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300, 400, 500 and 650 Amp AC and AC/DC Power Sources

Safety Depends on You
Lincoln arc welding and cutting
equipment is designed and built
with safety in mind. However, your
overall safety can be increased by
proper installation ... and thought-
ful operation on your part. DO
NOT INSTALL, OPERATE OR
REPAIR THIS EQUIPMENT
WITHOUT READING THIS
MANUAL AND THE SAFETY
PRECAUTIONS CONTAINED
THROUGHOUT. And, most
importantly, think before you act
and be careful.

This manual covers
equipment which is
obsolete and no longer
in production by The
Lincoln Electric Co.
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! SAFETY !
A WARNING

/A CALIFORNIA PROPOSITION 65 WARNINGS A\

Diesel engine exhaust and some of its constituents
are known to the State of California to cause can-
cer, birth defects, and other reproductive harm.

The engine exhaust from this product contains
chemicals known to the State of California to cause
cancer, birth defects, or other reproductive harm.

The Above For Diesel Engines The Above For Gasoline Engines

ARC WELDING CAN BE HAZARDOUS. PROTECT YOURSELF AND OTHERS FROM POSSIBLE SERIOUS INJURY OR DEATH.
KEEP CHILDREN AWAY. PACEMAKER WEARERS SHOULD CONSULT WITH THEIR DOCTOR BEFORE OPERATING.

Read and understand the following safety highlights. For additional safety information, it is strongly recommended that you
purchase a copy of “Safety in Welding & Cutting - ANSI Standard Z49.1” from the American Welding Society, P.O. Box
351040, Miami, Florida 33135 or CSA Standard W117.2-1974. A Free copy of “Arc Welding Safety” booklet E205 is available
from the Lincoln Electric Company, 22801 St. Clair Avenue, Cleveland, Ohio 44117-1199.

BE SURE THAT ALL INSTALLATION, OPERATION, MAINTENANCE AND REPAIR PROCEDURES ARE

PERFORMED ONLY BY QUALIFIED INDIVIDUALS.

FOR ENGINE
powered equipment.

1.a. Turn the engine off before troubleshooting and maintenance
work unless the maintenance work requires it to be running.

1.b.Operate engines in open, well-ventilated
areas or vent the engine exhaust fumes
outdoors.

. Do not add the fuel near an open flame
welding arc or when the engine is running.
Stop the engine and allow it to cool before
refueling to prevent spilled fuel from vaporiz-
ing on contact with hot engine parts and
igniting. Do not spill fuel when filling tank. If
fuel is spilled, wipe it up and do not start
engine until fumes have been eliminated.

1.d. Keep all equipment safety guards, covers
and devices in position and in good
repair.Keep hands, hair, clothing and tools
away from V-beits, gears, fans and all other
moving parts when starting, operating or
repairing equipment.

1.e. In some cases it may be necessary to remove safety
guards to perform required maintenance. Remove
guards only when necessary and replace them when the
maintenance requiring their removal is complete.
Always use the greatest care when working near moving
parts.

1.f. Do not put your hands near the engine fan. Do not attempt
to override the governor or idler by pushing on the throttle
control rods while the engine is running.

1.g. To prevent accidentally starting gasoline engines while
turning the engine or welding generator during maintenance
work, disconnect the spark plug wires, distributor cap or
magneto wire as appropriate.

1.h. To avoid scalding, do not remove the
radiator pressure cap when the engine is
hot.

7 ELECTRIC AND
MAGNETIC FIELDS
1 may be dangerous

%

2.a. Electric current flowing through any conductor causes
localized Electric and Magnetic Fields (EMF). Welding
current creates EMF fields around welding cables and
welding machines

2.b. EMF fields may interfere with some pacemakers, and
welders having a pacemaker shouid consult their physician
before welding.

2.c. Exposure to EMF fields in welding may have other health
effects which are now not known.

2.d. All welders should use the following procedures in order to
minimize exposure to EMF fields from the welding circuit:

2.d.1. Route the electrode and work cables together - Secure
them with tape when possible.

2.d.2. Never coil the electrode lead around your body.
2.d.3. Do not place your body between the electrode and
work cables. If the electrode cable is on your right

side, the work cable should also be on your right side.

2.d.4. Connect the work cable to the workpiece as close as
possible to the area being welded.

2.d.5. Do not work next to weiding power source.
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i SAFETY i

e ELECTRIC SHOCK can
kill.

3.a. The electrode and work (or ground) circuits
are electrically “hot” when the welder is on.
Do not touch these “hot” parts with your bare
skin or wet clothing. Wear dry, hole-free
gloves to insulate hands.

3.b. Insulate yourself from work and ground using dry insulation.
Make certain the insulation is large enough to cover your full
area of physical contact with work and ground.

In addition to the normal safety precautions, it welding
must be performed under electrically hazardous
conditions (in damp locations or while wearing wet
clothing; on metal structures such as floors, gratings or
scaffolds; when In cramped positions such as sitting,
kneeling or lying, if there is a high risk of unavoidable or
accidental contact with the workpiece or ground) use
the foliowing equipment:

* Semiautomatic DC Constant Voltage (Wire) Welder.

* DC Manual (Stick) Welder.

+ AC Welder with Reduced Voltage Control.

3.c. In semiautomatic or automatic wire welding, the electrode,
electrode reel, welding head, nozzle or semiautomatic
welding gun are also electrically “hot”.

3.d. Always be sure the work cable makes a good electrical
connection with the metal being welded. The connection
should be as close as possible to the area being welded.

3.e. Ground the work or metal to be welded to a good electrical
(earth) ground.

3.f. Maintain the electrode holder, work clamp, welding cable and
welding machine in good, safe operating condition. Replace
damaged insulation.

3.g. Never dip the electrode in water for cooling.

3.h. Never simultaneously touch electrically “hot” parts of
electrode holders connected to two welders because voltage
between the two can be the total of the open circuit voltage
of both welders.

3.i. When working above floor level, use a safety belt to protect
yourself from a fall should you get a shock.

3.,j. Also see ltems 6.c. and 8.

ARC RAYS can burn.

4.a. Use a shield with the proper filter and cover
plates to protect your eyes from sparks and
the rays of the arc when welding or observing
open arc welding. Headshield and filter lens
should conform to ANSI Z87. | standards.

4.b. Use suitable clothing made from durable flame-resistant
material to protect your skin and that of your helpers from
the arc rays.

4.c. Protect other nearby personnel with suitable, non-flammable
screening and/or warn them not to watch the arc nor expose
themselves to the arc rays or to hot spatter or metal.

FUMES AND GASES
can be dangerous.

5.a. Welding may produce fumes and gases
hazardous to health. Avoid breathing these
fumes and gases.When welding, keep
your head out of the fume. Use enough
ventilation and/or exhaust at the arc to keep

fumes and gases away from the breathing zone. When

welding with electrodes which require special
ventilation such as stainless or hard facing (see
instructions on container or MSDS) or on lead or
cadmium plated steel and other metals or coatings
which produce highly toxic fumes, keep exposure as
low as possible and below Threshold Limit Values (TLV)
using local exhaust or mechanicail ventilation. In

confined spaces or in some circumstances, outdoors, a

respirator may be required. Additional precautions are

also required when welding on galvanized steel.

5.b. Do not weld in locations near chlorinated hydrocarbon vapors

coming from degreasing, cleaning or spraying operations.
The heat and rays of the arc can react with solvent vapors to
form phosgene, a highly toxic gas, and other irritating
products.

5.c. Shielding gases used for arc welding can displace air and
cause injury or death. Always use enough ventilation,
especially in confined areas, to insure breathing air is safe.

5.d. Read and understand the manufacturer’s instructions for this
equipment and the consumables to be used, including the
material safety data sheet (MSDS) and follow your
employer's safety practices. MSDS forms are available from
your welding distributor or from the manufacturer.

5.e. Also see item 1.b.
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i SAFETY

7= WELDING SPARKS can
k cause fire or explosion.

6.a. Remove fire hazards from the welding area.
If this is not possible, cover them to prevent
the welding sparks from starting a fire.
Remember that welding sparks and hot

materials from welding can easily go through small cracks

and openings to adjacent areas. Avoid welding near
hydraulic lines. Have a fire extinguisher readily available.

6.b. Where comprassed gases are to be used at the job site,
special precautions should be used to prevent hazardous
situations. Refer to “Safety in Welding and Cutting” (ANSI
Standard Z49.1) and the operating information for the
equipment being used.

6.c. When not welding, make certain no part of the electrode
circuit is touching the work or ground. Accidental contact
can cause overheating and create a fire hazard.

6.d. Do not heat, cut or weld tanks, drums or containers until the
proper steps have been taken to insure that such procedures
will not cause flammable or toxic vapors from substances
inside. They can cause an explosion even though they have
been “cleaned”. For information, purchase “Recommended
Safe Practices for the Preparation for Welding and Cutting of
Containers and Piping That Have Held Hazardous
Substances”, AWS F4.1 from the American Welding Society
(see address above).

6.e. Vent hollow castings or containers before heating, cutting or
welding. They may explode.

6.f. Sparks and spatter are thrown from the welding arc. Wear oil
free protective garments such as leather gloves, heavy shirt,
cuffless trousers, high shoes and a cap over your hair. Wear
ear plugs when welding out of position or in confined places.
Always wear safety glasses with side shields when in a
welding area.

6.g. Connect the work cable to the work as close to the welding
area as practical. Work cables connected to the building
framework or other locations away from the welding area
increase the possibility of the welding current passing
through lifting chains, crane cables or other alternate cir-
cuits. This can create fire hazards or overheat lifting chains
or cables until they fail.

6.h. Also see item 1.c.

7.

7.b.

7.c.

74d.

. Keep your head and face away from the cylinder valve outlet

7.9.

CYLINDER may explode
if damaged.

7.a.Use only compressed gas cylinders
containing the correct shielding gas for the
process used and properly operating
regulators designed for the gas and
pressure used. All hoses, fittings, etc. should be suitable for
the application and maintained in good condition.

Always keep cylinders in an upright position securely
chained to an undercarriage or fixed support.

Cylinders should be located:
» Away from areas where they may be struck or subjected to
physical damage.

A safe distance from arc welding or cutting operations and
any other source of heat, sparks, or flame.

Never allow the electrode, electrode holder or any other
electrically “hot” parts to touch a cylinder.

when opening the cylinder valve.

Valve protection caps should always be in place and hand
tight except when the cylinder is in use or connected for
use.

Read and follow the instructions on compressed gas
cylinders, associated equipment, and CGA publication P-l,
“Precautions for Safe Handling of Compressed Gases in
Cylinders,” available from the Compressed Gas Association
1235 Jefferson Davis Highway, Arlington, VA 22202.

o FOR ELECTRICALLY
powered equipment.
8.a. Turn off input power using the disconnect
switch at the fuse box before working on
the equipment.

8.b. Install equipment in accordance with the U.S. National
Electrical Code, all local codes and the manufacturer’s
recommendations.

8.c. Ground the equipment in accordance with the U.S. National
Electrical Code and the manufacturer's recommendations.
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iv SAFETY i

PRECAUTIONS DE SURETE

Pour votre propre protection lire et observer toutes les instruc-
tions et les précautions de sdreté specifiques qui parraissent
dans ce manuel aussi bien que les précautions de sireté
générales suivantes:

Sdareté Pour Soudage A L’Arc
1. Protegez-vous contre la secousse électrique:

a. Les circuits a I'électrode et a la piéce sont sous tension
quand la machine & souder est en marche. Eviter toujours
tout contact entre les parties sous tension et la peau nue
ou les vétements mouillés. Porter des gants secs et sans
trous pour isoler les mains.

. Faire trés attention de bien s'isoler de la masse quand on
soude dans des endroits humides, ou sur un plancher
metallique ou des grilles metalliques, principalement dans

les positions assis ou couché pour lesquelles une
grande partie du corps peut étre en contact avec la
masse.

c. Maintenir le porte-électrode, la pince de masse, le cable
de soudage et la machine & souder en bon et sir état
defonctionnement.

d.Ne jamais plonger le porte-électrode dans 'eau pour le
refroidir.

e. Ne jamais toucher simultanément les parties sous tension
des porte-électrodes connectés & deux machines a soud-
er parce que la tension entre les deux pinces peut étre le
total de la tension a vide des deux machines.

f. Si on utilise la machine a souder comme une source de
courant pour soudage semi-automatique, ces precautions
pour le porte-électrode s’applicuent aussi au pistolet de
soudage.

o

2. Dans le cas de travail au dessus du niveau du sol, se pro-
téger contre les chutes dans le cas ou on recoit un choc. Ne
jamais enrouler le cable-électrode autour de n'importe quelle
partie du corps.

3. Un coup d’arc peut étre plus sévére qu'un coup de soliel,
donc:

a. Utiliser un bon masque avec un verre filtrant approprié
ainsi qu’un verre blanc afin de se protéger les yeux du
rayonnement de l'arc et des projections quand on soude
ou quand on regarde I'arc.

b. Porter des vétements convenables afin de protéger la
peau de soudeur et des aides contre le rayonnement de
l'arc.

c. Protéger I'autre personnel travaillant a proximité au
soudage a l'aide d’écrans appropriés et non-inflamma-
bles.

4. Des gouttes de laitier en fusion sont émises de I'arc de
soudage. Se protéger avec des vétements de protection
libres de I'huile, tels que ies gants en cuir, chemise épaisse,
pantalons sans revers, et chaussures montantes.

5. Toujours porter des lunettes de sécurité dans la zone de
soudage. Utiliser des lunettes avec écrans lateraux dans les
zones ol ['on pigue le laitier.

6. Eloigner les matériaux inflammables ou les recouvrir afin de
prévenir tout risque d’incendie da aux étincelles.

7. Quand on ne soude pas, poser la pince a une endroit isolé de
la masse. Un court-circuit accidental peut provoquer un
échauffement et un risque d'incendie.

8. S'assurer que la masse est connectée le plus prés possible
de la zone de travail qu'il est pratique de le faire. Si on place
la masse sur la charpente de la construction ou d’autres
endroits éloignés de la zone de travail, on augmente le risque
de voir passer le courant de soudage par les chaines de lev-
age, cables de grue, ou autres circuits. Cela peut provoquer
des risques d'incendie ou d’echauffement des chaines et des
cébles jusqu’a ce qu'ils se rompent.

9. Assurer une ventilation suffisante dans la zone de soudage.
Ceci est particuliérement important pour le soudage de téles
galvanisées plombées, ou cadmiées ou tout autre métal qui
produit des fumeés toxiques.

10. Ne pas souder en présence de vapeurs de chlore provenant
d’opérations de dégraissage, nettoyage ou pistolage. La
chaleur ou les rayons de I'arc peuvent réagir avec les
vapeurs du solvant pour produire du phosgéne (gas forte-
ment toxique) ou autres produits irritants.

11. Pour obtenir de plus amples renseignements sur la sdreté,
voir le code “Code for safety in welding and cutting” CSA
Standard W 117.2-1974.

PRECAUTIONS DE SURETE POUR
LES MACHINES A SOUDER A
TRANSFORMATEUR ET A
REDRESSEUR

1. Relier & la terre le chassis du poste conformement au code
de f'électricité et aux recommendations du fabricant. Le dis-
positif de montage ou la piece & souder doit étre branché a
une bonne mise a la terre.

2. Autant que possible, I'installation et I'entretien du poste
seront effectués par un électricien qualifié.

3. Avant de faires des travaux a I'interieur de poste, la
debrancher a l'interrupteur a la boite de fusibles.

4. Garder tous les couvercles et dispositifs de sireté a leur
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for selecting a QUALITY product by Lincoln Electric. We want you
‘Zﬁan&y Ou to take pride in operating this Lincoln Electric Company product

ess gs much pride as we have in bringing this product to you!

Please Examine Carton and Equipment For Damage Immediately
When this equipment is shipped, title passes to the purchaser upon receipt by the carrier. Consequently, Claims
for material damaged in shipment must be made by the purchaser against the transportation company at the
time the shipment is received.

Piease record your equipment identification information below for future reference. This information can be
found on your machine nameplate.
Model Name & Number

Code & Serial Number

Date of Purchase

Whenever you request replacement parts for or information on this equipment always supply the information
you have recorded above.

Read this Operators Manual completely before attempting to use this equipment. Save this manual and keep it
handy for quick reference. Pay particular attention to the safety instructions we have provided for your protection.
The level of seriousness to be applied to each is explained below:

A WARNING

This statement appears where the information must be followed exactly to avoid serious personal injury or
loss of life.

A CAUTION

This statement appears where the information must be followed to avoid minor personal injury or damage to
this equipment.







INSTALLATION

LOCATION

Install the welder in a dry location where there is free
circulation of air through the louvers in the back, front
and sides of the case. A location which minimizes the
amount of smoke and dirt drawn into the machine
reduces the chance of dirt accumulation which can
block air passages and cause overheating.

INPUT WIRING

WARNING: Have qualified personnel do all in-
stallation work. Turn off the input power at the fuse
box before working inside the machine.

Be sure the voltage, phase and frequency of the input
power is as specified on the welder nameplate.

Have a qualified electrician remove the right side
panel and connect single phase (or one phase of a two
or three phase line) AC power to the welder in ac-
cordance with the National Electrical Code, all local
codes, and the wiring diagram pasted to the inside of
the side panel.

The welder frame must be grounded. A stud marked
with the symbol = located inside the welder on the
base is provided for this purpose. See the National
Electrical Code for details on proper grounding
methods. (If an old machine does not have a ground-
ing stud, connect the grounding wire to an unpainted
frame screw or bolt.)

Models designed for two or three input voltages (e.g.
230/460, 220/380/440, etc.) are shipped connected for
the highest voltage. (AC models without accessory L
— line contactor — are shipped unconnected.) Re-
connection instructions are on the diagram inside the
welder and, for machines with a reconnect panel, are
given below.

DUAL INPUT VOLTAGE RECONNECT PANEL

Machines equipped with a dual voltage reconnect
panel are shipped connected for the higher input volt-
age. To change this connection:

1. Be sure the input power to the welder is off.

2. Remove the insulated jumper plate by removing
the nuts.

3. The jumper plate has two positions — an upper
and a lower. Each position is for a different volt-
age.

4. Place the jumper plate in position with the appro-
priate input voltage appearing in the opening in
this plate. Tighten the nuts.

O ®) O O O

O
JgIL\APER 230
o ™E o o) 0

Ouumper©
pr _PLaTE__
o ||lo___ o~ 0

If your input voltage is If your input voltage is
230 volts, the contact 460 volts, the contact
panel should look like panel should look like

this. this.

NOTE: Jumper plate configuration will vary with
models.

RECOMMENDED CABLE SIZES

With the input power off, connect the output cables
to the proper studs on the output panel. The cables
should be led through the strain relief loop below the
studs to prevent damage to the studs if the cables are
pulled excessively. Cable size may be selected ac-
cording to the table on page 5.

Cables in accessory kits recommended below are ter-
minated as required to comply with applicable U.L.
standards for safety.

Cable Sizes for Combined Length of Electrode
and Work Cable (Copper) at 60% Duty Cycle

Combined Copper Cable Lincoln
Welder Lengths up to 100’ Accessory Kit Numbers

K-703 (35’ electrode, 30’
work cable, headshield

300 1/0 with lens & cover glass,
electrode holder & work
clamp)

400 2/0 K-704 (same as above)

500 2/0 K-796 (lelectrode & work
cables)”

650 3/0 K-797 (electrode & work
cables)"”

™ Specify length of each.



d.

Do not heat, cut or weld tanks, drums or containers
until the proper steps have been taken to insure that
such procedures will not cause flammable or toxic
vapors from substances inside. They can cause an
explosion even though they have been “cleaned.”
For information purchase “Recommended Safe Prac-
tices for the Preparation for Welding and Cutting
of Containers and Piping That Have Held Hazardous
Substances.”, AWS F4.1-80 from the American
Welding Society (see address below).

. Vent hollow castings or containers before heating,

cutting or welding. They may explode.

f. Also see items 6¢ and 9c¢.

6. For Welding in General.

a.

Droplets of molten slag and metal are thrown or
fall from the welding arc. Protect yourself with oil
free protective garments such as leather gloves,
heavy shirt, cuffless trousers, high shoes and a cap
over your hair. Wear ear plugs when welding out
of position or in confined places. Always wear safety
glasses when in a welding area. Use glasses with
side shields when near slag chipping operations.

Keep all equipment safety guards, covers and de-
vices in position and in good repair. Keep hands,
hair, clothing and tools away from V-belts, gears,
fans and all other moving parts when starting,
operating or repairing equipment.

as close to the welding area as practical. Work cables
connected to the building framework or other loca-
tions some distance from the welding area increase
the possibility of the welding current passing through
lifting chains, crane cables or other alternate circuits.
This can create fire hazards or overheat lifting chains
or cables until they fail.

7. For Gas-Shielded Arc Welding.

a.

Use only compressed gas cylinders containing the
correct shielding gas for the process used and prop-
erly operating regulators designed for the gas and
pressure used. All hoses, fittings, etc. should be suit-
able for the application and maintained in good con-
dition.

. Always keeps cylinders in an upright position sec-

urely chained to an undercarriage or fixed support.

. Cylinders should be located:

® Away from areas where they may be struck or
subjected to physical damage.

® A safe distance from arc welding or cutting oper-
ations and any other source of heat, sparks, or flame.

Never allow the electrode, electrode holder, or any
other electrically “hot” parts to touch a cylinder.

. Keep your head and face away from the cylinder

valve outlet when opening the cylinder valve.

December 1985

. Be sure the work cable is connected to the work

f.

Valve protection caps should always be in place and
handtight except when the cylinder is in use or con-
nected for use.

. Read and follow the instructions on compressed gas

cylinders, associated equipment, and CGA publica-
tion P-1 “Precautions for Safe Handling of Compres-
sed Gases in Cylinders” available from the Compres-
sed Gas Association, 1235 Jefferson Davis High-
way, Arlington, VA 22202.

8. For Electrically Powered Equipment.

a.

Turn off input power using the disconnect switch
at the fuse box before working on the equipment.

b. Make the electrical installation in accordance with

the National Electrical Code, all local codes and the
manufacture__r,’S recommendations.

Properly ground the equipment in accordance with
the National Electrical Code and the manufacturer’s
recommendations.

9. For Engine Powered Equipment.

a.
- maintenance work unless the maintenance work re-

Turn the engine off before troubleshooting and

quires it to be running.

. Operate the internal combustion engines in open,

well-ventilated areas or vent the engine exhaust
fumes outdoors.

. Do not add the fuel near an open flame, welding

arc or when the engine is running. Stop the engine
and, if possible, allow it to cool when refueling to
prevent spilled fuel from vaporizing on contact with
hot engine parts and igniting. Do not spill fuel when
filling tank. If fuel is spilled, wipe it up and do
not start engine until fumes have been eliminated.

. In some cases it may be necessary to remove safety

guards to perform required maintenance. Remove
guards only when necessary and replace them when
the maintenance requiring their removal is complete.
Always use the greatest care when working near
moving parts.

. Do not put your hands near the engine fan. Do not

attempt to override the governor or idler by pushing
on the throttle control rods while the engine is run-
ning.

To prevent accidentally starting gasoline engines
while turning the engine or welding generator during
maintenance work, disconnect the spark plug wires,
distributor cap or magneto wire as appropriate.

. To avoid scalding, do not remove the radiator pres-

sure cap when the engine is hot.

For more detailed information it is strongly recommended
that you purchase a copy of “Safety in Welding & Cutting
— ANSI Standard 7Z49.1” from the American Welding So-
ciety, P.O. Box 351040 Miami, Florida 33135.



Recommended Input Wire, Ground Wire and Fuse Sizes Based on National Electrical Code
For 60 Hertz, 1 Phase Welders at 60% Duty Cycle

Super Lag
Input Amps Copper Wire Size-Type 75°C In Conduit Fuse Amps
With
Capaci- No
tors Capacitors 2-Input Wires 1-Ground Wire
With No With No With No
Input Capac- | T & B | Capac- | T & B | Capac- | T & B | Capac- | T & B | Capac- | Capac-
Welder | Volts | DC | AC | DC AC itors | Term. | itors | Term. | itors | Term. | itors | Term. | itors itors
300 230 78 | 68| 109 107 6 31005 4 31005 6 31005 6 31005 110 150
460 391 34| 545| 535 8 31005 8 31005 10 31005 8 31005 60 80
400 230 | 112 | 102 | 146 142 3 31007 2 31007 6 31005 6 31005 150 200
460 56 | 51 73 71 8 31005 6 31005 8 31005 6 31005 80 110
500 230 | 146 | 138 | 182 177 2 31007 0 31009 6 31005 4 31005 200 275
460 73| 69| 91 88.5 6 31005 4 31005 6 31005 6 31005 110 125
650 230 | 206 | 190 | 232 226 00 31010 000 31011 4 31005 3 31007 300 350
460 [ 103 | 95| 116 113 4 31005 3 31007 6 31005 6 31005 150 175

Thomas & Betts wire terminals (or equal) recommended above are required to comply with applicable U.L. standards for safety. Tooling
required to assemble terminals are a screwdriver for the #31005 and a #30 hex (Allen) key wrench for others.

OPERATION

CONTINUOUS CURRENT CONTROL

Start the welder. A pilot light on the front panel in-
dicates when the output studs are energized. Rotate
the continuous current control hand wheel to raise
and lower the output current. Adjust for the exact
current desired. Turning the control handle also
drives the output dial pointer indicating the welding
current at all settings. Do not attempt to turn this
pointer directly.

POLARITY SWITCH

Turn the arc polarity switch located in the upper right
corner to AC, DC negative, or DC positive as required
for the particular application. DO NOT CHANGE
THE POLARITY SWITCH WHILE WELDING!
Doing this can damage the switch.

DUTY CYCLE

This welder is rated for 60% duty cycle. Duty cycle
is based on a ten minute period. Therefore, the welder
can be operated at nameplate rated output for 6 min-
utes out of every 10 minute period.

AUXILIARY POWER

115 volts AC can be obtained from the transformer
coil terminals used to energize the fan motor. Extra
current available is about 10 amps. To obtain this
power, turn off the input power and connect leads to
transformer coil terminals X, and X;.

SOLID STATE CONTROLLED REDUCED
VOLTAGE SWITCH

The reduced voltage switch limits the voltage at the
welder output terminals to 27 volts DC until the arc
is struck. (Welders having this option cannot be used
with the Hi-Freq™ option.)

REMOTE CURRENT CONTROL

The remote current control permits the operator to
adjust the current required for different electrode
sizes without returning to the welder. It consists of a
motor-gear box unit coupled to the control shaft by
a chain drive. Push the remote control toggle switch
in the proper direction to raise or lower the welding
current.

LINE CONTACTOR

The 115 volt operating coil line contact is standard
on all combination AC/DC models. It is a factory
installed Option L on AC models. The overload pro-
tective thermostat and start-stop push button is in-
cluded with the line contactor assembly.

TIG WELDING

When using these welders with a Hi-Freq for TIG
welding, install R.F. by-pass condenser Kit T-12246
shipped with each Hi-Freq for circuit protection. In-
structions are in the kit. (The Hi-Freq option cannot
be used with welders equipped with a Reduced Volt-
age Switch.)



MAINTENANCE

WARNING: Have a qualified electrician do the maintenance work. Turn the input power off using the disconnect
switch at the fuse box before working inside the machine. In some cases, it may be necessary to remove safety
guards to perform required maintenance. Remove guards only when necessary and replace them when the
maintenance requiring their removal is complete. Always use the greatest care when working near moving parts.

OVERLOAD PROTECTION

All AC/DC Idealarcs and all straight AC’s equipped
with a line contactor have a built-in protective ther-
mostat operated by both temperature and current.
This device stops the machine if the transformer or
rectifier reach the maximum safe operating temper-
ature because of frequent overload or high room tem-
perature plus overload. The thermostat automatically
resets when the temperature reaches a safe operating
level.

A thermostat is mounted on the reactor coil. In AC/
DC Idealarcs another thermostat is mounted on the
rectifier.

The delay relay panel of the arc booster (discontinued
March, 1978) assembly is adjusted at the factory. It
should not be touched unless faulty operation of the
arc booster can be traced directly to the panel. With
the input power off, clean the delay relay contacts by
passing a cloth soaked in naptha between them.

Do not force the contact arms or use abrasives to clean
the contacts. The pilot relay is enclosed and should
require no attention.

When the power factor correction capacitors fail, it
is not always apparent from the appearance of the
capacitors. Operate the welder at rated input voltage
drawing rated output current. The input current
should correspond to the nameplate amperes. If the
input current is 10% or 20% higher, at least one ca-
pacitor has failed.

1. Periodically check the helical gears of the current
control mechanism. If needed, lubricate with
moly-disulfide grease. Any substitute lubricant
must have a melting point no lower than 200°F.

2. Current machines have rubber boots to keep dirt
off the control screw (Item 129 of Parts List P-61-
D). Additional lubricant is not needed except dur-
ing disassembly for major repairs. On machines
built before April 1969, periodically check the con-
trol screw for an accumulation of dirt. If needed,
lubricate with molydisulfide grease. A dust shield,
L-4839, can be purchased to protect these control
SCrews.

3. The fan motor has sealed bearings which required
no service.

4. All exposed bearings are made of nylon or graphite
impregnated bronze. No lubrication is normally
required.

5. In extremely dusty locations dirt may clog the air
channels causing the welder to run hot. Blow out
the welder at regular intervals.

NAMEPLATES AND LABELS

Whenever routine maintenance is performed on this
machine — or at least yearly — inspect all nameplates
and labels for legibility. Replace those which are no
longer clear. Refer to the parts list for the replacement
item number.

TROUBLESHOOTING

parts.

WARNING: Have a qualified electrician do the troubleshooting work. Turn the input power off using the dis-
connect switch at the fuse box before working inside the machine. In some cases, it may be necessary to remove
the safety guards to perform required maintenance. Remove guards only when necessary and replace them when
the maintenance requiring their removal is complete. Always use the greatest care when working near moving

SILICON RECTIFIER
TROUBLESHOOTING

If the welder trips off the line under no load or the
DC welding output is lower than normal, test for a
possible failed rectifier as follows:

1. Turn the input power off.

2. Disconnect all input and output leads from the
rectifier bridge.



3. Connect an ohmmeter between the DC positive
(red) terminal and each diode pigtail. Note the
ohmmeter reading using the 10 to 100 scale.

4. Reverse the ohmmeter leads. Note the reading.

5. The readings taken in steps 3 and 4 should be dif-
ferent. If the readings are the same and near zero,

6. Repeat steps 3, 4 and 5 between the DC negative
(black) terminal and each diode pigtail.

NOTE: Since it is unlikely that all diodes of a full
wave bridge would fail simultaneously, check the test
method and the ohmmeter if the checking indicates
that all diodes have failed.

the diode has shorted. If the readings are the same
and near full scale, the diode has failed open.

TROUBLE

POSSIBLE CAUSE

WHAT TO DO

Starter chatters.

™o =

Check-Low Line Volts.

. Faulty Starter.

[

. Check with Power Company.
. Repair or replace.

Welder will not start
(starter not operating).

1. Supply line fuse blown.

wn bWk

Power Circuit dead.

. Broken power lead.
. Wrong voltage.
. Thermostat tripped. (Welder

Overheated.)

. Starter switch jammed.
. NVR coil open.

bW

. Replace (Look for reason for blown

fuse first.)

. Check voltage.

. Repair.

. Check voltage against instructions.

. Make sure that fan is operating and

that there are no obstructions to free
flow of air. Operate at normal current
and duty cycle.

. Remove obstruction.
. Replace.

Welder will not weld
(starter operating).

. Electrode or work lead loose or

broken.

. Open transformer circuit.

. Switches not centered on arrows. (AC-

DC only.)

. Tighten and repair connections.

. Send to repair shop to have coils

replaced.

. Center switch.

Welder welds but soon stops welding
(thermostat tripped).

. Proper ventilation hindered.

. Either AC or DC unit loaded beyond

rating.

. Fan inoperative.

. Make sure all case openings are free

for proper circulation of air.

. Operate at normal current and duty

cycle consistent with both AC and DC
rating.

. Check leads and motor bearings. Fan

can be tested on 115 volt line; with
welder on, voltage across fan should be
115 volts.

Variable or sluggish welding arc.

W

. Poor work or electrode connection.
. Current too low.

. Low line voltage.
. Welding leads too small.

Check and clean all connections.

. Check recommended currents for rod

type and size.

. Check with Power Company.
. See Table on Page 5.

Welder won’t shut off.

. Starter contacts frozen.

. Check for approximately '/s” over

travel of the contacts. Disconnect from
line etc.

Polarity switch won’t turn.

. Arced by turning under load.

. Replace switch.

Binding in current control cranking
handle.

. Dry spots on gears.

. Gear misalignment front-to-back.

. Lubricate.

. Check for dislocated snap rings on

control shaft and replace.

Objectionable noise.

. Loosened cap and locking ring on

moving core tubes.

. Tighten end cap using channel lock

pliers and secure locking rings.

No surge “Booster” current.

W N —

. Surge switch broken.
. One surge coil lead broken.
. Surge control fuses blown.

(S

. Replace.
. Repair broken leads or connections.
. On AC-DC units, check operation of

transformer switch located on polarity
switch. Replace if defective. Replace
fuse and check for cause of blowing.

Surge “Booster” current maintains too
long.

. Delay relay contacts sticking.

. Smooth contacts carefully with 00

sandpaper (never use emery paper or
cloth). Check for !/1s” over travel.




REDUCED VOLTAGE SWITCH TROUBLESHOOTING

(Before Solid State Units)

The following instructions apply to the Reduced Voltage Switch used after January 1962 and before April 1980. Except when specified the
parts referred to below are part of this optional feature. The wiring diagram is pasted inside the welder right side panel.

NOTE: The O.C.V. should be 35 to 40V, with the contactor open. When checking the O.C.V., use a high resistance voltmeter. An ohmmeter
type instrument on an AC scale gives a false reading.

TROUBLE

POSSIBLE CAUSE

WHAT TO DO

Contactor chatters once or twice when
dropping out.

1. Malfunction of R1 relay.

1. Replace R1 relay."” Do not attempt to
repair.

Contactor closes about once a second
after welding is stopped.

1. Malfunction of R1 relay.

1. Replace R1 relay."” Do not attempt to
repair.

Contactor does not drop out after
welding.

1. Malfunction of R1 relay.

2. N.C. interlock actuactor spring broken
on contactor.

1. Replace R1 relay.”” Do not attempt to
repair.
2. Replace actuator spring.”

Contactor closes about once a second as
soon as welder is turned on.

1. Too sensitive.

1. Reduce sensitivity by decreasing
resistance of adjustable 400 ohm
resistor. Check for high resistance
ground in welding cables (up to 3,000
ohms). Might be due to cables with
damaged rubber covering laying in
water.

Contactor does not close when electrode
touches work.

1. Electrode tip covered with slag or
circuit not sensitive enough.

2. With welder on but electrode not
touching work — no voltage across
work and electrode.

1. Remove slag on electrode tip or
increase sensitivity by increasing
resistance of 400 ohm resistor. It may
have been reset to too low a value.

2a. Check voltage across 1500 MFD
capacitor. Should be approximately 36
volts DC. If okay, check contactor
interlocks and look for any broken or
open leads in the circuit.

2b. If no voltage across capacitor, check if
approximately 117 VAC across
primary of 117/24 V transformer. If
okay, check both capacitors, rectifier,
both transformer secondaries and look
for any lead breaks in this circuit.

2¢. If not voltage across primary of 117/24
V transformer and fan motor is
running, look for broken leads between
X, and X; connections and 117/24 V
transformer primary.

Contactor does not hold in during
welding.

1. Broken leads.

1. With welder output studs short
circuited or while welding, check AC
voltage across the secondary of the 12/
12 V transformer. This should be
between 5 and 20 volts AC. Check for
broken leads or open transformer.

o Generally when the R1 relay starts to malfunction or actuator springs break, the RVS unit has operated one million or more times. It
is then advisable to replace the whole RVS package.

SOLID-STATE CONTROLLED REDUCED VOLTAGE SWITCH

The following instructions apply to the Reduced Voltage Switch used after April 1980. Except when specified the parts referred to below
are part of this feature. The wiring diagram is pasted inside the welder right side panel.

NOTE: The O.C.V. should be 25-30 VDC with the contactor open. When checking the O.C.V ., use a high resistance voltmeter. An ohmmeter
type instrument on an AC scale gives a false reading.

TROUBLE

POSSIBLE CAUSE

WHAT TO DO

Green light is on when welding.

1. Shorted N.C. interlock.

2. Shorted leads.

1. Replace defective interlock and inspect
wiring.
2. Repair.




TROUBLE

POSSIBLE CAUSE

WHAT TO DO

Green light stays on when electrode
touches work.

. Electrode tip slag-covered or work

piece heavy oxide coated.

. Circuit not sensitive enough.

. P.C. board failure.
. RVS contactor failure.

. Remove slag on electrode tip and/or

clean work piece.

. Increase sensitivity of circuit by

adjusting “sensitivity control
trimmer”.

. Replace P.C. board.
. Measure voltage between terminals #6

and #7 on terminal strip — should be
115 VAC. Inspect leads and
connections to RVS contactor coil for
breaks or loose connections. Replace
contactor coil if all else is okay.

Green light is out when not welding,

. RVS contactor failure.

. Green light failure.

. Welder output shorted.

. P.C. board failure.

. If out for only 3 seconds after welder

is turned on.

2a.

2b.

. (Contactor should be open but is

closed.) Measure voltage across
contactor coil; if no voltage present,
replace contactor. If voltage is 115
VAC, then contactor is operational
and problem is elsewhere.

Measure voltage across light. If above
9 volts AC, replace light.

If no voltage, inspect leads,
connections and N.C. interlocks of
RVS contactor. Repair or replace as
required.

. Measure voltage work to electrode;

should be 25-30 VDC. Determine
location of short and remove same.

. Remove blue lead from terminal #1 on

terminal strip and measure voltage
across terminals #1 and #8; this should
be 25-30 VDC. If not, measure voltage
across terminals #5 and #6; if no AC
voltage is present, replace P.C. board.

. Normal operation if welder has been

off for approximately 20 minutes or
more.

Contactor cycles about once per second.

. No reactor voltage.

. High resistance short work to electrode

due to moisture, etc.

. With electrode shorted to work,

measure voltage across terminals #35
and #6 on terminal strip; this voltage
should exceed 30 VAC. If it does not,
inspect for broken leads or open
connections between terminal strip
and connections to X1 and R3.

. Decrease sensitivity of circuit by

adjusting “sensitivity control trimmer”
counterclockwise.




WIRING DIAGRAM — AC ONLY MODELS
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INDEX OF PARTS LISTS

MODEL TITLE PARTS LIST NO. PAGE
AC Only Case, Baffles, Fan, Studs, Etc. P-61-C 12
AC/DC Case, Baffles, Fan, Studs, Etc. P-61-E 13
AC and AC/DC Transformer and Current Controls P-61-D 14
AC/DC Polarity Switch P-61-H 15
AC/DC DC Unit P-61-G 16
ACCESSORIES

Several accessories are (or were) available for addition to the basic Idealarc TM welder. Each accessory is
designated by a single letter as listed below. To see which accessories are included in your welder, check the
code number stamped in the nameplate. Each letter after the basic four digit code number indicates one of the
following accessories. Always give the full welder code number when ordering parts.

LETTER NAME PARTS LIST NO. PAGE
A Arc Booster (obsolete option) P-61-] 17
C Condensers See P-61-C & E 12-13
K Remote Current Control P-61-K 18
L Line Contactor (Standard in AC/DC’s, P-61-L 18

Optional in straight AC’s).

P 115 Volt Pushbutton (now standard) P-61-M 18
GXL Starter P-28-E 20
S-45 Starter (obsolete) P-28-F 19
S-67 Starter (obsolete) P-28-H 20
S-78 Starter P-28-J 20

(Below Code 8300) Los\’:v i\t/gllltage Contactor — Reduced Voltage P-61-N 21
\% (Above Code 8300) Solid-State Controlled Reduced Voltage Switch P-61-P 22
Z Stabilizing Capacitor See P-61-C & E 12-13

HOW TO ORDER REPLACEMENT PARTS

Order parts only from Lincoln offices or from the Authorized
Field Service Shops listed in the “Service Directory”. Give the
following information:

(a) From the nameplate — machine model, code and serial

numbers.
(b) From this manual — complete part name and descrip-

tion, item number, quantity required and the number of
the list used to get this information.

Any items indented in the “Parts Name” column are included
in the assembly under which they are listed. The indented
items may be ordered separately. If the entire assembly is
needed, do not order the indented parts.



CASE, BAFFLES, FAN, STUDS, ETC. — AC MODELS

WHEN ORDERING GIVE: Item No., Part Name,
Parts List No., and Welder Code.

—-281

MMW—o

268

n

m—

263 264

262

Parts List P-61-C

211A

//{'%{ 255253 254 250

s | L4 \

—_— @
\7\9@"’@ |
2592 QB 252
3 57256 ~261

September 1963

NO. NO.

ITEM PART NAME & DESCRIPTION REQ'D | [ITEM PART NAME & DESCRIPTION REQ'D

Output Stud Assembly Includes: 270 Right Side Panel 1
250 Hex Flanged Weld Nut 2 271 Nameplate — Early Codes Only 1
251 Stud 2 271A Dial Plate — Early Codes Only 1
252 Connection Strap 2 272 Nameplate
253 Stud Insulation 2 273 Spacer 1
254 Self Tapping Screw 2 275 Fan 1
255 Hex Jam Nut 4 276 Fan Motor 1
256 Insulating Tube 2 277 Fan Bracket Support 1
257 Insulating Washer > 278 Fan Bushing, 300 Amp (25 Hertz Only) 1
258 Flat Washer 4 279 Large Base Baffle 1
259 Lock Washer 2 280 Small Base Baffle 1
261 | Decal (Electrode) 1 281 |  Vertical Baffle !
262 Decal (To Work) 1 283 Horizontal Baffle and Lift Bail Assembly 1
263 Wire Nut 1 286 Capacitors, Accessory C 1
264 Pilot Light 1 287 | Stabilizing Capacitor, Accessory Z 1
265 Front Panel 1 288 | Capacitor Strap 1
266 Left Side Panel 1
ggg Back Panel 1

Top 1 i0-10-

269 Cover Seal 1 10-10-85




CASE, BAFFLES, FAN, STUDS, ETC. — AC/DC MODELS

WHEN ORDERING GIVE: Item No., Part Name,

Parts List No., and Welder Code.

Parts List P-61-E

o
27—
O | |l 24
I 203 204 20

9 208 206

~am
N\N—212

2
205 207 205

0

@w@@@‘ %@\

09 | Y 201 2tz

October 1979

NO. NO.

ITEM PART NAME & DESCRIPTION REQ’D ITEM PART NAME & DESCRIPTION REQ’D

Output Stud Assembly, Includes: 220 Right Side Panel 1
200 Hex Flanged Weld Nut 2 221 Nameplate — Early Codes Only 1
201 Stud 2 222 Nameplate 1
202 Connection Strap 2 223 Spacer 1
203 Stud Insulation 2 225 Fan 1
204 Self Tapping Screw 2 226 Fan Motor 1
205 Hex Jam Nut 4 227 Fan Bracket Su(%) 1
206 Insulating Tube 2 228 Fan Bushing, 300 Amp 25 Cycle Only 1
207 Insulating Washer 2 229 Large Base Baffle 1
208 Flat Washer 4 230 Small Base Baffle 1
209 Lock Washer 2 231 Vertical Baffle 1
21 Decal (Electrode) 1 232 Horizontal Baffle 1
212 Decal (To Work) 1 235 Capacitor Panel 1
213 Wire Nut 2 236 Capacitor, Accessory C 1
214 Pilot Light 1 237 Capacitor, Accessory Z 1
215 Front Panel 1 238 Capacitor Strap 2
216 Left Side Panel 1
217 Back Panel 1
218 Top 1
219 Cover Seal 1

2-16-82



TRANSFORMER AND CURRENT CONTROLS
AC & AC/DC MODELS

WHEN ORDERING GIVE: Item No., Part Name,
Parts List No., and Welder Code.

EARLY CODES
OF AC’S ONLY

June 1986
Parts List P-61-D
NO. NO.
ITEM PART NAME & DESCRIPTION REQ’D ITEM PART NAME & DESCRIPTION REQ’D
101 | Base 1 126 | Helical Gear (Left Hand) 1
102 | Transformer Lower Lamination 1 127 | “O” Ring 2
103 | Transformer Coil 1 128 | Wafer Bearing 2
104 | Reactor Lower & Transformer Upper Lam. 1 129 | Control Screw (Right Hand)* 1
Hex Head Screw (Clamp ltem 102 to 104) 6 129 | Control Screw (Left Hand)” 1
105 | Reactor Coil 1 129A| Control Screw Boots (Not lliustrated) 2
106 | Coil Clamp Insuiation 2 130 | Retaining Lock Ring 2
107 | Coil Insulation 2 131 Nylon Insert 2
108 | Coil Clamp 2 132 | Control Sleeve 2
109 | Hex Head Bolt 2 133 | Retaining Cap 2
Lock Washer 2 135 | Reactor Control Pin 2
110 | Reactor Upper Lamination, Includes: 1 140 | Dial Pointer 1
Control Post (Left Hand) 141 Pointer Drive Gear 1
Control Post (Right Hand)” 142 | Pointer Mounting Bracket 1
111 | Shaft Support 1 143 | Pointer Rack 1
113 | Oval Head Screw 1 144 | Rack Spring 1
114 | Control Handle 1 145 | Support Arm Assembly 1
115 | Snap Ring 5 146 | Drive Arm Assembly, Early
116 | Woodruff Key 4 Codes — AC Models 1
117 | Control Shaft 1 147 | Ball Joint Connector, Early
118 | Shaft Bearing 1 Codes — AC Models 1
119 | Helical Gear (Right Hand)” 1 148 | Support Arm Assembly, Early
120 | Crank Stop Tube & Nut 1 Codes — AC Models 1
120 | Crank Stop Nut Assembly 1
121 | Stop Nut 1
122 Helical Gear (Left Hand)* 1
123 | Snap Ring 1 * Right Hand Threaded Gears are
125 [ Sleeve Bearing 2 to the Front of the Welder and
126 | Helical Gear (Right Hand)" 1 Left Hand to the Rear

2-16-82



ARC POLARITY SWITCH — AC/DC MODELS

June 1986

WHEN ORDERING GIVE: Item No., Part Name,
Parts List No., and Welder Code.

Parts List P-61-H

NO.
ITEM PART NAME & DESCRIPTION REQ’D

Arc Polarity Switch Assembly,

Includes: 1

1 Hex Head Bolt 3
2 Lock Washer 3
3 Contact Panel Assembly 2
4 Spacer 3
5 Spacer 3
6 Plain Washer 3
7 Hex Nut 4
8 Mounting Bracket Assembly 1
9 Spring 1
10 Shaft Assembly 1
11 Hex Nut 8
12 Moving Contact 4
13 Spring 4
14 Insulating Washer 1
15 Insulating Tube 2
16 Hex Head Bolt 1
17 Locking Clip 1
18 Insulating Washer 1
19 Spring 1
20 Rotor Insulation 2
21 Contact Panel Assembly 1
22 Self Tapping Screw 1

11-9-83



DC UNIT ASSEMBLY — AC/DC MODELS

20 23 2 2

WHEN ORDERING GIVE: Item No., Part Name,
Parts List No., and Welder Code.

The following welders are equipped with silicon rectifiers.
Idealarc TM-300/300 — Code 5187 and higher
Idealarc TM-400/400 — Code 4431 and higher ;
Idealarc TM-500/500 — Code 4530 and higher October 1968
Idealarc TM-650/650 — Code 5346 and higher

* When ordering replacement rectifiers always give:

1. Welder model, code and serial number.

2. The part number printed on the rectifier (example:
M-9661-3, or S-12837-2, etc.)

3. Whether the pigtail is connected to the + (red) or —
(black) terminals.

4. The rectifier polarity symbol.

Parts List P-61-G

NO. NO.
ITEM PART NAME & DESCRIPTION REQ'D ITEM PART NAME & DESCRIPTION REQ'D
1 AC/DC Dial Plate (Early Codes Only) 1 Diodes™ 4 or12
2 Polarity Switch Nameplate (Early Codes Only) 1 7A Rectifier Bracket Support, Right
3 | Polarity Switch (Incl. items 20, 21, 22 & 23) 1
3 Polarity Switch (With Accessory A Only) 1 8A Rectifier Bracket Support, Left
Polarity Switch Parts See P-61-H Suppressor Assy. (Incl. items 20, 21 & 23) 1
4 Handle 1 20 Capacitor 1
5 Choke Coil and Lamination Assembly, 21 Resistor 1
Includes: 1 23 Resistor 1
Choke Coil 1 25 DC Thermostat (Not Shown)
Thermostat Assembly 1
6 Rectifier 1
7 | Rectifier Bracket Support, Right 1
8 Recitifier Bracket Support, Left 1
B6A Silicon Rectifier, Includes: 1

2-16-82



June 1986

A — ARC BOOSTER
(Not Used on Codes Above 8150)

WHEN ORDERING GIVE: Item No., Part Name,

Parts List No., and Welder Code.

Parts List P-61-J

NO. NO.
ITEM PART NAME & DESCRIPTION REQ’D ITEM PART NAME & DESCRIPTION REQ'D
Delay Relay Panel Assembly, Rectifier 1
Includes: 1 Capacitor 1
Delay Relay Assembly, includes: 1 Resistor 1
1 Armature Assembly 1 24 Pilot Relay Gasket 1
2 Hinge Assembly 1 25 Insulating Tube 2
3 Contact Block 1 26 Flat Washer 2
4 Stationary Contact 2 27 Round Head Screw 2
5 Contact Block Insulation 1 28 Lock Washer 2
7 Moving Contact 1 Pilot Relay Box Assembly 1
8 Fuse Wire 3 Surge Reactor Coil and Lamination
9 Spring 1 Assembly 1
10 Frame and Coil Assembly 1 Polarity Switch and Arc Booster
11 Hex Nut 3 Transfer Switch Assembly, Includes: 1
12 Sems Round Head Screw 3 Polarity Switch 1
13 Round Head Screw 2 Polarity Switch Parts See P-61-H
14 Lock Washer 2 Transfer Switch 1
15 Flat Head Screw 2 Actuator Guide 1
16 Hex Nut 2 Spacer 2
17 Panel 1
Pilot Relay and Rectifier Assembly,
Includes: 1
18 Rectifier 1
23 Pilot Relay 1

September 1980



K — REMOTE CURRENT CONTROL
Parts List P-61-K

NO. NO.
ITEM PART NAME & DESCRIPTION REQ'D ITEM PART NAME & DESCRIPTION REQ'D

Drive Unit 1 Cover and Relay Mounting Panel 1
Drive Unit Shim As Req'd Relay 2
Control Shaft 1 Transformer 1
Sprocket 1 Transformer Bracket 1
Sprocket 1 Self Tapping Screw, Panel to Case 1
Woodruff Key #404 1 Remote Switch and Cable Assembly 1
Woodruff Key #606 1 Limit Switch Mounting Plate 1
Chain 1 Self Tapping Screw, Limit Switch to Plate 1
Connecting Link 1 Limit Switch 2
Half Link 1 Actuator, Includes Mounting Parts 2
Bracket and Housing Assembly 1 Limit Switch Stop Bracket 1
Drive Unit Adapter Assembly 1 Carriage Bolt, Lower Limit Switch Stop 1
Resistor 1 Hex Nut, Lower Limit Switch Stop 1
Fuse 1 Self Tapping Screw, Mounts Limit

Bracket and Housing Assembly 1 Switch Stop Bracket 2
Cover and Relay Mounting Panel Receptacle and Lead Assembly 1

Assembly Includes: 1

WHEN ORDERING GIVE: Item No., Part Name,

Parts List No., and Welder Code.

L — LINE CONTACTOR
Parts List P-61-L

October 1979

NO.
ITEM PART NAME & DESCRIPTION REQ'D
GXL Starter, Less NVR Coil, 300 Amp 1

GXL Starter Parts See P-28-F
S-45, S-67 or S-78 Starter, Less

NVR Coil, 400, 500 and 650 Amp 1
S-45 Starter Parts See P-28-E
S-67 Starter Parts See P-28-H
S-78 Starter Parts See P-28-J
Two Volt Input Panel, Stationary,

Specify Voltages 1
Two Volt Input Panel, Movable 1
Starter Mounting Panel 1
Thread Cutting Screw, S-45 Mounting 2
AC Thermostat Assembly, includes: 1

Push Button 1

Klixon Thermostat 1

September 1980
P — 115 VOLT CONTROL

(Standard Above Code 8150)
L — 25 CrCLE TRANS Parts List P-61-M
/ SHOWN 07760
NO.
F ITEM PART NAME & DESCRIPTION REQ’D
R YSE GIARTER
[ | ——— BRACKET /175,
. (- - Transformer 1
! .'T‘EL L:/ BoLlo. Transformer Mounting Bracket 1
i N Sems Screw, Bracket Mounting 2
NVR Coll 1
Conduit Bushing 1
Washer 1
Round Head Screw 2
Hex Nut 2
Sems Screw
’—‘ September 1980




June 1986
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GXL STARTER

(Idealarc 300 A

WHEN ORDERING GIVE: Item No., Part Name,
Parts List No., and Welder Code.

mps)

Parts List P-28-F

NO. NO.
ITEM PART NAME & DESCRIPTION REQ’'D ITEM PART NAME & DESCRIPTION REQ’D
GXL Starter, Includes: (Less NVR Coil) 1 Stationary Contact (Not lllus.)
101 Interlock insulation 1 Moving Contact (Not lllus.)
Interlock Support Plate 1 127 Sems Round Head Screw — Lead Connection 20
102 Sems Round Head Screw 2 128 NVR Coil Clamp Insulation 1
103 Square Shaft 1 129 Jumper
104 Sems Round Head Screw 6 130 Hex Nut
105 Shaft Insulation 1 131 Square Nut 3
106 Contact Arm Clamp A 132 Clamp, NVR Coll 1
107 Contact Arm 2m 133 Fiber Retainer, NVR Coil 1
108 Bearing, Nylon 2 134 Moving Lamination Note 1 1
109 Cotter Pin 2 135 NVR Arm Pin 1
110 Hex Head Cap Screw — Contact 136 Station Lamination 1
Mounting (Lower) 3 137 Tinnerman Nut 2
110 Hex Head Cap Screw — Contact 138 Hex Nut 4
Mounting (Upper) 3 Shakeproof Washer 4
111 Shakeproof Washer 6 139 Movable NVR Crossing Arm 1
112 Contact Spring 20 140 Side Panel — Right Hand 1
113 Side Panel, Left Side 1 141 Sems Round Head Screw, Lamination Mounting 4
114 Sems Round Head Screw 3 Interlock Assembly, Includes: 1
115 Lead With Lugs 20 143 Plunger 1
116 Moving Contact 20 144 Coil Spring 1
117 Rivet, Contact Assembly 20 145 Sems Phillips Head Screw 2
118 Headless Slotted Set Screw 20 146 Interlock Block 1
119 Hex Nut 20 147 Hex Nut 2
122 Barrier 1 148 Sems Round Head Screw — Interlock Mounting 2
123 Hex Nut, Contact Block Mounting 4 Lug 3
124 Sems Round Head Cap Screw — Contact Round Head Screw — Lug Mounting 3
Block Mounting 2 149 | NVR Coil (Specify Input Voltage) 1
Shakeproof Washer 4
Contact Block Assembly, Includes 1 NOTE 1: To obtain proper moving lamination
125 Stationary Contact 20 (Item 134) specify input line cycles.
126 Contact Block 1

" 2 or 3 for 1 or 3 phase.

5-16-84



S-45, S-67 OR S-78 STARTER
(Idealarc 400, 500 and 650 Amps)

June 1986
WHEN ORDERING GIVE: Item No., Part Name,
Parts List No., and Welder Code.
Parts List P-28-E, P-28-H or P-28-J
for Idealarc 400, 500 & 650
NO. NO.
ITEM PART NAME & DESCRIPTION REQ'D ITEM PART NAME & DESCRIPTION REQ'D
10 Stationary Interlock Contact Assembly 1
S-45, 5-67 or S-78 Starter Assembly, Moving Contactor Assembly, Includes: 1
Includes: 12 Moving Contactor Block 1
{Less NVR Coil) 1 13A Moving Interlock Contact Assembly 1
1 Moving Lamination Assembly 1 13B Moving Interlock Contact Assembly 1
2 Screw — Lamination Mounting 1 14 Round Head Screw As Req'd
3 Lock Washer 1 15 Spring — Main Contact As Req'd
4 NVR Coil (Not Included in Assembly) 1 16 Moving Contact As Req'd
5 Lamination & Mounting Panel Assembly 17 Lock Washer As Req'd
(Specify Input Cycles) 1 Main Contact Block Assembly, Includes: 1
Plastic Insert 1 18 Main Contact Block 1
6 Contact Block Cover 1 19 Main Stationary Contact As Req'd
7 Piain Washer 2 20A | Hex Jam Nut — Brass As Req'd
8 Hugnut 2 20B | Hex Jam Nut — Brass As Req'd
9 Stationary Interlock Contact Assembly 1

1-25-84



TERM(NAL _STRIP.

TRANS FORMER.

1TEMS 3 A4 LSED on
THESE SCREWE ONLY

V — LOW VOLTAGE CONTACTOR

(Below Code 8300)

&

WHEN ORDERING GIVE: Item No., Part Name,

Parts List No., and Welder Code.

Parts List P-61-N

NO. NO.
ITEM PART NAME & DESCRIPTION REQ'D ITEM PART NAME & DESCRIPTION REQ'D
Reduced Voltage Switch Assembly, 27 Transformer 1
Includes: 1 28 Round Head Screw 4
1 S-45 or $-67 Contactor 1 29 Lock Washer 4
$-45 Contactor Parts See P-28-E 30 Hex Nut 6
S-67 Contactor Parts See P-28-H 31 Rectifier 1
2 Thread Cutting Screw 4 32 Capacitor 1
3 Lock Washer 4 34 Clamp 1
4 Hex Nut 2 35 Self Tapping Screw 1
5 Mounting Panel 1 36 Rectifier Support Assembly 2
6 Round Head Screw 2 37 Lock Washer 2
7 Hex Nut 2 38 Sleeving 3
8 Lock Washer 2 39 Cover Gasket 1
9 Hex Nut 2 40 Transformer 1
10 Insulating Washer 4 41 Round Head Screw 3
11 Resistor 1 42 Resistor (100 OHM) 1
12 Resistor 1 43 Adjustable Resistor (400 OHM) 1
13 Pilot Relay Box 1 44 Round Head Screw 1
14 Self Tapping Screw 2 48 Diode (Serial A-291347 & Above) 1
15 DC Relay (Note 1) 2
16 Insulating Bushing 4 Parts Not lllustrated:
17 Insulating Washer 16 Terminal Strip 1
18 Flat Washer 4 Number Plate 1
19 Round Head Screw 4
20 Lock Washer 4 Note 1: Original models of the Low
21 Hex Nut 2 Voltage Contactor had only 1 DC
22 Lock Washer 2 relay. They did not include items
23 Round Head Screw 2 42 and 43.
25 Capacitor Assembly 1
26 Terminal Strip 2

September 1980



V — LOW VOLTAGE CONTACTOR
(Above Code 8300)

WHEN ORDERING GIVE: Item No., Part Name,

Parts List No., and Welder Code.

Parts List P-61-P

ITEM

PART NAME & DESCRIPTION

NO.
REQ'D

Control Box
Back Cover

P.C. Board
Grommet
Mounting Bracket

Front Cover
Number Plate
Terminal Strip

COl|loNO | bW | N—=

Receptacle & Lead Assembly
S-78 Contactor (Less NVR Coil)
S-78 Contactor Parts

Contactor NVR Coil
Mounting Panel
Nameplate (Not illustrated)

PPN g R G S R A

5-19-82

S-16810
9-19-80L

M-14237
7-15-83N
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Now Available...12th Edition
The Procedure Handbook of Arc Welding

With over 500,000 copies of previous editions published
since 1933, the Procedure Handbook is considered by many to
be the “Bible” of the arc welding industry.

This printing will go fast so don’t delay. Place your
order now using the coupon below.

The hardbound book contains over 750 pages of welding
information, techniques and procedures. Much of this material
has never been included in any other book.

A must for all welders, supervisors, engineers and
designers. Many welding instructors will want to use the book
as a reference for all students by taking advantage of the low
quantity discount prices which include shipping by
4th class parcel post.

$15.00 postage paid U.S.A. Mainland

How To Read Shop Drawings

The book contains the latest information and application
data on the American Welding Society Standard Welding
Symbols. Detailed discussion tells how engineers and
draftsmen use the “short-cut” language of symbols to pass
on assembly and welding information to shop personnel.

Practical exercises and examples develop the reader’s ability
to visualize mechanically drawn objects as they will appear
in their assembled form.

187 pages with more than 100 illustrations. Size 8-1/2" x 11”
Durable, cloth-covered board binding.
$4.50 postage paid U.S.A. Mainland

here is a 10% discount on all orders of $50.00 or more for shipment at one time to one location.

New Lessons in Arc Welding

Lessons, simply written, cover manipulatory techniques;
machine and electrode characteristics; related subjects,
such as distortion; and supplemental information on arc
welding applications, speeds and costs. Practice materials,
exercises, questions and answers are suggested for each
lesson.

528 pages, well illustrated, 6” x 9" size, bound in simulated,
gold embossed leather.
$5.00 postage paid U.S.A. Mainland

)

e

Need Welding Training?

The Lincoln Electric Company operates the oldest and
most respected Arc Welding School in the United States at its
corporate headquarters in Cleveland, Ohio. Over 100,000 stu-
dents have graduated. Tuition is low and the training is
“hands on”

Lincoln Welding School
22801 St. Clair Ave.
Cleveland, Ohio 44117-1199.

For details write:

and ask for bulletin ED-80 or call 216-383-2259 and ask for the
Welding School Registrar.

Lincoln Welding School
BASIC COURSE
5 weeks of fundamentals

—————————————1

$700.00

lorders of $50 or less before discount or orders outside of North America must be prepaid with charge, check or money order in U.S. Funds Only.|

IPrices include shipment by 4th Class Book Rate for U.S.A. Mainland Only. Please allow up to 4 weeks for delivery.
IUPS Shipping for North America Only. All prepaid orders that request UPS shipment please add:
| For order value up to $49.99

$5.00

| $10.00 For order value between $50.00 & $99.99
| $15.00 For order value between $100.00 & $149.00
|

IFor North America invoiced orders over $50.00 & credit card orders, if UPS is requested, it will be invoiced or charged to you at cost.
|Qutside U.S.A. Mainland order must be prepaid in U.S. Funds. Please add $2.00 per book for surface mail or $15.00 per book for air parcel post shipment.

IMETHOD OF PAYMENT: (Sorry, No C.O.D. Orders)
] CHECKONE:

| — Please Invoice (only if order is over $50.00)

| —— Check or Money Order Enclosed, U.S. Funds only

| — Credit Card -

IAccountNo.l | | I I l I | |

L E ] expoatel )|

Name:
Address:

Telephone:

| I I Signature as it appears on Charge Card:
Month “Year

IUS‘,E THIS FORM TO ORDER: Order from: BOOK DIVISION, The Lincoin Electric Company, 22801 St. Clair Avenue, Cleveland, Ohio 44117-1199
:BOOKS OR FREE INFORMATIVE CATALOGS Telephone: 216-383-2211 or, for fastest service, FAX this completed form to: 216-361-5901.
ILincoln Welding School Titles: Price Code | Quantity Cost
| (ED-80) New Lessons in Arc Welding $5.00 L
[Seminar Information Procedure Handbook "1 walith Edition” | $15.00 PH
(ED-45) How to Read Shop Drawings $4.50 H
Educational Video Information Incentive Management $5.00 M
I (ED-93) A New Approach to Industrial Economics | $5.00 NA
luames F. Lincoin Arc Waelding The American Century of JOhn . Lincoln | $9.00 AC
| Foundation Book Information Welding Preheat Calculator $3.00 WC-8
(JFLF-515) Pipe Welding Charts $4.50 | ED-89
l SUB TOTAL
Additional Shipping Costs if any
| TOTAL COST

ke e e ———
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WARNING

@ Do not touch electrically live parts or
electrode with skin or wet clothing.

@ Insulate yourself from werk and
ground.

@ Keep flammable materials away.

@ Wear eye, ear and body protection.

Spanish

AVISO DE
PRECAUCION

@ No toque las partes o los electrodos
bajo carga con la piel o ropa moja-
da.

@ Aislese del trabajo y de la tierra.

@ Mantenga el material combustible
fuera del 4rea de trabajo.

@ Protéjase los ojos, los ofdos y el
cuerpo.

French @ Ne laissez ni [a peau ni des véte- ©® Gardez 3 I'écart de tout matériel @ Protégez vos yeux, vos oreilles et
ments mouillés entrer en contact inflammable. votre corps.
A I I E NTI 0 N avec des pidces sous tension.
@ Isolez-vous du travail et de la terre.
German @ Beriihren Sie keine stromfiihrenden | @ Entfernen Sie brennbarres Material! | @ Tragen Sie Augen-, Ohren- und Kor-

WARNUNG

Teile oder Elektroden mit lhrem

Kdrper oder feuchter Klgidung!
@ Isolieren Sie sich von den

Elektroden und dem Erdboden!

perschutz!

Portuguese - @ Nio toque partes elétricas e elec- | @ Mantenha inflaméveis bem guarda- | @ Use protegdo para a vista, ouvido e
ATE N G Ao trodos com a pele ou roupa motha- dos. corpo.
da.
@ Isole-se da pega e terra.
Japanese CARTORNES. RuMHicE | BAPTLLOOMTOBRNAER |0 8. ERUABLEBRELTT
,i Xz g IE IRRhEETHAENCE, ERMELTREVERA, AN
T B\ CRTWPP— 215 R EHFRRE
ATV 3HMELTTFEWL,
Chinese
ﬁ &- ORERAXMYNERBEBLR o IB—I B R A BRI IR SMEM. HRANBHEAMANR,
e,
= B ® 4RE S HMERT 4 XM,
Korean
- TN BHEF e ¥Y =& | eUHY BIEF HS AIIX oM. | ek, F Bol RETTE
o —o—.l mem W & OHAIL. ABHIAR.
Tl = o 2xisl HAE H#a oA,
Arabic
R 0 e gy 0 #1a) peas Y@ e S QUGN AN A1 pa @ | By B e Al Gudag gl pa @
i J‘MAMJJ)KN\J\@M' Hap g
J;I-\A-\ POCTE (XU
Ganll i Banep e Ve @

READ AND UNDERSTAND THE MANUFACTURER’S INSTRUCTION FOR THIS EQUIPMENT AND THE CONSUMABLES TO BE
USED AND FOLLOW YOUR EMPLOYER’S SAFETY PRACTICES.

SE RECOMIENDA LEER Y ENTENDER LAS INSTRUCCIONES DEL FABRICANTE PARA EL USO DE ESTE EQUIPO Y LOS
CONSUMIBLES QUE VA A UTILIZAR, SIGA LAS MEDIDAS DE SEGURIDAD DE SU SUPERVISOR.

LISEZ ET COMPRENEZ LES INSTRUCTIONS DU FABRICANT EN CE QUI REGARDE CET EQUIPMENT ET LES PRODUITS A
ETRE EMPLOYES ET SUIVEZ LES PROCEDURES DE SECURITE DE VOTRE EMPLOYEUR.

LESEN SIE UND BEFOLGEN SIE DIE BETRIEBSANLEITUNG DER ANLAGE UND DEN ELEKTRODENEINSATZ DES HER-
STELLERS. DIE UNFALLVERHUTUNGSVORSCHRIFTEN DES ARBEITGEBERS SIND EBENFALLS ZU BEACHTEN.







@ Keep your head out of fumes.
@ Use ventilation or exhaust to
remove fumes from breathing zone.

@ Turn power off before servicing.

x

N

@ Do not operate with panel open or
guards off.

WARNING

@ Los humos fuera de la zona de res-
piracién.

® Mantenga la cabeza fuera de los
humos. Utilice ventilacién o
aspiracién para gases.

@ Desconectar el cable de ali-
mentacién de poder de la maquina
antes de iniciar cualquier servicio.

@ No operar con panel abierto o
guardas quitadas.

Spanish

AVISO DE
PRECAUCION

©® Gardez la téte 2 I'écart des fumées. | ® Débranchez le courant avant I'entre- | @ N’opérez pas avec les panneaux French
o Utilisez un ventilateur ou un aspira- tien. ouverts ou avec les dispositifs de
teur pour dter les fumées des zones protection enlevés. ATT E NTI 0 N
de travail.
©® Vermeiden Sie das Einatmen von @ Strom vor Wartungsarbeiten @ Anlage nie ohne Schutzgehduse German
Schweibrauch! abschalten! (Netzstrom villig off- oder Innenschutzverkleidung in
@ Sorgen Sie fiir gute Be- und nen; Maschine anhalten!) Betrieb setzen! WA R N U N G
Entliiftung des Arbeitsplatzes!
©® Mantenha seu rosto da fumaga. ® :ﬁolppere com as ttamg:s rzm;)vidas. @ Mantenha-se afastado das partes Portuguese _
@ Use ventilag3o e exhaustdo para @ Desligue a corrente antes de lazer moventes.
remover fumo da zona respiratéria. servigo. @ Nio opere com os paineis abertos ATE N GAO
@ Nio toque as partes elétricas nuas. ou guardas removidas.
S La-LrSREMTEICLT | @ AL7F2R-4—ERLRUS | @ XxApn/A—&RyALEEE | 1PN
Fau, PIMCR, ETREXSvF& TREBEELEVTTFEL, —= ==
oM +HERLTTEL. BFGoTFEG, /T BN
oHTANMR, o HIENMGINMH. emENRRANRLINTAs | CNNeS°
© 2508 R A LIS 6 L AR 1 ®. a0k A
= B
Korean
o UERRE AR WRlshAIR.| o 24N MR XchidAL. o Eiglo] ¥zl Mejz XEx|
e sEx|do2vy 2HIIAR ohplAIR. (@) -=-_I
HAS] A8l TIARATIY o
BEV(R ABHIAIR. =
- Arabic
a0 Tamy dul) sl @ | Lilpus Gy 1l 6 40 it ol @ Lht Y1 GOl 13 Syt 1 Y @
D Gaal ki Slep of 4y Juid @ Al Cuagl A g ayaatt YORE
T AIS D Al e A s S J'-’m

LEIA E COMPREENDA AS INSTRUGOES DO FABRICANTE PARA ESTE EQUIPAMENTO E AS PARTES DE USO, E SIGA AS
PRATICAS DE SEGURANGA DO EMPREGADOR.

BESMBOBHOA -~ H—OETRELC A, TTEMULTTEV. TLTRHOREMEICHE ST,

MEANREBERNEFBAOBIALRBEERANSILE, YASTRAOFABHRBERE.

o MiZol S5E UXAME SX|SIAIL Al UK S ESIAP| BiEhCH

Jaad) cabual Gl gl claglas 2l y gllaniad S8 3 gl) g claall o) ail) aduall cuilaglad addly cmady 10






PLUS PROTECTlON
3 VEAR

WARRANTY
PARTS &
LABOR

®
I ELECTRIC '

LIMITED WARRANTY

STATEMENT OF WARRANTY: TO OBTAIN WARRANTY COVERAGE:

The Lincoln Electric Company (Lincoln) warrants to the yoy are required to notify Lincoln Electric, your Lincoln
riginal purchaser (end-user) of new equipment that it will pjgtri incolpMyrvice Center or Field Service Shop of
e free of defects in workmanship and material.

This warranty is void if Lincoln finds that the equipment
as been subjected to improper care or abnormal opera-

Three Years:
Transformer Welders
Motor-generator Welders
Inverter Welders
Automatic Wire Feeders

Semiautomatic Wire Feeder
IMPORTANT WARRANTY LIMITATIONS:

» Lincoln will not accept responsibility for repairs made
without its authorization.

Lincoln shall not be liable for consequential damages
(such as loss of business, etc.) caused by the defect or
reasonable delay in correcting the defect.

All engine and engine accessories are warranted by the
engine or engine accessory manufacturer and are not cov-
ered by this warranty.

Lincoln's liability under this warranty shall not exceed
the cost of correcting the defect.

One Year: This written warranty is the only express warranty

Equipment not listed above such as gun and cable assem- provided by Lincoln with respect to its products.
blies, water coolers, FAS TRAK or MIG-TRAK equipment, Warranties implied by law such as the Warranty of
Power-Arc 4000 generator/welders, Wire Feed Module Merchantability are limited to the duration of this
(Factory Installed) and field-installed optional equipment. limited warranty for the equipment involved.

March, ‘96

®
World's Leader in Welding and Cutting Products ELECTRIC I Premier Manufacturer of Industrial Motors

+» Sales and Service through Subsidiaries and Distributors Worldwide
22801 St. Clair Ave. Cleveland, Ohio 44117-1199 U.S.A. Tel. 216-481-8100







	Safety

	Installation

	Location

	Input Wiring

	Dual Input Voltage Reconnect Panel

	Recommended Cable Sizes


	Operation

	Continuous Current Control

	Polarity Switch

	Duty Cycle

	Auxiliary Power

	Solid State Controlled Reduced Voltage Switch

	Remote Current Control

	Line Contactor

	Tig Welding


	Maintenance

	Overload Protection

	Nameplates and Labels


	Troubleshooting

	Silicon Rectifier Troubleshooting

	Reduced Voltage Switch Troubleshooting

	Solid-State Controlled Reduced Voltage Switch


	Wiring Diagram

	Index of Parts

	Accessories

	Case, Baffles, Fan, Studs, Etc - AC Models

	Case, Baffles, Fan, Studs, Etc. - AC/DC Models

	Transformer and Current Controls  AC & AC/DC Models

	Arc Polarity Switch - AC/DC Models

	DC Unit Assembly - AC/DC Models

	A - Arc Booster

	K - Remote Current Control

	L - Line Contactor

	P - 115 Volt Control

	GXL Starter

	S-45, S-67 or S-78 Starter

	V - Low Voltage Contactor

	V - Low Voltage Contactor




