October 1976 FORM: OM-3508

Effective With Seriat No. HG051522

MODEL STOCK NO.

Syncrowave 300 {Basic) 901 718
Syncrowave 300 W/Pulser 902 015

MODEL/STOCK NO.

MILLER ELECTRIC

MFG. CO.

APPLETON, WISCONSIN, USA 54911

NWSA CODE NO, 4579
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LIMITED WARRANTY

MILLER Electric Mfg. Co., Appleton, Wisconsin, warrants ali new equipment to be free from defects in
material and factory workmanship for the periods indicated below, provided the equipment is instalied and
operated according to manufacturer’s instructions,

MILLER Electric Mfg. Co.’s obligation, under this warranty, is expressly limited to replacing or repairing
any defective part or correcting any manufacturing defect without charge during the warranty period if
MILLER'S inspection confirms the existence of such defects. MILLER’S option of repair or replacement
will be f.o.b. factory at Appleton, Wisconsin or f.o.b, a MILLER authorized service facility, and therefore
no compensation for transportation costs of any kind will be allowed.

The warranty period, beginning on the date of sale to the original purchaser-user of the equipment, will be as

follows:
1. Arc welders, power sources, and components  — 1 year
2. Original main power rectifiers s .— 3 years {unconditionally)
3. 20E, 20K, and all welding guns. - 90 days
4, All other Millermatic Feeders - 1 year
5.  All engines - 1 year

Engine Warranties are covered by the engine manufacturers, subject to their procedures and to be handted
through their authorized local Service Stations or agencies. No warranty will be made in respect to trade
accessories, such being subject to the warranties of their respective manufacturers,

MILLER Electric Mfg, Co. will not be liable for any loss or consequential damage or expense aceruing
directly or indirectly from the use of equipment covered in this warranty.

This warranty supersedes all previous MILLER warranties and is exclusive with no other guarantees or
warranties expressed or implied.
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Circuit Diagram Mo. CA-004 947-1E -

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

{tem or Dia. Part Mo. Listed Replaced With

Page No. Mkgs. - In Parts List Part No, : : Description : . Quantity
item 10 C4 031718 ) 007 967 CAPACITOR, metalized paper 0.1 x Tuf 115 voltsac .. 1
ltem 193 (23 031 670 031 670 CAPACITOR (quantity changes) .. .................. 1
Page 16 (C309. 031670 031 670 CAPACITOR {quantity changes) .,........... P 1
R7 030 282 RESISTOR, WW fixed 5 watt 10 ohm {Eff with
: S/INHGOTBB34) ... . . i a i 1

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEM ORDERING REPLACEMENT PARTS.
0OM-3508 Page B ’



CERTIFICATE

NAME OF EQUIPMENT: MODEL NO

SERIAL NO DATE

This equipment has been type-tested under standardized field test conditions as recommended
by the Joint Industry Committea on High Frequency Stabilized Arc Welding Machines found to rad-
iate less than 10 microvolts per meter at o distance of one mile, the maximum ollowabie limit
established by the Federal Communications Commission for equipment of this type.

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

USER’S CERTIFICATION

The welding equipment identified above has been installed in accordance with the specific in-
structions applicable to this model as outlined in the instruction book furnished, It is being used
only for the purpose for which it was intended and is being maintained and operated in accord-
ance with the monufacturer's instructions.

Date Installed Signed







wasa SECTION 1-SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCE wem

11,

INTRODUCTION

We learn by experience. Learning safety through personal
experience like a child touching a hot stove is harmful, waste-
ful, and unwise. Let the experience of others teach you,

Safe practices developed from experience in the use of weld-
ing and cutting are described in this manual. Research, devel-
opment, and field experience have evolved reliable equipment
and safe installation, operation, and servicing practices. Acci-
dents occur when equipment is impropery used or main-
tained. The reason for the safe practices may not always be
given, Some are hased on commeon sense, others may require
technical volumes to explain. It is wiser to follow the rules.

Read and understand these safe practices before attempting

 to install, operate, or sewice the equipment. Comply with

these procedures as applicable to the particular equipment
used and their instruction manuals, for personal safety and
for the safety of others.

Failure to observe these safe practices may cause serious in-
jury or death. When safety becomes a habit, the equipment
can be used with confidence,

Responsibilities of installer, user, and serviceman. Instalia-
tion, operation, checking, and repair of this equipment must
be done only by a competent person, experienced with such
equipment,

These safe practices are divided into two Sections: 1
General Precautions, common to arc wekding and cutting; and
2 - Arc Welding {and Cutting}{only}.

Reference standards: Published Standards on safety are also
available for additional and more complete procedures than
those given in this manual. They are listed in the Standards
Index in these safety rules, ANSI 249.1 is the mast complete,

The National Electrical Code, Occupation Safety and Health
Administration, local industrial codes, and local inspection
requirements also provide a basis for equipment installation,
use, and service,

GENERAL PRECAUTIONS
Burn Prevention

Wear protective clothing - leather (or asbestos) gauntlet
gloves, hat, and high safety-toe shoes. Button shirt collar and
pocket flaps, and wear cuffless trousers to avoid entry of
sparks and slag.

Wear helmet with safety goggles or glasses with side shields
underneath, appropriate filter lenses or plates (protected by
clear cover glass). This is a MUST for welding or cutting, {and
chipping) to protect the eyes from radiant energy and flying
metal, Replace cover glass when broken, pitted, or spattered.
See 1-3A.

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

Ear plugs should be worn when working on overhead orin a
confined space, A hard hatshould be worn when others work
averhead.

Flammable hair preparations should not be used by persons
inten_ding to weld or cut.

Toxic Fume Prevention

Adequate ventilation. Severe discomfort, illness or death ¢an
result from fumes, vapors, heat, or oxygen enrichment or
depletion that welding (or cutting) may produce. Prevent
them with adequate ventitation as described in ANS{ Stan-
dard Z49.1 listed 1 in Standards index, NEVER ventilate
with oxygen,

Lead, cadium, zinc, mercury, and beryllium bearing and simi-
lar materials, when welded (or cut) may produce harmful
concentrations of toxic fumes. Adequate local exhaust venti-
lation 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 used.

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

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

Gas leaks in a confined space should be avoided. Leaked gas
in large gquantities can change oxygen concentration danger-
ously. Do not bring gas cylinders into a confined space.

Leaving confined space, shut OFF gas supply at source. The
space will then be safe to re-enter, if downstream valves have
been accidently opened or left open.

Vapors from chlorinated solvents can be decompaosed by the
heat of the arc {or flame) to form PHOSGENE, a highly toxic
gas, and other lung and eye irritating products, The ultra-
violet (radiant) energy of the arc can also decompose tri-
chloroethylene .and perchloroethylene vapors to form phos-
gena. DO NOT WELD or cut where solvent vapors can he
drawn into the welding or cutting atmosphere or where the
radiant energy can penetrate to atmospheres containing even
minute amounts of trichlorethylene or perchlorethylene.

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 doors, and through
wall or floor openings, out of sight of the goggled operator.
Sparks and slag can fly 35 feat.

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, ventilators. I the
work can not be moved, move combustibles at least 35 feet
away out of reach of sparks and heat; or protect against
ignition with suitable and snug-fitting, fire-resistant covers or
shields,

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

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

a. appreciable combustibles lincluding building construc-
tion) are within 35 feet

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

c. openings [concealed or visible) in floors ar walls within 35
feet may expose combustibles to sparks

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

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

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

An empty container that held combustibles, or that can pro-
duce flfammable or toxic vapors when heated, must never be
welded on or cut, unless container has first been cleaned as
described in AWS Standard AB.0, listed 3 in Standards index.
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This includes: a thorough steam or caustic cleaning {or a
solvent or water washing, depending on the combustible's
solubility) followed by purging and inerting with-nitrogen or
carbon dioxide, and using protective equipment as recom-
mended in A6.0. Waterfilling just below working level may
substitute for inerting.

A container with unknown contents should be cieaned (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 cutting. They can explode.

Explqsive atmospheres. Never weld or cut where the air may
contain flammable dust, gas, or liquid vapors {such as gaso-
line}.

Compressed Gas Equipment

Standard precautions, Comply with precautions in this
manual, and those detailed in CGA Standard P-1, PRECAU-
TIONS FOR SAFE HANDLING OF COMPRESSED GASES
IN CYLINDERS, listed 6 in Standards index.

1. Pressure Regulators

Regulator relief valve is designed to protect only the regula-
tor 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 reguiator was designed.

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

L.eaks - if gas leaks externally,

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

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

‘Repair. Do NOT attempt repair. Send faulty regulators for

repair to manufacturer’s designated repair center, where
special technigques and tools are used by trained persannel.

2. Cylinders

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

Avaid electrical circuit contact with cylinders including third
rails, electrical wires, or welding circuits. 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 anly cylinders with name of gas
marked on them; do not rely on color to identify gas con-
tent. Notify supptier 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 return promptly.

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

Secure from falling. Chain or secure cylinders upright when a
regulator {and hose} are connected to it.

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

Transporting cylinders. With a crane, use a secure support
such as a platform or cradle. Do NOT lift eylinders off the
ground by their valves or caps, or by chains, slings, or mag-
nets.

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

Stuck valve. Do NOT use a hammer or metal 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 shoulrd never be modified or exchanged.
3. Hose

Prohibited use, Mever use hose other than that designed for
the specified gas. A general hose identification rule is: red for
fual gas, green for oxygen, and black forinert gases,

Use ferrules or clamps designed.for the hose (not ordinary
wire or other substitute} as a binding to connect hoses to
fittings, .

No copper tubing splices. IJse only standard brass fittings 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 other
wise damaged.

Coil excess hose to prevent kinks and tangles,

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

Examine hose regularly for leaks, wear, and |oose connec-
tions. Immerse pressured hose in water; bubbles indicate
leaks.

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

4. Proper Connections

Clean cylinder wvalve 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 scurces of ignition. Wipe with a clean lint-
less cloth,

Match regulator to cylinder. Before connecting, check that
the regulator label and cylinder marking agree, and that the
reguiator inlet and cylinder outlet match. NEVER CON-
NECT a regulator designed for a particular gas or gases 10 a
cylinder containing any other gas.

Tighten connections, When assembling threaded connections,
clean and smooth seats where necessary. Tighten. If cannec-
tion leaks, disassemble, clean, and retighten. For metal-to-
metal seating, use correct wrenches, available from your
supplier. For C-ring connections, hand tighten.

Adapters. Use a CGA adapter {available from your supplier)
between cylinder and regulator, if one is required. Use two
wrenches 1o tighten adapter marked RIGHT and LEFT
HAND threads.

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

5. Pressurizing Steps:

Drain regulator of residual gas through sujtable vent before
opening cylinder (or manifold valvel by turning adjusting
serew in {clockwise). Draining prevents excessive comprassion
heat at high pressure seat by allowing seat to open on pressur-
ization. Leave adjusting screw engaged slightly on single-stage
regulators.

Before opening cylinder valve, check that hoses are con-
nected and that downstream valves are closed.

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 regu-
lator maximum) leave cylinder valve in following position:
For oxygen, and inert gases, open fully to seal stam against



1-3.

possil;}e 1gak. For fuel gas, open to less than one turn to
permit quick emergency shutoff.

Use pressure charts (available from your supplier) for safe
an_d efficient, recommended pressure settings on regulators. It
will reduce backfiring and chance of flashbacks.

Check for leaks on first pressurization and regularly there-
after. Brush with soap solution {capful of lvory Liquid* or
equivalent per gallon of water}. Bubbles indicate {eak. Clean
off spapy water after test; dried spap is combustible,

User Responsibilities

Remove leaky or defective equipment from service immed-
iately and repair them only if recommended in equipment
instruction manual. Send others for repair to manufacturer's
designated repair center where special techniques and tools
are used by trained personnel. Refer to User Responsibilities
statement in equipment manual,

Leaving Equipment Unattended
Close gas supply atsource and drain gas.
Rope Staging-Support

Rope staging-suppart should not be used for welding or cut-
ting operation; rope may burn,

ARC WELDING

Comply with precautions in 1-2 and this section. Arc Weld-
ing, properly done, is a safe process, but a careless operator
invites trouble. The equipment carries high currents at signifi-
cant voltages. The arc is very bright and hot. Sparks fly,
fumes rise, ultraviolet and infrared energy radiates, weld-
ments are hot, and compressed gases may be used. The wise
operator avoids unnecessary risks and protects himself and
others from accidents. Precautions are described here and in
standards referenced in index.

Burn Protection
Comply with precautions in 1-2.

The welding arc is intense and visibly bright, 115 radiation can
damage eyes, penetrate lightweight clothing, reflect from
tight-colored surfaces, and burn the skin and eyes. Skin burns
resemble acute sunburn, those from gas-shielded arcs are
more severe and painful, DON'T GET BURNED; COMPLY
WITH PRECAUTIONS.

1. Protective Clothing

Wear long-sleeve clothing [particularly 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
collar to protect chest and neck and button pockets to pre-
vent entry of sparks.

2. Eye and Head Protection

Protect eyes from exposure te arc. NEVER look at an elec-
tric arc without protection.

Welding helmet or shield containing a filter plate shade no. 9
or denser must be used when welding. Place over face before
striking arc.

Protect fifter 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 1M-
MEDIATELY. Replace clear cover plate when broken, pitted,
or spattered.

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

*Trademark of Proctor & Gamble.

3. Protection of Nearby Personnel

Enclosed welding area. For production welding, a separate
room or enclosed bay is best. In open areas, surround the
cperation with low-reflective, non-combustible screens or
panels. Allow for free air circulation, particularly at floor
level.

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

QOthers 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.

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

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

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.

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

Never strike an arc on a cylinder or other pressure vessel. It
creates a brittle area that can cause a violent rupture or lead
to such a rupture later under rough handting.

Compressed Gas Equipment
Compiy with precautions in 1-2D.

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 sur-
face when welding, without suitable protection.

To protect against shock:

Keep body and clothing dry. Never work in damp area with-
out adequate insulation against electrical shock, Stay on a
dry duckboard, or rubber mat when dampness or sweat can
not be avoided. Sweat, sea water, or moisture between body
and an electrically HOT part - or grounded matal - reduces
the body surface electrical resistance, enabling dangerous and
possibly lethal currents to flow through the body.

1. Grounding the Equipment

When installing, connect the frames of each unit such as
welding power source, control, work table, and water circula-
tor 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 io a pipe carrying ANY
gas or a flammable liquid such as oil or fuel.

Three-phase connection. Check phase requirement of equip-
ment before installing, If only 3-phase power is available,
cannect single-phase equipment to only two wires of the
3-phase line. Do NOT conrect the equipment ground lead to
the third {live] wire, or the equipment will become electri-
cally HOT - a dangerous condition that can shock, possibly
fatally,

Before welding, check ground for continuity. Be sure conduc-
tors are touching bare metal of equipment frames at connec-
tions.

If a line cord with a ground lead is provided with the equip-
ment for connection to aswitchbox, connect the ground lead
to the grounded switchbox. If a three-prong plug is added for
connection to a grounded mating receptacle, the ground lead
must be connected to the ground prong only. |f the line cord
comes with a three-prong plug, connect to a grounded mating
receptacle. Never remove the ground prong from a plug, or
use aplug with a broken off ground’prang.

OM-350 Page 3
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2. Electrode Holders

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

3, Connectors

Fully insulated {ock-type connectors should be used to join
welding cable lengths,

4. Cahles

Frequently inspect cables for waear, cracks and damags.
IMMEDIATELY REPLACE those with excessively worn or
damaged insulation to avoid possibly - lethal shock from
bared cable. Cables with damagsd areas may be taped to give
resistance equivalent to original cable. Keep cable dry, fres of
oil and grease, and protected from hot metal and sparks.

6, Terminals

Terminals and other exposed parts of alectrical units shouid
have insulating covers secured before operation.

6., Electrode Wire

Electrode wire becomes electrically HOT when the power
switch of gas metal-arc welding equipment is ON and welding
gun trigger is pressed, Kesp 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 equipment, shut
OFF all power and remove (ine fuses {or fock or red-tag
switches) to prevent accidental turning ON of power. Discon-
nect afl cables from welding power source, and pull all 115
volts line-cord plugs.

1-4.

Do not open power circuit or change polarity while welding.
I, in an emergency, i1 must be disconnected, guard against
shock burns, or flash from switch arcing.

Leaving equipment unattended. Always shut OFF and dis-
conngct al power 10 equipment.

Power disconnect $witch must be available near the welding
power source.

STANDARDS BOOKLET INDEX

For more information, refer to the following standards or
their latest revisions and comply a5 applicable: .

1. ANSI Standard Z49.1, SAFETY IN WELDING AND
CUTTING obtainable from the American Weliding
Society, 2501 NW 7th St., Miami, Fla, 33125,

2. ANS) Standard Z87.1, SAFE PRACTICE FQR QCCUPA-
TION AND EDUCATIONAL EYE AND FACE PROTEC-
TION, ohtainable from American National Standards
Institute, 1430 Broadway, New York, N.Y. 10018.

3. American Welding Society Standard AG6.0, WELDING
AND CUTTING CONTAINERS WHICH HAVE HELD
COMBUSTIBLES, obtainable same as item 1,

4, NFPA Standard 81, OXYGEN-FUEL GAS SYSTEMS
FOR WELDING AND CUTTING, obtainable from the
National Fire Protection Association, 470 Atlantic
Avenue, Boston, Mass. D2210. .

8, NFPA Standard 51B, CUTTING AND WELDING PRO-
CESSES, obtainable same a5 item 4,

6. CGA Pamphlet P-1, SAFE HANDLING OF COM-
PRESSED GASES IN CYLINDERS, obtainable from the
Compressed Gas Association, b03 Fifth Avenue, New
York, N, Y. 10036,

7. OSHA Standard 28 CFR, Part 1910, Subpart Q, WELD-
ING, CUTTING AND BRAZING,



———— SECTION 2 - INTRODUCTION

 Rated Welding Max.
Welding Cuirrent Open- Amperes Input At Various Load Qutputs Weight
Current Ranges Circuit Load
Amperes Amperes Voltage Qutput 200{208} Volts

60 Hz. Single-Phase ] i " Dimensions | [Pounds)

300 @ T 300 Amps @
32 Volts AC & DC 22 Volts AC -

Duty Cycle

300 Amps @
32 Volts AC - Balanced -
- SMAW (Rated
Load Qutput)

106

230 Volts| 460 Volts | KVA] KW “{Inches) Net |Ship

96 48 21 | 128

300 Amps @
22 Volts AC -
Balanced-Argon
-GTAW

144

131 65 30 | 9.2

375 Amps @
22 Volts AC -
Balanced-Argon
-GTAW-

185

: 168 84 33 | 136

Low 5-75 80

0,
60% High 15-375

Fully Unbalanced
{Max.-Penetration) -

Argon - GTAW

156

Height- 456-7/8
141 70 a2 | o [Width -31-17] 70 | B9
" |Depth - 22-3/4) 0% | 0%

375 Armps @

23 Volts AC -
Fully -Unbalanced
(Max. Penetration) -
Argon - GTAW

187

170 85 | 39 [ 144

300 Amps @
25 Volts AC -
Max. Cleaning-
Argon - GTAW

142

129 65 29 { 1.2

300 Amps @
15 Volts DC -
Argon - GTAW

B89

63 32 14 8.8

300 Amps @
32 Volits DC -
SMAW -

88

80 40 181124

300 Amps @
29 Volts DC -
Straight
Polarity-Helium
-GTAW

77

70 35 16 | 11.6

SMAW - Shielded Metal-Arc (SMAW) Welding
GTAW - Gas Tungsten-Arc {(GTAW) Welding

2-1,

Figure 2-1. Specifications

GENERAL

This manual has been prepared especially for use in familiar-
izing personriel with the design, installation, operation, main-
tenance, and troubleshooting of this equipment. All informa-
tion presented herein should be given careful consideration to
assure optimum performance of this equipment.

RECEIVING-HANDLING

Prior to installing this. equipment, clean ail packing materiat
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
and freight bill will be furnished by the carrier on request if
accasion to file claim arises,

When requesting information concerning this equipment, it is

sssential that Model  Description and/for Stock Number and
Serial {or Style} Numbers of the equipment be supplied.

. DESCRIPTION

This single-phase input welding power source is designed to
be used for alternating current {acl or direct current {dc}

Shielded Metal-Arc (SMAW) Welding, Gas Tungsten-Arc :

{GTAW) Welding, or Spot Welding

SAFETY

Before the equipment is put into operation, the safety sec-
tion at the front of this manual should be read completely.

This will help avoid possible injury due to misuse or improper
welding applications.

The following definitions apply to CAUTION, IMPORTANT,
and NOTE blocks found throughout this manual:

Under this heading, installation, operating, and main-
tenance procedures or practices will be found that if
not carefutty followed may create a hazard to

l personnel. I

IMPORTANT

Under this heading, installation, operating, and main-
tenance proceduies or practices will be found that if
nat carefully followed may result in damage to equip-

I ment. I

Under this heading, explanatory statements will be
found that need special emphasis to obtain the most
efficient operation of the equipment.

OM-350 Page 5
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31.

LOCATION {Figure 3-1)

2-3/4"
2p
44.1/8" \ g%\
9/16" Dia.
4 Holes  t-7/8"
/5;4\
b 1 th) —~
25-1/2" —,{(22-3/4"
31-1/8% 2-13/16"

TB-000 793-A

Figure 3-1, Overall Dimensions and Mounting Hole Layout

3-2.

A proper instailation site should be selected for the welding
power source if the unit is to provide dependable service, and
remain relatively maintenance free.

A proper installation site permits freedom of air movement
into and out of the welding power source, and also least
subjects the unit to dust, dirt, moisture, and corrosive vapors.
A minimum of 18 inches of unrestricted space must be main-
tained between the welding power source front and rear
panels and the nearest obstruction. Also, the underside of the
welding power source must be kept completely free of
obstructions, The installation site should also permit easy
removal of the welding power source outer enclosure for
maintenance functions,

IMPORTANT

Do not place any filtering device over the intake air
passages of the welding power source as this would
restrict the volume of intake air and thereby subject
the welding power source internal components to an
overheating condition and subseguent failure. War-

I ranty is void If any type of filtering device is used. I

Holes are provided in the welding power source base for
mounting purposes. Figure 3-1 gives overall dimensions ard
the base mounting hole layout.

On most welding power sources a lifting device is provided
for moving the unjt. Howaever, if a fork litt vehicle is used for
lifting the unit, be sure that the lift farks are tong enough to
extend completely under the base.

IMPORTANT

The use af lift forks too short to extend out of the
opposite side of the base will expose internal com-
ponents to damage should the tips of the lift forks

I penetrate the bottom of the unit. I

ELECTRICAL INPUT CONNECTIONS

It is recommended that a line disconnect switch be
installed in the input circuit to the welding power
source. This would provide a safe and convenient
means to completely remove all electrical power from
the welding power source whenever it is necessary to

I perform any internal function on the unit, I

SECTION 3 - INSTALLATION

Before making electrical input connections to the

welding power source, “‘machinery lockout
procedures’’ should be empioyed. If the connection is
to be made from a line disconnect switch, the switch
should be padiocked in the open position. If the
connection is made from a fuse box, remove the fuses
from the box and padlock the cover in the c¢losed
position. If the unit is connected to a circuit breaker,
or other disconnecting device without locking
facilities, attach a red tag to the device to warn others

I that the circuit is being worked on. l

Electrical Input Requirements

This welding power source is designed to be operated from a
single-phase, 60 Hertz, ac power supply which has a line volt-
age rating that corresponds with one of the electrical input
voltages shown on the welding power source nameplate. Con-
sult the local electric utility if there is any question about the
type of electrical systern available at the installation site or
how proper connections to the welding power source are to
be made.

Input Conductor Connections -

Do not connect the input conductors to the single-
+ phase power supply until ail electrical input connec-

I tions have been made to the welding power source. I

The input conductors should be covered with an insulating
material which conforms to local electrical standards. Table
3-1 is provided only as a guide for selecting the proper size
input conductors and fuses.

Table 3-1. Input Conductor and Fuse Size

Input Conductor Size —AWG* Fuse Size — Amps
200(208)v | 230v | 460V | 200(208)V | 230V | 460V
3/0 2/0 3
(6) 6 | 8 200 175 | 90

*Input conductar sizes are based on allowable ampacities of

insislated copper conductors, having a temperature rating of
750C, with not more than three conductars in a raceway or
cabte. Numbers in { ) are egquipment ground conductor sizes,

Insert the two input conductors pius one graund conductor
through the access hole on the rear panel. This hole will
accept standard conduit fittings. See Figure 3-2 for hole loca-
tion and size.

It i5 recommended that a terminal lug of adequate
amperage capacity be attached to the ends of the in-
put and ground conductors. The hale diameter in the
terminal lug must be of proper size to accommodate

I the fine and ground terminal studs. l

The ground terminal is connected to the welding
power source chassis and is for grounding purposes
only. Do not connect a conductor frem the ground
terminal to any one af the line terminals as this will
result in an electrically energized weiding nower

l source chassis. I

Connect the two input conductors te the terminals on the
primary terminai board line and cqnnect the ground conduc-
tor ta the ground terminal. (Refer 1o the input voltage label
for identification of these terminals. See Figure 3-2 for loca-

0OM-350 Page 7
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Switch

Input Voltage
Jumper Links

Line
Terminals

1-3/4™ Access Hola

Ground Terminal

3 - 3. SECONDARY CONNECTIONS {Figure 4-1)

The secondary terminals are located behind the lower front
access door and are labeled ELECTRQDE and WORK. See
Figure 4-1 for the location of these terminals.

. Welding Cables

It is recommended that the welding cables be kept as short as
possible, be placed close together, and be of adequate current
carrying capacity. The resistance of the weiding cables and
connections cause a voltage drop which is added to the valt-
age of the arc. Excessive cable resistance may result in over-
loading of the welding power source as well as reducing the
maximum current output of which the welding power source
@s capable. The proper operation of any welding power source
is to a great extent dependent on the use of welding cables
and cennections that are in goad condition and of adeguate
size. An insulated holder must be used to ensure the opera-
tor's safety.

Table 3-2. Secondary Cable Sizes

Input Voltage Label

TC-000 794-A

Figure 3-2. Input Conductor Connections

tion of this jabel.] The remaining end of the ground conduc-
tor should be connected to a proper ground. Use whatever
grounding method that i5 acceptable to the local electrical
inspection authority.

Matching The Welding Power Source To The Avail-
able Input Voltage

The input voltage jumper links provided on the primary ter-
minal board permit the welding power source to be operated
from wvarious line voltages. The various voltages from which
this wetding power source may be operated are stated on the
welding power source nameplate and on the input voltage
label. See Figure 3-2 for location of this label, The input
voltage jumper links on this welding power source are posi-
tioned for the highest of the voltages stated on the name-
plate. If the welding power source is to be operated from a
line voltage which is lower than the highest voltage for which
the unit was designed, the jumgper links will have to be moved
to the proper positions before operation of the welding pow-
er source commencges. Figure 3-3 shows the various positions
for which the jumper links may be set on the standard weld-
ing power source. 1f the input voitages on the welding power
source nameplate differ from those shown in Figure 3-3, the

WELDING

TOTAL LENGTH OF CABLE ( COPPER) IN WELD CIRCUIT

AMPERES

*80

100

150

200

250

300

350

400

100
160
200
250
300 |1

380 | 1/0
400 | 2/0
500 |3/0

4
3
2
1
o
1/0
2/0
3/0

4

2

t
140
z2/0
3/0
3/0
4/0

3

1
1/0
2/0
3/0
4/Q
4/0
2-2/0

2
1/0
2/0
3/0
4/0
4;/0
2-2/0
2-3/0

1
210
3710
4/0
4/0
2-2/0
2-3/0
2-3/0

1/
3/0
4/0
4/0
2-2/0
2-310
3-2/0
2.4/Q

10
3/0
470
2-2/Q
2-3/0
2-3/0
2-4/0
3-3/0

NOTE: *A.

50 FEET OR LESS.
CABLE SIZE 15 BASED ON DIRECT CURRENT (OC),
60% DUTY CYCLE AND EITHER A 4 VOLTS OR LESS
DROP OR A CURRENT DENSITY OF NOT OVER 300
CIRCULAR MILS PER AMP.
INSULATION WITH A VOLTAGE
RATING TO WITHSTAND THE CPEN-CIRCU{T VOLT-
AGE {OCV) OF THE WELDING POWER SOURCE MUST
BE USED. WHILE MOST WELDING POWER SOURCES
HAVE AN OPEN-CIRCUIT VOLTAGE OF LESS THAN
100 VOLTS, SOME WELDING POWER SOURCES OF
SPECIAL DESIGN MAY HAVE HIGHER OPEN-CIRCUIT
VOLTAGE.

WELD CABLE

A-002 624

Use Table 3-2 as a guide for selecting the correct welding
cable size for the anticipated maximum weld current that will
be used. Table 3-2 takes into account the total length of
cable for the weld circuit. This means the length of the elec-
trode cable that connects the electrode holder to the welding
power source and the work or ground cable between the
welding power source and the work or ground cable between

input voltage jumper links must be positioned as shown on

the input voltage label.

If enly one jumper link is required on each of the
grouped terminals, it is recommended that the unused
jumper links be placed across the terminals which are
to be used. This will prevent losing the jumper links

I which are not required for this connection. I

200 (208) VOLTS

ENd o o Gl

o ] @

GR. L4 L2
230 VOLTS
o (IR

o O o

GR. Ly Lz
460 VOLTS
o o m o @

o © ©

GR. L3 Lz TA-005 518

Figure 3-3. Input Voltage Jumper Link Arrangement

3-4.

the welding power source and the workpiece. For example:
If the electrode cable is 75 feet long and the work or ground
cable is 25 feet long, you would select the size cable from
Table 3-2 that is recommended fer 100 feet at the maximum
amperage that will be used. In a 100 foot weld circuit, where
the maximum anticipated weld current is 300 amperes, 1/0
weld cable wauld be recommended for hoth the electrode
and work cables.

GAS AND COOLANT CONNECTIONS (Figure 4-1)

The gas and coolant wvalves, located behind the lower front
access door, provide on-off control of gas and coolant to the
electrode holder {Gas Tungsten-Arc Welding Process}. The gas
valve fittings have right-handed threads, while the coolant
fittings have left-handed threads.

If a recircuiating type coolant system is used, do not connect
the system through the coolant valve as damage may occur £o
the motor of the coolant system because the coolant valve
will shut off, thus blocking the coolant flow.

. REMOTE CONTACTOR AND CURRENT CON-

TROL RECEPTACLE (Figure 4-1)

The use of the word CONTACTOR is superficial only
in that there is no physical contactor within the weld-
ing power source but rather a semi-conductor device
which functions as a normal contactor,



The REMOTE CONTACTOR AND CURRENT CONTROL
receptacle, located behind the lower front access door on the
welding power source, provides a junction point for connec-
ting a remote contactor control and/or a remote current con-
trol to the internal circuitry within the welding power source.
Teo connect the remote contactor and/ar current control to
the REMOTE CONTACTOR AND CURRENT CONTRCL
recepfacle, insert the five-pin plug from the remote control
fully into the receptacle. Ensure that the plug keyway aligns
with the receptacie key. Rotate the plug threaded collar
clockwise as far as possible onto the receptacle threaded
body to secure the plug in the receptacle. {See Section 4 for
CONTACTOR and CURRENT switches which operate in
canjunction with this receptacle.}

————————— SECTION 4 - FUNCTION OF CONTROLS

Curvent

Switch

Cantactor,
Switch

Start Current Swltih_-—-_-’J_
Crater Fill Swltch |
High Frequency Switch
Start Current Contro}

AC Balance Control
Post-Flow Time Control

1
Work /
/-—‘

IMPORTANT

Do not attempt to inject 115 volts into the Remote
Contactor And Current Control receptacle, as 24 volts
is present. Failure to comply will. result in damage to

I the welding power source. I

3-6. 115 VOLTS AC RECEPTACLE (Figure 4-1)

A grounded duplex receptacle, located behind the lower
front access door, is provided to furnish 115 volts ac to oper-
ate external accessories. A 10 ampere circuit breaker {see
Figure d4-1) limits the current ohtainable from the duplex
receptacle.

Current Contral
Vvoltmeter AC and DC*
Ammeter AC and OC*
Pre-Flow Switch*
Pre-Fiow Control*
Pilot l.amp

Power Switch

Spot Time Control*
Spot Time Switch*
Pulser Switch**

%0n Time Control**

Puises Per Second
Control**

Background Current

Polarity Switch
AC/DC Switch

Remote Contactor and
S~~~ Current Control Receptacle

[ == Gas Valve Inlst
[ Gas Valve Qutlet
| =—~Coelant Valve Outlet

T —————Coolant Valve inlet

Secondary
Terminal 115 Volts AC Receptacles
Efectrode 115 Vqlts Control
Secandary Circuit Breaker
Terminal High Frequency Spark Gaps

*Qptional Accessories Access S I:itig:s;'regtcl’ir::;rl

**puiser Models Only Openings \u y
TC-000 795-A

Figure 4-1. Front Panel View

amperage range of each switch position is provided an the
welding power source nameplate. |f the amperage desired
should fall in the overlapping area of two ranges, it is recom-
mended that the fower of the two ranges be used, as better
fine amperage adjustment is obtained in the lower of the two
ranges,

4-1. POWER SWITCH (Figure 4-1)

Even though the POWER switch is.in the OFF posi-
tion and the welding power source is apparently elec-
trically shut down, electrical input power is still nre-
sent on all circuitry up to the POWER switch. To
completely cut off all electrical power to the welding
power source, it will be necessary to place the line
disconnect switch in the OFF position or to remove
the line fuses.

E

Piacing the POWER switch in the ON position will energize
the welding power source fan and control circuitry and place
the welding power source in a ready-to-weld status. Placing

Fine amperage acdjustment within the coarse range selected is
accomplished by the CURRENT CONTROL. The complete
function of this cantrol is explained in Section 4-2B.

IMPORTANT

Do not change the position of the RANGE switch
whiie welding or under load, as this will cause the
contacts of the switch to arc. Arcing across the con-
tacts will cause the contacts to become pitted and

the POWER switch in the OFF position will shut the welding thereby eventually to become inoperative.
pawer source down, _
4-2. CURRENT CONTROL (Figure 4-1} B. Current Control

The CURRENT CONTROL provides a means of selecting the
exact amperage desired within the entire range being used.

A. Range Switch

The RANGE switch provides the capability of setecting from
two ac or dc coarse amperage ranges: HIGH and LLOW. The

Rotating the control in a clockwise direction increases the
amperage output.

OM-350 Page 9
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The contacts of the CURRENT CONTROL are of the
continuous cantact type, thereby making it possible to

I adjust the amperage output while welding, I

The scales surrounding the CURRENT CONTROL are cali-
brated in amperes ac or dc, depending on the position of the
AC/DC switch. Ensure that the scale being read corresponds
to the position of the RANGE switch.

Current Switch

If a remote current control is to be used, make connections
from the remote current control to the REMOTE CONTAC-
TOR AND CURRENT CONTROL receptacle as instructed in
Section 3-5.

When remote control of the current is desired, it is essential
that the CURRENT switch be placed in the REMOTE posi-
tion. Likewise, if a remote current control is not to be uti-
lized, the switch must be in the PANEL pasition. When in the
PANEL position, only the CURRENT CONTROL on the
front panel will control the amperage.

. Polarity Switch

The POLARITY switch provides a means of selecting either
de-straight or dc-reverse polarity without having to change
the secondary cabie connections.

Placing the POLARITY switch in the STRAIGHT position
causes the ELECTRODE secondary terminal to be of nega-
tive polarity and the WORK secondary terminal to be of
positive polarity. Conversely, if the POLARITY switch is
placed in the REVERSE paosition, the ELECTRODE secon-

dary terminal is of positive polarity and the WORK secon- !
dary terminal is of negative polarity, The POLARITY switch

has no effect on the welding operations when the AC/OC
switch is in the AC position,

IMPORTANT

Do not change the position of the POLARITY switch
while welding or under load, as this will cause the
contacts of the switch to arc. Arcing across the con-
tacts will cause the contacts to become pitted and

I thereby eventually to become inoperative. I

. AC/DC Switch

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

IMPORTANT

Do not change the position of the AC/DC switch while
welding or under load as this will cause the contacts of
the switch to arc, Arcing across the contacts will cause
the contacts to become pitted and thereby eventually

I to become inoperative, I

START CURRENT CONTROL (Figure 4-1)

The START CUWRRENT control facility in this welding
power source permits the operator to select an amperage set-
ting for arc initiation which is different from the setting of
the CURRENT CONTROL. The starting current selected is in
effect for approximately the first second of the weld. After
this time period, the weld current goes to the setting of the
CURRENT CONTROL,

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 position
makes the START CURRENT controf inoperative thereby
causing the weld current to go immediately to the setting of
the CURRENT CONTROL. at arc initiation.

. Start Current Control

The START CURRENT control provides fine current selec-
tion within the minimum t© 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 CON-
TROL.

The scale surrounding the START CURRENT control is cali-
prated arbitrarily and should not be misconstrued as an
amperage ar voltage reading. It is recommended that meters
be read whenever it is necessary to know the amperage and
voltage output,

. CONTACTOR SWITCH (Figure 4-1)

The contactor controd circuitry in this welding power source
enables the operator to remotely control the availability of
weld output from the work station provided that the POWER
switch is in the OM position.

1f a remote contactor control is to be used, make connections
to the REMOTE CONTACTOR AND CURRENT CONTROL
receptacle as instructed in Section 3-5.

If a remote contactor control is not to be used, place the
CONTACTOR switch in the STANDARD paosition, When in
the STANDARD position, weld output is available as soon as
and for as long as the POWER switch is ON,

When a remote contactor control is to be used, the CONTAC-
TOR switch must be placed in the REMOTE position, With a
remote contactor control, weld output is available whenever,
and for as long as, the remote contactor control switch is
closed,

Whenever the CONTACTOR switch is in the STAN-
DARD position, open-circuit voltage will be present at
the secondary terminals as long as the POWER switch
is ON,

_

. REMOTE CONTACTOR CONTROL SWITCH

Remote contrel of the solid state contactor in the welding
power source can be achieved through use of the supplied
maintained-contact slide switch. The switch has heen de-
signed for attachment to the electrode holder handle,

See Section 3-5 and the instructions supplied with the switch
for installation procedures. When installed, the switch pro-
vides finger tip control of the contactor circuit by the opera-
tor while welding with the CONTACTOR CONTROL switch
in the REMOTE position.

. HIGH FREQUENCY SWITCH (Figure 4-1)

Ensure that the HIGH-FREQUENCY switch is in the
OFF position before performing Shielded Metal Arc

{SMAW) Welding. The attempted use of high
frequency to establish an arc with a stick electrode
could cause an arc to form between the electrode
holder and the operator, which could result in serious

I injury. i I

The HIGH-FREQUENCY switch provides three positions
which determine the length of time the high frequency is
either on or off.

. Start Position

When in the START position, high frequency is present at
the welding electrode when the arc is initiated and for



approximately 2.5 seconds thereafter. Once the 2.5 second
time interval has expired, and even though the remote con-
tactor control switch is closed, the high-frequency is deener-
gized. High-frequency is present again automatically when-
ever the arc requires high-frequency.

Continuous Position

When the HIGH-FREQUENCY switch is in the CON-
TINUOUS position, high frequency will be present whenever
weld current is available at the output terminals.

If the CRATER FILL switch is in the QUT positian, high
frequency will be shut down when the remote cantrol switch
is released.

If the CRATER FILL switch is in the IM position and the
remote control switch is reteased, high frequency will con-
tinue to be present until the end of the crater fill period.

. Off Position

High frequency is not available when in the OFF position,
even if the remote contactor control switch is closed.

. COOLANT-GAS POST-FLOW CONTROL (Figure

41)

An adjustable 0 to 60 second ceolant-gas POST-FLOW TIME
controt is provided for controlling the period of time shield-
ing gas and cootant is alowed to flow after the arc is extin-
guished. The POST-FLOW TIME control governs the opera-
tion of a post-flow timer within the welding power source.

Rotating the control in a clockwise direction increases the
post-flow time. The scale surrounding the POST-FLOW TIME
control is calibrated in seconds to aid in the selection of a
post-flow time period suited to the individual welding opera-
tion,

As soon as the arc has been extinguished, the post-flow timer
begins to time out the selected period of post-flow time.
Once the timer has timed out, the gas and coolant valves
close and thereby cut-off shielding gas and coolant flow, The
timer automatically resets and is ready for another weld
cycle.

The post-flow timer is automatically disabled when-
ever the CONTACTOR switch is in the STANDARD
position and the remote contactor control is discon-
nected from the welding power source, despite the
position of the POST-FLOW TIME control. To pre-
vent the gas/coolant valves from being operable when
the Shielded Metal-Arc (SMAW) Welding process is
used, ensure that the CONTACTOR switch is in the
STANDARD position and the remote contactor con-
trol is disconnected from the welding power source,

M

. CRATER FILL SWITCH (Figure 4-1)

The CRATER FILL switch provides a means for selecting
whether the crater-fill circuit is operative or not. Placing the
CRATER FILL switch in the IN position allows the crater-fill
circuit to be operative, whereas placing the switch in the
OUT paosition disables the crater-fill circuitry.

The crater-fill circuitry provides a gradual decline of weld
current from the selected weld current to a low level of weld
currenit, This weld cutput declination occurs over an approxi-
mate five-second time interval. By utilizing the crater-fill cir-
cuitry in the Gas Tungsten-Arc (GTAW} Welding process, bet-
ter weld-puddle solidification at the end of the weld is
achieved,

Whenever the CRATER FILL switch is in the IN positian,
the CURRENT switch should be placed in the PANEL posi-

tion and the CONTACTOR switch should be placed in the
REMOTE position.

If the START CURRENT swizch is in the ON position and
the CRATER FILL switch is in the IN position, about seven
seconds must be allowed between the time the remote con-
tactor control switch is opened and the time the remote con-
tactor control switch is again closed. This time delay is to
assure proper reset of the start control circuitry.

When utilizing the crater-fill mode, ensure that the POST-
FLOW TIME control is adjusted to a time longer {810 se-
conds) than the crater-fill time. If the POST-FLOW TIME
control is adjusted to a time less than 5 seconds, the shielding
gas and coolant flow ceases before the end of the crater-fill
current decline.

The CRATER-FILL switch should be placed in the
OUT position when employing the Shielded Metal-
Arc {SMAW) Welding process.

. AC BALANCE CONTROL (Figures 4-1 & 4-2)

The AC BALANCE control aiters the basic Gas Tungsten-Arc
(GTAW) Welding 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 paosition vields more 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 basic
weld output wave shape is unaltered and a compromise be-
tween good penetration and good cleaning action will be
achieved.

NOTE

The contacts of the AC BALANCE control are of the
continuous type, thereby making it possible to adjust
this control while welding.

The scale surrounding the AC BALANCE control is cali-
brated arbitrarity and should not be miscontrued as an am-
perage or voltage reading. It is recommended that meters be
read whenever it is necessary to know the amperage and volt-
age output.

When emploving the DC Gas Tungsten-Arc {GTAW}
Welding process, the AC BALANCE control should be
rotatec! torthe BALANCED position.

IMPORTANT

For the AC BALANCE control to work properly, it is
required that the electrode and work welding cables be
connected to the proper terminals on the welding
power source (electrode cable to the ELECTRODE
terminal and work cable to the WORK terminal). The
POLARITY switch is imoperative in the AC mode and
cannot be used to correct reversed connections. If the
cables are reversed, the AC BALANCE contrel will
work backwards,
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Figure 4-2. Square Wave Function Of The AC Balance Control
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4-10. PILOT LAMP (Figure 4-1}

4-11.

The pilot lamp, when illuminated, is a warning that the weld-
ing power source is energized.

HIGH-I;REQUENCY INTENSITY CONTROL (Fig-
ure 4-1

The HIGH-FREQUENCY INTENSITY contral governs the
strength of the high frequency. Rotating the control in a
clockwise direction increases the intensity of the high fre-
quency,

As the high-frequency intensity is increased, the pos-
sibility of interfaring with local electronic apparatus,
especially communication equipment, also increases. It
is recommended that the HIGH-FREQUENCY [N-
TENSITY control be set at as low a position as prac-
tical in order to avoid such interference.

ﬂ

4-12. DUTY CYCLE {Figure 4-3)
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Figure 4-3. Duty Cycle Chart

The duty cycle of the welding power source is the percentage
of aten minute period that a welding power source can safely
he operated at a given output current. This welding power
source is rated 300 amperes, 60 percent duty cycle. This
means the welding power source can be safely operated at
300 amperes welding current for six minutes out of every
ten. If the welding current is decreased, the duty cycle will
increase. Figure 4-3 enahles the operator to determine the
safe output of the welding power source at various duty
cycles,

IMPORTANT

Exceeding the indicated duty cycle will cause the
welding power source to overheat thereby causing

I damage to the welding power source. I

4-13. VOLT-AMPERE CURVES (Figure 4-4)

The volt-ampere curves show the output voltage available at
any given output current within the limits of the minimum
and maximum CURRENT CONTROL settings. Load voltage
is predetarmined to a large degree by arc characteristics. With
the use of the volt-ampere curves, it is possible to determine
the amperage possible for a specific load voltage. With refer-
ence to the volt-ampere curves, the curves show the maxi-
mum and minimum settings of the CURRENT CONTROL
only. Curves of other settings will fall between the maximum
and minimum curves shown.

AC/DC VOLTS

- —KIGH RANGE -

10 LowW
RANGE \
L s i L s L L
[} 50 100 150 200 250 300 350 400

AC/DC AMPERES
B-000 756

Figure 4-4. Volt-Ampere Curves

4-14. METERS (Optional}{Figure 4-1)

4-15.

The meters can be mounted on the frant panel of the welding
power source and are for monitoring the welding operation
and serve as an indication of the welding process. The meters
are not intended for exact current or voltage measurements.
These meters are internally connected to the welding power
source cutput terminals. The voltmeter will indicate the dc
valtage at the secondary terminals, but will not necessarily
indicate the actual voltage at the welding arc. The ammeter
will indicate the current output of the welding powsr source.

PULSER SWITCH (Puilser 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 paosition, the welding power source output
current will pulse between the background current level and
the peak current level. By placing the PULSER switch in the
OFF position, the welding power source cutput will not
pulse, but rather remain at the peak current fevel.

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



4-16.

4-17.

4-18.

There is no interaction between the BACKGROUND CUR-
RENT control, PULSES PER SECOND control, % ON
TIME eontrol, or the PULSER switch and any of the other
welding power source contrals, including the start current
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 remwote control of the output current is employed, only
the peak current level is remotely controlled; the background
current level is still established by the position of the BACK-
GROUND CURRENT control.

% ON TIME CONTROL (Pulser Model Only){Figure
4-1}

The % ON TIME contral provides pulse width selection of
the welding power source output current. The % ON TIME
control is operational only when the PULSER switch is in the
ON position.

Rotating the % ON TIME controt in a clockwise direction
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.

The scate surrounding the % ON TIME control is calibrated in
percentage and should not be misconstrued as a time indica-
tion, '

The contacts of the % ON TIME control are of the
continuous type, thereby making it possible to acdjust

I this control while welding. I

PULSES PER SECOND CONTROL (Pulser Model
Only){Figure 4-1)

The PULSES PER SECOND control provides pulse frequency
selection of the welding power source output current, The
PULSES PER SECOND control is operaticnal only when the
PULSER switch is in the ON position.

Rotating the PULSES PER SECOND control in a clockwise
direction increases the pulse frequency,

The scale surrounding the PULSES PER SECOND control is
calibrated in pulses per second to aid in the selection of a
pulse frequency suitable for the application.

The contacts of the PULSES PER SECOND control
are of the continuous type, thereby making it possible

I to adjust this control white welding. I

BACKGROUND CURRENT CONTROL (Pulser
Model Only)(Figute 4-1)

The BACKGROUND CURRENT and CURRENT CONTROL
provide current selection within the welding power source
output currént range being used. The setting of the BACK-
GROUND CURRENT controt establishes the output current
background level from which the output current travels to
the output current pulse level established by the setting of
the CURRENT CONTROQL. If the CURRENT CONTROL is
adjusted to a setting below the BACKGROUND CURRENT
controi, there will he negative pulse peaking from the hack-
ground reference level. Similarly, if the CURRENT CON-
TROL s adjusted to a setting above the BACKGROUND
CURRENT control, there will be positive pulse peaking from
the background reference level, Rotating the CURRENT
CONTROL and BACKGROUND CURRENT controi in a
clockwise direction increases the output current.

The scale surrounding the BACKGROUND CURRENT con-
trol is calibrated in percentage and should not be miscon-

4-19.

4-20.

strued as an amperage or voltage reading. It is recommended
that meters be read whenever it is necessary to know the
amperage and voltage output.

The contacts of the CURRENT CONTROL and
BACKGROUND CURRENT control are of the contin-
uous type, thereby making it possible to adjust these
controls while welding.

M

COOLANT-GAS PRE-FLOW CONTROL & SWiTCH
(Optional){Figure 4-1)

An adjustable 0 to 15 second cooclant-gas PRE-FLOW TIME
control can be provided for controlling the pericd 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 source.

Rotating the control in a clockwise direction increases the
pre-flow time, The scale surrounding the PRE-FLOW TIME
control is calibrated in seconds to aid in the selection of a
pre-flow time period suited to the individual welding opera-
tion.

As soon as the remote contactaer control switch has heen
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 then automaticalty 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. Conversely, by
placing the PRE-FLOW TIME switch in the OFF position,
coolant-gas pre-flow is not available, despite the position of
the PRE-FLOW TIME control.

The Pre-Flow Timer is automatically disabled when-
ever the CONTACTOR switch is in the STANDARD
position and the remote contactor control is discon-
nected 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 (SMAW) Welding process
is used, ensure that the CONTACTOR switch is in the
STANDARD position and the remote cantactor con-

I trol is disconnected from the welding power source. l

SPOT TIME CONTROL AND SWITCH (Optionéi)
(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 spat time
period suited to the individual welding operation.

When spot welding is desired, the SPOT TIME switch must e
placed in the ON position. Conversely, by placing the SPOT
TIME switch in the OFF position, time government of spot
welding is not available, despite the paosition 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 control has
elapsed, weld current is cut off and the post-How timer starts.

Upon closure of the remote contactor control switch, the
operator may proceed with establishing an arc. As soon as an
arc is struck, the spot weld timer begins timing out. The
remote contactor control switch must remain closed through-
out the entive spot welding time ihterval, If the remote con-
tactor control switch is released prior to the completion of
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the spot weld cycle, spot weld current ceases and the spot
weld timer will recycle,

Whenever the SPOT TIME switch is in the ON position, the
CURRENT switch should be placed in the PANEL paosition
and the CONTACTOR switch should be placed in the RE-
MOTE position.

When the HIGH-FREQUENCY switch is in the CONTIN-
UOUS position, high frequency is present at the secondary
terminals for as long as the remote contactor control switch
is closed.

1f 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 CUR-
RENT control. This is in spite of the position of the CUR-
RENT CONTROL.

————— SECTION 5 - SEQUENCE OF OPERATION

Mever, under any circumstances, operate the welding
power source with any portion of the guter enclosure
removead. In addition to being a hazard, improper cool-
ing may result in damage to the welding transformer
and the welding power source components. Warranty
is void if the welding power source is operated with

I any portion of the outer enclosure removed. I

5-1. SHIELDED METAL-ARC (SMAW) WELDING

Ensure that the HIGH-FREQUENCY switch is in the
OFF position hefore performing Shielded Metal Arc
(SMAW]  Welding. The attempted use of high
frequency to establish an arc with a stick electrode
could cause an arc to form between the electrode
!10_Ider and the operator, which could result in serious
injury.

ﬁ

1. Make all necessary connections as instructed in Sec-
tion 3.

2. Place the CONTACTOR switch in the STANDARD
position and disconnect the remote contactor control
from the welding power source. Under these circum-
stances the POST-FLOW TIME, the PRE-FLOW TIME
and SPOT TIME functions (if the unit is so equipped}
are automatically disabled.

3. If a remote current control is not to he used, place the
CURRENT switch in the PANEL position. If aremote
current control is to be used, place the CURRENT
switch in the REMOTE position,

4. Place the CRATER FILL switch in the OUT position,

5, 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.

6. Rotate the AC BALANCE control ta the BALANCED
position,

7. Place the AC/DC switch in the desired position.

8, If the AC/DC switch has been placed in the DC posi-
tion, place the POLARITY switch in the desired posi-
tion. (The POLARITY switch is disabled when the
AC/DC switch is placed in the AC position.}

9. Place the RAMNGE switch in the desired position;
HIGH position being preferred for most welding appli-
cations.

10. Rotate the CURRENT CONTROL or remote current
cantrol, if used, to the desired position.

The spot timer is automatically disabled whenever the
CONTACTOR switch is in the STANDARD pasition
and the remote contactor control is disconnected from
the welding power source, despite the position of the
SPOT TIME contral or switch. To prevent the spot
weld timer from being operable when the Shielded
Metal-Arc {SMAW). Welding process is used, ensure
that the CONTACTOR switch is in the STANDARD
position and the remote contactor control is discon-

I nected from the welding power sourca. I

11. If the welding power source is a PULSER equipped
madel, 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 PULLSER switch in the
OFF position.

12.  Place the POWER switch in the ON position.

Prior to welding, it is imperative that proper protective
clothing {welding coat and gloves) and eye protection
{glasses and/or welding helmet} be put on. Failure to
comply may result in serious and even permanent
bodily damage.

M

13. Commence welding.

5-2, GAS TUNGSTEN-ARC (GTAW) WELDING

1. Make all necessary connections as instructed in Sec-
tion 3.

2. Place the CONTACTOR switch in the REMOTE paosi-
tion.

3. If a remote current cantrol is not to be used, place the
CURRENT switch in the PANEL position, If a remote
current controb is to be used, place the CURRENT
switch in the REMOTE position.

4, Place the HIGH-FREQUENCY switch in the desired
position and rotate the HIGH-FREQUENCY INTEN-
SITY control to the desired position.

5, Place the CRATER FILL switch in the desired posi-
tion, 1f the CRATER FILL switch is placed in the IN
position, the CURRENT switch should be placed in
the PANEL position and the CONTACTOR switch
should be placed in the REMOTE position,

B. 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 posi-
tion:

a. BALANCED for dc welding.

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

8. 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 in-
structed in Item 4-19. If coolant-gas pre-flow is not
desired, place the PRE-FLOW TIME switch in the
OFF position,

9. Place the AC/DC switch in the desired position,



10.

11.
12,

13

15.

If the AC/DC switch has been placed in the DC posi-
tion, ptace the POLARITY switch in the desired posi-
tion. (The POLARITY switch is disabled when the
AC/DC switch is placed in the AC position.}

Place the RANGE switch in the desired position.

Rotate the CURRENT control or remote current con-
tral, if used, to the desired position.

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

It 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 capabitity is desired,
make necessary adjustments as instructed in Section
4-20 and Section 5-4.

Place the POWER switch in the ON position.

Prior to welding, it is imperative that proper protective
clothing (welding coat and gloves} and eye protection
{glasses and/or welding helmet) be put on. Failure to
comply may resuit in serious and even permanent

I odily damage. I

16.

Commence welding.

5- 3. PULSER OPERATION (Pulser Madels Only)

1.

Make all necessary connections as instructed in Sec-
tion 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 position. If a remote
current control is to be used, place the CURRENT
switch in the REMOTE position. During pulsing opera-
tion, the panel CURRENT CONTROL becomes the
"peak’’ cureent control. If a remote current control is
used, it becomes a vernier percent peak current setting
of the panel CURRENT CONTROL.

Ptace the HIGH-FREQUENCY switch in the desired
position and rotate the HIGH-FREQUENCY INTEN-
SITY control to the desired position.

Place the CRATER FILL switch in the desired posi-
tion. |f the CRATER FILL switch is placed in the IN
position, the CURRENT switch should be placed in
the PANEL position and the CONTACTOR switch
should be placed in the REMOTE position.

Place the START CURRENT switch in the desired
pasition. 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 posi-
tion:

a. BALANCED for dc welding.

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

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

Place the AC/DC switch in the desired position.

If the AC/DC switch has been placed in the DC posi-
tion, place the POLARITY switch in the desired posi-

11.
12.

13.

14.

15.

16.

17.

18.

tion. (The POLARITY switch is disabled when the
AG/DC switch is placed in the AC position.)

Place the BRANGE switch in the desired position.

Rotate the panel CURRENT CONTROL to the peak
current desired.

1f the welding power source is equipped with a SPOT
TIME function (optional}l, 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 de-
sired 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 de-
sired to observe the pulsing action, background cur-
rent set point, etc.:

a. Set the PULSES PER SECOND control to b
pulse per second,

b. Short the electrode to the work.

c. Set the % ON TIME cantrol 1o 95%.

d. Energize the contactor and observe the peak
current,
2. Rotate the % ON TIME control to 5%, and ob-

serve 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 poinis,

© CAUTION

Prior to welding, it is imperative that proper protective
clothing {(welding coat and gloves) and eye protection
(glasses and/or welding helmet) be put on. Failure to
comply may result in serious and even permanent

I bodily damage. I

19.

All pulser controls may be adjusted while welding.

Commence welding.

5- 4, SPOT WELDING

1.

Make all necessary connections as instructed in Sec-
tion 3.

Place the CONTACTOR switch in the REMOTE posi-
tion.

Place CURRENT switch in the PANEL position.

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

Place the CRATER FILL switch in the OFF position.

Place the START CURRENT switch in the desired
position. If this switch is placed in the ON position,
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Page t6

rotate the START CURRENT control to the desired
position. The start current time {1 second) occurs
within the spot time set. {Spot time is unchanged by
the start control.)

7. Rotate the AC BALANCE control to the desired posi-
tion:

a. BALANCED for dc welding.

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

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

9.  Place the AC/DC switch in the desired position.

10. If the AC/DC switch has been placed in the DC posi-
tion, place the POLARITY switch in the desired posi-
tion. {The POLARITY switch is disabled when the
AC/DC switch is placed in the AC position.)

11.  Place the RANGE switch in the desired position,

12. Rotate the CURRENT CONTROL to the desired posi-
tion.

13, If the welding power source is a8 PULSER equipped
model, place the PULSER switch in the OFF position.

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

Ensure that the branch circuit or main disconnect
switch is open or the electrical input circuit fuses are
removed before attempting any inspection or work on
the inside of the welding power source. Placing the
welding power source POWER switch in the OFF posi-
tion does not remove voltage from the power ter-

I minals inside the welding powsr source, I

FAN MOTOR

All models are equipped with an exhaust fan and rely on
forced draft for adequate cooling. The fan motor is manufac-
tured with lifetime-lubricated sealed ball bearings and no
attention should be required.

. INTERNAL CLEANING

Depending on the location of this unit and the amount of
dust and dirt in the atmosphere, periodic internal cleaning of
this unit may be necessary. This cleaning process may be
accomplished by removing the outer enclosure and blowing
with compressed air or using vacuum suction around the in-
ternal compaonents.

. SPARK GAP ADJUSTMENT (Figures 4-1 & 6-1)

The spark gaps can be inspected by opening the high fre-
quency access door located behind the lower front access
door (See Figure 4-1).

The spark gaps are normally set at 008" clearance at the
factory. It will be necessary to periodically readjust these
after extended operation. Usually inspection and adjustment
avery three or four months will suffice. Readjustment is indi-
cated when intermittent operation of the gaps is noted.
Usually this occurs when the setting has increased to .013" or
greater.

SECTION 6 - MAINTENANCE

i5. Place the POWER switch in the ON position.

Prior to welding, it is imperative that proper protective
clothing (welding coat and gloves} and eye protection
{glasses and/or welding helmet) be put on. Failure to
comply may result in serious and even permangnt

l bodily damage. - l

16.  Commence welding.

5-5. SHUTTING DOWN

1. Cease welding.

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

3. Place the POWER switch in the OFF position.

4. Turn the shielding gas supply off if used.

If welding is performed in a confined area, failure to
turn off gas supply could result in a build up of gas
fumes, endangering personnel reentering the welding

I area. I

()

< A
N

B
®
o= o
© A
B
l k
) ’c' : TA-020 623-A2

Figure 8-1. Spark Gap Adjustment

Cleaning or dressing the points of the spark gaps is not
recommended, as the material at the points is tungsten
and is impossible to fite. The entire point should be
replaced when the tungsten section has completely dis-

I appeared. ) |

Generally speaking, the high-frequency output varies directly
{up to a certain point) with the spark gap spacing. In extreme
cases where the greatest amount of high frequency is needed,
it may be necessary to adjust the spark gap setting to .010",

This also increases the high-frequency radiation, and it is
suggested that the minimum gap setting (004" to .008"},
consistent with good welding operation, be used.

To adjust spark gaps, proceed as follows:

1. Loosen screw A on both sides.



2. Place feeler gauge of proper thickness between gaps C. 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 remove or correct the cause of the overload

condition.

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

4. Tighten screws A.

6-4.115 VOLTS CONTROL CIRCUIT OVERLOAD
PROTECTION {Figure 4-1)

. HALL AMPLIFIER

The hall amplifier {HA1) provides a signal which represents
the magnitude of the weld current, for use in the regulation
portion of the control system. A single turn of heavy cable
carvies the high range current through the toroid core, and

The 115 volts control circuitry in this welding power source
is protected from current overload by a 10 ampere circuit

breaker {CB1) located on the lower portion of the front
panel {see Figure 4-1). If any of the controt circuits and/for
the 115 VOLTS AC receptacle are overloaded, this breaker

four additional turns of light cable carry the low range cur-
rent. The output signal to be expected is one volt dc {nega-
tive) per 100 amps of welding current on the high range and

will opan and the welding functions of the unit will cease. one volt dc (negative) per 20 amps on the low range. The
) . signal appears at wire 87 with respect to frame ground {42).
The pilot light remains on, indicating the presence of line
voltage up to the main transformer, and the fan continues to

operate,

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

et ——————— SECTION 7 - TROUBLESHOOTING

The following chart is designed to diagnose and provide remedies for sume of the comman troubles that may develop in this welding power
source.

It is gssqmed that proper in_stallation has been made, according to Section 3 of this manual, and that the welding power seurce has been
functioning praperly until this trouble developed.

Use this_ chart in conjunction with the circuit diagram while perferming troubleshooting procedures. If the trouble is not remedied after
performing these procedures,_ the nearest Factory Authorized Service Station should be contacted. In all cases of equipment mal function, the
manufacturer’s recommendations should be strictly folowed.

TROUBLE

PROBABLE CAUSE

REMEDY

No weld output; fan inoperative.

Qpen line fuse.

Check for and replace open line fuse.

Improper electrical

connections.

input

Refer to Section 3-2 for proper ingut connections,

Input voltage jumper links not in
proper configuration.

Refer to Section 3-2C for proper input voltage jumper link
configuration.

No weld cutput; fan operative,

improper electrical input and/or
secondary connections,

Refer to Sections 3-2 and 3-3 for proper electrical input and
secondary connections,

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

If remote contactor control is not desired, place the
CONTACTOR switch (S4) in the STANDARD position. If
remote contactor control is desired, retain the CONTACTOR
switch {S4) in the REMOTE pasition and make remote con-
tactor control connections as instructed in Secticn 3-5.

Overloading of the 115 volts
control circuits andfor the 115
VOLTS AC receptacle (RC1) has
caused circuit breaker (CB1) to
open.

Depress circuit breaker [CB1) button to reset. If continual
reopening of the breaker is observed, determine and remove
or correct the cause of the overload conditian.

Low weld output: fan operative.

Improper electrical input andfor
secondary connections,

Refer to Sections 3-2 and 3-3 for proper electrical input and
secondary connections,

Input voltage jumper links not in
proper configuration,

Refer td Section 3-2C for proper ingut voltage jumper fink
configuration,

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

CURRENT switch {811} in
REMOTE position without "a
remote current control connected
to the welding power source.

If remote current control is not desired, place the CURRENT
switch {S11) in the PANEL position. If remote current
control is desired, retain the CURRENT switch {S11) in the
REMOTE peosition, and make remote current control con-
nections as instructed in Section 3-5.

Insufficiency or absense of high
frequency.

improper spark gap.

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

HIGH~FREQUENCY
INTENSITY control {R20} set
too low.

Ratate control clockwise to increase high frequency,

Fan inoperative,

Defective fan motor (FM).

Check Tor and replace defective fan motor {FM).

Fan motor (FM}

shorted.

leads open or

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

Propellor obstructions.

Check for and remove propellor obstructions,

Figure 7-1. Troubleshooting Chart

OM-350 Page 17




dL-8LL 106-20 "ON wesbeiq unaur)

[9poj 21seg Jo4 weibgiq Bnoay “g-/ aunbig

]
1
1
1
H
TOULNGD
LNIYHND |
3Lowzy !
3 % a
204 |
L THLA3TWNOILLO - ¥3570d |
b | T INIL LOGS 'MOTH-Sed ' SHIALI N |
§23 Lc) .
I
1
{
“Tvd |
|
M 1
I
$ot sul ozl sz X
. P 2R £, I ouincoa M w
g 52 oy vmewn xn._.wa«m.zmu =
ERbs n_.wﬁ Low3d.
¥3Uvus fo2 oor | oo £ s .
e N e AUy 15y oo
X m e
‘e € oM..E
s} i K3 auvos Lndws .
M3 cz ’ [
TOMLINGD S 2
18waS - 5
s mm.l Pt
1 b
O 1z 7z a2 b e 9 2 92 ér
ANIBYNS I
_ . ANNOEINITE 57 re &9 _ =
|
ERe] ! 2|
< * 53sNg 1 L
|NO_ 20 70 _.
9358 _
L | E E _
Sia IMLNGE  ANOIAS ¥3g
M 1 EECRIEY _
HEOM —— .~ h,| =
“
(0] B EES)
b =4
[y C I
Lol [ [orees
ol
I |
2] Lda | 92
E
I3 b
LE
N >
300U LIINI VUL T
+ -
*

2o 9 o6 o
T S {
HIWILL LOdS 1TwlSNI
QL MNTTL 3ACW2d
rr¥X - -~
b o ¢ o o o 4 b
€ 2 0z u & FR

MOT2-Thd TSN

3 Rk
kL 109 vt QL SWNIT IAOW3E

QL wNY w>ozum/

it

E0->
N

g & o
85 28 2

20

Page 18



1
303

st’f;s: [ﬂ 6

HIGH FREQUENCY

TDz
—
A=

ELLIT-ERFY Q3014 G303

= 5 &5

te 21
@304 CR302

BOTTOM VIEW Circuit Diagram No. CA-004 947-1C1

Figure 7-3. Circuit Diagram For Post-Flow And High Freguency Timer
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LIJ 8Ly, ",
¢ *
I |

RED

42
l< SN J1-cro.
Cs2
SLK. ¢ R54 — i

8 1 | —_ -_ T~ -— -
7 2
6 3 86 Circuit Diagram No. CA-004 589-B
5 4  J

ABD 15V,
80TTOM

VIEW

Figure 7-4. Circuit Diagram For Hall Amplifier
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Figure 7-6. Circuit Diagram For Pre-Flow Timer
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Abbreviations Used In Flow Chart

p.u. — pick up
d.o. — dropout

t.0. — times out, time cut

ON -~ component energized

OFF — component de-energized

GS — gas valve (satenoid opsrated)

WS — coolant valve {solenoid operated)
TD — timer

CR — control relay

OCV — apen-circuit volts
HF — high frequaney

PRESUPPOSITIONS: CONTACTOR switch in REMOTE
HIGH-FREQUENCY switch in either CONTINUOUS or START
*CRATER FILL switch ON
START CURRENT switch ON
*PRE-FLOW TIME switch ON
POST-FLOW TIME ON
**PULSER switch ON

POWER-ON
T
GS1-ON
WS1-ON TD1 begins-to t.o.
GS1-0FF TD1 t.0. and p.u,
WS1-OFF |
L

Solid State Contactor Closed By Operator
k

1
*PRE-FLOW TIME begins to t.0.
CR2 p.u. GS1-ON

WS1-ON TD4 t.0. and p.u.
Effective 80 OCV
CR1 Ip.u.

HF-C:lN

TD2 bagins to t.o.
1

Welding Arc Established
*START CURRENT p.u. and d.o.

**Pulsing function begins
!

1
CRi d.o. TD2 t.o.and d.o.
HEF-OFF {if in the START mode)
1

Solid'State Contactor Opened by Operator
CR2 d.o,

CRATER FIL.L t.o. and d.o.

**Pullsing function OFF

| ]
80 OCV-OFF HF-OFF {if in the CONTINUOUS mods}
J

TD1 begins to t.o.
|
Welding Arc Extinguished TD1 t.0. and d.o.

1
GS1-OFF
|
WS1-OFF
—
*Optional

**PULSER Models Only

Figure 7-8. AC/DC Gas Tungsten-Arc (GTAW} Welding Flow Chart
Page 22



PRESUPPOSITIONS: CONTACTOR switch in STANDARD
Remote Contactor Control disconnected from welding power source

POWER-ON
1
GS1-ON TD1 begins t.o.
W$1-ON
Effective 80 OCV |
G31-OFF TD1 t.0. and p.u.
CR1 p.u. WS1.0FF J

Welding Arc Established
|
CR1 d.o.
|
Welding Arc Extinguished.

Figura 7-9. AC/DC Shielded Metal-Arc (SMAW} Welding Flow Chart
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PRESUPPOSITIONS: CURRENT switch in PANEL
CONTACTOR switch in REMOTE
HIGH-FREQUENCY switch in START
POST-FLOW TIME ON
CRATER FILL switch OFF
Remote Contactor Control connected to welding power source

POWER-ON

T - L
GS1-ON TD1 begins to t.o.
WS$1-ON
I
GS1-OFF
WS1-OFF : TD1 t.0. and p.u.
1 —d

Solid State Contactor Closed by Oparator's Gun Trigger

CR2 pu. GS1-ON Effective 80 OCV
Ws1-ON CR1 p.u.
HF-ON

TB2 begins to t.o.

Welding Arc Established
| .
CR1d.o. TD2 t.0. and d.o.
TD3 ll:uagins t.o.’ HF-(])FF

!
Solid State Contactor Opened by TD3

CR2 d.o.
! .
80 OCV-OFF TD1 begins to t.o.
| TD1 t.0. and d.o.
’ GS1-0OF
Welding Are Extinguished F

| WS1-OFF
]

Figure 7-10. AC/DC Spot Welding Flow Chart For Models Equipped With The Optional Spot Time Controls
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This following information is necessary to make a proper
installation of the high frequency arc welding equipment de-
scribed in this instruction manuat. in order to comply with
Part 18 of the Rules and Regulations of the Federal Com-
munications Commission, the certificate in front of this man-
ual 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 con-
ducted approved field tests and certifies that the radiation
can reasonably be expected to be within the legal limits if the
carrect installation procedures, as outlined, are followed.

The importance of & 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 certification
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 appearingin front of this instruc-
tion booklet indicating that he has complied with the require-
ments.

In the event that interference with authorized services gccurs,
in spite of the fact that the radiation from the welding equip-
ment is within the specified limits, the user is required to
take suitable steps to clear the situation. The factory person-
nel will assist the user by supplying technical information to
clear the situation.

In lieu of complying with the installation requirements and
the certification of each individual installation, the user may
elect to certify his entire plant by having a reputable engin-
eering firm make a plant radiation survey. In such cases, the
installation instructions incorporated in this instruction
booklet could very well serve as a guide in minimizing inter-
ference that might be contributed by the high frequency arc
welding equipment.

8- 2. GENERAL INFORMATION

In a high frequency stabilized arc Welding Machine instaila-
tion, interfering radiation can escape in four distinct ways as
outlined below:

1. Direct radiation from the welding machine. This is radia-
tion 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 pro-
perly grounded. Any opening in the metal Welding Ma-
chine case will allow 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 frequency energy
may get on the power line by direct coupling inside the
equipment or the high frequency unit, the power line
then serving as a radiating antenna.

By proper shielding and filtering, direct coupling is pre-
vented in this certified equipment.

At least 50 feet

P

i—‘ T

Salid Metallic Conduit I
Line Fuse and
Switch Box

Goaod electrical joints be-
tween Box and Conduit

ing Machine or Oscillator

Good electrical contact.
Clean metal to metal.

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

High Frequency Stabilized Weld-

we SECTION 8 - CERTIFICATION FOR HIGH FREQUENCY ARC WELDING EQUIPMENT s
8- 1. GENERAL

3. Direct radiation from welding leads. Direct radiation from
the welding leads, although very pronounced, decreases
rapidly with distance from the welding leads. By keeping
the weldifg 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 location and rela-
tive position of the welding leads and work. |f possible,
loops and suspended sections 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 un-
grounded metallic objects in this strong field may pick up
the direct radiation, conduct the energy for some dis-
tance, and produce a strong interference field in anothar
area.

This is usually the most troublesome source of interfer-
ence, but careful adherences to proper installation pro-
cecture as outlined in this booklet will minimize this type
of interference.

8- 3. POWER SERVICE

The specific installation instructions for making the proper
primary connections to the equipment as outlined in the in-
struction booklet furnished with the equipment, should be
followed carefully with one exception as notted in the
following paragraph.

Frequently installation instructions specify that the primary
power service shall be run in solid or flexible metallic con-
duit. Ordinary helically wrapped conduit is designed for
mechanical protection and is not suitable for electrical shield-
ing. Only solid metallic conduit or conduit of "equivalent
electrical shiglding ability” should be used to enclose the
primary power service leads.

Solid metallic shietding shall enclose the primary power ser-
vice to the equipment from a peint 50 feet from the equip-
mentin a unbreken run,

This shielding shal be grounded at the farthest point from
the equipment and should make good electrical contact with
the casing of the equipment. The ground should be tn accor-
dance with the specifications outlined in the section entitled
“GROUNDS' and as shown in Figure 8-1. Care should be
taken that paint or corrosion at the junction of conduit and
case, daes not interfere with good electrical cantact.

There shall be no gap in this shielding run. This simply means
that within 50 feet of the equipment, no portion of the
power wires serving the eguipment shall be unshielded. If
there is any guestion about the electrical efficiency of the
joints between individual conduit sections, outlet boxes and
the equiprent case, bonding should be carried out by solder-
ing a copper strap or wire acrass the joint as shown in Figure
8-2,

Clean and bolt
S o
Solder 3 Capper Strap TQ] Solder

-l e

tal Demountable Bonding Strap for Canduit Joints

Solder _ Copper Wire Solder

T T

(b) Solid Bonding with Copper Wire for Conduit Jaints

Figure 8-2. Two Recommended Methods For Electrical

Bonding Across Poor Conductivity Conduit Joints

8 -4 WELDING MACHINE

The iocation of the equipment should be chosen with respect
to nearness to a suitable ground connection. The equipment
case, firmly bonded to the power conduit, should he
grounded to the work terminal of the equipment with a
copper cable or braid with rated current carrying capacity
equal to or greater than that of the power service wires,

OM-350 Page 25



Welding Machine Case firmly
bondad to Power Conduit

This “work” output terminal of the equipment should then
be grounded to a "good electrical ground' {as defined in
section entitled “GROUNDS") with a short length of welding
gag;e of the same capacity as the "work lead”. {See Figure

Work Terminal groundsd to driven
ground red ar cold water pipe with
heavy braided strap or cable

Source of

Power
Case grounded to /

Waork Terminal

Figure 8-3. Ground Connections At Welding Machine
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No change in the wiring or the location of parts inside the
equipment, other than power service tap changes or other
adjustments specificaly cowvered shall be made. The equip-
ment shall not be modified in any way since changes in the
equipment can affect the radiation characteristics and may
not be in accordance with the test data upon which the man-
ufacturer bases his certification.

While the equipment is in operaticn, all access and service
doors shall be closed and properly fastened,

Spark gap settings shall be maintained at the minimum separ-
ation consistent with satisfactory welding results.

. WELDING LEADS

In order to minimize direct weld lead radiation, the welding
leads (electrode fead and work lead} must be kept as short as
possible. Certification tests on this machine have been made
with leads 25 feet long. Considarable improvement in radia-
tion minimization can be had by shortening the leads as
much as possible.

Keeping the electrode lead and ground or work lead as close
as possible and on the floor serves to reduce the radiation.
(See Figure 841,

Walding Machine
ar Oscillator

Etectrade Hold,
Keep teads on ground ctrade holder

ar boards and
3/4" 10 1" apan
=—s——— Wark

e

Keep laads as short as possibte -
never in excess of 25 faet.

Figure 8-4. General Rules For Welding Leads

. WIRING IN THE VICINITY OF THE WELDING

AREA

As discussed in the general information section, the most
serious source of interference is reradiation from wires that
are focated near the welding area.

Any ungrounded electrical conductor in the strong “directly
radiated”’ field, produced by the wetding ieads, serves as a
pick-up device and may conduct the interference for some
distance and reradiate strongly at another location,

For purpose of simplification and standardization, the space
all around the weld zone at a distance of 50 feetin all direc-
tions is referred to as the High Field Intensity {H.F.l.) zane.
(See Figure 8-5).

To minimize radiation of this type all wiring in the H.F.IL.
zone shall be in rigid metallic conduit, lead covered cable,
copper braid or material of eguivalent shielding efficiency.
Ordinary flexible helically wrapped metallic conduit, com-
monly referred to as “B.X."” is not satisfactory for shielding,
and should not be used. The shield on all wiring should be
grounded at intervals of 50 feet and good electrical bonding
between sections shatl be maintained.

This shielding requirement applies to all wiring, including tel-
ephene, inter-communication, signal and centrol and inciden-
tal service.

/-'_'_--.__\

Shielded Wires \

A N
/ Jrsoc;«:::nilrj%\?éﬁjr l_ A
Welding //\
Machine (90/\',‘/
|
N MZB—_ Work

Keep ALL unshietded and un-
grounded wires aut of this
High Field fntensity Zone.

™~ ~

\‘_-__‘-_.’_

/
/

Figure 8-5. General Requirements to Minimize Reradiation

8-8.

Pick-Up In the Vicinity of the Weld Zone

Extreme precaution should be taken to make sure that the
lacation of the zone is chosen so that nane of the condijtions
are voided by unshielded wires off the premises but still with-
in the radial dimensions of the H.F I, zone,

This 50 foot H.F.}. zone is a minimum that is imposed on the
installation. Certification tests by the manufacturer 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 section
within the H.F.l. zone, should be placed in conduit and each
end of the conduit section grounded,

It must be emphasized that all changes in power and
lighting wiring should be made by a qualified electri-
cian and comply with the Nationa! Electrical Code
requirements, Any shielding or relocation of telephone
or signal wires must be done either by the service com-
pany concerned or with the specific permission of said

I company. l

. GROUNDS

Frequent reference is made to a "good ground” in previous
sections. Although there is considerable leeway in the inter- -
pretation of this term, for the purpose covered in this
booklet the following specifications apply:

A “ground” connection should be made to a driven rod at
least B 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 equip-
ment to be grounded.

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

The effectiveness of a ground in reducing interference de-
pends upon the ground conductivity. in certain iocations it
may become necessary to improve the ground conductivity
by treating seil around the ground rod with a salt solution.

METAL BUILDING

It is frequently through that operating of high frequency
stabilized arc welding equipment in metallic buildings wilt
completely eliminate troublesome radiation. This, however, i3
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 an conducted interference and reradiation. As
a result, all installation requirements necessary for certifica-
tion must be complied with.



8-10.

If the metallic building is not properly grounded, bonding to
several good electrical grounds placed around the periphery
of the building will give reasonable assurance that the build-
ing itself is not contributing 1o the radiation.

. INDIVIDUAL INSTALLATION CERTIFICATION

Any or all of the above installation requirements may be
waived by the user if he desires to exercise the option of
making an individual field survey of the particular unit instal-
lation {or the complete installation if more than one unit is
involved), and certifying on that basis.

This survey shall be made by a competent engineer in accord-
ance with the test procedure requirements as set forth in Part
18 of the Rules and Regulations of the Federal Communica-
tions Commission,

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

CHECK LIST

The following questions may be used by the installer as a
check to see if alt installation requirements have been met:

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

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

3. Is there good electrical contact between power con-
duit and case?

4, Do the conduit couplings make good electrical con-
tact? {If in doubt, use bonding}.

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

6. If rigid metallic conduit is not used, is the shielding
used of equivalent shielding efficiency ? {Copper sleev-
ing, lead covered cable, etc., is satisfactory. Spiratly
wound flexible metallic conduit is not suitable},

7. Is the conduit system grounded at a point at least 50
feat from the equipment?

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

9, Is the equipment case connected to the work terminal
of the secondary?

i0. Is the wire used for this connection of sufficient size?

11. Is the work terminal connected to a good electrical
ground?

12. Is the cable or copperbraid used for this connection

equal to or greater in current carrying capacity than
the welding lead?

13, Is this cable as short as possible?

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

15, Are all service and access doors closed and bolted?
16.  Are the welding leads less than 25 feet long?

17.  Are they as short as possible?

18.  Are the welding leads on the floor or placed on a
suitable board?

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

20, Have you visualized the H.F.l. zone, a sphere with a 50
foot radious centered on the weld zone?

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

22, Have all large metallic objects and any fong guy or
supporting wires in the H.F.l. zone been grounded?

23.  Have you checked so that no external power or tele-
phone lines off the premises are within the zone?

24,  Are the grounds driven ground rods?
25, s a cold water pipe used as ground?

26, If so0, does it enter the ground 10 feet or less from the
connection?

27. Are the connections to the ground clean and tight?

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

If your answer is "'yes” to the above guestions, you can certi-
fy the instatlation by signing the certificate.
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Item Dia. Factory
No, Mkgs. Part No. Description Quantity
Figure A, Main Assembly
1 039244 COVER, 10D o0t i i i e e e 1
2 038248 PANEL,side ......... .. ... . i e 2
3 C15,16 007 948 CAPACITOR ASSEMBLY .. ... ... .. 1
4 026 627 GASKET, liftingeye -cover . ... ... ..o iiiriinnnn. 1
5 HA1HD1 004590 SENSOR, CUMrENT L. .. i e v i e i 1
G Figure B PANEL, rear - with components {See Page 2) . .. .. ........ 1
7 TE1 007 928 TERMINAL ASSEMBLY, primary (See Fig. CPage 2) ... .. 1
8 006 201 REACTOR & TRANSFORMER, power - main
(See Fig. DPage 3) . ..ot it i e 1
9 025 142 BRACKET, mounting-capacitor . .........c.vuunr.un.. 1
10 C4,5 031718 CAPACITOR, metalized paper 2uf 115volts .. ........... 1
11 C2 025 315 CAPACITOR, paper oil 30 uf 460voltsac ............... 2
12 003 034 BASE . ... . . e 1
13 22 000051 REACTOR, squarewave - lowrange .. ..........ccovn. .. 1
14 Figure F & G PANEL, front - with components {See Pages 5-8}) . ... ...... 1
15 004 603 HIGH FREQUENCY PANEL (See Fig. EPage d4).......... 1

i

1

i3

I
FigF&G

4 5

8 7

1 |
13 12 1 10 9 Fig D Fig C
TD-0086 608

Figure A — Main Assembly

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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ltem  Dia. Factory
No. Mkgs. Part No. Description Quantity
Figure B Panel, Rear - With Components (See Fig. A Page 1 Item 6}

21 Fiv 032 603 MOTOR, fan 230 volts (consisting of) ... ... . ... ot .. 1
024 601 . BEARING .. . i 2

22 016 268 CHAMBER, plenum 14 inch . ... ... . . . 1

23 032604 BLADE, fan60Hz. 14inch3wing19deg......... ... .. ... ...... 1

24 039 247 PANEL, rear ... . 1

25 R10 030060 RESISTOR, WW adj 375 watt 20 ohm 1

Figure B — Panel, Rear - With Components

TC-006 610

TB-006 887

Figure C — Terminal Board Assembly, Primary

[tem Factory
No. Part No. Description Quantity
Figure C 034 587 Terminal Assembly, Primary (See Fig. A Page 1 Item 7}

31 601836 NUT, brass-hex 10-32 . . ... . . . i e e e 12
32 026 754 INSULATION, primary stud barrier ... ... ... ... ... . . ... 6
33 038 618 LINK, jumper - terminal primary board . .. .... ... ... ... ... ...... 2
34 034 588 TERMINAL BOARD, primary ... ... .o e e 1
35 038 887 STUD, brass No. 10-32x 1-3/8w/hex collar ......... ... ........... 6
36 010 913 WASHER, flat-brass 3/16 IDx 1/20D . .. .. ... .. . . . .. 6
37 601836 NUT, brass- hex jam 1/4-20 . .. ... .. i e 4
38 038 888 STUD, brass 1/4-20x 1-1/2w/hex collar .. ...... ... ... ... ... ... 2

BE SURE TO PROVIDE STOCK, MOBEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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item  Dia. Factory
No. Mkgs. Part No. Description Quantity

Figure D 006 901 Reactor & Transformer, Power - Main (See Fig. A Page 1 item 8)

b1 Z1 039 313 REACTOR, square wave {consisting of} ... .. e 1
52 **000 192 . COIL, reactor -squarewave RH ... ... ... ... ... ... . ... 1
53 **039 254 . REACTOR SUBASSEMBLY, square wave (consistingof) .. ... .. i
54 039 252 ..STRIP, glastic 1/8x 4-13/32x6-1/2 ... ... ... oot 1
15153 023152 . WEDGE, B/8 X 1 X B . ittt ieeiee e e e enns 4
56 039253 ..STRIP, phenolic1/2xBx 9-1/8 . .. it i e 1
57 **003031 .COIL,reactor-squarewave LH ... ... ... ... ... ... v, 1
b8 T1 **006 857 TBANSFORMER, power - main {consistingof) ................ 1
89 **006 910 . TRANSFORMER SUBASSEMBLY, power - main {consisting of) . 1
60 006 967 ..STRIP, glastic1/16x 3-5/8x7-1/4 ... ... ... .. i 2
61 010340 ..WEDGE, hardwood 1/2x Tx5-1/2 ... ... . ... i iiiann, 4
62 **006 859 . COIL, primary/fsecondary RH . ... ... ... . . it 1
63 ¥*006 868 . COIL, primary/secondary LH . . ... ... ... o i, 1
64 000194 BAR,steel 3/8x 2 21 .. . i i e e e 2
656 022 113 BAR,steel 1/4 X 1x B-7/8 . i e i e e 4
o 59 |
> 58
[ 57
" Includes Items 4
514€ 53 54 & 55
t -
L 62—
TEC-006 611

Figure D — Reactor & Transformer, Power - Main

**Replace at Factory or Authorized Service Station.
RE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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ltem  Dia, Factory
No. Mkgs. Part No, Description Quantity

Figure E 004 603  High Frequency Panel {See Fig. A Page T ltem 15)

a1 010886 STRIP, conductor . . ...ttt e e e e e i e s 2
82 603 737 SCREW, machine - brass round hd 3/8-16 x 1-3/4 .. .............. 2
83 005116 MOUNTING BOARD, component HF .. ... ... . .............. 1.
84 038 887 STUD, brass No. 10-32x 1-3/8 w/hexcollar .. .................. 2
85 601835 NUT brass-hex 10-32 .. ... ... ... . i ST 6
86 601 837 NUT, brass-hex jam3/8-16 ... ........ ..., 4
87 T4 033 373 COIL, coupling - air {consistingof) . . ...... ... . ... ... ...... 1
88 010147 L STRIP, conductor . .. ... e e e e et 2
89 601831 . NUT, brass - hex 8-32 . ... o i it e 2
20 010913 . WASHER, flat- brass 3/16I1IDx 1/20D . ... .. ... oo iinn .l 4
91 602030 .SCREW, machine - brassround hd 8-32x3/8 .. ................ 2
82 T3 036 865 TRANSFORMER, HV 116volts ........ ... 0. . ... . 1
93 RN 030602 RESISTOR, WW fixed 100 watt 10ohm ........ .. ivvirrnnn. 1
94 602 042 SCREW, machine - brass round hd 10-32x 1 .................... 1
95 C14 031602 CAPACITOR, mica 0.002 uf 5000voltsde . .................... 3
96 010884 STRIP, conductor . ... .. it e e e e e 1
97 025085 STRIP, conductor . .. ... i e e 1
98 C13 031601 CAPACITOR, paper oil 1T0uf 600 voltsdc ... ... ... ... .. v .u... 1
99 014 159 BRACKET, mounting - capacitor . . ....... ..t vt 1
100 010883 STRIP, conductor . ... ... e vt e 1
101 020623 SPARK GAP ASSEMBLY (consistingof) .. ...... . ... ... ...... 1
102 010888 .CONNECTOR, holder -sparkgap .. ......... .0t 1
103 020622 . HOLDER, points ... ..ttt e e e e e 4
104 G 020603 . POINT, SPark @aD . - .o oottt et e 4
105 0206271 . BASE, spark gap . . ... e e e 1

82 83 B84 88 89 90 85 88 86

101

N

100

T TS

S

TC-004 425

Figure E — High Frequency Panel

*Recommended Spare Parts.
BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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[tem Dia. Factary

No. Mkgs. Part No, Description Quantity
Figure F _ Panel, Front - (lower section) With Components (See Fig. A Page 1 Item 14}
121 003 045 PANEL, front-louvered .. .. ... ..., 1
122 041 203 SWITCH, RHS-24 w/cord 10 ft ... ... e 1
123 039 273 PLUG, 5pin MS310B6A-16S-8P . ......... ... ..., 1
124 006 941 PANEL, front . .... e 1
125 039047 TERMINAL, power output - red (consistingof} .......... i
126 601 879 . NUT,steel-hex full 1/2-13 .. ... ... i s 1
127 039044 . BUSBAR ... .. . i e 1
128 601 880 .NUT,steel-hex jam 1/2-13 . ........ .. ... ... ....... 1
129 : 039049 _TERMINALBOARD,red .. ... .. ... ... . .. 1
130 601 976 .SCREW, cap-steel hex hd 1/2-13x 1-1/2.............. 1
131 039043 .CLIP,spring-busbar .......... ... ..... ... ........ 1
132 039 046 TERMINAL, power output - black (consistingof} .....,.. 1
133 601879 _NUT,steel-hex full 1/2-13 . . ... ... ... ... ..., 1
134 039044 . BUSBAR ... . . e 1
136 601880 . NUT,steel -hex jam 1/2-13 . ... ... ... ... ... ....... 1
136 039045 . TERMINAL BOARD, black ............. ... .. c.... 1
137 039043 .CLIP,spring-busbar ........... ... ... ... . ..., ... 1
138 601976 .SCREW, cap-steelhex hd 1/2-13x 1-1/2 ... ... ...... 1
139 ° R20 *605 828 RHEOSTAT, WW 50watt 1.50hm .. ... ............... 1
140 RC2 036 523 RECEPTACLE, bsocket MS-3102A-168-85 ............. i
141 C20,21,24,25 031 670 CAPACITOR, ceramic 0.05ufb00vottsde ............. 4
142 010296 FITTING, hose - brass elbow male 1/4 NPT x 5/8-18 RH , .. 2
143  GS1,WS1 003 538 VALVE, 115 volts ac 2 way 1/4 IPS port 1/8 orifice
{consisting of) ... .. ... . . . e 2
0035639 . COIL,valve 1thwvoltsac ...... ... . . ... 1
144 C6 028 294 CAPACITOR, mylar Tuf 200volts de . ... ... e 1
145 RS9 030 761 RESISTOR, carbon 1watt 10ohm . ... ................ 1
146 010295 FITTING, hose - brass elbow male 1/4 NPT x 5/8-18 LH . ., 2
147 RC1 604 176 RECEPTACLE, straight - duplex grounded 2P3W .. .. ... .. 1
148 605 670 NUT,speed 12-24 . .. .. . .. e 3
149 CBt1 011972 CIRCUIT BREAKER, 10amp 250valts . ... ............ 1
150 019666 KNOB, lineindicator ... ... .. . . e 1
151 010855 RETAINER,screw No, 2 ... ... . . 3
152 019070 DOOR,access-HF .. ... . . . 1
153 602 358 FASTENER, screw -knurdledhd No. 2 . ... ............. 1
154 003043 DOOR, access - front . ... ... e 1
155 : 078034 FASTENER, screw -slotted hd 0.7361g ................ 2

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

OM-360 Page 6
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item  Dia. Factory

Figure G1 — Switch, Range/Polarity/Selector

No. Mkgs. Part No. Descriptioﬁ Quantity
Figure G1 004 266 Switch, Range/Polarity/Selector (See Fig. G Page 8 Item 172)

231 S5 000 880 CONTACT BOARD ASSEMBLY, switch - selector ac/dc

{See Fig. GT1APage 10) . .. ..ot i i e e i e e 1
232 003 231 TUBING, steel 5/80D x 12gawall x 1-1/8 . ... . ... i, 2
233 104 935 BRACKET, mounting-switch ... . ...ovtn e, 2
234 Sb. . 000879 CONTACT BOARD ASSEMBL.Y, switch - selector ac/de

(See Fig. GIBPage 11} . ... o it e 1
235 010047 TUBING, steel 5/8 0D x 12gawall x 1 ... ... .o .. 2
236 S6 000 878 CONTACT BOARD ASSEMBLY, switch - polarity

(See Fig. GICPage 12) . oot 1
237 003 230 TUBING, steal 5/80D x 12gawall x 2-6/8 ... ..., 2
238 032256 STUD,steel 1/4-20X O .. oo ot e e e e 2
239 57 (004 2656 CONTACT BOARD ASSEMBLY, switch - range

(See Fig. GID Page 13) . ...t it ettt e e e e 1
240 004 696 BRACKET, mounting - switch ... ..., ... . ... 0t rirrrnnnnins 2
241 004 267 LINK, jumper - switch (ac/de) .. .. ... . . 1
242 039 260 HANDLE, switch ........, e e e e 1

Fig G1A Fig G1B Fig G1C
@ 231 232 233 244 236

TEC-006 614

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Item Dia. Factory

Na, Mkgs. Part No. Description Quantity
Figure G Panel, Front - {upper section) With Components (See Fig. A Page 1 ltem 14)
171 003053 GUARD, slot - switch salector .. ... ... i e i 3
172 Sb-7 004 266 SWITCH, range/polarity/selector {See Fig. G1 Page 9) . ... ....... 1
173 R1,14 035897 POTENTIOMETER, carbon 1 turn 2 watt 1000 ohm . ........... 2
174 S4 011622 SWITCH, toggle 3PDT 15amp 125volts . ... ... ... it 1
176 51012 011609 SWITCH, toggle SPDT 10amp 125volts . ...... . ... ... o, .. 3
176 S3 011610 SWITCH, toggle SPDT 10amp 12bvolts . ......... ... oot 1
177 R13 030 102 POTENTIOMETER, carbon 1 turn 2 watt 5000 chm . ........... 1
178 Rib 028 769 POTENTIOMETER, carbon 1 turn 2 watt 750K ohm ............ 1
179 tFigure G2 SPOT TIMER (See Page 14) ... ... .. . it 1
180 tFigure G2 PRE-FLOW TIMER (See Page 14) ... ... ... . oo i 1
181 Figure G3 PULSER CONTROL {SeePage 15} ... ... i . 1
182 $1 006 966 CIRCUIT BREAKER, non auto 2P 100 amp 600 voltsac .. ... ... 1
183 039 301 PANEL, mounting - COMpPOoNents . ......c.uueeunecemnnneenan.. 1
184 Ci2 031610 CAPACITOR, electrolytic40uf 250valtsde ... .. .o oo it e 1
185 R19 604 178 RESISTOR, carbon 2watt 1000hm .. ....... ... ... ... .. ... .. 1
186 CR2 000 174 RELAY,enclosed 24 voltsac3PDT ... ... .o oo 1
187 RS 030601 RESISTOR, WW adj 26 watt 1000ohm .......... ... .. .. oot 1
188 CRI1 034 601 RELAY, 24voltsde DPDT .. ... .. i i 1
182 (C26-29 031643 CAPACITOR, ceramic 0.01 uf 600voltsde ... ... ... v vn . 4
190 VRI1 028001 VARISTOR, 150VOIS . 0o e e e et eea e e e 1
191 SR2 035704 RECTIFIER, integrated Gamp 600volts ... .. ... .. ... ... .. ... 1
192 27 038 081 BLOCK, terminal 20amp 4pole .. ... . it i i 1
193 C€22,23 031670 CAPACITOR, ceramic 0.06uf 500 voitsde .................... 2
184 T2 035 759 TRANSFORMER, control - miniature 115/36 ..., ... .. ... ... .. 1
195 t000 851 CIRCUIT CARD ASSEMBLY, meter {consistingof) . ............ 1

030 937 . RESISTOR, carbon 0.bwatt 1Qohm .. ... ... ... ... ... 1
030019 .POTENTIOMETER, cermet trimmer 15 turn 0.75 watt 100 chm .. 1
196 A 1004 188 METER, amp ac/dc 0-400/0-80scale . ............ .. ... ... 1
197V 1004 189 METER, voltsac/dc0-100scale ... ... ... .. ..o innnns 1
198 039 349 SPRING, retainer - circuitcard .. .00 oo e 2
199 000020 PANEL, enclosure - circuit card assembly .. ... ... ... ....... 1
200 RC3 039358 CONNECTOR,edge 3b6socket .. ... ... i iinneenns 1
201 035 506 GUIDE, circuitcard Qinch .. ... . . o e 4
202 PC1 +004 573 CIRCUIT CARD ASSEMBLY, control -main .................. 1
203 PC2 006 785 CIRCUIT CARD ASSEMBLY, post-flow & HF timer
(See Fig. G4 Page 16) ... i e e 1
204 RC4 039347 CONNECTOR,edge PCcard 17socket ........ ... .. ... ...... 1
206 000 022 ENCLOSURE, circuitcardassembly . ......... ... . ... ... ... 1
206 1T 038 833 BLOCK, terminai 20amp 13 pole ... ... e 1
207 FC1,2 000106 PULSE MODULE . ... . .t e et e e aeas 2
208 SR1 000 176 RECTIFIER, SCR Main (See Fig. GBPage 17) .. ................ 1
209 PL1 027 645 LIGHT, indicator 11bvoltsacredlens . .. ... .. ... ... ...t 1
210 t019 666 KNOB, line - indicatar {included with item 180) ................ 1
211 019666 KNOB,line-indicator . ....... . vty e 6
212 1019 666 KMNOB, line - indicator {included with item 178) ................ 1
213 019603 KNOB, ball . .. e e e e 3
214 019627 KNOB, pointer . ...t e e e e e 1
215 NAMEPLATE (order by stock, model, and serial number} ......... 1

tOptional Equipment.
+Circuit Card Assembly is available on an exchange basis. Contact Factory Service Department for details.
BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Item Factory
No, Part No. Description Quantity

Figure G1A 000 880 Contact Board Assembly, Switch - Selector ac/de (See Fig. B1 Page 9 Item 231)

251 604 318 NUT, steel - self-locking hex 1/4-20 . ... .. .. . .cvieuiirennnn.. 1
252 039 257 HANDLE, switch ... e e e i e 1
253 024 694 BEARING, POIANLY .\ ottt ettt e e e 1
254 011 948 GUIDE, contact - movable switch ., .. ......... e 2
265 011 950 CONTACT, switch ... . i i i e 1
256 103 634 IVIOUNTING BOARD, components - polanty switch ............. . 1
257 011957 CONTACT, switch .. . i e e e e e 1
258 103633 BUS BAR, shorting - switch polarity ....... ... ..o i 1
259 038769 CONTACT BOARD ASSEMBLY, switch - poianty {consisting of) .. .. .. 1
260 103832 . PLATE, toggleswitch ... ... . i e 1
261 011646 . CONTACT ASSEMBLY, movable - switch (c0n5|stmg ofy ... ... ... 2
262 011075 ..SPRING, pressure - contactswitch .. ........ ... ... ... ...... 1
263 011953 .. CONTACT,switch .. ... ... ... .. ety e 2
264 011074 ..SPRING, pressure - contactswitch ..., .........,. e 1
251
252

‘ 253 254
256
B>
™~ h 256

264

h!
263 Includes @
261 Item 262 &\
~ 0
259 260 262
258
254

257
TA-006 618

Figure G1A — Contact Board Assembly, AC/DC Selector

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN CRDERING REPLACEMENT PARTS.
OM-350 Page 10



Item Factory
No. Part No. Description ‘ Quantity

Figure G1B 000 879 Contact Board Assembly, Switch - Selector ac/de (See Fig. G1 Page 2 ltem 234)

271 038 679 CONTACT BOARD ASSEMBLY, switch - polarity {consisting Qf) ...... 1
272 011645 .CONTACT ASSEMBLY, movable - switch {consistingof) ........... 2
273 011 074 .. SPRING, pressure - contactswitch . ........ ... ... .. v, 1
274 011953 ..CONTACT,switch ......... . e e e 2
2756 011 075 .. SPRING, pressure - contact switch ... ... e e 1
276 103632 .PLATE, toggleswitch .. ... .. it 1
277 011948 GUIDE, contact - movable switch . ... .. .. ... ... e 2
278 011951 CONTACT, switCh . ... ... i i e e ettt inaa et man s 2
279 011950 CONTACT, switch ... ... .. . . ittt cenans e 2
280 103 634 MOUNTING BOARD, component - polarity switch ................. 1
281 024 694 BEARING, polarity . ... ... . . it i 1
282 039287 HANDLE, switch ... .. it e e it n e i 1
283 604 318 NUT, steel - selflockinghex 1/4-20 .......... ... ... oo 1
275
271
ﬁ
272 276 277
o A Y
273 274 Includes
Item 275
@28, |
™~
Ry
283 %\ J -
282 :
277
281
278
TA-006 617

Figure G1B — Contact Board Assembly, AC/DC Selector

BE SURE TO PROYIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Item Factory .
No. Part No. Description Quantity
Figure G1C 000 878 Contact Board Assembly, Switch - Polarity {See Fig. G1 Page 9 Item 236)

291 103 634 MOUNTING BOARD, component - polarity switch . ................ 1
292 011 948 GUIDE, contact- movable switch .. ............ e e 2
293 103 633 BUS BAR, shorting - switch polarity .......... ... ... . it 2
294 038 769 CONTACT BOARD ASSEMBLY, switch - polarity (consisting of} . . .. .. 1
296 103632 .PLATE, togaleswitch .. ... ... . i i e i
296 011645 . CONTACT ASSEMBLY, movable - switch {consistingof) ........... 2
297 011076 .. SPRING, pressure -contactswitch .......... ... ... ... . ... ... 1
208 0119563 ., CONTACT, switch ... ... . ... e 2
299 011074 ..SPRING, pressure -contact switch .. ... ... .. . .. . .. .. oua.n . 1
300 604 318 NUT, steel - self-lockinghex 1/4-20 . ... ... . .. .. e e i
301 010 805 HANDLE, switch -polarity .. .... ...ttt iiaeiinnnan 1
302 024 694 BEARING, polarity . ... i e e e 1

L

p

v/

291

292

293

295 294

Includes
Item 297

296

302

292

Figure G1C — Contact Board Assembly, Switch - Polarity

299

TA-006 616

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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item Factory .
Na. Part No. Description Quantity

Figure G1D 004 265 Contact Board Assembly, Switch - Range {See Fig. G1 Page 9 Item 239)

311 103634 MOUNTING BOARD, component - polarity switch .. ............... 1
312 011 948 GUIDE, contact - movable switch . ............ e e 2
313 011981 CONTACT, switch . ... . . i e ene e 2
314 038 769 CONTACT BOARD ASSEMBLY, switch - polarity {consisting of} ... ... 1
3156 103632 . PLATE, toggleswitch ... ... . i i et iian 1
316 011645 | CONTACT ASSEMBLY, movable - switch {consistingof) ........... 2
317 011075 .. SPRING, pressure - contactswitch . ... ... ... .. ... . . o, i
318 011953 .. CONTACT, switch . ... ... et e s e s 2
319 011074 .. SPRING, pressure - contaet switch ... ............ ... ... ... ... 1
320 604 318 NUT, steel - self-lockinghex 1/4-20 . ... .. i 1
321 010805 HANDLE, switch-polarity . ... ... e e e e 1
322 024 684 BEARING, polarty .. oo et ittt i e bt e e e i
323 011960 CONTACT, sWitCh . ... i e e e e e e 2
31
312
313
317
6 ) Inciudes
\©\ item 317
F § \
™~
@ ~
~ &@
313 ™~
N @
223 L %
322
3 320
TA-DOG 615

Figure G1D - Contact Board Assembly, Switch - Range

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

Item Dia, Factory Spot | Pre-flow
No. Mkgs, Part No. Description Timer] Timer
Figure G2 Spot Timer and Pre-flow Timer 1389- 1389
{See Fig. G Page 8 Items 179 & 180) 5012 5014
331 S200 011611 SWITCH, toggle DPDT 15amp 126volts . . oot v e et o 1 1
332 000821 STRIP, mounting-circuitcards ...........ccuininnn... 1 1
333 004 883 TUWBING, phenolic1/81IDx 1/40Dx7/8 ......... ....... 4 4
334 006 797 CIRCUIT CARD ASSEMBLY, spot timer {consistingof} ... .. 1
334 006 799 CIRCUIT CARD ASSEMBLY, pre-flow timer {consisting of) 1
336 R205 028 767 .POTENTIOMETER, carbon 1 turn .2 watt 76K ohm ....... 1
335 R205 005577 . POTENTIOMETER, carbon 1 turn 2 watt 200K ohm , . ... ... 1
C201,202, ’
204,206 031637 .CAPACITOR, cermet Q.02 uf 500volts . ............... 4 4
C203 031630 .CAPACITOR, electrolytic 20uf B0 voltsde ............ .. 1 1
C205 031651 .CAPACITOR, tantalum 68 uf 20voltsde . ............. .. 1 1
c207 031670 . CAPACITOR, ceramic .05 uf b00voltsde ..o oo v oottt L, 2 2
CR201 039346 . RELAY, enclosed 24volts de DPDT ... ... ... .. ..... .. 1
CR201 004 855 . RELAY,enclosed 24voltsded4PDT .. .. ... ... . ... ... .. 1
D201 037 449 | DIODE, zener 1Bwolts Twatt . . ..., ..o innnnn... 1 1
D202,203 026 202 . DIODE, rectifier 1 amp 400 volts straight polarity .. ... ..... 2 2
Q201 0393655 . TRANSISTOR, 0.1 amp40volts . ..... ... i 1 i
Q202 022135 . THYRISTOR,4amp200volts ... ... .. .. i 1 i
R201 030819 . RESISTOR, carbon2watt2700hm ... ........ ... ... .... 1 1
R202,204 605908 . RESISTOR, carbon 0.25 watt 22Kohm .................. 2 2
R203 030033 . RESISTOR, carbon 0.5 watt4700hm ................... 1 1
R206 039 361 . POTENTIOMETER, cermet 1 turn 0.25 watt 50K ohm ...... 1 1
R207 078433 . RESISTOR, carbon 0.25 watt 1 megohm ................ i i
R208 030937 . RESISTOR, carbon 0.5 watt 10ohm . ..... ... ... .. 1 1
R209 039 327 . RESISTOR, carbon film 0.25 watt 220chm . ............. 1 1
R210 030025 . RESISTOR, carbon 0.5 watt 100ohm .. ... .. ... . ..... 3 1
R211 606911 . RESISTOR, carbon 0.25 watt 10K ohm . ..., ... et 1 1
SR2M 021939 | RECTIFIER, integrated 1.5 amp 400volts ................ 1 1
000873 . PLUG, protection . ... .. it ie i e 1 1
331 332 333 334
Includes
Item 335

o
(a]

207
=1 | cas |29 O
D207 Q201

R207

cz06 [0202] rrEmn
S i

O
R209

Figure G2 — Spot Timer and Pre-Flow Timer

TA-006 613

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Item Dia. Factory :
No. . Mkgs. Part No. Description Quantity
Figure G3 Pulser Control (See Fig. G Page 8 ltem 181)
341 003513 STRIP, mounting-controlspulser .................... 1
342 R422 035897 POTENTIOMETER, carbon 1 turn 2 watt 1000 ohm ... .. 1
343 R420 004 186 POTENTIOMETER, carbon 1 turn 2 watt 5000 ohm ... .. 1
344 005 302 TUBING, phenolic 8/64 IDx 1/40D x 1-6/16 .......... 4
345 005 021 CIRCUIT CARD ASSEMBL.Y, pulser (consisting of} . ... .. 1
A400-402 035845 . AMPLIFIER, operational . .. ... .ot iiiiinnnns 3
€400 003530 .CAPACITOR, ceramic 1 uf 60volts . ... ... e i
C401,402 0318630 . CAPACITOR, electrolytic 20uf 5Qvoltsde ........... 2
C403,404 031643 . CAPACITOR, ceramic 0.01 uf 500voltsdc ...... ... I 2
D400-403 028 3617 .DIODE, 10MA 75 volts straight polarity .............. 4
Q400 037 201 . TRANSISTOR, 200MA 40volts PNP ... ............. 1
Q401 037 200 . TRANSISTOR, 200MA 40volts NPN .. .............. 1
R400,411,419 032359 .POTENTIOMETER, cermet 20 turn 0.5 watt 5000 ohm . . 3
R401 035885 . RESISTOR, carbon film 0.26 watt 68K ochm .. ......... 1
R402 035884 . 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 0.26 watt 16K chm_.. ......... 1
R408,412 606 916 . RESISTOR, carbon, 0.25 watt 1000 ohm ............. 2
R409,413-416 039331 . RESISTOR, carbon film 0.2b watt 47000hm . ......... b
R417 035822 . RESISTOR, carbon film 0.2b watt 10chm ............ 1
R418 035 888 . RESISTOR, carbon film 0.25 watt 2200 ohm . ......... 1
R423 003913 . POTENTIOMETER, cermet 15 turn 0.5 watt 500 ohim . . . 1
R424 076 712 . RESISTOR, carbon 0.25 watt 220K ohm .. ........... 1
346 R4 030109 POTENTIOMETER, carbon 1 turn 2 watt 5000 ohm ... .. 1
347 5400 011609 SWITCH, toggle SPDT 10amp 12bvolts . ....... .. ... .. 1
348 C4056 031 670 CAPACITOR, ceramic 0.05 uf 500veltsde ............. 1
349 D404 026 202 DIODE, rectifier 1. amp 400 volts straight polarity ........ 1

—

Ad02  Ad01 'FETz-i’ At
R
O 2],
ﬁ Q %‘ R&11
0 Eﬂﬁﬂ §n§ﬂ aﬂiﬂgﬂgﬂg g[] __ @
cana 04030 Ra13 cA0z @
M p o (400
Ra18 E[I Eﬂgﬂ E[IE{] =415
Dain
347
343

Figure G3 - Pulser Control

TB-006 612

BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Item Dia. Factory
No, Mlgs, Part No. Description Quantity
Figure G4 006 795 Circuit Card Assemblv, Post-flow & HF Timer
(See Fig. G Page 8 ltem 203}
C300,303 031630 CAPACITOR, electrolytic 20uf 60voltsde ... ......... 2
C301,304 031651 CAPACITOR, tantalum 68 uf 20voltsdec . ............. 2
€302,305,307 031637 CAPACITOR, ceramic 0.02 uf 500voltsde .. ........... 3
C3086,308 034 286 CAPACITOR, poly film 0.1 uf 100volts . .............. 2
C309,310 031670 CAPACITOR, ceramic 0.05 uf 500voltsde .. .. ......... 2
CR300,301 039346 RELAY, enclosed 24 voltsde DPDT ... . ... 2
CR302 006 794 RELAY, reed 120 volts dc 1 amp SPST 12 volts coil ... .. 1
£300,302 037449 DIODE, zener 16volts Twatt ........... .. ... .. 2
D301,303,304 026 202 DIODE, rectifier 1 amp 400 volts straight polarity . .... .. 3
Q300,302 039365 TRANSISTOR, 0.15amp 40volts PNP ... ............. 2
Q301,303 022135 THYRISTOR, 4amp 200volts .. .................... 2
Q304 605841 THYRISTOR, triac 6amp b00volts .. ................ 1
R300,307 030812 RESISTOR, carbon 2 watt 270o0hm ................. 2
R301 074 042 RESISTOR, carbon 0,25 watt 82K ohm . ............. 1
R303,304,310,311 605 909 RESISTOR, carbon 0.25watt 22K ohm ............... 4
R305,312 039 361 POTENTIOMETER, cermet trimmer 1/T 0.256 watt
BOK ohm .. e 2
R306,309,314 030937 RESISTOR, carbon 0.5 watt 10ohm .. ................ 3
R308 030936 RESISTOR, carbon 0.5 watt 33K ohm .., ............. t
R313 039 340 RESISTOR, WW fixed 3watt 2560 0hm . ............... 1
R316 030 713 RESISTOR, carbon T watt 22000hm ... .............. ]
R316,317 039 327 RESISTOR, carbon film 0.26 watt 2200hm . ........... 2
R318,319 030025 RESISTOR, carbon 0.6 watt 100ohm ................. 2
R320 605 911 RESISTOR, carbon 0.25 watt 10K ohm . ... ........... 1
RC300 039 348 CONNECTOR,edge 17 pinbamp .......ovrnevn.ny, 1
SR300,301 021 939 RECTIFIER, integrated 1.5 amp 400volts ............. 2
T300,301 006 768 TRANSFORMER, signal 115 volts pri 24 volts CT w/frame 2
o303 4
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Figure G4 — Circuit Card Assembly, Post-flow & HF Timer

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

OM-350 Page 16



Item Dia. Factory

Na. Mkgs.  Part No, Description Quantity
Figure G5 000 176 Rectifier, SCR Main (See Fig. G Page 8 ltem 208)

361 005 264 CAPACITOR/RESISTOR, rectifier {consistingof) ................ 4

362 R36 0300656 . RESISTOR, carbon 2watt 10ohm ., ..., .. ... . i, 4

363 C7-10 031 683 .CAPACITOR, paper 0il 0.5 uf200voltsde . ........ ... ... . .... 4

364 010311 CLAMP, 3/4diax 1/2wide .. ... .oi it i i e 4

365 SCR1-4 000251 THYRISTOR, 260amp 300volts .. ... ... i, 4

366 026248 INSULATOR,stand-off .. ... .. i i i e 6

67 D1 037 957 DIODE, rectifier 275 amp 260 volts . ..... ... ... ... ..ol 1
361

F:;—sm 364 365 366 367

Figure G5 — Rectifier, SCR Main

TB-006 619

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