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LIMITED WARRANT

EFFECTIVE: JUNE 1, 1979

This warranty supersedes al! previous MILLER warranties and is ex-
clusive with no other guarantees or warranties expressed or implied.

LIMITED WARRANTY -Subject to the terms and conditions
hereof, Miller Electric Mfg. Co., Appleton, Wisconsin warrants
to its Distributor/Dealer that all new and unused Equipment
furnished by Miller is free from defect in workmanship and
material as of the time and place of delivery by Miller. No war-
ranty is made by Miller with respect to engines, trade ac-
cessories or other items manufactured by others. Such
engines, trade accessories and other items are sold subject to
the warranties of their respective manufacturers, if any . All
engines are warranted by their manufacturer for one year from
date of criginal purchase.

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

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

1. Arc welders, power sources and components . . 1 year

2. OQriginal main power rectifiers ................ 3years
{fabor - 1 year only)

3. Allwelding guns and feeder/guns............ 90 days

4. Allother Millermatic Feeders.................. 1vyear

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

6. Batteries. . ........... . .. i 6 months

provided that Miller is notified in writing within thirty (30) days
of the date of such failure.

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

in the case of Miller's breach of warranty or any other duty
with respect to the quality of any goods, the exclusive remedies
therefare shall be, at Miller's option (1} repair or {2} replacerment
ar, where authorized in writing by Miller in appropriate- cases, {3}
the reasonmable cost of repair or replacement at an authorized
Miller service station or (4} payment of or credit for the purchass
price {less reasonable depreciation based upon actual use) upon
return of the goods at Customer's risk and expensa. Lpon receipt
of notice of apparent defect or failure, Miller shall instruct the clai-
mant on the warranty claim procedures to be followed.

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

EXCEPT AS EXPRESSLY PROVIDED BY MILLER IN
WRITING, MILLER PRODUCTS ARE INTENDED FOR
ULTIMATE PURCHASE 8Y COMMERCIAL/INDUSTRIAL
USERS AND FOR OPERATION BY PERSCNS TRAINED AND
EXPERIENCED IN THE USE AND MAINTENANCE OF
WELDING EQUIPMENT AND ~NOT FOR CONSUMERS GR
CONSUMER USE. MILLER’ WARRANTIES DO NOT EXTEND
7O, AND NO RESELLER IS AUTHORIZED TO EXTEND
MILLER'S WARRANTIES TO, ANY CONSUMER.
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May 2, 1984 FORM: OM-1545

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 SECTION 6 - MAINTENANCE & TROUBLESHOOTING

Amend Figure § - 2. Circuit Diagram ’

See page 2 for circuit diagl;arﬁ,

Amend Figure 6 - 5. Circuit Diagram For Models With 24 Volt Contactor Control Option

See page 3 for circuit diagram

ltem Or Dia. Part Replaced .
Pg No, Mkgs. No. With ‘Description Quantity
2 088 425 Deleted
33 604 525 049 455 CORD, No.182/c{orderbyft) ... ... .. i, 3ft
56 0B3 841 093 8684 GEAR, SpUI . ..ttt i i et e e e 1
082868 KEY, 1/4x1/4Xx3/4 . . i 2
57 085 243 092 237 KNOB, adjtension ......... oot 1
Pg 4 C53 083 182 084 128 CAPACITOR, ceramic 0.0t uf80voltsde. ................ 1
Pg 4 58,64 072 130 072130 CAPACITORI{gtychg) ... .. it e 2
Pg 4 RB5,67 084 205 084 206 RESISTOR gty chg) ... oo i iiae s 2
Pg 4 R68,75,77 084 206 039.336 RESISTOR(atychg) ... ... .. e, 3
Pg 4 035 827 0356 827 RESISTOR, carbon film 0.25 watt 10K ohm {description chg) 11
Pg4 RB85,89,105 035 826 035826 RESISTORI{gtychg) ....... i, 3
Pg 4 SRBD 035 914 093 747 RECTIFIER integrated 30 amp400wvolts .................. 1
R104 035 822 RESISTOR, carbon film 0.25 watt10ohm ................ 1
092 648 RESISTOR, carbon film 0.25 wattzeroohm. .............. 7
025 590 MOUNT, resilient ... .. i e e e 4
Pg7 . 081290 081920 SPACER,gasvalvemounting...............ccoouuui. .., 1
Pg7 RB1,52,59,
67,71,72 000 885 000 885 RESISTOR, carbon film 0.25 watt 10K ohm............... 8
R55 091 799 RESISTOR, carbon fiim 0.25 watt8.2Kohm .............. 1
Pg 8 007 826 007 826 CORD, No.183/clatychg) ..... ..ot 3t
Pg 8 047 001 092 178 CORD, interconnecting-control/machine . ................ 1
Pg 8 600 341 600 341 CORD,No.163/ci{gtychg) ........ .. oL, 30ft
Pg 8 R103 072 462 035 897 POTENTIOMETER, carbon 1 turn2 watt 1000 ohm ........ 1
Optional Parts
IPM - 091962 METER, IPM0-10 MVATO0-1 MA2.5inches .............. 1
V.M, 091 961 METER, voltdc0-10scale................. ..., .. 1
089 B15 GUARD, Meters .. ...t i e e e, 1
010 423 CONNECTOR,tab ... ..o e, 3
092 3656 STAND-OFF, No.4-40x1-1/4longx1/d4hex ............ 6
PCHO 082 010 CIRCUIT CARD, meter option (consistingof) . ............. 1
CBE0 090 573 . CAPACITOR, electrolytic 10 ufS0volts ................. 1
D50 091 960 . DIODE, signal B0 MABOvOIts ... ..ooveeeeevnennnnnn. 1
D51 074 241 .DIODE, zener.1volts . ... i e 1
R50 030 820 .RESISTOR, carbonZwatti000ochm ................... 1
R51,52 035 823 . RESISTOR, carbonfim0.25 watt 100chm.............. 2
R53,54 030 020 .POTENTIOMETER, cermet 15 turn 0.75 watt 1000 ohm . .. 2
R55 052 138 . RESISTOR, carbon film 0.2 watt 20K ohm.............. 1
R56 039 360 .POTENTIOMETER, 20 turn 0.5 watt 25K ohm............ 1
S50 092 367 .SWITCH, DIP SPSTslideactuated ..................... 1

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

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

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

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

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

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

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

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

1-2. GENERAL PRECAUTIONS

Differant arc welding processes, electrode alloys,
and fluxes can produce different fumes, gaees,
and radiation levels. In addition to the information
in this manual, be sura to consult flux and elec-
trode manufacturars for specific tachnical data
and pracautionary measuraes concerning their
material.

A. Burn Prevention

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

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

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

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

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

Medical first aid and eye treatment. First aid facilities
and a qualified first aid person should be available for
each shift unless medica! facilities are close by for im-
mediate treatment of flash burns of the eyes and skin
burns.

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

others work overhead.

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

B. Toxic Fume Prevention

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

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

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

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

Gas leaks in a confined space should be avoided.
Leaked gas in large guantities can change oxygen con-
centration dangerously. Do not bring gas cylinders'into
a confined space.

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

Vapors from chlorinated solvents can be decomposed
by the heat of the arc (or flame) to form PHOSGENE, a

OM-1545 Page 1



highly toxic gas, and other lung and eye irritating pro-
ducts. The ultraviolet {radiant) energy of the arc can
also decompose trichloroethylene and per-
chloroethylene vapors to form phosgene. .DO NOT
WELD or cut where solvent vapors can be drawn into
the welding or cutting atmosphere or where the radiant
energy can penetrate to atmospheres containing even
minute amounts of trichloroethylene or per-
chlorosthylene.

C. Fire and Explosion Prevention

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

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

To prevent fires and explosion:

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

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

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

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

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

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

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

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

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

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

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

OM-1545 Page 2

never be welded on or cut, unless container has first
heen cleaned as described in AWS Standard AG6.0,
listed 3 in Standards index.

This includes: a thorough steam or caustic cleaning (or
a solvent or water washing, depending on the com-
bustible’s solubility} followed by purging and inerting
with nitrogen or carbon dioxide, and using protective
equipment as recommended in A6.0. Waterfilling just

below working level may substitute for inerting. '

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

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

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

D. Compressed Gas Equipment

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

1. Pressure Regulators

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

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

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

Leaks - if gas leaks externally.

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

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

Repair. Do NOT attempt repair. Send faulty
regulators for repair to manufacturer's designated
repair center, where special techniques and tools
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 in-
cluding third rails, electrical wires, or welding cir-
cuits, They can produce short circuit arcs that may

lead to a serious accident, {See 1-3C.)



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

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

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

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

Locate or secure cylinders so they cannot be knocked
over,

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

Transporting cylinders. With a crane, use a secure sup-

port such as a platform or cradle. Do NOT {ift cylinders

off the ground by their valves or caps, or by chains,
slings, or magnets.

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

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

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

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

Cylinder fittings should never be madified or exchang-
ed.

3. Hose

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

Use ferrules or clamps designed for the hose (nhot or-
dinary wire or other substitute) as a binding to connect
hoses to fittings.

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

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

Coil excess hose to prevent kinks and tangies.

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

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

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

4. Proper Connections

. Clean cyiinder valva outlet of impurities that may clog

orifices and damage seats before connecting regulator, .
Except for hydrogen, crack valve momentarily, pointing
outlet away from people and sources of ignition. Wipe
with a clean lintless cloth.

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

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

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

Regulator outlet (or hosa) connections may be iden-
tified by right hand threads for oxygen and left hand
threads (with grooved hex on nut or shank) for fuel gas.

B. Pressurizing Steps:

Drain regulator of residual gas through suitable vent
before opening cylinder {or manifold valve) by turning
adjusting screw in {clockwise). Draining prevents ex-
cessive compression heat at high pressure seet by
allowing seat to open on prassurization. Leave adjusting
screw engaged slightly on single-stage regulators.

Stand to side of regulator while opening cylinder valve.

Open cylinder valve slowly so that regulator pressure in-
creases slowly. Whan gauge is pressurized (gauge
reaches regulator maximum) leave cylinder valve in
following position: For oxygen, and inert gases, open
fully to seal stem against possible leak. For fuel gas,
open to {ess than one turn to permit quick emergency
shutoff, ‘

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

Check for leaks on first pressurization and ragularly
there-after. Brush with scap solution (capful of Ivory
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Liguid®* or equivalent per galion of water). Bubbles in-
dicate leak. Clean off soapy water after test; dried soap
is combustible.

E. User Responsibilities

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

E. Leaving Egquipment Unattended
Close gas supply at source and drain gas.
G. Rope Staging-Support

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

1-3. ARC WELDING - Comply with precautions in
1-1, 1-2, and this section. Arc Welding, propetly done,
is & safe process, but a careless operator invites trouble.
The equipment carries high currents at significant
voltages. The arc is very bright and hot. Sparks fly,
fumes rise, ultraviolet and infrared energy radiates,
weldments are hot, and compressed gases may be us-
ad. The wise operator avoids unnecessary risks and pro-
tects himsslf and others from accidents. Precautions
are described here and in standards referenced in index.

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

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

1. Protective Clothiny

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

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

2. Eye and Head Protection

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

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

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

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

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

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

3. Protection of Nearby Personnel
Enclosed welding area. For production welding, a
separate room or enclosed bay is best. In open areas,
surround the operation with low-reflective, non-
combustible screens or panels. Allow for free air circula-
tion, particularly at fioor level.

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

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

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

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

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

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

fire.

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

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

D. Compressed Gas Equipment

Comply with precautions in 1-2D.



E. Shock Prevention

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

To protect against shock:

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

1. Grounding the Equipment

When arc weiding equipment is grounded according to
the National Electrical Code, and the work is grounded
according to ANSI 249.1 “"Safety In Welding And Cut-
ting,” a voltage may exist betwseen the slectrode and
any conducting object. Examples of conducting objects
include, but are not limited to, buildings, electrical
toals, work benches, welding power source cases,
workpieces, etc. Never touch the electrode and any
metal object uniless the welding power source is
off.

When installing, connect the framas of each unit such
as welding power source, contral, work table, and
water circulator to the buiiding ground. Conductors
must be adequate to carry ground currents safaly.
Equipment made electrically HOT by stray current may
shock, possibly fatally. Do NOT GROUND to electrical
conduit, or to a pipe carrying ANY gas or a flammabile li-
quid such as oil or fusl,

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

Before welding, check ground for continuity. Be sure
conductors are touching bare metal of equipment
framas at connections.

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

2. Electrode Holders

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

3. Connectors

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

4, Cables

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

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

5. Terminals And Other Exposed Parts

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

6. Electrode

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

Woelding power sources for use with the gas
metal arc welding {(GMAW), gas tungsten
arc welding (GTAW] and similar processes
normally are equipped with devices that per-
mit on-off contro| of the welding power out-
put. When so equipped the electrode wire
becomes electrically HOT when the power
source switch is ON and the welding gun
switch is closed. Never touch the electrods
wire or any conducting object in contact
with the electrode circuit uniess the welding
power source is off,

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

Walding power sources used with shielded
metal arc welding {SMAW]} and similar pro-
cessas may not be equipped with welding
power output on-off control devices. With
such equipment the electrode is electrically
HOT when the power switch is turned ON.
Never touch the electrode unless the
welding power source is off.

7. Safety Devices

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

Before installation, inspection, or service, of aquip-
ment, shut OFF all power and remove fine fuses {or lock
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or red-tag switches) to prevent accidental turning ON of
power. Disconnect all cables from welding power
source, and pull all 115 volts line-cord plugs.

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

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

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

1-4. STANDARDS BOOKLET INDEX

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

1. ANSI Standard Z49.1, SAFETY IN WELDING
AND CUTTING obtainable from the American
Welding Society, 660 Le Jeuns Rd, P.O. Box
351040
Miami, FL. 33136.

2. NIOSH, SAFETY AND HEALTH IN ARC
WELDING AND GAS WELDING AND CUTTING
obtainable from the Superintendent of
Documents, U.S. Government Printing Office,

" Washington, D.C. 20402,

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

4. ANSI Standard Z87.1, SAFE PRACTICES FCR
OCCUPATION AND EDUCATIONAL EYE AND
FACE PROTECTION obtainable from the
American National Standards Institute, 1430
Broadway, New York, NY 10018,

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

6. ANS! Standard Z49.2, FIRE PREVENTION IN
THE USE OF CUTTING AND WELDING PRO-
CESSES obtainable from the American National
Standards Institute, 1430 Broadway, New York,
NY 10018, ‘
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10.

11.

12.

13.

14,

15.

AWS Standard A8.0, WELDING AND CUT-
TING CONTAINERS WHICH HAVE HELD COM-
BUSTIBLES obtainable from the American
Welding Society, 550 Le Jeune Rd,
P.O. Box 351040, Miami FL 33135.

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

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

NFPA Standard 518, CUTTING AND WELDING
PROCESSES obtainable from the National Fire
Protection Association, 470 Atlantic Avenue,
Boston, MA 02210.

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

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

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

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

ANSI Standard Z88.2 “Practice for Respiratory
Protection’”’ obtainable from the American Na-
tional Standards Institute, 1430 Broadway, New
York, NY 10018,
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input Welding Electrode Wire Wire Spool | Elsctrode Wire Weight .
Circuit Rating | Diameter Capacity Capacity Feed Speed Net Ship
15-100 Volts . 10& 156 Ib. -
500 Amps (333 tt:ru 25 664 'ni 8 inch spools |See Figure 4-2 (gszii’s') (315|Es-)
100% Duty Cycle [ 72 MU &Y MMI 44 1b, coils 2 Kg. 3 kg

Figure 2-1. Specifications

12
3

18 in,
{467 mm}

(184 mm)

18090762 |

Figure 2-2. Qverall Dimensions

2 - 1. GENERAL INFORMATION AND SAFETY
A. Goeneral

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

8. Safety

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

Safety instructions specifically pertaining to this unit ap-
pear throughout this manual highlighted by the signal

words BILLIRIE and which ldentlfy

different levels of hazard.

statements include installation, operating,
and maintenance procedures or practices which if not
carefully followed could result i |n serious personal injury
or loss of lifs.

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

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

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

2 - 3. DESCRIPTION - This unit is a portable semi-
automatic wire feeder which operates on the arc voltage
from a constant current or constant potential dc arc
welding power source. All components, including the
wire supply, the two drive roll feeder and permanent
magnet motor are housed in an impact resistant, mold-
ed, thermoplastic case,

INTENSE HEAT can damage ther-

moplastics.

® Do not set the wire feeder on a hot surface or
place it in the near vicinity of a heat source such as
the welding arc.

The case is designed with an integral, molded handle
with a lifting eye for suspending the wire feeder over the
work area. It also has positive latches securing the side
door to prevent wire contamination.
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SECTION 3 - INSTALLATION

Hub Tension
Ad]ustment Bolt

Mode Switch

Cable Clamp

Gun/Faader Connector

| Sacurlng Knob

6 |
W——-—- Gun Holder
v4'N i@ Slottad Side Of

U-Cog Drive Rolls

Weld Cable
Tarminal

Ir;i.at Wire Guide Securing Screw Tehsion Adjustment

Gear Cover

Drive Roll Securing Screws

TB-030997-A

Figure 3-1. Drive Rolls, Wire & Gun Installation

ELECTRIC SHOCK can Kkiil,

®  Shut down the welding power saurce before at-
tempting to install the wire feeder, and make sure
it cannot be energized

Welding voltage is still present inside the wire feeder

even though the control switch is in the OFF position.

3 - 1. DRIVE ROLL AND WIRE GUIDE INSTALLA-
TION (Figure 3-1) - Upon initial instaliation, or as a
result of changes in wire size and type, it is necessary to
install the required drive rolls and wire guides.

Base selection of drive rolls upon the
-following recommended usages.

1. U-Groove rofls for soft and soft shelfed cored wires.
2. U-Cog rolls for extremely soft shelled wires (usually
hard surfacing types).

3. Split V-Knurled rolls for hard shelled cored wires
(self-shielding and CO2 shielded types).

4. Drive roll types may be mixed to suit particular re-

quirements fexample: V-knurled roll in combination

with U-groove).

The drive assembly is located behind the side door on
the wire feeder. The door is held closed by draw lat-
ches. Lift the latch handle and turn to release door.

A. Drive Roll Installation

1. Loosen the tension adjustment on the wire drive
housing and release the gsar cover.

2. |Install appropriste drive rolls on drive and
pressure gears using securing screws in gears.

Both one-piece and split drive rolls are
of the double usage type. When the grooves become
worn, reverse the one-piece rolls or reverse the spiit roll
halves to locate the unused grooves in position to feed
the wire,
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To ensure proper gripping action of U-Cog drive rolfs,
both rolls should be installed showing slots on the side
or both should show the side without slots. Also, it is
necessary to line up the blunted teeth on the pressure
gear roll directly over the spaces between the teeth on
the drive gear roll.

B. Wire Guide Installation

Install the appropriate inlet wire guide for the wire size
used in the wire drive housing using the securing screw
in the housing, so that the tip of the guide is as close to
the drive roll as possibie without touching.

Behind the drive gear is a spring
washerfs). To obtain proper alignment of the drive roll
on the drive gear with the wire guides rotate the drive
gear securing bolt theraby moving the drive roll in or out
to the desired position. The drive roll on the pressure
gear will locate itself on the wire when the gear cover is
replaced and the gears mesh together.

3 -2. SENSING LEAD CONNECTION - Connect
the sensing lead clamp to the workpiece or work clamp.

3 - 3. WELDING GUN CONNECTIONS

1. Loosen the gun/feeder connector securing knob
on the wire drive housing.

2. Insert the gun/ feedsr connector through the ac-
cess hole in the front panel.

3. Insert the gun/feeder connector in the drive
housing with the outlet wire guide as close to the
drive rolls as possible without touching and
tighten the securing knob.

4. Connect the gun trigger plug to the free hanging
connector.



The gun holder on the wire feeder
{see Figure 4-1) contains the insulator for the GL-40
gun,

3 -4. WELDING CABLE CONNECTION - Route
the appropriate welding cable from the welding power
source through the access hole on the rear of the wire
feeder through the cable clamp (see Figure 3-1} and
connect the cable to the weld terminal on the drive
assembly. If Reverse Polarity weld output is desired,
connsct the welding cable from the Positive output ter-
minal to the drive assembly. |f Straight Polarity weld
output is desired, connect the welding cable from the
Negative output terminal to the drive assembly.

3 - 6. WIRE SPOOL INSTALLATION

I GREYIRM /7 it should become necessary to
replace any part of the hub assembly, see hub assembly
reinstallation instructions in Section 6-3.

1. Remove the retaining nut from the hub.

2. Slide wire spdol on hub so that wire fesds off the
bottom of the spool.

Some types of self shielding wire
spool require installation of a wire spool adapter. The
wire spool adapter is supplied with the unit. See Figure
3-2 for installation instructions.

3. Rotate wire spool until hole in spool slides over
pin in hub and seats against back flange of the
hub.

4. Reinstall retaining nut to secure wire spool on
hub.

Guide Pin

Insert Tabs Through
. Holes In Adapter Plates
And Bend Over

Wire Spool

3-6. HUB TENSION ADJUSTMENT (Figure
3-1) - The welding wire should unwind freely off the

wire spool, but hub tension should be sufficient to keep

the wire taut and prevent backlash when the gun trigger

is released. Check hub tension by slowly pulling the wire
toward the drive assembly, If adjustment is necessary,

tighten or loosen tha hex bolt on the end of the hub

assembly.

3 - 7. SHIELDING GAS VALVE (Optional) - Tha
gas valve operates on arc voltage to provide gas
shielding for gas metal-arc welding applications. Con-
nect the gas hose from the shielding gas supply to the
gas fitting on the rear of the wire feeder. This fitting has
right hand threads. '

3-8.24 VOLTS CONTACTOR (Optional) - On
units with the 24 volts contactor option, the free hang-
ing connector on the rear of the wire feeder provides a
connection point for a 24 volts ac contactor interface
control. Insert the plug from the interface control into
the connector and rotate the locking ring.

3-9. 24 VOLTS CONTACTOR AND SHIELDING
GAS CONTROL (Optional) - On units with the 24
volts contactor and shielding gas control option the free
hanging connector on the rear of the wire feeder pro-
vides a connection point for a 24 volts ac contactor and
shielding gas interface control. Insert the plug from the
interface control into the connector and rotate the lock-
ing ring.

3-10. REMOTE VOLTAGE CONTROL RECEP-
TACLE (Optional)} - On units with the remote voltage
control option the free hanging connector on the rear of
the wire feeder provides a connection point for the
remote voltage control cord. Insert the plug on the
voltage control cord into the connector and rotate the
locking ring.

Adapter Plates

TB-090 998

Figure 3-2. Wire Spool Adapter Installation
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Clrcult Broaker

Control Switch

Wire Spead Control

= Gun Holder

_.- frigger
Connsctor

Sensing
Load

Access Hola for Gun & Sensing Connactors

TA-090 763-A

Figure 4-1. Control Panal View

4 - 1. MODE SWITCH {Figure 3-1) - Place the Mode
switch in the CP position when using a constant poten-
tial welding powaer source. Place the Mode switch in the
CC position when using a constant current welding
power source.

4 -2, CONTROL SWITCH (Figure 4-1) - Placing the
Control switch in the ON position connects the wire
feeder control circuitry to the weld output circuit, Plac-
ing the Control switch in the Off position disconnsects
the control circuitry.

1

@ SECTION 4 - OPERATOR CONTROLS snresssasess s,

4 - 3. WIRE SPEED CONTROL (Figure 4-1) - The
WIRE SPEED control provides a means of selecting the
rate of wire feed within the wire speed range for the arc
vaoltage being used (see Figure 4-2), The scale around
the control is calibrated in percent and does not indicate
actual wire speed. Rotating the WIRE SPEED contro

clockwise increases wire feed speed. ‘

4 - 4. RESET CIRCUIT BREAKER (Figure 4-1) - A
circuit breaker provides protection to the feeder motor.,
In the event the motor should be placed in an overload
condition, the breaker would trip and suspend all out-
put. Should this breaker trip, the RESET button would
have to be manually depressed in order to reset the cir-
cuit breaker,

4 - 5. FUSE - The control is protected from damage
due to an internal short or excessive overload by fuse,
F50 located on the control circuit board. Should the
fuse open, the control would be completely inoperative.

4 - 6. PURGE BUTTON {Optional Only On Models
With 24 VAC Contactor And Gas Control) (Figure
4-1) - The PURGE button is a momentary contact
switch. This switch energizes the gas solenoid and
purges the shiglding gas line of the gun. The PURGE
button also allows the shielding gas regulator to be ad-
justed without energizing the welding circuit.

4 -7. JOG SWITCH {(Optional Only On Modesls
With 24VAC Contactor And Gas Control) (Figure
4-1) - The JOG switch is a spring loaded switch. When
actuated it completes the circuit to the motor without
having to depress the gun trigger switch. This switch

Arc
Wire Speed Setting Voltage Wire Speed Setting
CC Mode CP Mode
100 90 80 70 B0 50 40 30 20 10 0 0 10 20 30 40 50 60 70 80 90 100
222 205 188 170 163 136 119 102 84 &7 50 | 15 | 5O 76 102 127 163 179 206 231 266 282 308
264 234 213 193 172 152 132 11% 91 70 B0 | 16 | &0 78 106 133 161 189 217 247 272 300 328
268 246 224 203 181 158 137 116 894 72 B0 |17 | BO 81 112 143 174 205 235 266 297 328 3569
295 271 246 222 197 173 148 124 89 75 50 | 18 | 50 84 118 152 186 220 254 288 322 356 390
314 288 261 235 208 182 156 129 103 76 &0 19 | B0 88 126 164 202 241 277 317 355 393 431
342 313 284 254 225 196 167 138 108 79 &0 | 20 { 50 891 134 174 215 2566 297 338 380 421 462
366 334 302 271 239 208 176 145 113 82 80 | 21 | 50 94 138 183 227 271 315 358 404 448 492
388 354 320 287 253 212 185 161 118 84 560 | 22 | &0 97 14b 192 232 287 334 381 428 476 523
406 370 335 299 264 228 192 167 121 86 KO | 23 | 50 100 151 201 252 302 3562 403 453 503 554
429 381 353 315 277 240 202 164 126 88 6O | 24 | 60 103 166 209 282 315 367 420 473 526 579
462 412 372 331 291 251 21t 171 130 90 56O | 25 [ 5O 106 161 217 272 328 383 439 494 550 605
480 437 394 3b1 308 2656 222 179 136 93 50 | 26 | 6O 109 167 226 284 343 402 460 519 577 636
498 453 408 364 319 274 229 184 140 95 50 27 | 50 111 172 234 284 356 417 478 540 60t 662
526 478 430 383 336 288 240 193 145 98 50 28 | 50 114 177 241 305 369 432 496 560 623 687
549 499 449 399 349 300 250 200 150 100 5O 29 | 50 116 183 249 315 382 448 514 BBO 647 713
572 520 468 415 363 311 259 207 154 102 50 30 | 50 119 188 256 3256 394 463 532 600 669 738
595 541 486 432 377 323 268 214 159 106 60 31| GO 122 194 266 338 410 481 563 626 697 769
623 566 508 451 394 337 279 222 185 107 50 32 | 60 124 198 272 346 420 484 6568 642 716 790
INCHES PER MINUTE* INCHES PER MINUTE*

*Rounded off

Figure 4 - 2. Wire Spéed Chart
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permits jogging of the wire at whatever setting the
WIRE SPEED control is at, without energizing the
welding circuit or the shielding gas valve.

4 - 8, WELD METERS (Optional) - The voltmeter is
cohnected to the welding circuit at the wire feader. The
voitmeter indicates the dc voltage across the arc at the
wire feeder and wili vary slightly from actual arc voltage.
The wire speed meter indicates the rate at which wire is
feeding in inches per minute.

4-9, VOLTAGE/CURRENT CONTROL
{Optional) - The VOLTAGE/CURRENT control on the
wire feeder provides a means of setting welding
voltage/current at the wire feader. The scale around the
VOLTAGE/CURRENT control is calibrated in percent
and does not indicate actual welding volts/amperes.
Rotate the VOLTAGE/CURRENT control clockwise to
increase welding voltage/current.

smnsavesaemaustenemrs SECTION 5 - SEQUENCE OF OPERATION commmm s

6 - 1. WELDING WIRE THREADING

ELECTRIC SHOCK can Kkill,

@ Do not energize welding power source or wire
feeder untif instructed to do so.

@ Do not touch live electrical parts.

Welding wire and all metal parts in contact with it carry

weld current when the welding power source contactor

is anergized.

WELDING WIRE can cause puncture

wounds; HOT SURFACES can burn skin.

® Do not activate gun trigger until instructed to do
s0.

® Do not point gun towards any part of the body or
other personnef when threading welding wire,

®  Allow gun to cool before touching.

1. Install the wire as instructed in Section 3-5.

2, Cut off any portion of the free end of the wire
which is not straight. Ensure that the cut end is
free from rough surfaces to permit proper
feeding.

3. Loosen the tension adjustment on the wire drive
housing and release the gear cover.

4. Feed the wire through the inlet wire guide, past
the drive rolls, and on into the outlet wire guide.
Feed approximately 4 inches of wire into the
outlet wire guide.

5. ClLose the gear cover and secure with tansion
adjustment, making sure the gear teeth mesh
together property and the welding wire is in the
drive roll grooves. Be sure the U-cog drive rolls
are properly aligned (see Section 3-1).

6. Tighten the pressure adjustment to obtain the
proper clamping pressure on the welding wire.
Do not overtighten. Further adjustment can be
made when the wire feader is put into operation.

7. Draw the gun cable out straight.

8. Clamp the wire feeder sensing lead to the work
clamp.

9. Energize the wealding power source {and place
the Remote Contactor Control switch, if ap-
plicable, in the OFF position}.

10. Place the wire feeder Control switch in the ON
position,

11. Depress the gun trigger. This will feed the
welding wire through the gun. Release the gun
trigger when the welding wire extends approx-
imately one inch out of the gun tip.

5 -2, FLUX CORED ARC WELDING

ARC RAYS, SPARKS, AND HOT
SURFACES can burn eyes and skin; NOISE can
damage hearing.
®  Wear correct eye, ear, and hody protection.
FUMES AND GASES can seriously harm your
health.
®  Use enough ventilation to keep fumes and gases

from the breathing zone.

See Section 1 - Safety Rules For Operation Of Arc
Welding Power Sources for basic welding safety infor-
mation,

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

2. Place the Mode switch in the proper position.

3. Rotate the WIRE SPEED control to the desired
position.

4, Energize the welding power source.

5. Place the Control switch in the ON position.

6. Close the gun trigger and begin welding.
BRI Drive rolf clamping pressure should be
adjusted to correct wire slippage. Make quarter turn ad-
justments until the feeding problem is corrected. Do not
overtighten.
5 - 3. SHUTTING DOWN

1. Release gun trigger and break the arc.

2. Piace the Control switch in the Off position.

3. Shut the welding power source down.
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NERENINEE ELECTRIC SHOCK can kill;

WELDING WIRE can cause puncture wounds; HOT

SURFACES can burn skin,

® Do not touch live electrical parts.

®  Shut down the welding power source and make
sure it cannot be accidentally energized before in-
ternalfy inspecting or servicing.

®  Alfow gun and unit to cool before touching.

® Do not activate gun trigger while performing
maintenance on gun.,

Troublshsooting of internal parts to be performed only

by qualified persons,

6 - 1. INSPECTION AND UPKEEP - Usage and
shop conditions will determine the frequency and type
of maintenance. Inspect equipment as follows:

1. Make sure welding power source is shut down,

2. inspect gun for broken areas, cracks and looss
parts: tighten, repair, and replace as required.

3. Carefully remove any weld spatter or foreign
matter which may accumulate around the nozzle
orifice. Use a hardwood stick, never a metal tool.

4. HRepair or replace, as required, all hose and cable;
give particular attention to frayed and cracked in-
sulation and areas whera it enters equipment.

B. Remove grease and grime from components;
moisture from slectrical parts and cable.

6. Blow out the gun wire guide liner with compress-
ed air when changing wire. This will remove any
metal chips and dirt that may have accumulated.

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

Anti-Turn Washer
Fiber Washer
Keyed Washer

6 - 2. CLEANING OF DRIVE ROLLS - Occasionally
it is necessary to clean the wire groove on the drive .
rolls. This cleaning operation can be performed with a
wire brush.

To clean the wire grooves it is necessary to shut down
the welding power source before removing the drive
roll{s}) {see Section 3-1 for removal and installation in-
structions).

INIESTANR Fadure to properly maintain the drive
rolls can resuft in a build-up of wire particles which will
decrease the efficiency of the wire feeding operation.

NLZLGLIITEE HIGH ROTATIONAL SPEED may

cause damage to drive rolls.

® Do not alfow drive rolfs to rotate at high speed if
compressed air is used for cleaning the drive roll
assembly.

6 - 3. REINSTALLATION OF HUB ASSEMBLY
{Figure 6-1) - If it should become necessary to replace
any part of the assembly, obtain part and proceed as
follows to reinstall the assembly.

1. Slide the following items onto the spindle sup-
port shaft in order given:

. Fiber Washer

. Flat Washer

Hub

. Anti-turn Washer
Fiber Washer
Keyed Washer

. Spring

. FLat Washer

J. Bolt

TENMOUOm>

2. Rotate hex bolt onto support shaft. Hex bolt
should be rotated only until a slight drag is felt
while turning hub.

3. Install retaining nut on hub.

Spindle Support Shaft

TA-090 995-A

Figure 6-1. Reinstallation Of Hub Assembly
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. BRUSH INSPECTION AND REPLACEMENT

1. Place the Control switch in the OFF paosition and
disconnact from the weld output circuits.

2. Remove the brush cap.

3. Remove brush holder and examine brush,
Replace the brush if it is chipped or broken or if
less than 1/4 in. (6 mm) of brush material re
mains. :

4. Reinstall brush holder and cap.

6 -5. CONTROL CIRCUIT BOARD
REPLACEMENT - The control circuit board is
mounted on the rear of the chassis subassembly. To
gain access to the circuit board, open the side door and
remove the screws securing the chassis subassembly to
the wire feeder case. Remove the chassis subassembly
from the feeder and remove the screws securing the cir-
cuit board to the subassembly.

6 - 6. TROUBLESHOOTING - The following chart is
designed to diagnose and provide remedies for some of
the troubles that may develop in this unit.

It is assumed that proper installation has been made, ac-
cording to Section 3 of this manual, and that the unit
has been functioning properly until this trouble
developed.

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

LU DISASSEMBLY OF MOTOR FIELD

MAGNETS can result in parsonal injury or equip-

ment damage.

® Limit wire drive motor repairs to brush replace-
ment,

The field magnets are very strong. If disassembly is at-
tempted, injury to fingers and hands may result from
the magnets drawing the armature back into the motor,
The field magnets are matched sets and operation may
be affected if the magnets are tampered with. Warranty
is void if the motor is tampered with,

TROUBLE

PROBABLE CAUSE

REMEDY

Wire does not feed; open-
circuit voltage available.

Circuit breaker open.

Reset circuit breaker {see Section 4-4).

lead connection,

Poor or improper sensing

Check sensing lead connection,

gun trigger connection.

Loose or improperly made

Check gun trigger connection (see Section 3-3).

Gun trigger defective.

See gun Owner's Manual.

Motor defective,

Replace motor,

tive.

Control circuit board defec-

Replace circuit board.

Wire feed erratically.
sufficient.

Pressure on drive rolls is in-

Rotate pressure adjustment wing nut clockwise in
1/4 turn increments until the wire stops slipping.

wire size used.

Drive rolls wrong size for

Change to correct size drive roll (see Section 3-1},

Drive rolls worn.

Replace drive rolls {see Section 3-1).

Dirt in drive rolls.

Clean drive roils {see Section 6-2}.

tive.

Control circuit board defec-

Replace circuit board.

Wire stubbing on low end
using a constant current
power source.

tion,

Mode switch in CP posi-

Place Mode switch in CC position.

*Be sure the replacement fuse is of the same size, type; and rating.
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Item Dia. Part

No. Mkgs. No. Description Quantity
Figure A Main Assembly
1 089 554 NUT, retaining-spoot .. ...t ue ittt nnnanaamna e 1
2 088 425 ADAPTER, Sp00| ... ..ottt it iianaraiaianans R 2
3 601 964 SCREW, cap-hex hd 3/8-16 X 3/4 ... ... i i 2
4 602 243 WASHER, flat 3/8 . ..ottt et i e i 2
5 010 233 SPRING,0.970Dx1-%/4 ......... e e e e e 1
6 067 971 WASHER, flat-keyed 1-1/2dia ....... .. i i e 1
7 010 191 WASHER, fibreB/8IDx1-1/20Dx1/8 ... ... . i i 1
8 089 561 WASHER, antiturm .. ..ot e i i i e 1
9 089 571 HUB, spo0l ... o vt e 1
10 058 424 WASHER, fibre-brake ............ ..o e 1
11 089 478 GROMMET, 13/64IDxb/16mtghole............. .. oo 4
12 089 B67 PANEL, CONTBI .. .ttt en e e it iia et st r i it 1
B 010 493 BUSHING, snapb/8IDx7/8mtghole......... ... o it 1
13 PLGHO 083 526 RFCEPTACLE & SOCKETS (consistingof) ...........cocoiivianaiiiainns 1
, 009 418 . TERMINAL, female . ... it iiini e aa e 12
14 83 011 770 SWITCH, toggle SPDTSamp12bvolts ... 1
PLGS1 082 798 HOWSING, terminal 2 position ........cciiiirrin i iiain e iaaninn e 1
15 089 713 CIRCUIT CARD, motorcontrol (FigBPg4) ...t 1
16 089 551 INSULATION, circuitcard ...... .ottt iiiraarennnnnes 1
17 089 564 PANEL, Circuit card COVEr . .. ... vttt ittt it eiaa e 1
18 089 573 PLATE, link lock Keeper. .. ..o i vt iir e ciia st eiaas e 2
19 +082 409 COVER, control/feeder . ...... ... i i i i 1
20 089 559 HINGE, COVEI ...ttt i e i e e iaa i iataa i aannns 1
21 010 014 CLAMP, cushion3/4diax13/64hole .......... i ias 1
22 000 527 BLANK,snap-in7/8hole ...........oiiii i 1
23 057 357 BUSHING, snap 15/16IDx1.12mtghole..............cooiiiiiii e 1
24 047 838 BLANK,snap-inlinchhole ........ ... .. .o, 1
25 089 560 PANEL, cable-inlet......... ..ottt 1
26 089 572 CATCH, Ink-10CK ..ot i e et it anaananaananaaens 2
27 6056 130 SCREW, machine-trusshd 10-32x1 . ... ... . it 8
28 010 142 CLAMP, B/ 1B ..ottt et ia e e rtanantstcanatnnaanrsrnnns 1
29 089 410 CASE, control/feeder ........... ... i i i e 1
025 590 MOUNT, resilient . ... ..o i i i it e e aaans 4
045 852 CLIP, 11/16 di@ . ..ottt ettt ettt aananns 2
30 090 099 INSULATOR, gunholder ... ... i i ennens 1
31 090 102 BRACKET, gunholder........... oo 1
32 044 800 WASHER, spring grip-locking3/4.......... ... o i i 1
33 604 525 CORD, No.182/Clorderbyfth ... . i i e e ; 3ft
34 048 834 CLAMP, cable. ... i e i et et e e st e 1
35 PLGb2 080 328 RECEPTACLE W/SOCKETS, free hanging {consistingof).................. 1
079 6534 . TERMINAL, female . ... ... . it i it e cee i ea et e ians 4
36 6801 222 CLAMP, universal B0 amp. .. ..ot i et e st ie i 1
37 600 399 WIRE, stranded 14 galorderbyft).. ... .. ... ..o, 15ft
38 R102 073 662 POTENTIOMETER, carbon { turn2watt10Kohm ............ .o 1
39 024 366 KNOB, pointer ...... P P 1
40 NAMEPLATE, (order by model & serialnumbers) ............... ... .00 1
41 089 568 PANEL, frOnt ..t i ittt it e i e e 1
42 51 011 609 SWITCH, toggle SPDT15amp 125 voltsac ............. e 1
43 CB1 089 807 CIRCUIT BREAKER, manual reset2.5amp250volts...................... 1
44 047 497 LABEL, general precautionary ...........oiiivne it 1
-45 089 479 WASHER, shoulder3/80Dx0.1941D ... ... ... . ..o iiiriiinrniannninns 4
46 089 556 INSULATION, MO0 . . oo oo et ieimeceaateaesanannnnes 1
47 604 550 HOSE, No. 1x3/16ID{orderbyft). ... ... i 3ft
48 079 633 FITTING, hose-brass barbed nipple 3/16 TBG............ ... ... coiiiit. 1
49 604638 WASHER, flat-SAES/16 .. ... i i i ittt et 1
50 079772 KNOB, 1-3/4 0D xB/16-18x1-1/2 ... . . i e 1
51 089688 PIN, hinge . ... i i i e 1
b2 B804 741 PIN, cotter-hair 0042 x 15/16 ... ... i i i e 2
53 046 619 LEVER, MUg-pressure gBar ... ... vuieeearreereanrnrnnsterarainineannas 1
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Item  Dia. Part

No. Mkgs. No. Description Quantity

Figure A Main Assembly.(Cont’'d)
54 053 842 GEAR, spur-insulatedw/bearing . ......... ..o i i e 1
65 079 625 WASHER, spring 1/2 .. oottt ettt 2
56 053 841 GEAR, spur-insulatedw/key ...... ... it i 1
57 085 243 KNOB, adjusttension ............coiiniiviereenrrrrianncnernanaiiiass 1
58 085 244 WASHER, cupped21/64IDx13/160D ... .. ... ittt 2
59 089 477 SPRING,0.770Dx0.715longx0.105 ...... ... iiiiiiiiiiann 1
60 089 562 FASTENER, pinned . ... .. ittt iaiea e anaaes 1
61 010224 PIN, spring 3/ 16 X T ... oo i et iesa e e aaa e enaans 1
62 602 213 WASHER, lock-split3/8 . ... .. .. i e 1
63 MOT 089 365 MOTOR, 24 voltsdc2.2amp114RPM . .............. ... . oot U 1

+When ordering a component originally displaying a precautionary label, the label should also be ordered.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.

ASSY 089713 R73 R74 R67
83, 3 L3+ L3+ ° 14 O
to b = e Cese {3 Q53 sy
R75 —{__J— X + D53 R0+ R69 I
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Dia. - Part

Mkgs. No. Description Quantity
Figure B 089 713 Circuit Card, Motor Control (Fig A Pg 2 Item 15)
AbD-52 009 159 1€, lINBAT ..ottt ie ittt tetneananaceneaasanensanrnnsanenrosnss 3
€50 073 463 CAPACITOR, slectrolytic 10uf150volts ....... ... .ooiivianiiin, 1
C51,62,569,61-63 073 739 CAPACITOR, ceramic0.TufB0voltsde . .........cooiviieiee it 6
Ch3 083 182 CAPACITOR, ceramicO.1ufb0voltsde . ........ ... oiiiii i iins 1
Ch4a 053 992 CAPACITOR, ceramic0.,001 uf1000wvoits ......... ... ..covvvin it 1
Ch5,60 072 113 CAPACITOR, tantalum4.7 uf3bvoltsde ..............cooviiiiiiint, 2
Ch6 003 530 CAPACITOR, ceramic T ufBOvolts ... ... .ot 1
C&7 039 481 CAPACITOR, electrolytic3.3 uf50voltsde ..................00o e 1
Cc58 072 130 CAPACITOR, tantalum 1 uf3bvoltsde . ............ooiiiiiinn, 1
D50,53,64, '
56,63 026 202 DIODE, 1 amp 400 volts straightpolarity . .. ...........ccooaiiiiian 5
D51,65 037 449 DIODE, zener 15 volts 1 watt straightpolarity . .. ......... ... eiat 2
D52,58 074 240 DIODE, zenerB.2volts Twatt . ...... ... .. .. ciiiiniaiiiaanarnann 2
D57 087 294 RECTIFIER, fast recovery WR400 volts3amp.............. e 1
F50 027 419 FUSE, ceramic15amp2b0volts ... ..ot in i anneas -1
089 83b CLIP,fuse ...... ... i e 2
Q50,561,568 087 295 TRANSISTOR, 0.0 8MpP. ..ottt iiei e it s s i i ianaa s 3
Q52,563,566 037 200 TRANSISTOR, 200MA40volts NPN . ........ ... i 3
Qb4 087 293 TRANSISTOR,8amp 180 volts PNP ... ... ..o e e 1
Q55,59 087 292 TRANSISTOR, 20 amp 350 volts NPN .......... ..o ciiiiin e, 2
R50,65,67,70,84 039 335 RESISTOR, carbon film0.26b watt47Kohm ............. ..ot 5
R51,63 074 121 RESISTOR, carbon2watt3300ohm............ ..o iianans 2
R562,66,92,100 035 825 RESISTOR, carbon film0.25watt1Kohm ..............oiiiii i, 4
R54,66,61,87 035 884 RESISTOR, carbon film0.2bwatt 100Kohm .............. ..., 4
Rb55,57,68 084 205 RESISTOR, carbon film0.2bwatt3.3Kohm ............ ... ... o0l 3
R59 072 677 RESISTOR, carbon fiim0.2bwatt33Kohm ............ ... ...t 1
R60,64 044 634 RESISTOR, carbonfilm0.25watt330ohm ................ccoiiieat 2
R62,63,79,88 035 888 RESISTOR, carbonfilm0.2bwatt2.2Kohm .............cooiiiiiiene, 4
See Note 035 827 RESISTOR, carbonfilm0.26watt6.8Kohm .................. ... ... 1"
R69,82 032 334 RESISTOR, carbonfilm0.2bwatt27Kohm .................. ... ..... 2
R74 038 584 RESISTOR, carbonfilm0.25 watt470Kohm............. ... . ...0vis 1
uR75,77 039 336 RESISTOR, carbon film0.2b watt220Kohm .. ... ... ... ... oot 2
R83,98 039 108 RESISTOR, carbonfilm0.25 watt82K ohm ...............cciii i, 2
R85,99 035 826 RESISTOR, carbonfilm0.25 watt6.8Kohm ............... ... . cont 2
R89 035 823 RESISTOR, carbonfilm0.2bwatti00ohm ........................... 1
- R¥1 030 034 POTENTIOMETER, cermet 15 turn 0.7 watt 100Kohm ... ............. 1
R93 089 318 RESISTOR, WW fixedbwatt0.1ohm ....... ... ... iiiiiiiinrnnns -1
R95 039 106 RESISTOR, carbon film0.26 watt470ohm ............... ... . ..c..n, 1
R96 604 288 RESISTOR, WW fixed 10wattZohm ... ... .o, 1
R97 030 114 RESISTOR, carbonO.bwatt160ohm ...........c.cciiii it iinnen 1
R101 052 138 RESISTOR, carbonfilm0.25watt20Kohm .......... ... ... ..o s, 1
SR50 035 914 RECTIFIER, integrated30 amp 400 volts..............ciiivin e, i
Us0 L T O 1] - 1
VR50 047 183 VARISTOR,B50joule232volts ... ... ... .. ... . ittt 1
RC50 072 802 HOUSING PLUG & PINS (consistingof) .......... ..ot 1
009 419 . TERMINAL, Male . ... it e et aa et teaarannnrans 12
RC51 082 799 TERMINAL, 2pinheader...... ... ..o oottt iiareenn 1
091 200 STAND-OFF, post1/2inch. ... ... e 2
Figure B1 CIRCUITCARD, relay{Pgb) .........ccoiiiiiii i iianans 1

Note: R68,71-73,76,78,80,81,86,80,94
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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- Dia. Part
Mkgs. " No. Description Quantity
Figure B1 _Circuit Card, relay (Pg 4)
C201,202 071229 CAPACITOR, electrolyte 470 ufi6volts ........... ... ..o, 2
CR201 090 875 RELAY,enclosed 12 voltsde SPDT ... ..ttt cianreeraans 1
D201-204 026 202 DIODE, rectifier 1 amp 400 volts SP .. ... ... i i it 4
D205 037 449 DIODE, zener16volts TwattSP ... ... .o i i nens T
OC201 047 034 OPTO COUPLER, transistor-isolator ...........ccoiiiiiiiiiiiiai i aannas 1
Q201 047.401 TRANSISTOR, 1amp2B0volts NPN . ... ... i i i it iis i nnans 1
R201 074 121 RESISTOR, carbon2watt3300o0hm ... ... e 1
R202 030 033 RESISTOR, carbon 0.5 watt4700hm ... .. ... o it iecinnns 1
070 760 HEAT SINK . ..ot ittt iie e st ia e aan e enana s enans 1
D204
O Red A
" | 205
LN 10
Q O = 5
(8 — O W]
C—) — = e
o a
) o { WP
| 2A O R202 o 06
12BO N
+ O
+ O o5
r&O
\V R203
C20I Ccz202
091 072

Figure B1 - Circuit Card, relay

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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W[ iR Base selection of drive rolfls upon the following recommended usages:

1. V-Groove rolls for hard wire.

2. U-Groove rolfs for soft and soft shelled cored wires.
3. U-Cog rolis for extremely soft shelled wires ( USually hard surfacing types).
4. Split V-Knurled rofls for hard shelled cored wires (self-shielding and CQ2 shielded types).
5. Drive roll types may be mixed to suit particular requirements {example: V-knurled roll in combination w:th

U-groove).

Wire Diameter & Type Kit No.* Roll Drive Inlet Wire
Fraction | Decimal | Metric Part No. Type Guide
.030" .030 .BMM | 079 594 | 053 695 | V-groove | 056 192
035" 035 OMM 079 595 | 053 700 | V-groove | 056 192
045" 045 | 1.2MM | 079 596 | 053 697 | V-groove | 056 193
052" 062 | 1.3MM | 079 597 | 063 698 | V-groove | 056 193
1/16" .062 | 1.6MM | 079 598 | 053 699 | V-groove | 056 195
035" .035 OMM [044 748 1072 000 | U-groove | 056 192
.045" 045 | 1.2MM | 079 599 | 053 701 | U-groove | 056 193
062" 0562 | 1.3MM | 079 600 | 063 702 | U-groove | 056 193
1/16” 062 | 1.6MM [079 601 | 053 706 | U-groove | 056 195
5/64" 079 | 2.0MM | 079 602 | 053 704 | U-grocve | 056 195
.035" .036 OMM [ 079 606 079 726 | V-knurled | 056 192
.045" 045 | 1.2MM | 079 607 | 079 728 | V-knurled | 056 193
.052" 052 | 1.3MM | 079 608 | 079 727 | V-knurled | 066 193
1/16" 062 | 1.6MM | 079 609 | 056 771 |V-knurled | 056 195
072" .072 |1.8MM | 089 984 | 090 860 |V-knurted | 056 195
5/64" 079 [ 2.0MM (079 610 [056 773 | V-knurled | 056 195
1/16" .062 | 1.6MM [079 614 [053 708 |U-cogged | 066 195
5/64" 079 | 2.0MM [079 615 (053 710 | U-cogged | 056 195

Drive Roll & Wire Guide Kits

*When ordering replacement parts all kits listed with the exception of the V-KNURLED kits are one piece drive rolls.

Two drive rolls are required for the one piece drive kits and four drive rolls for the split V-knurled kits.
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Optional Parts

Dia. Part
Mkgs. No. Description Quantity
PB2 011 232 SWITCH, pushbutton SPDT .............oiiiiiinannns 1
GS1 091 646 VALVE, 24 voltsac 2 way 1/8 NPT 3/64 orifice............. 1
091 290 SPACER, gasvalvemounting.................coviven.nn 1
073 432 FITTING, brassbarbed M3/16 TBGX1/BNPT ............. 1
020 185 FITTING, pipe-brasselbowst1/8NPT .................... 1
089 552 FITTING, pipe-brasselbowst 1/8 NPT x5/8-18RH ......... 1
604 550 HOSE, No. 1 x3/16 ID{orderbyft)................ .. ..., 2ft
GS1 091 923 VALVE, 12 voltsdc 2 way 1/8 NPT 3/64 orifice ............ 1
PC50 091 746 CIRCUIT CARD, gas control {consistingof} ................ 1
A50 009 189 .1C, linear 358 operationampdual ....................... 1
€50 073 463 . CAPACITOR, electrolyte 10 uf 150 volis. .. ............... 1
Cb1,52,b5 083 182 . CAPACITOR, ceramic 0, 1ufBQvoltsde.................. 3
C56,57 072 130 . CAPACITOR, tantalum 1 uf35voltsde. .................. 2
D50 026 202 . DIODE, rectifier 1 amp400voltsSP . .................... 1
D51 037 449 . DIODE, zener1bvoltsTwattSP ............. ... ..ot 1
Db2 087 294 . RECTIFIER, fastrecovery WR 400 volts3amp ............ 1
D53 074 438 .DIODE, zener3volts500 MW ... it 1
Qb0 087 295 . TRANSISTOR, 0.5amp300 voitsNPN .................. 1
Q51 091 641 . TRANSISTOR, N channel mosfet to-220AB .............. 1
R50 091 643 .FUSE,2ampaxiallead ................ ... ccieviien, 1
Rb1,62,65,69,67,71,72 000 885 . RESISTOR, carbon film 0.25 watt 10K ohm. .............. 7
R53 035 823 . RESISTOR, carbon fim0.25 watt10ochm ................ 1
R60 091 642 . RESISTOR, WW fixed 1 watt0.18ohm .................. 1
R61,62 039 326 . RESISTOR, carbon film 0.25 watt68K ohm............... 2
R63,64 052 143 . RESISTOR, carbon film 0.25 watt 160K ohm.............. 2
R66 030 004 . RESISTOR, carbon0.5watt 10Kohm ................... 1
R69,70 072 560 . RESISTOR, carbon film0.25 watt1Kohm................ 1
us0 087 291 .1C, linear 3524 regutator pulse width modulator ........... 1
PLGB3F 048 281 . RECEPTACLE W/SOCKETS (consistingof)............... 1
0658 972 .. TERMINAL, female..... ... .. ... . i, 2
070 760 .HEAT SINK ... .. . i it i 1
091 924 BRACKET, mtg-gascontrolboard ................. ..o, 1
091922 COVER, cireuitcard ....... ... ittt i ns 1
010 423 CONNECTOR, tab ... .. o i e 1
005 303 TUBING,9/64IDx1/40Dx7/8 ........cciiiiviiiinnn, 4
604 650 HOSE, No. 1x3/16 D (orderby ft}............ ... ... ..., 2ft
R51,62,65,569,67,71,72 000 885 . RESISTOR, carbon film 0.25 watt 10Kohm............... 7
R53 035 823 . RESISTOR, carbon fiim0.25watt10ohm ................ 1
R60 091 642 . RESISTOR, WW fixed Twatt0.18ohm .................. 1
R61,62 039 326 . RESISTOR, carbon fim0.26 watt68Kohm............... 2
R63,64 052 143 . RESISTOR, carbon film .25 watt 160K ohm.............. 2
R66 030 004 . RESISTOR, carbon 0.5 watt 10K ohm ................... 1
R69,70 072 560 . RESISTOR, carbon film0.25 watt1Kohm................ -1
us0 087 291 . 1C, linear 3524 regulator pulse width modulator ........... 1
PLG53F 048 281 . RECEPTACLEW/SOCKETS {consistingof}............... 1
’ 058 972 .. TERMINAL,female........ ... ... i iiiiiinn, 2
070 760 . HEAT SINK .. ... i i et e 1
091 924 BRACKET, mtg-gascontrolboard ........................ 1
091 922 COVER, circuitcard . ......oir ittt ie e iiinea s 1
010 423 CONNECTOR, tab .. ...ttt e e it 1
005 303 TUBING, 9/64IDx1/40Dx7/8 ... ... ... i, 4
604 550 HOSE, No. 1x3/16ID{orderbyft)....................... 2ft
CcB2 089 807 CIRCUIT BREAKER, manual reset 2.5 amp
2RO VoS .. e e e et e, 1
CR1,2 006 393 RELAY, enclosed 24 voltsac DPDT flanged ................ 2
091 921 BRACKET, mtg-relay .. ......... ... 1
PB1 090 924 SWITCH, push button SPDT5amp3voltsde ... ........... 1
RC54 073 383 RECEPTACLE, 3 socket MS-3102A-14S8-15 ............... 1
S1 011 611 SWITCH, toggle DPDT15amp 125 volts . ................. 1
T1 090 465 TRANSFORMER, signal 115 volts 24 VCT4amp ........... 1
1T 038 861 BLOCK, terminai20amp3pole ........... ... ... ... .0, 1
084 272 CORD SET, 12bvolts16ga3/C3ft ........ ... ... ...t 1
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Dia. Part
Mkgs. No. Description Quantity
091 997 CORD, feeder/contactor control (consistingof). . ........... 1
PLG53M 052 236 . RECEPTACLE, 3 pin MS-3101A-14S-1P ............ ..\t 1
007 826 .CORD, No.183/Clorderbyft) ........... ..ot 21t
039828 .CLAMP, cable. .. ..ot i e s 1
091 996 CORD, interconnecting-contactor control (consisting of} ... 1
PLG54 052 236 . PLUG, 3 pin MS-3106A-148-1P . ...... oot 1
007 826 .CORD, No.183/Clorderbyft) ...........ccoviiiinnnn, 30ft
PLGb53F 002 219 . PLUG, 3 socket MS-3101A-145-18 ...........coiennnns 1
039828 .CLAMP, cable......covuirain it 2
091 995 CORD, contactor control {consistingof) ................... 1
PLGb56 039 635 . CONNECTOR BODY, twistlock 2P2W 20 amp 240 volts . . .. 1
049 455 . CORD, No. 182/Clorderbyft) ...t 3ft
010 610 CONNECTOR, clamp-cable 1/2 ... ... ... vt 1
010 916 CONNECTOR, clamp-cable3/4 ....... ... . ...t 1
091 999 CASE SECTION, back/bottom/front ............ ...t 1
091 998 WRAPPER, controlbDox .. ... ... oii i 1
019 663 MOUNT, neoprene 16/16 QD x3/8 ... .. ... ...cviienes 4
047 497 LABEL, general precautionary ...........c..covieanean 1
092 079 CORD, interconnecting-voltage control (consistingof} ... .. .. 1
PLG57M 088 913 . RECEPTACLE, 4 pin MS-3101A-145-2PX ................ 1
007 826 .CORD, No.183/Clorderbyft) .........cooiiiiinn, 3ft
039828 .CLAMP, cable. .. ... ot 1
047 001 CORD, interconnecting-control/machine {consisting of} .. ... 1
PLGHS 039 273 . PLUG, 5 pin MS-3106A-165-8P ..............oovvianns 1
039685 .CLAMP,cable. ... ..ot it i 1
600 341 .CORD, No.163/Clorderbyft} ...t 10ft
PLGB7F 047 644 . PLUG, 4 socket MS-3106A-14S-25X ..............ovv et 1
039828 .CLAMP, cable. .. ... . ittt i 1
R103 072 462 POTENTIOMETER, carbon 1 turn 2 watt 1000 ohm {con-
sisting Of) ... L s 1
072590 LOCK,shaft .. ... i e iens 1
079 772 KNOB ... ittt i et e ettt 1

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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Figure C - Circuit Card, gas control (optional)
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