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' SECTION 1 — SAFETY PRECAUTIONS FOR ARC WELDING

1-1.

Symbol Usage

satety_rom1 4/85

Means Warmning! Watch Out! There are possible hazards with this
procedure! The possible hazards are shown in the adjoining symbols.

oW

A Marks a special safety message.
7 Means NOTE; not safety related.

This group of symbols means Warning! Watch Out! possible ELECTRIC SHOCK, MOVING
PARTS, and HOT PARTS hazards. Consult symbols and related instructions below for necessary
actions to avoid the hazards.

1-2.

Arc Welding Hazards
& WARNING

The symbols shown below are used throughout this manual to call attention to and identify possible hazards.
When you see the symbol, watch out, and follow the related instructions to avoid the hazard. The safety
information given below is only a summary of the more complete safety information found in the Safety
Standards listed in Section 1-5. Read and foliow all Safety Standards.

Only qualified persons should install, operate, maintain, and repair this unit.
During operation, keep everybody, especiaily children, away.

=

ELECTRIC SHOCK can Kkill.

Touching live electrical parts can cause fatal
shocks or severe burns. The electrode and work
circuit is electrically live whenever the output is on.
The input power circuit and machine intemal
circuits are also live when power is on. In
semiautomatic or automatic wire welding, the wire,
wire reel, drive roli housing, and all metal pans
touching the welding wire are electrically live.
incorrectly instalied or improperly grounded

Q-

equipment is a hazard.
Do not touch live electrical parts.
Wear dry, hole-free insutating gloves and body protection.
Insulate yourself from work and ground using dry insulating

mats or covers big enough to prevent any physical contact with
the work or ground.

Disconnect input power or stop engine before installing or
servicing this equipment. Lockout/tagout input power according
to OSHA 29 CFR 1910.147 (see Safety Standards).

Properly install and ground this equipment according to its
Owner's Manual and nationali, state, and local codes.

Always verify the supply ground — check and be sure that input
power cord ground wire is properly connected to ground

terminal in disconnect box or that cord plug is connected to a
properly grounded receptacle outlet.

WL

ARC RAYS can burn eyes and skin;
NOISE can damage hearing; FLYING
SLAG OR SPARKS can injure eyes.

Arc rays from the welding process produce intense
visible and invisible (ultraviolet and infrared) rays

1.

Aes that can burn eyes and skin. Noise from some
processes can damage hearing. Chipping,
grinding, and welds cooling throw off pieces of
metal or siag.

NOISE

Use approved ear plugs or ear muffs if noise level is high.

FUMES AND GASES can be hazardous
to your health.
Welding produces fumes and gases. Breathing

these fumes and gases can be hazardous to your
health.

Keep your head out of the tumes. Do not breathe the fumes.

It inside, ventilate the area and/or use exhaust at the arc to
remove welding fumes and gases.

it ventitation is poor, use an approved air-supplied respirator.
Read the Material Satety Data Sheets (MSDSs) and the

manufacturer's instruction for metats, consumables, coatings,
cleaners. and degreasers.

7. When making input connections, attach proper grounding
conductor first — double-check connections.

8. Frequentlyinspectinput power cord for damage or bare wiring -
replace cord immediately if damaged - bare wining can kill.

9. Turn off alt equipment when not in use.

10. Do not use worn, damaged, undersized, or poorly spliced
cables. .

11. Do not drape cables over your body.

12. If earth grounding of the workpiece is required, ground it directly
with a separate cable — do not use work clamp or work cable.

13. Do not touch electrode if you are in contact with the work,
ground, or another electrode from a different machine.

14. Use only well-maintained equipment. Repair or replace
damaged parts at once. Maintain unit according to manual.

15. Wear a safety hamess if working above fioor ievel.

16. Keep all panels and covers securely in place.

17. Clamp work cable with good metal-to-metal contact to
workpiece or worktable as near the weld as practical.

ARC RAYS

2. Wear a welding helmet fitted with a proper shade of filter to
protect your face and eyes when welding or watching (see ANSI
Z49.1 and Z87.1 listed in Safety Standards).

Wear approved safety glasses with side shields.

4. Use protective screens or barriers to protect others from flash
and glare; warn others not to watch the arc.

5. Wear protective clothing made from durable, flame-resistant
material (wool and leather) and foot protection.

5. Work in a confined space only if it is well ventilated, or while
wearing an air-supplied respirator. Always have a trained
watchperson nearby. Welding fumes and gases can displace air
and lower the oxygen level causing injury or death. Be sure the
breathing air is safe.

6. Do not weld in locations near degreasing, cleaning, or spraying
operations. The heat and rays of the arc can react with vapors to
form highiy toxic and irritating gases.

7. Do not weld on coated metals, such as gaivanized, lead, or

cadmium plated steel, uniess the coating is removed from the
weld area, the area Is well ventliated, and iIf necessary, while
wearing an air-suppiied respirator. The coatings and any metails
containing these eiements can give off toxic fumes if welded.

4
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CYLINDERS can explode if damaged.

Shielding gas cylinders contain gas under high
pressure. f damaged, a cylinder can expiode.
Since gas cylinders are normaily part of the welding
process, be sure to treat them carefuily.

Protect compressed gas cylinders from excessive heat,
mechanical shocks, stag, open flames, sparks, and arcs.
Instali cylinders in an upright position by securing to a stationary
support or cyiinder rack to prevent falling or tipping.

Keep cylinders away from any welding or other electrical
circuits.

A

WELDING can cause fire or explosion.

Welding on ciosed containers, such as tanks,
drums, or pipes, can cause them to biow up. Sparks
can fly off from the welding arc. The flying sparks,
hot warkpiece, and hot equipment can cause fires
and bums. Accidental contact of electrode to metal
objects can cause sparks, explosion, overheating,
or fire. Check and be sure the area is safe before
doing any welding.

i

Protect yourseif and athers from flying sparks and hot metal.
Do not weld where flying sparks can strike flammabie material,
Remove all ammables within 35 ft (10.7 m) of the welding arc. If
this is not possible, tightly cover them with approved covers.

Be alent that welding sparks and hot materiais from welding can
easily go through small cracks and openings to adjacent areas.

Watch for fire, and keep a fire extinguisher neatby.

1-3. Engine Hazards

4 WARNING

ENGINE EXHAUST GASES can Kkill.

Engines produce harmfui exhaust gases.

ENGINE FUEL can cause fire or
explosion.
Engine fuel is highly flammabie.

Stop engine and fet it cool off before checking or adding fuel.

MOVING PARTS can cause injury.

Moving parts, such as fans, rotors, and belts can
cut fingers and hands and catch loose clothing.

Keep all doors, panels, covers, and guards closed and
securely in place.

Stop engine before installing or connecting unit.

SPARKS can cause BATTERY GASES
TO EXPLODE: BATTERY ACID can
burn eyes and skin.

Batteries contain acid and generate explosive
gases.

STEAM AND PRESSURIZED HOT
C‘SOLANT can burn face, eyes, and
skin.

It ie beet to aheck coolent lavel when engine is
cold to avoid scalding.

4. Never drape a welding torch over a gas cylinder.

5. Never allow a welding electrode to touch any cylinder.

6. Never weld on a pressurized cylinder ~ explosion will resuit.

7. .Use only correct shielding gas cylinders, reguiators, hoses, and
fittings designed for the specific application; maintain them and
associated parts in good condition.

B. Turn face away from vaive outlet when opening cylinder vaive.

9. Keep protective cap in place over valve except when cylinder is
in use or connected for use.

10. Read and follow instructions on compressed gas cylinders,
associated equipment, and CGA publication P-1 listed in Safety
Standards.

6. Be aware that weiding on a ceiling, floor, bulkhead, or partition
can cause fire on the hidden side.

7. Do not weld on closed containers such as tanks, drums. or
pipes, unless they are properiy prepared accordingto AWS T4

___{see Safety Standares).

8. Connect work cable to the work as close to the weiding area as
practical to prevent welding current from traveling iong, possibly
unknown paths and causing electric shock and fire hazards.

9. Do not use welder to thaw frozen pipes.

10. Remove stick electrode from holder or cut off welding wire at
contact tip when not in use.

11. Wear oil-free protective garments such as leather gioves, heavy
shirt, cufiless trousers, high shoes, and a cap.

12. Remove any combustibles, such as a butane lighter or matches,
from your person before doing any welding.

1. Use equipment outside in open, weli-ventilated areas.

2. If used in a closed area, vent engine exhaust outside and
away from any building air intakes.

2. Do not add fuel while smoking or if unit is near any sparks or
open flames.

- - . 3. ..Do not overfill tank —allow room for fuel to expand.

Do not spill fuel. If fuel is spilled, clean up before starting
angine.

3. Have only quaiified people remove guards or covers for
maintenance and troubleshooting as necessary.

4. To prevent accidental starting during servicing, disconnect
negative (-} battery cable from battery.

8. Keep hands, hair, loose clothing, and tools away from moving
parts.

6. Reinstall panels or guards and close doors when servicing is
finished and betore starting engine.

1. Always wear a face shieid when working on a battery.

2. Stop engine before disconnecting or connecting battery
cables.

3. Donotallow tools to cause sparks when working on a battery.

4. Do not use weider to charge batteries or jump stan vehicles.

5. Observe correct polarity (+ and -) on batteries.

1. ifthe engine is warm and checking is needed, foliow steps 2
and 3.

2. Wear safety glasses and gloves and put a rag over cap.

3. Tum eap slightly and let preessure e@escApe alowiy before

compietely removing cap.

X}
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-4, Additional Installation, Operation, And Maintenance Hazards

! AH

MOVING PARTS can cause injury.

1. Belore working of generator, remove spark plugs
or injectors 10 keep engine from kicking back or
starting.

2. Block tiywhesl so that it will not turn while working
on generator components.

READ INSTRUCTIONS.
1. Use only genuine MILLER replacement parts.

2. Reinstall injectors and bleed air from tuei systam
according to engine manual.

FLYING PIECES OF METAL or DIRT can
injure eyes.

1. Wear safety giasses with side shields or face
shield.

DO NOT LET ENGINE EXHAUST SPARKS
CAUSE FIRE.

1. Use approved engine exhaust spark arrestor in
required areas — see applicable codes.

STATIC ELECTRICITY can damage parts
on circuit boards.

1. Put on grounded wrist strap BEFORE handling
boards or parts.

2. Use proper static-proof bags and boxes to store,
mave, or ship PC boards.

LOW VOLTAGE AND FREQUENCY CAN
DAMAGE electrical equipment such as
MOTORS.

1. Tum off or unpiug equipment before starting or
stopping engine.

MAGNETIC FIELDS FROM HIGH
CURRENTS can affect pacemaker
operation.

1. Pacemaker wearers keep away.
2. Wearers shouid consuit their doctor betore going

near arc welding, gouging, or spot welding
operations.

OVERUSE can cause OVERHEATED
EQUIPMENT.
1. Allow cooling period.

2. Reduce current or reduce duty cycle before
starting to weld again.

3. Foilow rated duty cycle.

HOT PARTS can cause severe burns.
1. .Allow cooling period betore maintaining.

2. Wearprotective gloves and clothing when working
on a hot engine.

TILTING OF TRAILER can cause injury.
1. Use tongue jack or blocks to support weight.

2. Properiy install weiding generator onto trailer
according 1o instructions supplied with trailer.

N A RIE

FALLING EQUIPMENT can cause serious

personal injury and equipment damage.

1. Use lifting eye to ift unit only, NOT running gear,
gas cylinders, or any other accessories.

2. Use equipment of adequate capacity to [ift unit.

BATTERY ACID can BURN SKIN AND
EYES.

1. Do nottip.
2. Replace damaged battery.
3. Flush eyes and skin immediately with water.




ELECTRICAL FUNDAMENTALS

BASIC TERMS:

1. VOLTS -Electrical pressure that causes current to flow in an electrical conductor.

Valtage - Electrical pressure
- CV = Constant Voltage
- Voltage does not flow
- Voltage is the force that causes current flow

1. QCV - Open Circuit Voltage - Machine turned on, but no load. (No welding being done).

2. Arc Voltage - Actual voltage force or electrical pressure, measured across the welding arc

between the electrode tip and the base metal surface.

3. Load Voltage - The total voitage load, inciuding arc voltage and the voltage drop through the
welding cables, that the power source senses.

HOW TO MEASURE VOLTAGE

1. Open Circuit Voltage (OCV) - Measured across output lugs with the machine turned on, but under
no load. Measured with a volt meter.

a. Meter on the machine.
b. VOM - Volt/Ohm Meter
QOPEN CIRCUIT
VOLTAGE
- POWER 0 80
SQURCE O/
) O
\
0 200
\O WORK CLAMP
—
=C .
AMMETER WORK

Open Weiding Circuit



2. Load Volts - Measured at the output terminais on the machine while under foad. Measured with a voitmeter.
a. Meter on the machine.

b. VOM

3. Arc Volts — Measured as close to the arc as possibie while weiding.

a. Meter on the machine.

b. inline volit meter.

LOAD VOLTAGE

DC
POWER
SOURCE

125
0 g 200
o\ Wt
A \
_.-—>
AMMETER

Direct Current Electrode Positive (DCEP)

A basic fact for electric arc welding processes is this: As arc length increases, voltage goes up; and as arc
length decreases, voltage goes down. When a weider is using a constant current machine, he is
controlling load voltage by controlling the arc iength.

ul
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Figure 1 shows that changing the voltage will change the size of a weld

Electrode
Electrode

Electrode

Arc Length
| (Voitage)
‘ ;\/‘v_s

s e s - d

Figure 1. Voitage — Bead Changes
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Il. AMPS - Another name for electricai current. !t is the unit of electrical rate measurement or eiec-
tron movement.

Amperage controis the depth of penetration into the base metal.

Amps and current are synonymous and means - flow of electrons

Direct Current
Electric Current that flows in one direction.
DC current can be either electrode negative or electrode positive.

Electrode positive produces deeper penetration.

DCEP
(ELECTRODE POSITIVE)

LOAD VOLTAGE
oo m
POWER
SOURCE
(O )
o —
A B —

JJ—O———EQ: -
’ WORK

AMMETER

Direct Current Electrode Positive



" Arc voltage has a direct refationship to arc iength.

"* Long Arc - High Voltage

Short Arc - Low Voltage
Arc voltage controls the height and width of the weid deposit bead shape. It “wets out” the weld bead.

open
circuit
voliage !
volt-ampers curve for one
setting of the machine
welding current
VOLT AMP CURVE
arc voits
)
L4 Wil
long arc high voitage
low weiding current
I ———————————
point moves along
curve as arc iengt|
Ta variod by the h\]\.x welding current
operator ‘
|
arc volts
0 m——————————— —f———
' l
| I i
‘ I 2770
2 ; l short arc tow arc voitage
g | } high weiding current
amps 100 140 short circuit
current

Primary Voltage ~ Voltage that is supplied by the power company or auxiliary power unit.
This voltage has a constant voltage or potential at every receptacie.

Primary voltage couid be 120 voits. 230 volts, 460 voits, or 575 volts etc. If primary voltage is high or low, the
open circuit voitage (OCV) will be affected accordingly. “Input affects output!”

1



lll. RESISTANCE
Resistance is the opposition to current flow. Resistance causes heatbuildupin &
any electrical conductor. If resistance losses are excessive in a welding

circuit, the results can be weld defects such as lack of penetration, lack of fusion and cold lapping.

Weld Output Terminals And Selecting Cable Sizes

..Total Cable (Copper) Length in Weld Circuit Not Exceeding

? 1501t | 200ft | 250t | 300ft | 3501t | 400ft
| 100t (30m) OrLess | o' | (60m) | (7O m) | (90 m) | (105 m) | (120 m)

0-100%
Weld Output Welding / -
Terminails Amperes ' g::'ve 10-100% Duty Cycle
|
100 ‘ ! 22 o
)‘ Foim )l.gM Z2amml BAmml Yo mmn m L0 mm
180 -3 > g - 30— B0
37 wmm 3dimm | Homm YT é,z::n Qipan | Llwam
200 o | 3 o o N ia #0 e
22 pam Ypmm | Zomm | Lamm | 21 mm L2 pm [ 102wm
250 1 "= - 38 aa- 2.2 2210~
Shmm | elmm | Fimm [ f0Zmm L Sdmm Gt
300 1/0 R = ~8/0—~ 40— 2- 2- 2-3
(a,?f‘?i"\ Kl | [hZmm rarm é!:gg‘} Ll
350 2/0 870> ~d{G~- 2-26 2-30 -6 2-u8
lmm | 103mm | ompd  Zlmml  Gimml (02 11
400 2/0 B0~ -~ | 2-%w 2.8 | 248 2-40%
Rsf. ST-800 162-A < lmm 'IO?MM M Limmi [0Zmm /02"‘1“’]
500 3/0 D 2-298 2-38 2-49 3 3-%0
163 mml__eAninl  2fmm [03m~ M'ﬂ gimm
Wald cable size (AWG) is based on either a 4 volts or less drop or a current density of at least 300 circular mils per ampere. S-0007-D




Ampere Ranges Switch
\

Amperage/Voltage Adiju
ment Control

- Engine Battery Light h

Low Qil Pressure\

ight
Lig q
Engine Hour Meter @@ D

| R e

Engine Control Switch

@ The oil pressure pilot light comes on with oper-
ating voltage on and engine off.

@ The oil pressure piiot light shouid go out when
the engine is running.

10
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1 Ampere Ranges Switch

Use switch to seiect weid amper-
age range.

e Eoerrr T ,/n-.—. xRy,

1 Amperage/Voltage Adjust-
ment Control

Use control to adjust amperage
within range selected by Ampere
Ranges switch. Numbers around
controi are for reference onty.

Amperage/Voitage Adjustment Control

Set Range ) Set Percentage

In Example:
Min =90A DC
Percentage Of Range = 50%
Max = 158 A DC (50% of 90 to 225)

11



(1) GRIND PIPE NIPPLES TO FOLLOWING

BEVEL
ANGLE

ROOT FACE—T l l

SPECIFICATIONS:

INCLUDED ANGLE
i 750

37'%° '
LN

!

TAVAR

WELD JOINT DEFINITIONS | STANDARD JOINT SPECIFICATIONS

®

e FILE OFF BURRS CAUSED BY GRINDING.
® ASME CODE ALLOWS 1/16” MAXIMUM MISALIGNMENT

»>{le—1/16"
=

-

PROPER ALIGNMENT

MAXIMUM
MISALIGNMENT
WELD 1/2" TO 3/4" LONG TACK BETWEEN
SPACER WIRE ENDS.

® TACK WELD SHOULD PENETRATE WELL INTO ROOT AND

SIDES OF JOINT.

® BACK SIDE OF ROOT BEAD SHOULD HAVE NO MORE
THAN 1/16” CROWN.

PENETRATION

—> l‘— CROWN 1/16"
TACK WELD

/4



(8) REMOVE SPACER WIRE. INSERT WIRE END IN

JOINT AS SHOWN BELOW. DEPOSIT SECOND
TACK.

@ REMOVE SPACER WIRE.

e IF ONE SPACE IS WIDER THAN THE OTHER, DEPOSIT THIRD
TACK IN WIDE SPACE. SHRINKING OF TACK WILL
EQUALIZE SPACING. IF SPACE IS STILL TOO WIDE TO TACK,
CORRECT BY TAPPING ON TABLE.

”, -
.

SPACE TOO
NARROW
FIRST TACK
SECOND TACK SPACE TOO
ONE OF / _ WIDE
TWO TACKS —= =

(5) DEPOSIT THIRD AND FOURTH 90°
TACKS 90° FROM TACKS ONE O
AND TWO.

GRIND TACKS TO MINIMUM (1/16")
THICKNESS TO HOLD ALIGNMENT.

e GRIND SIDES TO SMOOTH,
METAL ROUND EDGE. ////////,
GROUND AWAY

e GRIND ENDS TO SHARP,
FEATHERED EDGE.
&) A\

13



Start the arc on the tack weld, then move down

onto the feathered edge of the tack with a long

arc. This preheats the pipe and tack and allows

for proper penetration and fusion. Watch for the

keyhole to form, use a whipping or circular mo-

controlled by: o

1. Amount of amperage used -- the higher the
amperage, the larger the keyhole.

2. Joint design -- A thin root face will tend to
cause a larger keyhole, a thicker root face --
a smaller keyhole. A root opening that is too
wide causes a large keyhole while a tight
root opening makes a smaller keyhole.

3. Travel speed -- The slower the travel speed,
the larger the keyhole.

4. Arclength -- A long arc will tend to produce
alarger keyhole.

5. Electrode angle-- See Figure 1-70

Direction
of travel

N

\ =
}

Normal Pressure applied This angle plus
electrode to electrode in increased
angle this position will travel speed
increase will decrease
penetration penetration
F1c. 1-70

/b
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/" ' Symbols And Definitions

Stop @} RuiSpeed, | «C__> tdie Speed @ Stan
ﬂf;'l /<= Auidie Speea Battery _9®<. Oil Pressure = Oil
Fﬁe( injectors/ . L
Pump Adjust Vaives E Fuel @ Ground
t bt B ey
" & Certified/Trained / _ i
+ Positive Negative ﬁ M i -~ Waelding Arc
A Amberes V Volts @ Panal 'Zl Remota
=
B’ Read Instructions ,I__,J_L Engine Temperature G——} Outrxrt
| |
/\/ Altemnating Current / @ Time
Fuei Capactty ....... 11.3 gal (42.8L)
Fuel Grage ......... 1-0 or 2-D Catane No. 45 min.
Primary Fuel Fiitar/
See Engine Manual for complets engine care. Water Seperatwr..... MILLER 106 467, Nelson 852544, Fram P3522
Give Engine Speciicaton and Serial Number wnen oraenng parts. L Saecondary
‘ Diese!  FueiFiter .......... MILLER 086 217, Doutz 117-46396

Check
daily.
Muttiviscosnty Oils
Recommenaed Qil ... APl Senice Classificanon
CC/SE. CC/SF CD/SE, CD/SF

Oil Change & Filter . .. '
dirty conasbans ........ 250 hours 375 hours
normat conadibons ... .. 500 hours 750 hours
QilFilter ............ MILLER 067 265, Deutz 1164626
Oll Capacrty ........ 5.8 qt{5.5 L) or 6.2 qt (5.9 L) witn filtar change

Fill filter with clean fuel before instalfing — resd instructions on fittar.

Air Filter Service .... 50 hours or fess — see Owner's Manual

Air Filter Element .... AC A297C, Danaidson P£10-1275,
Fram CAK 258. Neison 70206, MILLER 126 BE

~ BlowerBalt ......... MILLER 067 266, Deutz 117-8565

Avoid recircutation of air from hot afr exit to blower intaka.

Valve Clearance — Cold

z ) Intake ... 0.012in (0.3 mr
©,) Weld..ooo.nn 180 ~ Exhaust . 0.020 in (0.5 m
INBCIONS ... ..o MILLER 087 267. Deutz 417-8015
NOZZIE .....eroeen MILLER 057 268, Deut 417-8021

‘;lﬂ\

Have oniy trained techmecian miaintain inyection pump and injectors. Al
WATER. or GASQLINE will harm the injecton system. if tank 1s run ot
- of tual or fusl filter 1s changsd, bleeding of air is required.

......... 250 operaung hou.
see Owners Mant
SI1TIE

Spark Amesior insbecton And Saervice




Routine Maintenance

/ », ' A Stop engine batora maintaining.
1 Hecycte engme 13" See aiso Engine Manual and Mainte-
fluids. nance lLabel. Service engine more
often during severe conditions.
@ 8 Hours
Check Fiuid FUEL Orain Water
Wipe Up Levels. See WATER From Fuel
B = oo e,
I Section 2-6. s 54,
@ 50 Hours
Clean
Clean Air Fiter, A And
i g Ti
See Secton 53 ! MJ ghten
Terminals
@ 100 Hours
Clean And
ccgg:ian Tighten
ng
System Battary
Connections
@ 200 Hours @ 250 Hours
£]
=] Unreadable ~~ Clean Spark
Labeis - Arrestor. See
Section 5-7.
@ 500 Hours

" ChangeOil “‘gr’"
Change Qil. See Filter. Sees
Section 54. Section 5-4. .
ss

@ 1000 Hours

Blow Out Or
Vacuum Inside. Change Fuel
During Heavy @ Filtar. See
Service, Section 5-4.
Clean Monthly.
Drain
Check SLlrt‘)jélE- ; Sludge From Check
Beit Fuel Tank. Valve
Tension See Section Clearance
5-4.

@ 3000 Hours

ClearvSet
injectors

W

16



Engine Prestart Checks

Y’

Valve Open

Check all fluids daily. Engine must .

pe celd ana on a level surface.

A Do not exceed operating angies while
running or engine damage will occur.

/7




Starting without Cold-Start Aid

=
—

[757461 2]

@ Inserikey.

- Paosition0=nooperating voitage
@ Turnkeyciockwise
-~ Position 1 =operating voltage
- Pilotlightscomeon
@ Push the key in and turn it further ctockwise
againstspring pressure
-~ Position2 =nofunction
-~ Position 3 =start
® Releasekeyassoonasenginefires
-~ Pilotlightsgoout

Donotactuate the starterfor more than 20 seconds.
I the engine does not catch, wait a minute then try

again.

Mechanicai Shutdown

Electrical Shutdown
(Ignition Key)

ﬂ\\/ ] )= ?0 )2 | /

=< @)
’6 \/ -__:P/ c_-:

o= vdl

e

) |
{\(I%\,:\&) ./I /25424 [}

=7
—

{75 746] 2

@ Move speed control lever 1 tolowidie.

@ Operate shutdown lever 2 untilthe enginecomesta
astop. The charge piiot light and the oil pressure
pilotlight will come on whenthe engine stops.

@ Turn key counterclockwise (to position 0) and re-
move. The pilottights willgoout.

@ Turn key counterclockwise (to position 0) and re-
maove. The pilotlights willgo aut.

It possible. donotsuddenly switch offtheenginewhen

under full foad.

70
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Servicing Air Cleaner

W

Intake Manifold
Service Indicator
Window

4 Reset Button

Service air cleaner slement if red
band appears in window. A green

W -

-'band means air cleaner is okay.

Press button to reset indicator.

A Do not run engine without
air cleaner or with dirty ele-
ment.

Clean or replace element if dirty or
damaged. Replace element yearly
or after six cleanings,

[3,]

Dust Cap
Baffle
Element
Plastic Fins

w0 0 ~N O,

Housing
To Clean air filter:

Wipe off cap and housing. Remove
cap and dump out dust. Wipe dust
from inside cap and housing with
damp cloth. Remove eiement and
reinstall cap.

A Do not clean housing with
air hose.

Clean element with compressad
air only. Kesp nozzle at least 1 in
{25 mm) from inside of element.
Max. air pressure: 100 psi (690
kPa). Do not remove plastic fins.
Repiace element if it has holes or
damaged gaskets. Replace ele-
ment yearly or aiter six cleanings.

Reinstall element and cap (cap
arrows pointing up).

ST-153 929-B/ ST-153 585 / Ref. 5-0698-8

Z1
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Oil And Fuel System Components

e

Tools Needed:
T———2 7M16.11/16in

Stop engine. and allow to cool.
1 Fuel Shutoff Vaive

2 Primary Fuel Filter

3 Petcock

4 Secondary Fuel Filter

To drain water from fuel system,
open petcock and drain into metat
container. Close petcock when fuel
appears.

See engine manual for fuei filter re-
placement procedure.

5 Oil Filter
6 OilPan
7 Oii Drain

See engine manual for oil change
procedure.

8 Sludge Drain Piug

To drain sludge, remove piug and
drain into metal container. Rein-
stall plug.

Ret. ST-800 159-C / Ref. ST-176 708
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Changing Engine 0il,
Checking 0il Level

(o] [N o
]
©
SN ..
+ 80°C ( ¥
+176°F i
4-MAX
OIL <EMIN
260221 0 260231 0 2572810
@ Ensurethattheengineorvehicleisonalevel surface. ® Place oiltray under theengine. ® Turnthe engine off.
@ Unscrewdrainplug. @ Checkoilleve!.
@ Altowtheenginetowarmup. ® Drainoil. ' - It necessary, top up with oilas faras the upper
- Lube oil temperature approx. 80 °C. ® Fit oil drain plug. with the new gasket and tighten bar.
firmly (for torgue. see 9.2)
® Turntheengine oft @ Fillwith lube oil
- For grade / viscosity, see 4.1
- For guantity. see 9.1
@ Start the engine end run at low idie.
Be carefuiwhen draining hot oil~dan-
gerof scalds!
Donotlet used oil runinto the soif but
catchitinacontainerready for proper
disposal!
Changing 0il Filter
I
2588010 2588110 (2588210,

® Undo the filter cartridge using a commercial tool
and spinoft.

® Catchanydripping oil.

Beware ot burns from hotail.

® Clean any dirt from the filter carrier rim.

® Lightly oil the rubber gasket of the new oil fiiter
cartridge.

@ Screwinthe new cartridge fingertight against the
gasket.

@ Tighten the oil filter cartridge with another half-
turn.

@ Checkoil level, seef.1.2.
@ Checkoil pressure, see3.3.1.

® Checkcartridge seal for leaks.
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. K Fuel Pump
i Cleaning the Strainer

@ Close the fuel shut-off vaive. @ Mount the fuel strainer cover 2.
@ Loosen and unscrew the hexagonal nut 1. @ Tighten the hexagonal screw 1.
® Remove the fuel strainer cover 2 (cover and @ Check for leaks.

strainer, one unit)
» @ Clean the fue! strainer with diesel fuet. Replace if
necessary.
@ Place seals 3 in pasition.

Keepnaked flames away when work-
ing on the tuel system.
Do not smoke!

Changing Fuel Filter

[25880 10 35881 | 0 35882 10
@ Closefuelstopcock. @ Clean any dirt fram the filter cartridge with afinal ® Tighten the tuel filter cartridge with a final hali-
hait-turn. turn.
@ Undofuelfitter cartridge with commercial toot and
spin off. @ Apply light film of ol or diesel fue! to the rubber @ Openfuelstopcock.
gasket of the new tuel filter cartridge.
® Catchanyfuel. @ Checkforieaks.
@ Screwinthe new cartridge fingertight againstthe
gasket.
Keepnaked flamesawaywnenworking Thefuei system does not need to be bled.
onthefuetsystem. Donotsmoke.
22
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Maintenance Log

¢ 8

Hours

Notes -

Filter

Change
Oilg

Change
Oil
Filter
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For more information, please contact:

Paul Dreyer, Regional Director
Environmental Policy and Technology Project
CH2M-Hill International Services, Inc.
Ulitisa Abai 4, Suite 112; Almaty 480024 Kazakstan
Tel: (7-3272) 654-695 or 645-951; Fax: 646-849



RUSSIAN FEDERATION
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% EPT Regional Offices

The Environmental Policy and Technology (EPT) Project: Environmental degradation and natural resource mis-
management threaten public health, biodiversity and economic vitality in the New Independent States (NIS). To assist the
NIS in alleviating these problems, the U.S. Agency for International Development (USAID) began the EPT Project in 1993.
EPT provides technical assistance and policy advice in the environmental sector and promotes environmentally sound economic
development through public and private, U.S. and NIS partnerships. The EPT Project is managed by USAID with support
from the U.S. Environmental Protection Agency (USEPA). For assistance in project design, management and implementation,
USAID has agreements with CH2M HILL International, Harvard Institute for International Development and ISAR. As the
primary EPT contractor, CH2M HILL International has the lead role in delivering technical assistance, logistical support and
policy support for selected projects. EPT Regional Offices are located in: Washington, D.C.; Moscow, Russia; Kyiv, Ukraine;
and Almaty, Kazakstan.

CH2M HILL International Consortium of Subcontractors: Center for International Environmental Law; Clark
Atlanta University/Historically Black Colleges, Universities and Minority Institutions Technology Consortium; Consor-
tium for International Development; Ecojuris; Environmental Compliance Inc.; Harvard Institute for International Develop-
ment; Hughes Technical Services Company; International Programs Consortium; International Resources Group; Interfax;
K&M Engineering; Ogden Environmental and Energy Services; Price Waterhouse; the World Wildlife Fund; and numerous
local subcontractors and cooperators throughout the NIS.

Environmental Policy and Technology Project
A USAID Project Consortium led by CH2M HILL

CH2M HILL International Services, Inc.
P.O. Box 24548, Denver, Colorado 80224 U.S.A.
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