vt i ettt e e e e 1 1
601 219 LINK, jumper - terminalblock 20amp ..., ... . .. . i As Required
200 FC1,2 000 105 PULSE MODULE . . . .. o e e e e e e e e e 2 2
R2 030 965 RESISTOR, WW fixed 100watt 100 chm .. . .. ... .. . ... .. i 1
201 007 097 TUBING, steet 1/20D x 0.060 wall . ... ... . . i 2 2
202 SR1 000 176 RECTIFIER, SCR main (See Fig. GbPage 18) . ... ... ... . i iiann 1
202 SR1 059 072 RECTIFIER, SCR main (See Fig. GbPage 18) .. .. .. .. ... . .. . . . ... 1
203  PL1 027 645 LIGHT, indicator 11Bvoltsacred lens . ... . ... ittt ciein e 1 1
204 1019 666 KNOB, line indicator (included with item 180} . ... ... ... ... ... ... ... .... 1 1
205 0196866 KNOB, line-indicator ... .. ...t i e i et e 6 4
206 +019 666 KNOB, line - indicator {included with item 179) . .. ... ... .. . . i, 1 1
207 019603 KNOB, ball . i i i e 3 2
208 D19 627 KNOB, PoINter i it e et e e t 1
209 NAMEPLATE (order by model and serial number) ... ... ... .. .. ... .. ... 1 1
210 vV 1080 311 METER,voltsac/de 0-100scale. . . . 0ot e e 1 1
210 Vv t004 189 METER, volts ac/dc 0-100scale {lowrange). . . . . . .. . . it i it i v 1 1
211 A 1080 310 METER, ampac/dc 0-400scale . ... ..ottt i e 1 1
211 A 1049 639 METER, amp ac/dc 0-400/0-40 scale {low range). . . . .. .o v v e 1 1

tOptional Equipment,
BE SURE TQO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Figure G1 — Switch, Range/Polarity/Selector

Page 9



Quantity

_Wiodel
ltem  Dia. Factory 300 | 600
No. Mkgs. Part No. Description Amp | Amp
w —
[(a) [as]
Figure G1 Switch, Range/Polarity /Selector (See Fig. G Page 8 Item 171) g §
(=] ]
231 S5 000 880 CONTACT BOARD ASSEMBLY, switch - selector ac/dc
{See Fig. GTAPage 11} ... . ... ... .o i i 1.
231 S5 059 083 CONTACT BOARD ASSEMBLY, switch - selector ac/dc
(See Fig. GTAPage 11} .o vr i i et 1
232 003 231 TUBING, steel 5/80D x 12gawall x 1-1/8 ... ....... .. ...... 2
232 003 230 TUBING, steel 5/80D x 12gawall x2-5/8 .................. 2
233 104 9356 BRACKET, mounting-switch ... ... .. i 2 2
234 S5 000872 CONTACT BOARD ASSEMSBLY, switch - selector ac/dc
(See Fig. GIBPage 12) ..o v oo 1
234 S5 059084 CONTACT BOARD ASSEMBLY, switch - selector ac/dc
(See Fig. GIBPage 12) .. vt et ie it e e e 1
235 009 229 TUBING,steel 5/80D x 12gawallx16/16 .. ............... 2
236 010086 SPACER, polarity -switch ... ... ... ... . ... 2
236 S6 000 878 CONTACT BOARD ASSEMBLY, switch - polarity
(See Fig. GIC Page 13) .. .. i i i i e 1
237 003230 TUBING, steel 5/80D x 12gawall x 2-5/8 ... ... .. ... .. ... p
238 039256 STUD,steel 1/4-20% O .. .. .ttt e 2
238 028389 STUD,steel 1/4-20x 10 . ... . i i i e 2
239 s7 004 265 CONTACT BOARD ASSEMBLY, switch - range
{See Fig. GT1D Page 14} .. .. .. i e v 1
239 s7 059 082 CONTACT BOARD ASSEMBLY, switch - polarity
(See Fig. G1D Page 14) .. ... i e 1
240 004 696 BRACKET, mounting-switch ... ......... .. ..o it 2 2
241 004 267 LINK, jumper-switchac/de. ... ... .. i 1
241 080346 LINK,jumper-switch .. ... ... . ... 1
242 039 260 HANDLE, switch . ... .. . i it e s 1
242 080348 HANDLE, switch ... ... ... i e 1
025181 TUBING, stee! 5/80D x12gawallx 1/2 ...... ... ... .. .. 6
010530 TUBING, steel 5/80D x b/32wallx 1/4 . ... ... ... ... ... 2

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

QOM-350 Page 10



Quantity

Model

ltem Factory 300 | 500

No. Part No. Description Amp | Amp
(=] (v
. Contact Board Assembly, Switch - Selector AC/DC & 3
Figure G1A {See Fig. G1 Page 10 ftem 231) § %
251 604 318 NUT, steel - self - locking hex 1/4-20 . .. ............ .. ....... 1 1
252 039 257 HANDLE, switch ... ... ... . e 1 1
253 024 694 BEARING, polarity .. ... i i i e 1 2
254 011948 GUIDE, contact-movableswitch .. ....... .. ... ... .. ... .... 2 4
2565 011950 CONTACT, switch ... ..., . e e i e 1 4
256 103 634 MOUNTING BOARD, components - polarity switch ..., . ....... 1 1
257 011951 CONTACT, switch . ... .. . . e 1 4

258 103 633 BUS BAR, shorting - switch polarity . ........ ... . .. ... ... 1
259 038769 CONTACT BOARD ASSEMBLY, switch - polarity (consisting of} .. .. 1 2
260 103632 . PLATE,toggleswitch .. ... ... .. ... . . e .. 1 1
261 011645 . CONTACT ASSEMBLY, movable - switch {consisting of) ....... 2 2
262 011075 ..SPRING, pressure - contactswitch . .., .................... 1 1
. 263 011953 .. CONTACT, switch .. ... i e e e 2 2
264 011074 . SPRING, pressure - contact switch . ...... ... ... ... ... .... 1 1
251 252

261

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

Page 11
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Includes
ltem 262
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254
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254

257

Figure G1A — Contact Board Assembly, Selector AC/DC
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Quantity

Model
[tem Factory 300 | 600
No. Part No. Description Amp | Amp
(2] <t
Fioure G1B Contact Board Assembly, Switch - Selector AG/DC % S
fgure {See Fig. G1 Page 10 item 234) 8 B
271 038 679 CONTACT BOARD ASSEMBLY, switch - polarity (consisting of) . . .. 1 2
272 011645 . CONTACT ASSEMBLY, movable - switch {consisting of) ... .. ... 2 2
273 011074 .. SPRING, pressure - contact switeh ... ... .. ... ... .. ... . ... . 1 1
274 011953 .. CONTACT, switch . ... . ... .. i e 2 2
275 011075 . .SPRING, pressure - contact switch .. ... ... .. . i 1 1
276 103 632 . PLATE, togale switch . . ..o 1 i
277 011948 GUIDE, contact - movable switch .. ... ... ... . . . .. 2 4
278 071951 CONTACT, switch ... .. . e 2 2
279 011950 CONTACT, switch . . ... . i 2 2
280 103 634 MOUNTING BOARD, component - polarity switch .. ............ 1 1
281 024 694 BEARING, polarity .. .. .. 1 1
282 039 257 HANDLE, switch .. .. .. ... e e 1 1
283 604 318 NUT, steel - self - locking hex 1/4-20 .. ... ... ... . .. ..... i 1
020 484 TUBING, steel 5/80D x 12gawallx1/4 ... ... ... ......... 1
103633 BUSBAR,shorting-switch .. .. ... .. ... . .. .. . . i 2
271 275
s A "N
272 276
r % N\
273 274 Includes 277
item 275 ’\
@ Ba 1 -
@@\/'\ ‘
280
283 %\ \. ¢
282 "\’
277
281 -
278
TA-006 617

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

Figure G1B — Contact Board Assembly, Selector AC/DC
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Itemn Factory
No. Part No. Description Quantity
Figure G1C 000 878 Contact Board Assembly, Switch - Polarity (See Fig. G1 Page 10 Item 236) Mf)gglj‘g‘;’ly
291 103 634 MOUNTING BOARD, component - polarity switch . ................ i
292 011 948 GUIDE, contact- movabhleswitch ... ... ... .. ... . i 2
293 103 633 BUS BAR, shorting - switch polarity ......... ... ... .. ... . ... ... 2
294 038 769 CONTACT BOARD ASSEMBL.Y, switch - polarity {consisting of} . ... .. 1
295 103632 . PLATE, toggle switch . . .. it i i e e i e 1
296 011 645 , CONTACT ASSEMBLY, movable - switch {consisting of} ........... 2
297 011 075 ..SPRING, pressure - contactswitch ........... ... ... ... .. ..... 1
298 011953 .. CONTACT, switch ... ... i e 2
299 011074 ..SPRING, pressure - contactswitch ............... .. ... .. ..... 1
300 604 318 NUT, steel - self-lockinghex 1/4-20 ... ... .. ... o oot 1
301 010805 HANDLE, switch -polarity ... ... i 1
302 024 634 BEARING, polarity ...t e e 1
291
292

Figure G1C — Contact Board Assembly, Switch - Polarity

295

Item 297

300

Include w, 296

BE SURE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN OCRDERING REPLACEMENT PARTS,

Page 13
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Cuantity

Model __
[tem Factory 300 | 500
No. Part No. Description Amp | Amp
) o
%) «Q
Figure G1D Contact Board Assembly, Switch - Range (See Fig. G1 Page 10 Item 239) o
Q W)
Q Q
311 103 634 MOUNTING BOARD, component - polarity switch .. .. ... .. ...... 1 1
312 011248 GUIDE, contact - movahleswiteh .. .. ... . ... ... .. ... ... ... 2 2
021193 GUIDE, contact ... ............... [ 2
313 0171951 CONTACT, switch .. ... ot e o e e 2
313 103 633 BUS BAR, shorting-switch . .......0 it 4
314 (038 769 CONTACT BOARD ASSEMBLY, switch - polarity (consisting of} . . .. 1 2
3156 103 632 .PLATE, toggle switch .. .. ..ottt e e 1 1
316 011645 . CONTACT ASSEMBL.Y, movable - switch {consistingof) ......... 2 2
37 011075 .. SPRING, pressure - contact switch . .. ... ... ... ............ 1 1
318 011953 .. CONTACT, switch ... ... ... e 2 2
319 011074 .. SPRING, pressure - contact switch . .. ... . ...t . 1 1
320 604 318 NUT, steel - self - locking hex 1/4-20 .. . ... . ... . . ... .. i 1
321 010805 HANDLE, switch - polarity . ........o vt 1
321 039257 HANDLE, switch .. ... i e e e i 1
322 024 694 BEARING, polarity ... .ot e e 1 2
323 011950 CONTACT, sWitth ... i i e e e 2
311
312

313

3:5\\\\314
Inclu)t’;::,:\‘\\&316
Item 317

318

320

322 321
' TA-006 615
Figure G1D — Contact Board Assembly, Switch - Range

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



Quantity

Item Dia. Factory Spot | Pre-flow
MNo. Mkgs. Part No. Description Timer| Timer
] ) o o
Figure G2 Spot Timer and Pre-flow Timer = =
(See Fig. G Page 8 ltems 180 & 181) g g
331 S200 011611 SWITCH, toggle DPDT 16amp 125volts ... .. ........... .. 1 1
332 000821 STRIP, mounting - circuitcards ..., vun i o iinnnnnn. 1 1
333 004 883 TUBING, phenolic1/8I1Dx 1/40Dx7/8 ................ 4
334 006 797 CIRCUIT CARD ASSEMBLY, spot timer {consisting of) ..... 1
334 006 799 CIRCUIT CARD ASSEMBLY, pre-flow timer {consisting of) . .. 1
336 R205 028769 .POTENTIOMETER, carbon 1 turn 2 watt 750K ohm .. ...... 1
3356 R206 005577 . POTENTIOMETER, carbon 1 turn 2 watt 200K ohm ... ... .. 1
201,202,
204,206 031837 . CAPACITOR, cermet 0.02uf500volts . . ....c............ 4 4
€203 031 630 . CAPACITOR, electrolytic 20ufb0voltsde ............... i 1
C205 031677 . CAPACITOR, tantalum B uf3b5voltsde ... ............... 1
C205 031651 .CAPACITOR, tantalum 68 uf 20 voltsde . ................ 1
C207 031670 . CAPACITOR, ceramic 0.05 uf 800 voltsde . .. ............. 2 2
CR201 039 346 RELAY, enclosed 24 volts dec DPDT . ... ... ... ..... 1
CR201 004 855 . RELAY, enclosed 24 voltsdedPDT ..o oo enn 1
D202,203 026 202 . DIODE, rectifier 1 amp 400 volts straight polarity ....... ... 2 2
Q201 039355 .TRANSISTOR, 0.15amp 40volts ..... ... ... ... . i\ 1 1
Q202 022135 _THYRISTOR, 4amp 200volts ... ... o0 1 1
R201 030819 . RESISTOR, carbon 2 watt 270chm . ... ... it 1 1
R202,204 605 909 RESISTOR, carbon 0.2b watt 22K ohm .. ................ 2 2
R203 030033 . RESISTOR, carbon 0.5 watt 4700hm . ... ..o ov. .. i 1
R206 039 361 POTENTIOMETER, cermet 1 turn 0.25 watt 50K ohm ... ... 1 1
R207 078433 . RESISTOR, carbon 0.25 watt 1 megohm ................ 1 1
R208 030 937 . RESISTOR, carbon 0.5 watt 10ohm .. ..., ... ... .. ... .. 1 i
R209 039 327 . RESISTOR, carbon film 0.25 watt 22Qo0hm .............. 1 1
R210 030025 . RESISTOR, carbon 0.Bwatt 100ohm ................... 1 1
R211 605 911 RESISTOR, carbon 0,26 watt 0K ohm .. .. .. ... .. ...... 1 1
SR201 021939 . RECTIFIER, integrated 1.5 amp A00vwolts . ............... 1 i
000873 . PLUG, protection ... ou i e oo i 1
048 104 HOUSING, terminal 7 position . ... .. ... 1 1
331 332 333 334
Includt;;\
ltem 3356
e ,
a8 €205 cz07
: o [l
R4 papg (D) [RZi0)
@_ s G206 @5_5] nzos
[Ch20 Jer
8 czm
[_ czoa__l 928 l
cz0z cR201
§R201
335 [~ 20T
O @
L e
TA-006 613

Figure G2 — Spot Timer and Pre-Flow Timer

BE SURFE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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ftem Dia. Factory
No. Mkgs. Part No. Description Quantity
Figure G3 Pulser Contro! (See Fig. G Page 8 Item 182)

341 003513 STRIP, mounting - controls pulser . ......... .. ... ... ... 1

342 RA22 035 897 POTENTIOMETER, carbon 1 turn 2 watt 1000 chm ... .. 1

343 R420. 004 186 POTENTIOMETER, carbon 1 turn 2 watt 5000 chm . .. .. 1

344 005 302 TUBING, phenolic 9/64 IDx 1/40D x 1-5/16 .......... 4

345 072810 CIRCUIT CARD ASSEMBLY, pulser {consisting of} . ... .. i
A400-402 035845 . AMPLIFIER, operational . ........... ... ..o .. 3
C400 003 530 .CAPACITOR, ceramic1 ufB0volts ... ............... 1
C401,402 031 630 . CAPACITOR, electrolytic20uf 50 voltsdc. . . ... ... .. 2
403,404 000 34G . CAPACITOR, ceramic0.01 uf80volts. .. ... .. .. ... 2
C405 031670 .CAPACITOR, ceramic 0.05uf 500 voltsde . .. .. .. . .. 1
C410 052 141 . CAPACITOR, ceramic 33 pf 1000wvolts. . . . ... ... ... 1
D400-403 028 3561 . DIODE, 10MA 75 volts straight polarity . ... ... ...... 4
D404 026 202 . DIODE, rectifier 1 amp 400 volts straight polarity . . . . . . 1
Q400 037 20t . TRANSISTOR, 200MA 40volts PNP .. ... ... ... ... 1
Q401 037 200 . TRANSISTOR, 200MA 4G volts NPN .. .............. 1
R400,411,419 039 359 | POTENTIOMETER, cermet 20 turn 0.5 watt 5000 ohm . . 3
R401 035885 ., RESISTOR, carbon film 0.25 watt 68K ohm . .. .. . ... 1
R402 035 884 . RESISTOR, carbon film 0.25 watt 100K ohm. . . . ... .. 1
R403-405,407,410 035827 . RESISTOR, carbon film 0.25 watt 10K ohm .. .. ....... 5
R406 039 332 . RESISTOR, carbon film 0.25 watt 15K ohm .. ......... 1
R408,412 605 916 . RESISTOR, carbon, 0.25 watt 10000hm ............. 2
R409,413-416 032 331 . RESISTOR, carbon film 0.25 watt 4700 chm . .. . .. ... 5
R417 000 886 . RESISTOR, carbon .25 watt 10ohm. . . ... .. ... ... 1
R418 605915 | RESISTOR, carbon 0.25 watt 2200chm . ... ... ... .. 1
R423 003913 .POTENTIOMETER, cermet 15 turn 0.5 watt 500 chm. . . i
R424 076 712 . RESISTOR, carbon 0.25 watt 220K ohm. . .. ... ... .. 1
RC50 048 105 . TERMINAL, header 7post . . . . ... oo i i vnn .. 1
RC51 072670 . TERMINAL, header Qpost . . .. ...... .. ... ... .. 1

346 R4 030 109 POTENTIOMETER, carbon T turn 2 watt 5000 ochm . . . . . 1

347 5400 011609 SWITCH, toggle SPDT 10 amp 126volts . .. ..., ... ... 1

345

_ 346

Figure G3 — Pulser Control
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BE SURE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Dia. Factory
Mkgs. Part No. Description Quantity
Figure G4 052790 Circuit Card Assembly, Post - Flow & HF Timer (See Fig. G Page 8 Item 196)
ABO 008971 INTEGRATED CIRCUIT, operational amplifier ... ... ... ... .. ...... 1
Cch0 031610 CAPACITOR, electrolytic 40 uf 260 voltsde ... ... ... . o it 1
C51,53 039482 CAPACITOR, electrolytic 100uf 36 voltsde . ... .. ... i 2
Cc52 031677 CAPACITOR, tantalum 5.6 uf36voltsde ... .. .. . i 1
Ch4 039 481 CAPACITOR, electrolytic 3.3 ufB0voltsde .. ... ... .. ... ... . .... 1
Chh 035 835 CAPACITOR, electrolytic4.7uf3bvolts . .. ... ... .. oo 1
CR50,51 039486 RELAY, enclosed 24 voltsde SPDT 25amp. ... oo on 2
CR52 0659931 RELAY, enclosed 12voltsde SPDT ... .. e 1
D50-53,
6b 026 202 DIODE, rectifier 1 amp 400 volts straight polarity .. .. .. ................ 5
D64 037 203 DIODE,zener 6.8volts Twatt . ... ... . e 1
Qb0 000 088 TRANSISTOR, 800MA 40 volts NPN .. ..o e e s 1
Q51 037 201 TRANSISTOR, 200MA 40volts PNP ... . ... ... .. e 1
R50 030712 RESISTOR, carbon 1watt 1000 chm ... ... ... e 1
R51 601 394 RESISTOR,carbon 2watt 10K ohm . ... ... . ... i e en 1
RbB2 074 121 RESISTOR, carbon 2watt 3300 ohm ... ... ... . .. i 1
R53 039 335 RESISTOR, carbon film 0.25 watt 47K ohm .. ... ... ... ... o anan 1
R54 000 342 POTENTIOMETER, cermet trimmer 1 turn 0.5 watt 5K ohm .. ... ..., ... 1
RE5 035 823 RESISTOR, carbon film 0.25 watt 100o0hm ... ... ... .. o oot 1
R56 035888 RESISTOR, carbon film 0.25 watt 2200 chm ... ... ... .. o iy 1
R57 039 108 RESISTOR, carbon film 0.26bwatt 82K ohm .. .. ... ... ... ... o0, 1
Rb9 035896 RESISTOR, carbon film 0.26watt 33Kohm .. ... ... . it 1
R60 030 997 RESISTOR, carbon 0.5 watt 2700 0hm . ... ... ... ... . i 1
R61 035 827 RESISTOR, carbon film 0.25 watt 10K ohm ... ... ... ... .. . ... . 1
R62 036 884 RESISTOR, carbon film 0,25 watt 100K obm ... .. ... ... ... ... . 1
RG3 035886 RESISTOR, carbon film 0.25 watt 22K ohm ... ... ... oot 1
039348 CONNECTOR,edgePCeard 17 pinbamp . ... .oy, 1
cs4() {Rsa] a EI ps2 051
noon D53 O
e O
[ R53 .
: @ ] [om -
R56 ' c50
I
Q D50
Lyed
CARS51 cre2 ||| 0681
==
1 _|®]
ml [ [ I [ lL TA-080 681

Figure G4 — Circuit Card Assembly, Post-Flow & HF Timer

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

Model
Item Dia. Factory 300 500
No. Mkgs.  Part No, Description Amp | Amp
w (%]
~ r~
Figure G5 Rectifier, SCR Main (See Fig. G Page 8 ltem 202} é o
i}y
o o
361 044 604 SUPPRESSOR, snubber {consistingof) ....................... 4
361 044 603 SUPPRESSOR, snubber {consistingof} .................... ... 4
362 010311 CLAMP, 3/ddia. x 1/2wide ... ... . .. . i ... 4
362 005 214 CLAMP, thyristor .. ... e e e e e 4
363 SCR1-4 000251 THYRISTOR, 250 amp300volts . ... irierir .. 4
363 SCR1-4 069512 THYRISTOR,SCR860amp 300volts . ... ... oviiienn... q
364 025248 INSULATOR,stand-off . ... .. .. i i e 6
365 Di1 037 957 DIODE, rectifier 275 amp 300 volts reverse polarity ... ... ...... 1
365 D1 023178 DIODE, N matched reverse polarity . ... ... . civurununn... 1
361 362 363 364 365
. o Y -
_q y — C u —
N ¥ l"'_-)
= -
gt
i
- i -
T8-006 619

Figure G5 — Rectifier, SCR Main

BE SURE TO PROVIDE MODEL AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS,
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Dia. Part .
Mkgs. Na. Description Quantity

Figure G6 083 149 Circuit Card, Control - Main {Fig G Pg 8 Item 195)

C1,2 000 859 CAPACITOR, electrolytic 220 uf35volisde ..............covvie oot 2
C5,6,8,12 059 122 CAPACITOR, ceramic0.0TufB00volts ......... ... ... ... .. .ol 4
C7,23,26 072 935 CAPACITOR, electrolytic33 uf3bvoltsdc........... ... oot 3
C11,27,28 007 742 CAPACITOR, electrolytic 10uf35volts .......... ... ... ..ot 3

c13 009 577 CAPACITOR, tantalum27 uf35volts . ........ ..., 1
C15,22,25 081 319 CAPACITOR, metalfilm Q.47 ufB0voltsde . .............. .. ... ..., 3
€16,19,20 034 286 CAPACITOR, poly film0.1uf 100 voltsdc . ............... ...ttt 3

c18 003 065 CAPACITOR, mylar 0.15 uf 100 volts dc {300 amp modelsonly} . ........ 1

ci8 069 231 CAPACITOR, poly film 0.18 uf 100 volts {500 amp modelonly} .......... 1

€21,24 039 341 CAPACITOR, mylar0.003 uf100voltsde ...... ... ... ..., 2
C29,33-42 053 991 CAPACITOR, ceramic0.06ufb00volts ......... ... it 11
C30-32 069 228 CAPACITCOR, ceramic0.02 ufs00volts . ....... ... ... .. it 3
D1-7, 9-11, 13-24,
27,28 028 351 DIODE, signal 0.02 amp 75 volts straight polarity . ..................... 24
D12 004 145 DIODE, zener18volts Twatt ... ... i i i e e 1
D29,30 026 202 DIODE, rectifier 1 amp 400 volts straight polarity . ..................... 2
{C2-5,7-12 035 845 AMPLIFIER, operational . ... ... e e, 10
on 039 361 {SOLATOR, photocell . ... ... . i i e 1
Ri2 R38 YD "NIA

-} I e TN -

Bl @ Of | ASSY. R34
RBEL____._'_QS @ :2] = ] (3’4()083148 "'E:.?'
DIO =f3— sl |~ 083149 L

-
rRaz £ (Lo y
D9 —E— N N Y]
RIQ = "= - T~ R36

By Qualified Personnel Only

Componants to be Replaced JVR1+ R

Figure G6 - Circuit Card, Control Main
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Dia. Part
Mkgs. No. ) Description Quantity

Figure G6 083 149 Circuit Card, Control - Main {Fig G Pg 8 item 195} (Cont'd.)

Q3,6-7,9,11,12,

14,15,17,18 037 200 TRANSISTOR, 200 MA40volts NPN . .. ... ... it 11
Q4,13 037 201 TRANSISTOR, 200 MA 40 volts PNP .. ... ..o e 2
Q8 052 582 TRANSISTOR, 800 MA40volts NPN . . ... ... oo e 1
Q16,19 039 354 TRANSISTOR, 4amp400voltsPNP ... .. .. . o i 2
R1,2 030 089 RESISTOR, catbon0b5watt2.7ohm ... ... ... ... . . it 2
Rb,7,9,10, i
23,36,51 035 884 RESISTOR, carbon film .25 watt 100K ohm ............... e 7
R&,8 028 278 RESISTOR, carbon0.5watt47000hm ... .. .. ... ... ... i, 2
R11,12 039 336 RESISTOR, carbon film0.25 watt220Kohm ............ ... ... ... ... 2
R13,17,20,72,
97,98,127 036 825 RESISTOR, carbon film0.25 watt 1Kohm........... ... ... .. ... L. 7
R14,19,81 035 886 RESISTOR, carbon film0.25 watt22Kohm....... ... ... ... .. oot 3
R15,22,27,29,37,
40,567,70,82,86,89,
91,100,104,
107,111,119,126 035 827 RESISTOR, carbonfilm0.2bwatt 10Kohm. ... ... .. ... ... ... . 18
R16,92 035 826 RESISTOR, carbon fitm 0.26 watt6800ohm....... ... ... . ... . .. 2
R18 053 225 RESISTOR, carbon film 0.25 watt39Kohm........................ s 1
R21,88,20,99,101,
106,108,128 039 331 RESISTOR, carbon film0.26 watt4700ohm ... ... ... ... .. ... ... 8
R24,26,42,55 039 335 RESISTOR, carbonfilm0.26 watt47Kohm......... .. .. ... ... .. ... 4
R25,87 038 584 RESISTOR, carbon fiim0.26 watt470Kohm ....... .. ... ... ... ..., 2
R28,71 035 887 RESISTOR, carbon film0.25 watt3300ohm ... ... .. ... ... ... ..., 2
R31,45,46,48,49, '
56,78,113,114 035 888 RESISTOR, carbon film0.25 watt 2200 0hm . ......... ... ...l 9
R32 030 711 RESISTOR,carbonTwatt330ohm ........ ... .. .. . o it 1
R33,35,75,8b 039 332 RESISTOR, carbonfilm0.2bwatt16Kohm......... ... .. ... ... ... 4
R34,52,102,109 039 330 RESISTOR, carbon fiim0.25 watt3900ohm............ .. ... ... o0 4
R38,80,93,94-96 035 896 RESISTOR, carbon film0.2bwatt33Kohm ... ... ... ... ... oo 6
R39 035 823 RESISTOR, carbonfilm0.2bwatt 100chm ......... ... ... i, 1
R41 052 140 RESISTOR, carbon0.5watt3300hm.. ... ..ot 1
R43,44,115,123 039 329 RESISTOR, carbonfilm0.25 watt2700chm.............. ... . .ot 4
R50 039 360 POTENTIOMETER, cermet trimmer 20 turn 0.5 watt 25K ohm ........... 1
R563,122 039 106 RESISTOR, carbonfim0.26 watt470ohm . ......... .. ... ... .. ... ... 2
Rb4 003 272 RESISTOR, carbonfilm0.2bwattTmegohm ......................... 1
RG6 004 596 POTENTIOMETER,.cermet trimmer 25 turn 0.5 watt2Kohm ............ 1
R68,69 - 035 885 RESISTOR, carbon film0.25 watt 68K ohm............ e 2
R74,83,84 039 333 RESISTOR, carbon film0.2b watt 18Kohm........ ... ... oo ht, 3
R76 039 334 RESISTOR, carbon film0.25 watt47Kohm. ....... ... .. ... ... ... 1
R77 039 337 RESISTOR, carbon fiim0.25 watt 330K ohm ....... ... .. ... ... ...... 1
R79 039 338 RESISTOR, carbon0.25watt3.90hm ...... ... o i 1
R103,110 030 038 RESISTOR, carbon0.25watt2200hm ....... ... ... .. oot 2
R105,112 030 819 RESISTOR, carbon2watt2700hm ... ...ttt ei s 2
R117,118,120,121 035 824 RESISTOR, carbon film0.25 watt270ohm................ e 4
SR1 021 939 RECTIFIER, integrated 1.5 amp400volts. . .............. ... ... 1
VR1 036 227 VARISTOR, 8joule 1BOvOlts .. ... o e 1
VREO 081 832 REGULATOR, voltage 15valts0.5amp ... ... ... oo iiiia it 1
VR51 046 932 REGULATOR, voltage 15volts. . ... ... e 1
035 506 CONNECTOR,edgePCcard3bpin.. ...t iieiiainnnss i

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

OM-350 Page 20






	

