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WARRANTY

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

MILLER Eiectric Mfg. Co.’s obligation, under this warranty, is 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.0.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 aillowed.

The warranty period, beginning on the date of sale to the original purchaser-user of the equipment, will be
for minety days on the MILLERMATIC portion of this welding machine. The MILLERMATIC portion
includes alt drive train parts starting at the inlet guide bushing and going up to the contact tip, including the
gun, drive rofl assembly, All other parts, with the exception of the main rectifier
diodes, carry a one year warranty. The four diodes used in the main rectifier carry a three year
UNCONDITIONAL WARRANTY.

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

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

|IMPORTANT'

Use of parts, not manufactured or recommended by MILLER, in the power or
wire feed portions of this unit including the gun assembly voids the warranty.




ERRATA SHEET

After this manual was printed, refinements in equipment design occurred. This sheet lists exceptions to data appearing later in
this manual.

AMENDMENT TO TABLE 3-1:

Table 3-1. Recommended Primary Wire & Fuse Sizes

Primary Wire Size — AWG Fuse Size In Amperes
208 vV 230V 460 V 576V | 208V | 230V | 460V 575V
{No. 10) | {No. 10) | (No. 18] | (No. 14)

*Input conductor sizes are based on allowable ampacities of insulated copper conductors, having a temperature rating of
75°9C, with not more than three conductors in a raceway or cable. Numbers in ( } indicate ground conductor sizes.

AMENDMENT TO FIGURE 6-1:
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AMENDMENT TO FIGURE 6-2:
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NOTE

FThis unit is equipped with a 115 volt fan motor. I transformer T1 (007 685} or transformer coil (007 684)
must be replaced, use the above part number to order the replacement part. The 115 volt fan motor may
be repiaced by a 230 voit mator (032 678) providing the 230 volt motor is connected to lead No. 8 and

iead No. 20 on the primary side of transformer T1.

!
Figure 6-2. Circuit Diagram For Model With Spot Panel Effective With Serial No. HG057413 And On
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meen SECTION 1-SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCE mmm

1-1,

INTROBUCTION

We learn by eicperience. Learning safety through personal
experience like a child touching a hot stove is harmful, waste-
fu!, 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 eguipment is improperly used or main-
tained. The reason for the safe practices May not always be
given. Some are based on common sense, cthers may require
technical volumes to explain. 1t is wiser to follow the rules.

Read and understand these safe practices before attempting
to install, operate, or service the equipment. Comply with
these procedures as applicable to the particular eguipment
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 becores a habit, the equipment
can be used with confidence.

Responsibilities of installer, user, and serviceman. instalia-
tion, operation, checking, and repair of this equipmentmust
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 welding and cutting; and
2 - Are Welding {and Cutting)(oniy).

Reference standards: Published Standards on safety are also
available for additional and more complete procedures than
those given in this manual. They are iisted in the Standards
Index in these safety rules. ANS| Z49.1 is the most complete.

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

GENERAL PRECAUTIONS
Burn Prevention

Wear protective clothing - teather {or asbestos) gauntiet
gloves, hat, and high safety-toe shoes. Bution 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, gppropriate filter lenses or plates {protected by
clear cover glass). This is a MUST for welding or cutting, {and
chipping) 1o protect the eves 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 aid and eye treatment. First aid facilities and a
quatified firet aid person should be avaiiable 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 hat should be worh when others work
overhead.

Flammable hair preparations should not be used by persons
intending 1o weld or cut.

Toxic Fume Prevention

Adequate ventilation. Severe discom fort, illness or death can
result from fumes, wapors, heat, Qr oxygen enrichment or
depletion that welding lor cutting) may produce. Prevent
them with adeguate ventilation as described in ANS/| Stan-
dard 249.1 listed 1 in Standards index. NEVER ventilate
with pxygen,

Lead, cadiurn, zinc, mercury, and beryllium bearing and simi-
lar materials, when welded (or cut) rmay produce hamful
concentrations of toxic fumes. Adequate local exhaust ventt-
|stion must be used, or each person in the area as we!l as the
operator must wear an atrsupplied respirator. For beryllium,
both must be used.

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

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

Gas leaks in a confined space should be avoided. Leaked gas
in large guantities can change oxygen concentration danger-
ously. Do not bring gas cyfinders 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
heen accidently opened or left apen.

Vapors from chiorinated solvents can be decomposed by the
heat of the arc {or fiame) to form PHOSGENE, a highily toxic
gas, and other lung and eye irritating products. The ultra-
violet {radiant) energy of the arc can also decompose tri-
chloroethyiene and perchicroethylene vapors to form phos-
gene. DO NOT WELD or cut where sclvent vapors can be
drawn into the welding or cutting ammosphere or where the
radfant energy can penetrate to atmospheres containing even
minute amounts of trichiorethylene 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 floar cpenings, out of sight of the gogelee operator.
Sparks and slag can fly 35 feet.

Toprevent 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, vennlators, If the
work can not be moved, move combustibies at least 35 feet
away out of reach of sparks and heat; or protect against
ignition with suitable and snug-fitting, fire-resistant cCvers or
shields.

Walls touching combustibies on oppesite sides should not be
welded on {or cut). Wails, 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 atter weld-
ing or cutting if:

a. appreciable combustibles (including building construc-
tian} are within 35 feet ‘

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

c. openings iconcealed or visibie) in floors or walls within 35
feet may expose combustibles to sparks

d. combustibies adjacent to walls, ceilings, roofs, or metai
partitions can be ignited by radiant or canducted 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 combustiblies, or that can pro-
duce flammable or toxic vapors when heated, must never be
wetded 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 oOF caustic cleaning {or a
solvent or water washing, depending on the combustible’s
solubility) foliowed by purging and inerting with nitrogen or
carbon dioxide, and using protective equipment as recom-
mended in AB.Q. Waterfilling just below working level may
substitute for inerting.

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

Hollow castings or containers must be vented before weiding
or cutting. They can explode.

Explosive 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

Reguiator 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
maore relief devices.

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

Remowve faulty regulator from service immediately for repair
{first ctose eylinder valve], The foilowing symptoms indicate
a faulty regulator:

Leaks - if gas leaks externally.

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

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

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

2. Cylinders

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

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

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

tdentifying gas content. Use oniy cylinders with name of gas
marked on them; do not rely on color 1o identify gas con-
tent. Notify supplier :f unmarked. NEVER DEFACE or alter
name, numbar, or other markings on a cylinder, 1t is itegal
and hazard ous.

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

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

Secure from falling. Chain or secure cylinders upright when a
regutator {and hose) are connecred toit.

Passageways and work areas. Keep cylinders c¢lear of ameas
where they may be struck.

Transparting cylinders. With a ¢rane, usé 3 secure support
such a 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, stag, and
flame, etc. that may cause rupture. Do not allow contenis to
exceed 130%F. Cool with water spray where such exposure
exists.

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

Stuck valve. Do NOT use ahammer 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 acylinder.
Never refill any cylinder.

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

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

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

No copper tubing splices. Use only standard brass fittings 1o
splice hose,

Avaid 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,
slag, and open flame.

Examine hose regulardy for leaks, wear, and loose connec-
tons. 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 valve outiet of impurities that may ciog
orifices and damage seats before connecting requiatar. Except
for hydrogen, crack valve momentarily, pointing outiet away
from people and sources of ignition. Wipe with a clean lint-
less cioth,

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

Tighten connactions. When assembling threaded connections,
clean and smooth seats where necessary, Tighten. !{ connec-
tion leaks, disassembie, clean, and retighten. For metal-to-
metal seating, usg correct wrenches, available from your
supplier. For C-ring connections, hand tighten.

Adapters. Use a CGA adapter (avaiiabie from your supplier}
between cyiinder and reguiator, if one is required. Use two
wrenches to tighten adapter marked RIGHT and LEFT
HAND threads.

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

5. Pressurizing Steps:

Drain reguiator of residual gas through suitable vent hefgre
opening cylinder {or manifolg vaivel by turning adjusting
screw in (ciockwise). Oraining prevents excessive compression
heat at high pressure seat by ailowing seat to open oA pressur-
ization. f.eave adjusting screw engaged slightly on single-stage
reguiatars.

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

Stand to side of reguiator whiie opening cylinder vaive,

Open cylinder valve siowly so that regulator pressure in-
creases slowly. When gauge is pressurized {gauge reaches regu-
lator maximum) leave cytinder vaive in following position:
For oxygen, and inert gases, open fully to seal stem against



1-3.

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

Use pressure charts (available from your supptier} for safe
and efficient, recormmended pressure settings on regulators. It
will reduce backfiring and chance of flashbacks.

Check for leaks on first pressurization and regulary there-
after. Brush with soap sofution {capful of lvory Liquid™ or
equivalent per galion of water). Bubbles indicate leak. Clean
off soapy water after test; dried soap 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 technigues and tools
are used by trained personnel. Refer to User Responsibilities
statement in equipment manuatl.

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

Rope staging-support should not be used for wetding or cut-
ting operation; rope may buen.

ARC WELDING

Comply with precautions in 1-2 and this section. Arc Weld-
ing, properly done, 15 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, weid-
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. I'ts radiation can
damage eyes, penetrate lightweight clothing, reflect from
light-colored surfaces, and burn the skin and eyes. Skin burns
resemble acute sunburn, those from gas-shielded arcs are
maore severe and painful. DON'T GET BURNED; COMPLY
WITH PRECAUTIONS.

1. Protective Clothing

Wear !ong-sieeve cicthing {particularly for gas-shielded are} in
addition to gloves, hat, and shoes {1.2A). As necessary, use
additional protective ciothing 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 to arc. NEVER look at an elec-
tric arc without protection.

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

Protect fitter plate with a clear cover plate,

Cracked or broken heimet or shieid should NOT be worn;
radiation can pass thraugh 1o cause burns.

Cracked, broken, or toose filter plates must be replaced IM-
MEDIATELY . Replace clear cover ptate when broken, pitted,
or spattered,

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

*Tradermark of Proctor & Gambie.

3. Protection of Nearby Personnel

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

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

Others working in area. See that all persons ame wearing flash
goggtes.

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

Toxic Fume Prevention
Comply with precautions in 1-28.

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

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

Equipment’s rated capatity. Do not overoad arc weiding
equipment. [t may overheat cables and cause a fire.

{ cose cable connections may overheat or flash and cause a
fire.

Newver strike an arc on a cylinder or gther pressure vessel. It
creates a brittle area that can cause.a violent rupture or lead
to such a rupture later under rough handling,

Compressed Gas Equipment
Comply with precautions in 1.2D.

Shock Prevention

Exposed hot conductors or other bare metal in the welding
eircuit, or in ungrounded, electrically-HOT eguipment can
fatally shock a person whose body becomes a conductar, DO
NOT STAND, SIT, LIE, LEAN ON, CR 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 insuiation against electrical shock. Stay on a
dry duckboard, or rubber mat when dampness or sweat can
not be avoided. Sweat, sea water, or maoisture between body
and an electricaliy HOT part - or grounded metal - reduces
the body surface electricat resistance, enabling dangerous and
possibly lethal currents to flow through the body.

1. Grounding the Equipment

When instaliing, connect the frames of each unit such as
welding power source, control, work table, and water circuta-
tor to the building ground. Conductors must be adeguate to
carry ground currents safely. Equipment made electrically
HOT by stray current may shock, possibly fataity. Do NOT
GROUND to eiectrical conduit, or to a pipe carrying ANY
gas or a flammabile liquid such as oil or fuel.

Three-phase connection. Check phase requirement of equip-
ment before instaliing. !f only 3-phase power is available,
connect single-phase equipment to only two wires of the
3-phase line. Do NOT connect the equipment ground lead to
the third {tive} wire, or the equipment will become electri-
caily HOT - a dangerous condition that can shock, possibly
fataily.

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

1 a line cord with a ground lead is provided with the equip-
ment for connection to aswitchbox, connect the ground lead
to the groundéd switchbox. [f a three-prong plug is added for
connection 10 a grounded mating receptacie, the ground lead
must be connacted to the ground prong only. If the line cord
comes with a three-prong plug, connect to a grounded mating
receptacie. Never remove the ground prong from a plug, or
use & plug with a broken off ground prong.
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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 lock-type connectors shouid be used to join
welding cable lengths.

4. Cables

Frequently inspect cabies for wear, cracks and damage.
IMMEDIATELY REPLACE those with excessively worn or
damaged insulation 1o avoid possibly - lethal shock from
bared cable. Cables with damaged areas may be taped to give
resistance equivalent to original cable. Keep cable dry, free of

. oil and grease, and protected from hotmetal and sparks.

5. Terminals

Terminals and other exposed parts of electrical units should
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. Keep hands and body clear of wire and
other HOT parts.

7. Safety Devices

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

Before instaliation, inspection, or sarvice, of equipment, shut
OFF all power and remove line fuses (or lock or red-tag
switches) to prevent accidental turning ON of power. Discon-
rect ali cables from welding power source, and pudl ali 115
vols line-cord plugs.

1-4.

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

Leaving equipment unattended. Always shut OFF and dis-
connect all power 10 equipment.

Power disconnect switch must be available near the welding
P OWer SOUTCe.

STANDARDS BOOKLET INDEX

For mare information, refer 10 the following standards or
their latest revisions and comply as applicable:

1. ANS| Standard Z49.1, SAFETY IN WELDING AND
CUTTING ogbtainable from the American Welding
Society, 2501 NW 7th St, Miami, Fla. 33126.

2. ANSI Standard 287.1, SAFE PRACTICE FOR OCCUPA-
TION AND EDUCATIONAL EYE AND FACE PROTEC-
TION, abtainable from American National Standards
Institute, 1430 Broadway, New York, N.Y, 10018.

3. American Welding Society Standard A6.0, WELDING
AND CUTTING CONTAINERS WHICH HAVE HELD
COMBUSTIBLES, obtainable same as item 1.

4. NEPA Standard 51, OXYGEN-FUEL GAS SYSTEMS
EOR WELDING AND CUTTING, cbtainable from the
Nationa! Fire Protection Association, 470 Atlantic
Avenue, Boston, Mass. 02210.

5. NFPA Standard 51B, CUTTING AND WELDING PRO-
CESSES, obrainable same as item 4.

6. CGA Pamphiet P-1. SAFE HANDLING OF CCM-
PRESSED GASES IN CYLINDERS, obtainable from the
Compressed Gas Association, 500 Fifth Avenue, New
York, N. Y. 10036.

7. OSHA Standard 29 CFR, Part 1910, Subpart Q, WELD-
ING, CUTTING AND BRAZING.



SECTION 2 - INTRODUCTION

Pawer Input at Rated Load] Dimensions ;Veig!;t
Rated Welding | Qpen- 6: Hz, Single-Phase Inches 5 L
. mperes . .
Mod Current Amperes| Circuit 58 3 kva | kw | Height | Width | Depth -| Without Spot Panel| With Spot Panel
el 60% Duty Cycle | valts | voits Volts Net Shipping | Net Shipping
15(_) Ampere 150 A 30" 13172 27 170 180 - | 175 185
With And @ mes 2 265 24 55 |as Dimensions Weight
Without v il - Centimeters F Kilos
Spot Panel 23 Vaits -
7620 | 3429 | 686 | 77.110 | 81646 |79.378 [ 83.914

Figure 2-1. Specifications

WELDING SECONDARY U BumrnBAack §

GUN CONTACTOR | SPOT TIME \

SWITCH CONTROL CONTROLS
\\\““&

---5pet Time Model Onily

2-1. GENERAL

This manual has been prepared especially for use in familiar-
izing personnel 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.

on

] =

24 VOLT
Loy Xuek fconThob wikoine ) | S5oanRasy "aNRer
PRIMARY |"TAPRED SECONDARY CIRCUIT

Figure 2-2. Block Diagram
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TB-057 469-13

*Replacement regulator inlet nut and stem for welding appli-
cations requiring Argon-CO7 mixture,

SECONDARY
WELDING
CONNECTIONS

MAIN
RECTIFIER

TA-0E7 469-2

RECEIVING-HANDLING

Prior ta installing this equipment, clean ali packing material
from around the unit and carefully inspect for any damage
that may have cccurred during shipment, Any ciaims for ioss
or darmage that may have occurred in transit must be filed by
the purchaser with the carrier. A copy of the bill of lading
and fretght bill will be furnished by the carrier on request if
occasion 1o file claim arises.

When requesting information concerning this equipment, it is

essentiai that Model Description and/or Stock Number and
Serial {or Style) Numbers of the equipment be supplied.

Parts which are included with this welding machine

are as follows.
A. 1 -Nozzle, continuous weld

B. 1 - Nozzle, inside corner spot

. 1 - Nozzie, flat spot

1 - Nozzle, outside corner spot
2 - Contact tubes for .035" wire
3 - Contact tubes for .030"" wire

. 5 - Contact tube compression sieeve

I o mm o 0

. 1 - Regulator w/CO3 inlet stem & nut

1 - Argon regulator inlet stem & nut*

[

1 - Washer for CO9 cylinder connection
Jackpiug assembly includes:
.1 - Tie wire
1 - Copper contact strip
. 1 - Fillister head screw
2 - Allen screws
. T - Brass jack plug

1 - Fiber insulator wbe

. 1 - Primary Wall Receptacle

. T -Work cable

4 I ® oo 2z 2 - K

. 1 - Work cable ¢tlamp
1 - Assembly Instruction sheet

OM-1301 Page 5



2-3. DESCRIPTION

T_his constant potential welding power source is of the silicon
diode rectifier dc type, designed for the Gas Metal-Arc Weld-
ing (GMAW]} process.

This welding power source consists of a single-phase power
transformer, stabilizer, rectifier, coeling fan, facilities for
remate contactor control, a built-in controi/feeder, and gun
with all necessary interconnecting cables. Spot panel models
are equipped with a spot panel which has facilities for con-
trolling spot weld time and spot burnback time.

2-4. SAFETY

Before attempting to make primary 9r secondary connec-
tions, change- parts or make repairs, be sure the welding
power source s completely disconnected from the main
power line.

A precautionary measure shouid be taken to provide maxi-
mum protection against electrical shock. Before electrical
connections are made from the switch, be sure that the line
disconnect switch has been opened or the fuses have been
removed and remain that way until the installation has been
completed.

Caution should be exercised in taking voltage measurements
when troubleshooting the unit, Always avoid contect be-
wween any part of the human body and any current carrying
part of the weiding power source,

————— S ECTION 3 - INSTALLATION

TOOLS REQUIRED FOR SETUP

3/32" Allen Wrench

1/4 1o 3/8" Steel Rod 10 to 127 Long

Side Cutters

3/8, 7716 & 9/16"" Box or Open End Wrenches
1/2 & 3/4"" Cpen End Wrench

10" or Larger Adjustable Wrench

Pliers

Screw Driver - Medium Size

Cutting Knife

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 carefully followed may create a hazard to per-

I‘ sonnel, l

IMPORTANT

Under this heading, instaliation, operating, and main-
tenance procedures or practices will be found that if
not 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.

ﬁ

INSTALLATION OF THE WELDING POWER
SOU3R1(.§E ON RUNNING GEAR (Optional){See Fig.
ure 3-1),

Prior to instaliing the running gear to the welding
power source, remove the shipping boards which are
attached to the machine’s base. Use a 7/16 inch
wrench to remove the bolets and nuts which secure the
boards to the base.

The Following Items are Required for a Compiete Setup

Optional ltem
Running Gear

*Spo0l Of Mild Steet
weiding Wire
.030'" Or .035"

Welding *
Heimet

| g——*Cylinder of Shielding Gas
COp» (Carbon Dioxide}
Or

Argon CQ3 Mixture

*Required 1tems Not Supplied With Welding Power Source

TEB-057 469-14



. Remove running gear from carton.

Install the two 4" swivel wheeis by placing the bolt of

) each one through the 1/2” diameter holes provided in the

frame. Place lock washer (2A) and nut (2B) on bolt and
use 3/4" wrench to tighten.

. Place 3/4” flat washer (3A) on rear axle, place wheel {3B)

on axle, place washer {3C} on axle, insert cotter pin (3D}
through hole provided in axle. Spread pin to lock. Install
other rear wheel using same procedure.

. Place the welding power sourge on running gear with large
wheels to the rear of the welding power source, align
mounting holes in running gear with mounting holes in
the welding power source base. Insert one 1/4-20x 17 (4}
bolt through bottom of running gear and the welding
power source. Place lock washer {4A) and nut i4B) on
bolt several turns, but do not tighten.

58

Install the other three boits in the same manner. When afl
bolts are instatied, tighten the four nuts securely.

. Use 3/8" wrench to remove screws (5A} and {5B) from

top of the weiding power source. Put handie {No. 5} in
place as shown and replace the screws just removed
through the bhandle into the welding power source.
Tighten securely.

. At rear of the welding power source two holes with weld

nuts inside are provided for the attachment of the cylin
der bracket (7). Use two 3/8-18 x 3/4" long cap screws
(7A) to secure bracket to welder case, place flange down.
Tighten securely.

. Place gas cylinder in rack and jock in with safety chain

18}, Cylinder must be secured at ail times.

TO-040873-1

Figure 3-1. Installation of Running Gear

LOCATION {Figure 3-2)

A good instaliation is essential if the welding power source is
to provide satisfactory and dependable service. Proper opera
ting temperatures are maintained by the air stream produced
by the welding power source fan unit.

The welding power source should be located so that the air
passage from the rear of the welding power source will not be
restricted. Therefore the back of the welding power source
should be away from a wall or other obstruction, a minimum
of 12 inches,

The location should be such that a minimum amount of dust
and dirt will be drawn into the air strearn. Preventive main-
tenance consists of removing the wrapper from the welding
power source and blowing out the dust accumulation inside
the unit. For this reason it is desirabie to focate the unit so
that the wrapper can be removed without any difficulty.
Four mounting holes are provided in the welding power
source base for machines that require mounting.

12

TB-057 469-4A

Figure 3-2. Location

OM-1301 Page 7



33. PRIMARY CONNECTIONS

The welding power source is shipped from the factory set to
operate on the highest primary voltage shown on the name
plate,

A ynit shipped for 208/230 voltage is set on the 230 voltage.

1§ your primary voltage supply is other than the highest voit-
age listed on the front of your welder, you will have to
change the jumper linkage located inside the welder following
procedures given in step 1 to 5 below. '

If the primary voltage available matches the highest voltage

of the welder, skip steps 1 to 5.

]
i
1

Remove

i

L’/Remove

'
|
;
;

TB-057 469-20

Figure 3-3. Wrapper Cap Screw Location
1. Use a 3/8"” wrench to remove the thirtegn cap screws
from the welding power source. Loosen the screws which
secure the door.
2. Lift wrapper upward to remove.

3. Locate Terminal Linkage where indicated in Figure 3-4.

Terminal Linkage

TD-057 4691

Figure 3-4. Primary Voltage Terminal Strip Location

Each welding power source has ¢one terminat block
with a position for the jumper link for €ach voltage
listed on the nameplate. The linkage must be con-

I nected for the correct voltage. I

2M}/380/480 VOLTS

208/230 VOLTS

Y

246051 VOLTS
) | T
TA-087 4366

Figure 3-5. Primary Voltage Jumper Link Arrangement

4. Loosen the two screws securing the jumper link and move
to position to match primary supply according to the
hock-up shown in Figure 3-5. Tighten all screws securely.

5, Replace welder wrapper.

This dec_arc welding power source is a single-phase unit and

focal electric utility if there is any question about the system
used iocally or the proper connections to connect single
phase power service 10 the weiding power source.

All models are ordinariiy eguipped with a three conductor
power cable, Models requiring 208 or 230 volts primary input
are equipped with a three prong polarized plug and wall
receptacte. The wall receptacle should be instalted in a con-
venient location by a competent electrician. The wall recep-
tacle shouid be instaled with the grounding terminal at the
top. This would allow the power cable to hang downward
without undue bending or twisting.

Tabie 3-1. Recommended Primary Wire & Fuse Sizes

Primary Wire Size — AWG Fuse Size In Amperes

208V | 230v| 460 Vv | 575V (208 V{230V ([460V | 575 vV

. 8 | No. 12 {No.
No. 6 No.8 | No. 12 0.12 56 40 20 15

{No. 8] | {No. 8} | (No. 8} |{No. 8}

must_be connected to g single-phase power line. Consult the

Page 8

{ ] Indicates Ground Wire Size

TA-057 436-2A

Figure 3-6. Primary Connections
34. WORK CABLE ASSEMBLY

A 10 foot work cable with a lug on one end and one plain
end is included with each unit,

Bend Tabs
Arpound Cable

TA-057 469.9
Figure 3-7. Work Clamp Instaliation

To install the work clamp onto the work cable, proceed as
follows:

1. Insert plain eng of cable into the clamp above spring until
lug lines up with hoie in clamp. Instal! 1/4-20 x 1/2" bolt
through lug and ¢lamp, replace lock washer and nut, and
use 7/16" wrench to tighten.

2. Use pliers 1o bend tabs around cable as shown.

3. Slige insulating sieeve on cable and over clemp as shown.
Inszalt remaining sleeve on other ciamp handle.

The jack plug, included in the parts package, must be
attached to the plain end of the work lead cable as follows:

1. Remove 1 inch of insulation from end of cable.

2.  Clamp the cable in a vise with the un-insulated end
protruding upward out of the vise approximately
1-3/4 inches.

3. Ptace the steel tie wire approximately 1/4 inch from
the eng of the insulation.



1 2 3 45 6 7 8 9 10

Figure 3-8. Jack Plug Installation > 057 46912

4.  Make a half turn around the cable bringing the looped
ends of the tie wire together.

5. Insert a rod of approximately 3/8 inch diameter
through the two looped ends of the tie wire.

6.  Twist the tie wire until it is tight ground the insulatian
of the cable.

7. Clip off the looped ends of the tie wire. Bend the
twisted tie wire over along the side of the un-insulated
portion of the cable.

8. Wrap the strip of copper foil tightly arcund the un-
insulated end of the cable and the twisted tie wire.

9. Piace the jack plug over the foil wrapped cable. Insert
the 1/4-20 Allen set screws into the threaded holes in
the jack plug and tighten with the Allen wrench.

10. Remove the cable from the vise and insert the jack
plug into the fiber sleeve. Stide the steeve over the jack
plug until the hole in the fiber slegve lines up with the
un-threaded hole in the jack plug.

1. Insert the No. 8-32 self tapping screw through the hole
in the fiber sleeve into the jack plug. Tighten the screw
with a screw driver.

Adjustment Screw

3. Remove protective cap from gas cylinder.

4. Attach gas reguiator to gas cylinder valve; tighten stem
nut securely with .adjustable wrench. For CO2 gas, use
washer provided. '

Keep regulator gauge face in vertital position.”

5. Slide the gas hose that extends from the back of the
welding power source over the barbed stem which is
jocated on the bottom of the regulator. Slide hose over at
least two barbs. No clamp is necessary, only tow gas pres-
sure is present here. .

6. Use a 1/2" wrench to loosen the lock nut ene turn on the
gas flow adjustment screw,

Lock Nut

TD-057 469-1
Figure 3-10. Gas Regulator Adjustment
7. With the adjustment screw remaining in the extended out

pesition, SLOWLY 1wrn the gas cylinder valve in a
counter clockwise direction until it is completely opened.

8. Remove tape from gun trigger. Hold trigger in, and turn
the regulator adjustrment screw inward until the pressure
indicator reads 6 pounds. Release gun trigger and tighten
lock nut on the adjustment screw.

12. Insert jack plug into negative receptacle on front panel
of the weiding power source. Secure work clamp to
work piece. The & pound pressure setting provides approximately

GAS CONNECTIONS

The regulator that is supplied with this welding power

source musi not be used if a solencid valve or other

type of valve with positive shutoff is used, unless a
I pressure relief safety valve is employed. : I
The gas regulator supplied with this welding power source is
of the single stage type. Being a single stage reguiator, the
outlet secondary pressure will vary inversely with the iniet
pressure. This means that as the gas bottle becomes empty,
the pressure indicated on the gauge witl increase. Due to this
fact, periodic adjustment of the regulator will be necessary as

20 CFH gas flow sufficient for most welding applica-

l tions. I

INSTALLATION OF WELDING WIRE SPOOL

1.  Open hinged door panel on left side of the welding
power source by turning the two screw fasteners in a
counterclockwise direction.

2. Remove all packing from spool of wire.

3. Remove the retaining ring {1} (Figure 3-11) by pres-
sing the two spring loaded pins inward, remove com-
pression spring {2) from the welding power source
wire spool hub {3).

the gas bottle empties. Instali and adjust the regulator as Upper Drive
follows: Must (op:':‘:t;'s‘ﬁion)
1. Gas Cylinder should be secured in running gear with chain Line Lip
or if the running gear is not used, the gas cylinder should Wire Spool Hub (3)
be chained to a wall or other support 1o avoid the cylin-
der from falling over and breaking off the valve. Smalf Hole Spur Gears ‘@O A
2. The gas regulator is shipped with a stem installed_to fita b Li D !
CO» (carbon dioxidel cylinder. If the regulator is to be Stu ner\ b
used with a argon carbon-dioxide mixture, the correct ®) e .
; i Wire Spooi @ e
stem must be installed. The CO4 stem can be removed if P o)
necessary by turning in a counterclockwise direction. @ . @
. . LRy . =N welding
Coat threads of the stem to be inserted with pipe joint (2) Compression =N wire
compound, insert, and tighten, Spring —- (@) ©
For 8" Spools - |
Gas =] Tension Spring Lower
Regutator Cap Orive Housing
..
Stem (1) Retaining RiN9 - 12,057 459.194
i Gas Figure 3-11. Wire Spool Instailation
= Cylinder 4. Place the wire spgol on the wire spool hub so the wire
= mﬂml Valve feeds from the bottom of the spool into the stub finer
Use F as shown in (Figure 3-11). Insure that small pin of the
or . - N
COp COp A co, & spool hub fits into the small hote of the wire spool.
Stem Washer ég?i“,d rsz g ] ]
ylinde 5,  Replace the retaining ring on the hub. Compression

T8-057 469-15

i . Spring (2) not required for 12 spoois. For 8 spoais,
Figure 3-9. Gas Regulator Installation

use compression spring.

OM-1301 Page 9




37.

———— SECTION 4 - SEQUENCE OF OPERATION

B. Disengage tension spring on drivg assembly and open
upper drive housing as shown in Fig. 3-11.

Spooled wire has a tendency to unravel when foosened
from the spool. Maintain a firm grip on the wire dur-

ing the threading operation. I

7. Loosen end of wire from spool and cut off any kinked
or bent portion with side cutters. The cut must be a
good clean cut to avoid binding in the drive system.

8. Thread the wire_through the Stub liner of the lower
deive housing. Feed it several inches into the gun
monocoil liner.

IMPORTANT

3. The wire size .030™ or .035" is stamped on side of
contact tube, H size matches wire, replace weld
nozzle.

4. If contact tube change is required, remove com-
~pression nut (8) (Fig. 3-12) with 7/16" wrench, turn
in eountercliockwise direction.

md]]]n%ﬂﬂrl_—a\nb o

Figure 3-12. Contact Tube.Installation

5. Remove contact tube (3} from connector (2] by
pulling out. The cormpression sieeve {No, 4} remains
on the tube.

6. Select correct size contact tube from parts package
included with the welding power source and push it
into the connector (2) as far as possible. Slide com-
pression sleeve over tube until it is tight against the

Whenever the upper portion of the drive assembly is connector. .
closed, ensure that the gears are properly meshed and 7. Replace compression nut over the contact tube and
the wire is placed in the groove of the drive roils. tighten.

Failure to compiy with this requirement will result in
I erratic wire feed and damage to the drive rolls. l

9, Lower the upper portion of the drive assembly,
making sure the gears are properiy meshed and the
wire is placed in the groove of the drive roil. Re-
position tension spring in iocked position.

10. Close the welding power source door panel. Keep

closed as much as possible to protect wire from dust
and contamination.

THREADING THE WELDING WIRE
1. Remaove weld nozzle from gun by a slight pull.

2. Check contact tube to match wire size.

8. Replace weld nozzle.

g, Turn the primary disconnect switch and the welding
power source POWER switch to ON position. Fan will
start.

H the welding power source has spot welding capabil-
ities, place the PROCESS SELECTOR SWITCH
located on the welding power source front panel in the
CONTINUQUS WELDING position.

10.  Press gun trigger and hold in untif the wire extends
about 1/4" out of the contact tube. Make sure the gas
is flowing.

If excess wire feeds out, cut off to 1/4" length with
side cutters.

*Madels with spot welding capability only

4-1. GAS METAL-ARC WELDING (Models without spot
welding capahility).
A. General
Read and thoroughly understand these instructions before weld*
attempting to operate this equiprnent. | Timer
Before attempting to weld on a finished piece of work, it is . Burnback*
recommended that practice welds be made on sampie metal Neg:t‘:;zéggrk) O+ ] Agjustment
the same as that of the finished work piece. Connection
' N . . '---"---..____‘_ Process*
It is recommended that of all the weld positions this eguip- @\ [————- Setector
ment is capable of (flat, vertical arnd overhead), that the s Switch
beginner experiment with the flat position in making practice \
welds since this is the easiest 1o [earn. :
Pasitive (Electrode) \ Wire Speed
As with any other electric arc welding process, the metal to g:::::t“;g‘ _Fine
be welded should be free of paint, rust or other non-<con- Adjustment
ductive material. Heat Control Power
uatis aufhul Receptacles And Switch
200 Selector Prug
N \ ~ T~
175 N -~ -
! \ b hY . -
. } Tap ) Tap 2 Tap 3Tap 4 Tip5  Tapt
£, METAL THICKNESS 10
: \L IN GAUGES 20-18 [ 18-16]16-14) 1812 | 1290 | 5, pgyier
a ; METAL | InCHES 1-935 .047 -|.059 -/ 067 -1.104 -] i34
N THICKNESS| 047 ].059]|.067 ] .104 | .134
| 120-150
- | AMPERAGE 30-50 | 35-75) 50-90 | 70-125(90-135{ Or Higher
e a5 an 50 (13 0 LI

TB-057 469-4A

% BuTY CrCLL

Figure 4-1. Duty Cycle Chart

The duty cycte of a weiding power Source is the percentage
of a ten minute period that 2 welding power source can safely

Figure 4-2. Range Selection

The six yellow receptacles onthe front of the machine {num-
bered 1 through 6) provide a selection of heat input to the
weld. The higher the numbered tap, the hotter the weld. 1If
practice welding is 10 be performed on 16 gauge metal, the

TB-057 436-1%

operate at a given output current setting. This welding power
source is rated at 150 amperes at 23 volts, 60 percent duty
cycte, This means the weiding power scurce can be safely
operated at 150 amperes welding current far six minutes out
of every ten. If the welding current is decreased, the duty
cycte will increase.

No. 3 tap provides a good starting point for experimentation,
As indicated in the table above, the amperage range at this
receptacie can be varied between 50 to 90 amperes which can
be adjusted by means of the WIRE SPEED FINE ADJUST-
MENT control. A good setting for practice welding would be
a setting at 50.



. Work clamp connected to work material.

B. Holding The Gun 4
The gun held in either hand should be at a 45 to 60 degree 5. Welding helmet on.
lead angle. It can also be tilted 45 to 60 degrees away from
you. This will give good vision of the arc which is necessary 6. Wire extended 1/4" beyond gun nozzie.
to follow the seam. However, never view the arc directly.
Always use a welding helmet with proper filter tens. 7. Place wire over seam; remember to hold 1/4" 1o 5/16”
: nozzie to work length.
A 1/4 to 5/16 inch distance from the bottorn side of the gun

nozzie to the workpjece must be maintained during the are 8. Lower welding helmet, and press trigger.
starting and welding period. Do _not puil the gun back when . .
arc starts, This will create a long wire exténsion and a very D. Possible Problems
poor weld.
IMPORTANT

ﬂ:ﬁon of Travel

Gloves The gas nozzle will periodically fill up with weld
45 10 60° Lead Angle spatter; this must be cleaned out.

Woark Cable Clamp

E. Techniques For Vertical And Overhead Welding

For Vertical welding, the arc is started at the top of the seam
and pulled downward in a steady drag method. When bridg-
ing a gap, the arc can be oscillated from one piece of the
work to the other.

Overhead welding is easily done with the same techniques;

?rag) or osciltating along the seam. If the puddle is too fluid

i hat} using a given heat tap, move to a lower numbered tap

Deposited Weld Bead and set the WIRE SPEED FINE ADJUSTMENT control to
TA-O57 469-11A higher setting as this will aid in cooling puddle.

1/4 ta 5/16 nozzle to work distance

Figure 4-3. Gun Position
. . F. Shutdown Procedures

Cradle the gun in one hand, then rest side of hand on work
piece lavoid doing this on hot material); use other hand to 1. Turn the welding power source OFF.
hold gun and control gun trigger.

o ) o . 2, Turn primary disconnect switch to "OFF'",
The wire is cold (not energized) until trigger is pressed, you
can position the wite on the seam and hold it there before . 3. Close gas cylinder valve.
lowering helmet and pressing the gun trigger.

The gun can be moved along the seam in @ steady movernent
known a5 the drag technique. (See Fig. 4-4}. It can be also
oscillated in a full circle a few degrees beyond each side of
the sean. Either one is good and the technique desired wil Gas cylinder valve should be closed when the welding

be easy for you to select. The speed of travel will be regu- power source is not in periodic use.

lated by the type of weld bead required. The average speed is _ﬁ
15 to 20 inches per minute. Refer to Fig. 4-5 for examples of
acceptabie or improper weld results,

4. Press gun trigger "in"’ 10 release gas in regulator. The gas
pressure indicator will return to O,

Drag Technique

When restarting, remember the gas cylinder valve
should be opened slowly to avoid excessive shock to

m the regulator indicator.

Oscillated
TA-057 469-16

Figure 4-4. Welding Technigues 4.2, ﬁgginrsa-lga\ll)-i-l?tac WELDING (Models with spot

A. Metal Preparation

For the best spot welding results, the metal shouid be clean.

m 7/4@’/], %%% Paint and rust should be removed before spotting. The work

cable clamp must be attached to parts being welded to insure

High Build-Up Burn Through Correct Heat Tap proper grounding in order to complete a current path.
No Penetration Toa Much Penetration Penetration Good

CAUSE: CAUSE: Spot welds can be made in a variety of methods and in all
Heat Tap Too Heat Tap Too High Or positions, thru use of the various nozzles supplied in the parts
Low Or Trayel Travel Speed Too Slow kit.
Speed Too Fast TA-057 469-8

Figure 4-5_ Cross Cut View of Various Welds

C. Pre-Weld Checklist .
B2 B

1. Weiding power sousce POWER switch 10 ""ON"".

Tack tnside Corner OQutside Corper

. Gas .
2. Gas valve opened TA-057 469-8

3. Proper heat tap selected. Figure 4-6. Various Spot Weids
OM-1301 Page 11




16 gauge maximum
Ll Ll

f the materials are of different thicknesses, the lightest gauge
material should always be spotted to the heavy material. Re-
commended maximum thickness for the top piece for lap
spot is 16 gauge.

gun nozzie

oo

3 2,
Figure 4-7. Metal Siz-;er TA-057 469-10

For tack, inside corner or cutside corner, the maximum
material thickness will be determined by your acceptance of
sufficient weld.

The .035" wire is best for spotting with this unit. The .030"
will work, but not as well.

The gas can be either COg or 78A-26C07. The latter is re-
commended for use with the lighter gauge materials.

Remove continuous weld nozzle  from gun. Install spot
nozzle. Check that wire is cut back 1/4* from the shortest
end of weld nozzle. .
Pre-Weld Checklist

1. Gas cylinder valve open.

2. Welding power source POWER switch on.

3. Work l.ead connected to work piece.

Spot Welding
1. Place weld nozzle agsinst work material and press trigger.

2. I arc does not start, re-check work clamp; it must be in
contact with material to be welded. ’

3. If wire sticks in wetd puddle, release work clamp, press
gun trigger, wire will feed out and raise gun from work;
cut wire of f close to weld nugget, and 1/4" back of nozzle

B.- PROCESS SELECTOR SWITCH end, increass BURNBACK ADJUSTMENT Control set-
Place in SPOT WELDING position. When the switch is in this ting ten degrees.
position, the WIRE SPEED FINE ADJUSTMENT is inopera-
tive, . > . Y

C. WELD TIMER 2222 G, WS

Controls lengtn of weld time.

Poor Wetd Poor Weld Good Weld

Not enough weld Too much time or
time or too low of - too high of heat tap
heat tap. for material.

The nugget has pen-
etrated almost
_through the bottom

Set at 50 — about 1 second.
Set at 100 « about 2 seconds.

INCREASE SETTING

(PRI
£ES

Once the proper heat tap has been selected, this control will
regulate the nugget size and penetration. For set-up purposes,

piece and the nugget
top has remainad

set this control at 50. fairly flat.
5PDT NOZILE :::n;“?léocleslﬁl ;:E
CONYACT TURE . . TA-057 469-8
LN THIS CASE THE n thure 4-11. Various Spot WBIdS
WELG PUDDLE.

PROPER BURN BACK SETTING DECREASE SETTING
Figure 4-8. Burnback Settings 70022959

4. To check a spot weld, pull the two pieces apart. A good
weld will tear a smali hale out of the bottom piece.

5. 1f weld pulls apart easily, increase the weld time.

6. For a visual test, examine the reverse side of the spot; ifa

D. BURNBACK ADJUSTMENT CONTROL very dark blue circle or small metal protrusion appears,
The. burnback circuitry in this control/feeder provides a this indicates a good weld.
means of keeping the welding wire from sticking to the work- . s .
piece or the contact tube in the gun after the gun switch is Checking Wire Stick Out
released. The burnback capability in this control/feeder will, . N " "
depending upon the setting of the BURNBACK Contral, Wire should stick out of the contact tube /8" to 1/4”.
keep weld current present on the welding wire from 1/64 to \ .
? h : . k has occurred, (the wire has burned into the
1/4 of a second after the wire has stopped feeding. This delay if a burnbac ’
action will permit the welding wire to burn back to a point CO”ItaCt tube) ldec;rtetazﬁ ;herBURNBACK ADJUSTMENT Con-
where it will neither stick to the workpiece nor the contact rol setting at lea egrees.
;‘;ttfr' t‘;;gﬁ:‘;ﬁ'&%v}:rf;;g;;tsotgiec?t?;agbgﬁgrcigecgour: Contact tube must be removed if a burnback has occurred.
trol ta a setting closer to the 0 (1/64 second) position. If the . . .
welding wire sticks to the workpiece after the gun switch is R'gf‘?g?:;t (‘ﬁorrlr:g ?Jﬁg‘vsing%rpochl:e' Avoid contact with
released, rotate the BURNBACK Control to a setting closer P '
ition. Fig. 4-8). .
to the 10 (1/4 second) position. {See Fig. 4-8) Remove nozzle, and compression nut. Pull forward on con-
. lectin tact tube and. press gun trigger; this will feed faulty tube out,
E. Selecting Heat Tap . Cut wire behind tube and install new contact tube and com-
Spot welding usually requires a higher number heat tap for pression sleave. Replace compression nut and weld nozzle.
given size material than is required for continuous welding. ,
The most generally used taps are No. 4, 5, and 6. Re-check the burnback setting. It should be set at a lower
— HEAT CONTROL —= time than the time used when burnback occurred.
LOW HIGH
] 2 3 4 5 6 Shutdown Procedures
Best For Spot .
| —— — — —_ - < 1. Turn the welding power source OFF.
-~ | < )
| @ 2. Turn primary disconnect switch to OFF,
¢ ! 3. Close gas cylinder valve {turn off). Gas cylinder should
Figure 4-9. Heat Selection TD-022 969 always be closed when machine is not in periodic use,
i ials an th in No. . . i .
To start with, use sample materials and set heat i 0. B tap 4. Press gun trigger “in“ 1o release gas in regulator. The gas
F. Nozzle Selection cut pressure indicator will return to O.
Wire
174"
Back From NOTE

Page 12~

End Of Nozzle

FLAT
CORNER

Spot Outside Corner {nside Corner

Figure 4-10. Spot Nozzles

When re-starting, remember, the gas cylinder valve
should be opened slowly.

#_



51.

WIRE FEED CALIBRATION

This welding system is factory calibrated to provide the pro-
per wire feed speed/heat adjustment range for each heat step.
Minor variations due to line voltage, wear in, wire stiffness,
dirt etc., can normally be accommodated by the WIRE
SPEED FINE ADJUSTMENT control. However, this calibra
tion should be checked occasionally and the system recali-
brated as necessary. Recalibration will be needed most often
during the initial few weeks when the equipment is new and
only occasionally, thereafter, depending on use and environ-
ment. Calibration is a simple procedure and wiil ensure full
and optimum performance of this equipment.

To check the calibration of this welding system, proceed as
follows:

1. Make all connections necessary for continuous weld-
ing. Gas is not necessary.

2. Insert the Heat Control Plug into the No. 1 receptacle.
3. Set the WIRE SPEED FINE ADJUSTMENT at MIN,

4. Remove the red jack piug from its receptacle and
allow it toc hang free. This will prevent the welding
wire from being energized.

5. Using a2 clock or watch sweep second hand, feed wire
for a timed interval of 10 seconds.

6. Measure the length of wire fed during the 10 seconds.

7. If the length of wire measures between 7 and 13
inches, the machine is in calibration and no adjust-
ment wili be necessary.

8. I1f more than 13 inches of wire is fed, increase wire
spool hub tension by giving the nut on the end of the
hub support shaft one or two turns in a clockwise
direction,

9.  Run the wire for another 10 second interval and mea
sure again,

10. Repeat steps 8 and 2 until the amount of wire fed
during the interval is between 7 and 13 inches.

11. 1f great difficulty is experienced in getting the speed
down to 13 inches it may be due t0 an excessively
high line voltage or because the weiding power source
is improperly connected for the line voltage being
used. See paragraph 3-3 for instructions on making
proper primary connections.

12.  If the wire fed during the timed interval is significantiy
less than 7 inches repeat steps 8 and 9 except now the
tension adjustrnent nut must be turned in a counter-
clockwise direction.

13. If the nut is turned full out and the speed remains
under 7 inches during the timed 10 second interval, it
might indicate a need for routine maintenance or ad-

justment. The following is a list of some of the pro-
bable causes of slow wire feed:

a. Incorrect size contact tube. See Paragraph 3-7.

b. Tight or damaged contact tube. See paragraph 3-7.
c. Hub binding on shaft. See paragraph 3-6.-

d. Incorrect wire size,

e. Worn drive gears. See paragraph 3-5.

f. Dirtin monocoil liner. See paragraph 5-2.

g. Drive gear housing misaligned. See paragraph 5-3.
h. Monocoil loose. See paragraph 5-2.

i, Iniet block or monocoil rubbing on drive gears. See
paragraph 5-2.

SECTION 5 - MAINTENA NCE s —

j. Low primary line voltage. See paragraph 3-3.

k. Incorrect primary line connections. See paragraph
3-3.

A wire feed speed lower than 7 inches per 10 seconds is not,
in itself, cause for concern. If everything appears to be run-
ning free and the primary voltage is not excessively low, then
a minimum speed of less than 7 inches per minute might be
quite rormai. To double check place the heat control plug
into the No. 6 receptacle. Turn the WIRE FEED SPEED
FINE ADJUSTMENT to MAX. Run out wire for a timed 10
second interval and measure the wire. The total length of
wire should be in excess of 65 inches. If not, recheck the
drive system as befare,

While it is always best to caiibrate the machine in accordance
with the preceeding instructions, a rule of thumb can be
employed when a timing device is not available or to make
adjustment initiatly prior to actual feed measurement. To do
this, place the heat control plug into the Mo. 1 receptacle.
Turn the WIRE SPEED FINE ADJUSTMENT to MIN. To
prevent the wire from being energized, remave the red jack
plug from its receptacte and allow it to hang free. Run wire
out of the gun and at the same time gradually increase the
spindle tension by turning the tension adjustment nut on the
hub support shaft in a clockwise direction. When the motor
starts to slow excessively, bog or otherwise cperate errati-
cally, stop feeding wire. Now back off the tension adjustment
nut approximately two turns counterclockwise. The wire
should now feed between 7 and 13 inches of wire in a ten
second period.

MONOCQIL
Removal of Menocoil (Figure 5-1)

1. Remove the welding wire from the wire drive assembly
and gun,

2. Loosen set screw (item 2, Figure 5-1) in the gun handle.
3. Puili off nozzie (5).

4. Remove gun connector (4) by rotating it counter-
clockwise.

5. By coiling the gun cable, expose the monocoil finer {3)
out of the end of the gun.

6. Loosen securing screw (1) on drive assembly.
7. Grip the monocoil liner (3} with a piiers.

8. Straighten out the gun cable and apply a firm steady puil
on the liner (3} while shaking the gun cable vigorously.

IMPORTANT

Do not pull or bend the menocoil liner {3) too abrupt-
ly as this may result in damage to the liner.

Cleaning the Monocoil Assembiy

Oceasional cleaning of the monccoil Hiner is recommended to
help ensure optimum perforrmance. The frequency that clean-
ing is necessary is dependent upon the amount the machineg is
used, the cleanliness of the wire and the flakiness of the wire.

To clean the monocoil liner remove as directed above. Wash
in a thinner or dry cleaning solvent that is non-corrosive,
non-toxic, and ene that wiil evaporate without residue. There
are several trade name products on the market that are
recornmended for this purpose. Dry and reinstall as directed
below.

Inserting Monocoil Assembly (Figure 5-1)
1. Piace gun cable straight out.

2.  Insert monocoil assembly (3) into the gun.

OM-1301 Page 13
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3. Feed mocnocoil assembly {3) into gun cable until it
reaches the assembly connector on the drive assembly

An occasional shake of the gun cable wiil heip to en-
l sure smooth installation of the monocail assembty. I

4, If the monocoil liner should become caught on the
liner connector on the drive assembly a vigorous
shaking of the gun cable should free the liner,

5. By coiling the gun cable a backward force will be
placed on the liner thus helping to push the monocoil
into the drive assembiy.

6. When the monocoil pushes up to the drive gears, posi-
tion it so it will just clear both the lower and upper
gear when the upper portion is in position to feed
wire,

7. Tighten securing screw {1} on the drive assembly.

8. Bend the gun cable until a portion of the monocoil is
exposed out of the gun head tube. Piace gun con-
nector (4) onto exposed end of monoceil and rotate in
gun head tube in a clockwise direction.

9.  Tighten set screw {2} in gun holder.

10,  Push nozzte (§) back onto the gun.

REMOVAL OF DRIVE ROLL GEARS {Figure 5-2)

Removal of Upper Drive Roll Gear

1. Grasp tension spring {item 10, Figure 5-2) at the top and

pull tension spring (10} outward until it disengages from
cover (6].
Z. femove pin {17) from the back side of shaft (18],

3. Pull out shaft {18} from drive roll cover {6} and lift off
drive roll cover (6).

4. Pult off snap rings {1 & 8) from shaft (5).
5. Pull out bearing {2) from drive roll cover (6).

6. Slide shaft (5} out of drive roll cover {6) until drive rol
gear {3/ drops out.

7. Ensure that key (4) remains in the slot in shaft (5],
Removal of Lower Drive Roll Gear

1. Remove nut (11) from drive shaft (15).

54,

5.5,

TC-057 4659-17

Figure 5-1. Monocoil Removal & Installation

2. Slide drive roll gear {12) off of drive shaft {15).

3. Ensure that key (14) remains in the slot in drive shaft
(18).

!NS’TALLATION OF DRIVE ROLL GEARS (Figure
5-2

Instatlation of Upper Drive Roll Gear

1. Place drive roll gear (3} inside of cover {6} ensuring that
the togth side of drive roll gear (3) is toward the back side
of cover (6).

2. Align key (4) in shaft (5) with keyway in drive roll gear
(3) and slide shaft (5} through drive roll gear {3) and
cover (6].

3. Install bearing (2] into cover (6],

4. Install snap rings (1 & 8) back onto front and rear ends of
shaft {5).

5. Place cover {8} onto drive assembly base {9} and align the
holes in cover {6) with the hole in drive assembly base (9).

&. Insert shaft {18) through cover (8} and drive assembly
base (@) until the groove in shaft {18) is exposed out of
the back side of drive assembly base (9).

7. Insert Pin (17) onto groove in shaft {18},

Installation of Lower Drive Roll Gear

1. Align the keyway in drive roll gear {12} with the key (14}
in drive shaft (15) and slide drive roil gear (12) onto drive
shaft { 15) until it seats against spring washer {131

2. Rotate nut {11) onto drive shaft {19) in a clockwise direc-
tion until it makes contact with drive roll gear {12).

3. Install a spool of wire in the welding power source and
thread the wire through inlet liner and partially into the
gun monocoil.

4. Rotate nut {11) until the groove in drive roll gear (12) is
centered under the wire.

CIRCUIT BREAKERS

Two circuit breakers, loczted immediately above the drive
roll assembly, are provided to protect the weiding power
source in the event an overioad should occur. Should either
of these circuit breakers trip, the welding power source
would become inoperative. These circuit breakers must be
manually depressed in order to reset.
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Figure 5-2. Drive Roll Gear Removal & Installation
SECTION 6 - TROUBLESHOOTING

The data collected here, discusses some of the common problems which may occur in this welding power source. A little thought will probably
solve the problem involved through the information provided.

TC-068 355

The assumption of this data is that a proper welding condition has been achieved and has been used until wouble developed. 1n all cases of
equiprment malfunction, the manufacturer’s recommendations shouild be strictly adhered to and followed.

If after performing the following procedures the trouble is stilt not remedied, it is recommended that a serviceperson be cailed.

It is recommended that the circuit diagram be used for reference during the troubleshaoting.

NOTE

l Until further note, the following troubles apply to l

welding power sources without spot panel and welding
power sources with spot panel that the Process Seiec-
tor switch is in the CONTINUOUS WELDING posi-

I tion. I

TROUBLE PROBABLE CAUSE REMEDY
Low output fan motor {FM) runs | Primary jumper link in wrang |Place jumper tink in position for primary voltage being used.
slow. position. See Section 3-3 figure 3-5.
Low primary voltage. Connect machine to proper primary input vottage.
Cutput normal, fan motor (FM) Fan motor (FM) defective. Replace fan motor {FM).

does not run,

Loose connections to fan motor | Tighten connections to fan motor (FM).

{FM).
No output, fan motor (FM) does | POWER switch (S1) defective. -1 Replace power switch (S1).
not run.

Primary fuses blowm, Replace primary fuses.

OM-1301 Page 15




TROUBLE

' PROBABLE CAUSE

REMEDY

Mo output, fan motor (FM) does
not run.

Line fuse open.

Check and replace line fuses if necessary.

Loose primary connections.

Check tightness of all primary connections.

Primary disconnect switch (S1)
open.

Place switch (S1} in closed position.

Line circuit breaker tripped.

Reset line circuit breaker,

No open circuit voltage, fan
motor (FM} runs and wire does
feed.

Defective diode in main rectifier
{SR1).

Check diodes {D1) through (D4} for continuity, should con-
duct in one direction and not in other. If bad, replace.

Loose connection in main
rectifier (SR1) or secondary
terminals.

Secure connections in {SR1},

No open circuit voltage, fan
motor [FM) runs and wire does
not feed.

Gun switch (83) defective.

Replace gun switch {83).

Contactar coil (W) defective.

Place contactor coit (W),

Weld Current/Course Wire Feed
Speed plug not secure in
receptacle.

Secure plug by inserting into receptacle and turning it in a
clockwise direction.

Jumper link between terminals 2
and 3 or terminal strip {1T) not in
proper place. {(Models without
spot panel only).

Install jumper link (1T}

Plug from gun switch not secure
in receptacle {RC1} in welding
machine.

Secure plug in receptacie (RC1}. If trouble still exists, check
to ensure that leads are secure in both plug and receptacle.

Transformer (T1) defective.

Replace transformer (T1).

Wire does not feed. Fan motor
{FM) runs and open circuit
voltage is normal.

Circuit Breaker (CB1 or CB2)

wripped.

Reset circuit breaker (CB1 or CB2}.

Circuit Breaker {CB1 or CB2}

defective.

Replace circuit breaker (CB1 or CB2).

Jumper link between terminals 44
and 45 of terminal strip {1T} not
in place, {Models without spot
panel only).

Install jumper link,

Wire fFeed Fine Adjustment
Controt {R1) open.

Replace rheostat (R1).

Rectifier {SR2} defective,

Replace rectifier (SR2).

Wire feed motor (M} is defective.

Replace motor (M).

Wire does not feed when
CONTINUQUS/SPOT switch {S2)
is in Spot position. Open Circuit
voltage normal.

Thyristor [Q52) is shorted.

Replace thyristor {Q52).

Circuit Breaker (CB1 or CB2) | Resetcircuit breaker (CB1or CB2).
tripped.
Circuit Breaker (CB1 or CB2) | Replace circuit breaker {(CB1or CB2).

defective.

Wire Feed Fine Adjustment
Control (R1) open.

Replace rheostat (R1).

Rectifier (SA2) defective.

Replace rectifier (SR2).

Wire feed motor (M) is defective.

Replace motor (M).

NOTE

l_T__——-‘

he following troubles apply to models with spot

l panel only. I
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TROUBLE

PROBABLE CAUSE

REMEDY

Wire does not feed, no open
circuit voltage and fan motor
{FM} does run CONTINUOUS/
SPOT switch in SPOT position.

Thyristor {Q51) shorted.

Replace thyristor (Q51).

Defective diode in rectifier in spot
panel.

Check diodes (D51) through {D54) for continuity, should
conduct in one direction and not in other. [f bad, repiace.

Resistor (R53) open.

Replace resistor {(R53).

Relay {CR61) defective.

Replace retay (CRB1).

Gun switch {S3) defective.

Replace gun switch {S3).

Weld Current/Coarse Wire Feed
Speed plug not secure in
receptacie.

Secure plug clockwise direction.

Plug from gun switch not secure
in receptacie (RC1) in welding
maching-

Secure plug in receptacle (RC1). If wrouble still exists, check
to ensure that leads are secure in both plug and receptacle
{RC1].

Contactor coil (W) defective.

Replace contactor coil (W},

Transformer (T 1} defective.

Replace transformer {T1}.

Spot Weld Timer and Spot
Burnback Timer inoperative. Yire
feed continuously. Output
narmal.

Diode (D55} shorted.

Replace diade (D55).

Resistor (R66) open.

Replace resistor (R56).

BAN

TORCH
TRGGER

ekl 71

o R

|

b =2,

-2l

584 l_.;f_“‘
[

NEGATIVE

Joe yEL |
Ji . ]
=

24

1]
29|

POSITIVE

Circuit Diagram
No. CA057 436-1B1

Figure 6-1. Circuit Diagram For Model Without Spot Panel

NEGAT JE

PODITIvE

Circuit Diagram No.
CB-057 469-1G2

Figure 6-2. Circuit Diagram For Model With Spot Panel
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Quantity

Model
item Dia, Factory Without With
No. Mkgs. Part No. Description Spot Timer { Spot Timer
Figure A Main Assembly

1 057 4898 WRAPPER . ... ittt ittt i ettt r et 1 1
2 057506 PANEL, Side .....vtcninoaemotiiiteaaa oo ananiannnnans . 1 1
3 Figure B BAFFLE, air - with components (SeePage 4) ................... ... .... 1 i
4 Figure D PANEL, rear - with components (SeePage8) . ............... ... ... ..., 1 1
5 057 755 KIT, gascontrol (See Fig. EPage9) ... .. .. ... ... .. ... .. ... i, 1 1
6 02308% HOSE,rubberl/dx1lx8ft.long ... 1 1
7 010 325 BUSHING,strainrelief . ... ... .. .. i e 1 1
8 PLG1 039 778 RECEPTACLE, straight 3 pole 50 ampere 250 volt .. .... .. ... ... .. ... 1 1
9 023210 CORD,power10/39ft.1ong ......c.i ittt innens 1 1
10 010 280 BUSHING, strainrelief . .. .. ... .. it i it iae e 1 1
11 T2 023 012 TRANSFORMER, power - main (See Fig. CPage 7) ..... ... ... .. ... .. ... 1 17
12 010 357 RECEPTACLE, clipon ... ...ttt ittt e e ieananeens 2 2
13 605 227 NUT, galv, hex 3/4 ot v it e a e i e e i ea i e iann e 2 2
14 024 366 KNOB, pointer .. ... . it ie ittt s 2
15 057 531 SKID, DaSE .. o vt v ot ee o e et h e e s 2 2
16 024 301 METAL, expanded .. .......ceiiuimniim i ot 1 1
17 Figure F PANEL, front - with components (SeePage 10} .. ... ... ... ... ........ 1 1
18 023100 CABLE,ground No. 410 ft.long ....... .. .. mi ity 1 1
19 026 843 INSULATOR, vinyl-black . ... ... i i iiine e 2 2
20 025 190 CLAMPP .. ittt it m e e e it e e 1 1
21 039901 PLUG ASSEMBLY, jack - black (consistingof) ........ .. ... i, 1 1
22 026 978 .INSULATOR,jackplug-black ... ... .. .. . .. . . i, 1 1
23 101219 L PLUG, JAEK .o oot ittt ie e it e et 1 1
24 019833 . STRIP, COPPEL .o v st it te s et i e e ittt aae e in et 1 1
25 010 521 L WIRE, BIe . ...ttt it e itnen et i e e i iea st 1 1
26 602178 .SCREW,set 1/4-20 X 3/8 ... ittt e ittt 2 1
27 602160 .SCREW, self tapping 8-32x1/4 ... .. oottt iiaiiiaenenn 1 1
28 058 260 GUN (SeeFig. GPage 11) ... ... oo i i i i i a e e 1 1
29 057 591 SLEEVE, brass - compression 3/16 TBG ...... ... ... ... ... ... ...... 6 6
30 *057 559 TUBE,contact O30 Wire . .. .. . i i it et cini s 3 3
30 *(057 560 TUBE, contact 035 Wire ... .. .ottt it e i s 3 3
31 058 375 NOZZLE, spot-sHptype ...t iei i e e i e caaanans 1
32 058 269 NOZZLE,sliptype2 long ... ..o i it iaeane s 2 2
33 058 372 NOZZLE,spot-sliptypeinsidecomer . ... ... .. .. . iiiirrrnnn.. 1
34 058 374 NOZZLE,spot-sliptypeouisidecormer .......................0onun. 1
35 010855 RETAINER, sCrew NO. 2ttt ae i et i e e e it e e ibianerenns 2 2
36 031 881 LAREL,INStIrUctions ... ..o i it iire s ieis i ime e e ninaa e e 1 1
37 605 217 FASTENER,winghead No. 2sCrew ... .ot e 2 2
057 745 SPEING, compression - Wire SPOOL. + « v v o iv ittt i e o e e r 1 1
Optionat Equipment
058 370 NOZZLE,sliptype-blank 2-3/8 ... ... ... ... .. ... . 1 1
058 371 NOZZLE.sliptype-blank 4 ... ... .. . e 1 1
058 373 NOZZLE,sliptype-inside comer . ..... ... ... ... i iiiaieannennn 1 1
058 379 NOZZLE,sliptype 1/2 orifice ... ... . i i 1 1

*Recommended Spare Parts.
BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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TD.001 B26.C
Figure B — Baffle, Air With Components




Quantity

Model
Item  Dia, Factory Without With
No. Mkgs. Part No. Description Spot Timer | Spot Timer
Figure B Baffle, Air With Components {See Fig. A Page 2 Item 3)
53 058 427 RING,retaining -spool . .. .. ot i e 1 1
54 601 884 NUT,steel-hexjam B/8-11 . ... . i e e enas 1 i
55 605 941 WASHER,flat-steellinch ... .. .. ... o i e 1 1
56 057 543 SPRING, COMPTEsSiOn . . ..ot et i i i it e e ittt aeae e eameane e aans 1 1
57 057 971 WASHER, flat - steelkeyed 1-1/2inch . ... . ... ... .. ... 1 1
58 058 424 WASHER, fiber-brake . ... ... vi ittt i it ianeaannanann 2 2
59 058428 HUB,SPOOl . . oottt ittt ie it tn et ana e e an e e eeeens 1 1
80 031412 BAFFLE.BIT © 0 o o tt e et e e e e et e ettt e e e e e e e 1 1
61 CR1 034841 RELAY,24voltac DPDT .. .. .. .. i i it 1 1
026 837 INSULATOR, terminal - n¥lon . . oottt ittt e et e i e e e ctaanninenans 4 4.
62 R3 030 651 RESISTOR, WW fixed 25 watt 10ohm . ..., ... ... .. v 1 1
63 057 511 LINK, connecting - contactor (Cutler Hammer) . ................. ... ... 2 2
63 034 260 LINK, connecting - contactor (Furnas} . ...... ... ... ... i, 2 2
64 W 034 883 CONTACTOR, 40 amp 3 pole 24 volt {Cutler Hammer) or
64 W 035519 CONTACTOR, 40 amp 3 pole 24 volt (Furnas)(See Fig. B3Page 7} .......... 1 1
65 038 620 LINK, jumper - terminal block 30amp ......... ... .. ... ... ..., e 1 1
66 TE1 026189 BLOCK,terminal 30amp 3pole ... ... o i e 1 1
67 057510 INSULATOR, mtg-Ccapacilor. ... ... oot i i i e 2 2
026 631 INSULATION (placed between flat washerand item 67) .. .. .............. 4 4
68 Cé6 031 728 CAPACITOR, electrolytic 9000 uf 35voltde..... ... ... ..o i, 6 6
69 027 485 ANGLE, mtg-left hand capacitor . ........... .. ... .. ... oot 1 1
70 027 486 STRIP, mtg- center Capacitor . ... .. v iv it e i iiin e 1 1
71 027 484 ANGLE, mtg - right hand capacitor ......... ... ... ... .. . . .. . i, 1 1
72 SR3 037727 RECTIFIER,selenium 33 volt1.2amp ...... ... . i innninnnn. 1 1
73 010 493 BUSHING,snap5/8IDx 7/8hole . ... ... ... ... ... ... .. ... . .. i aa.n 1 1
74 RC1 022 070 BUSHING, nylon - terminal double 1/4male ......................... 1 1
75 058 695 CIRCUIT CARD ASSEMBLY, with switch (See Fig. BL Page 5) ........... 1
76 010 486 TUBING,steel 5/8inchlong ..... ... .ot it 4 4
77 058 365 DRIVE ASSEMBLY, wire (See Fig. B2Page 8) ... ... ........curivvan. 1 1
78 CBL,2 *011243 CIRCUIT BREAKER,Samp .. .ocvinn i i i et iae e 2 2
79 SR2 037 346 RECTIFIER, integrater 6.5amp 400 wolt . ... ... ... el 1 1
8¢ 1T 038 839 BLOCK,terminal 20ampdpole . ... ... ... i i 1 -1
601 210 LINK, JUMDEE . .. vttt ittt e ate s ca it ia e e mn e maa s ieetanraan 2

*Recommended Spare Parts.
BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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CERTAIN NON CRITICAL PARTS .LiSTED BELOW MAY DIFFER FROM THOSE USED ON THE CIRCUIT CARD IN YOUR
UNIT, BUT WILL SERVE AS SUITABLE REPLACEMENTS.

Dia. Factory
Mkgs, Part No. Description Quantity

Figure B1 058 695 _ Circuit Card Assembly, With Switch

s2 011 611 SWITCH, toggle DPDT 15amp 125 volb . .. ... iinir i it i i it eeaaan e 1
*#*x(27 248 CIRCUIT CARD ASSEMBLY (consisting of) ... ... ...ttt it nneaannans .. 1

51,56 031 633 .CAPACITOR, electrolytic BOUf 25 volt de .. ..t iu ittt ce ot et e e ciaiaen 2
C52,53 031 643 .CAPACITOR,ceramic .01 uf 800 voltde . ... ... oL iv it ee e .. 2
54,55 032 943 .CAPACITOR, tantalum 4.7 uf 88 voltde ... ... . i i e i it r i et 2
CR51 032944 . RELAY,12v0lt A DPDT . ... ittt et e ettt e et i i
CR52 082945 . RELAY, 24 volt de DPDT ...\ it e e e e e 1
032948 . SOCKET, Telay ..o ottt it i ittt s et tn e r i iaann s o sa it 2

D51-54 026 202 .DIODE, 1 ampere 400 volt straight polarity ......... ... .. i iiianinnn, 4
D55 037243 .DIODE,zener I8 volt 1 watt . ... . .. . . i ittt ittt e iaaans i
Q51,562 022135 . THYRISTOR, 4amp 200 vOlt . ., .. .t it et te e taaesne s saareanaas 2
@53,04 037 282 .TRANSISTOR, unijumetion 50MA 35 volt . . . ... . . i e et ea e 2
R51 030055 .RESISTOR,carbon 2 watt 10 Ohm .. .. ... .. ittt et it e e ennanns 1
R52,54,65 030 024 . RESISTOR, carbon 0.5 watt 1000 ohm ... ... ...t ittt taniatcnaaannennans 3
R53 030630 .RESISTOR, WW fixed 11 watt 100 Ol . .+ ..ottt vr e s v s v cmva e e maaieeeaan e 1
R55,67 030937 .RESISTOR, carbon .5 watt 10 Ohm ... ..ottt it i et e et e i s iannans 2
R56 030709 _RESISTOR,carbon Lwatt 150 ohm . ... .. ... i i e e ittt ee ettt 1
RS58 030004 .RESISTOR, carbon O.5 watt E0K ohm ... . . i e it e e it iien s 1
R52 030 738 . POTENTIOMETER, carbon 1 tum 2watt 500K ohm .. . . ... .o i it i aannnns 1
R60 030 145 . POTENTIOMETER, carbon 1 turn 0.25 watt 2000 0hm . ... cor ittty 1
R61,64 030025 .RESISTOR, carbon 0.5 watt 100 Ol .. ... ... it i i aainnaaasns 2
R62 030131 .POTENTIOMETER,carbon ltum 2watt 50K ohm ... ... ... i i 1
RG63 030 853 .RESISTOR, carhon 0.5 watt 22000hm .................. e e e e e 1
R66 030 024 . RESISTOR, carbon 0.5 watt 1000 ohm . ... ... ittt i eiannnnen 1
R67,68 030 025 . RESISTOR,carbon 0.5 watt 00 0hm - ... vu vt oottt ce e e ia st in e an s 2
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Figure B1 — Circuit Card Assembly, With Switch

#*Circuit Card Assembly is avaijable 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 Dia, Factory
No. Mkgs., Part No. Description Quantity

Figure B2 058 365 Drive Assembly, Wire (See Fig. B Page 4 [tem 76)

86 605 854 RING, Totailer . . o o oottt it et et e m e e ettt 2
a7 058 361 BEARING, BIONZe . . ..ottt tn et s astarianaamnaarsstanrosesnnnssntn. 2
88 057590 GEAR,spur20tooth .......... e e e e 2
89 605 287 KEY, 1/0B X 1/4 ottt et e et et e e e e e e e e e 2
a0 058 860  SHAF T ... ittt it a et ettt te ettt e it e e e e e 1
91 088 3683 COVER .. .. i it it ettt e sttt et i s ta e e ettt eaaaa e 3
92 010918 PIN,Sprng 5/32 % 1-1/2 o\t imenn et e e e e e e e e e 1
23 057 851  SPRING, PEESSULE L 4 ittt ittt e aem e et et et e ettt e e reenen s mme e eanensennen. 1
4 0568 081 CONDUIT, stub Hoer o o ittt it it it iatr e ettt iinansansaasarssrnsrannananenn 1
95 M 605824 MOTOR, gear (consisting of) .. ... .. . . i e e -1
96 ¥031 595 L BRUSH, with spEing . ... i e e e 2
97 057 432 .SCREW,brush holder cap . ... . .. i e et e e e e, -2
98 010929 WASHER, flat - spIing 3/8 .. ... . i i ittt e ettt e e s e e e 1
99 605 525 NUT,steel -seif locking hex 5/16-24 . . ... ... .. . it e e ce i, 1
100 058 362 MOUNTING PAD, IMOt0T . ..ottt ettt e e e e et et e eanens 1
101 088 364 HOUSING . ..ttt ittt et ittt it e et e e et e e e et et e 1
102 604 313 COUPLING, brass-male 1/4 IDhose 1/4-18thd ...........c.cciiiiiiniennanana... 1
103 057739 COUPLING,male 1/8 MPT x 1/8 ID hose ... oot ittt et et i e e st eananen, 1
104 058 268 STEM, barbed . ... . . e e e 1
105 088 859 PN, DIVOb . o oottt ittt i e it e e e e e e, 1
106 604 741 PIN,cotter - hair (042 X 157168 ... ... it it ittt e e e 1
TC-058 365
Figure B2 — Drive Assembly, Wire
*Recommended Spare Parts.
BE SURE TO PROVIDE STOCK. MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
OM-1301 Page 6




Item Factory

No. Part No. Description Quantity
[ )
Figure B3 Caontactor {See Fig. B Page 4 ftem 64) § in
a g
121 023101 COIL (Cutler HAMINGEY . o ..ottt et et ia i r e e am e m ottt i e 1
121 024 498 COIL (FUIDnas) . ..o i ittt e e e 1
122 *()34 889 KIT, contact points (Cutler Hammier) .. ... ... o v e es 3
\ 122 %034 894 KIT, contact points (FUrfas) ... ... ... . . i e e e 1

Contactor, Furnas

Contactor, Cutler Hammer

TB-034 BE3 TA-034 B93

Figure B3 — Contactors

T68-023 012

Figure C — Transformer, Power

[tem Factory B
No. Part No. Description . Quantity
Figure C 023012 " Transformer, Power (See Fig. A Page 2 ltem 11}
131 057 495 TRANSFORMER SUBASSEMBLY (consistingof) .......... ... ... ...t [N 1
132 022393 . WEDGE, wood 3/8X1x6 ... ... . . i e 1
133 023 442 . STRIP, glastic 1/16 x 1-11/16 x 3-3/4 . ... ... .. . viviiiiniaenn. e 4
134 026967 .WEDGE, wood 5/16 X 1 X 6 ... .. . et e it nens 1

1

135 **)57 536 COIL, primary - seCOMABIY . .. .o vt i it e et aa e
*Recommended Spare Parts.

**Replace At Factory or Authorized Service Station,
BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN O_RDERJNG REPLACEMENT PARTS.
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Factory

[tem  Dia.
No. Mkgs. PartNo. Description Quantity
Figure D Panel, Rear With Components {See Fig. A Page 2 {tem 4)
146 FM 032678 MOTOR,fan 230voltac . ... .. o i i ear e it a s 1
147 032662 BLADE,fan60Hz 10inch & wing . ..... .. .. i et 1
148 Z 057 537 STABILIZE R ... ittt et et o aetn e m et staae et araansssadnatonsroaanenasaines 1
149 R2 030886 RESISTOR, WWadj25watt50ochm ........ ... ... it e 1
150 057493 PANEL, IEAE ... . cv ittt tnnonaan v naaaasasasacenaroneaseranssoaincntssians 1
151 SR1 021435 RECTIFIER, main(consistingof) .. ... oo i et iaieaneaaann 1
152 057 496 .BRACKET, mtg - rectifier & fanmotor . .................. e 1
153 CH 031 683 .CAPACITOR, 0.5uf 200 volt ... i i a st e e et as 1
154 010 014 . CLAMP, Mt@ - CAPACIEOT .. .« vt v o e e e et e et et e e et e e e e e e e st e e e e, 1
155 037 306 .DIODE, 150 ampere 300 volt reverse polarity ... ........ .. ... .. .o, 2
156 Cl-4 031689 .CAPACITOR,with 3/16x1/4 terminals ...... ... vttt inreronmeaaisennseannn. 4
157 037 305 .DIODE, 150 ampere 300 volt straight polarity ............ ... .. .. ... ... ..o ia... 2
. )
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Figure D — Panel, Rear with Components

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

Item
No. Part No. Description Quantity
Figure E 057 755 Kit, Control - Gas (See Fig. A Page 2 [tem 5}

166 003 253 ' REGULATOR, Norgren 11-010 with blue housing (consistingof} ........................ 1
167 602 958 .COUPLING, brass -maie 1/4ID hose 1/4 MPT . ... . . . i et 1
168 605 288 . PLUG, gaivanized pipe 1/4 MPTsquarehd ........ ... ... . oo 1
169 057545 . GAUGE, pressure D-30 Ds1 . . ..ottt i i e e e 1
170 057 587 . WASHER, FIDEr . . oottt ittt it et et et et e 1
171 087 546 . HANDLE, T ... ittt ittt ta ettt e it tssa s re s iamaaiatenaranaaanns 1
172 0TS 5 D 1 D U < 1
178 057 582 . SPRING, sl - U DeY - . o ot ittt ettt e e e e e e oo e et 1
174 057 583 . SPRING, regulating ... ... ... i it it 1
175 057584 . SLIP RING, Qiaphradim ..ottt e casianarmsaseeinmcacas st 1
176 057585 . DIAPHRAGM ASSEMBLY ... ittt it iaaaeam e eiaaieanananuaenns 1
177 057586 . VALVE, with seal Xing - . . .. .. it ittt it st ase s taaaananas 1
178 028509 ADAPTE R, Za5 ...t ir it ittt it it i i te i e e et e e 1

Figure E — Kit, Gas Control

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

TA-Q28 728
TB-057 755



Quantity

" Model
Item Dia. Factory Without With
No. Mkgs. Part No. Description Spot Timer | Spot Timer
Figure F Panel, Front With Components (See Fig. A Page 2 Item 17}
200 039 826 RECEPTACLE ASSEMBLY, jack - black (consisting of) ................... 1 1
201 039796 . NUT, terminal-black .......c.ctiintnriinnirininrnorarinsonaonnns 1 1
202 010291 .WASHER, flat-nylafil 5/8IDx1-1/40Dx1/8 ..........ccciiuvuvnnnn 1 1
203 604 668 .NUT, steel -self lockinghex 1/2-20 ... ... .. ... uuunrnrneaanearaaaans 1 1
204 020015 . RECEPTACLE ... .t ttiat it raaaaeeaarnstasoanesansannns 1 1
205 601881 . NUT,steel-hexjam 1/2-20 . ..o reenere et eieitananeaeanns 1 1
206 NAMEPLATE (order by stock, model & serial numbers) ., ................. 1 1
207 025166 PANEL, frONt ... .otivieriiaenaneasiesnnnrananeosenranernneess 1 1
208 R1 605828 RHEOSTAT, WWSOwatt 1.oohm ....... ... ... . i iiirnnnnn. 1 i
209 R4 605890 RESISTOR, fixed 15 watt 0.25 ohm . . . ... . ittt i e cnennnnnnns 1
210 019609 KNOB . ...ttt e nartsanra e taaeeenanaranataseaneeneannns 1 "1
211 026190 INSULATOR, SWItCh . ..ot ii it iie it ettt iananeanasanirann 1 1
212 81 *011 629 SWITCH, toggle DPST 30 ampere ........ ...ttt iinannnn- 1 1
213 010 325 BUSHING, strain rellef .. ... ve oot m ot ittt ettt varnameaae s 1 1
214 057608 RECEPTACLE ASSEMBLY, jack - yellow (consistingof) .................. 6 6
216 601881 .NUT,steel-hexjam 1/2-18 ... .. .0 rr ittt e inaenannnan 1 1
216 020015 .RECEPTACLE ... ..ttt ittt e et e ieenneaeeranana. 1 1
217 604 668 . NUT, steel -self lockinghex 1/2-20 . .. ... ... .. . . ... .t . 1 1
218 010291 _WASHER, flat- nylafil 5/8 IDx1-1/40Dx1/8 ... ... ¢ viernesnnrnnn 1 1
219 039889 .NUT, terminal-yelloW .. ...ttt iennnenacannanas 1 1
220 023084 CABLE & PLUG ASSEMBLY, jack (consistingofy ... ... .. ... ... . ... 1 1
221 039 878 .PLUG ASSEMBLY, jack - yellow (comsistingof) . ....................... 1 1
222 602160 ..SCREW, self tapping 8-32x 1/4 ... . ittt i iaeiannnn 1 1
223 026975 .. INSULATOR,. JaCK DPIUZ .« oot i it i e ettt aanenen 1 1
224 B I e S = ) 5 1 1
225 602178 .. SCREW, et 1/4-20 X B/8 ..ot vir ittt s niaerae e i ieamnnn 2 2
226 019 833 .. ST RIP, COPPET - v vt ot ettt ettt e et e e e 1 1
227 028083 . CABLE ... ittt ittt a et et e 1 1
228 039 800 RECEPTACLE ASSEMBLY, jack - red {(consistingof) .............cvvuvnn 1 1
229 039768 .NUT, terminal-red . .. .. ... i i e e e i 1 1
230 010291 .WASHER,flat-nylafil 5/8IDx1-1/40DX1/8 .. ... ..uceireianvunnnn.- 1 i
231 604 668 . NUT,steel-self locking hex I/2-20...... . ... .. ... i, 1 1
232 020015 . RECEPTACLE ... vt ittt ieee et et st s aatcaan e aetannnns 1 1
233 601 881 . NUT, steel - hex jam 1/2-20 1 1

TC.023 010

Figure F — Panel, Front With Components

*Recommended Spare Parts
BE SURE TO PROVIDE STOCK, MODEL, AND SERIAL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Figure G — Gun




iltem  Dia. Part No. Listed Replaced With
No. Mkgs. In Parts List Part No. Description Quantity
m T 023012 ++007 685 TRANSFORMER, power main w/115voit winding .. ....... 1
61 CR1 034 841 +006 538 RELAY, 24voltsac DPDT . ... oo i o e 1
79 SR2 037 346 +035 914 RECTIFIER, integrated 25 amp 400volts ... .. ... ... ... 1
135 057 536 ++007 684 COIL, primary/secondary w/115volt winding . ............ 1
146 FM 032 678 ++007 678 MOTOR, 1/70 hp 115 voits ac 1/4 diashaft. ... ........... 1
247 058 265 +007 121 TUBE, head ...ttt e e e 1
263 058 282 +058 282 O-RING, {quantity changes) . .. ... .t iunet i iu s 4
272 027 382 +010 149 TUBING, steel 1/20Dx 17gawallx 3 .. ....... ... ... ... 1
273 023 953 +027 713 TUBING, steel 3/80D x 18gawallx 2-5/8 ............... 1
c7 ++003 886 CAPACITOR, ceramic 0.01 uf 500voltsde . .............. 1
R5 +006 537 RESISTOR, WW fixed 12watt 0.5 ohm ... .. ............. 1

+Effective with Serial No. HG039506
++Effective with Serjal No. HG(057413
BE SURE TO PROVIDE STOCK, MODEL, AND SER{AL NUMBERS WHEN ORDERING REPLACEMENT PARTS.
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Item Dia. Factory

No. Mkgs. Part No. Description Quantity
Figure G 058 26" Gun (See Fig. A Page 2 ttem 28}

247 058265 TUBE, head ......ovvrivernncerannnnn L ket e asentteaaa e it e, 1
248 058 043 HOSE, rubber 1/2ID x 11/16 ODx e e e 1
249 6056 308 RING,retaining . ............... e et e tae et ea e ettt e e, . 1
250 058 876 INSULATOR & RING Lo L Y P 1
261 057 558 CONNECTOR, male 1/8 MPT 3/16 tube ................ e et 1
252 057 592 NUT, brass - compression 3/18TBG ......... it iiiiitreinrcannertiananrarannans v 1
253 058282 O-RING.........ciiienniinnnan et et ta s sy, et 2
254 028667 VALVE, gaB.....cv0ciarnrriiunnrcnnnessnnanssnnason e e e, e 1
256 068 262 CAP,valve ...... Mt e et am e et e e et te e iaeae et a et e 1
256 057 544 SPRING, compression . .. ... ....covisununnsanen et e e 1
257 058 259 TRIGGER,gun ........cvnuens, e e r et ea e 1
258 53 0575657 SWITCH,leaf.......... PR R R R T et saaas 1
259 058 2567 HANDLE,gun-righthand ...... ... ... i i it 1
260 602111 SCREW, machinerndhd 10-24 x1 .. ..., ... .. i urotiitiiirnrrotsanariannneninnas 2
261 606 383 CAP, tip-flab ... .uvn ittt iiiar it e et e Ve 1
262 023952 CLAMP, hose1-1/2 dia ............. PR 2
263 057731 HOSE, strainrelief ... .. 0.t iret ittt tiirsanetarntar s ranaeiananrrrnnns 1
264 032478 ADAPTER, Insert - n¥lon ... ..t neiiinre it stransnaneanaseaanrsnnssuses 1
265 600 401 WIRE, strained 18 ga (22 inches req)(order by 7 7] 2 TP AU 2 ft.
266 600 758 TERMINAL, frictton~female . . ... ... . it iirriiiirearaannrananin, e 1
2617 602178 SCREW,set 1/2-20 X 38 .. .. . it i it a st s aa e 2
268 602 160 SCREW, selftapping filhd 8-32x1/4 ... .. .. .. i i aa i
269 602814 INSULATION, F80 . .0\ tiin it teatin ettt ur o e tianaeeraran e tanasiansgaotnnnanis 1
270 101 219 PLUG, JACK .ot r et in ittt et it taia s et iaaia ettt aa et 1
271 019833 STRIP, COPPEE + -« v vttt e a e tar s st as et s iaansar s torosaanotneranosyeas ) 1
272 027 382 TUBING, fiber 3incheslong ... ..., ... .t i iitiraastnreetansannaanss 1
273 023953 TUBING, phenolic Zincheslong ... ... i it e e i i s 1
274 605928 TUBING,glass-acrylie No. O x 1-1/8 . . ... . i i i i e 1
276 058 196 CABLE, combination .. ... ittt it iania st it . 1
276 058 195 LINER,electrode ............ccou--in e et eetar e et e e 1
297 057781 COUPLING, male(consisting of) . .. ... .ottt it v irnaat e i tanans 1
278 602172 .SCREW,set 10-82 X 3/16 ... .. it itiar et i ias e inaaes 1
279 023 562 CLAMP, hose 5/16-1/8 dia. ........... e et mte it iser e st a e 1
280 601861 NUT,steel-hex 10-24 . .. .. .. . i i et ettt iiaianaaes 2
281 058 258 HANDLE,gun-lefthand ... ... ... i i i i e 1

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