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LIMITED WARRANTY

EFFECTIVE: AUGUST 6, 1990

LIMITED WARRBANTY — Subject to the terms and conditions
hereof. MILLER Electric Mfg. Co., Appleton, Wisconsin war-
rants to its Distributor/Dealer that all new and unused
Equipment furnished by MILLER is free from defect in
workmanship and materiai as of the time and place of delivery
by MILLER. No warranty is made by MILLER with respect to
engines, trade accessories ar other items manutactured by
others. Such engines, trade accessories and other items are
sold subjectto the warranties of thewr respective manutacturers,
it any. All engines are warrantied by their manufacturer for two
years from date of original purchase. except Deutz engines
which have a one year, 2000 hour warranty.

Except as specified below. MILLER's warranty does not appiy
to components having normal useiul life of fess than one (1)
year, such as spot welder tips. relay and contactor points,
MILLERMATIC paris that come in contact with the welding wire
including npzzies and nozzie insulators where failure does not
result from defect in workmanship or material.

MILLER shall be required to honer warranty claims an war-
ranted Eguipment in the event of failure resuiting from a defect
within the following periods from the date of delivery of
Equiprrent to the onginal user:

1. Arc welders, power sources, robots, and
components
Load banks ..
Original main power rectifiers
{labor — 1 year only}

. Al welding guns, feeder/guns and torches

All other MILLERMATIC Feeders
Repiacement or repair parts, exclusive of labor
Batterigs

60 days
6 months

provided that MILLER is notified in writing within thirty (30} days
of the date of such faiiure.

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

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

In the case of MILLER's breach of warranty or any other duty
with respect to the quality of any goods, the exclusive remedies
therefore shall be, at MILLER's option (1) repair or (2} replace-
ment or, where authorized in writing by MILLER in appropriate
cases, {3) the reasonable cost of repair or replacement at an
authorized MILLER service station or {4) payment of or credit
for the purchase price {less reasonable depreciation based
upon actual use) upen return of the gocds at Customer's risk
and expense, MILLER's option of repair or replacement will be
F.C.B., Factory at Appieton, Wisconsin, or F.O.B. at a MILLER
authorized service facility, therefore. no compensation for
transportation costs of any kind will be allowed. Upon receipt of
notice of apparent defect or tailure, MILLER shall instruct the
cfaimant on the warranty claim procedures to be followed.

ANY EXPRESS WARRANTY NOT PROVIDED HEREIN
AND ANY IMPLIED WARRANTY, GUARANTY OR REPRE-
SENTATION 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 MERCHAN-
TABILITY OR OF FITNESS FOR PARTICULAR PURPOSE.
WITH RESPECT TO ANY AND ALL EQUIPMENT
FUBRNISHED BY MILLER IS EXCLUDED AND DISCLAIMED
BY MILLER.

EXCEPT AS £XPRESSLY PROVIDED BY MILLER (N
WRITING, MILLER PRODUCTS ARE INTENDED FOR
ULTIMATE PURCHASE BY COMMERCIAL/NDUSTRIAL
USERS AND FOR OPERATION BY PERSONS TRAINED
AND EXPERIENCED IN THE USE AND MAINTENANCE OF
WELDING EQUIPMENT AND NOT FOR CONSUMERS OR
CONSUMER USE. MILLER'S WARRANTIES DO NOT
EXTEND TO, AND NO RESELLER 1S AUTHORIZED TC
EXTEND MILLER'S WARRANTIES TO, ANY CONSUMER.
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ERRATA SHEET

December 3, 1991 FORM: OM-436

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

AMENDMENT TO SECTION 11 - ELECTRICAL DIAGRAMS

Amend Diagram 11-1. Circuit Diagram Effective With Serial No. KB110692 (see Page 2 on this Errata)

Amend Diagram 11-2. Wiring Diagram Effective With Serial No. KB110692 (see Page 3 on this Errata)

Amend Diagram 11-3. Circuit Diagram For Field Current Regulator Board PC1
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AMENDMENT TO SECTION 13 - PARTS LIST

Amend Parts List as follows:

Part

Replaced

bl Mkgs No. With Description Quantity
4312 ..., 141027 .. 146981 . BASE, (Eff w/KB110692) .. ... ... ... ... . .. . . i 1
43-32 PB1 .. 141670 .. 046433 . SWITCH, PB MC NO 36VDC w/black cap (Eff w/KB110692) . 1
4351 ......... 142 157 .. 148418 . KIT, fuel tank replacement (consistingofy ................ 1
43-6 ... 126239 ... SCREEN ... ... . e 1
A3 127405 .. TUBING ... .. e e e 1
LA3-8 L 124253 ... BUSHING . .. ... .. e 1
438 L 084173 ... CLAMP .. .. e 2
43-10 ... ... 107816 ... HOSE, (orderbyft) . ........ ... i ... 2ft
R 2 B 124252 .. _FITTING ........... e e 1
43- ... Added .. 148332 ... STRIP, rbr adh back .125x1.000x1.000 .............. 2
43- CR5 Added .. 118722 . CONTACTOR, solenoid 12VDC 400A SPNO
(Eff w/KB110692) . ... . .. i e 1
43 Added .. 114923 . BOOT, insulator term post (Eff w/KB110692) ............. 1
43- ... Added .. 147713 . KIT, label . ... ... . . . . e e 1
456 .......... 136927 .. 147898 . STAND-OFF SUPPORT,PCcardNo.6scr .............. 4
45- ... 122723 .. 122723 . CAPACITOR, {(qtychgadded C8-10) ................... 6
.45 L. 092648 .. 092648 . RESISTOR, {qgty chg deleted J1 added J2-5} ............. 4
. 48-6 ... SR4 141 781 .. 142502 . RECTIFIER, si 3ph 200A 400P1V {(Eff w/KB110692) . ....... 1
48-15 .. PC2 123056 .. 142724 . MODULE, pulltoidleSpin ........ ... ... i, 1

MODULE, puil to idle 5 pin

**First digit represents page no — digits following dash represent item no.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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OM-436 - 391

RECEIVING-HANDLING

Before unpacking equipment, check cartonforanydam-  Use the following spaces to record the Model Designa-
age that may have occurred during shipment. File any  tion and Seria} or Style Number of your unit. The infor-
claims for loss or damage with the delivering carrier.  mation is located on the data card or the nameplate.
Assistance for filing or settling claims may be obtained

from the distributor and/or the equipment manufactur-  Model
er’'s Transportation Department.

N . . _ Serial or Style No.
When requesting information about this equipment, al-

ways provide the Model Description and Serial or Style  Date of Purchase
Number.
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SECTION 1 — SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCE

1-1.  INTRODUCTION

We learn by experience. Learning safety through per-
sonal experience, like a child touching a hot stove is
harmful, wasteful, and unwise. Let the experience of oth-
ers teach you.

Safe practices developed from experience in the use of
welding and cutting are described in this manual. Re-
search, development, and field experience have
evolved reliable equipment and safe instaliation, opera-
tion, and servicing practices. Accidents accur when
equipment is improperly used or maintained. The rea-
son 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 seri-
ous 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 cut-
ting; and 2-Arc Welding (and Cutting) {only).

Reference standards: Published Standards on safety
are also available for additional and more complete pro-
cedures than those given in this manual. They are listed
in the Standards Index in this manual. ANS! Z48.1 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

Different arc welding processes, electrode alloys,
and fluxes can produce different fumes, gases, and
radiation levels. In addition to the information in this
manual, be sure to consult flux and electrode manu-
facturers Material Safety Data Sheets (MSDSs) for
specific technical data and precautionary measures
concerning their material.

A. Burn Prevention

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

Wear helmet with safety goggles and glasses with side 7

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 medical facilities are close by for immediate
treatment of flash burns of the eyes and skin burns.

Ear plugs should be worn when working on overhead 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. Preventthem with
adequate ventilation as described in ANSI Standard
249.1 listed in Standards Index. NEVER ventilate with
oxygen.

Lead -, cadmium -, zinc -, mercury -, and beryllium-bear-
ing and similar materials, when welded (or cut) may pro-
duce harmful concentrations of toxic fumes. Adequate
local exhaust ventilation must be used, or each personin
the area as well as the operator must wear an air-sup-
plied respirator. For beryllium, both must be used.

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

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

Gas leaks in a confined space should be avoided.
Leaked gas in large quantities can change oxygen con-
centration dangerously. Do not bring gas cylindersinto a
confined space.

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

Vapors from chlodnated solvents can be decomposed
by the heat of the arc (or flame) to form PHOSGENE, a
highly toxic gas, and other lung and eye irritating prod-
ucts. The ultraviolet {radiant) energy of the arc can also
decompose trichloroethyiene and perchloroethylene va-
pors to form phosgene. DO NOT WELD or cut where sol-
vent vapors can be drawn into the welding or cutting at-
mosphere or where the radiant energy can penetrate to

OM-436 Page 1



atmospheres containing even minute amounts of
trichloroethylene or perchloroethylene.

C. Fire and Explosion Prevention

Causes of fire and explosion are: combustibles reached
by the arc, flame, flying sparks, hot slag or heated mate-
rial; 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 walil 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, venti-
lators. If the work cannot be moved, move combustibles
at least 35 feet away out of reach of sparks and heat; or
protect against ignition with suitable and snug-fitting,
fire-resistant covers or shields.

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

Fire watcher must be standing by with suitable fire extin-
guishing equipment during and for some time after weld-
ing or cutting if:

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

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

c. openings (concealed or visible) infloors orwalls
within 35 feet may expose combustibles to
sparks

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

Hot work permit shouid 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
never be welded on or cut, unless container has first
been cleaned as described in AWS Standard A6.0, listed
7 in Standards Index.

Thisincludes: athorough steam or caustic cieaning (9ra

solvent or water washing, depending on the combusti-
ble’'s solubility) followed by purging and inerting with ni-
trogen or carbon dioxide, and using protective equip-

OM-4386 Page 2
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ment as recommended in AS.0. Waterfilling just below
working level may substitute for inerting.

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

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

Explosive atmospheres. Never weld or cut where the air
may contain flammabie dust, gas, or liquid vapors (such
as gasoiine).

D. Compressed Gas Equipment

Standard precautions. Comply with precautions in this
manual, and those detailed in CGA Standard P-1, SAFE
HANDLING OF COMPRESSED GASES IN CYLIN-
DERS, listed 11 in Standards Index.

1. Pressure Regulators

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

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

Remove faulty regulator from sarvice immediately for re-
pair (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 downstreamn 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 to 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 hand!ed carefully to prevent leaks and
damage to their walls, valves, or safety devices:

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

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

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 aiter 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
promptiy.



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

Locate or secure cylinders so they cannot be knocked
over.

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

Transporting cylinders. With a crane, use a secure sup-
port such as a platform or cradle. Do NOT lift cylinders off
the ground by their valves or caps, or by chains, slings,
or magnets.

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

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

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

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

Never refill any cylinder.

Cylinder fittings shouid never be modified or exchaﬁged.
3. Hose

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

Use ferrules or clamps designed for the hose (not ordi-
nary wire or other substitute) as a binding to connect
hoses to fittings.

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

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

Coil excess hose to prevent kinks and tangles.

Protect hose from damage by sharp edges, and by
sparks, slag, and cpen 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 (1-2D03). Do NOT tape.

4.  Proper Connections -

Clean cylinder valve outlet of impurities that may clog

orifices and damage seats before connecting regulator.
Except for hydrogen, crack valve momentarily, pointing

outlet away from people and sources of ignition. Wipe
with a clean lintless cloth.

Match regulator to cylinder. Before connecting, check
that the regulator label and cylinder marking area, and
thatthe regulatorinlet and cylinder outlet match. NEVER
CONNECT a regulator designed for a particular gas or
gases to a cyiinder containing any other gas.

Tighten connections. When assembling threaded con-
nections, clean and smooth seats where necessary.
Tighten. If connection Ieaks, disassembte, 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 hose) connections may be identified
by right hand threads for oxygen and left hand threads
{with grocved hex on nut or shank) for fuel gas.

5. Pressurizing Steps:

Drain regutator of residual gas through suitable vent be-
fore opening cylinder (or manifold valve} by turning ad-
justing screw in (clockwise). Draining prevents exces-
sive compression heat at high pressure seat by allowing
seat to gpen on pressurization. Leave adjusting screw
engaged slightly on single-stage regulators.

Stand to side of regulator while opening cylinder valve.

Open cylinder valve slowly so that regulator pressurein-
creases slowly. When gauge is pressurized (gauge
reaches regulator maximum) ieave cylinder valve in fol-
lowing position: For oxygen, and inert gases, open fully
to seal stem against possible leak. For fuel gas, ocpento
less than one turn to permit quick emergency shutoff.

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

Check for leaks on first pressurization and regularly
there-after. Brush with soap solution (capfull of Ivory Lig-
uid* or equivalent per gallon of water). Bubbles indicate
teak. Clean off soapy water after test; dried soap is com-
bustible.

E. User Responsibilities

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

F. Leaving Equipment Unattended
Close gas supply at source and drain gas.
G. Rope Staging-Suppeort

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

*Trademark of Proctor & Gamble.
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1-3. ARC WELDING

Comply with precautions in 1-1, 1-2, and this section.
Arc Welding, properly done, is a safe process, but a
careless operator invites trouble. The equipment carries
high currents at significant voltages. The arc is very
bright and hot. Sparks fly, fumes rise, ultraviolet and in-
frared energy radiates, weldments are hot, and com-
pressed gases may be used: The wise operator avoids
unnecessary risks and protects himself and others from
accidents. Precautions are described here and in stan-
dards referenced in index.

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

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

1. Protective Clothing

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

Bare skin protection. Wear dark, substantial cloihing.
Button collar to protect chest and neck and button pock-
ets to prevent entry of sparks.

2. Eye and Head Protection

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

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

Protect filter plate with a clear cover plate.

Cracked or broken heimet 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 wornunder the
helmet to give some protection to the eyes should the
heimet not be lowered over the face before an arc is
struck. L.ooking 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 sepa-

rate room or enclosed bay is best. In open areas, Sur- -

round the operation with iow-reflective, non-combusti-
ble screens or panels. Allow for free air circulation, par-
ticularly at floor level.
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Viewing the weld. Provide face shields for all persons
who will be looking directly at the weld.

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

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

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

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

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

Equipment’s rated capacity. Do not overload arc welding
equipment. It may overheat cables and cause a fire,

Loose cabie connections may overheat or flash and
cause a fire.

Never strike an arc on a cylinder or other pressure ves-
sel. It creates a brittle area that can cause a violent rup-
ture or lead to such a rupture 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 weld-
ing circuit, or in ungrounded, electrically-HOT equip-
ment 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:

Wear dry insulating gloves and body protection. 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 dampness or sweat
can not be avoided. Sweat, sea water, or moisture be-
tween body and an electrically HOT part or grounded
metal reduces the electrical resistance, and could en-
able dangerous and possibly lethal currents to flow
through the body.

A voitage will exist between the electrode and any con-
ducting object in the work circuit. Examples of conduct-
ing objects include, but are not limited to, buildings, elec-
trical toots, work benches, welding power source cases,
workpieces, etc. Never touch the electrode and any
metal object unless the welding power source is off.

1.  Grounding the Equipment

Arc welding equipynent must be grounded according to
the National Electrical Code, and the work must be
grounded according to ANSI Z49.1 “Safety In Welding
And Cutting.”

When installing, connect the frames of each unit such as
welding power source, control, work table, and water cir-
culator to the building ground. Conductors must be ade-
quate to carry ground currents safely. Equipment made



electrically HOT by stray current may shock, possibly fa-
tally. Do NOT GROUND to electrical conduit, or to a pipe
carrying ANY gas or flammabie liquid such as oil or fuei.

Three-phase connection. Check phase requirements of
equipment before installing. If only 3-phase power is
available, connect single-phase equipment to only two
wires of the 3-phase line. Do NOT connect the equip-
ment ground tead 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
frames at connections.

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

2. Electrode Holders

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

3. Connectors

Fully insulated 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 warn
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 ¢il 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. Equipmentwith output on/off control (contactor)

Welding power sources for use with the gas
metal arc welding (GMAW), gas tungsten arc
welding (GTAW) and similar processes nor-
mally are equipped with devices that permit on-
off control of the welding power output. When so
equipped the electrode wire becomes electri-
calty HOT when the power source switch is ON
and the welding gun switch is closed. Never
touch the electrode wire or any conducting ob-

ject in contact with the electrode circuit unlgss

the welding power source is off.

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

Welding power sources used with shieided
metai arc welding (SMAW) and similar proc-
esses may not be equipped with welding power
output on-off control devices. With such equip-
ment the eiectrode 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 equipment,
shut OFF all power and remove line fuses {(oriock orred-
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 weld-
ing. If, in an emergency, it must be disconnected, guard
against shock burns, or flash from switch arcing.

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

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

F. Protection For Wearers of Electronic Life Sup-
port Devices (Pacemakers)

Magnetic fields from high currents can affect pacemaker
operation. Persons wearing electronic life support
equipment (pacemaker) should consult with their doctor
before going near arc welding, gouging, or spot welding
operations.

1-4. STANDARDS BOOKLET INDEX

For more information, refer o 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
Weiding Society, 550 N.W. LeJeune Rd, Miami,
FL 33126.

2.  NIOSH, SAFETY AND HEALTH IN ARC WELD-
ING AND GAS WELDING AND CUTTING ob-
tainable 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 Supennten-
dent of Documents, U.S. Government Pnnting
Office, Washington, D.C. 20402.

4. ANSI Standard 287.1, SAFE PRACTICES FOR
OCCUPATION AND EDUCATIONAL EYE AND
FACE PROTECTION obtainable from the Ameri-
can National Standards Institute, 1430 Broad-
way, 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.
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6. ANSI Standard Z49.2, FIRE PREVENTION [N
THE USE OF CUTTING AND WELDING PROC-
ESSES obtainable from the American National
Standards Institute, 1430 Broadway, New York,
NY 10018.

7. AWS Standard A6.0, WELDING AND CUTTING
CONTAINERS WHICH HAVE HELD COMBUS-
TIBLES obtainable frem the American Weiding
Society, 550 N.W. LeJeune Rd, Miami, FL 331286.

8. NFPA Standard 51, OXYGEN-FUEL GAS SYS-
TEMS FOR WELDING, CUTTING, AND ALLIED
PROCESSES obtainable from the National Fire
Protection Association, Batterymarch Park,
Quincy, MA 02269.

9. NFPA Standard 70, NATIONAL ELECTRICAL
CODE obtainable from the National Fire Protec-
tion Association, Batterymarch Park, Quincy, MA
02269.

10. NFPA Standard 51B, CUTTING AND WELDING
PROCESSES obtainable from the National Fire
Protection Association, Batterymarch Park,
Quincy, MA 02269.

11.  CGAPamphlet P-1, SAFE HANDLING OF COM-
PRESSED GASES IN CYLINDERS obtainable

from the Compressed Gas Association, 1235 Jef-
ferson Davis Highway, Suite 501, Arlington, VA
22202,

12. (CSA Standard W117.2, CODE FOR SAFETY IN
WELDING AND CUTTING cobtainable from the
Canadian Standards Association, Standards
Sales, 178 Rexdale Boulevard, Rexdale, Ontario,
Canada M3W 1R3.

13. NWSA booklet, WELDING SAFETY BIBLIOG-
RAPHY obtainable from the National Weiding
Supply Association, 1900 Arch Street, Philadel-
phia, PA 19103.

14. American Welding Society Standard AWSF4.1,
RECOMMENDED SAFE PRACTICES FOR THE
PREPARATION FOR WELDING AND CUTTING
OF CONTAINERS AND PIPING THAT HAVE
HELD HAZARDOUS SUBSTANCES, obtainable
from the American Welding Society, 550 N.W.
Ledeune Rd, Miami, FL 33126.

15. ANSI Standard Z88.2, PRACTICE FOR RESPI-
RATORY PROTECTION, obtainable from the
American National Standards Institute, 1430
Broadway, New York, NY 10018,

SECTION 2 — SAFETY PRECAUTIONS AND SIGNAL WORDS

2-1. GENERAL INFORMATION AND SAFETY
A. General

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

The nameplate of this unit uses international symbols for
labeling the front panel controls. The symbols also ap-
pear at the appropriate section in the text.

B. Safety

The installation, operation, maintenance, and trouble-
shooting of arc welding equipment requires practices
and procedures which ensure personal safety and the
safety of others. Therefore, this equipment is to be in-
stalled, operated, and maintained only by qualified per-
s0ns in accordance with this manual and all applicable
codes such as, but not limited to, those listed at the end
of Section 1 — Safety Rules For Operation Of Arc Weld-
ing Power Source.
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2-2. SAFETY ALERT SYMBOL AND SIGNAL
WORDS

The following safety alert symbol and signal words are
used throughout this manual to call attention to and iden-
tify different levels of hazard and special instructions.

This safety alert symbol is used with the signal
words WARNING and CAUTION to call atten-
tion to the safety statements.

WARNING statements identify procedures or
practices which must be followed to avoid seri-
ous personal injury or loss of life.

practices which must be followed to avoid minor

A CAUTION statements identify procedures or
personal injury or damage to this equipment.

IMPORTANT statements identify special instructions
necessary for the most efficient operation of this equip-
ment.



SECTION 3 — SPECIFICATIONS

DC VOLTS

Table 3-1. Specifications

Amperes Amperes | Welding Current - Single-Phase AC Weight
Output 60%| Output 100% Range in Opsn-lflrcmt gAuxillary g
Duty Cycle| Duty Cycle Amperes oltage Power Net Ship
= =
180 At 140 At v kW’|
] 120 Volts 346 Ibs. | 360 Ibs.
25 Volts DC | 25 Volts DC 50-180 75 Voits DG 42 Amperes, | (157 kg)| (164 kg)
60 Hz
A
*22
(559
A
31-1/2in,
(800 mm)
\/ =
*Add 2 in. (51 mm) for lifting eye. \/
*Add 1 in. {25 mm) for exhaust outlet. SC-144 236

Figure 3-1. Overall Dimensions

Chart 3-1. Volt-Ampere Curves

100 150

DC AMPERES

200 250 300
SB-145 168

3-t. VOLT-AMPERE CURVES (Chart 3-1)

G—) RATED OUTPUT

The volt-ampere curves show the voltage and amper-
age output capabilities of the welding generator. Amper-
age adjustment is provided by the AMPERAGE control.
Curves of other settings fall between the curves shown.

3-2. DUTY CYCLE (Chart 3-2)

The duty cycle is the percentage of a ten minute period
that a welding generator can be operated at a given out-
put without overheating and damaging the unit. This
welding generator has dual duty cycle ratings, eachfora
specific amperage output.See Chart 3-2 for various am-
perage output settings and associated duty cycles. Ifthe
unit is operated in the 180 ampere setting, this unit is
rated at 60 percent duty cycle; therefore, the unit can be
operated at 180 amperes for six consecutive minutes to
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allow proper cooling. If the welding amperes decrease,
the duty cycle increases. When the welding generatoris
operated in the 140 ampere setting, the unit is rated at
100 percent duty cycle; therefore, the unit can be oper-
ated continuously without causing damage to the unit.

Refer to the Duty Cycle Chart (Chart 3-2) to determine
the output of the welding generator at various duty
cycles.

CAUTION: EXCEEDING DUTY CYCLE
RATINGS will damage welding generator.

* Do not exceed indicated duty cycles.

Chart 3-2. Duty Cycle

RATED CUTPUT
300 —

250

200

150 -

100

WELD AMPERES

10 16 20 25 30 40 50 607080 100
%Z DUTY CYCLE
5B-120 658

3-3. DESCRIPTION

This unit is a constant current, engine driven DC arc
welding generator designed for use with the Shielded
Metal Arc Welding (SMAW) process. The welding gen-
erator is powered by a 12.5 HP KOHLER CH 12.5 gaso-
line engine with electric start and automatic idle.

in addition to welding capability, this unit can provide up
to 5 kW of 120 volts ac single-phase power for operating
plug-connected auxiliary equipment.

The following optional equipment {see Options And Ac-
cessories on back page} is available for this unit:

*  Hour Meter

*  Spark Arrestor

*  Hand Running Gear

*  Trailer With Mounting Kit

*  Recoil Start

* 240 VAC Duplex Receptacle

*  Full KVA 240 VAC Twistlock Receptacie
*  Welding Accessory Kit

*  Canvas Cover

SECTION 4 - INSTALLATION OR RELOCATION

4-1. LOCATION

A proper installation site should be selected for the weld-
fng generator if the unitis to provide dependable service
and remain relatively maintenance free.

' ‘I?"I?RNING: ENGINE EXHAUST GASES can
ill.

® Operate in open, welf ventilated areas, or if

operated indoors, vent engine exhaust out-
side the building.

* Keep engine exhaust outlet away from build-
ing air intakes.

CAUTION: RESTRICTED AIRFLOW causes

overheating and possible damage to internal

parts.

* Maintain at least 18 inches (457 mm) of unre-
stricted space on all sides of unit, and keep
underside free of obstructions.

* Do not place any filtering device over.the
intake air passages of this welding generator.

War(nj'anty is void if any type of filtering device is
used.
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The service life and operating efficiency of this unit are
reduced when the unit is subjected to high levels of dust,
dirt, moisture, corrosive vapors, and extreme heat.

A_ Lifting Of Equipment

WARNING: FALLING EQUIPMENT can

cause serious personal injury and equip-

mént damage.

o Use lifting eye to lift unit only, NOT running
gear, gas cylinders, trailer, or any other heavy

- options, accessories, or devices.

o Use equipment of adequate capacity to lift the
unit.

o [fusing lift forks to handle this unit, be sure the
lift forks are long enough to extend out of the
opposite side of the base.

Using lift forks too short will expose internal com-
ponents to damage should the tips of the lift forks
penetrate the bottom of the unit.

This welding generator is provided with a lifting eye for
moving the unit.



B. Trailer Mounting

CAUTION: UNCONTROLLED TILTING OF

TRAILER can result in personal injury or

equipment damage.

s Inslall welding generator onto trailer with
engine end toward hitch end of trailer.

¢ Distribute weight so that trailer tongue weight
is approximately 10% of the gross trailer
weight.

e Follow frailer manufacturer’s instructions
when mounting welding generator orto traifer.

OPERATION ON UNLEVEL SURFACE can
cause improper fubrication and result in
severe engine damage.

¢ Operate unit in an approximately level

position.

e See Figure 4-1 for maximum allowable tilt for
proper operation.

* Check crankcase oif level with unit on a level!
surface.

Exceeding these limils can cause severe engine

damage.

The mounting location should allow sufficientroomto re-
move the top cover and access the engine for mainte-
nance and repair.

Use a properly fitting canvas cover (optional) over the
welding generator whean not in operation ta protect the
unit from the environment. Be sure unitis ccol before in-
stalling any cover.

Engine
End

25 :t\ \/’
25 %\Iiew\

2501\ o
25 °}/
End View 5-0024

Figure 4-1. Allowable Tilt Angles For Welding
Generator Engine

C. Spark Arrestor Considerations

WARNING: ENGINE EXHAUST SPARKS can

cause fire. -

e Exhaust spark arrestor must be installed in
accordance with local, state, and federal
regulations.

Y

The engine exhaust system on this welding gen-
erator is not equipped with a spark arrestor. A
spark arrestor, maintained in effective waorking
order, is mandatory if this welding generatoris to
be operated in a National Forest or on California
Grasslands, brush, or forest covered land (see
Section 4442 of California Public Resources
Code). For other areas, check your state and
local laws. If a spark arrestor {optional) is
desired, contact your dealer/distributor.

4-2, CONNECTING THE BATTERY

WARNING: BATTERY ACID can burn eyes,
skin, destroy clothing, and damage other
material.

s Wear a face shield and proper protective
clothing when working with bafteries.

ABNORMAL VOLTAGE can cause damage to

engine electrical components.

e Do not operate engine without battery
connected.

¢ Do not disconnect battery while engine is
running.

This unitis equipped with a maintenance-free battery. To
place the unit in service, make sure that the Engine ON-
OFF switch is in the OFF position, and then connect the
negative (—) battery cable to the negative battery termi-
nai. No other preparation should be required. If the bat-
tery does not supply enough power to crank the engine,
the battery will require charging. See Section 9-7 for bat-
tery charging procedures.

4-3. FUEL (Chart 4-1)

WARNING: ENGINE FUEL can cause fire or
A expiosion.

» Stop engine before checking or adding fuel.
Do not spill fuel; if spilled, wipe up.
Do not refuel if engine is hot or running.
Do not refuel near sparks or open flarne.
Do not smoke while refueling.

e Do not fill fuel tank to top; allow room for
expansion.

REMOVE FUEL CAP SLOWLY; FUEL SPRAY

may cause injury; FUEL may be under pres-

sure.

® Rotate fuel cap siowly and wait until hissing
stops before removing cap.

The capacity of the fuei tank is 3.8 gallons U.S. Measure
(14.4 liters). See the Engine Manufacturer's Manual for
fuel recommendations.

Chart 4-1 illustrates typical fuel consumption under spe-
cific load conditions. Fuel consumption varies from one
engine to another. Different brands of fuel, operating
conditions, condition of the engine, etc., also affect the
fuel consumption rate.
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CAUTION: POOR QUALITY, LOW OCTANE
FUEL can damage engine.

» Use clean, fresh, unleaded gasoline meeting
engine manufacturer’s specifications (see en-
gine maintenance fabel for minimum octane
rating).

* Do not mix oil with gasoline.

Gasoline with a lower octane rating than speci-
fied may cause detonation (knocking) which
could damage the engine. Regular gasoline may
be used; however unleaded gasoline is
preferred because it reduces poltution and
combustion chamber deposits. See engine
Owner’s Manual (KOHLER CH 12.5 Engine) for
complete fuel information.

71\

Chart 4-1. Fuel Consumption
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1] 25 50 75 00 125 %0
DC WELD AMPERES AT 100X DUTY CYCLE (28 VOLTS)

6 1.0 20 3.0 4.0 50 6.0
POWER KW AT 100% DUTY CYCLE
5B-145 107
4-4. LUBRICATION

The engine is shipped with its crankcase filled with SAE
20 break-in oil. If the oil level is not up to the full mark on
the dipstick, add oil according to the recommendations
in the engine Owner’s Manual (KOHLER CH 12.5 En-
gine) before starting the engine (see Section 9-2 for
break-in information).

IMPORTANT: This engine is equipped with a low-oil
pressure shutdown device. If oil pressure drops below a
safe operating pressure, the engine shuts down. Reme-
dy oil problem before attemnpting to start engine.

4-5. EQUIPMENT GROUNDING TERMINAL (Fig-

ure 7-1)
L

This unit is equipped with a grounding terminal for
grounding the generator case. Since the generator neu-
tral is connected to the frame, the equipment grounding
terminal must be connected to a proper earth ground.

For detailed grounding instructions, consuit your nation-
ai, regionai, and local codes. If additional information re-
garding your operating circumstances and/or grounding
requirements is needed, consult a qualified electrician or
your dealer. After determining the extent to which any
grounding requirements apply to your particular situa-
tion, follow them explicitly.

4-6. WELD OUTPUT CONNECTIONS (Figures 4-2
And 7-1 And Table 4-1)

WELD OUTPUT

S

To obtain fuli rated output from this unit, it is necessary to
select, install, and maintain proper weld cables. Failure
to comply in any of these areas may result in unsatisfac-
tory welding performance.

A. Weld Cables (Table 4-1)

Follow the steps listed to ensure the best welding per-
formance:

1. Usecables as shortas possible, and place cables
close together. Excessive cable length adds re-
sistance which may reduce ocutput or cause over-
loading of the unit.

2. Use weld cable with an insulation voltage rating
equal to or greater than the maximum open-cir-
cuit voitage {OCV) of the welding generator (see
Table 3-1 for unit maximum OCV rating).

Table 4-1. Weld Cable §ize

Total Cable (Copper) Length In Weld Circuit Not Exceeding*
Welding 100 ft. Or Less 150 ft. 200 ft. 250 ft. 300 ft. 350 . 400 f1.
Amperes (30 m) (45m) | (60 m) (ZOm) | (90 m) (105m) | (120 m)
10 To 60% |60 Thru 100%
Duty Cycle | Duty Cycle 10 Thru 100% Duty Cycle
100 4 4 4 3 2 1 1/0 1/0
150 3 3 2, 1 1/0 2/0 3/0 30
200 3 2 1 S0 2/0 3/0 4/0 4/0

*Weid cable size (AWQ@) is based on either a 4 volts or less drop or a current density of more than 300 circular

mils per ampere.
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3. Select adequate size welding cable for the antici-
pated maximum weld current. Use total length of
welding cable in the circuit to determine cable
size. For example, if the cable to the electrode
holder is 25 ft. (7.5 m) long and work cable is 25 ft.
(7.5 m) long, select the cable size recommended
in Table 4-1 for 50 #. (15 m).

4. Do not use damaged or frayed cables.

5. Instafi correct size lugs of adequate amperage
capacity onto ends of both cables for connecting
to work clamp and electrode hoider,

B. Connector Installation (Figure 4-2)

IMPORTANT: Both weld cables require the installation
of a connector to match weld output receptacies on the
welding generator.

1. Pushweid cable through insulator as shown in Fig-
ure 4-2,

2. Remove 1 in. {25 mm) of insulation from end of
cable.

3. Install supplied sleeve on stripped end of cable.

4. Insert cable with sleeve into connector body so that
cable is snug and against bottom of connector
body.

5. Install and tighten setscrew with supplied hex
wrench to secure connector body onto cable.

6. Push insulator onto connector body to cover set-
SCrew.

Remove 1 in. (25 mm) Insulation

C. Installation (Figure 7-1)

WARNING: ELECTRIC SHOCK cankill; ARC-
ING can burn skin or damage electrical con-
nections.

s Do not change position of the welding cable
connectors while welding.

¢ Be sure the conneclors are secure in recep-
lacles before welding.
& Do not touch live electrical parts.
¢ Stop engine before making any weld output
connections.
MOVING PARTS can cause serious injury.
* Keep away from moving parts such as fans,
belts, and rotors.
Weld Output Connections (Electrode Positive/Reverse
Polarity)

1. Connect end of electrode holder cable to POSI-
TIVE {+) weld output receptacle as follows; align
keyway, insert connector, and rotate fully clock-
wise.

2. Connect one end of work cable to NEGATIVE {-)
weld output receptacle as follows: align keyway,
insert connector, and rotate fully clockwise.

IMPORTANT: For Electrode Negative/Straight Polarity
connections, reverse cable connections fo weld output
receptacles; electrode becomes negafive.

Setscrew
=

R - - - ]

T

B N

Insulator

Weld Cable

NN

Sleeve Connector Body

{Male Or Female)
S-0288

Figure 4-2. Connector Instailation
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SECTION 5 - AUXILIARY POWER

WARNING: ELECTRIC SHOCK can Kkill;
MOVING PARTS can cause serious injury;
IMPROPER AIRFLOW AND EXPOSURE TO
ENVIRONMENT can damage internal parts.

» Do not touch live electrical parts.

e Stop engine, and disconnect negative (-)
battery cable from battery before making
internal inspection or reconnection.

* Ground generator according to all appficable
national, state, and local electrical codes.

The generator neutral is connected to the frame;
therefore, the equipment grounding terminal
must be connected to a proper earth ground.

s Do not connect to any elsctrical distribution
system normally supplied by utility power un-
less a proper transfer switch and grounding
procedure are employed.

* Keep away from moving parts such as fans,
belts, and rotors.

® Kegp all covers and panels in place while
operating.

Warranty is void if unit is operated with any

portion of the outer enclosure removed.

ELECTRIC SPARKS can cause fire.

¢ Disconnect weld cables when using auxiliary
power.

The weld output terminals are electrically
energized when the engine is running.

s Waltch for fire.

* Keep a fire extinguisher nearby, and know
how lo use it.

LOW VOLTAGE AND FREQUENCY can dam-

age electrical equipment.

» Turn off or unplug all electrical equipment con-
nected to auxiliary power before starting or
stopping the engine.

When starting or stopping, the engine has low
speed which causes low voltage and frequency.

5-1. GENERAL

Calculate load requirements before connecting equip-
ment to the auxiliary power receptacles. For best per-
formance (voltage and frequency regulation), use only
approximately 90% of available auxiliary power.

Abrief period (less than 5 seconds) of large current draw
is required for starting motor-driven equipment. This
generator can supply up to 300% of rated current output
at the receptacles for brief periods for motor starting. Re-
move motor load before starting engine. Use adeq(ate «
size cords so that voltage drop at the motor is not exces-
sive. Voltage at the receptacles drops significantly when
motor-driven equipment is started.

OM-436 Page 12

5-2. AUXILIARY POWER GENERATOR

A total of 5 kW of auxiliary power is available from the
auxiliary power receptacles when not welding. The aux-
iliary power supplied by the welding generator is for op-
erating 60 Hz or 50/60 Hz, single-phase, cord-con-
nected auxiliary equipment.

Limited auxiliary power is available while welding, but it
is sufficient to power small drills, grinders, or incandes-
cent lights. If performance is not satisfactory, reduce the
auxiliary power load or wait until welding is stopped and
full output is available.

5-3, 120 VAC DUPLEX RECEPTACLES WITH CIR-
CUIT BREAKERS (Chart 5-1)

120V ,AC

15A
A. Specifications

Each half of the 120 volts ac duplex receptacles RC1
and RC2 is capable of supplying 15 amperes on & con-
tinuous load basis. The combined continuous load of all
receptacles must not exceed the 5 kW rating of the gen-
erator.

B. Receptacle Connections

The receptacles are for use with plug connected equip-
ment. Plug in or turn on equipment when engine is run-
ning at weid/power speed.

C. Protection

Each half of the duplex receptacles is protected by a 15
ampere manuai reset circuit breaker. If any receptacie is
overloaded the respective circuit breaker will trip and
stop output. See Section 10-3 for resetting procedures.

Chart 5-1. AC Auxiliary Power Curve

250 | 240V

P— 120V

AC VOLTS
2 8§ 8

° 0 5 10 % 20 26 30
AC AMPERES IN 240V MODE
0 10 20 30 40 50 80
AC AMPERES IN 120V MODE
SB-145 169



5-4. OPTIONAL 240 VAC DUPLEX RECEPTACLE
WITH CIRCUIT BREAKERS (Chart 5-1)

A. Specifications

240 volts ac receptacle RC2 can supply a maximum of
15 amperes on a continuous load basis {Each half of
RAC2 can supply up to 15 amperes, but not at the same
time). However, power available is dependent on the
amount of power being drawn from 120 volts ac recep-
tacle RC1. The combined continuous load of alf recep-
tacles must not exceed the 5 kW rating of the generator.

B. Receptacle Connections

The receptacles are for use with plug connected equip-
ment. Plug in or turn on equipment when engine is run-
ning at weld/power speed.

C. Protection

15 ampere circuit breakers CB1 and CB3 each protect
one half of 120 volts ac receptacle RC1. 15 ampere cir-
cuit breakers CB2 and CB4 protect 240 volts ac recep-

Load

uter Shell

Neutral

Cord Grip
Section

tacle RC2. If either CB2 or CB4 trips. output to both
halves of receptacle RC2 is stopped.

If any receptacle is overloaded the respective circuit
breaker will trip and stop output. See Section 10-3 for re-
setting procedures.

5-5. OPTIONAL FULL KVA 240 VAC TWISTLOCK
RECEPTACLE WITH CIRCUIT BREAKERS
{Chart 5-1 And Figure 5-1)

A. Specifications

240 voits ac twistlock receptacie RC2 has full kVA avail-
able from the welding generator. However, power avail-
able is dependent on the amount of power being drawn
from 120 volts ac receptacle RC1. The combined contin-
uous load from both receptacles must not exceed the 5
kW rating of the generator.

B. Receptacle Connections

The receptacles are for use with plug connected equip-
ment. Plug in or turn on equipment when engine is run-
ning at weld/power speed.

Neutral (Silver) Terminal

Load 1 (Brass)
Terminal

Load 2 {Brass)
Terminat

Ground (Green)

Terminal
Ground

Terminal

Load 1 (Brass}
Terminal

r
I
I
I
' Neutral (Silver)
i
f
f
!
|

Load 2 (Brass}
Terminal

Ground (Green)
Terminal

$6-120 813-B

Figure 5-1. 120/240 VAC Plug Connections
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C. Protection

Circuit breakers CB1 and CB3 each protect one half of
120 volts ac receptacte RC1. Circuit breakers CB2 and
CB4 protect both receptacles. if circuit breaker CB2
trips, output to RC2 and the top half of RC1 will stop. if
circuit breaker CB4 trips, output to RC2 and the bottom
half of RC1 will stop.

If any receptacle is overloaded the respective circuit
breaker will trip and stop output. See Section 10-3forre-
setting procedures.

D. Wiring Instructions For Optional 120/240 Volt
Plug (Figure 5-1)

The plug for connections to the 120/240 volts ac twist-
tock receptacle RC2 can be wired to supply a 240 volts
2-wire load or a 120/240 volts 3-wire load (see Figure
5-1, Circuit Diagram 11-1, and Wiring Diagram 11-2
when wiring piug).

WARNING: ELECTRIC SHOCK can kill; IM-
PROPER CONNECTION can damage equip-
ment.

» Do not touch live electrical parts.

Wire the 120/240 volt piug as follows:
1. Remove outer shell and cord grip section from
plug.
2. Slide outer sheli and cord grip section onto cord.

3. Strip cord jacket back only enough to separate
conductors; strip conductors back only enough to
make good contact with plug terminals.

4. Make load and ground connections to plug as il-
lustrated.

5. Reinstall outer shell and cord grip section.

6. Tighten assembiy screws evenly onto shell. Do
not overtighten.

SECTION 6 — EVALUATING AUXILIARY POWER REQUIREMENTS
e

6-1. AUXILIARY POWER GENERATORS
A. Introduction

The auxiliary power generated from this unit is most
commonly used in industrial, smail business, and resi-
dential applications. For industrial applications, thig por-
table unit can be moved to the job site to power portable
tools, lights, compressors, ete. For small business and
residential applications, the generator supplies standby
power during power cutages.

It is the installer’s responsibility to follow all applicable
codes when installing an auxiliary power generator. Itis
aiso the installer's responsibility to determine if the gen-
erator is capable of supplying adequate power for a spe-
cific application. The following sections provide some
guidelines for the installation and operation of an auxilia-
ry power generator.

IMPORTANT: Consult qualified local personnel and fol-
fow all applicable codes for safe and proper installation.

B. Safety Considerations

Before this generator may be used to supply auxiliary
power, the installer must first become familiar with and
meet all codes applicable to the installation of an auxilia-
ry power generator. It is the installer’s responsibility to
follow the applicable rules from the National Electrical
Code (NEC), state, local, and OSHA codes for the instal-
lation and use of auxiliary power generators. The follow-
ing list includes major safety requirements of NEC for
auxiliary power generator installation.

1. Isolation is always required between a portable
generator and other sources of electric power.
Proper isolation procedures prevent possible in-
jury due to feedback from the generator to thespri-
mary source of electric power. Consult qualified
local personnel and follow all applicable cedes for
safe and proper instaliation.
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2. Overcurrent protection, such as fuses or circuit
breakers, is required if a generator is supplying a
permanent installation. Overcurrent protection
may not be required for generators supplying por-
table, cord-connected equipment through recep-
tacles mounted on the generator.

Qvercurrent protection may be factory installed if
the generator design and/or receptacle(s) require
overcurrent protection. If the generator design
and receptacle(s) protect themselves from over-
current conditions, circuit protection is not re-
quired and, thus, not factory installed.

3. Grounding requirements depend upon the op-
erating setup for the generator. If the generator

supplies only equipment mounted on the genera-
tor, or cord-connected equipment through gener-
ator-mounted receptacles, the generator frame
does not require grounding. If the generator is
mounted on a vehicle, the vehicle and generator
frames must be connected. If the generator is
supplying a permanent installation or some load
that'does not meet the mounting or receptacle
connection exclusion, the generator frame and
one of the supply conductors may have to be
arounded (refer to local codes for specific require-
ments).

A grounding terminal is normally provided on the
generator for grounding the generator case. To
ground the generator case, locate grounding ter-
minal, corfhect one end of ground cable to
grounding terminal, and connect remaining end
to a proper earth ground using adequate size
cable (refer to NEC for specific requirements).

When a conductor within the generator requires
grounding, a grounding terminal is normally pro-
vided within the generator.



4. @Ground fault protection for personnel on con-

struction sites must be provided with one of the
following methods:

a. Ground fault circuit interrupters (GFCl's) are
requiredonali 15 and 20 ampere 120 voit recep-
tacles not part of permanent wiring, and on all
receptactes with a grounded neutral conductor.

GFClI's are generally not required on portable
and vehicle-mounted generators rated not more
than 5 kW with circuit conductors isclated from
the frame, and on generators not connected to
15 or 20 ampere, 120 volt receptacles.

b. An assured equipment grounding program
may be used instead of GFCl's to provide
ground fault protection for personnel on con-
struction sites. Refer to NEC for specific pro-
gram procedures.

6-2. LOAD EVALUATION (Tables 6-1 And 6-2)

Betore connecting or operating the auxiliary power gen-
erator, the installer must determine if the generator is ca-
pable of supplying adequate power for a specific appli-
cation. Load and generator evaluation is essential for
satisfactory generator and equipment operation (see
Table 6-1),

A. Types Of Loads

Load requirements depend on the type of load con-
nected to the generator. There are two types of loads, re-
sistive and non-resistive. A resistive load, such as a light
bulb, requires a constant amount of power from the gen-
erator. A non-resistive load, such as a portable grinder,
requires variable amounts of power from the generator.
Because a grinder requires more power for motor start-
ing and is rarely used with a constant, even pressure,
the load requirements can change greater than the oper-
ator anticipates.

The following sections provide information on how to de-
termine running load and motor-starting requirements
{see Sections 6-2B and C).

B. Running Load Requirements

The total running load applied to the generator is calcu-
lated by adding up all the individual loads. Some equip-
ment is rated in amperes, others in watts. The require-
ments for most equipment are provided on its name-
plate.

EXAMPLE 1: If a drill requires 4.5 amperes at 115 volts,
calculate its runming power requirement in watts.
VOLTS x AMPERES = WATTS (EQUATION 1)

(Equation 1 provides an actual power
requirement for resistive loads, or an
approximate running requirement for
non-resistive loads.)

115V x 4.5A = 520W

Therefore, the individual load applied by the drill is 520

watts.

EXAMPLE 2: If a flood lamp is rated at 200 watts, the
individual load applied by the lamp is 200 waltts. if three

200 watt flood lamps are used with the drili from Example
1, add the individuat loads to calculate total load.

{200W + 200W + 200W) + 520W = 1120W

Therefore, the total load applied by the three flood lamps
and drill is 1120 watts.

C. Motor-Starting Requirements

Starting amperage requirements are many times the
running amperage of the motor. Starting requirements
mustbe determined to assure thatthe generator is capa-
ble of starting the mator without damagingit. This can be
done by examining the motor nameplate and identifying
the code letter specifying the starting kVA/HP required.
Table 6-2 lists common motor start codes with their start-
ing kVA/HP requirement.

If the kVA/HP requirement, motor horsepower, and volt-
age rating are known, the starting amperage can be cal-
culated.

EXAMPLE 3: Calculate the starting amperage required
for a 230V, 1/4 HP motor with a motor start code of G.

Calculate the starting amperage using the following
equation:

(EQUATION 2)
KVA/HP x HP x 1000 _ orapTiNG AMPERAGE
VOLTS
Voits = 230
HP = 1/4

Using Table 6-2, Code G resuits in kVA/HP = 6.3

6.3 x 1/4 x 1000
230

Therefore, starting the motor requires 6.85 amperes.

= 6.85A

Table 6-1. Single-Phase Induction Motor Starting
KVA/HP Requirements

Motor Start
Code Letter

KVA/HP

6.3
71
8.0
9.0
10.0
1.2
12.5
14.0

|2Z2|IZ2|r| Xl D

If a code letter is ngt present on the motor nameplate ap-
proximate starting amperage is equai to six tmes run-
ning amperage. This is a reasonable approximation for
all applications where the generator rated amperage is
at least twice the motor requirement. If the generator-to-
motor-size ratio is less than 2:1, acquire the needed in-
formation to properly determine the motor-starting re-
quirement.
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Table 6-2. Power Requirements*

APPROXIMATE

APPROXIMATE

APPROXIMATE

APPAOXIMATE

INDUSTRIAL MOTORS RATING STARTING WATTS | RUNNING WATTS FARM EQUIPMENT RATING | STaARTING WATTS | RUNNING WATTS
Spiit Phase 1/8 HP 800 300 Stock Tank De-lcer 1000 1000
1/6 HP 1225 500 Grain Cleaner 1/4 HP 1650 650
1/4 HP 1600 800 Portable Canveyor’ 1/2 HP 3400 1000
13 HP 2100 700 Grain Elevator 3/4 HP 4400 1400
1/2HP 378 875 Mitk Cooler 2900 1100
Miiker (Vacuym Pump) 2 HP 10500 2800
Capacitor Start- 1/3 HP 2020 72a
Induction Aun 1/2 HP 3075 975 FARM DUTY MOTORS 13 HP 1720 720
3/4 HP 4500 1400 Std. (e.g. Conveyors, 1/2 HP 2575 975
1HP 6100 1600 Feed Augers, Air ¥4 HP 4500 1400
1-1/2 HP 8200 2200 Lompressors) 1HP 100 1600
2HP 10550 2850 1-1/2 HP 8200 2200
IHP 15800 3300 2HP 10550 2850
5 HP 23300 6800 I HP 15300 2900
5 HP 23300 6800
Capacitor Start- 1-1/2 HP 8100 2000 High Torque {e.g. Bam 1-1/2HP 8100 2000
Capacitor Run 5 HP 23300 6000 Cleaners, Silo Unkeaders, SHP 23300 6000
7-1/2 HP 35000 8000 Sile Hoists, Bunk Feeders) T2 HP 35000 T ala)
10 HP 45730 10700 10 HP 46700 10740
3-1/2 Cu. Ft. Mixer 12 HP 3300 1000
Fan Duty 1/8 HP 1000 400 High Pressure 1.8 Gai/Min 500 PSI 2150 95¢
1/6 HP 1400 550 Washer 2 Gal/Min 550 PSI 4500 1400
1/4 HP 1850 650 2 Gal/Min 700 PS5l 6100 TB00
1/3HP 2406 800
12 HP 3500 1100
conrmacton | navwa | STORNE [ ArRoTWAE | mesomvia | nama | JperoRe | aerorere
Hand Drill 1/4" 350 350 Coffee Maker 1750 1750 Typ.
kE: 400 400 Elec. Range 6" Element 1500 1500
12 600 600 4" Element 2100 2100
Circular Saw 6-1/2° 500 soey Qven 5000 6000
7-1/4" 900 S00 Microwave 62%5W 2800 2000
a-1/4" 1400 1400 Television (Solid-State) BaAW 100 108
Tabie Saw g 4500 1500 Color 300 300
10" 300 1800 Radio 50-200 50-200
Band Saw 14" 2500 1100 Retrig. Or Freazer 3100 800
Bench Grinder &" 1720 720 Shaltow Well Pump 113 HP 2150 750
8" 3500 1400 1/2 WP 3100 1000
1w 5200 1600 Sump Pump 1/3 HP 2100 BOO
Air Compressor 1/2 HP 3000 1000 1/2 HP 3200 1050
3 HP 6000 1500 Dishwasher (Cool Dry} 2100 700
1.1/2 HP 8200 2200 {Hot Dry) 2850 1450
2HP 10500 2800 Clothes Dryer Gas 2500 700
Electric Chain Saw 1-1/2HP, 127 1100 1100 Electric 7550 5750
2 HP, 14" 1100 1100 Automatic Washer 3450 1150
Electric Trimmar Standard 9° 350 350 Gas Gr Fuel Qil
Heavy Duty 127 500 500 Furnace Blower 1/8 HP 800 300
Electric Cultivater 1/3 HP 2100 700 1/8 HP 1250 500
Etac. Hedge Trimmer 187 400 400 1/4 HP 1600 600
Flocd Lights HID 125 100 1/3HP 2100 7¢0
Metal Halide 313 250 12 HP 3225 875
Mercury Gentral Air Ganditiorder 10,000 BTY 3700 1500
& Sodium 100G 1400
Vapar 1250 1000 20,000 BTU 5800 2500
Submersible Pump 400 GPH 600 200 24,000 BTU 8750 3800
Centrifugal Pump 800 GPH 900 500 s 32,000 BTU 11500 5000
Floor Poiisher 3/4 HP, 18" 4500 1400 40,000 BTU 13800 6000
1 HP. 20" 6100 1600 Garage Door Opener t/4 HP 1650 550
High Pressure Washer 1/2 HP 3150 950 /3 HP 2125 725
3/4 HP 4500 1400 Electric Blanket Portable 400 400
1 HP 6100 1600 Dehumidifier 1450 650
55 Gal. Drurn Mixer 1/4 HP 1900 700 Vacuum Cleaner Standard 800 800
Wet & Dry Vac 1.7 HP S00 900 Deluxa 1100 1100
2.1/2 HP 1300 1360 Lights As Indicated
On Bulb
Toaster 2 Slice 1050 1050
- 4 Slice 1850 1650
* Hair Dryer 300-1200 300-1200
lron 1200 1200

*Motors require up to two or three times their starting wattage when starting under load.
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6-3. GENERATOR CAPABILITY
A. Auxiliary Power Output

Different types of loads require different types of output.
When a nonmotor load is applied, generator output goes
to the ampere requirement of the equipment. When a
motor load is applied, the generator attempts to supply
motor-starting amperage causing outputto drop to alow
voltage because the starting amperage is many times
the running amperage.

The total load requirements must not exceed the gener-
ator capability. When combining motor (non-resistive)
and resistive loads, compare the total load reqguired by
the equipment to the generator output. Limit load re-
quirements to the capabilities of the generator. For best
performance and load handling, only use approximately
90% of the available output. The 10% margin allows for
more satisfactory engine governor response to chang-
ing load situations. When loading the generator, always
apply the largest non-resistive (motor) load first, add
non-resistive loads in succession from largest to small-
est, and add resistive loads last.

B. Operation

It is the installer’s responsibility to follow all applicable
safety codes and guidelines for the installation and oper-
ation of an auxiliary power generator. Always start en-
gine and bring up o speed before starting any auxiliary
equipment connected to the auxiliary power receptacles
or junction box. Before stopping the engine, be sure to
turn off the auxiliary equipment.

The installer should check for proper generator/load op-
eration. If a motor does not start within 5 seconds, turn
off power to it or the motor will be damaged. This 5-sec-
ond-maximum-time rule should be applied to all motor-
starting situations to prevent damage to the start wind-
ing. If 90% of rated voltage is present across the mo-
tor terminals when running under load, then it is
safe to assume that it is properly running within the
capabilities of the generator.

6-4. STANDBYPOWER CONNECTIONS (Diagram
6-1)

The block diagram shown in Diagram 6-1 includes the
proper equipment and connections required for the gen-
erator to supply standby power during emergencies or
power outages.

@ 240V
120.’240 Volt Service *
ThiseWi o ! 12:," Neutral Conduct
ree- ire Power Compan eutral Conductor
Service |« Motar PenY 12:"
® NC) ©)
1
Double-Pole, D.Service . —>
Double-Throw 120V * lssco_? nhec
Transfer Switch 7 Angllucain >
120V Qvercurrent } Load
Protection =
*
.
!
Ground Conductor
Circuit /
Breakers
Or Fused i
Disconnect
Switeh
Conductors Of
I D / Extension Cord
@ 250V i S R P -
( ¥
120/240 Volt * 120V 1
S_‘;_ngie-Phase f
hree-Wire {
Generator Output | ¢ 120v IMPORTANT: Circled numbers
Connection ' malch steps in Section 6-4.
-

* =

$-0405

Diagram 6-1. Standby Power Equipment And Connections
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IMPORTANT: Consultqualified local personnel and fol-
fow afl applicable codes for safe and proper installation.
The following step numbers match the circled numbers

within Diagram 6-1.

5. Install terminals or plug of adequate amperage
capacity onto end of cable.

6. Make connections according to all codes and
safety practices.

1. Locate the power company or service meter, dis- 7. Turn off or unplug all auxiliary equipment con-

connect switch, and main overcurrent protection. nected to generator before starting or stopping

L . engine. When starting or stopping, the engine has

2. If necessary, obtain and install a double-pole, low speed which causes low voltage and frequen-

double-throw transfer switch between the service cy. For best performance and load handling, limit

meter and disconnect switch. load to approximately 90% of the available out-
IMPORTANT: Double-pole, double-throw transfer put.

switch rating must be the same as or greater than the 6-5. AUXILIARY POWER EXTENSION CORD

main overcurrent protection.

3. Ifnecessary, obtain and install circuit breakers or
fused disconnect switch to protect generator from
overioad conditions,

4. Select conductors of adequate amperage capac-

ity for the current rating of the generator and over-
current protection (see Section 8-5).

Table 6-3. Cord Lengths

SELECTION (Tables 6-3 And 6-4)

Extension cords may be necessary if power is supplied
to tools or lcad a distance from the generator. Select
cords of adequate amperage capacity, and use the fol-
lowing Tables 6-3 and 6-4 to select conductor size ac-
cording to cord length. Use the shortest cords possible
because excessive cord lengths may reduce output or
cause unit overload due to added resistance.

For 120 Volt Loads

Maximum Allowable Cord Length In Feet (Meters)
' For Conductor Size (AWG)*
oot | e |« [ o [ o [ w ] w ]
5 600 (?gg) (2628?; (14:3?7) (13003
7 840 (:gg) (27553 gfe(; (13%(:; (?523)
10 1200 ('1"22) gf, (15735; (13142) {?g) (?g)
5 o | X0 [ s om2 [o7e b330
20 2400 56285) (14?27) (g;) (?g) ?9‘;
o5 3000 (157353 (13142) (?g) | (?17)
30 3600 (14560) (2(73) (?g) (:1517)
35 4200 :3285) (Zg) (?g)
40 4800 (131 42) (?S) (?17) e
45 5400 230(3 (?S)
50 6000 (gg) ) (?g)

*Conductor size is based on maximum 2% voitage drop
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Table 6-4. Cord Lengths For 240 Volt Loads

Maximum Allowable Cord Length Iin Feet (Meters)
For Conductor Size (AWG)*

e | bt o [ a | W | u |
5 1200 (;?g) (?gg) (28245; (2603
7 1680 os) | o3 | @ | @ | w8
10 2400 (222) (?gg) (:138% (26295; (13285) (;?)
15 3600 (?gg) (?g% (26295) (10?6(; (;g) (?g)
20 4800 asn | 6o | e | @n | a8
25 6000 (‘1?’8% (26295) 83235) (;g)

R AN
35 8400 (2756(:; (1456':; (1301(;

a5 10,800 (26010) (1325

50 12,000 (15735) (1301{;

*Conductor size is based on maximum 2% voltage drop

SECTION 7 — OPERATOR CONTROLS

7-1.  AMPERAGE CONTROL (Figure 7-1)

A

The AMPERAGE contro! permits the operator to selecta
weld amperage between 50 and 180 amperes. The
scale surrounding the control is calibrated in amperes.

IMPORTANT: The AMPERAGE control may be ad-
justed while welding.

7-2.  RUN/IDLE SWITCH (Figure 7-1)
RUN / IDLE

© /2 ..
<

RUN

A. RUN Position

f <

When the RUN/IDLE switch is in the RUN position, en-
gine speed remains at governed weld rpm (3750). This
position is used when the generator is operating under
load the majority of the time.

B. RUN/IDLE Position

N S

When the RUN/IDLE switch is in the IDLE position, the
engine remains atidle rpm (2400) until an arc is struck or
aload is applied to the auxiliary receptacles. The engine
speed increases to weld rpm (3750) when an arc is
struck or a load is applied to the auxiliary power recep-
tacles.
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Approximately 12 seconds after the arc is broken or
power load is removed, the engine will return to idie rpm.
This time delay is nonadjustable.

7-3. CHOKE LEVER (Figures 7-1 and 9-2)

A CHOKE lever is provided for varying the fuel-air mix-
ture to the engine. When the CHOKE leveris placed fully
to the right in the full choke position (towards the rear of
the welding generator), very little air will be admitted to
the engine through the carburetor thereby supplying a
richer mixture of fuel. This position is required if the en-
gine is cold when started. As the engine warms up, move
the CHOKE lever to the left {towards the front of the
welding generator) slowly until it is as far as it will go in
the no choke position. Allow the engine to warm up for a
few minutes before applying a load. The choke control
can remain in the no choke position when restarting a
warm engine.

7-4. ENGINE ON-OFF SWITCH (Figure 7-1)

ION

(O oFF

The two-position Engine ON-OFF switch must be in the

Qil Fili/Dipstick
& Hour Meter

Amperage
Contro

Positive {+)
Weld Qutput
Receptacle

120 VAC Duplex
Receptacles

Receptacle
Circuit

Breakers /

Ne?atlve -}
Weld Output
Receptacie

Equipment Grounding

Terminal Run/dle
Switch Fuel Cap

¢ OPTIONAL

ON position to start the engine. Placing the switch in the
OFF position stops the engine. Place the switch in the
OFF position when the unit is not in use.

7-5. ENGINE START BUTTON (Figure 7-1)

d

START

Pushing the START button {the Engine ON-OFF switch
must be in the ON position for the engine to start) will ac-
tivate the starter motor. Release the button as soon as
the engine starts. Do not push START button while fly-
wheel is rotating.

7-6. HOUR METER (Optional) (Figure 7-1)

ENGINE HOURS

The meter, labeled ENGINE HOURS, registers the total
hours of engine operation. This information is usefut for
routine engine maintenance.

Air Cleaner Cover

Engine On-Off
Switch

T Engine Start

utton

Choke Laver
Location

ARV

SC-144 336

Figure 7-1. Welding Generator Controis
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SECTION 8 - SEQUENCE OF OPERATION

>

WARNING: ELECTRIC SHOCK can Kill;
MOVING PARTS can cause serious injury;
IMPROPER AIRFLOW AND EXPOSURE TO
ENVIRONMENT can damage internal parts.

* Do not touch live electrical parts.

e Stop engine, and disconnect negative (-)
battery cable from battery before inspecting
or servicing.

* Keep away from moving parts such as fans,
beilts, and rotors.

* Keep all covers and panels in place while
operating.

Warranty is void if the welding generator is oper-
ated with any portion of the outer enclosure
removed.

ARC RAYS can burn eyes and skin; NOISE
can damage hearing.

» Wear correct eye, ear, and body protection.

FUMES AND GASES can seriously harm
your health.

* Ventilale to keep from breathing fumes and
gases.

o If ventilation is inadequate, use approved
breathing device.

¢ Use in open, well ventilated areas, or vent
exhaust out of doors.

HOT METAL, SPATTER, SLAG, AND
EXHAUST can cause fire and burns.

o Watch for fire.

e Keep a fire extinguisher nearby, and know
how to use it. :

¢ Allowwork and equipment to cool before han-
dling.

ENGINE FUEL can cause fire or explosion.
* Stop engine before checking or adding fuel.

e Do not spill fuel; if spilled, wipe up.

* Do not refuel if engine is hot or running.
* Do not refuel near sparks or open flame.
* Do not smoke while refueling.

* Do not fill tank lo top; alfow room for
expansion.

MAGNETIC FIELDS FROM HIGH CURRENTS
can affect pacemaker operation.

* Wearers should consult their doctor before
going near arc welding, gouging, or spot weld-
ing operations. -

See Section 1-Safety Rules For Operation Of
Arc Welding Power Source for basic welding
safety information.

8-1. SHIELDED METAL ARC WELDING (SMAW)

WARNING: Read and follow safety informa-
tion at beginning of entire Sections 5 and 8
before proceeding.

Install and prepare unit as instructed in Section 4.
2. Wear dry insulating gloves and clothing.

3. Connectwork clamp to clean, bare metal at work-
piece.

4. Select proper electrode.

5. Rotate AMPERAGE controi to desired position
(see Section 7-1).

6. Limited auxiliary power is available at 120 vac re-
ceptacles for use while welding. Make connec-
tions to receptacies (see Section 5-3).

7. Start the engine as instructed in Section 8-3.

8. Wear welding helmet with proper filter lens ac-
cording to ANSI Z49.1.

9. Insert electrode into electrode holder and begin
welding.
AUXILIARY POWER OPERATION

WARNING: Read and follow safety informa-
tion at beginning of entire Sections 5 and 8
before proceeding.

8-2.

1. Install and prepare unit as instructed in Section 4,

2. Connect auxiliary equipment to auxiliary power
receptacles only.

3. Start engine as instructed in Section 8-3.
4.  Turn on auxiliary equipment and begin operation.

8-3. STARTING THE ENGINE

IMPORTANT: Read entire engine Owner's Manual
(KOHLER CH 12.5} before operating.

1. Engjne Prestart Checks
a. Oil Level

Check engine ¢il level. Fill to top mark on dip-
-stick if necessary (see engine manual for oil se-
lection specifications). Follow break-in mainte-
nance procedure according to Section 9-2.

b. Fuel Level

Check fugllevel. Fill tank with fresh, clean gaso-
ling if necessary (see engine manual for fuel
specifications).

WARNING: REMOVE FUEL CAP SLOWLY;
FUEL SPRAY may cause injury; FUEL may
be under pressure.

s Rotate fuel cap slowly and wait untif hissing

stops before removing cap.
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2. Place CHOKE leverin the full choke positionif en-
gine is cold and in the off position if the engine is
warm (see Section 7-3).

3. Place the RUN/IDLE switch in the desired posi-
tion (see Section 7-2).

IMPORTANT: The engine will run quieter and more effi-
ciently when used in the automatic idle (IDLE) position.

4, Place the Engine ON-OFF switch in the ON posi-
tion {see Section 7-4).

5. Proceed with step a or b depending on type of
starter:

a. Electric Start: Push the START button to acti-
vate the starter motor. Release the button as
soon as the engine starts (see Section 7-5).

CAUTION: REENGAGING THE STARTER
A MOTOR while flywheel is rotating or
EXCEEDING RATED CRANKING TIME can
damage starting components.
¢ Do not reengage starter motor until starter
pinion and flywheel have stopped rotating.

* Do not exceed engine manufacturer’s maxi-
mum cranking time.

Allow 1 minute cooling time before attempting to
restart engine.

b. Optional Retractable Starter: Pull starter rope
handle with a smooth, steady motion. Pull the
handle straight out to avoid excessive rope
wear from the starter rope guide.

6. For cold engines: Gradually return the choke fe-
ver to the no choke position after the engine starts
and warms up.

7.  Allow the engine o run for a few minutes before
applying a load. This is necessary to enable the
engine to warm up and ensure proper iubrication.

8-4. SHUTTING DOWN

1.  Stopwelding, and turn off or disconnect any auxii-
iary equipment.

2. Place the RUN/IDLE switch in the IDLE position.

3. Operate the engine at idle speed for a few min-
utes to allow internal engine temperatures to
equalize.

4. Place Engine ON-OFF switch in the OFF posi-
tion.

SECTION 9 — MAINTENANCE

9-1. ROUTINE MAINTENANCE (Table 9-1)

IMPORTANT: Every six months inspect the labels on
this unit for legibility. All precautionary labels must be
maintained in a clearly readable state and replaced
when necessary. See the Parts List for part numbers of
precautionary labels.

WARNING: ELECTRIC SHOCK can Kkill.
s Do not touch live electrical parts.

s Stop engine, and disconnect negative (-)
battery cable from battery before inspecting,
maintaining, or servicing.

MOVING PARTS can cause sericus injury.

e Keep away from moving parts such as fans,
belts, and rotors.

HOT ENGINE PARTS can cause severe
burns.

s Wear protective gloves and clothing when
working on a hot engine.

Maintenance to be performed only by qualified
persons.

A. Cables And Wiring

WARNING: Read and follow safety informa-
tion at beginning of entire Section 9-1 before
proceeding.
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Check interconnecting wiring and connections for tight-
ness and flaws. Be sure that the weld output cable
connections are clean and tight. Check the insulation for
hreaks or other signs of damage. Repair or replace ca-
bles or wiring as necessary.

B. Battery

WARNING: Read and follow safety informa-
tion at beginning of entire Section 8-1 before
proceeding.

nspect the battery for loose connections, damaged
cables, corrosion, cracked case or cover, ioose hotd
downs, and loose or deformed terminai posts.

Clean and tighten connections, replace cables, or
replace battery if necessary.

C. Cleaning And Inspecting

WARNING: Read and follow safety informa-
tion at beginning of entire Section 9-1 before
proceeding.

When performing routine oil changes at intervals
specified on the.unit maintenance label, clean and
inspect the unit as follows:

1. Keeptheinside of the welding generator clean by
blowing out the unit with clean, dry compressed
air.

2.  Wipe oil and fuel spills immediately to avoid accu-
mulation of dust.



3. Check for fluid leaks indicating locse oil or fuel
connections. Tighten loose connections, and
clean oil or fuel spills off engine.

IMPCRTANT: See the engine Owner's Manual (KOH-
LER CH 12.5 Engine) for complete engine care.

D. Maintenance And Inspection Of The Spark Ar-
restor

WARNING: ENGINE EXHAUST SPARKS can

cause fire.

® Exhaust spark arrestor must be installed in
accordance with local, state, and federal
regulations.

* Stop engine before cleaning spark arrestor,

* Clean spark arrestor in a noncombustible
environment.

HOT ENGINE PARTS can cause severe
burns.

* The exhaust system must be cold when
servicing the spark arrestor.

Internal combustion engines operating in a highly com-
bustible environment are a common fire hazard. Glow-
ing carbon particles blown out with the exhaust can re-
tain sufficient heat to ignite materials. While no practical
spark arresting device will stop ail sparks, this device will
minimize fire hazards by removing and trapping most
solid particles provided that it is properly maintained.

The spark arrestor should be inspected weekly or every
20 operating hours, whichever occurs first. There should
be no openingsin the screen greaterthan 0.023 in. {(0.58
mm) wide. If after cleaning and inspecting, there are any
missing or eroded wires, the spark arrestor should be re-
placed.

9-2. OIL AND FILTER

WARNING: Read and follow safety informa-
tion at beginning of Sections 9-1 and 9-6 be-
fore proceeding.
IMPORTANT: When draining oil use the oil drain plug
located directly below the starter motor on left side of
unit. The engine is equipped with three oil drain plugs,
but this one is the most accessible.

A. During Break-in Period

Replace break-in oil after the first 5 hours of engine oper-
ation with proper type and grade of oil as recommended
in the engine Owner's Manual (KOHLER CH 12.5 En-
gine).

B. After Break-In Period

IMPORTANT: The battery must be removed to replace
the oil fiter. Follow Section 9-6 for battery removal and
installation procedure.

Change the ail after every 100 hours of engine operation
and the filter after every 200 hours of engine operation.
Use correct type and grade of oil as listed in the engine
Owner’s Manual for expected temperature range before
next oil change.

Table 9-1. Maintenance Schedule

Frequency

Maintenance

After first 5 operating hours
{engine break-in).

Replace break-in cil (see Section 9-2).

Every day or before starting
engine.

Check fuel and oil levels (see Sections 4-3 and 4-4, and engine Owner’s Manual,
KOHLER CH 12.5). Check oil fevel at each fueiing.

Check air cleaner for dirty, loose, or damaged parts (see engine Owner’'s Manual,
KOHLER CH 12.5).

Check air intake and cocling areas, clean as necessary (see engine Owner's Man-
ual, KOHLER CH 12.5).

Every 20 hours.

Service spark arrestor, if applicable (see Section 9-1D).

Every 25 hours.

Service air precleaner element (see engine Owner's Manual, KOHLER CH 12.5).

Every 100 hours.

Change oil, (see engine Owner’s Manuat, KOHLER CH 12.5).

Check spark plug and air filter (see engine Owner's Manual, KOHLER CH 12.5).

Check cables, wiring {see Section 9-1A), and battery (see Section 9-18).

Units in heavy service environments: check labels; clean and inspect unit (see
Section 9-1C).

Every 200 hours.

Change oil filter (see engine Owner's Manual, KOHLER CH 12.5).

Replace fuel filter (see Section 9-4).

Annually or every 500 hours.

Have starter motgr drive serviced (see engine Owner's Manual, KOHLER CH
12.5). *

Every 1000 hours.

Check brushes and slip rings (see Section 9-5). Check all labels (see IMPORTANT
block, Section 9-1). Clean and inspect unit (see Section 9-1C).
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9-3. AIR CLEANER

CAUTION: DIRTY AIR can damage engine.
* Do not operate engine with dirty air cleaner
element in place.

* Do not operate engine without air cleaner
element in place.

The air cleaner is one of the most important parts of the
engine from the standpoint of engine life. If dirty air gets
into the engine, it can cause major engine damage within
a few operating hours.

This engine is equipped with a dry paper type filter ele-
ment and an oiled foam precleaner. Searvice air filter and
precleaner according to maintenance label and engine
Owner's Manual (KOHLER CH 12.5 Engine).

8-4. FUEL FILTER

WARNING: ENGINE FUEL can cause fire or
explosion.
* Stop engine before working on fuel system.
Do not spill fuel; if spilled, wipe up.

¢ Do not service fuel filter if engine is hot or
running.

Do not service fuel filter near sparks or open
flame.

* Do not smoke while servicing fuel filter.

* Keep a fire extinguisher nearby, and know
how to use it.

Maintenance to be performed only by qualified
persons.

This welding generator is equipped with an in-line fuel fil-
ter located near the fuel pump. The fuel filker should be
replaced after every 200 hours of operation, or more of-
ten depending on the quality of gasoline used and how
dusty and dirty the location is in which the engine is being
used. To replace the in-line fuel filter, proceed as follow:

1. Allow engine to cool. Iftank contains fuel, careful-
ly clamp fuel line between tank and filter to pre-
vent leaking fuel while changing filter.

2. Release hose clamps, and remove filter. Wipe up
fuel.

3. inspect fuel line for any cracks or deterioration,
and replace if necessary.

4. install new fuel filter {make sure direction of fuel
flow is correct), and secure with clamps.

5. If applicable, remove clamp attached in Step 1.
Inspect fuel line connections for leaks; correct
any leaks.

6. Wipe up any spilled fuel. -

7. Start engine as instructed in Section 8-3.

8. Reinspect fuel line connections for leaks.
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9. Stop engine, and correct any leaks.

10.  Wipe up any spilled fuel, and resume operation.

9-5. BRUSHES AND SLIP RINGS (Figure 9-1)

WARNING: ELECTRIC SHOCK can Kkill.
* Do nof touch live electrical paris.

* Stop engine, and disconnect negative (-)
battery cable from battery before inspecting,
maintaining, or servicing.

MOVING PARTS can cause serious injury.

* Keep away from moving parts such as fans,
belts, and rotors.

HOT ENGINE PARTS can cause severe

burns.

¢ Wear protective gloves and clothing when
working on a hot engine.

Maintenance to be performed only by qualified
persons.

Brush life is very good under most operating conditions.
The brushes and slip rings shouid be inspected every
1000 hours or whenever excitation voltage is lost. Check
for cleanliness of the slip rings and the freedom of motion
ofthe brushes. If the welding generator has been operat-
ing under extremely dusty or dirty conditions, increase
the frequency of inspection.

Under normal use the slip rings will discolor to a dark
brown. If a buildup of brush material is noted, it may be
necessary to clean the slip rings. Use a number 220 or
finer sandpaper. Never use emery cloth as part of the
emery will embed itself into the rings, and in turn destroy
the carbon brushes.

Replace the brushes if they become chipped or broken
or if less than 5/16 in. {8.0 mm) of brush material will be
left at the next projected inspection interval.

To inspect or replace brushes, proceed as follows:

WARNING: Read and follow safety informa-
tion at beginning of entire Section 9-4 before
proceeding.

1. Remove spark plug wire from spark plug.

2. Remove lower front panel and plastic fan shroud
from end of stator barrel.

3. Remove fan from rotor as follows:

a. Remove clamp, 5/16 in. bolt, lock washer, and
flat washer from rotor shatft.

b. Gently work fan back and forth untit it slides off.

4. Disconnect lead 28 (towards stator coils) and
lead 33 (towards endbell) from brushes.

5. Hemove brush bracket screws. Brush assembly
is now free.



Brush With Spring

5/16 in. (8.0 mm)——1 |._
Minimum

Brush Holder

-

Brush Holder Bracket

5-0234 N

Clamp Rotor Shaft Location

Endbeil

Bolt (Screws Into
Rotor Shaft)

Fan Shroud

Ref. 5D-144 337

Figure 9-1. Brush Replacement Components

6.  If necessary, clean the slip rings. » Do not alfow tools to cause sparks when work-
7. Remove brushes from holder bracket, and if nec- ing on a battery.
essary install new brushes. * Always wear a face shield and proper protec-
, tive gloves and clothing when working on a
8. Heinstall brush assembly, and reconnect leads battery.
33 and 28. * Do not allow positive (+) battery terminal to
9. Reinstall fan. Replace flat washer, lock washer, touch the frame and cause sparks during re-
bolt, and clamp. Lightly grasp fan blade and tight- moval.
en bolt to 12 ft-Ibs. (N-m). Use the following procedure to prevent sparks when re-

IMPORTANT: When installing clamp, position clamp moving or nstalling a battery:

screw opposite (180 degrees) keyway on fan. 1. Besure engine is fully stopped, and Engine Con-
trol switch is in the OFF position.
10.  Reinstall shroud and lower front panel. Reattach 2. Locate battery in unit.

spark plug wire. Disconnect negative (—) battery cable frst and
positive (+) cable last.

9-6. BATTERY REPLACEMENT PROCEDURE Remove hold down device.

WARNING: SPARKS OR FLAMES can cause 5. Remove battery.
BATTERY GASES to EXPLODE; BATTERY
ACID can burn eyes and skin. 6. Install new (or charged) I;attery so that terrminals
* Stop engine before disconnecting or connect- are toward outside of unit.
ing battery cables. * 7. Reinstall and secure hold down device.
* Keep sparks, flames, cigarettes, and other ig- 8. Connect positive (+) cable first and negative {-)
nition sources away from batteries. cable last,
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9-7. MAINTENANCE-FREE BATTERY CHARGING

WARNING: CHARGING FROZEN BATTERY
can cause the battery to explode and result
in serious injury or damage to equipment;
BATTERY ACID ¢an hurn eyes, skin, destroy
clothing, and damage other material;
BATTERY GASES can explode and shatter
battery.

o Alfow battery to warm up to 60° F (16° C)
before charging if battery is frozen,

¢ Wear a face shield, proper protective ciothing,
and remove all metal jewelry,

s Do not spilf or splash battery fluid.

¢ Do not apply pressure to walls of filled battery
— use battery carrier, or place hands on oppo-
site corners when liffing battery.

* Keep sparks, flames, cigareftes, and other
ignition sources away from batteries.

o Use enough ventilation to keep battery gases
from building up during and for several hours
after battery charging.

* Do not touch or move connections on battery
while battery charger is on.

» Do not fean over battery when charging.

* Be sure battery charger connections to
battery are clean and tight.

s Turn off battery charger before disconnecting
charger from baltery.

® Be sure battery charger output matches
battery voltage.

» Turn off battery charger before disconnecting
charger from battery.

1. Remove battery from unit (see Section 8-6), and
place on a level worktable or other suitabie sur-
face.

2. If battery has removable vent caps, check the
condition of the electrolyte as follows:

a. Checkefectrolyte temperaturein one ofthe cen-
ter cells with a battery thermometer. For each
10°F (6°C) increment above 80°F (27°C), a cor-
rection factor of 0.004 specific gravity must be
added to the specific gravity reading taken in
Step 2b. For each 10°F (6°C) increment below
BO°F (27°C}, 0.004 must be subtracted from the
reading taken in Step 2b.

b. Check the specific gravity of each cell with a hy-
drometer. (Draw in and expel the electrolyte two
or three times from the first cell to be tested to
adjust the temperature of the hydrometer to that
electrolyte). -

c. Hacorrected specific gravity reading of 1.225 at
80°F (27°C) is not obtained, replace the vent
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caps and recharge the battery following the bat-
tery charger manufacturer’'s instructions.

3. Ilithe battery does not have removable vent caps,
check the condition of the battery as follows:

a. Check the stabilized open-circuit voitage of the
battery. For a 12 voits battery any reading below
12.4 volts indicates the battery needs charging.
Disconnect both battery cables from the battery,
and allow battery voltage to stabilize for several
hours.

b. If the stabilized open-circuit voltage is below
12.4 volts, charge the battery following the bat-
tery charger manufacturer’s instructions,

4. Reinstall battery in unit.

5. Replace battery hold down, and tighten securely.
Do not overtighten.

6. Connect positive (+) battery cable to positive {+)
battery terminal.

7. Connect negative (-} battery cable to negative {-)
battery terminal.

9-8. ENGINE SPEED ADJUSTMENTS (Figure 9-2)

WARNING: ELECTRIC SHOCK can Kill.
* Do not touch live electrical parts.

MOVING PARTS can cause serious injury.

* Keep away from moving parts such as fans,
belts, and rotors.

HOT ENGINE PARTS can cause severe
burns.

e Wear protective gloves and clothing when
working on a hot engine.

IMPORTANT: Clean and gap spark plug, and warm up
engine before proceeding with the engine speed adjust-
ments.

The engine speeds have been factory adjusted and
should not require frequent readjustment. After tuning
the engine, check the speeds with a tachometer. With no
load applied, the IDLE speed should be 2400 rpm {100
rpm) and the RUN speed between 3725 and 3750 rpm. If
necessary, adjust the speeds as follows:

A. RUN Speed Adjustment

1. Loeate engine run speed adjustment bracket on
right side of unit (see Figure 9-2}.

2. Loosenbothrunspeed adjustment bracket securing
bolts approximately 1-1/4 turns using a 10 mm.
socket or wrench.

3. Start engine ds instructed in Section 8-3 and place
RUN/IDLE switch in RUN position.

4. To lower engine speed slide run speed adjustment
bracket towards front of unit. To raise engine speed
slide bracket towards rear of unit. Adjust bracket un-
til engine speed is between 3725 and 3750 rpm and
retighten securing bolts.



5. Place RUN/IDLE switch in IDLE position and let en- solenoid bracket. Retighten two securing
gine idle down. Return RUN/IDLE switch to RUN po- SCrews.
sition and recheck RUN speed. Engine should re-
turn to correct run speed. Do this several times. If
necessary, repeat Steps 2 through 5 until RUN
speed is correctly adjusted.

¢. Push top of governor arm toward carburetor as
far as it will go and recheck idle paddle/idie sole-
noid bracket gap and alignment. Readjust if

necessary.
6. Rechecktightness of securing boits and stop engine 3. Remove air cleaner cover and locate carburetor
accarding to Section 8-4. idle speed adjusting screw by locking down from
B. IDLE Speed Adjustment tqp of unit.through the opening‘ between the en-
gine and air cleaner base (see Figure 9-2 for IDLE

1. Locate idie solenoid post and bracket, idle speed adjusting screw location).

paddle, and governor arm (see Figure 9-2). IMPORTANT: Do not remove the air cleaner base when

2. Push top of governor arm towards carburetor as making carburetor adjustments.
far as it will go. This will swing the idle paddie to- _
wards the idle solenoid post and bracket. There 4. Start engine as instructed in Section 8-3. Place
should be approximate[y ai/16in. (2 mm) gap be- RUN/IDLE switch in IDLE position and let engine
tween the idle paddle and the idle solenoid post idle down.
and bracket. Also, the idle paddle should align 5. AdjustIDLE speedbyturningidle speed adjusting
squarely with the idle solenoid bracket. If neces- screw clockwise to increase idle speed and coun-
sary, adjust as follows: terclockwise to reduce idle speed.
a. Loosen the two screws securing idle paddle to 6. If proper IDLE speed cannot be attained by ad-
the governor arm. justing idle speed adjusting screw, shut down en-

gine and recheck idle paddie/idle solenoid brack-
et gap and alignment (see Step 2). If readjust-
ment is necessary, repeat Steps 2 through 5.

b. With engine off, adjust idle paddie so that there
is approximately a 1/4 in. (6 mm) gap between
top of idle paddie and top of idle solenoid brack-
et, and approximately 5/16 in. (8 mm) gap be- 7. Stopengine according to Section 8-4 and reinstall
tween bottom of idle paddle and bottom of idle air cleaner cover.

Air Cleaner Cover

Air Cleaner Cover
Securing Knoh

Idle Speed Adjusting Screw\ =
Carburetor \' K
Idle Fuel Mixture B 5
Adjusting Needle ||
Valve B
Front Of Unit Rear Of Unit
H
Run Fuel Mixture / i
Adjusting Needle *1/4 in J
Vaive . /
i Choke Lever (Shown In
Idle Solenoid bl
Bracket Full Choke Position)
ldie Solenoid
Post Securing Governor Arm

Screws

Paddle Run Speed Adjustment
*Carburetor Linkage Shown With Engine Not Running Bracket SC-144 335-8

Figure 9-2. Engine Speed And Carburetor Adjustments With Components
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SECTION 10 - TROUBLESHOOTING

10-1. GENERAL

Itis assumed that proper installation has been made, ac-
cording to Section 4 of this manual, the operator is famii-
iar with the function of controls, the welding generator
was functioning properly, and the trouble is not related to
the welding process.

10-2. BOOSTER BATTERY JUMP STARTING

If jump starting is attempted, use the following safety
precautions and the step-by-step procedures in order of
appearance.

WARNING: BATTERY GASES OR A
DAMAGED BATTERY can explode thereby
shattering the battery; BATTERY ACID can
burn eyes, skin, destroy clothing, and dam-
age other material; MOVING PARTS AND
IMPROPER CONNECTIONS can cause
serious injury and damage equipment.

e Keep sparks, flames, cigarettes, and other
ignition sources away from battery.

* Be sure that all personnel are a safe distance
from batteries and away from moving parts
while starting.

e Do not jump start a frozen or compfetely
discharged battery.

¢ Do not jump start a battery which has logse
terminals or one having evidence of damage
such as a cracked case or cover.

® Be sure that vent caps are tight and level on
both batteries, and cover both batteries with a
damp cloth.

o Wear correct eye and body protection, and
remove all metal jewelry.

* Keep jumper cables away from moving parts.

* Do not jump start a trailer-mounted welding
generator with the towing vehicle battery un-
less the trailer is completely disconnected
from the towing vehicle.

* Do not jump start a vehicle-mounted welding
generator from the vehicle battery.

« |f booster battery is installed in a vehicle, do
not allow vehicle to touch welding generator
case or frame.

* Do not jump slart by applying power to weld
output receptacles or terminals.

* Do not allow jumper cable clamps to touch
any other metal while aftaching or removing
cables.

1. Use properly insulated jumper cables of ade-
quate size. *

2. Connect ends of one cable to positive {+) termi-
nals of each battery.
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3. Connect one end of other cable to negative ()
terminal booster battery.

4. Connectremaining end of cable to welding gener-
ator enging block at least 18 in. (457 mm) from
battery (do not connect to welding generator
case, frame, or equipment grounding terminals
as damage to equipment can result).

5. Wait at least one minute after connecting cables
before starting engine.

6. Start engine following procedures outlined in
Section 8 (Sequence of Operation) of this manual
and allow engine to return to idle speed. If the unit
does not start after cranking for ten seconds, stop
the jump starting procedure and allow a one min-
ute starter motor cool-down period between start-
ing attempts. More than ten seconds seldom
starts the engine unless some mechanical adjust-
ment is made.

~

Remove jumper cable from engine block.

Remove other end of same cable from booster
battery negative (-) terminal.

o

9. Remove other jumper cable from welding genera-
tor battery positive (+) terminal.

10. Remove remaining end of cable from booster bat-
tery positive (+) terminal.

t1.  Discard damp cloths.

10-3. OVERLOAD PROTECTION

WARNING: ELECTRIC SHOCK can kill.

* Do not touch live electrical parts.

e Stop engine, and disconnect negative (-)
battery cable from battery before inspecting,
maintaining, or servicing.

MOVING PARTS can cause serious injury.

¢ Keep away from moving parts such as fans,
belts, and rotors.
i

HOT ENGINE PARTS can cause severe
burns.

» Wear protective gloves and clothing when
working on a hot engine.

INCORRECT FUSE can damage unit.

¢ Useonlyreplacement fuse of same size, type,
and rating (see Parts List).

A. Resetting Circuit Breakers

WARNING: Read and follow safety informa-
tion at beginning of entire Section 10-3 be-
fore proceeding.

The circuit breakers are automatic-trip type breakers.
When the circuit breaker button is in (on position), the



circuit breaker is functional. When the button is out (off
position), the breaker is open and the related circuit does
not work.

If a circuit breaker trips when equipment use begins, a
fault is probably present in the equipment. If a breaker
trips after prolonged equipment use, an overload condi-
tion is probably present. Should a breaker trip, proceed
as follows:

1. Locate and repair fault or reduce receptacie load.

2. Reconnect equipment to receptacie and start en-
gine.

3. Reset circuit breaker (depress button); it may be
necessary to allow a cooling period before the
breaker can be reset.

B. Exciter Excitation Winding Protection

WARNING: Read and follow safety informa-
tion at beginning of entire Section 10-3 be-
fore proceeding.

The excitation winding is protected by fuse F 1, located at
the upper right corner on the component mounting pan-
el. Should F1 open, there would be low weld and auxilia-
ry power open circuit voltage.

IMPORTANT: /f fuse F1 opens, the fault is probably in
rectifier SR1. Contact the nearest Factory Authorized
Service Station. .

To replace F1, proceed as follows:

1. Remove top panel. Lacate F1 in upper right cor-
ner of component mounting panel.

2. Check F1, and replace if necessary. Also check
SR1.

3. Reinstall top panel.

10-4. LOW OIL PRESSURE SHUTDOWN

This unit is equipped with a low oil pressure shutdown
switch S4. Should the oil pressure become too low, this
switch would activate and make the unit completely in-
operative. Should this accur, consultthe engine Owner's
Manual (KOHLER CH12.5 Engine), and add oil accord-

ingly.

10-5. CIRCUIT BOARD PC1 AND IDLE MODULE

PC2 HANDLING PRECAUTIONS

WARNING: ELECTRIC SHOCK can kill.

* Do not touch live electrical parts.

* Stop engine, and disconnect negative (-}
battery cable from battery before inspecting,
maintaining, or servicing.

MOVING PARTS can cause serious injury.

¢ Keep away from moving parts such as fans,
beits, and rotors.

HOT ENGINE PARTS can cause severe

burns.

* Wear protective gloves and clothing when
working on a hot engine.

Maintenance to be performed only by qualified
persons.

CAUTION: ELECTROSTATIC DISCHARGE
(ESD) can damage circuit boards.

* Put on properly grounded wrist strap
BEFORE handling circuit boards.

» Transport circuit boards in proper static-
shielding carriers or packages.

* Perform work only at a static-safe work area.

INCORRECT INSTALLATION or misaligned

plugs can damage circuit board.

* Be sure that plugs are properly instailed and
aligned.

EXCESSIVE PRESSURE can break circuit

board.

* Use only minimal pressure and gentle move-
ment when disconnecting or connecting
board plugs and removing or installing board.

If any of the circuit boards or modules are not working,
tollow the precautions above, and contact the nearest
Factory Authorized Service Station.

10-6. TROUBLESHOOTING (Tables 10-1 Through
10-3)

WARNING: ELECTRIC SHOCK can kill.
* Do not touch live electrical parts.

e Stop engine, and disconnect negative (-)
battery cable from battery before inspecting,
maintaining, or servicing.

MOVING PARTS can cause serious injury.

* Keep away from moving parts such as fans,
belts, and rotors.

HOT ENGINE PARTS can cause severe
burns.

» Wear protective gloves and clothing when
working on a hot engine.

Trdub{eshooting to be performed only by
qualified persons.

The following tables are designed to diagnose and pro-
vide remedies for some of the troubles that may develop
in this welding generator.

Use these tables in conjunction with the circuit diagram
while performing troubleshooting procedures. If the
trouble is not remedied after performing these proce-
dures, contact the nearest Factory Authorized Service
Station. In all cases of equipment malfunction, strictly
follow the manufacturer’s procedures and instructions.
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Table 10-1. Weld Troubleshooting

WELDING TROUBLE

PROBABLE CAUSE

REMEDY

Low weld and power open cir-
cuit voltage.

Fuse F1 open.

Check and replace F1 (see Secticn 10-3).

Low weld output; low auxiliary
power present.

Current transformer CT2.

Contact nearest Factory Authorized Service Sta-
tion.

Integrated rectifiers SR2 and
SR3.

Contact nearest Factory Authorized Service Sta-
tion.

Field Current Regulator Board
PC1

See Section 10-5, and contact nearest Factory
Authorized Service Station.

Main rectifier SR4.

Contact nearest Factory Authorized Service Sta-
tion.

Erratic weld and power output.

Dirty slip rings and/or worn
brushes.

Clean slip rings and/or replace worn brushes
(see Section 9-5, and contact nearest Factory
Authorized Service Station}).

Erratic welding arc.

Locse or dirty connections.

Check connections both inside and outside weld-
ing generator.

Wrong eiectrode polarity.

Change to proper electrode polarity.

Improper connection to work-
piece.

Check and tighten work clamp connection.

Field Current Regulater Board
PC1.

See Section 10-5, and contact nearest Factory
Authorized Service Station.

Stabilizer DC-Z.

Contact nearest Factory Authorized Service Sta-
tion.

Low engine speed.

Adjust engine speed (see Section 9-8).

Weld output uncontroliable;
auxiliary power present.

Improper connection to work-
piece.

Check and tighten work clamp connection.

AMPERAGE control R1.

Contact nearest Factory Authorized Service Sta-
tion.

Field Current Regulator Board
PC1.

See Section 10-5, and contact nearest Factory
Autharized Service Station.

Low weld output.

Engine running below required
speed.

Check air filter; clean or replace as necessary.

Clean and adjust spark plug {see engine Own-
er's Manual, KOHLER CH 12.5).

Adjust engine speed (see Section 9-8).

Engine not developing proper
horsepower.

Perform necessary engine maintenance (see
engine Owner’s Manual, KOHLER CH 12 5).
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Table 10-2. Auxiliary Power Troubleshooting

AUXILIARY POWER
TROUBLE

PROBABLE CAUSE

REMEDY

No auxiliary power output at re-
ceplacles RC1 and RC2.

Receptacle circuit breaker(s)
open.

Check receptacle circuit breakers (see Sections
5-3 thru 5-5 and 10-3}.

Receptacle or receptacle wir-
ing.

Check connections at receptacles RC1 and
RC2. Replace receptacle if necessary.

Erratic power output at recep-
tacles RC1 and RC2.

Dirty slip rings and/or worn
brushes.

Clean slip rings and reptace worn brushes (see
Section 9-5, and contact nearest Factory Autho-
rized Service Station).

Low power output at recep-
tacles RC1 and RC2.

Engine running below required
speed.

Check air cleaner; clean or replace as necessary
{see Section 9-3).

Clean and adjust spark plug; adjust carburetor
{see engine Owner's Manual, KOHLER CH
12.5).

Adjust engine speed (see Section 3-8).

Engine not developing proper
horsepower.

Perform necessary engine maintenance (see
engine Owner’'s Manual, KOHLER CH 12.5).

Table 10-3. Engine Troubl

eshooting

ENGINE TRQUBLE

PROBABLE CAUSE

REMEDY

Engine will not start; starter
turns over slowly or not at all.

Battery problem.

Check engine charging system according to
engine service manual (not supplied with
engine).

Inspect electrical system. If trouble is isolated to
battery, replace it {see Section 9-6).

Jump start the engine using approved safety
practices and booster battery (see Section 10-2).

Engine will not start; starter
does not turn over.

Engine ON-OFF switch S2.

Check S2, and replace if necessary.

Engine START button PB1.

Check PB1, and replace if necessary.

Engine will not start; starter
turns over,

Low oil pressure shutdown
switch S4 closed.

Check oil level {(see Section 10-4, and engine
Owner's Manual KOHLER CH 12.5).

Engine trouble.

See engine Owner's Manual (KOHLER CH
12.5).

Battery discharges between
uses.

Voltage regulator or alternator.

Check voltage regulator and alternator; and
replace if necessary.

Acid buildup, a white-grayish
substance, on top of battery.

Clean battery, terminals, and posts with baking
soda solution; rinse with clear water.

Infrequent use.

Recharge battery (approximately every 3
months) (see Section 8-7).

Battery.

Replace battery (see Section 9-6).

Engine idles, butdoes notcome
up to weld speed.

RUN speed requifes adjust-
ment.

Adjust RUN speed (see Section 9-8).

Loose or dity connections to
Autoldle Module PC2 or current
transformer CT1.

Check connections to PC2 and CT1.

Current transformer CT1.

Contact nearest Factory Authorized Service
Station.

Auto Idle Module PC2.

See Section 10-5, and contact nearest Factory
Authorized Service Station,

Unstable or sluggish engine
speeds.

Idle solenoid linkage binding.

Inspect and readjust linkage if necessary (see
Section 9-8).

Idle solenoid <«paddle not

properly adjusted.

Inspect and readjust paddle if necessary (see
Section 9-8).

Engine requires tune-up.

Refer to engine Owner's Manual (KOHLER CH
12,5 Engine), and tune-up engine.
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SECTION 11 - ELECTRICAL DIAGRAMS
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Diagram 11-3. Circuit Diagrém For Field Current Regulator Board PC1

CM-436 P.age 34



SECTION 12 - PRINCIPLES OF SHIELDED METAL ARC WELDING

12-1. GENERAL

Shielded Metal Arc welding with a transformer welding
machine depends upon the fundamental fact that when
one side of the secondary welding circuitis attachedto a
piece of steel and the other side of the circuit is con-
nected to an electrode, an arc will be established when
the electrode touches the steel. If the arcis properly con-
trolied, the metal from the electrode will pass through the
arc and be deposited on the steel. When the electrode is
moved along the steel at the correct speed, the metal will
deposit a uniform layer called a bead. The electrodes
used in welding are carefully manufactured to produce
strong, sound welds. They consist of a core of steel wire,
usually called mild since it contains a low {0.10-0.14)
percentage of carbon. Around this core is applied a spe-
cial coating which assists in creating the arc and at the
same time protects the molten steel as it transfers
across the arc.

In order to utilize these principles in shielded metal arc
welding, some means of controlling the power is essen-
tial. The power in a welding circuit is determined by the
voltage and current. The arc voltage is governed by the
arc length and the electrode diameter. Therefore, the
practical measure of the power or heat is in terms of the
current, measured in amperes. A small electrode re-
quires less current than a large cne. To simpiify opera-
tion, the scale on the front of the weiding machine is
marked off for the various current values.

The exact current required for a job depends upon the
size of the pieces to be welded and the position of weld-
ing. Generally, a lower current will be sufficient for weld-
ing on a small part than would be necessary toweld on a
large piece of the same thickness. Similarly, with a given
size of electrode, a lower current should be used on thin
metals than on the thicker sections. Most manufacturers
of electrodes have ampere recommendation charts
available.

Table 12-1. Current Requirements For
Mild Steel Electrodes

Amperage
%';‘::;:tg: Min. Max.
5/64 20 50
3/32 40 80
1/8 65 125 «
5/32 90 160
3/16 120 180

===>

Butt Fillet ;

S-0044

Figure 12-1. Flat Position Welds

While it is always easier o weld on work in the flat posi-
tion, as shown in Figure 12-1, accasionally, it is neces-
sary to weldin a horizontal, vertical, or overhead position
as shown in Figures 12-2, 12-3, and 12-4, respectively.
Generally, under these conditions it is helpful to reduce
the current from the value used on welding in the flat po-

sition.
Butt Fillet §-0045

Figure 12-2. Horizontal Position Welds

Butt Fillet ] 5-0046

Figure 12-3. Vertical Position Welds

Fillet $-0047
Figure 12-4. Overhead Position Welds

12-2. STRIKING THE ARC-RUNNING BEADS

In learning Jo weld there are certain fundamentai steps
which must be mastered before one can attemp! to weid
on actual work. Prior to striking an arc, insert the elec-
trode in the holder as shown in Figure 12-5. To stnke an
arc, Figure 12-6 illustrates what is commonly known as
the “scratch start technique”. In this method the striking
end of the electrode is dragged across the work in a
manner much the same as striking a match When the
electrode touches the work, the welding current stans if
held in this position, the electrode would “freeze” or weld
itself to the work. To overcome this, the electrode should
be slightly withdrawn from the work immediatety after
contact has been made. The distance that the electrode
is withdrawn is small and depends upon the ditameter of
the electrode; this distance is known as the arc length. If
in striking an arc, the electrode freezes, it may be freed
by a quick twist of the wrist.
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S

$-0048

Figure 12-5. Electrode Insertion

Established 5-0049
Figure 12-6. Arc Initiation — Scratch
Start Technigue

Another method of establishing the arc is known as the
“tapping method” as shown in Figure 12-7. The elec-
trode is brought straight down on the work and immedi-
ately after contact, is withdrawn to the proper arc length.

n
Il
I
I

Arc

Established 50050

Figure 12-7. Arc Initiation — Tapping Technique

Practice striking the arc using both methods. Generally
the scratch method is preferred for arc welding.

Determination of the correct arc length is difficult since
thereis no ready means of measuring it. As a preliminary
guide, use about 1/16" arc length on 1/16" and 3/32"
electrodes; for 1/8" and 5/32" electrodes use about 1/8”
arc length. As skill is acquired, the sound of the arc will
be a good guide. A short arc with correct current will give
a sharp, crackling sound.

A portion of the electrode coating forms a protective
coating called slag over the deposited weld metal. To ex-
amine the weld, remove the slag from the weld with a
chipping hammer.

Once the knack of establishing and holding an arc has
been learned, the next stepis learningto run agood weld
bead. In the beginning it is best to run beads of weld
metal on flat plates using a full electrode. Practice mov-
ing from left to right and from right to left. The electrede .
should be held less than perpendicular to the work, tilting
it in the direction of travel. The correct position is shown
in Figure 12-8.
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Electrode

Direction Of Welding S-0051
Figure 12-8. Electrode Position

A proper weld bead is illustrated in Figure 12-8. This
shows a cross-section through the bead and identifies
the various terms used in describing a weld. To produce
these resultsitis necessary to hold a short arc, travel ata
uniform speed, and feed the electrode downward at a
constant rate as it melts.

Fine Spatter

Crater

\%@

N

Crater

Bead Build Up
[—&’::f_mé__—_'f/

Weld Bead
No Overtap

Fine Spatter

1/16"
Penetration

No Overlap

116"
Penetration

ood
G 5-p052

Figure 12-9, Proper Weld Bead

Probably the first attempts in the practice wili fall short of
the resuits shown. Too long an arc will be held or the
travel speed will vary from slow to fast and the welds will
look as illustrated in Figure 12-10 showing a cross sec-
tion through a poor weld bead. In addition, the weld will
probably be spongy (porous) and of low strength.

Large Spatter Deposits

Slight Crater

Bead 'Rough -

Not Uniform
W /
I N\ |
\

No Penetration

Stight Crater

T
Bad QOverlap Bad OVerlap
No Penetration™ | I

Figure 12-10. Poor Weld Bead

5-D053

Continue practicing until uniform beads as shown in Fig-
ure 12-9 can be produced. A good method of practicing



is to deposit a series of beads, one next to the other until
the piate is covered. The slag must be thoroughly re-
maoved between each pass. Then deposit another series
of beads at right angles to the first, thus building up the
plate to a greater thickness.

12-3. WEAVING

Whenitis necessary to cover a wider areain one pass of
the electrode, a method known as weaving is employed.
In this the electrode is moved or oscillated from side to
side in a set pattern. In order t¢ be sure of uniform depos-
its, it is necessary 1o use a definite pattern such as those
illustrated in Figure 12-11. While weaving is heipful, par-
ticularly when building up metal, it should be limited to
weaves not exceeding 2-1/2 times the diameter of the
electrode.

R

Direction Of Welding ——

Direction Of Welding ———

Start m

Direction Of Welding ————

S-0054

Figure 12-11. Weave Patterns

12-4. BUTT JOINTS

Up to this point the discussion has covered only the de-
posit of beads on flat plate. Such operations are helpful
in building up worn parts or applying hardfacing materi-
als. The next step is learning to weld two pieces of metal
together. For this purpose, other types of welds areillus-
trated in Figure 12-12.

———Reinforcement
Of Weld

v
Single “V” groove weid

SIS B

T ——Reinforcement
% ﬂ“ :IJ ' * Of Wetd
Lt

Square groove weid

Reinforcement
f--(""—*r- - '* - Of Weld

, A T
Reinforcement Double “V” groove weld i *
Of Weld $-0055

Figure 12-12. Butt Joint Welds

In making weld beads previously described, it was prob-
ably noted that depositing weld metai on one side of the
plate, caused it to “curl” up towards the weld; this is
called distortion and will aimost always be found when
heat is applied locally to a metal plate. Similarly in mak-
ing a butt weld, distortion will cause the edges of the
plate to draw together ahead of the electrode travel. This
is caused by the contraction of the depasited weld metal
on cocling. This may be overcome by spreading the
edges of the joint apart on a taper of about 1/8" per foot.

Another procedure to avoid metal movement caused by
weld heat is to make short welds, tying the two pieces to-
gether at spacedintervals. This is knownas tack welding
and holds the metal in position for welding.

in making welds in a butt joint, preparation of the edges
may be necessary to insure good results. In shielded
metal arc welding it is 2 common practice to weld thin
materials up to 3/18” thick without any special prepara-
tion using the square groove butt joint. For thickness of
3/16" and over, either the single or double “V” groove is
employed. Generally the single “V” groove will be satis-
factory on thicknesses up to 3/4", regardless of thick-
ness, where cne can work on the weld from one side
only.

One method for beveling steel for “V” groove welding is
by means of using an oxyacetylene cutting torch. The
work may be done with a hand guided torch or special
oxyacetylene cutting machine. However, in performing
this cutting, a scale will develop on the plates. This must
be removed by grinding or chipping before welding as it
is likely to become entrapped in the weld bead and pro-
duce an unsound weld. Where oxyacetylene cutting
equipment is not availabie, grinding will probably be the
best means of preparing bevels. The angles of these
bevels should be about 30 degrees and the bottom edge
may be left square for a distance of about 1/16". See Fig-
ure 12-13.

Bavel ~| 30/
116"
f Bottom Of Plate §-0056

1
Figure 12-13. Single Bevel

Practice making butt welds starting on thin material
about 178" thick (avoid very thin material, around 1/16”
thick, in the beginning as this requires a fair degree of
skill). Separate the squared edges of the 1/8” material
about 1/16" and make a butt weld all the way through
with a 1/8” electrode. Probably the first attempt wili either
fail to penetrate the sheet or burn through it. Keep trying,
adjusting the current within the recommended range;
also vary the electrode travel speed to give the desired
weld. Having mastered 1/8" thick metal, proceed to a
simifar exercise on 1/4” thick metal. This time, however,
deposit a bead on each side of the joint and try to fuse
one to the other. Since the weld from one side is in effect
an 1/8” thickness, no bevel is needed.
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Next make a single “V” groove on 1/4” plate beveled 30
degrees. Start with a 1/8” electrode at the bottom of the
groove and finish over that with a 5/32" electrode. Be
sure to penetrate about 1/32" beyond the bottom of the
V" (called the root). When skill has been acquired onthe
1/4” material, proceed to 3/8” and then to 1/2”, also make
the double "V" groove butt joints. Generally speaking, it
will be necessary to deposit a bead or layer for each 1/8”
thickness. On the heavier plates, weaving the top layers
may be necessary to fill the groove completely.

When making practice butt welds it is wise to check the
results occasionally. Where elaborate testing equipment
is not available, this may be done with a hammer and
vise.

Caution should be observed in handling
welded pieces of metal, since heat absorbed
by the metal is intense and can cause
serious burns.

Grip a short, welded piece with the weld just above the
jaws of the vise. Hammer it in a direction than tends to
open the bottom root side of the weld, in the manner
shown in Figure 12-14. A good weld will not break under
this test, but wili bend over. if the weld breaks, examine it
to determine the cause. If there are a large number of
holes (the weld looks spongy) it is porous. This is prob-
ably dueto holding too long an arc. Ifthere are bits of stag
inthe weld perhapsthe arc wastoo short or the electrode
was manipuiated incorrectly thus permitting molten slag
from the electrode coating to be trapped. This is quite
likely to happen on a “V” joint made in several layers and
calls for thorough cleaning between layers. Perhaps on
breaking it will be found that the original surface of the
bevel is still evident. That means that is was not melted
andthe cause is quite likely to be foundin too fast a travel
speed or insufficient heat.

"‘""‘T Strike Here
2" TO 3"
.

o

N
V]

1/4"

Vise jw% Vise §-0057

Figure 12-14. Weld Test

12-5. TEE AND LAP JOINTS

The other basic type of weld, the fillet weld, is used for
making tee and lap joints. For this type of weldingsno .,
speciai preparation, other than squared edges, is neces-
sary. Typical welded tee and lap joints are pictured in
Figures 12-15 and 12-16 respectively.
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5-0058

Figure 12-15. Tee Joint

5-0059

Figure 12-16. Lap Joint

Considering the tee joint first, it will be seen immediately
thatthe position of the pieces requires a different method
of electrode manipulation than for a butt weld. The
method of holding the electrode for butt welds will not be
satisfactory.

To deposit a single pass fillet weld, hold the electrode as
shown in Figure 12-17. This will provide fusion into the
corner and afillet, the side of which will be approximately
equal. For maximum strength a fillet weld should be de-
posited on each side of the upright section. When a
heavier fillet is needed, deposit a second layer as indi-
cated in Figure 12-18, using any of the weaving patterns
shown in Figure 12-19.

Arc Short And Moved At
Definite Rate Of Speed -

No Oscillation
)

I/ égngrﬂg
e /
\\\W 45° Or Less

" Figure 12-17. Tee Joint Fillet Weld

5-0060

Direction
Of Welding

5-0061

Figure 12-18. Multi-Layer Deposits — Tee Joint



Direction
Of Welding

Inverted
“U” Weave
Circular
Weave
Square Box
Weave
$-0062

Figure 12-19. Tee Joint Fillet Weld Weave Patterns

The lap joint, while involving the same fundamental weld
type, the fillet, has metal distributed differently and
therefore requires still another technique. The details of
the application are given in Figure 12-20, tor a single
pass weld. For a two pass weld, Figure 12-21 provides
the details.

30° Or Less

Direction
Of Welding

$-Q0e3

Figure 12-20. Lap Joint Fillet Weld

Direction
Of Welding

S-0064

Figure 12-21. Multi-Layer Deposit Lap Joint

12-6. WELDING VERTICALLY, HORIZONTALLY,
AND OVERHEAD

The importance of welding in the flat position, whenever
possible, cannot be stressed too strongly. The quality of
the weld is better, the operation easier and faster. How-
ever, occasions will arise when it is necessary towork on
parts in a position in which welds must be deposited hori-
zontally, vertically and overhead. It must be realized at
the very beginning that welding in these positions is diffi-
cult and will require constant practice to develop skill.

As is the case of welding in the flat position, it is best to
start practicing by first running weld beads in the various
positions. Then as proficiency is gained on these opera-
tions, practice may be continued on butt and fillet welds
{tee and lap joints) in these positions.

One of the first facts to be noted when welding in these .
positions is that the force of gravity tends to cause the
molted metal to drip (fall} down. The technique used,
therefore, must be acquired to overcome this. Start by

making horizontal weld beads on plates inclined at 45
degrees as shown in Figure 12-22. When this has been
mastered so that uniform beads can be made consis-
tently, practice on welding vertically may be started.
Again begin with an easy operation such as running
beads vertically on plates set at 45 degrees. (See Figure
12-23))
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Figure 12-22, Horizontal Weld Beads -
Inclined Plate
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90°
Direction
Of Welding 45°

Figure 12-23. Vertical Weld Beads —
Inclined Plate

To progress with this practice it is necessary now to
move the plates into vertical position. The details of hori-
zontal weld beads are given in Figure 12-24.

Direction Of Welding

90°
. I
Tit15° 90
Toward y
Direction ical P1
Of Welding 150 VerticalPlate
Figure 12-24. Horizontal Weld Beads -
Vertical Plate

Welding vertically may be performed either by welding
upward or starting from the top and welding down. Itis
generally conceded that working upward is easier and
therefare, weld beads in this manner should be prac-
ticed. A method for making weave weld beads is illus-
trated in Figure 12-25.

Since single weld beads are of limited value, weaving
weld beads must be practiced on butt welds in the verti-
cal and horizontal positions.

thhfplng Up
o

otlon \I |
Direction

Of Welding /%

Direction
Of Welding . ..

Weave Bead
1/2” Wide

Figure 12-25. Weave Pattern —
Vertical Plate
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Figure 12-26 provides information suitable for single
pass vertical butt weld or the first pass of a multiple layer
deposit. Two methods of depositing the subsequent lay-
ers are given in Figure 12-27.

Direction
Of Welding

Arrows Show Lifting Up Of

Electrode And Return To Crater $-0069

Figure 12-26. Single Pass - Vertical Butt Weld

tst Pass

2nd
Layer
Hesitate with
slight up and
down motion

Shorten arc
at arrow-heads |
when at center Direction

of weld rd of Weldlng

Hesitate at
sides with
slight up and
down motion
before
crossing over

Direction §-007¢

4th Of Welding
Layer

Figure 12-27. Multi-Layer Deposit -
Vertical Butt Weld

-
-

The details for horizontal weids are shown in Figures '
12-28 and 12-29. Note that a strip of metal is shown at
the foot of the weld. This is known as the backing strip. Its
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use permits securing a sound root pass without great dif-
ficulty. In use, the beveled plate edges should be cen-
tered on the backing strip and the strip tack welded to the
plates on the reverse side.

Direction Of Welding
[ ————
30° Tilt 15°% in
Direction
of Travel

-
—

30°

$-0075

Figure 12-28. Root Pass

Direction
Of Welding

—

=,
=

v

~l

——

Direction
Of Welding

Figure 12-29. Multi-Layer Deposit -
Horizontal Butt Weid

Direction
Of Welding

Of Weiding

5 0072
Figure 12-30. Fillet Weld - Vertical Tee Joint

For fillet welds on tee and lap joints the techmque is
shown in Figure 12-30. When depositing a muttitayer fil-
let weld, the same method would be used to deposit the
first layer on both lap and tee joints. For depositing sub-
sequent layers on tee joints two means are used and are
shown in Figure 12-31. For additionaliayers on lap joints
a somewhat similar weave may be seen in Figure 12-32.



Shows
Weaving
Motion

Shows
Weaving
Motion

Directlon
Of Welding

Direction
Of Welding

5-0073

Figure 12-31. Multi-Layer Deposit — Tee Joint

Weaving
Technique

Diraction
Of Welding

5-0074
Figure 12-32. Multi-Layer Deposit — Lap Joint

Welding in the overhead position is the final problem to
master. Again proceed through the steps of making weld
beads, the making of butt welds and finally the making of
fillet welds. For the electrode position of overhead weld-
ing Figure 12-33 will prove helpful. When weaving is
necessary, the patternin Figure 12-34 may be used. The
technique for overhead butt welds is illustrated in Figure
12-35; this covers single pass welds or the first pass of
muftilayer welds. Subsequent beads may be deposited
as shown in Figure 12-36. For depositing single layer fil-
lets or the first layer of multipte fillets in the overhead po-
sition the technique in Figure 12-37 should be em-
ployed. The sequence for depositing beads on a multi-
layer fillet weld is provided in Figure 12-38. Note that sin-
gle beads are recommended and for thatreason use the
same technique shown in Figure 12-37. Again the tech-
nique for fillet welds may be employed for welding lap

joints.
so°kv'l\-‘
Direction _

Of Welding 15° S.0078
Figure 12-33. Electrode Position — Overhead Weld

Direction
of Welding
5-0077

Figure 12-34, Weave Pattern — Overhead Weld

k_’ Of Welding "
5-0078

90°

Figure 12-35. Overhead Butt Weld — Root Pass

angPass ———,  'StPass  _— 54paes
¥ S

1/2”

2nd Layer

5-0079

Figure 12-36. Multi-Layer Deposit -
Overhead Butt Weld

Direction
OFf Welding

Motion of draw-
ing arc out and
slightly away
from crater to
allow puddile to
solidil@

5-0080

Figure 12-37, Overhead Weld Tee Joint -
Single Pass

—a{ 1/2" |——

§-0081

Figure 12-38. Multi-Layer Deposit -
~ Overhead Tee Joint

12-7. CONCLUSION

It may be appreciated that no printed instruction canim-
part to the beginner all the skill necessary for successful
welding. Personal instruction by an experienced welding
operator is the best means for accomplishing this end.
Therefore, an effort should be made to secure some fa-
cility for instruction and practice under competent super-
vision. In any everit the beginner should at least secure
the benefit of criticism of finished welds by a qualified
welding operator.
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SECTION 13 - PARTS LIST
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Figure 13-1. Main Assembly



Item Dia. Part ) )
No.  Mkgs. No. Description Quantity

Figure 13-1. Main Assembly

1 +141 036 COVER 10D .. ... . i e 1
2 108 487 LABEL, warning fallingequipment .. ........... ... ... ... .. .. ... 1
3 141209 UPRIGHT, base . ... . . . e 1
4 Fig 13-4 CONTROLBOX .. ... i e et 1
5 128333 BAFFLE, airintake ........ ... ... . i 1
8 126 239 SCREEN, fuel linepick-up 5/18thg . . ... .. ... ..o, 1
7 127 405 TUBING, urethane ester .2501Dx.3120Dx5000 ............... 1
8 124253 BUSHING, tankfuel ...... ... ... ... . .. . i
9 084 173 CLAMP, hose .460-545clpdiasifttng . . .................. ... ... 2
10 107816 HOSE, SAE 250D x .5000D (orderby ft} ........... ... ... .. ... 21t
11 124252 FITTING, hosestleib1/atbg ....... ... .. ... .. . it 1
12 141 027 BASE . ... 1
13 Fig 13-3 GENERATOR/SHROUD ............. ... 1
14 010909 NUT, stislflkghexreg 375-16 ... ... ... . i, 1
15 142155 DUCT airenging . ... ... ... . .ttt inee e as 1
16 141 453 ENGINE, Kohlergaselec .. ... ... .ot e 1
17 54 142095 SWITCH, pressure 0t 4PSI ... ... .. . o 1
18 125802 MOUNT, eng nprn .312-18dualstud ............. ... ... .. ... ... 2
19 141033 BRACKET, mtgengine ........... ... ..ot 1
20 141029 TUBING, stl 625 0D x 12gawallx1.6251g .............. ... ... 2
21 HOUSING w/SOCKETS, (see enginepartslist) . .................. i
22 PLGZ2 114 063 HOUSING, term plugnyldconttrow ........ ... ot 1
113633 TERMINAL, male 1 pin20-14wire .. ......... ... oo 4
23 141559 PADDLE,solenoid ........... ... i i i
24 TSH 142291 SOLENOID,idle . ... ..t e 1
25 601965 SCREW, cap stlhexhd .375-16x1.000 ........... ... ... ... ... 1
26 602213 WASHER, lockstlsplit 375 .. ... ... i 2
27 010910 WASHER, flatstiSAE 375 .. ... ... ... . . . L 2
28 021385 BOOT tglswitchlever .. ....... .. ... ... i, 1
29 602 222 WASHER, lock stlintltooth 437 .. ... .. ... ... ... ... ... .. ... i
30 605321 NUT, stlhex .46B-32 . ... . ... . ... i 2
3 s2 011 611 SWITCH, tgi DPDT 18A125V .. .. ... . i i
3z PB1 141 670 SWITCH, starter push button . . ... ... .. .. ... . . ... i
33 142108 CABLE,batpos ...... ... i i 1
34 052553 COVER, cablebatpostredNo. 4-10wire ....................... 1
35 141205 BRACKET, holddownbattery ................. ... .. ... ... ... 1
36 142102 CABLE, batneg . ..... ... . it 1
142103 CABLE, grd ... ... .. e 1
37 BATT 003426 BATTERY, stor 12V 230crk 32RSV ... .. ... oo, 1
38 604 311 GROMMET, rbr 250D x .375mtghole . ...... .. ... ... ... 0t 2
39 604 538 WASHER, flatsti SAE .312 .. ... .. .. i 2
. 40 604 433 NUT, stislflkghexhvy 312-18 .. ... ... . ... ... . i it 2
41 604435 BOLT, crgstl . 312-18x7.000 . ... ... . i i 2
42 009043 SCREW, cap stlhexhd .375-16x3.000 .............. ... ..ot 2
43 010955 WASHER, flat stl .406iIDx2.00000fx .125thk . .................. 2
44 010047 TUBING, stl 625 0D x 12gawallx1.000 ....................... 1
45 010954 WASHER, flat stl 406 IDx1.2500D x 1256thk ................ ... 1
46 127595 SCREW, cap stihexhd .375-16 x2.500 ......... ... ... it 1
47 011198 LABEL,warningfan ........ ... ... . . i 1
48 013367 [ABEL, warningmovingpartsetc ............ ... ..o 1
49 127593 MOUNT, gennprnadapter ............. . o, 1
50 125738 STRAP holddownfueltank ...... ... ... ... .. ... o iiniioo.. 1
51 142 157 TANK fuel 3.80al ... ... e e 1
52 +141 037 PANEL, frontlower ................... B o e e 1
53 132709 LABEL, engine fuel can cause fireorexplosion . .................. 1
54 126 723 WASHER, necktankfuel ... .. ... ... .. ... . . . i 1
55 126894 CAP fueltankscrew on .. .. .. ... it 1
56 134 792 LABEL, warning general precautionary ......................... 1
57 Fig 13-2 PANEL, frontw/components . ... ... ... ... i i 1

+When ordering a component originally displaying a precautionary label, the label should aiso be ordered.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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Item Dia. Part _
No. Mkgs. No. Description Quantity
Figure 13-2. Panel, Front w/Components (Fig 13-1 ltem 57)
1 602221 WASHER, lock stlintitooth .375 . ......... ... ... ... 4
2 CBi-4 +125 524 CIRCUIT BREAKER, manreset 1IP15A 250V ... .........coout.. 4
CB2,4 ¢144 474 CIRCUIT BREAKER, manreset 1IP25A 250V .................... 2
3 RC1,2 ++039684 RECEPTACLE,strdxgrd 2P3W 15A 125V . ... .....oovrvnnnn.n. 2
073690 PLUG, str grd armd 2P3W 15A 125V
RC2 4129067 RECEPTACLE, twik grd 3P4W 30A 125/250V .. ................., 1
088 898 PLUG, twik grd 3P4W 30A 125/250V
RC2  ¢¢604 103 RECEPTACLE, strdxgrd 2P3W 15A250V . ..................... 1
025 234 PLUG, str grd 2P3W 15A 250V
4 C3.4 131646 CAPACITOR ASSEMBLY .. ... it it et 1
5 Neg, Pos 129525 RECEPTACLE, jack 400A ... ... . ..ttt 2
042418 CONNECTOR KIT, Dinse male 50 series (consistingof) ............ 2
134746 -WRENCH, hex Smmshort ...... ...t 1
6 136927 STAND-OFF SUPPORT,PCcardNo.6scr ..............ooon... 4
7 PC1 142010 CIRCUIT CARD, field current regulator (consistingof) ............. 1
Al 009159 - 1C, liNear 358 .. ... . . . . i e 1
C1 000858 : CAPACITOR, elctlt220uf35VDC ... .. .. ..ottt 1
€236 122723 - CAPACITOR, cermono . JufSOVDC ... ..t ii e 3
C4 031689 - CAPACITOR, polye film .0022uf200VDC ......... .. .. via. .. 1
C7 028291 - CAPACITOR, cerdisc . 1uf8500VDC . ...... ... ... ... i, 1
CR1 093192 - BELAY, encl 24VDC DPDT ... ittt it ittt i 1
D+ 037399 -DIODE,sig.00B5A B0V . ... ... ittt 1
D2 087 294 -DIODE, fastrecovery 3A400V ..., ... ... ... . ..., 1
D3 037243 -DIODE, zener 18V 1W . ... .. i e e 1
D4 070250 - DIODE, rect BAB00V .. .. .. i e e e 1
Ds5,7 129310 - DIODE, fastrecovery 8A 400V . ... ... ... ...cviiiernnnnnn .. 2
D6 117566 - DIODE, rect BABOOV ... .. it ittt i
HS1 126906 - HEAT SINK, CaSE . .. . .o oo e e e e e 1
HS2,3 105489 - HEAT SINK, solderabletap 960mtg .......................... 2
126907 - CLIP, springheatsink ....... ... .. .. .. . ... ..o ... 1
J1 092648 - RESISTOR, WWixdzeroOhm .. ......c0vieernrneriieenn,s 1
a 126 069 - TRANSISTOR, mosfet 16A400V ... ... ... .o ittt 1
R1 035 848 - POTENTIOMETER, cermet trmr 25/T SW10Kohm .............. 1
R2 008 391 - POTENTIOMETER, cermet trmr 25/T SW 50Kohm ............ .. 1
R3 039332 -RESISTOR,CF .286W15Kohm .......... ... ... ... ... ... ... 1
R4 039331 -RESISTOR,CF 25W4.7Kohm .......... o0t 1
Rs 039335 -RESISTOR,CF .258W47Kohm ... ... .. . .. 1
Re6 052145 - RESISTOR,MF .25W475Kohm ..................ccouuvin. ... 1
R7 000885 -RESISTOR, MF .28W10Kohm ... . ... i, 1
R8,10 044 789 - RESISTOR,MF 25W 100KoOhm . ...........cciiiivinnenn ... 2
R11 035886 -RESISTOR,CF.25W22Kohm ... ... ... 1
R12 074056 -RESISTOR,C .5W390c0hm ... ... it 1
R13 108432 - RESISTOR, MF .25W221Kohm .'........................ ... 1
R14 604178 - RESISTOR, C2W 100 ohm . .. ... . i 1
R15 035825 -RESISTOR,CF 25W1Kohm . ... ... it 1
R16 089318 -RESISTOR, WWikdEW . 1ohm—. ... ... ... v, 1
R17 133711 -RESISTOR, WWfxd BW .050hm . ... ...... ... ... ... 1
RC1 116512 - TERMINAL hdri2pin ... ... . .. . . i i 1
SR1 021939 - RECTIFIER, imteg 1.8A 400V .. ... .. it 1
U1 095710 -G, linear3524B ... ... . .. . e 1
8 PLG1 130203 HOUSING PLUG & SOCKETS, (consistingof) ................ 1
113746 - TERMINAL, female 1skt 24-18 wire . . ... P 12
9 R1 072462 POTENTIOMETER, w/shaft lock (consistingofy ................ 1
10 072590 - LOCK, shaft pot .375-32 x .250diashaft ....................... 1
11 S3 089085 SWITCH, tglSPST20A125VAC .. ... .. i 1
12 605321 NUT, stihex 468732 5. . ... .. . .. .. .. . .. .. it 2
13 602222 WASHER, lock stlintitooth 437 ... ... ... i 1
14 CR34 090104 RELAY, encl12VDC SPST 30A . ... ittt it ei it 2
15 141 038 PANEL, front . ... ... . e e 1
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ltlem Dia. Part : )
No.  Mkgs. No. Description Quantity

Figure 13-2. Panel, Front w/Components (Fig 13-1 Item 57)

16 NAMEPLATE, (order by model & serialnumber) .................. 1
444042367 HOURMETER, (consistingof) ........... ... ... oL, 1

17 HM 032936 METER, hour4-40VDC . .. ... ... ... ... . e 1
604784 - SCREW, machbrsrdh8-32x.500 ............... ... .. it 2

601829 -NUT, brshexB-32reg ... ... ot i 2

18 097924 KNOB, pointer . ........ . i e s 1
19 083030 STUD,brsgrd .250-20x1.750 ............ it 1
20 010915 WASHER, flatbrs .250 IDx 625 0D x .031thk ................... 2
21 601836 NUT, brs hex .250-20jamhvy ..., 3

+Circuit Breaker (CB1,3) (CB1-4) remains the same for Option 042 625 and 042 627 Receptacle Kits respectively.
++Receptacle (RC1) remains the same for Option 042 625 and 042 627 Receptacle Kits.

+Part of Option 042 625 240V Twistlock Receptacle Kit.

+ ¢Part of Option 042 627 240V Duplex Receptacle Kit.

+ 44 OPTIONAL

BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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Item Part _ .
No. No. Description Quantity

Figure 13-3. Generator/Shroud (Fig 13-1 [tem 13)

1 126548 HOLDER, brushelect .. ... . .. . . .. . . i 1
2 005614 HOLDER, brush . ... .. .. . . . i it e 2
3 *126884 BRUSHW/SPRING .. ... ... . .. . . . e 2
4 047885 CAP brushholder ...... ... ... . ... i i i it 2
5 047 879 BAR, retaining brushholder 2 brushes . ............... ... ... .. 1
6 143220 O-RING, 2,859 DX . 13908 . .. ... . ittt it i e 1
7 013367 LABEL, warningmovingpansetc . ..., ... vt 1
8 142153 ROTOR, generator (consisting of} ....... ... ..o uiiiriniininennn. 1
9 024 617 - RING, retaining ext 1.272shaftx .050thk . .. ........ . oot venn.n. 1
10 053390 - BEARING, ball rdl sglrow1.370x2830X .6 ... ... .. ..o ivrieninnnn .. 1
1 127786 KEY,stl 250 x .250x1.000 .. ... ... i it 1
12 142156 SCREW, capstlhexhd .375-16 X 1.750 ... ... . iiiieiiir e 4
13 602213 WASHER, lock stisplit 375 . ... ... . ... . . . e 4
14 010910 WASHER, flat stl SAE .375 . ... ... . i e 4
15 141128 ADAPTER, @ngine . .. ... . .. e 1
16 141042 STUD, stl 312-18x10.625 . ... .. . . i e 4
17 020279 CLAMP, stl cush .750diax .281mtghole ........... .. ... i iniinnn. 3
18 +1422168 STATOR, gen{consisting of) . ... .. . . . . . iirii it 1

004214 - BUSHING, snap-innyl 1.625IDx2.000mtghole ... ..................... 1
19 142980 ENDBELL, gen . ... . 1
20 1281564 FAN, ro10r . ... e i
21 127 596 WASHER, flat stl .344 IDx1.5000D X 125thK ..........ccovirnninnn. .. 1
22 128 341 CLAMP, hose 1.880-2.060cipdia ....... ...ttt 1
23 126582 SHROUD, fan . ... ... i e 1

SD-144 337

Figure 13,3. Generator/Shroud

*Recommended Spare Parts.
+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.
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Item Dia. Part ) ]
No. Mhkgs. Na. Description Quantity

Figure 13-4. Control Box (Fig 13-1 item 4)

114 066 - TERMINAL, female 1skt20-14wire . ........ ... . v,

1 DCZ 128183 STABILIZER . .. .. .. . . e 1
2 CT1 105370 TRANSFORMER, cumrent ... ... .. it 1
a SR1-3 035704 RECTIFIER, integ40A 800V ... ... ... .. ... . . .. i 3
4 R3,VR1 046 819 SUPPRESSOR ... ... e e e 1
5 127783 BRACKET, mtgrect .. ... ... .. . . 1
6 SR4 141781 RECTIFIER, si3ph 200A400PIV . .. .. .. ... o i 1
7 012571 HOLDER, fuse mintr 250 x1.250¢clip ........ ... ... oL, 1
8 F1 *027 419 FUSE, mintrcer 15A 250V L ... . i s 1
9 087 111 CLAMP, capacitor 1.375diaclip ......... .. ... i, 3
10 C1.2 087 110 CAPACITOR, elctlt 240uf 200VDC .. . ... ... ..o 3
1 141035 ENCLOSURE, mtgcomponents . ..........o.iritenriinnnonn 1
12 R2 142277 RESISTOR, WW fxd 100W 250 0hm ... ... ... ... .. oo 1
13 129524 TERMINAL, frict male .250x 0323 pair ........ ... ... .. 1
14 T 141 210 TRANSFORMER, controlisolation . . ......... ... ... .. . ... . ... 1
15 PC2 123056 MODULE, pulltoidle Spin .. ... oot e 1
16 PLG3 135556 HOUSING PLUG & SOCKETS, (consistingof) ................... 1
6

17 004 214 BUSHING, snap-innyl 1.625 1D x 2.000mtghole . . .. .............. 1
18 RC3 116 045 HOUSING PLUG & PINS, (consistingof) ........................ 1
113633 - TERMINAL, male 1 pin .084dia 20-14wire ..................... 6

19 CT2 126 296 TRANSFORMER, current 1

SC-135 073

Figure 13-4. Control Box

*Recommended Spare Parts.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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Dia. Part ‘ .
Mkgs. No. Description Quantity

Optional Equipment

HM 042367 HOURMETER, (see Fig13-2) . ... ... ... . i,
042625 RECEPTACLEKIT, twlk 240V (see Fig13-2) . ............ . oot
042 627 RECEPTACLE KIT, duplex 240V (see Fig 13-2) . ............ .. vuot.
042618 RECOIL STARTER KIT . ... ... i i it i

— bk

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