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CALIFORNIA
Proposition 65 Warning

Inesel engine exhaust and some of its |
constiuents arc knows o the Stae
of California (o cayse caneer, hirth
difeets, and other reproductive
Frapm,




Crack Pro

ThorWorks Indusiries, InG.
Santusky, Ohio
(419) GPR-4375

WARNING !!

WHEN THE BURNER IS ON DO NOT
EXCEED 10 MPH WHILE TOWING, OR

DAMAGE TO THE BURNER OR MACHINE
MAY OCCUR.

PO Box 2277, Sandusky, OH 44370, (419) 636-43756 FAX (419} 626-6477
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ThorWorks Industries inc.l.imited Warranty for Lquipment

MhorWaorks warrants that ws products ave of quatity material and workmanship, TrorWiorks aprecs w replace,
within g one (1) year periond Trom date of delivery or at it aptionrepals without charge.any part of ther
manufacture whicl proved deleetive, The repair or ceplacerment will be [ree of charpe [0V, Sancdusky Ohie.
providing the damaged pael or parts are retiened Freight prepaid (o ThorWorks and invessoation show wueh
repatr or replacement 15 made necessary by inherent detect of moterial or wotkmanshop Obvious damage by
myswse or shuse volds any liability oo ThorWorks part. Should vou request the replucenent part or parts be sent
vig "next day an’,vou will be charped the difterencs hetween pround service and “next day ar’.

18 hereby undersood that engines,molorspumps,or othar components purehased by Thor Works for ose oty
squipment are nel warranted by ThorWorks and are sold only with the standard warranty of the manutaciurer ol
that component, Thor'Works will send the returned cornponent back to the respective manufacturer 1or
evaluation Should the manufacturer deny the warranty claim.then ThorWorks will not hener any warrnty and
you will be requirad o pay ThorWoerks for the replacement item that was shipped to you.

Any claims for defecive material or workmanship must be made prior to the expiraton of thirty (30 days [rom
the date the Rilorg ceowrsand in all cases prior to the expiration ol the warranty peviod of one (1} year ] is the
itent of this paragraph o limit ThorWorks lability solely to the cost of replacement parts I (3 [ factoryor af
the option of ThurWorks i renair of the defective part or parts N gllowances for damages.lost cevenues or lost
sime will be recomized,

This warranty iz nutt and void it other than penizne ThirWerks pars are uscd. ThorWorks is constantly striving
1o improve thelr products Changes in design and improvemem will be made whenover the manutacturer
believes the efficieney of the produet will be improvedwitbout incurring any ovbligation © incorporate such
mmprovemends i any machines which have boen shipped or are inoservice.

[ aa elfort W centinue W improve product guislity, TharWorks reserves the vighl o changs spectcations
withoul notice. Any modification or alteration of this machine without prior approval of the munwbactarar may
virtd the warranty.

Thorworks Industries Ine « PO Box 2277 + Sandusky, Ohlg qahr) BOO-320-1964 « Faw:419-826-3d77 - thorworks.com
1



Crack Pro
.

ThotWorks industries, no.
Sandusky, Lo
(118) 6A06-A575

INTRODUCTION

Caongratuiations on the purchase of your new Crack Mro joint sealing machine.
This machine is manufactured with the commuitment of quality that Crack Pro is
known for )t is manufactured for high speed melting of joint sealing material and
the shortest melting time for al! hot pour materials, i
This manual will assist you in the maintenance and operation of your jeint
gealng machine for many years,

SAFETY WARNINGS

The high operating temperatures of your joint sealing machine and
materials require special training and maintenance of your equipment.
Please read and follow these operating instructions to every detail.

PO Bex 2277, Sandusky, OH 44870, (419) 826-4375 FAX (419) B26. 6477

|



FOR MOLTEN ASPHALT
CEMENT BURNS

FIRSTAID

In the event of a MOLTEN ASPHALT CEMENT BURN:
COQOL the asphalt cemant and affected parts of the body immediatety.

Methads of cooling {in order of preference):

1. Completely submerge affected ares in ice water; (
2. Completely submerge affccted area in tap water; ﬂ

3. Place affecied area under running water.

20 NOT DELAY

Use any available water, cooler than body temperature,
while arrarging for boetter cooling.

CAUTION: DO NOT apply ice directly to atfected area.
LEAVE cooled asphalt cement on affected area.

Procead with the following:

MINOR ASPHALT CEMENT. BURNS — at lirst epportunity get victim to physician.
Includes: -

Injury 10 small arcas of fairly insensitive flesh
involving a small quantity of asphalt cement,

SERIOUS ASPHALT CEMENT BURNS —as soon as possible get victim to:

Hospital r_.n._

Clinic...._.. _ ' j\g ”

Physician's Otfice ... ' “m]“ﬁ 1 >
Py e

Ineindes:

tjury ta the head, face or extremitios: e

Injury when large amounts of asphalt cement are involved;

Evidence of nausez or faintness,

TREATMENT FOR SHOCK

In the eventl shock oseurs, dothe following:

1. Reep victim lying down and quiet.

2. Keep vigtim covered wilh o blanket or somathing similar to
keep body temperatura at normal, 98°F (379C).

3. Keep vistim's head lower than feet 1o promele bloed supply
10 head and chest,

DO NOT ATTEMPT TO HEMOVE THE ASPHALT CEMFNT
with products containing solvents of ammonia.

Matural separation will occur in about 48-72 Mo,
[t necessary, for early removal, 2oak bandage v minerst ol and place over affected area for 2 to 3 hours.

A Salety information Sevice of the .

NAPA

HATIOMAL ASPHALT PAVENMENT ASSOCIATION
B817 Konivworth Averue B Riverdale, Marylumd 207370333 w300 7754330 w FAY (301) 7798817 3




Crack Pro

ThorWorks Industilas, Ing
Sanduwsly, g

CHECK IT QUT 14183 B20G-4375
Know what protective devices vour maching is gquipped with and see that cach iterm is
securely in place and in operating condition.

I'or example;

1 warning decals

2. guares

J.matertal hose clamps and protective slesve

4. grounding wires

KNOW YOUR MACHINE i

Have all of the repairs been made thdt yOu reported’PThe mast rmingr malfunction could
be the result of more senous trouble,

FIRE FREVENTION

Avoid fire hazards such as:

1.Always stop the engine when refugling.de not refug! while smok ng or whern near an
open flame or sparks.

2 Always wipe up any spills immediately.

3.Baltenes produce explosive gases keep open flame or sparks away.

4 Remove all trash or debris from the maching,make sure that eily rags or other
flammable matarials are not stored in or on the machine.

3.Check for fuel engine oil.and hydraulic leaks replace wurn or damaged hoses.
.Inspect electical wiring for wom or damaged insulation replace as neaded,

WARNING:LETHAL FUMES |

Engine and burner exhaust guses contain carbon monoxide. Sabor monoxide is
odorless, colorless and can cause death if inhaled Avoid inhaling exhaust fuines,and
never run the burner or enging in an anclosed building or confined arca Symptons of
poisoning are:

1.diFFingss

2 hewdacha

2.weakness and slespiness

4, vomiting

PO Box 2277, Sandusky, OH 44870, (419) 676-4375 FAX (419) 626-5477




Crack Pro

ThorWorks indusleies, ng,

SAFETY IS YOUR RESPONSIBILITY ! Sandusky. Ohie

(414} 626-4375

ONLY YOU CAN PREVENT INJURY |
DRESS FOR SAFETY

When operating your Crack Pro equipment always wear the Failowing:
Tong pams

Adong sleaved shirt

3. heat resistant gloves

4 eye protection (face shield 15 preferred )

5.work shoes

§.safety vest

WARNING:MOVING PARTS

Keep hands feet,hair,and clothing away from all moving pants Never aperate the
machine withr covars shrouds, or guards removed Do not wear 1oose of dangling
clothing or jewelry nesr the equipment It coutd be come caught and possibly cause
gencus injury ar seath,

LEARN TO BE SAFE

1.3TUDY THE OPERATORS MANUAL and other partinent information furnighed with
the equipment Laarn yaur machines operating and maintenanse characteristios,
capacities and limitaticins.

2 Learn the location and function of all contralg indicators,and warning devices
2.Be familizr with the safety devices on your mach na,

4.Learn to recagnize the machines warning and safety signals they will alert you to
conditions that may make il hazardous o continue operating.

5.Carefully read and follow all safety signs and instruclions on the machine.
B.Keep safety signs and instructions in good condizion,replace missing of damaged
signs immediataly.

PO Box 2277, Sandusky, OH 44870, [419) 626-4375 FAX (418) 62B-5477




Crack Pro

ThorWarke Indlsttias, Ao,
Bandusky, Uhio
(418) f75-1375

2.00 not open the tank lid and put your head directly aver the onening esides not
being good to breathe there may be enough oxygen introduced inio the tank 0 cause
the sealant to self ignije.

WALK AROUND INSPECTION

Before each day walk around the machine and inspect for leaks, loose or miszing
parts. damaged pars.or pants out of adjustiment Perform all recommended daily
maintenance,

TRAFFIC CONTROL

Froper traffic contral is your regponsibility. Never place sealant i an uncontrolled
area Protect vehicles and pedestriang from the waork place until the sealant has
thoroughly cocled { 100°F or the pavement surface temperature )

REMEMBER:
ONLY YOU CAN PREVENT INJURY TO
YOURSELF AND OTHERS !

PO Box 2277, Sandusky, OH 44870, {419) 626-4375 FAX (419} B26-5477
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Crack Pro

Ihr:uWnrk,_- Inctustries, Inf.
Sandusky, Dhiu

IMPORTANT (419) B25-4375

Even though vour Crack Fro joint sealing maching is ready for operation when
you receive it,certain items should ba checked before putting it to use,

Muts set screaws and bolts should be checked to assure that no laosening
pceurred doing shipment. Most important tems to check are listed below.

THE ENTIRE UNIT SHOULD BE CHECKED

if you have any questions an the aperation of this maching discontinue operation
of the machine and cail the factory immediately.{ 419-626-4378 )

Check to be sure the HTO vent pipe is clear and open for venting
{ Located on the HTO expansion tank )

Check wheel lug nuts after first 100 miles of travel
IMPORTANT

Never cperate machine unattendead,

Never exceed heat transfer oil limit of S00*F when operating.

Should the pratective sleeve on the heated hose becaome damaged in any way,
to not use.Replace the hose immediataly.

NEVER move the hose whan it is not heated Doing 50 can Kink the inner tube
resulting in a damaged hose not covered by wananty.

PO Box 2277, Sandusky, OH 44870, (419) 828-4375 FAX {419) 626-5477




Crack Pre

ThorWiorks Induairies, inc.
Sandusky, Obio
{119 G26-4375

Do not expese matenial hose to direet flame.

Close tank lid before transpaorting.

Cautian should he used when Joading_blocks to prevent possible splagh ol hot_
material. Set material block { one at a time Jon lid.Close lid altowing block to drep
Inte material tank,

Do not breathe joint sealing material fumas.

Do not load more than four boxes of material into machine at one time.

Do not axceed 55 mph when towing,

Do not cperate maching in the rain.

Na noat pressure wash the burner area at front of machine.

Do not work on maching while it is in operation

Do not work on machine when heat transter oil has been heated over 90*F.

Never expose material tank to an open flame.

Proper ¢lothing should he worn at all timas.
*long sleeve shirt *face shield *high tamperature gloves *long pant=
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Thorworks Indostiies, [nc.
Sandusky, Ohio
(4761 B2E 4575

IMPORTANT

The heated hase on this machine operates on 120 volts ac.Every ¢caution has
been taken to ensure & safe operating machine.

The information listed here needs {o be told to anybody who uses or warks on
this maching.

MNever gperate when conditions are wet Aliow the machine te dry completely
before using.

The digital temperature control box houses both 120 volts ac and 12 volts de.
While they are separated, anybody doing diagnestic testing needs to be made
aware of the dual voltages.

DO NOT MOVE THE HOSE WHEN IT IS COLD!

Doing s0 may Kink the inner tube resulting in a hose that will be destroyed, and
will have to be replaced. |t will not be coverad by the machines standard
warranty.

Should the protective sleeve become cut or damagead in any way,do not use.
Electrical wires are wound around the innar hose,sny exposed wires arc an
electrocution hazard fleplace the hose immediately.

PO Box 2277, Sandusky, OH 44870, (419) 628-4375 FAX (419)] 626-6477
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ThorWarks Industries, Ine.
Sandusky, Chio

OPERATOR INSTRUCTIONS (119) 6261375

The heated hose is an electrical device Extreme care must be taken in how it is
used and treated.lt must be inspected daily for damage to the outer cover.

Completely read and understand all awners manuals before trying ta operate this
machine.

Check engine hydraulic.and heat transfer oil levels bafore starting. The heat transfer oil
level must always be checked when it is COLD. Never attempt to check it when the oil
IS hat,or severe injury could Qoaur, .- e e e e e —
Load the machine with materal and fuzl.For flrat tirme use or an ampty tank, Idy =1
many blogks as possibie on the tank flpor. Put the blocks in with the widest part
touching the floor. This promotes faster melf times.

Start the engine and turn on the burner on-off switch located an the front of tha digital
ternperature contraller. The digital controllers manitor the heat transter il temperature,
and the material temperature,along with the heated hose. Turn on the voltmeter switch.
See the next page for contral settings and operation.

The controller will cycle the bumer off and on as the temperature of the heat transfer il
increases and decraases The heat from the transfer ail will be absorbed by the
materal in the tank.

Cin the top rear curb side corner are two thermometears One is for the heat transfer oil
atd the ather is for the material tank.Both thermometers will correspond with the
digila! readouts on the contral box.

There are automatic safety intertocks that control the heated hose,matzrial pump and
apitation systems. The agitator and purmp will pot work until the matarial has reached a
pro-programmed temperature on the respective digital controliers. The healed hose
must also be up to temperature bafore the pump can operate.

Cnce the materiat reaches the programmed temperature setting the agitator will
autoimatically start turning Opening the Nid turns off the agitator When adding material,
gpen the lid and place a single block on it and push it cloged.0o not add more than 4
boxes of material at a time.

A squealing noise indicates the kiocks of material are not melted epough 1o agitate
Tum off the agitatar cantrol rwitch wait 15 minutas and try agan,

PC Box 2277 Sandusky, QI 44870, (419) 626-4375 FAX {419) 626-5477




Crack Prﬂ

ThurWurk; Iredlestriees, Ine.
Sandusky. Chin

APPLICATION OQF MATERIAL [410) 626-4375

DO NOT MOVE THE HOSE UNTIL IT [S AT APPLICATION TEMFPERATURE !

{Once the matenal in the tank is completely melted and the desired application
termperature 1s reached, it is time to fill cracks.

Detach the hose from its storage holder,swing the boom inte posilion. Under no
circumstances must the hose be bent or kinked,this will destroy the hossa.
Check to see that the pump switch located on the temperature control box is in
the forward positicn place the wand applicator head over the crack,press the
pump activation switch on the wand.|f no material comes out after 10
seconds,possibly the end of the applicator is plugged and may need ¢leaning.
Depress the pump activation switch for as long as necessary to keep the
applicator full without overflowing it With some experience you will know how far
the material in the apphcator haad will go.

The speed of both tha agitator and materal pump motors can b fine tuned by
adjusting the spead control knebs an the electra-hydraule solenoid valve black,

The oil temperature controller should be set for 485'F.

The material temperature controller should ba set for a mid range of the
recurnimended pouring tlemperature on your products container.

The hose temperature controller should be set for 350 to 400'F.

Sce the temperature contrel page for instructions on how to set the
controllers.

Keop the voit moter at 120 volts while eperating the hosc. This is achicved by the
engine throttlc,

On a extremely cold and or windy day,all of the jemnperature settings may have
to be increased to make up for heat losses.

F’D Bax 2277 Sandusky, DH ddBTD {-119) 626 43?5 FAX (419) B26-5477




Thorworks Industrics, I'nr‘.
Sanduszky, Ohio
(419) 626 4375
Due to the fact there e nat a valve on the end of the hase marerial may continue
to flew aut even with the applicater switch not engaged Place the applicator up in
its holder for extended pericds of non use | or momentary non use the pump
switch on the controller box can he placed in the reverse posilion.

PD Rax 2277, Sandutky, OH 44870, (119) 626-1375 FAX (419} 626-5477




Cg;ack Pro
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...... T'Ii-_;:rWo-rka Ihc]u&lriea, Ing.
TEMPERATURE CONTROL Sandusky, Ohia

(R14) 626-4375

TRANSFER OIL MATERIAL HOSE
) '?:5 .0 75.0 '};5 .0
375.0 l 375.0 375.0
00EaT | |00 ERT | |OOEgD
BAR =4 It qET A SET  A/H
VOLTMETER AC POWER FUMF AGITATION
OFF ON FWD OFF REY FWD OFF REV

i, ——— ™~
F 120
- o O

AC VOLTS ot—r i o

POWER BURNER ENABLE HI TEMP RESET INTERLOCKS
OFF

The lup soale is the current tempelure the hatlem seale is tha ternprrature thet yow want to heat {o The burner shuts off
when your sathng & excesded by 10 degrass. It comes Luock oo wheo the lemperuatum drops 10 degrees below youn
s&iting. [n@ sequsnce tor Salting the temperatura 15 Frass the et arrdw 3 times, press up o dewn teyel e 3 piess the

lefl arrow thén up or down to gl the 7, gress the lef arrpw,then ap or down for the L.then prass sat.

PO Box 2277, Sandusky, OH 44570, (418) 626-4375 FAX (418) 626-5477




Crack Proji

TharWeorks industrics, Inc.
Sandusky, Ohio
{419 664375

FLUID SPECIFICATIONS

Digzel angina crankcase oii:
The break-in oil should be changed after the first 50 hours of operation.

O change intervals:

Temperature Oil type Interval
Above 77°F SAE 30 or 10w-30 with filtes 100 hours

Betwean 32°F 10 77F- SAE 20 or 10w-30 with filter 100 hours

A2'F ar below SAE 10 or 10w-30 with filter 100 hours

Hydraulin il

The hydraulic system should be drained cleansd,and refilled every two years If
the oll becomes contaminated at any time flush the system immediately The oil
fiter should be changed yearly, System capacity is 30 gallons,

Change the hydraulic oil filter after the first 20 hours of cperation.

The factory installed oil meets the following specifications:

Grade Ga

Viscosity @ 100*F sus 352

Approximate SAE grade 10W-20

Factory installad oil:ERC AW Hydraulic Oll

See enclozsed MSDS

PO Box 2277, Sandusky, OH 44870, {419) 6264375 FAX {419} 626 6477




Crack Pro

ThoWhorks Industring, e
candusky. Ohio
(419) 678 43,5

FLUID SPECIFICATIONS

Healt transfer ail is specially formulated to withstand high temperature and many
heating and cooling cycles. The nermal life cycle 1s one 1o two years.depending
an haw much the machine is used.

Never leave the oif in the machine for more than two years.

The procedurs far checking the oil level is to ALWAYS CHECK IT COLD.
Lacaled an the expansion tank is a oil level dip stick,there is a mark on the dip
stick to designate the full point. When adding oil it is necessary to remove the oii
thermometer from the top rear curb side corner Instalt a funnel herg,and check
with the dip stick.

DO NOT OVER FILL,OVER FILLING WILL CAUSE OIL TO COME OUT THE
OVERFLOW /) VENT PIPE AND ONTO THE GROUND WHEN THE MACHINE
|5 BEING HEATED

Oil coming out of the vent pipe means one of two reasons over filling or moisture
s present in the oil jacket Immediately shut of the burner if this happens.Let
the maching ¢ool completely.

Water In the oil |5 extremely dangerous.Never heat the machine if water is
present.Drain and replace,

The factory installed cil meets the following specifications;
Nama Industrial turbine oil
rlash point »390"F

Auto ignition tamp. =500"F

Factory installed oil:Turbine XL 88 See enclosed MSDS

PO Box 2277, Sandusky, OH 44870, {418} 626-4376 FAX (419) 626-5477
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ThorWarks Industres, Inc,

SERVICE TIP FOR ENGINE START PUSHBUTTON Sandiisky, Onio
A ENGINE START-UP (4140) B2-4375

Read puznbuilon on panel must be held in the depreszsed position while starting 2ngine until

rurning oil prezsure is eslablizhed to open SWICHGAGRE ¢ontasts,
(1} 512-APH pushbutton shauld remaln in the depressed position during nermal runping,
If puzhbution falls to retnain in the depregsed position:
(A) Vizually check wiring far looge eonnections,frayed wiring,2tc.,an sll tarsunals and
switch [pop cirouil,
(B) Chock 14 ampfuse connegzied o "B iermingl,
{2} Cheok fur gogd ground on G tenmnal
_ {0} Disgonnect switeh 100p it from YY1 and SWE lenmungly Flavs lerporary jumpsr
between 3W1 and SW2 and restart enging. if pushbution slays n with engine
running, 518-APH switch iz not the preblem This indicates either an open circuit,
unwanted ground,or wwa high “esistanct in switth lagp circuit wiring, belwéon SV
and SWz.
{E) Continuwity checka (power removesd from {B) terminal,
(1) With ohmmelar or continuily light check for good continuly thrgegh switeh Igop
circwit 11 geed conbinuty s indcated proceed 1o step (3]
{21 Lnwanted ground o oop crcol
With SWICHGAGE contacl acjuzted away from pointer,check continuiy beivesan
one and of loop circuit and grewnd."Goad continuily”indicstes a unwanted ground
in loop circuit such as a lerminal rotatod against maunting pare'.Remave graond,
restore laop circuit conneclions (o SWT and SW2 pawer 10 (B) restarl engine.
(31 Too high resistance in awltch wiring
wWith chmmeatler check res. stasce berwaen one and of logp oredit to the cther.
flaaistance ghould excaad 28 ohms [f ragistance is too high recheck for lnose
gcennactions In locp circoit.Qtherwise aelect larger size wire for loop cireul,
B.ENGINE SHUTDOWN
{1} Engine fails to shutdown when contacts slose on one wire te ground SWICHGAGE
controls.
{A&) With engine running,jumper W1 to (G lerminal ! swilch Irips and engine shiats
down, trouble is failure of BWICHBAZE contects Lo make contacl o ks ol good
cetst ground an BWICHGEALGE Adjust conticls Lnck and tarlbc o geae sy and

clesarenirng aclion v oty Gheck Swoitch mounbitg o good geoami

PO Box 2277, Gandusky, OH 44870, (419) 626-4375 FAX (419) 625-3477




TROUBLE SHOOTING GUIDE

MALFUNCTION

Material pump leaking

No hose pressure

Diesel burner has
Low operating psl

Burner won’'t light

Crack Pre

PROEABLE CAUSE

P emking around shaft

Worn purmnp gears
Wern hyd.motor
Pump shaft not turning

Flugged fuel ling
Warn pump

Pump caupler broken
Burner motar waorn

Plugged nozzle
Electrodes warn ¢ tips
Electrode spacing incarrect
Fuel filter plugged
Water in fuel

Airin pump

Transformer worn
Primary control failed
I'ugl satenod tailed
Waorn pump

Air shutter too far open
Mo power from controller
Burner locked out

Hi-temp light is on
Cad cell dirty

Tharworks Industrias, Ine.
Sandusky, Dhuo
{118 G26-4075

CORRECTIVE ACTION

Tightep/replace packing

Replace pump gears
Replace hyd.motor
Check wiringffuse

Clegan or replace
Check and replace
Replace coupier
Replace matar

Replace nozzle
Replace etectrodes
Reszse! spacing
Replace filter
Replace fuel & filter
Open bleader
Replace transformer
Replace primary
Replace selenaid
Keplace pump
Heset to #8

Trace wires
Disconnect battery
Cround cable

Fush reset

Clean ot replace

See il burner trouhble shooting guide for step by step instructions

FO Box 2277, Sandusky, OH -MBTIJ (419) 626-4175 FAX {4193} 626-5477

LA L

swrrTrEn




TROUBLE SHOOQTING GUIDE

MALFUNCTION

Engine won’'t start

Heat transfer oil
{HTQ) not
circulating

Hydraulic system
Not working

Mixer not turning

HTO coming out of
Yent pipe

Crack Pro

it

o

PROBABLE CAUSE

Dead batlery

Low on fuel
Plugged fuel line

Or hilter

Rad over rige switch

On engine start paned

Broken drive coupler
Y-strainer plugged
HTO line valves closed
HTO line kinked

Low on HTO

HTO pump worn

Drive motor warn

Low oil level
Worn pump

Filter plugyed
Tank valve closed
Kinked hose

Mo power @t 17 vde coil
Broken drive coupler
Broken drive muotar
Hydraulic cailiidye

Over heated HTO
Moisture in ot 1ank
HTO past operating life

| ho Worm “Fddutﬂﬂu e,
Sandusky, Chio
(414) 626 43 7b

CORRECTIVE ACTION

Replace hattery
Fill fuel tank

Clean fuel system
change filter

Must be pushed in
when starting
Change couplar
Clean Y-strainer
Qpean valves
Replace ling
Check level and fill
Replace pump
Replace drive motor

Chegk level and fill
Replace pump
Replace fiiter
Qpen valve
Heplace hoke

Check wiring/fuse
Replacs coupler
Replarce mater
Repair/replaco

Check termp.control
Drain and replace
Crain and replace

PO RBox 2277, Sandusky, OH 44870, {418) GZE -1375 FAX {418] GZB 54?'.-"
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ThorWarks Industnes, Ine,
MAINTENANCE SCHEDULE Sandnieky. Ohin

26-
FIRET QNE =X QNL WO {#49) G26-4375
DAILY WEEK  WEELKLY MTH MTH YLCAR
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Flanges

Chuck ignitora

Change primary

Cenitrol

Change solengid

Change nozzle
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lase clamps
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DEESCRIPTION

Crack Pro

PARTS LIST

PART #

ThorWorks Industries, Ing.
Sandusky, Ohio
(412) 6224375

QTY

MATERIAL PUMP MOTOR
CHATHN COUPLER

CHAIN COURLEE
COUPLEE CHAIN
HYDRAULIC MANIFOLD
172 VoLT SOLENQID

3:."
HOSE

BWTVEL

FLANGED GATE VALVE

MATERIAL FUME

HEATED

EEAR
TARIL

HOSE
ING
LIGHT

REFLEQTOR-RED
REFLECTOR-AMEER

AMBER MARKTING LIGHT

3 BULE MARKER LIGHT
FENDER-200/400 GALLON

FEND

ER-

125 GALLON

TOGGLE SWITCH BOOT
TOGELE SWITCH

WATER TITE ENCLOSURE
THERMOMETER

12"
18"
24:!‘
As”
Lro

THERMOME

TER-125% GAL

THERMOMETER-200 GAL
THERMOMETER- 400 GAL

ARISEMBLY

AGTTATOR MOTOR-125 GAL

AGITAIOR MOTOR-200/400 GAL

OIL EXPANSION TANK

OYL
QI

OVERFLO

DTRATICK

DIPE

TYHE J THERMOCOUPRLE
TEMFERATUHE COWNTROLLER

LID

SWLTCH

TTRE/WHEEL ASS'Y 12% CAL
T IRF/WHEEL ASS'Y 200/400
TORSILON AXLE=-4500LE-125% GAL
TORSICOMN AXLE-3500TE-200 42T
TORSION AXLE-=200LK-400 GAL

Favaa03s
Fo20R007
B&20A0DS
F&31A001
Faa3ianlo
PeE4nanhb
PF393A013
PR7TAQSD
F6e4QAQGY

PL75820006
PAISAG03

PS16AC0]
B4 E7TARDOS
TAETAODYT
P46T7ACC2
PA46TA00T
PS4 9A003
PE4SAD02
F4432004
P443A001
PE41A017
PE59AN0E
PESAA004
PES2A008
PESIANOS
N/A

P474/04%
P4 74R045

FI5000B0OCE
BP75000GBOOE
PYROOAROGL

PETIAQON
B7354a042
P442A8010
BS 14017
D134l
PLl1A03Z
PE11AQ1G
F511a017

h:lrul—'-':Mr—'l—'mi—'l—-l—'l—':-—-:—'l—'r—-a—'l—t!—'i—'l—-mh}z—ﬂmmmmmll—'l—'l—‘;—ibl—lt—‘l—'H'—‘
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REF #
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3=
LA
39
35
36
39
25
39
40
41

47
43
44
45k
46
47
18
a8
LER W

53
54
55
56

57
ne
L9
&0
&1
£l

PARTS LIST

DESCRIPTION

PART #

LUGNUT

LDTIESEL FUEL TANE

3I/8" CLRAR TUDYHNG

1/47 KOSFE FND

3/8" BALL VALVE

BTR COMPRESEOQR  QPTIONAL
N/A

N/A

DIESEL FUEL EURNER
COMBUSTION CHAMEBER LINER
DIESEL ENGINE-12% GAL
DIESEL ENGIME-Z00/400 GAL
DTESEL ENGINE-COMPRESSOR
VIEEATION I30LATION MOUNT
ENGINE S“OVER OFTLONAL

M/

SAFETY BREAKAWAY KIT

34 PINTLE EYE

2 5/Ll6" BALL HITCH

CHAIN HOOK

3/6% SAFETY CHALN

TEATLER PLUG

M/A

M/ M
N/ A

TRAILEE JACK
BATTERY

BATTFRY CABLE 247
BATTERY CABLE 31°
HYDRAULIC QLL LAWK
M/A

/A

HOSE TOOM

WAND HOLDER BOX
TOOL BOX OPTION
FLANGE GASKET

FL7TIA003

P74000R0O1 &

p7leahnzd
BEg278001
B337ACCS
FASAAQ0T2

PGe2R009
F&7LRO00
F458A053
F458A054
PARRADG S
P458E025
B2730

PE18A001
PodBANOZ
PESS2AO0E
FSL7A001
F53120Q3&
F5198007

FS51RQAQ1L
PAeaA00Z
ravERQO3
F475BQ04
E74000B00%

P74000BOD7
N5
rrannagBCo4d
payaencie

Tharworks Industries, Inc.
Bundusky, Qhie
(118} A26-4373

QTy

4
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PO Box 2277, Sandusky, QH 44870, (419} 626-4375 FAX (419) BZ5-5477
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&9
70
71
72
73
74
75
76

73
g0
g2l
=R
B3

g5

68

Cr
.._,..,g{_ ___________

Thar\Weorks Industries, [nc,

PARTS LIST Sangusky, Chio

(4189) 626-4375
DESCRIPTION PART# _ QTY

SDPLINED COUOPLAE-125 GAL P&3QAOLD 1
SPLINED COUPLEE-200/200 GAL P&I0OA0DLT 1
AGITATOR SHAFT - 12% GAL P?1000BOOE 1
AGTTATOR SHAFT-200 GAS PY40Q0ROD9 i
AGLTANTIOR SHAFPT-400 GAL P74000BOLD 1
AGILTATOR ARM-125 GAL FP74000BOL1 &
AGITATOR ARM-200 GAL F74Q000E0Lz 4
AGITATOR ARM-400 GAL P74000B013 4
ARM SUPPORT R74000EB0L4 4
SIVOTTYIW T o T T T T T T U RIRbauETrT T T
PIVOT FIN EUSHING Pa3an004 1
HYDRAULIC TANX CAP P464A002 1
DIESEL TANK CAP P464R002 1
HYDRAULZC QIL FILTER FSOBAR003 1
CIL FILTER HEAD FI0SADDS ik
¥* GATE VALVE FP389A002 L
N/SA

DIESEL FUEL FILTER FP4E£3RO0] 1

M/A

5/8" X 100'AIR HOSE P71l7R007 1
ALR WAND PEI2ACOD 1
MATERIAL WAND P74000D0O01 1
PUMP SWITCH P443R0CH 1
RPFLICATOR SHOE F163R012 1
GENERATOR EGESRAO01 1
V-BRRET.T PHeUADRS 2

—

Hosk RERL PH01ANE R
HYDRAUL1C QIL PLJRAODE A5 GAL

HEAT TRANSFER QIL 12w CAL Pe3BR00R 25 QAL
HEAT TREMNSFER OIL-200 GRL poighlnn 2# AL
Hroat tranafer O0il-z260 Gal DL gAlyE 30 Gal

HEAT TRANSKHER QT[L-400 GAL PRZ8A00S 45 GAT

PO Box 2277, Sandusky, OH 44870, (418) 626-4375 FAX (419) 626-5477

d



!
Jny,

b0 B G (o =GRl B
R

Page 23




T AT I
T RS A
# L T -

(T
LA 00,

B )

SR
A

S —
LA LA T) -
T T am

Ty
(....;',.-"l HE

24



.fl::b :.

h
) —
= il CHl T

25

Agitaior Asszembly




WISAE] oUidig

26



Diesel & Prneumatic Schomatic

Engine

DD

Reel : )
I CoOmpressor O

Wj
6 (e ! f:;L
)< > @ D@ <

- -

H :__4

Page 27



Fngine

/

— Pump
Mlixer Flow
Motor Control
Soulenoid
Valve

o B

Humip
Maotor




by

O o
— #15TH TALG [ —
' PLHAN F Y-, @ @
[t di v N ]
FER
—. " D
% HEaiK WAND 110 VAC
ole —
e CR2 cRE ER2A CAR I PP W (R4
N [ HOAN PR 26
o dm
& r’a‘_ + [ F=| in | '.'-1‘ ] [ E‘a 'isl [ 16 L
E Io oy {_‘-| I 5 !i i ! :5 :5' L 2R3 W TEN TR
O Il i”‘uo . i d1m, T
Wi o I TN TR e
JLF i —t FIE- SRR AL
o oaen - L N H LT RS GG 4 e 1B H|n uﬂ
[T L FIO-R T NEL Y — @ ;t 2 la
_ LY TR ]1Y
:.(.Ii;: --------- ___H_:l::m (S P[RR JI-1 O AT
e ] | [ e, i
PP — e 3,5 Y —"v.] 1) SF
m:;?:;ﬂ?._ FIEL W LHT.EY g 10 Sk LK
WHTATORT Al F) ]
AnTalze kir ) — — i
[T '
1TH
JH
B
L]
g . R
_ . N DIAGRAM
e —— UNLISS JTHERWOE APECIFIED - e
—_ -- T FANTGOATED FANTE TOLERANSE Tl ey b e qt-l kbt
- 1 . = AMGUL AR %1 L ILME £ ba* = iy r h
—_—-- S FRACTIONM. | 1/6" B PLACE 1 Dbg | Ao St eass wihald mitin el S—
- T R L T A FEET L [MCH & 174 3 B Ui Al HgHER 1 miarriuiel HET HI.S&I‘ILE e
Ruvizlon Dok cpbion, By ANGLL R 21 | LaE = oo” T s
EEVIGION HIITORY i MACE & gt FILENAME







Sl b} 1% G:"'l ru—ﬂt Y UE—[ “‘"—ﬂ e E-@-J
i ) R ) O I -y S
e _@HH Fiao " @ m Qﬁ;‘i FrAD i&@ r,'l_‘“_,_ﬂ. Fran " @
=l 90 = ipls W@ =15 @
|- . -Gfl *r i m | ™ m [ 10 C?:} rm {D f TDE
n HIT'.IM
vLm 3R FraTyy K m_LR
IMEEE He O [ | 1% ﬂ'? TR
[+ =
m m mﬂw m CM_L__H_:VD;
B |r o g | - TERNHAL
1 )
&l @ | @ _
s - 0 F
2z I 1
| LIMTER hat
TERM |
LIPS R
- RRRRT, REY HITEME cam Gl AR
1 ]
]
C : T .
o m
L _ I\ B e

7







72 AWGE RED TOBURMNER COMTROL — PUMP YELLOW B ()
I P HORN +12 VDG
,..-:"' H GHRUOUND - BLAGE 12 AWE FROM BATT
EUMP YELLOW A L)} /K/ O IC-) W
B ~ BREMN
AGITATOR YELLOW D (K} . (_ J
v v BRN
AGITATOR YELLOW G (L) (— — e B
c A F
SP - » O C} 0 - BURNER WHITE (D)
E

WOLTAGE REG GND

O e

+12WDC FOWER O FIELD GREEN

VALVE GROUND

T10 VAL BLK GEN

/ 110 VAC WHT GEN

12 AWE FROM BATTERY + 12 V0T - T

bl

TATTLETALE "NC" QRAMGE (E)

COWER DODOR SW (H)

COVER DOOR SW (F)

P/N 25-HD34-24-21PN

BLACK WIFtE #10 T BURNER CONTROL DIRECT FROM BATTERY

J T -

J TIG +

il

AarpLicator (F)

+12 VDG FROM PhL

APPLICATOR {G) HORN PE

TCVAC HOSE - - - -
HLK

110 WAC HOSE WHT

P/N HD10-9-96P
NOTE:

ALL FOWER MUST BE OFF BEFORE PLUGGING aND
UNPLUGGING THE
MAIN CONNECTOR






SR
GREEN T GENERATOR FIELD VOLTAGE
BRN REGULATOR
BLK
GROUND
T BN
PIMVRI20-C
RED
!
WIRING WHEN VOLTAGE |
REGULATOR IS URED
i
|
I
| Gvamowmes T T
| CE
' QUEUE ENGINEERING
| LLC
!‘ﬂlh‘n ra mem e memmr et e r——mimn s mannims e mm e e e e mmm e s omm e ...|
' THORWORKS INDUSTRIES
- HEATED HOSE MAIN
- I CONNECTOR
| e et
e |4 A i Yk TREAT | pee e
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foper Pump Company

18. DIMENSIONAL
DATA FOR
INTERNAL PARTS

FaH-Ig22

Morunal dimensione e siveen hetasw, Wik the pxreption of guate thkress ang
lateral learancs, yvour actual mersnre nents shontd not vieey trom thess members by
maore than 002", Use propetly calibrated measnnng equipment when measning

s,
PUMP SIZE
ITEM 11 17 22
Bara for Bearings 1.43/K 1.4375 14375
‘Cihﬂﬂ Cl 0. 1.0820 1_:0_5.2.0. 1.06?
Case Bores 3.8490 3.8450 - __3.84913
Gear 0.0, as40 | asato | asin
taear (.0 1o Case Bore Diamelrs) - 0080 | 0084 £0480
Clearance
Bronze Bearing Q0. 1.4385 1.4385 1,4385
Bronze Bearing Press Fit {0010 min{ o010 min | o010 min._
Bronze Bearing 1.D. (Free) 10880 1.0680 10880
Bronze Bearing L0, (nstaled) | 10870 10670 | 10870
Shatt 1o Bronze Bearing i 153 .005_ hl "'.'1-305
Lizmoetrs] Clearance
fron Bearing Q.D, 14385 1.4383 1.4385
lron Beaﬁng Prass Fit 0010 min. } 0040 min. | 0010 min,
lion Eeanngl D. {Free] - ;1'_65?5 1.0675 -1 ne75
Iron Bearing (LD (!nslaTled) 1.0665 1.0665 1.0685
Snafl to tron Bearmgﬁi-émetral B046 0045 045
Clearanpe
Carbon Bearing O.0. 1,4400 1.4400 1.4400
Catbon Bearing Press Fit _-rmes min. | .0025 min. | D025 min,
Ebon Baaring 1.0 {Free) 1,:}710- ) 1.0710 1.0710
Carban Becnng 1., (In ilalled) 1.0890 10690 1.0690 1
’%haﬂ to Carbon Hearing .DDET?:-'I" - L0067 Rolelixd
Diarmetral Clearance
Gase Widlh 29594 4.484 5994
Guskel Thicknéés {Gne} B iz 012 _U-l:g
Gamptl'as.sed Gaskel Thick|-1;33'3 “,015 018 .0-16_-
Gear Face Width 300 4,501 &.001
mfal Clearance (1wg 009 008 ‘ ODB
Comprassed Gaskols)

32



MDDEADC ol
Burney

Instruction Manual

Type “F” air tube combhinations

Thank yau for purchasing a

Backett burner. With proser ears
and regutar mainlanancs, it wil
provide years of loubla-free
service. Please ke a few mmoles
to reed the sedtion entitled Ta the
Owner' inside this manual. Then,
kaep tha manual in a safe place
wheore it can bo casily located i
needeyd by your prolessions]

service lechnician.



Instruction Manuat — Model ADC Oil Burner gm

Contents

1. Prepare before installing
A Wenly spacatesalions e e e e R 3
E. Be pware of nazard gefiniions, . e TE EE L RE e I 12 L RRe B4t f et e 21 ees et et ee 2 e eeer e e en e ee e et !
C. Notoa special raguineanams

2. General informatian
A Equiptnsnt loaatn in entifinsi] SER0G . L L L e e e e re e r T v pe e e 4
B. Exhaust fans and gther alr-uslng devizes i e e &
C. Claarancas b Burmiy g EJIRIMIEND | o i i) criiim e i oie e e e et ree——————t e e e rat eyt e 1ae e e ety ros 4
D Exhaushing BazaMou® flITIES Lo e e ims e s e s 1E 115115111 F1e eheatd 1t e ee e s et e em et eas e e eas et es stes ees sat et 1o 4
E. Low firfing rate Baffle . o o e e L e e e e 3

3. Nozzlo, Lina, Electrode, & Igniter Maintenance
A NoEzle AsRembly MRINTENANGA 0 0 L it e e e e e e e et aaeer e O
B. Raplacs BUMET MOZZIE ... e e 1 L E e+ B e et eemt et e mes s e ees e meeeesmeeeerene et egem e epees B
C Check & Adjust Electrodes e e e e U SUROY -
R nniler Maintenance .. . OO - |
C. Hozzie L:neAssamblyMamlenanre e e e e e bt e e e e e ee e e e e e et &
F.Chuck & Adjnst “Z DIMENSION. . e e e s e e b

4. Fuel Supply Maintenance
A, Canngt FUI_J L1m,., .

C Fuzl Supply Batow Level of Burner e e
L. Fuel Line Replacement . ... 0 e e e L Rt e LU b 111 B R e e 201 e e L0 e met e ee st esn e om e e e s emmnn pen
E. Fuel Line Valve and FIBr ..o e e ceeeaeermeeneae crverrn e een 1

3. Burner Maintehance and Wiring
A BUTNar INSAlEd BN WA T e et e e e e e e e et 7
B. Replocament Burnar Istslstion. ... e e e et ek bttt e ee it e erenteme e e et mem e s e nemeas 7

B. Drive Component Maintanance
A tdotor, Blowar Wheel, and Coupling RERLEOEIENT . . o o et stestseeeeee e bremremsemaeesser e eepereee s orrrrererersersd
B. Pump Mainterance and R e ladaimMBrt . i i e coveeeies e eee e eereesesiesermeeseeesseesanennese e enne oeee 2]

7. Start ug Burner and Set Combustion
A, Basic burner operation..., TSRS RTOREPRTRRE, [
B ComIREIINT SEL UE ittt iir s e ot ot et ed 1ok e oR b2+ e 1 eEen e emen s ed e e e ee e e e e e e et e et eeneretaerararet ATy rar e e e 1
C. Set combustion with test metrumeme TR R TTT VPO PUUIRUR & |

Appendix A. Maintain & Servige burner
B DAEE"S IORITIANEIT . Lot et e e e e e e e et e e e P
B OwriLn BEIvIE 8 IMRIIEEDE UL i i e s e em it bee bt see s s e ee e et e et et e RN R R LRt eeee e 12
C. Daily Maintenancs .. P S P S PSP 12
0. WL.LthM-.AlulL.ran.{. S P P TOPRRR I
E. Hegularuewlcanamtananna POV PRP PP b

Appendix B. Burner Truuhlbshuutmg
Troutdeshooting Chart.. SRR, b |

Appendlx i, Replacement Parts
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Beclell

1. Prapare before installing

A Vunty specificabions

Instruction Manual - Medel ADC Ol Burner

Capicity " e s
Firng fale s e 075250 GPH
input Lo L 108,000 350,000 Bl
Fuels U. 5. ... No. 1 orNe 2 dissel fuci, or
kergsene - Mo 1 or N 2 Besting ol (ASTM
0O 396;
Electrical Powor supply . el 138 W00G
Operating load ............ 14 Ampe w! igniter an,
210 Amps w/ igniter turned off
Matar 0 TASVNOG, 1B by, 3450 1pm,
10 Amps (maa . NEMA “M” lange, rotation
CCW when facing shaft cnd
Ignition Secondary................ 20Kpk 30mA .
bmterrupted duty OR opticnsel conbnoaus duty
Fump Qutlet prassure .. .o e e e NOtE T
Air tube ATCoode .. Lo oSee Table !
Dimensions | Height (masimum .ol 11 Yeinches
Width (mEaimum).... e e 34 W inches
Crapth (zhassis oaly) ..., & %4 inches
A tube dameter e ., 4 IDCNES
Temperature | 150° Max air temperature
MNeore 1. Sea equipmeant manufacturer's burner specifications
for recomrnended gutlet pressure. Pressure is 100 psig
unless otherwise notad.

Table - Air Tube Combination (ATC) cades®

i Fiting Stlaiié' ATC codes for usable air tube

i rate (aPh)| Head l:“lil:: (A" i inc.l:.;s!:! sese; Figure 2)

b {nin-max) {inches] 14 5 &% B%

i_cl.d-ﬂ-ﬂ.ﬁl ) FU 3% UI . A-FMxll:ll | - | AFEIXR AFBEKH
0.75-1.26 | F3 Z .'Hl_- " :&\-F"l*'?xN --T AF‘SE}xN AFGDXM
0.85-135 | K4 2% | AF4IWH | - [ AFB3WH | AFESVWH
0.85-1.8% | FG 2 V-l | “Pl\f‘_‘q“l"l"ﬂ L ) AFS_SY_B AFESYE
1.40-200 | F12 | 2% | AF34XO | | AFAEX0Y | AFGSXID

65250 ' 22 | 2% | AT44XP | .| AFSIXP | AFSGXP

1.483-2.50 - P22

il

G104BADC RBO5

34

R._ B aware of harard definitions

Danotes prasence of a hazard which. if igrared, will resull in
savare personal injury, death, or substantial properly

damage.
- WARNING  /

Menolees presenes: ol i haeacd wlueh Of mpneeedd, conld resannlt
in severs parsonal injuy, death, of substantial progerty

oy, N
GAUTION |

Daroles presence of a hazard which. fgnored, could resuit
in mieor personal nery or propetly damuago,

NOTICE |

imtenced 10 brng special atlenhan o inforsabion, but nat
related 1o perapnal infury of property damange,

C. Notjce special requirements

v This equipment must be installed, adjusted and starbed
enly by a qualified service agency — an individeal or
agcncy, loensed and experienced with all codes ang
proinances, wha is responsibla for the installation and
adustment of the equipment. Al gil burners showld be
installed in accordance with ragulatiens of the latest
revision of the Matioral Fire Profeclion Association
Standard NFPA 31 and in complate aceordance with
all tacal codes and authorities having jurisdiction,
Requlation of theza autharitles take frecedence over
the general instructlons provided in {his installation
manual. Note thal this burner is NOT recommendsed
for Residential use

v For recoirpinedcd nstalation prachce 0 Canadn, refer
1o the latest version of C5A Standard B139.

Read all instructions bafore proceatding. Follow 3l
inatructions completely. Failura to follow these instructions
nould result in aquipment malfunclion, tausing s%vera
perscnal injury, dealh or substantial property damage.

NOTICE |

Concosled damage — If you discover damage to tha
burner or gontrols during unpacking, notify the carrier at
cawe and file the Appropriate claim.

VYhen contacting Beckett for service information - Pleese
racord the burner serfal number (and have avallabls when
eelling or writing). Yoo will fird the serial nuemkae: on lhe
gilvar label located on the Isft tear of the burner, Ses
illuziration below.
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Z. General information

Your burner was designed, installed and adjusted at
the taglory prior to shipmenl and should not require
addificnal adjustments. Refer to the Troubleshooting
section of thiz manual when expearigncing & possible

i NN gy

The Model ARC Burner reguires a continuous supply of
11 to 1 volis OC at 15 amperes measyred af the Burner
during operation. An autampolive or & small anging charging
system Lhat i capabla of aupplying 1he required continuows
wvitlage/amporage 5 recommended  with Sedtonn rozd
equipmand, s0ch @s  asphatt hot patchers and  simitar
applications. This is especially true white mankumng
tariridé load temperatures during idle penods. & low ar
ercabicc  power supply could result in impaired  burner
opesation, severa delayed ignition or an explaosion insige tho
heat exchanger resulling in & burn andior asphyxiation

Pagarg,

If ther burner i not supelicd with a reliable combustion gir
saurce, the hurner cannot properly burn the fuel. This would
result nomcomplete combustion, causing  sooting ang
probable emisgion of carbon manoxide. Sevara parsonal
injury, desalh o substanbal popeity damage could oceur.

[ Burner head | Low Firing. Rate Elaﬂlel. if specified:
Lypa
F§ up to 0.65 gah
F3 ' Wp to 0.85 gph
Fd or F&§ - upto £.90 gph

A. Equipment located in confined space

Tle: worfined spaca should have two (2) permanent
DpBI‘IingS: pna near the tapr of ther caclosgre wined oo
near the bottom of the egnclosure, Cach opaning shall
have a frer araa of nal lesy than (1) one sguare ingh per
1,000 BTUa per hour of the letal Input rating of all
squipnent within the et Ve openings shall have
frew accqzs to the building Mteor, which should have
adequale infiltration from thes oobsiges

L

B. Exhaust fang ang gther alr-using devices
{Typically not yzed)

.. —BizZg air openings_large_eneugh to_allos for, all_aiusing -

devcns in addition to the minlmom area reguired far
combustion air. IF there ig any i}lDSSibillt}‘ gl the
anuipment toum developing nagative prassure (hecause
of exnaust fang. for example), ether pipe caombushion
directly t2 the burmer or provide a sealed enclosure for
the burner and supply & with its own comhustion ai

sUpply.

C. Clearancas to burnerv and equipment

» Provide space around Humer gnd equipment for
a5y service and mainksnanca.
«  Check minimum cléaranses against those shown

by the equipmenl manufaciurer and by apglcable
codes,

D. Exhausting HoZardous Fumes

An asphyxiation hazard could oxist due to improper
eambustion levels that impair graper burnaer oparation.
Capious amounts of smake i carbon monoxide ool
ke produced in a confined area. Also, be conscious of
any fumes produced by Ihe moteriaks that are being
heated. Always ensyre adeguate ventilation to axhaust
all fumes.

E. Low Fliring Rata Baffle

The Low Firing Rate Baffle (LFREY (sea Rophcemgl
Farta) reduces U pir flow and presaure. The LERG iz
somatimes uzad Tor firing rates under 1.00 GPH a5
listzed in e isble below. Refer to the equiprient
manufacturer’s instruckicnz. 2o ral wnil th LFRE when
spueilied, Qimitting the bafle when speclfied or instaliing
the bafle when nat snecified coulil wesull in poor bumer
purfurrmanca.

B104BADC HEOS
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3. Nozele, Moz:zle Line, & Electrede Maintenance

A, Nozzje Mai anc

InsirLetion Manual —

Maoda! 2DC Cit Burner

Refer to tha following figure for nozzle, nozzle line and electrode funiliarizstion.

Figqure 2  Nozzie, line & alectrds assambly

1
CLECTRONE GAF f .
T HE CENTEREL WITH o

___l'.1.1rs‘|‘ntT£. Té RE raRaLLEL
~ wWTH FCRIZONTAL CEWTER LilnD

Wit >

¥

%

2

— - -—

ttem

Descniption

Electrote Comact (37 ATC o
Ertension owizr 37 _—

Mozzle Line ]
Spider Spacer Assembly .

Skatic Plate _

Electrode Clamp i

Electrode Clamp Retaining Sorews |

Nozzla Line Satsdrew

ﬂimqmmnmm — |3k

Elzciioge insulitor

Nozzle Adapter

Mazrra Tip

T
N P |

_Electrode Tip

B. Replace burner nozzie

. 'W.{NF-:I'-HNG

Make cerlain the corract nozile & sclectad for the actual
pump prassure. Nozzes arge bd o0 10D peig operabon
Far applications with pump pressure above 100 psig, the
naczly reted capacity will b Igwer than the aquipment firing
rale. Usa only the specified spray pattern. Failure to use the
cormeet nogzhe Side and lype Gan resdt in unacceptable
cornbusgtion, pessibly causing severe pergonal Injury, death
ar sulsstanbivl properby Qe

1.

2.

I wppbiatde, remowve hee plashe plug protecting the
norzle adapter threads,

Pliscer o %™ gpen vond wieneh un thie nozrle adaptar.
Inzart the nazzia imto the adapler and finger tighten,
Finish lighleoing wath oo %" open end wrehieh.

It the nozzie s alneady Instafied, remove the nozzle
lire wssembly taowieity thal the no??ie Sira and
spray pattern are coresct for the application {per
eguipmenl manalacture™s intarmahon) Veafy that
thie alectrade tp sattings zomphy with Cours 3,

i7
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Figure 3 — Electrode Tip Settings

a/32" GaP
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fi' AROVE
HOZILE CENTFH _.--"'" =
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el 1/B" Mo2ZLE-10- T
SPRCING SRAARA

——

CAUTION,

Llaa gare whan ramoving and instatling ol nozzles

*

Imspect thee noezke adapter prior to installing the
nezzie, I the sealing surfage is grooved ar scralched,
miahisdzr thi: noFdle Ine asgambly. If a3 damagsd
mozzle adapter ia not replaced, off sould leak al tho
nuesks-adapter  jaint, causing  sericus  combustion
preblems.

Protact the nozzie onfise ard strsners when inskalhog
a nozzle. If thare is dirt in the onfice or It Is seratched
ar domeged, I rezzle will nul fumaon propeary.

Do ot o fargue he nozzls whan installing. This
will ¢ause deep grooves in the nozzle adapter,
preverting o seal when o new nerzle is installad.

Use a wreanch that secures tha adaptar of usa 3/4°
and 58" gpen-end wrenchaz. BO NOT atteinpd o
v of Ihstall A nozzle without sacuring the
adapter, The npzzie glignmant could e seriowshy
dharrianinl

Do not squeaze the electrodes too tightly when
handling the nozza line asscmbhy, Thes woauld chiongee
ihe electrode tip setings of damage the caramic
electrode insulators.



Instruction Manual — Mode! ADC Ol Burner

= CarefLily check and reallgn electrode tips after
rerlacay  thee noesy, mncing b chectnocde
zettngs corwply with Tigurs 3

C. Chack/adjust slectrodas

Check the electrade tin satiings. Adust if necessary ta
comply with the dimensions &hown om Fgose &5 To
it loozan the  elactrode  clamp  screw  and
slidefrotale elactrodes as necessary. Sacuraly tightan
ther Rarmp sorcey whien finished,

intenance

T inriter azzembly does not reguine any adjuatments
Beyend making sure the springs and the  hurmer
elechiods: rods nake solid eontact when the igniler iz in
2 clogsed pasition. The sealing surfaces of the gaskets
ahGuit b chewked and replaced al the fisl signs of any
damage or detaricration. Clean any dift or residue from
the porcEtiain t'lll.'_'-;hil‘l!’]:_i‘ sprinns, and bascplabe.

The simplest way o chock gnitor operabion i by
supplying voltage to the input and cheching o 3ee
wether an arc is producad. Check by gither laoking or
lestzruen tor sees if there is an are soross the electrodes
wrile the Bruencr i running and the igniter is energized.

The igniter must be grounded 1o the bumer bafore
chacking the followmng, To chack tha wmiler, nsure that,
the burner 12 olf, and uae an ohmmetar b check lhe
resistance between one of the springs and axposod
melal on the bumner (for example, a8 hooging Boft). The
meler shaud raad less than 2000 obims  when
maAsuring tha spring-to-ground resistance ot eilher

sring.

The igniter should be raplaced if the mater indicates an
opan circuit | the difference bolwesn tha lwo spnng-to-
ground rasiztance readings is graater then 20%., or the
Epring-to-sEning restiztance does not read approxmateby
it the spring-to-ground reading.

Figura 4 — [gnitar hinge and ratamer chips

lgniter Base
Raaining

lgnitar
haseplate
Purige:

Bectel

E. la line assamil

Rutleng proceiding, turn off power o the burner.

1. Rissznrest the it connector tube o the oesAhe
[[E3TH

2. Referting to Figure 4, logsan the two rorews
seqlinng Thregoiter rekiiring clips and rotata bott
clipz to release the Igniter basaplate. Then tit the
ignitar back an its fwngs

2. Remowvea the =plined nut.

4. Ramaowe tha norzle lina asaambly from b burmor,
being cereful not to damage the elediredes or
insulators white handling. To ease mmaval of long
asscmblies (over 9 inches), rotale the assambly
1807 from the installad nosdicn atter pallvig portlly
et of lhe tube.

58 To replace the nozzie bne ascambly, raverso thi
Abaaves stz

F.Che iugt “Z" nalan
Fetar 1o Figar: 5. The critical "Z* dimension is the
distance from the face of the fozzle o the flat face of
the head. Thiz distance tor F bheads is 1 ‘.53", Tz "F"
dirmension is faclory set for buspers shipped with Iha air
tube installed but shoutd always be venfisd during
sotec and instaltieghon, If the "2 dimenslon ts oot of

— © T T rEdiustmentperforrt i e fo ey ate e

Befare proceerding, turn off powar to the burner.

1. Dizgonnegl the oil cornetlor tube from the nezsle
ling,

£ Referning to Figdre 3, loosen the splined nut from
the hozzhe boe, Loesen the hex head screw
gecuring Ihe @smdchean plate io the  bumer
houzing.

A, A Beckett TEED gauge ahould e used o 561 tha Z-
dimenzign. Flace the end ol 4 ruler ol the face of
the nazzle and. using a siaight edge across the
Read, measure the distance to the fa2e of lhe head.

4. 5Slide the noxzle hne forward af back until this
dimension for F heads 5 7 "

6. Tightan the hex Read  soew 1D Satua the
escutcheon plate 1o the burper chassis. Then
tighter: the splingd nut and attdch the Gil connector
tuba.

G, Recheck the "Z" dimension ponodically  when
garvicing to ensure the escutcheon plate has not
ghifted. You will naed ta reset the "2" driemson it
you replace the air iabe or nozzle line agsembly.

| HOTICE |

The Deckelt Z gauge [part number A AN s avalabie o
permnit checking the F head "Z" dimenslon without remdving
the bumer.

; SRETEY
CaT= 1,185 010

18 GI0MBANG RGN
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inslructon Mannal - Model ADC O Burnar

4 1 ual Supply Maintenance

A. Connect fuel lin
Fror vul sinpyrly .-_;y.'_:lt:.m specificalions  Jor lanks  not
mountad on machines. carcfully follow (he pump
marndew o' hteralore ad the fales! cdition of NEPA
31. 1T this information Is unavailable, use the following

brvvsins eqntrelinees
| NOTICE

Mumps with automatic byoass o Aot raglira A bypass plug.

Thee burren pomp s shipped without the bypaszs plug
installed. You must install (his plug on two-pipe ail systams.
If The: warnt s 1 ooz pipee ol system GO MOT inslall the pug in
lhe pump, Cailure to comply could cause pump seal failure,
gl Ieskangye: oo ez poleotial [o- a fire and injury hazard.

B. Euel supply leval with or abave burner
Thiz buamer mey be oquippsd with & single-stage pump.
If & one pipe system is instaled, insure that a bypass
plug is not instalied in the pamp, then connect the fusl
Supply to the burier with a single supply ling. Note that
manual blesding of the pump is reguired onomiliel start-
up, When conrecting a twa-pipe fuel supply, instalt the

purm bypass plog,

Thez il Supply inlet prossure to the pump cannot exceed 3
pest mstall @ pressure-limiting device in accordanca  with
NFPA 31.

C. Fuel supply balow lavel of burnar
When the fuel supply iz located below the Jevel of the
burnar, a two-pipe fuel EUpplY syetam in N0t naceRsALY,
but dapending an the fuel line dismatar and horizoniat
and vertical lrngth, the inetallation may also raouire o
two-ztage pump. Conzult the pump manpuiacturers
litaratura for lift and vanuurn capability.

DO. Fuel line replacement {remote tank onily)

When rapliacewy Diel lines, rontinonges |¢,‘I’IIII]|',I‘1.’: et hurluy
wall copper Wking = recommended. To enture 8 tight
gemil, alwirys nue flare fitings Never gse compression
filtings,

Always inslall littings in an accessikie location. To avoid
wirabion noise foel lines should nol run against tha
appliance or the ceiling joists,

Noever use Tellon tape on gy foct fitling Tape fragments
can ledge i fuel line components and the Riel purnp,
darnaging the purmgz and greverding propsr operation,

E. Fuel line valve and filter

Shutol valves should be [ocaled in the oil supply ling, never
thes rahuarsy lin.

5. Burner Maintenance & Wiring

A. Burner Installed on Washer
Refer o appliznce manufaciurar's wiring diagram for
elcCirical connections, Rater to Apaendin A for burrer
maintenance praceduras.

B. Burnar Replacement
Burner wiring may vary, depanding on the actus
pomry Coatrgl and furnished oplion s, Riterta Figure B
for typical buragr wiring. showing CAD cell primary
sontrols. Nobe that ihe relay g guntio), shoarn i e
wiring diagranm are optional featurys.

GTOARAN R3O0

All wiring must be in aceordance with the lstest revision of
Mational Electric Cadé NFFPA 70 and ali logal cades angd

regulations.

NOTICE
The winrgy diagrams in this manual are for general ruferance
only, Fefer o the eguipmant manutacturar's lilarature or the
ehacy s supplive] with B eoquiprmaent, Failure L install
eorrect witing could result in savere parsonal injury, daald ar
slbstantal pooapeaty dameade
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Flagtiivin sogcd Razand, Doscopnect power bafore asrvicing.

Figure 2A --Recommended Iald Wirlng
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Figure BC «—Wirng with 7434 Gunleal

Instriction Manual

Model ADS Qil Burner
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canfiguration,

1. Allvengs acis 1o be 14 G Win i {18 G, for vali & Igniter| to prevent vollage drop batwigain Lattar: and buiner.

3. Allemnate varing (uhdwn in dashet boesh: wirg High Limil dentch o dsd somtral wire and Trmpemture Switel. Wire Control
ircuit in bakwasn High Limic Switch ond Tom pertura Switch and da nes usa this rag and whits slriped cuniteg] wire n thlg

4 Hord-wire bumar graund ra beltery. GO MOT USE CHASSIS GROUND SYSTEM

&, Dnve component maintenance

A. Molor, blower wheel, and eounling replacement

The metor wil require replacemsant if the gropar voltage
i& meAzured ot thie motar input, and the motet will eithar
not mun, gr the curant draw with a free amniag purmp
axcards UM of Iho ratad current,

Ta replace the burmer molor, coupling andior blowar
whet| parform the fallowing stape.

1.

2.

Bafore serviging, tum off andfor discennact alf
power to the burner,

Biscanneat the: Lymer modor wires,

Remove the balls securing the mioton 1o thee Lyroer
housing.

Remove the moter, coupling, and blower whenl,
Loasan the &t sorew on lhe blower wheel 1o 3lide
the sxiating wheel off tha shaft.

Slide the naw blawer whuel onie the old shaft (after
thuroughly ctagning hougingy andfor slide the oid
blawar wheal onto the now ol shelt,

Phas o 030° (he” 3 ™) Tesler gauge batwaen
the blowar whael and thie inolor housing.

SHidee lhe blower whesl toward the motar untd it
contacts tha farlrr g pige

Holute the blawer wheal unli the satscrew s
cantarad an the flat of the motor sheft. Tighten the

sefuciew to securs the wisael,

§104BADC RENG
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Figure 7. — Blowsar Wheel

10.

1,

gaugs between
blerwer and motor

Slide the motor coupling on the motor ehatt 1l
ingkal ihe: motor oo the burmer houslng. 1naure that
the motar coupling fits batwaan tha matar shaft and
thw: purnp shaft meide the housing, Tightan the
modar retaining scrawe. Recannnct the wirms,
RHuslore power, stert the burner and perform the
combustion tast described  pioviously in this
rnirngal,
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B. Pump Malntanance

rhis Equipment must be installed, adlusted end started only
by & gualifiod senvice kchmosan, - anindividual o agancy,
icensnd and experenced with all codes ond ordinanen,
whin in respnteabla for tha installation and adjustraent of the
squinment. The inziallaton st comply with all o3l cexdes
and ardinances and with the Natlonal Fire Protection
Aszzocistion Standerd Tor Lot =ued Equipmant, NP4 31
{or C5A B13E).

Gaanerdi pumng information

tmonetanl mtarmalion - Long or dversized nlet inés may
raguire the pump lo operate dry during inilial blieding
ponad. 0 such cages, the priming may be pssisted by
injecting fuel ail in the pump gaar sot. Linder b cooditiong,
ines gng fitlngs must be air tight. Ta assure this, "Fipa
Diope' may be applied to both th wsed arg wnused inlet and
return fittings.

Beckelt

A 12 volt eoil shouid measure between 15 and 23
rrhirmes

[t e meter ngdwates an pRen crouit, replace the
wal

Figure &, — Pump and Valve amsembines

De NOT uze Teflon tape! Do HOT use compresgion fittings!

Moynling Position - Beckett CleanCut pump may  ba
mounted in any position (extept upside-down during 2ingle
pipe installEtion).

Vacuum check - A Vacuurn Gage may be ingtalled in aithar
of the 144" NPT inlet pors,

BErrssure check- When 3 pressure check is made usa the
ngzxle port, If the bleed part is wusad, the reading on the

gauge showitl be approdimately & psig higher lhan the .

prassure reading on the nozzle port.

CutoH chagk - To check outoff pressurg dead head 2
pressurs gaqes in the nozzik port. Run the burnes for a shant
period of time, Snut the bumer off. The pressure wil drog
gl Feded sabicnde: s,

[ A LRG|
Prosurized or gravily feed installations must nof excesd 3
pef on inle ling or return lina at tha pump per NFRA 331, A

pressune giealer than 10 pai Ay cause damaga lo Ihe
shaft s&al.

Moy rtineg the primip

To |nztal g Clegntut pump onoa pre 2002 burper chiessas
wiltt o paisting shutter tak follow the instructions included
with the pump,

C. Valve Coll and Stsm Raplacament

Ly determing if tha vahma cail raqlires raplacement
periorm the following steps.

1 Hemove the oord et from the valve.

2. Mage the leads from gn ohmmeter ecress e coil

42
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To check pemp ooaration perform the fallowing.

1.

CGheck the pperating pressure by removing the
capaer tubing from the nozzls line and nstalling a
pressure gauge in the line. With the mokar funning
and ihe coil energized, chack the gabga The
pressure should read 100 psig ounless alherwise
stated.

Ta check the guloff fupcton, deadhsad the
prereure gauge onto the copper connechbor tube
attached to the nozzle pord. Run the burhar for a
short penad of time. Shut tha barnar off; the
prassure shauld Srop and hod,

Tt replace the coil angd/or valve atem assembly parorm
the following staps.

1.
2.
3

12.

Bafora servicing, turn off asdivr disconnect all
pawer to the burnar.

Usa tha shubaff valve belweer the fuel tank and
the pump 1o block il rom tha burnar.

Remove tha copper Tube Aszembly whien roplicinng
the pump or when removing the coil ang the Wb
blocks the ooil,

Uzing a flat tip scoewdrivar, press ha flat ip inta tha
spring washer ta prevent it from rotating.

Using a 10mm wranch or adjuatable wrench,
remave the nut and spring waszher,

Hernove the ool oy Bfting o straight up.

Ramove the twa base plate screws, then the base
plate by liltivgy straight ep.

Ramave valve stem assermbly by pulling straight
up.

Ta inztall tha raw stem and coil assambliss, follow
tha above =tepz= In reverze arder, tightening each
part 38 Yo go.

Restore power, start the burmer gad parform the
combugtion teat  described  prewously on thes
manuzl.

S104BADC R50OG
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7. Start up bumer & Set combustion

A. Busi &f oparatian

on the Deckatt ADC Ol b slandard conflguration, the
racten sned gniler opergte continucusty while the walve, that
contrcls oil flow, e cycbed by the =witches on the power
warhar, The matar iz uzed o drlve the blowar and pump,
The relatienal speed of the mofor iz determined by the
viltage: supplied and the oad placed on tha mntar, Pump
pressura and air settings A the main fectores affecting the
meter lowd, Tha wgniter converts battery DG woltana ot o
high wialtaga spark to igrilst Ihe: oif. The igniter ig capable of
nmming  continuously as long asz the hinwer whesnl s
Cifculating air across the initer azze. The pump and
solenoid valve are used 1o contral the Aow of ol feam 1ho
réservair ba the nozzle, The purmp pressurizes the ol When
wnergized, the valve enables high pressure mil fiow o the
nozzle. An optional control circuit can also be suppiied to
redLee Gurrent draw on the charging syslem by lurning the
mnlter off ofier a flame has been establishad. This option
conlreis ighiter operation baged o o sigeal from & Night
sevwng CAD cell. Whan light hitg the cell the controt will
sense @ gecrédase N resislance across the sepsor. A few
seconds delay will cuour prioe 1o the igniter switching off. As
Iong a3 sutficient fight iz reaching the oell eye, the igniter will
eermigin off If light is removed from the 4ensor, the igniter will
turn of artii light is again senged by the CAD cell,

Variations (o the burner gircuits may dctur due o optional
temperature, pressare, and vacuum swilches that control
burngs cperadien. Note that when external swilches are used
17 conlrgl the molor oparation they mMust be sized corracily
far the rated current or 2 relay should be installzd to isolata
the swilches from the matoc's Tull 1oad current,

R. Combustion set-up

U0 net gttempl 1o rlart the burer il excess fuel or vapar has
accomuialad in the equipment, Slerting the burmner under
thase condilions could resdlt i @ pulfhack of kot combustlon
ganes, high smokea levels, or hazardous operalion.

Dpen alt shuboff valves located in the oil supply ting o the
burnar,

As 200n s burmer molor stars rotating bleed all the air
fram the: pump. {Required with single-plpa sysiame)

To bleed he purp, atech a clear plastic hose over the
vent fitdng. Loosen the fiting aad colah the il in &n
emply conlitiner. Tighten the fitting when all air has baen
purged from the supply systam. Nole: If e by stops
@fer a lares s established, the unit probably requires
eddltionz biesding. Cantinue to bleed e system unil
tha purap i primed aod & flame B establlshed when the
vent fiting is closed,

H10ARADC RBOS
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Mode! ARC Qil Burner

. ¥l combosti ith instrumants

WARNING

The combystion level shauld ba agjustard Lsing dedicated
camhistion best couipmend. Feilure B propsty set the
burmer could result in inafficient cperation, andior conditione
that renllt palenlially cause severs personal injury, death or
substaniial propery damaga.

NOTICE
Combustian lasting instruments can be purghased rom most
HVAL shppfizrs. IF your usage does not wament putchasing

the equipmart, contact a reputabie HVAL controotor o
prriotm a combustion teet and adjustment,

1. Allaw the burner to run for appreximately 5 to 10
ningkes,
— Air supply components

Fiqure 9.

Air Band

Position
[ndicator

2. Follaw thase Mhres steps o propedy adjust the

burnar:

Step 1@ Llse a smeke tester (o chack for a dean
flamea. If necessary, adjugt the air shaiter
gend air bend to obtain 2 trace [ one
EMOke. Sas Figure 2.

Stap 2: With the semoke level 3t o tinae to ona,
meagyre the CO, {or 0,), This will 28 the
reference point for further adjustments,

Biep 3: Increaze the gir to reduge smoke levels o

zaro or 3 trace. Recheck the CO, (o (L)

it should be lowar than the initial reading.

I Once the coambustion lavel iz e, tightan 1he
fastuners an e sir band wnd air shutler.

d. Skt sl slup e buer seyeral times o ensure
satisfactory operation.

5. Test tha equipment safaly contrals fo venly (hot
thiey  lundlion weecrding to the manufacturers
specifications.
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Appendix A, Maintain & Service Burnar

A Qwner's information

VUARMING

Have vour equipment Inspected at regular intervalz by 8
guuiificd  sereios  agency 1o assure confinued  propar
operallon, The burner should be adjusted wwing dodicalend
combinshion et aquiponant. Failure o peaperly s26 the
bartver could result in ineflicient operstion, amtlor condibiong
thast ezl polentinlly canse sevare personal injdry, daath or
substanlial properly damage,

The follgwing could resul in firs hacard, severe personal
injury, death or esubstantial prosedy damage. Read
carefully.
v ey atiempd 0 oga gaseline inoyour bumer.
= Mever store gascling ar combustible maleriaiz near
the Burner.,
«  Mewver aiternpl o fignt the Buraer By throwing
burmang material inko tho fire chamber,
«  Mewr abttempt 1o use crankcase of waste ol or
materlal other than the approved fuol ols o this

Beckels

E. Ragular Sarvica/Malntenance

Hawve your burmer, power washer, crock zealer, sbc.
rerviced annually by your qualified sarvica agency.

Tha falowing componenis/asgemblies

ghould  be

chewkeliadiusten/raplanad on A regular basis. Befar o
the Replacemant Marte axploded view for part iocationa.

O

9 CG in}

o O

blrners
»  Maver restrict the air iniel epenings to the burner or
the corstustion air vantilation apenings in the room.

B. Owner servi maintenance
Fraperty inslalled and maintaimad, your ADC oumer wil
provide years of eficient, rouble-frer oparation. Plaase
take care of your equiprnant by follawing the warnings
provided and by doing Ihe following (notify vour qualifisd
service agensy il your bumer is ngt gparating properly):

This eguipment should be serviced only by a gualified
sarvice agency, The appropriate test ingtruments must be
wsed, Eailuce 1o da g0 could result in bumer ar agquipmanl
tallura, could potentially cause severs personal mjury, death
ar substartial proparty damdags.

C. Daily
Check Ihe aren around your burnerfequipment @ make
Etura:
= air  wventilatisn . cpenings  are clean and
unabstricked

»  nothing is blocking the Burser inlet air cpenings

= ne combustble materials are stored near the
Lyguipriesit

*  thara are no signs of o or water leakage around
the burner or ecuipment

D. Extended down time
If the agquipment will be stored for an sxtanded perlod of
tima, ingures That bhe ful koo [l and wdd o ol
stabilizer to the tank.

44
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Raplrra tha il supply ling filter if applicabla.
Tha lne fiiter caridge muzt bz replaced 1o
aweidd nonlarmination of tha pump ang nozzle,
Inzpect the qll sunply =ystemn. All fittings =hould
he leak-tight. The sypply lines ahould be frae of
wigter, sludge and alher restrictions.

Remove and clean the pump gtrainer.

Reoplace the noszle with one having the samee
SpBﬁﬁC&liDhS feam e SaMe Mmanukaciurer,
Clean atid inspeact 1ha slectrodas for damage,
reptacing any that are cracted or chipped.
Check  electrode tip  zettings.  Replace
cloctrodes if tips are rounded,

Inspect the igniler spring contacts, Clean of

—— —_replage f comodedd _.

Clean the cad cell if applicable.

Pake sure Low Fring Bate Safle is in place if
required for the burner applicalion. Omitting 1he
bafle can result in unacceptable  burner
combustion.

Inspect all gaskels inghuding Ihe igniter base
plate gasket. Replace any that &ie damaged or
misging,

Clean the blower wheel ar inlst, air gude,
retention head and static plate of any dif,
azphalt or ather matarial

Check mptor current. The amp d-aw should not
axcrad the nameplate rating by more than
105,

Uik ol wiring for loose connectiong o
damaged insu'ation,

Check primary qontrol safety lackout tmirg K
applicable. Rater to the mioration supphed by
the control manyfacturer for procedures,
Utheck ignition system for proper operahion.
Irspect  the exhaust gystem  for
acoimulation of il resbicticn,

Clean the aguipment tharoughly according to
fhex msdlGturers reacormendalions.

Check the burner parformance. Rafer o
seglion 3.

It i5 good practice o make a record of tha
swrvice performed and e combustion test
résults.

sa0t

5104BADC RAQ3
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Appendix B. Burnar Troubleshooting

Instruction Manual — Model ADC Qil Burner

Uil b thal arg designed for UEE I pressaire
washars are built to take ternporature extremes vibration
and reugh nandling. When perfarming the falinwing
troubleshooting steps, wa assume that the ol buraer
motor and igrabion lransformer Opsrata contntm sly and
the: oil 20.enold valve, which conlrds oif low, [z cycled

In additipn t narmal macharr's tools, it s
recomimeandent b have the following equipmant on b
An alectrical meteyr capabla of messune volks, ohms,
and amps, an knilion tranzformer testar, a smoke pump
leslor, combusticon analyzer and a zern to 200 pui oil

Iy the trigger on the: waind, We also attuma that therg

pré&SsuUre qaLwgA.

s power 1 the burmer, and fuel o the tank,

Troubleshonting Chan

© O hot igniting

JEp— w

Possible eause _
I théy bumer is not igniting, the burner metar, drive aoupling, and oil
! pump ere oparating and o ie_flowing to lbe nozzle through the
solenoid valve, check the folfowing possibilitiss.

1} Check the air shutter adjustiment. If tha alr shutter 15
opened I fur, the flow of alr may pravent the lgniter from
reaching the oil spray, This may appasr 22 a white vapar
exhaust rom the coil.

Tha igrition system may have failed fo supply ao
sdequate ar; to ignite the ol Check tha battery and
charging system 1 ingwre a continuous supply of 11 to 16
voltg D3 15 amps) .

Chagk, the elettmdes for wear und damage. Insure that
tha alectrodes are adjusted praperly.

2)

3)

T Addltional infal/Frocedurr.

1) Reter to Soction 7, G

2} Refer tn Soction 2,

3} Rafer 10 Sectlon 3, G.

No Flame

If thare iz no flame, the bumer mater and igriion fransformer
operate contnugusly and the oil selenold valve, which eantrols o
flow, 13 cycleg by the trigger m the wand, check the following
possibilitize.

1)  Check for & phigged oil nozzie.

Z) Ifthe cod on the solenoid valve s actuating, insure that
the valva is apaping
Check for ufficient fuel presaure, Pressure is 100peig
uniess olhenwize roted.
Check the ptimp pressure. Check far ir in fuel lings.
5) Chack burner for broken motor coupling, If the coupling is

broken check pump rotation prior 1o replacing the

3

Métor not operating

coupling.
6] Check for contammated fued andior partially plugged fuel
tiller,
Il the blower metor 18 nol cperafing, wheck the following
possibiitias.

1) Check voltage 3¢ the motor to inswe: thal switches and
ralays, in ling willy Ihe: motor, are pperating propary.
Check pump and motor shaft operstion.  They should
work frealy withuul binding.

Check the fuse and/ar breakar o the ingty) .

2)

3

o ail 5pray

1} Rafar 1w Seclion 3, A.
2} Refer lo Section 6, C,

3) Refer i Seddion §, B.
4) Riefar to Section 8, B.

5) Refer to Section 6, A

&) Refer tov Secton 4, B,

1) Refar to Sadtion 2.
2) Refarta Sectian ©, B.

3) Refer 1o Section 6.

If the blower motar is oparating, therer i fued in tha reservelr, but
oil does not spay oul the end of the nozzis, check the followng
pusdibilities.

1} Check for o broken or atripped coupling between the
pump end the motor.
Chack tha pormp vutput for oil.
4)  Check operation of the ol valva.
%) Cheek fou o ployyud nozzla
5) Check for alr it tha ofl line
G) Chack for hued contarnination or plugpsd filter

STOABANG HEGS

1) Koy o Seclion 8,

Yy Heter o Beclion 8,
3) Refer to Section 6,
4} Belier o Section 3,

rPom >
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Beckell

Fhuctuabing ur no
HLUMP Pragrirs

If the pump pressure, as detsrmined IJ},I'”E- pras:-sarc R, 1
erralic or daes mot exisl, chack the folowing cossibillias,

1

2}
Y|
4}
h)
6)
7)

Check molor rotational spoed. Low rpods oin Galne
LG OF N pUMP pressure.

Check for a broken or warn molor cowinn

itk that the purnp tUms sy

Chedk for air lgakes in The es

Check for all froth within the reservair

Check woltags At the motor

Check for fusl eontamination or parlizlly plugged itber

1) Refer to Saction 6, A i
2) Rafer o Section & 0.

3) Raler io Scction 8, B.

4} Refer 1o voltago reting on
Mamaptata.

| Slow motor rotatinn

If the blower ranier 15 Not operaling st the rpm's liatad on Lhe

nameplate. check thie fidlowing.

1)
Z)

Chack the supply veltage to the motor,
Check for frea operation of tha matet shaft and pump
agsembly.

1) Refar to valtzge rating an
Namep/ate.
2) Refer to Section 6, A & &,

46
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Appendix C. Replacenient Paris

For best performancea specify geruine gﬂfw replacoren! parts

-
lllust;alinn Dezcription Part# ||ﬁ.IEt;ﬂt|0n Description Pars
e DG Motor 21685UF 11 12 voll Goi 21754U
2 Blower Wheet 2140401 12 Esaulcheon piats epline nut 3686
3 Coupling 21406 15 Escutchean plaje 403
4 Alr Guide 212310 14 Etctmce kit 5700
? Burnar Housing » Black- SBTAEKU 15 Cad call deleclor TAO21THGR
Gy {5877 1% lniter gasket kit 51411
fi Air Band H181601 17 igniter WiCE 517760
T Air Ehultae 4 Slit 3705 = ___pignilerwia it 51777
J Alt Bhuttar B ol 3444 18 | Airtube 3csembdias Epucifiy
S Cord sel 21807 19 Flange maunting gaskat
H | Pump (CleanCur) 1844071 w0 Ignitar pnly o 74350
10 Tubwessembly  _ [wwmu | i Iygnitor Control Board s
a4t

6T4READC RI0S
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BEURNER REPLACEMENT PARTS

ITEM

Motor

Blower wheel
GCoupling

Alr guide
Pump

Tube assambly
il valve
Electrode kit
Cad cell
lgniter

Igniter control board
( primary }

Morris
(speciy size)

Complcte burner

ThrrWWiorks industries, Inc.

PART #

Sandusky, Ohlo
(419) 628 43/h

QaTY

Fegzani? -

PEEZA013

FEGE2A0TG

PEGEZAL22

PEBZACT

FE62A019

PEE2ZA020

FGEZA018

FEE2A014

PGC2ADTO

PEG2A0ID

PEGZADTY

PEE2A00%Y

PG Box 2277, Sandusky, OH 44570, (419) B26-4375 FAX (413) 6265477
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FOREWORD

You are now the proud owner of 3 KUBOTA Engine. This Engm& IE a o
product of KURDTA quality engineering and manufacturing. It is rmade a_i-"'{.
of fine materials and under s rigid quality contral system. it will Qive.

you long, satisfactory servics. To obtain the best use of your Bﬂgir‘]&; S
please read this manual carefully. it wilt help you becomé familiar with .
the operstion of tha angine and contains many helpful hints aimut
rngine maintenaricc. It is KUBOTA's policy to utilize as quickly. as
possible every advance in our research. The ln‘lrnedlata use of neW -
technigues in the manufacture of produnts may cause some smﬁlk
" pants of this manual to ba matdated KUBDTA distnbumm and dEElEFS‘--

A\ SAFETY FIRST.

Thiz symbaol, the industry's "Safety Alert Symbol*, is used throughout
this manual and on labels on the machine itseif to warn of the
possibility of personat injury. Read these instructions garefully. It is
cssential that you read the instructions and safety regulations before
youl attempt 1o assemble ar use this unit.

A DANGER:  indicates an imminently hazardous situation which,
if not avoided, will rasult in death or serious
INjury.

A WARNING : Indicates a potentially hazardous situation which,
if not avoided, COULD result in death or serious
Hjury.

A CAUTION: Indicaies a porantially hazardous situation which,
i not avoided, MAY result in minar or modarate
injury.

IMPORTANT : Indicates that equipment or property damage
could result it instrustions org not Tollowed.

NOTE : Gives helplu! information.

23



SAFF QPERATION i

A\ SAFE OPERATION

Curefud nperatlon is your best insuranca against an accident. Read and understand thls section carefully before
operating the engine. All operators, no matter how much experience they may harde had, should read This and
olhier reluted manuals befora aperating the sngine or any aguipmeant attached 1o it It i5 the swnee's ohiigation to
instruct all operators in safe operation,

B sure to abnerve the following for safe operation.

1. OBSERVE SAFETY INSTRUCTIONS

® Food angd understand carefully this "ORPERATOR'S MANUAL" and
“LARELS (N THE EMNGINE" hefara attermpting ta start Aand cperate the
RN,

* Leam how to operate and work safaly. Know your eguipments and its
iimitations, Always keep the engine in gooed candition,

# Before allowing other peopla to use your anging, explain how to grerate

ang-have thenm-read-thizmanual hafareppearation,——8 . - —. — ...

& DO NOT modify the engine by yoursall UNAUTHCRIZED
MOADIFICATIONS to the enging may impair the function andior safiaty
and affect engine life,

TAAACAANROLED

2. WEAR SAFETY CLOTHING

& D0 NOT weay loose, larn of bulky clothing atound tha maching that may

catch on working controls and projestions cavsing personal injury,
& Use additional safety items, g.9. hard hat, safety protection, glaves, eto,

as appropriate or requirad. ' @ L
& DO NOT cperate maghine or any aquipmaent attached to i while under

alcohal, medication, or other drugs, o while fatigued.

® DO NOT wear radie or music headphones while operating rngine. @ @

TACARAAAPTG I

-4
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SAFE OPERATION

CHECK BEFORE OPERATION & STARTING THE ENGINE

Be gyre 1o check the engine bolore operatipn, If something is wrong with
the englna, da niit il U repaic & quickly,

Keep afl guards and shields in place bafora operating the cngine, -
Replace any that ars demaged or missing.

Chesck to sue if there is 2 safe distanca from the engine befare siaring.
Always keep the engina at leart 3 feet (1 meter) away from bulldings and
wither facilities.

00 NOT allow children or livestock to approach the macking whils the
2NGina i running.

OO WOT start the engine by shoding scross starter terminals. Tho
faching may star in guar and move,

tRAARADAFIOIO

YT

KEEP ARCUND THE ENGINE CLEAN

Be sure t0 stop tha angine hefore cleaning.

Keep the engine clean and free of accumulated dirt, grease and frash to
avold a fiee. Store flammasle fluida away from sparks and fire,

DO NOT stop the engine withoul Iding: Temperatures aaund the
angine rise suddenly. Keep the engine idiing for over about § minytes
befare stopping.

1AEAAAAAPDIZD

SAFE HANDLING OF FUEL AND LUBRICANTS -KEEP OFF FIRE-

Always slop the engine before réfueling orfand lubricating.

GO NOT amoke or allow flamas or sparks in your wirking area, Fual is
extremely lammable and explosive under cortain conditions,

Refus ¢l a well ventitated and opan place. When fuel and lubticants are
spilled, refuel after leting angine ool olf.

DO NOT mix gasaline or sicohol with diesel fugl, The mixiure can cwse
a lire.

TAAACAAAPTIO A,

=1
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SAFF QPEFRATION
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6.

L ]

7.

L

EXHAUST GASES & FIRE PREVENTION

Engine axhaust furnes can be very hanmiul if allowed {o accurnulate. Boe
sure ta rup the engine in g well ventilated place and whera there arc no
people or lvestock near the angine.

Tha axhaust gas fram ihe mufler iz very hol To prevent a fire, do nof
axpose dry grass, mowed grass, oil and any other combustible materizls
to exhaust gas. Alsn, keap the engine and mufller clean all the time,

Ta avoid a fire, be alart for lears of flammables from hoses and lines. Be
sure to check for leaks from hases or pipes, such as fuel and hvdraulic
by following the maimenance check list,

To avaid a fire, do not short across power cablez and wires, Check 12
see that all power cables and wirings are in goad conditlon. Keep &l
power connactions clearn. Bare wira or fraysd [nzsulation can cause 2
fangarous electrical shock and pearsanal Injury.

ESCAPING FLUID

felieve sl pressure inthe air, the oil and the coaling systems before any
{ines, fitings or retated items are ramoved of disconnacted.

Be aiert for possitle pressure when discannacting any device fram a
systam that utlizes prezsure. DO NOT chadk for pressure leaks with
your hand. High prassure cil or fuel can cayse parsanal injury.
Escaping hydraulic fluid under pressura haz sufficient forse fo penetrate
skin causing seri¢us personal injury.

Fiutd escaping from pinholes may be invisible, Use a prece of cardboard
or wood 1o saarch for suspadted leaks: do nat use hands and body. Use
safaty gongles o othar eye protection whan checking for lesks.

if injured by ezcaping fuid, see a mexdical dogior immediately. T fluid
can produce gangrene or severa allergic reaction,

b
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SAFFE QOPERATION

8.

CAUTIONS AGAINST BURNS & BATTERY EXPLOSION

Ta avnicd burng, be aleit for hot eornponents, e.g, mufiler, mufiler cover,

radiatnr, pigings, ¢nginc body, coclanty, engine o, ete, during cperation

and st alter the enging has been shut of, '

DO MO remove the radiator gap while the engine s running or

immediately after stopping. Otherwlse hot water will spout eut fram

radiztor, Wai for mora than tan minutes to conl the radiator, hafors

remoting the cap, '
Mzke sure to shut the drain valve of coolant and oil to close pressuro ; 55 f lll

cap, In fasten pipe band before operating. If those parz are eken off, or
lonsen, it will resolt in senous personal inury.

The batlery prosents an explosive hazard, Wien the batlery is being 1AFARSAARIGER
aclivatéd, hydrogen snd oxygen gases are extremely explosiva,

L3 MAT wse or charge the batlery H its fluid [evel stands balow the
LCWWER mark

Otherwise, the compenent pars may deterlorate sariar than gxpected,
which may shoften the service Iife or cause an explesion, Immediately,
add digtilled water until the fluid lavel it between the UPPER and
LOWER, levels,

Feep sparks and open flames away from the battery, especially when
charging the battery, DO NOT strike a match near the batlery.

DO NOT check battery charge by placing & metal object across the
terminals. Lise a volmeter ot hydrometer.

DO NOT charge bafttery if fraran. It can be explosive. When frozer,
wartn the battery Up more than 16°C (617 F).

i

tARAEARLPUNLO

HANDS AND BODY AWAY FROM THE ROTATING PARTS

B sure 1o stop the engine before checkimg or adjusting belt tension and

caioling fan.

Keeap your hends and body away from the rotating parts, soch as cooling

fan, Vbel, fan drive V-balt, pulley or Aywhes! causing persona? infury. \e_{
0O NOT run the engine with installed sefety gusrds detached. Install o C../ '
rafaty quards securcly durng pperation, -QS:.
1ATAASBAR 14T

!

¢



SAFE DPERATION

10, ANTI-FREEZE & DISPOSAL OF FLUIDS

w Anli-frocse comtains poison. Waar rubbar gloves 1o aveid parsonal
injury. In cose of eontact with £kin, wash it off irmmeadiataly,

a DO NOT mex diferent typas of Anti-frepza. The mivtura can produce
chemical reaclion cousng harmfal substances. Usa approvad or
genuine KUBOTA Antidreczs,

& B mindful of the environment and the ecolegy. Before draining any
fliids, find out the comect way of disposing ol them Obseneg the
relovant anvircnmental prolection regulations when disposing of oil, fucl,
cootint, hrake fluid, filters and batterles,

¢ When diaining fluids from the enging, place some confainer underneath
Lhit exngjing: hody,

# 10 NOT pour waste ondo tha graunds, down & drain, or inte any water
T,

B i & aLn e R L LT R T

11, CONDUCTING SAFETY CHECKS & MAINTENANCE

& When checking engine or servicing, place the engite on 5 wide and level
ground. DO NOT work on anything that is supported QNLY by lift jacks
or 2 hoisl Always use DIecks of correct stands to suppont the enging
befora sarviding.

# Datach the battary from the angine before conducting servics. Puta "00
NOT QOPERATE!" tag in the key switeh Lo gvaid accidantal staring.

#® To gwpid sparks from an accidental shart circuit always disconnedt the
Battary's ground cable {-) first angd connect it last,

# Ba sure to slop the enyging and remove the key when canducting dally
and pariodic maintenance, sarvicing and cleaning.

# Check or conduct maintgnance aftar the enging, coolant, mufler, or
muffler cover hava bean ooaled off complataly.

& Always use tha appropriale tools and jig-fixture in good condition when
paforrming any senvice work, Make sure you understand how 1o oo
e Befiars sonvice,

# Uso ONLY coredt enging barring lechnigues tor manoally rotaling the
enging. DO NOT atternpt to rotate the engine by pulling or prying o the
cooiing fan and V-bel, This practise can cause serious personal injury
or prammature machine damage to the cooling fan,

& FEeplace fual pipes and ubricant pipas with thair hese clamps every 2
yaars or aarlier whether thay are damagad or not. They zre made of
ribber and are afed gradually.

# YWhen soovicing is pelonned together by bwvo or miome persens, take care
te perform all wark safely.

w Heep first 2ld kit and ftre extingulsher handy at all thmes.
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fi SAFE OPERATION

12. WARNING AND CAUTION LABELS

ENGLISH

(32 Fart No 19077-8724-1 or 16667-8724-1
(S5mm in diamater) (37mm in dlametar) AZx A

&N BaREIFEA.

ACAUTION

(5 Part No. TAD40-4857-1 -

Stay clear of engine (
fan and f2n belt

- ) )l
T Lk A 0.0 1 | 4100 ﬁf :

%
&l
=

13. CARE OF WARNING AND CAUTION LABELS

Reep warning and caution [abels clean and fres from obstructing material,

Clean warning and caution 1abels with soap and water, gry with & soft cloth,

Reclace damaged of missing waming and caution labels with new labels from your lotal KUBGTA Dealer.

If & componsnt with waming and caution label(s) affived |s replaced with rew ;:-art make sure naw labal(s) ic {are)
aitached in the same lagation{s) as the replaced component.

5. Mount new warning and caution labels by applying on a dean dry zurface and pressing any bubbles (o outside edge.

[ k3
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—--—-Bate-ofPurchgse-—-—

SERVICING OF THFE FMGIND ]

SERVICING OF THE ENGINE

vour dergler is inberested inoyour new cngine aoed bag the
derira to halp you get the most valus from it Afar reading
this menual thoreughly. you will find hal you cam da Same
af the reqular maintenance yaurself.

owever, whan in need of pans or major service, be sure
ta sen your KUBOTA enaloer

For service, contact the KUBOTA Dealarship feom which
you purchazed vour engine or your local KUBOTA dealer.
W in naed of parts, he prepared 1o give your dea'er the
BRg Mg serial numbar,

Locale he seriah numbor now ond record hen in the
space prévided.

Type

Setial Mo.

—_— e E e

Er*.qiné

Marng of Deegler

(To be filled in by purchaser)

60
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? NAMEG OF PARTS

NAMES OF PARTS

VABAAAMARIGEIE .
(1) Intake menidld {10} il filber plug
(2) Speed cunirol lewe: [11) Exhiust miditakl
() Bnging 5top levar {12) Altaraator
(4) Injaclion pump {13} Starer
(5) Fuel feed pump {14} Onl leval gauge
{fi) Coaling fan {18} Sl presaure switch
(7} Fan drive pulley {16) Flywhoel
(07 2l filter cartndya {17 Sl drein plug
(3) Watcr drain zock {18) L pan

&1



PRE-OFFRATION CHECHK d

PRE-OPERATION CHECK

EREAK-IN

Duning thie encjine: break-in period, observa the folldwing by all maans!

1. Change enging oil gnd gif filter cartndge after the first 50 huows ol oporation (hee "RENGINE 0L i1 Periodic Sanaoe
Seativn ).

7. Whan ambient emperatdre 15 10w, operate the maghine after the engine has bren completely warmad un,

DAILY CHECK

T prevenl irouble from ocourning, o s impodant o know the conditions of the enging well. Chack it before staning,

A CAUTION

Te avoid personal injury:
# Be zure to ingtali shields and asfeguards attached to the engine when cperating.
® Stop the engine at 2 flat and wide space when checking.
* Keep dust or fuel gway from the battery, wiring, muffter and engine to prevent a fire,

Check and clear them kefare operating everyday. Pay etteption to the heat of the oxhapdst pipae oF gxhaugst
e — _ gas sp that it can_nptigoite trash, . — —

B tem h | Ref page
[ Farls which had trouble in previous operation o '
2. By walking around the maching ! {1 Qit gr water lagks - ™ 13 tq',I)“'1 5 I
121 Enging ol level and conlamination 17 ]
(3) Amount of fuel T . T WI“":I.:[“"““I"” )
(4) Amcunt of cootanl g
Téﬁna_gt ity &ir claaner dust sup . 18 )
(8) Damaged parts and lbesenad balts and nuts t
3. By inserting the key mia the {13 Propar functions of meters and pilst Ia:ﬂnﬁ;i nd stAins on -
starter switeh thase parls
{2 Proper function of glow lamp T - - )
"3, By staring the engine (1) Color of axhaust fumes 7
| () Unusual engm';;c':isa o o 7

62



4 OPERATING THE ENGINE

OPERATING THE ENGINE

STARTING THE ENGINE(NORMAL)

A CAUTION

Ta avoird personal injury:

* Do pot allow childresr {o approasck (e machine
while the engine s running.

# Be zure to inztall the machine on which the
ahgineg is installed, on aflat place,

® Do not run the engine on gradients.

® Do not tun the engine in an enclosed araa.
Exhaust gas gan cause air pollution and
exhaust gas poiconing,

®& Heep your hands away frem rotating parts
(such xs fan, pulley, bel, fhywheo] ete) during
operation,

* Do pet operate the machine while under the
influence of alcohol or drugs.

® Do not wear lopee, torn of bulky clething
around the machine. It may catch on maving
parts of contreds, leading to the risk of
accident. Use additional safety tems, e.g. hard
hat, safety boots or shoas, eye and haaring
protection, gloves, etc., ag appropriate or
required,

# Do not wear radio or music headphones while
operabing englng.

# Check to ses if it is safe around the engine
before slarting,

= Reinstall safeguards and shizlds seeurely and
clear all maintenance tools when starting the
angine after maintenance,

INMFORTLNT :

& Do not use ether or any stating fuid for slarting the
Grghnes, Or o sewire dameag o will ooour.

* When sterting the engine after a long storage (of more
than 3 manths), first 38t the stop laver (o the "STOR”
position and then activate the stadar for about 10
saconds ko allow gil io raach every anpng parl.

B3

1. Sct the fuel lever to "ON",

1ABAALAARZ20

(1) Fuel laver (A1 "

(B) “OFF"

2. Plage the engine stop lever in the
"START" position.

3. Place the speed control lever at more
than half "OPERATION"

o, @‘H_I”H-.-u.

y ol ’I /
“\J \é‘.

I ,U L

1A BAAAANMD ]340

{A) "ORERA TGN
(B "IDLING"

(1) Bpiendd Cutrot evar



4, Insert the key inte the key switch and
turn it "OQN",

TALRAAAMA R 250

() OEEEWITCHED OFF)
18) “OROPERATION)

OPCRATIMG THIE EMGIMET 3

COLD WEATHER STARTING

It the et tamgoraluns s belaw® -5" GO F) ard the
engine iz vary cold, start it In the following ranner:
| ake stops (1) throngh (8) it

5. Turnihe key o the "PREHEAT{GLOW)"
position and keep it there for a certain
period mentioned below.

IMPORTANT : .
& Shown betow are the staondard peehoalng Gimes for
various temperatures. This oporalion, howeuer, s ool

\ mm oy TP ) e o = o s 1

) PHERERT T T
Oy "ETART

5. Turn the starter switch fo the
"PREHEAT" position to allow the glow
lamp to redden.

6. Turn the key to the "START" position
and the engine should start. Release
the key immediately when the engine
stars.

7. Check to see that the oil pressure lamp
artd charge larnp are off. if the lamps
are still on, immediately stop the
engine, and datermine the cause.

fSee "CHECKS DURING OPERATION" in Operating
the Cngine Saction)

NI E

# |f the oil pressure latp shauid be sUllon, immediataly
stap the engine and chieck;
- if e is enough engine qil,
- i the enging gil hgs dirt [0 it.
= |f tha wirlng is faulby.

8. Warm up the engine at medium specd
withaut load.

MPORTANT .
& |f the glow lamp should redden toa ouickly o oo

stawiy, Immediataly ask yaur KLEOTA desilos kacheck
and repair it

® Ifthe engine dres nat cateh or sttt ot 10 seconds afler
the starter switch in sat ol "8 LAMI" pusition, wait for
another 0 eacandas and then begin e engine starting
strueng e Mo oot zllow the starter moter 1o ren
cardinuaugly far mare then 20 secends,

B4

" Preheating tima

Aminant S —— ——— s — e

temparature Grdinary heat type With ﬁ:::fl.n.l,: .

(Above 107G B0 NOMEED |

weEeRe | Awox ||

GOZEF) 0 Bseconds |

: T BeaNOTE |

sonsown! N |

.m _..I..___.......i,........q...m o] i

L."m'l of 20 seconds '
continuous use |

T LT S T T [ T N TR W

NOTE :
® |n case of inataliing standard glow famp, gow lamp

goes off after about 6 seconds. when the starer swiich
key s turned to prebeat  position. Howover i
necesszary, keep the starer switch key at the
"PREHEAT™ pestioa for longer fime, according o the
left recommendation,

8. Turt the key to the "5TART™ position
and the #ngine should start,
{IF the eengrie il 10 slal after 10 secands, tuin off
the key tor 5 1o 30 seconds, Then repeat steps {5
and (8).)

IMPORTANT :

* Nonat allow the staer rmotor oo centineousty o
miare Lhan 20 segonds. .

& Qe syre {0 warm up the enging, nat only i winter, bul
alsn I warrnar seasans. An insufficiantly warmer! -up
Bngine mAan shoren 5 Seovic iy,

& When theere i four of banporotune diopping below
15" C (') detach dhe battery from the marhing, and
keep it indpors mn g s’ area, 10 he relnstalled just
hafora the next oparation,
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6 OPERATING THC ENGINE

STOPPING THE ENGINE

1. Return the speed control lever to low idla,
and run the engine under idling

2. 5etthe enginc stop lever to S 10P"
position.

3. With the starter switch placed at "OFF”
pasition, remove the key.(Be sure to
return the stop laver as it was after
stopping the engine, and get ready for the
next starting.)

2 . Falme V] J\-?‘
=3, et
WA S iram

IABAASAAD 1260

{7 ) Speod controf lever  (A) IOLING®

{21 Enging &top lavar (B) "QPERATION"
{C)"5TART"
(B "SToM

CHECKS DURING OPERATION

While rurming, make the tollowing cheeks o zee thda all
parts weck well.

BRadiater Cooling water{Coolant)

A WARNING

Tao avend porsenal injury:

* Do not remove radiator cap ontl coolant
temperature iz well below its beiling point.
Then Joagen cap glightly to the stop position, to
relieve any pressures, before rémoving cap
camplataly.

Whers thir engine overheats and hot ooolan! overitows
trrough  the radistor and  hoseg, stop the anging
imrpedistely and make the following checks o determing
lhe cause of troutle;

Check item

1. Check to see if there is any water laak;

£ Gheck to see [f there is any obstacle around the
coaling aw inlel or outls;

Check lo zee if there iz any dirt or dust petwesn
radiabor firn mnd tube;

Check to aea f the fan belt 15 (a0 loose,

Chack to gea if radiator waler pipe iz clogged;

Check to ses if ant-freaze is mixed into coolant in
WANT SEA5NS,

!:.Ji'

hih &

WOl pressure tamp

The lanye hghts up bo warn the Enperatorthat the angira ail

pressure has dropped below the presonbed lovol, (1 this

should happen durdng operation or ¢hauld not go off aven

after the engine s accelerated more than 1000rpm,

imrradiately stop the angine and check the follewing:

1. Engine oil fevel {Sea "ENGINE OiL™ i Mainlenance
Seetign},

&, Lubricant syatam (Sas "ENGINE OIL" in Mairtenanoc
Section).



B Fuel

A CAUTION

To avoid perzonsl injury:

# [luid escaping from pinholas may b invisible.
Do not u=ze hands to search tor suspecled
leaks: Use a8 piece of curdbourd or wood,
inttead. If Injurad by escaping fluid, see o
medical doctor at once. This fluid can produsce
gangreng of a severe allergic reaction. .

* Check any leaks from fuel pipes or fuel
injection pipes. Lize eye protection when
checking for leaks.

B careful not to ampty the: fiet fank. Cthenwiee air may
eqter the fusl syslem, reguinng fusl syzlem blesding.
{See "FUEL" in Maintenance: Sechon),

BColorvf exhaust ==

While the enging i2 fun within the rated output range:

® The color of exbaust remams colortess,

® If the output =hghlly exceeds the rated kvel, exhzost
may begome a little colored with the output level kept
conatant.

# |l Ine enging ia run continaously with dark exhaust
emissicn, it may lesd o rouble.

Bimmediately stop the engine if;

# Tng enging suddanly slow down or accatarates,

# Unusual noises suddenly appear.

& Exhzust fumes suddenly become very dark.

#® The ol pressure lamp or the waler temperatura alarm
lamg light= up.

66

DPLRATING THE EMGINE !

REVERSED ENGINE REVGLUTION AND
REMEDIES

A CAUTION

Tor avoid personal injury:

® Hoversed angine operation can make the
maczhine reverse and run it backwards, [t may
lead by seious trouble.

# Roeversod engme operatioon may make exhaust
gas gush out into the inkake side and ignite the
air cleanern; It could colch bre.

Feverzerd enging ravalution must ba stopped immediaisty
glnce engine oil circulation iz cut quickly, Wwrling to
LS troible,

B How to tell when the engine starts running
backwards

1, Lubricating oil pressure drops sharply, Gl pressons:

warning ightFosed will'light -

2. Since the intake and exhaast 2ides are reversed, he
sound of the engine changes, and exhausl gas will
come qui of the air cleanar.

3. A louder knogking sound will be heard when the
engineg starts running backwards.

B Remedies

1. Immediately set the engine slop lever to "STOR”
position to =lop the engine.

2. After stopping the anging, chack the air cleaner, inlako
rubter ube and other parg and replaca party as
neaded,
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1 MAINTENANCE

A CAUTION

To avoid personal injury:

He =g tn aonduct daily checks, periedic
maintenzance, reluelkng or cleaning on a level
surface with the engine shut off arki neinove the
key.

Before aliowing other peopls to wse your
sgine, expiain how to operate and have them
read this manual before operation.

When ¢leaning any pans, do not uge gageline
bt use reguiar cleanser.

Always use¢ proper teols, that are in good
cuntition, Make sure you understand how to
use ther, before performing any service work.
YWhen instating, be sure to tighten all bolts lest
they should be looge. Tighten the bolts by the
specified torque.

Do not puf any tools on the buattery, or battory
terminals may short out. Severs burns or firg
could reault. Petach the battery from ithe
englne bafore maintepance.

Do not touch muffier or exhaust pipes while
they are hot; Severs burns could result.

&7
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MAINTENANCE g

SERVICE INTERVALS

Dl the Dliowing for secvica and maintanancs.
The lubsicating ¢il change Intervals listed in the table below are for Claszes CF, CE and GO lubricating wils of AHL rlssat

catiwr wilh 2 low soltiy e uee. e CF-4 or CG-1 Woricating oil ig ysed with a higk-sulur fusl change the [ubrlcating
gl af shoder imtervals than recormmended in the table belgw depending gn the operating condition.

! Interval ltemn T et P )
 Bvory 20 hors Chagk of fusl Ep";?é.%d clamp bande EF -
EEEN_C-?E o CI1;.\rL_|LmL:_T_i-3r1glr‘|t it (e.‘h puwmg on the 0I| p’m) o 11.14v€3 o
T ] Cleanlng ‘of mir cleaner elament ) o ' 18".1";!. '. o _ﬁ?
' Cleanlng fouel fLIlar o B 12 o
Every 100 hours -
Chieck of hqrtp-r'y electintyte Ie-vpr 19,20
Check ul fan belt l|r]h+ru.:"" S . 21 T
S o Check ol radilor noses and clarmp Bands B | 17 -
Everny 200 hours Rf..plduun&.nt of oil filler cartridge (depending on Huz -ﬂ;[ pz-m?m T 15 6
- _ .. _|Sheckefitaxesulne T T T . | @
Every 400 hmnrs R&placamenl of fuel filter element T 12 . - @_'
Remaval of sadimant in fuel tank . I
Every 500 hours Claaning of water jacket (ratiator interior) S I
1ﬁepla¢em§ni‘§f fan bat i ” iy ) .
Eusmﬁ: o two manthes Rechargmq ,:.rE,;t_t;;;-r__"' T . m_?E i
Every yoar or every & o o B I
sleanings of air tleaner | Replacement of air cleaner element 18,19 2@
glemant :
Every 800 hours Check of valve clearance — o 7 ',“ - A
Evary 1500 hnur'-' ‘Check of fusl injection rm.mle mj{.mlon prel_lﬁ_““ N u"_-'-_*-jl i
B Cheok of turko charg-éz;F . T T T S @&
Cvery 3000 hours Check of injection pump o B B [ @
Check aﬁgtl_maclmn imer o o T T I:t__ '
L et Rpplarpmpni:rhmsy C e e e 1920 e -
Heplacement of radiator hoses znd clamp sands 17
Cvary two years Replacemant of fusl pipes and clamps - 17 < | @
Change of cadistor caciant (LL.C.) o N T
Htpluf..emen! r.}f |ntake air lina o P : *.1.-“ _(E,g
MMPOETAMT -

® |he ol indicoted by 9 must be dong after the first 50 hours of operation.

"1 Air dearer should be cieaned morg often in dusty conditlons than in aormal sanditions.

Y7 After b times of cleaning.

=3 Conguli your lecal KUBQTA Dealer for this sarvica.

"4 Huplace: only b neessany,

& The items lstad above (@ marked) are rogeslened s ermission ralated critical parts by KUBOTA in the U.E, EPA
romrand rmission requlation. A the engine owner, you gre responsible for the performance of the required
mainterEnoe an tho Sogine aceording to the abave Instruction,

Muwrse see the Warranty Staternant in detail,
b&



11 MAINTENANCE
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| MOTE :

- angin Inteswal of Ermpimer oil o il Filder

) Changing i L of £ny

-l cartricr,

H *3il gan depth
107 121 mm
[(A9Rin.} (4.78 in.)

S0 Hrs [Intial)
. Frgrier it T PR——
<od2-L 100 Hes -

LIS~ J
200 Hrs

Oil fiker cariridge |
PR P . R P ——

50 Hrs {lnitlal}

& | ubrizabineg ail
Wb Tl creasion conbrol now in clfecl, the CF -4 and
GG-4 lubricating gils have bean developed foruse of 5
low-zuifur fugl on on-road vehicle engines, YWhen an
off-road vehicle ehgine runs on a high=zulfur fuel, it is-
advisable to smploy thae CF. CD ar CE lubricating ail
with a high total baze number. if the S04 or S&G-1
Wbrieating oil s dsad with 5 Sigh-eulifur fugl, change
the kihricating oif st ehordar intervals
& Lubricatlng oll recommended when 3 low.
sutfur or high-sulfur fuel s employed,
O Recommendable X Mot recormmendable

e Engina ol L g
JEGi-E !E.i Hrs i 100 Hrs
T9IE fr—rrmsmar .
MaEE ¢ Oul Fller-:anndge 150 Flrg ; 200 Hry
i B0 Hrg {Initinl)
Engina ol ——
HIaE - i 100 Hez
il filter cartridge 200 Hrx

“1 ey (3,88 i) oit pan deplh is optignal for Zag2-k,
Desz-E D722-E.

"*Srendard replgcement inlenval

* AP seryice classification. above CD grade

* Aminent lemperature: below 35° C (95" F)

69
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PERIODIC SERVICE

FUEL

Fuel iz flgmmable end can be dannperons. Yoe shonld
nandle fued with cara.

A CAUTION

To avaid parsonal injury;

# Do nol mix gasoline or alenbol with doesael fuet.
Thiz mixture can cawse an exploson.

# Be carefol not to spill fuel during refueling. If
fuel zhauld spill, wipe it off atf onrce, or it Moy
ceuse & fire.

# Do not fail to stop Lhe engine hefore refuéebing.
Keep the engine away fram the tire,

#® Bz zure to stop the enging while refucling or

bleeding and when cleaning or changing fual
filtar or fuel pipes. Do not smoks when working

Targund the hattery or wheén rafiieling: i

* Chezl the above fuel systemna at a well
vantilated and wide place,

* When fuel and (ubricant are spilled, refuel after
letting the angine cool off,

& Always keep spilled fuel and lubricant away
from angine.

BFuel level check and refusling

- 1. Cnack to see That the fuel level s above te o limit
of tha fusl level gauge.

Z. If the fuel is ton ow, add fuel to e upper lirnit. Do =&
owerfil.

Mo 2D is o cistillate fuel oil of lower valatilily for engines
in industral and heavy mobile service.

[SAE JI13 JUNET)

Grade of Digsal Fuel Qil According 1o ASTM DAFLH

i " Carbon
L, W d .
i Flash f*aind, | P:;?nrw:t:t Regidue on, Ash,
Y umtume ' | 10 percent | wasgnt
PRy . Rasiduum, %
1 H /n %

CMn L Mex Max | Max
e e o ——
("Ifi!} 00 0.35 501

L.

Ty
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ENGLISH

- .-- - V .
- Cugtillation Izcozity scuty
Tringreaatures, Kanematic P
. Sayheot,
COF) citar sUS at
1% mm®is at .. .
. . ITECHMF
Foint a0 { :'
CMin | Max Mir ] Max | Min Max
282 AR '
: : n 13, 40,1
(540} | {64D0) he # e !
= - . '
\.au:_ﬂ.:‘r.t C;&pper Catane i
Wl!lH 1 M b
e Gorrozion umner
Mz Max Min
2,40 Mo, 3 40

“The cetane number is requirad not less than 45.

IMPORTANT :

# Be sure to use a strainer when filling the fusi tank, or
dirt ¢ar gand i the fual may cause wouble in the tuel
injection pump.

& For fuel, ahvays use dteset fuel. You are raquired nat
ta use alternative fuel, because its quality s unknown
or it mary be inferior i qualty, Kerosang, which is very
low in catane eting, sdversety affects the enging
Diesel fuel differs in grades depending on lha
temperature.

& e careful not t st the fusi tank becoma empty, or air
can enter the fuel systom, pkeessitating blaeding
bafore next annine start.

BAir bleeding the fuel system

A CAUTION

To avond personal mjo y,;

* Do nat blecd 3 hot engine as this could cause
fuel to spill onto a hot exhayust manifold
creating a danger of fire,

Al blewding o thie tuel systerm s reguired if;

® after the fuel filter and pipes hove been delached and
relitted,

* afier the fusk tank has become empty; or

® pafore the enging is to be used after 3 long storagea.
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[PROCEOURE] ;

{. Fill the fuel funk 1o ihe " the fuel filter
levar, ' ,

2. Logsen gir vegk:

3. Secrew back th COME g
any more. iR o

4. Dpen the air-' i Hgl injection
purmp,

. Retighien the g hot-came up any
more.
TAGAAARAR 253 "

{1y Fued fller lover TA) O

(2} Arwertnllg - C (B ORF

31 Fued filler pat

HChecking the fuel pipes

A CAUTION

T avoid parsoenal injury;
# Check or replace the fuel pipes after stopping
the engine. Broken fuel pipes can cause firés,

Check the fusl pipes every 50 hows of operation. Vhen ]

2

If the clamp e i 0use, Gty il 1o the screw of the
band, and tighten the band secarcly,

It the fuel pipes, made of mbber, buedrnge worn out,
replace them and clamp bands every two years,

if tha fual pipes and clamp bands are found worn of
vumggesd hefore two years' liee, replace or repair
tharn af i,

. After replacement of the pipes and bands, air-blead

the fuel syatemn.

IMPFORTANT :
s When the fuel pipes are not instelled, pluy them at

hoth ends with clean cloth or paper o pravent dirtiram
entering. Dirt 17 the plpes can cause fuel injection
vump malfunction.

A

(1) Clamp band
(2) Fuut pipa

WCleaning the fuel fiker pot

Evary 100 hours of oporation, cleao the fus| fitter in &
ciean place 1o prevent dust intrusion

1. Cloga the fuel fitar iever.

e g

.

PR L TR R L

et T

e

I'a

e

A
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1ABAAAME 1220
(1743 ringg

{21 Filler elemeni
{3} Spring

{4} Fltar Bowl
(B Bgrrew r[r'lg

72

ENGINE QiL.

A CAUTION

To avoid personal injury:

# Du xure to stop the anging before checking and
changing the engine il and the oil filter
cartridgs.,

* Do neot touch mufflar or exhaust pipes while
they are hot; Severe burns coutd resuit. Always
stop the engineg aned allow it W cont befor
condueting inspechions, maintenance, or for a
cleaning procedure.

# Contact with engine oil can damage your skin.
Put an gloves when using engine oil. If you
come in contact with engine &il, wash it off
Immediately.

NOTE

@ BEe sure to inspoct the engine, localing # on @
hongontal place, H pluced on gradients acourately, oil

Cguantdy may nol beomepsooed. o Lo

* Ee sure to keep the oil level belwasan upper and Ic-wer
limilz of the oil gauge. Tao much 9 may cause a drop
in gutput or excesdive blow-by gas. On the closed
breather lype enging in which mist is sucked thraugh
nef, oo mueh eil may cause oil hammer. Whila too
fitle &, may saize the sngine's rotating and sliding
pars. {The closad Hregther s g ophon,)

B Checking level and adding engine oil

1. Check the enging oil leve] before slarting ar mona than
5 minutes after stapping the engine.

2. Remove the dil laval gauge, wige it glean ang reinstall
it.

3. Take the oil level gauge sut again, and check the qil
level,

‘mnmmmagn , LU 7 AT,
{1 Qitfiller plug [Lawer end of ol level gauge)
{210l :evel gauga (A} Ennine uil level withm this

ange is proper.
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4 the nil [rvel 5 oo o, termove the il ﬂlpr Qg
add vew ail to e presonbw el

1. AT addng o, wiant more han b rmewtes and cheok
thx o leve agein, 1 lokes same bme for tha. gil to
orme down b the oil pan.

Frgine il quantity

Oillpan depth
Models ———
1 m Bgt‘!lnj '1?? mm (4 f8n)

Z482-E

(0.55U 5 gals) | (0.86 U S.nals)

DB6Z-E T ' 3BL
D722-E (0,84 U.5 gals.) (1,0 U.S.gals.)

36l
(@85 U Sgals)

101 vormn (388 . )
eo2-E [ T a5L -
heeUSgata) |-

101 mm (388 i) |
. Da0z2-E 37L -
i (098 LS gabs.)

Ly—— ———————— i ——

*101mm{3.88in.) o pan depth is npﬂnnal

il quantities shown are for standard oil pans.

IMPLRTARNT ;
& Enging ol shoutd be MIL-L-2104C &r have propedies

of AP slassification (0 grades or higher,
Change the typa of engine gil according to the ambiant
ternperature.

" . SAERN or SAETOW-30
above 25°C (77 F) SAE10W-40
b om = o e e | SAEZ0 | OF BAEIOW-30
O CRIForT ) SAETOWA0
—— SAETD  or SAETOW A0 |
below O C (32" F) -:,m-_-1uw40
L orm——— e . . ) v e

& Whuo bging of differeot from the previous one, be sure
tu drain ell the previous qil befere adding the new
gnging o,

A

B Changing engine oil

A CAUTION

To avoid parsanal injury:

& Ba sure to stop the angine before draining
engine ail.

¥ When  draining  engine  oil, place some
cofainer undarneath the engine and dispose
according to local requlations.

® Do not drain oll after running the engine. Atlow
engine to coot down sulficiently.

1. Ghange oil slter the mitlal 50 hotes of oprraton ad
every 100 hours theroafter,

Z. Romove the disiy plug ab the bottorn of the eagine,
and drain all the ald wil. Brain oil casier o) comgietely
white the engine s hol,

\

IHC 11\'.-._;.'_“‘_-?..=:--,.— “ o
\gg Lﬁ::fﬁjuj ;

TAGALSEMLF 1AL
(17 £l ddrain olag

3. Add new engine oil up to the upper limit of the oil level
gaugea.
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MEeplacing the o1l filter cartridge

A CAUTION

To aveid parsonal injury:

& Basura to stop the engine before changing the
cil filtar cartridge.

* Allow engine to cool down sufficiantly, oil can
be hot angd cause buma.

1. Repiace the ofl filler carindge after the inttisd 50 houry

of operation and every 200 hours thereafier.

Remave the ol oil filier cantridge with a fiter wrench.

Apply a filrm of @il 1o the gasket for 1he new cartndge,

. Sgrew in the cattridge by hand, YWhen the gazkel
contacts the seal surfase, tighten the carnridge enough
by hand. Because, if you tightes the carridge with
wrendh, it will be tightenad 106 much,

1ABAMARAF 135

{1y Cil hiver cartndgs
Remove with a filter wranch
[Tightem vaih your hard)

h

Aftar th nesw cartridge has boen replaced, the BrIging
olf level nennally decreasss a lille, Thus, run the
enging for & while and check sil leaks throggh the zesl
belvre checking the engine gil level. Add gil if
NeCESSEMY,

NOTE ;
* Wipe off any cil glleking ta the machine camplataly.

74

RADIATOR

Conlant will last for one day's work If filed all the way up
before operation start. Make it 2 rule to check the coolant
izl bsalnrg nvgry operation.

A WARNING

To avaid perzonal injury:

& Do not stop the engine suddenly, slop it adkoer
about § minutes of unleaded idling.

& Work anly after lefting the engine and radiztor
cool off completely {mare than 30 minutes after
it has been stopped),

* Do not remove the radiator cap while coolant is
hot. When ¢ool ba the touch, rotate cap to the
first stop to allow excass presgure to escape.
Then remove cxp completely,

f overheats should occur, steam may gush out
from the radiator or reserve tank; Severe burnz
could result.

B Checking coolant-level, adding coolant

1. Remove the ratater cap after the engine has
completely cooled, and check 1o zee thal coolant
reaches the supply port,

-~
=
-FJ

4
1AEAAAAART ZE0C

{1) Radiator preasure cap

2. If the radiator is provided with a2 raserva tank, chack
the coalant level of the rezerve tank. Whon il is
brotween the "FLILLY anel "LEW™ rorkas, the cenaiind wall
lesst lur one day's work.
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L Lt AR A A T . _ |
11} Regerve tank {f) "FULL”
(Bl' IiLClWII

q. When the coolant eve) trops due 1o evaporation, 304
water enly up fo thie ful jevel.

4. Check o gee thul two drain cocks; one is at the
crankease sice and the other is at the lower par of the
radiater as figures below,

TABAALRAP13G]

o

!

DABAAMAARISRD
{1) Coalant drain cock

IMPCRTANT : .
& If the radiaor cap has to boe romowvod, folloee Ihe

cautian and securely retighten e i,

# [f gnodant should be legk, eonzult your tocal KUROTA
dealar.

# oke rire that muddy or sea weter does not enlor the
radiatar.

# Use clugn, fresh water and 50% antifreeze to fil the
racovery tank,

w Do not refil reserve tank with coolant over the "FULL"
tevel mark.

& [agure to cloge the radiator tap racurely. 1 e cap s
loose or improperly closced, coolant may laak out and
decraase quickiy,
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BChanging coalant

1. To drain coolanl, alweys open both drain cocks ang
simultaneausly open the radiator cep az well. With the
radiatur cap kepl closed, a8 cornplate drein of water is
imposzible.

Eemoywe the ovenlow pipe of the radiaior pressure zap
to drain the reserve tank,

4. Prescribed coclant volume (U.5.gallons)

3]

" Modals

ZARI-E, Z002-5
DEGZ-F, 17 29E,
O702-E, D9ee-F

Quantity

3,90 (088 1) S gals,)

NGTE :
& Cooiant quantiies shown are for slandard radiators.

4. Animpraperly fightened rsadiddor cap or o gap bebween
the cap and the seat Quickens loss of coalant.

b. Goalant (Radiator cleaner and anti-llecze)
Seasan ' Coalant ‘
" H T =0l b |
Summer Pure water and radiator

cleaner

—— ——,

Wintgr (whar \emparature | Furs water and anti-fresze
drops balow O° C (32" Flor {Ser "Anb-freaze" in
all season) Maintenance Saclion)

.

—_

BChecking radiator hoses and clamp

A CAUTION

Ta avoid personal injury:

® Be sure to check radiator hoses and hose
clamps  periodically,. ¥ radiator hoze iz
damayed or coolant leaks, overheats or savere
burns could ocour.

Cherk to see If radiator oses are properly tied every 200

hours of operation of & manihs, whichever comes st

1. If hwse dumps are loose or water leaks, tghtan hose
clarmp securely,

2. Replace hoses and tighten hose clampe securely, o
radiglor hoses are swollen, hardenad or mackes.

Feplace hosses and hose clamps every 2 yoens ar varlier,

i checked and found that hasas are swollen, hardonod o

RrckR,

FL

B FPrecaution @l overheating

Take the Tollowlng actlcns in the eveqt the coolant

lenperadure: b nzaehy o rmore o e baoling poinl, what

iz called "Cwvarheating”, Taka thate actions if the engina's

Al buczen zounds or th afaem laenp lights up.

1. Stop the anging agaration in a safe placa and keap tha
angina unlnadead idling.

2. Noongk stop the engine suddonly Stop il attor about §
minutes of anloacdad wdling.

3. 11 he engine stalis wilhin abowt § minutes of running
undar na load, immeadietely leave and keep vouraeil
away {from the maching. Never open the hood and any
ather part.

4. Keep yourself and others well away lrom the engine
for further 10 minutes ar while the sleam blown out,

5. Checking that there getz no darger such as burn, get
rid of the causes of overheating accorhing 1o the
manual, gee "Troubleshooting” section, Ang then, star
again the enginae.

M Anti-freeze

A CAUTION

Te avoid personal injuny:

® When using antifreeze, pot o0 some protection
such az rubber gloves,

® If should drink anlidreexe, throw up at once
and take medical attention,

* When anti-freeze comes in contact with the
skin or clothing, wash it off immediately.

* Do not mix different typoes of anti-ireeze,

* Keep fire and children awhy frem anti-freeze.

& [a mindful of the environment and ecology.
Before draining any fluids, find out the correct
way of disposing by checking with local todes,

% Alzn, abserve the relevant environmental
protection regulations when dispesing of ail,
tuel, cocland, brake fluid, filters and batteries,

Il it freszes, coolant can domage e cylinders ang
radigtor, It |3 necessary, if the ambianl tenparature fals
budluw OF 2 {327 F), Lo rernove coolan: afier operating or to
add anti-freezn to it. .

1, There are 2 types of antiHresze availshle: yse the
parmanant typa (PT) for this anginr.

7. Befora adding 2nti froces for the tiest line, clean the
vesdiabor indericr by pouring freah water and drainfng it
el few Himes,

2. The procedure far mixing of watar and anti-fraeze
differs according 1o the make of the anti-freara and o
ambent tampearature. Rafar to SAF G403 stanclred,
mare specilically also ta SAF 18140

4. Mix the ant-freere with water, g e Bl in o the
radiatar.
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ITP\-%ETﬁh:I: anti- reazea 15 rmiked with watarl :'H;'lt-t anti- 1 AIR ELEANER
fraeza Mixing ratio mMust be iess than 50%. ‘ﬂ“" this elamoet of WA air GIE.'anB.r smployed on this engine
— = o T —— i$ & dry type. never apply qil to it
vol % | reezing Foint ‘ oeiling Toin 1. Open the avacuator valva once a week under ordingry
L Anti-freade [ o iT *F o 'F condidong-or daily when used In @ dusty place<ip gt i
e —— — r— tid of large patticles of dust and dir, i
f 40 -4 =12 106 222 2. Wipe the inside air cleanar claan with cloth af the like
| G U A I if it i dlirty ar wat,

e

Avaid tovchng the alement sxcept when cleaning.

4. When dry dusl adherss o the clement,  blow
compresgsed ar from the ingide turning the clenwnt,
Preszure of comprassed air must be under 2058kPa
(2. 1kgffem’, J0psi).

When carbon or oil adhearas 1o the element, 3gak the

MOTE ; : s ;
. . element in detergert far 30 minutes, then wash it
® The above data represent industry standards that saversl times in water, ringe with clean water and dry

negessitate 2 mimmum  glycol content in tha .
concentrated anti-freeze. & :;;aturalnlly. is fuify dried. | o inside of 1
. , er alement Is Y G, inSpE Inside o E
L LY i 5 . . ey ,
When the cootant i2vel drops due to evaparation, sdd elament with 2 light and check if it 5 damaged of not,

wh?terﬁcégclny :o keep tr}el a?f""fw;dm;’ﬂ?.gﬂéﬂz ';-r“]‘; {referring to the nstructons on the label attached o
than In case of leakage, a l ihe element

waler in Ihe specilied mixing ratio befora filling into the 7 Replace the element eyery year or every si ..

radiatar. .
* Anti-freeze absorhs mgisture. Keep Lnused ant- cleanings.

freera in a Yightly sealéd cantainer. ;7

A0 3% 0 Ha (FBUmmHY) pressure (atmospheric),
A higner boeiling point is obtained by wsing a radialer
prezsure cap which permits the development of
prassure within the cooling systermn,

8

FHAETIE ) P Mg 1 e ma—

& Do not use radiator cleaning agents when anti-lreeze
hzs been added to the coolant, (Anti-freaze contains
an anli-corrosive agent, which wil reggt with the t
radiator cleaning agen! forming sludge which will |
affect the engine parts. ) ;

B Radiator cement

As e radiaior 1z soligly canstructed, there in lile
possibility of waler leakage. Should this happen, hawever,
radiator cement can easily fix it If loakage s SCrious,
conlact your lueat KLUBOTA dealor,

o
1ABALALLFY 400
(1) Adr claznear body
(2] Elermant
{2} Wing hit
{4) Ewacuatar valve
(8] “TOM mark
{8) Dt Gup

IMPOARTANT : ? o3
# Make sure the wing boit for the edemuent @ lghy
enough. If it |5 loose, dust and dirt mey be Suckedd
wearing down the eylindar iner and piston ring uaieg
and thereby resulting in poor power output, '

77
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Wror the air cleaner with a ditst cup
(optional)

Femove and clean cut the dost cup betore i bocomics hak
fullwith dust; usually once a waak, O even svery day i the
working aurraundings are dusty.

Install the air cleanay dust cup with "TOP" indicated an the
rear of the oup in the upside. (Howover, ilmay boeinstolled
in wlhor dircslion when the oover is placed at the lows:

part.)

17} Elernant

(2} Afr gleaner Lody
(3) Dust cup

1) Wing bal

(53 TOR mark

IMPOIRTANT :
& ifthe dusl cup e mounted neorreetly, dust ar gin does

not cotlact in the cup, aod direct attachinents of the
dust to the alement will aoso 15 Lfetime 1o sharten 1o
o qraat extent,

BATTERY

A CAUTID[\I

To avoid personal injury:

® Be careful nat to let the batery clectrolyte
contact your body or clothing.

* Wear eye protection and rubber gloves, sinca
the diluted sulfuric acid solution burns =kin
ant aats holes in clothing. Should this oocur,
immediately wash it off wilh running waler and
get medical agtention,

Mushanching of the butleny shortens the serice lile and
adds to mainlenance costs. Obtain the maximum
perforrnance and the longest life of the battery by hanging
propatly and with cars,

Engine starling will be more diffizult, if the battery charge
15 0w, e care o rechange it s early oucasion beiore
it is too late, 78

HBattery charging

A DANGER

The battery comes in two types: reflllable and non-

refillabla.

® For usity the reflllabie type battery, foliow the
instructions belaw,
Do not use or charge the battery if 113 fluld level
stande below the LOWER (lower lmit Javel
mark.
Otherwise, the battery compangnt parts may
deteriorate earlier than expected, which may
sherten the battery's service life or cause an
exphasian,
immediately, add  distilled  water until the
bhattery™s fluid level i between the UHPER and
LOWER lewels,

A CAUTION

© Yo aveoid persanal injury:

# When the battery is being activated, hydrogen
and oxygen gases in the battery are extremely
explasive. Keep open =parks and flames awoy
from the battery at all times, especially when
charging the battesy.

* When charging the battery, rermove the battery
vant plugs. .

* Whean dizsconnecting the cable frem the battery,
start with the negative terminal, and when
contnocting them, stamt with the poeltive
lereinal first,

# D0 NOT check the battery sharge by placing a
meatal objecd acrozs the terminals, Usze a
voltmeter or hydrometer.

1. Make sure each elecirolyte level is 1o the battom of
vent wells, If nacessary, add only diztilles vwater in a
wel-ventiiated place.

: 2 5 @ '
TABAAARP 1426 - o o
{1) Datlery slectrolyte level (A} "TOQ LOW"

(R} "FROSFR"

(&3 T Lz
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? Vo slow tharge the batlery, connert the charger
poziive terminal to the battery positive terminal, and
negativa to the negativa.

3. Quick recharging shargas tha balery at 2 high rale in
a short tirne. As this is only for ermergancias.

4 Kochare tha hattery g endy oz possible, or hattery
I wlh Bres extroeimely shiortened,

. Whon exchanging an old batlery inlo mew ane, use
battery of equal specificstion shown in pago 26,

P ) — —— —_———

JARALAAGEILIN

113 Thigk flack gaakis
{2) Battery Chse
(3} Cartn cuble

——— -

-

{A] “HIGHEST LEVLL"
(8] "l DWEST LEVEL"

VABAAAAAF 40D
m Plug

INEEOR AN - N

# ot the changer posibive Lenminal to the baltory
pasilive lermingl, and negelive to the negative,

* When disconnecting the cable from the battery, stan
with the negative terminal first.
VWhan conrecting the cable to the battary, start with
thea positive farminal first
If reveraed, the contact of twols an the Doltery may
CAbGe 3 Shurt,

T8

W Direction for long term storage

1, When slofing the engine for fong periods of time,
remaove.the. battery, adjyst the electiolyte to the proper
level, and store in g dry gnd dark placa.

2. The battery natgrelly disehargos while it w siored
Recharge it once 2 monih in summer, and cvory 2
maonths in winter.

ELECTRIC WIRING

A CAUTION

To avoid personal injury:
# Shorting of electric cable or wiring may cause
afire.
% Check to cee if electric caldes and wiring
are swollen, hardened or cracked.
* HKoep dust and water away from all power
cohnbCLions, '
Loose wiring terminal parts, make bad
cornnections, Be sure to repair them before
starting the engine.

Darmaged wiring reducss the capacity of elecirical parts.
Change of repair damaged wiring immadiately,
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FANBELT

B Adjusting Fan Belt Tension

A CAUTION

To avoid personal injury:

* Be sure Io stop the engine and remove the ey
hefara choecking the belt tension.

# Be zure to reinstall the detached safety shisld
gfter maintenance or checking,

' -Rlclrl.:l'luuhun of betw-e-e‘n T toﬂ_mm
(0.28 10 0.38 in,) when the belt is
prazzed in the middle of the span,

Propor fan belt
| tension

—

. 3%p the engine and remove the kay.

2. Apply moderaté thurnb pressure 1o bell belwesn the
puUiiays.

3. Htension is inoomect, [oosen the altarnatar mounting
bolts and, using a lever placed batweon the altermator
ang tha engine block, pull the gternalor aed unkil the
deflection of the belt Talls within socaptabie lirm:ts.

4, Replace fan belt if it is damaged.

IMPORTANT :
® [fDellis loosen or darmaged and the fan is damaged, it

cowd resall in ovorheats or insufficient charging.
Correst of replace belt.

1ABAASAR 1450 T

1] Fan hell
(£) Bolt and nut funder luced of 10 kg? (221 [ba))

§0
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CARRIAGE AND STORAGE

CARRIAGE

A CAUTION

To avoid personal injury:

® Fix the enrgine secorely nof e el during
Nt

#* No not stand near or under the engine white
carrying it.

® The enging iz heavy, I handling It, be very atert
nat e get your hands and body caught in.

1. Use corrivr such a5 crane whan carrying the engine, or
hunt your waisi and vowrsell, Supporl the ongine
seourEy with rope nol 1o fall while carnving it

2. When hfting the rngine, put the haok securely o metal
fittings atached o the angine. Use strong hook and
itings enpugh 1o hang the engine,

a1

STORAGE

A CAUTION

To avoid personal injury:

# Do not clean the maching with engine running.

* To avoid the danger of exhaust fume
paizening, doe not operaty the angine in a
clogsed building without proper ventilation.

* Whan storing the engina just after nmning, let
the angine cool aoff.

Belore storing the engine far more than A faw months,

rernove ary dirt on the machine, and:

1. Drain the coolant in the radiator. Open the cock! at the
battomn of the radiater, and renove the pressure cap to
drain water complately. Leave the cogk open. Hang a
note written "No watet" on the pressure cap, Since
water may freere when the tetnperature drops below
0 C {32 ), it is very importard Ihat no waler s left in
the machine.

2 Remave diny engine aif, fill with naw il and run the

angires for about 5 minwtes ta et the cil penetrate to all

the parts.

Check all the balts and_nuts‘,, and tighten f necessary.

4, Ramove the ballery from the engine, adjust the
electrolyle level, and recharge i Store the batiery in a
dry and dark place.

5. When the gngine is not used far 3 lang pariad of tirme,
run it for about S rinutes uncer no load evary 2 to 3
months te keep it free fram nrusL If the engine is stored
withaut any running. maisture in the &ir may condense
into dew over tho Siding pars of the epgine, resulting
it rust there.

B. If you farget to run the engine for longer than 510 &
months. apply enaugh enging il 1o the valve guida
and vahie slem seal ard make surs the valve works
smoothly befors starting the ergine.

7. Stors the angine in 2 flat place and remaove thix Key
frem engina.

8 Do not store the engine in o placn where has
flammable materials such as gy grass or slraw,

9. When covering the enging for slurege, et engine and
muffler cool off completely.

10.Qperate the engine afier checklng and repairing
damaged wirings o plpes, and clearng flamimatly
materiale carrad by mousa.

e
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TROUBLESHOOTING

ifthe enging doas nat funclion properly, usc the foliowing chart o idenlify and correcl the coags
B When it ie difficult to start the &nging

Cane

LI S DY TTER THTT

M Wheh output is insufficient

{iauge

- o PR,

Counlermeasuras

Fuel i thick and
doesn't flow,

"Check the fuel tank and fuet filbar,
*Remaova watar, did and olher impuritizs.
A 3l tanl wall b fillenag] By the Rlter, i
nerg should Be watdr or oiher fClFEIgJ'!
miitters o Thee ilter, closr thne fillen wilh

L Rarpgens,

Alr or water mxed
in fuet aystem

“If aair g [her Foced Fillgre cr irijr:r:linn limies,
the fuel pump will nat werk propery, Ta
attinin proper fusl injection pressure,
check carafully for logsensd fusl line
couphng, lonse ceo nut, cio.

"Leosen air vent screws atop fual fiter
and fuct impzchon pump to chimipale all
the air in the fuel system.

Thick carkan
deposita on anlice
of injection nozzte.

*Thig 1% cauged when waler of dirt is
renxed i thee fyal. Clgaam ther nozle
injeclian picge, being careful not to
damage the orilige,

*Check to see if nozzle is werking
proparly ornet Wnot, install 8 new
roTele.

Valve Clearangg is
wWiTing.

p—p— -

Lesking velves

‘A-j]a;l-valm clearance ta 0. 145-
0. 185mm({0. 0057 -0.007 2In} when the
GrgIng 15 ookd.

AP ICTI L R

*Srind valve,

Fual inpection timing
is wreng.

“Aefjul injection timing
*The irjection tring is 0.366 rad(21°)
tiefore top dead gantar.

Engine cil becomas
fuck 10 cold
wisntheer ind visgines
cranks staw,

[

"Chargs grade af ol aczarding b the
wensthir {lemperature.)

L pai o 250N
I

*Baad valve gr excassive waar of rings,
piglins and liners cause ingufflicient
COMPMESEIcH. Figkce with nis pirts.

Hatery |5
tischarged and the
engins wiil not
crank.

*Charge batiery.

*In winter, ahways remove batiery from
rraching, chutrye: Tully and ke indaors,
Install in machie At lime of use.

NOTE:

Carbon stuck
aroung onhee of
OZZIE piege

“Cleean oriflca ang aeedle valve, Heing
vary carciul nod o damage the: noesie
orifice.

*Check nozzle 1o 2ee if grad ¥neor,
rapliace wills naw parts.

b R L

Compression ie
insufficlent.
tesking valves

*Ead valve and excesaive wear ol [ingse, -
pisileans fuwd inare Gagse Haothcignt
compression. Replace wikh tew pans.
"Gringd valyis.

Fual & ihsufficient.

r—rr

"Chack fusl .5yﬁtem. ;

Crvarhaaling of
pwing Jurts

Walve Clearsnoe ia
Wiang,

*Check lubricating oil system.

"Chigeck b saot lebneating ol filler is
WITKING propefly.

"Filter sleineml Jepoated withnimpurities
wagld ¢auge poar lubrication. Ghongs
EEmaEnt.

*Check the clearance of bearng dre
within factory specs.

*Check Injection tming.

“adjustiiming 0.366 rad (21" beforo top
daad center.

[N PR TR e e L

“Aciust Lo proges valve ¢ encance of
044500 G185 mm{0 0057 10 0.G0F2 n.)
with angine colc,

Air claanar is diry

e,

=Clean the alerment avary 100 howrs of
operallon,

Fuel injection
PrassUre is wrang.

*Adiust to proper pressure, 12.7pa
{140 kghlom'; 1981 pa)

Injaction pump
wear

"Dio nol wse poor quality fumt Ior 1 wil
cause vear of the pumpe. Ony uze No.
20 aigzel fual, :
“Chack the fual injection purmp ¢ emant
sl detivery valee assembly and
Teplace a5 necessary.

* [fthe couse of tropble can not ba faund, contadt your KUBROTA doalrr,

Az
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24 TROUBLESHOOTING

# Whan angins 3

Cause

utldenly stops "
Countamoasuces -.....‘

Lack of fuel

Back nyssle

TIGURLSAY.
Fhvsg check the fual system for wir or
Teahs,

W Wheat angine must b stapped immediately

"Check the fusl tank and rafil the fucl, if |

"Il neacesay, replace wilk a new
nile,

pr— L

Moving pans ara
oo atee e
shortage of
lubication oil or
i e
Latyfication,

i

(T

! COUTIEC I aELIr s

Engine ravolinion
suddanky
decreases or
Incraages.

-— ]

~:hack the adjustments, Injection liming
| and the fuet sywten.

-LTn-u::u::l sound is
reard suddenly.

"&heck smaount ob cngirm ul with ol
[emrerl ryeaanges.

*Check lebricaling oil 3yztem,

*At gyery 2 limes of oif change, it filter
cartridge thauld be repiaced.

‘Chest tg sro i 1 sngine bearing
clearances is within fagiory specs.

Colar of axkhausat
sucliimnly lurns
dark.

Hearing pars arc

1 —

MOTE !

* When the cnoing has suddenly slopped, decompress

the angine by th

¢ decomp and turn the engine lightly

by pulling oo the fan belt. If the anging turns easily

without abnarmn

alites, the cause of the irouble is

venzlly lack of fusl or bad nozzle.

B When coior of exhaust is especialty pad

s !

Fu@ QovBrning
device bad

—_—— A ———

e ——

Craynturrnaasures

*Contact deaker of rapanrs,

Fualls of QﬂTEIHGIy
poGr ouality.

| -Sebc) goad quatity fuel.
Use Na 2.0 dicsal fual anly.

averheatad.

Chack sl moving pate carefully,

'‘Check the fusl injection gyatom,
gspacially the fued injrction nozzla,

J—

“Check (he lubricating aysbem.,

il lamip Hghtz vp
during aperation.

*Cheek the lwbricating systerm.

Check, if lhe engine bearing
ClCarances aee wathin facory Specy.
*Check e funclion of the reliove Jalve
in the lubricating systerr.

"Check pressure swilch,

*Chock filter bage gasket,

B When engine overheats

. —

Cuyse CouMErmBasures
?ﬂgine il *Check o levat, Raplenish ol s
insufflcient raguired,

Fan bell hroken or
elongated

—_— [ — .

"Change bell or adust ball tansion.

Coolant insuticient

“Repianish conltant.

! Nozzle is bad.

‘it necessary, replace wilh new noRzle.

Compuestian on
wicomplete,

"Cause is poar dlermidatdn, Impropar
injaction timing, ¢tc Bacause of troubla
in injechon SYsem of in poar vake
adjusiment, or compressian leakage,
PO LAMPrRssion, e,

Check far the cauke,

Excessive
concantriation of
aniitraezs

—_—

“Add wabar only gr change tp Zodant
wilh thie spacified mizing ralio

Fadiator FEI o
radiator fin ¢lageaed
wilh dust

i —— i —

*Clean net ar in careduily.

—r —_

83

Ingige of radiatar o
eaclant flow routn
owroglad

PP — T T

s of replack sAdiatar and pans.

Fan or ragiatar af
radigtar cap
dvefective

| "Replaca defective parts.

1

Thermestal
defetve:

*Cheeck Uanmostat and replace if
necessary.

Tunnipal Sturagauge
or sensor defaclive

Cyarlgad running

:‘Itheck tE'mpereaiulru withn B e atar
ind | @pace if NeCesSEry,

“Heduce lodg.

_I;'Ie.: il yiaskat
cafactive or water
I

s MRueplcs pans.

oo rect inpection
Hming

LlnaLiilntJI;.; T
vsad

“Adijtisl ey progaen tiuing.

T ke kM e ——

“Uge the specified fuel.




SPECIFICATIONS &b

SPECIFICATIONS

—— |
Modet CrarE | TzemE | posze D7LIE DZE | psiaE
Ty T Wertical, witeneaaled, :l_éycle diasel engina S
Mumber of cyiir‘\deré_ o 2 T 3
 Bare and etroke TTURTxBR | 77738 | BAxGR B xEE 67 % 736 724726
' imm G fz G4 x 2.68) (203 £ 2,90) (.52 % 2 B&) [2 &4 ¥ 2.658) (2.8 % 2. 90) C" Bigd ‘m) !
Tetl daplacameant | 047 08I0 ' 0GEE D7in pos | owus
bo(min} (7973 (@658 1 (M0.03) (43.08) {47 .45) (54.80)
Combiistion ehambar Spherical Type (ETVCS)
BAL NET Intermitianl N R
KW Frpm .32 3500 1467 3600 128 73600 14,0/ 360G 13.54 3200 17.67 3800
H.P [SAEJZ49) (12.5§ 3600} {15.6 1 260075 41T 3435600 (16,3 7 3000) (18.17 3200 {235 7 3600
[HFF rpm]
(8AE NET Conlinuous T T .
KWV rpen 8.0 ¢ 3600 1001/ 3600 1.0/ 3600 | 12,1572820 1.7/ 3200 TH2 600
H.F (BAEJ1343) (10,87 2600) {13 57 36007 1150 35000 (1637 3600) (15,7 4 G2TH)) (Z0.4 f 36T
[HP /ram)
Maximum bara sneedr . 4500 3850 4800 550 350
. R i PO RSP EE PSP i
[ Misimnad i ding 200w s00 | 8ubte 1000 800 ta 950 900 to 1000
upeed rpm
Ordar of finng - - {123
Biretlian of rotation T Counter-clackwise {vicwad Tror;w'ﬂvwhem r:xic;é]m o
Injpctian purnp - Biaseh b0 Type muni purnp o
|n.a£z'-5n_p_ral$5 ____ l T T T e ra eea, 1000 pai(140 kgliem'y N
r;;&‘a;u_m_w .._,,,...,I ._.h.....,: - — e - .,_h .
i (E—;ﬂ?nra e IL 0.A8Grag (2" ) 0.25ad{20™) 0.368rad(21" 0. 3520
b?éb?EQnrm rato R - L
T —— . m—— iy e e e e e e
Fuel Dicsel Fucl No 3D
ubricead B _ ) o
(OP] ciasgificaton) - - ; tbowe €0 grisde
. . . A51 x4 329 x 520 | 85 x 421 2 Cd4 o dE:"' x?zm 44
[Hitngnsivn s {ite.) | 424 x 3BG x 520 : N
Cla82u 13 | (118 x 1657 & M . (183901657«
(IEAGIN 2 wiglth 3t Dginght) | 36.47) 21.42) (16,77 x 15,21 & 20.47) 21,420
Dryweight Do i o o
(B8 Spac.) kg (lb&.} | 531 (117.1) !l STN{12ET) G3.7 (1404} G3.1 (1381} ‘ E53.5(40.M | 2O (1687
Slarting Systafn S ST 'c'.'.'il"{.'.i'. [@.Li,'qim;",ﬂih' B T
Starting mator -_*2 W, 08 K -._'I-E W10 R T 1.-’ \.f U H kW . 17w, 1 SIJ.kW
_&EEG Qeneraigr - 1.&.-‘:;%_0_\"‘; I_IEV 480 v T - 12 W, 'ILIU W T --T.’. C'_"ilﬁ(l WY I
Recammiruii betteny 12%, 28 AH, o o 12V, 52 AL 1
capazily (OHr capacity) equivalant 12 ¥, 36 AH, equivalent ouivalind
NOYIE -

# Spedifications Aare subject W changa withoat nobce,
& The hattery copacity m ingicated meb bour relio.

4
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WIRING DIAGRAMS

WIRING DIAGRAMS

1ABALAAS P TARE
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Glow plug
Requiator
Lamp
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i
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7l
i
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ns

NOTE: Salenoid. Energize o alop.
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MATERIAL SAFETY DATA SHEET
Scetion 1 - CHEMICAL PRODUCT AND COMPANY INENTIFICATION

Marketed and Distributed by:

CHS Inc. ‘I'ransportation Lmergency (CHEMTREC): 1-8006-424-3300
P.0O. Bux 64089 Technical Information: 1-/51-306-8443
M il station 525 MSDS Informadinn: 1-651-306. 8438

St, Paul, MN 55164-D08Y

PRODUCT NAME ERC AW Hydvautic O, 180 (32, 46, 66, 100, 130} MEDS: 0124-FIB0«| « Rev.A (4.6.949)
L0 MON NAMIY Industrial hydravlic Huid CHEMICAL FORMULAD My

Appraximate SAE grade 10W, 20, 30, 40

CHEMICAL NAME: {.ubricating 04 CHEVICAL FAMILY: Hydrocarbon

Section 2 - COMPOSITION AND INFORMATION ON INGREDIENTS

INGREDIENTS PERCENTAGES PEL {(3=HA) TEY (ACGIH)

(v weight}
Qil, Solvent dautral 30-98%3 NA Dieped TWA O Mzl
Ll right Stock =l ™A 3t TWA ¢l Migr)
Performnance Additives Praprietary N/A N/

(THA] s Time Weighred Avorpe ¥ (e cipliges”s i aikome expazr i w2 our wprk i ¢ A gtk wach, wdicly Mol s T eneeericd.
1%TEL)Y - Shven Tern Cxpasun: Liznit is b enplaye s 13-tk gk wibiplng. veTge expoare salyeh gl pe ba excoeded ot any Drig cheriig b weark, day
apecifive.

Section 3 - HAZARDS IDENTIFICATION

CAS#
64747650
ad¥z2l-1-4

vl gl e g lime i

EMERGENCY OVERVILW

MYTENTIAL HEALTH EFFECTS
ROUTES OF BNTRY: (Eve Contact, Dermal, Inhalation.)

ACUTE FFFECTS OF OVER EXPOSLIHE:
Fyes - Contact with gyes may cause iittion.
Skin - Contuct with sien jusy cause irritation.
[uhalation - May causs ieeitation of the nose and throat.

Ingestion - May caust nousevand vomiling. Large quartities may cifect the central necvius system.
CHRONEC EFFECTS OF OVER EXPOSURE: Mo adverse citeets anlicipatal.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Existing dermatitis and respirulory cundifions,

CARCINOUENICTTY: NTF: _No [ARC: _No [EHA: _NMe

ge



DL AW Aydraalic

Section 4 - FIRST AID MEASURES

Tl Tl

EMERGENCY ANLD YIRST AID PROCEDURFES:
Fye Cantact - W mate-ial comes in confact with e eyes immerialely wash the eyes with large amoents of water for fiftcen

Shin Contaet « 1f the material comes, in contact with the skin, wash the contaminated skin with soap and water prompdy. [f the
material perstates raugh slothing, ranove the cloithing and wash the skin with soap and wator pramptiy. ITimittion persists
otier wishing, set medieal attenlion immediarely.

Inhalation - 1f person hreathes in larse amounts nt material, move the exposed person to fresh air 4t onee, [F breathing hag
stopped, perform antificn! respiration. Keep the porson warm and a2t rest. Get medical allention a5 soon as possible.

ingestion = I material has been swallewad, do not inducse vomiting, Get medical attention immediately.

Section 5 - FIRE - FIGHTING MEASURES

-
FLASH POINT: =380%F {=200°0) AUTO IGNITION TEMF; =400°F
FLAMMAEBLE LIMITS IN AlLR LOWER UPPLER
% BY VOLUME W/A NIA

EXTINGUISHING MEDIA:  Lise water spray 1o cocl fire exposid surfaces and to prorect personnel. Use Foam, dry chemical or water
spray {fog) to extinguish (ine.

SPECIAL FIRE FIGHTING FROCEDURES:  When fighting fres weer il rumoot gear and self contained breathing apparatus.
Water aly cause splatiering  Material floats on water

UNUSUAL FIRE AND EXPLOSION HAZARDS: Toxic fumes pases or vapars may eviolvs on bumimg.

HAZARD RATINGS:  NFPA TG Hewlth- __ Fire- 1 Reactivity- 0
HMIS: Health- Firge Reactivify-_

Section 6 - ACCIDENTAL RELEASE MEASURES

STEPS 70O TAKE [F MATERIAL 15 RELEASED OR SPILLED: Personal protective cquipment should be worn, Ventilale area if
sonfined or paorty ventitated,  Contain with dikes or absarbent to provent mipration to sewers/stréams. Take wp small spill with dry
chiericul ahaoebenl; laree spilfs moy reguire pump oF vicoun! prioe 0 oabsohent,  May regoivg excavation of severely conaminated sail,
Avpid gontact with skin and eyey.

Section 7 - HANDLING AND STORAGE

HANDLING AND STORING:  Slare in closad container away from all imition sources. Handling termaperanures should not exeéed

I'75%F {80°C), Wash thoroughly after handling, Tro not sore at temperaturss cxeeeding 112°F (43 C). Odorous wd toxic funes may
farm Fom the decompasition of this praduct if stored at excestive emperatores for extended peciods ot time, Open sontiners cursfully
and only in well ventilated areys or use appropriate respiratory protection.  Stova in weil ventilated area.

87



FROY AW Hydrsulac
Section ¥ - EXPOSLRE CONTROL - PERSONAL PROTECTION

ENGINFERING CONTROLS:  Vemiiae o sontre! mists and vapors beiow exposure limits,

RTSPIRATORY EQUIPMENT:  Mesmally net required, if expusure limits are exceeded use o Ninsh approved organic vapor
cespirator. Sell conrgined breathing upparacus is reconunended for anky into confined spaces or ather poorly ventilaice:d areas and fur large
spill elean-up sites.

EYE PROFEECTION: Chemical gogples oF faceshicld recomimended to mimmmze rye conlact.

PROTECTIVE CLOTHING:  iinpervious {nitriled nloves recommended when handling material W minimizs expésure. Long slecve
shivts, chernically protective aprons and chemicuily pratsctive Toots are recomimanded for contact exposure or spitl cledrn-up. Do not wear

wilehes, 1inos or similar appars] that eeuld entrup the material next te the skir

OTHFR (SAFETY SHOWERS, FYE WASH STATIONS, ETC.:  Waley should be availble for flushing and washing when
exposurs existe, Launder soiled eluthus. Disuard shoes or olber leather artickes saturatsd with the material.

Section 9 - PIIYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Amber liquid QOBQHR: Mild odor
BROILING POINT: ™D SPECIFW CRAVITY (water=1) 08400 - Q.EER0
VAFOR PRESSURE: =1 mm Hg 08°F VAPOR DENSITY (air=1): WD
SOLUBLE [N WATER: [nsaluble EVAFORATION RATE (ether=l); <1
ph WN/D
Section 10 - STABILITY AND REACTIVITY

STABILITY:

SFABLE _X__ (Atroomiemperature and prossure. See handling and storage section)

LUNSTABLE
INCOMPATIBILITY -

CONDITIONS TO AVOID: See handling and storage section,
MATERIALS TO AVOID:  Acids, pxidizng aeents,

HAZARDOUS DECOYPOSITION PRODUCTS: Smoke, carbon menoxide, aldetiydes, ydrogen aulfide and alky] mercaptans may
b releaged. Undar combuslion conditians, axides of the folowing elements will ke formed: Magnesiumn, taléivin, itragen, sulfur. carlbon,

HALARDONE POLYMERIZATION: Will not cecur,

Section 11 - TOXICOLOGY INFORNATION

Nate;  CHS Ing. has nol conducied spevific loxicity fests on this product,

Soetion 12« ECOLOGICAL INFORMATION

Mypfe:  CHS Inc. has nat condncted specifie ceplogical tests on this product.




FRC AW Hydraulico
Section 13 - DISPOSAL CONSIDERATION

WASTE SPOSAL FROCEDURES: Pl confamingied manseials in a disposable container and dispose of in ascordance wilh Laocal,
Stute and Federt environmaenta] regulalions,

Section 14 - TRANSPORTATION

NOT PROFPER SHIPPING NAVE: MN/A DOT HAZARD CLASS: N/A

DOT IDENTHFICATION NUMBER: WA BOT EMER. RESPONSE GLUITIE NCYL: NAA

Scetion 15 - REGULATORY INKORMATION
S

This product dovs conlain toxic chemicals subject 10 the reporting requiremants of SARA Section 313 of the Emergency Planniing and
Community Raght-T'o-Knuw At of 1386 and of 40 CFR 372

CAS Number Chemical Mame Percent by Weight
IRkt Zine eomapounds (b3 [ 0.03% as Am

Below e sife ey lovet
SARA SLCTION 311-312 HAZARD CATEGORIES (40 CFR 370.1):

FIRE: Mo SUDDEN RELEASE OF PRESSURE: Mo REACTIVE: Mo ACUTE: No CHRONIC: Mo

Section 16 - OTHER INFORMATION

Frepared By: . Hue La DATE: _Apri! 14, 1999
Approved By _warg Siehers Supersedas: A —
Title: Manager, Quality Syutem feason for Jssue: CHS [pe, Markerar

THE INFORMATION CONTAINED IN THIS MSDS RELATES ONLY 10O VIIE SPECIFIC MATERIAL IDENTIFIED. 1T
DOGS NOT COVER USE OF THAT MATERIAL IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY
FARTICULAR PROCESS. IW COMPLIANCE WETH 29 CF.R, 1900,1200(g), CHE INC, HAS PREPARLLD THIS MRDS IN
SLGMUNTS, WITTE FHE TNTENT THA £ THOSE SEGMENTS BE READ TOGETHER AS A WIIOLE WITHOUT TEXTUAL.
OMISSIONS OR ALTERATIONS, CHS INC. BELIEVES THE INFORMATION CONTAINED HERCIN TO BE ACCURATE,
BUT MAKES MO REPRESENTATION, GUARANTEE, OR WAHRANTY, EWPRESS OR IMPLICD, ABOUT THE
ACCURACY, RELIABILITY, OF COMPLETENESS OF THE INFORMATION QR ABOUY FHE FITNESS OF COMTENTS
HEREIN FOR EITHER GENERAL OR PARTICULAR PURPOSES. PERSONS REVIEWING THIS MEDs EHOUILD MAKE
THELM OWN DETERMINATION AS T THE MATERTALS SINTARILITY AND COMPLETENESS FOR USE IN THEIK
PARTICLLAR APPLICATIONS.
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MATERIAL SAFETY DATA SHEET
Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

.
CHS Inc, ‘Krapsportadon Emerpency (CHEMTREC): L-300-424-9300
F.{% Box (4089 Techaica! Information: I-651-355-8443
Maal station 225 MEDS Infarmation: 1-651-355-8438
St Paul, MN 55164-0019
TRODUCT NAVIF: Turbine X1 22, 52, 44, &2, 100 MEDE: 0190-E1AQ - Rev. A (D3731704)
COMMON NAME: Tndustdal turbioeg wil CHEMICAL FORMULA; Mixturc
CHEMICAL NAME: Lubricating Oi) CHEMICAL FAMILY: Hydrooarnan
Section 2 - COMPOSITION AND INFORMATION ON INGREDIENTS
INGREDIENTS PERCEMTAGTS FEL {O5HA) TLY {ACGIH) CAS}
(by weight)
3, Iofvent Neutral G004 il Swprmd TWA o0 bean G405
Performanes Addinves Proprimary MN/A NiA

{TWA) - Timo Weighend Averkgs {5 the oployes’s sversga alrbaroc cepasne  any 8 -haur wack b 8170 $0-bsyr swork week, which s8ali nut he cxoaed nd,

(STELY - Eher Tet Exposurs Luait 1o e wployee’s 15-nitutd tige wiphind averge expeiors wiich dhalt ot be e eedd af by Uit dyring § work doy unlam
Tl ] Wi Jund ik g egtflad,

Section 3 - HAZARDS IDENTIFICATION

EMERGENCY OV RYWTEW
EOTENTIAL UEALTH EFFECTS
IOUTES OF ENTRY: (Eys Contact, Dewal, Inhialahon )

ACUTE EFFECTS OF OVER EXPOSTURE:
Eyes - Contact with ves may cause joritation,
Hkin - Conleut with skin mey sause ifritalion,
Lnheadition - Miy canse iritation of the pase and throat.

Tngiesthon - May veuse nouses end vomiting, Large quantities nuy effict the central nervous sysies,

CHRONIC BEFFECTR OF OVRR EXPOSURE: No adverse effects antivipunel.
MEDICAL CONDITTONS ALCURAVATED BY EXPOSTURE: Existing devmstiis: and s espimiury comaditions,

CARCINOCENICITY: NTP: Mo LARC: | Jdp | O5HA: Tg
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Section 4 - FIRST AID MEASURTS

r P .
EMERGENCY AND FIRST AN PROCEDURES:
Eye Comtact - If materinl comes in contact with the eyes, tonmadintely wesh the eves with larpe amonncs of water for 13
minutas, poaesnnalty Jifting the lower and upper lids. Ger mehical nttenton.

Skin Comtact - If the muterinl comes In coatace with the skin, wash [he contaminated skin with soap and water prompily. 1 the
material pensirates throupgh clothing, remove the glothing and wush the vkin wih S0ap and water pramplly. [ iritation
patsisig aflar washmg, ped medics! atleation immeodiately.

Iehalation - B person breathes in large smounts of material, move the exposed persen to fresh elr ot once, [f breadving hag
stopped, perform artificial reapirnion. Keep the porson warm and at rest. (el medical sttention a8 300n ax pussible,

Ingestion - [fmaterial haz hean swallowed, do oot indues vomiting, Gez medical autsntion immediately,

sSection 5 « FIRE - FIGHTING MEASURES
R P T,
FLASH FONNT: =380°F 200°Cy  AUTO IGNITION TEME: =300° F

FLAMMARLE LIMITS IN ALR LOWER UFPER
% BV VOLUME N/A NiA

FXTINGUISHING MIEOKA: sz watar spray 10 ¢ool fire exposcd surfuces aod to protect personnel  Use fosm, dry chemical or witer
spray (fog) to sxrinpuish fre,

SPECIAL FIRE FIGCHTING PROCEDURES: When fighting flees wear full turmout gear énd self contained breathing apprraius. Water
may cause splatiering. Material Joats on water, .

UNLSUAL FIRE ANIY EXPLOSION HAZARDS: Toxic fumes gases ar vapors may evolve on btrning.

HAZLARD RATINGS: NFPA 704: Health- 1 Fire- _I_ Renctivity-_{1
HMIS: Health- Fire- ___ Reietivity-_

Section 6 - ACCIDENTAL RELEASE MEASURFS

L
STEFS TO TAKE IF MATERIAL 15 REUEASED OR SFILLED: Personal protective equipment should be ween, Vantilate area if
confined or poerly ventilated. Contiin with dikes or ebsorbent to prevent wigration Yo gewirs/smeams.  Take wp small spill with diy

chemice] absorbent; laTpe spills may require pump or vacyum prior to absarbent. May requir: sxcavation of seversly contaminated sail.
Aveid contact with skin and eycs. o

Section 7 - HANDLING AND 510RAGE

e i ——
HANDLING AND STORING: Stoce i clossd vontainer away from all ignition sources. Handling temperaturss shouid not sxcsad
175%F ($0°C). Wash thoroughly after haudling. 13 not store at tetpet ptures cxcoeding (13%F (45* 3} (Odorous and toxde fames may
focsu from the decomposition of this product if stormu ut axcessive tempearatives for extended puciuds uf tnnes, Cpen containers carefully
and unly m woll ventilated ateag ¢r use apprope iale taspicitory protection. Svore in well ventitated acea.
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Section 8 - EXPOSURE CONTROL, - PERSONAL I'MROTECTION

P
FNGINFRRING CONTROLS: Venrilaie tov conmod mists and vapors below expoeure Hinis.

RESPIRATORY EXNIIFMENT:  Normally not required, if exposure timlrs ars sxcacdad use a Miosh approved arpadic vapos respioanr,
Sell sunteined brealbang appuentns s rersmmencded for entry {oto confined spudes or other poorly ventilated wroar and for Lipe spil]
clEan-up Aites.

EYE FROTECTION: Chemlert prugles ar faceshisld recommended to minimize eye contasr.
PROTECTIVE CLOTHING: Tmpervious {pitrile} gloves repommendard when hendling mateiat 1o mininize cipegure. Long slesve
ahirs, ehemically proteetive aprons and chemically protective boals are resommended far contact exposare or spill elergenn, Do not

waoar wutches, rings or gittilar apparel that could entrap the material nexl Lo the skin,

OTHER SAFETY SIOWERE, EYE WASH STATIONS, ETC): Water sheuld be availalbte Mo flushing unid wazshing when cxposure
existy. Lannder suiled clothes, Diseard shocs or other beather a!'titlas saturated with the mateqal.

section ¥ - PHYSICAL AND CHEMICAL PROPERTIES

0 L
AFFERAKANCE: Amber liguid ODPOR: Mild adoy
EOQILING FOINT: ND SFECIFIC CRAVITY (water=1): 10,5400 - 0.8807
VAPOR PRESSURE; <l mmBghE®F VAFOR DENSITY (air=1]: BN/
SOLUELE IN WATLR: [nsoluble EVAFPORATION RATE (sther=1): <1
phl: /D

Section 10 - STABILITY AND REACTIVITY

STABILITY:
STABLE _X (At room temperature and pressure. Sen bandling and storage section)
UNSTABLE

THCOMPATIBILITY -
CONDITIONS TO AVOTD: See handling and storage section.

MATERIALRTO AVOID: Acids, oxidizing agents,

HAZARDOUS DECOMEPOIITION VRODEHITSH: Bmoke, cexbon monpixide, sldehydes, bydrogen sulfTde and alkyl msecaptars may b
released. Under combustion canditioas, oxules of the follawing slements will be fonped; Mapnesium, caleium, nitiouwen, sulfur, cachon,

HAZARDOUS POLYMERLZATION: Will not accur.

Section 11 - TOXICOT.OGY INFORMATION

Note:  CIHS has uot conducted speeifiv toxiclty tests on thiz produoct,

Section 12 - ECOLOCICAL INFORMATION
T

Mote:  CHS hias ot comluchel speeifie sealogleal tests ay this produst,

a2
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Section 13 - DISPOSAL £ WESILERA TION
el L A

WASTE DISPOSAL FROCEDURES: Maee contaminated malents in g disposable ¢entalper and disprse of in ceeordanes with
Fowanl, Srate and Federal envictmsnental regulations.

Section 14 - TRANSPORTATION

L
DOT PROPER SHIFEING WAME: Nfa DOT HAZARD CLASS: M/
BOT IDENTIFICATION NITVIRER: pIFA T FMER, RESPONSE (GUIDE NO.:  W/A
Section 15 - REGULATOR Y INFORMATION
JE L — Tl

This produer (docsmet) contain toxie chemisals subject 1o thy reporting requireraetts of SARA Section 313 of the Bmergency Plansing
nndl Commmunity Right-To-Knme Act of 1986 and o 40 CFR 372, '

A5 Number Clhiemical Ny mi Pevoent by Weirht

SARA SECTIHON 311312 HAZARD CATEGORIES (40 CFR 370.2)-

FIRE: g SUDDEN RELEASE OF FRESSURE: Mo REACTIVE: No ACUTE: No CHRONI(C: Mo

Section 16 - OTHER INFORMATION

e A .

Propared By _ o Tam DATE: Marh 31, 2004

Title, EHE r‘:mgpnaﬂjmn:r Supersedes; MHA

Reason for 1sgye; HA -

THE JMFORMATION CONTAINGD TN THES MSDS RELATES GWLY 0 THE SPOCITIR MATER AL DENTIFIFD. 1T [xyE% NOT COVER USE
OF THAT MATENTAL ™Y COMDINATION WITH AVY OTHER MATERIAL OF, [ ANY PARTICULAR PROCESS. 1N COMPLIANGE WITH 20
C.ER. 1910.71200(), CHS HAS FREPARED THIA M&MS 1N SEGMENTY, WITH THE INTENT THAT THIYE SEGMENTS BE REAL TOGETHER.
AL A WHOLE WIVHOUT TEXTUAL OMISSIONS OF ALTERATIONS, ©HS BEIIRVES THE INFORMA'FIGN CONTAIMED HERRIN TO BE
ACCURN L, BUT MAKES NO REFRESENTAVION, GUARANTEE, OR WAKRANTY, EXFRESS OF IMPLIED, ABOUT THYR ACCLIEACY,
RELIAZILITY, OR COMPLEYENESS OF THE INFORMATION OR AROUT THE FITNESS OF CONTEVIR EEREIN FOR TITHER, CENEK AL OR
PARTICULAR PIRPDSES. PERSONY REVIEWING THIS MSNS SHOULL MAKE THE/R OWN DETERMINATION A5 T THE MATERIAL'S
BUITARILITY AND COMPLETEMESS FOR USE 1 THEIR PARTICULAR APPLICATIONS,

Catmndlt i 1 menlatered trademark of CHE INC.
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SAFETY

WARNING

ALLUNITS ARE SHIPPED WITH A DETAILED QOPERATORS AND FARTS
MANUAL, THIS MANUAL CONTALINS VITALINFORMATION FOR TIE SAFE
USE AND LFFLICIENT OPERATION OF THIS UNIT. CAREFULLY READ
THF.OPERATORS MANUAL BENORE STARTING THE UNIT. FAILURE TO
ADHERE TCQ THE INSTRUCTIONS COULD RESULT IN SER1IOUS BODILY INJURY

ORPROPERTY DAMAGE,

AR COMPRESSOR SAFETY PRECAUTIONS

Sufely iy basically common sense. While there are standard safety rules, each siluation has its own
peculiaritios that cannot always be covered by rules. Therefore with yonr expericnce and cominoen
Senae, you ave in 4 position (o ensure vour salety, Luck of attention to safcty can resullin:
sccidents, personal injury, reduction of efficiency and worst of all - Loss of Lite. Watch for safety
hazards. Correct them promptly. Use the following safety precantions as 4 general guide to sute
operation:

[20 nol attempt (o renove any compressor parta without first relisving the entive system of
pressure,

Da not sttempt to service any part while maching 1§ opomting.

DANGER

—_—

CHECK THE COMPRESSOR SUMPOLL LEVEL ONLY WHEN THE COMPRESSOR
[ENOT OPERATING AND SYSTEM 18 COMPLETELY RELIEVED OF PRESSURE.
OPEN SERVICE VALVE TOQ ENSURE RELIEF OF SVSTEM AIR PRESSURE WHEN
PERFORMING MAINTENANCE ON COMPRESSOR AIROILSYSTEM, FAILURE

TO COMPLY WITH THIS WARNING MAY CAUSE DAMAGE TO FROPERTY
AND SERIOUS BODILY HARM.

[20 not pperate the compressor 3 pressure ot speed in excess of its rating as indicated in
“Compressar Specineations™

[eriodivally check all safety devices for praper aperation.
[o not play with compressed air. Prassurized air can cause serious injury o personnel.

I'xercise cleanlingss during maintenancs and when making ropairs. Keep dirt away from parts by
covering parts and exposed openings.
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SAFETY

[ra not install a shur-off valve between the compressor and compressor vil sump,

DANGER

DO NOT USE BOSS INDUSTRIES COMPRESSDR SYSTEMS TG PROVIDE
BREATHING AR,
SUCH USAGE, WHETHER SUPPLIED IMMEDIATELY FROM THE COMPRESSOR
SOURCE, OR SUPFLIED TO BREATHING TANKS FOR SUBSEQUENT USE, CAN ;
CAUSE SERIOUS BODILY INJURY.

BOSS INDUSTRIES DISCLAIMS ANY AND ALL LIABILITIES FOR DAMAGE FOR
LOSS DUE TO PERSONAL INJURIES, INCLUDING DEATH, ANIYOR TROPERTY
DAMAGE INCLIIDING CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BOSS
INDUSTRIES COMPRESSORSE LSED TO SUPPLY EREATHING ATR.

Do not disconnect or bypass safety ¢ireuil systern,

Do not instal) safety devices other than authorized BOSS INDUSTRIES replacement devices.
Close all openings and replace all covers and guards before operating compressor unit.

Touls, fags, of loogs parts must not be left on the compresser or drive parls,

Do notuse flanumable selvents for cleaning patts.

Keep combustibles out of and away from the Compressor and any associated enclosures,

The awner, igssar, or operator of the Compressor are hereby notified and forewarned that any
failure to nhserve these safety precautions may result in dumage or injury.

BOSS INDUSTRIES exprossly disclaims vesponsibility or lability for any injuey or damage caused
by failure (o ubserve these specified precautions or by failure to exercise that ordinary caution and
due care required when operating vr landling the Campressar, sven theugh not expressly specified

ahovea.
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SAFETY

A compliment of warning decals iz supplicd with cach unit, These decnls must be atfixed 1o the
vehicle afier it has been painted, rirmed, and urdercoat, tc, and prier 1o being put inlo service,
The decals shall be placed 50 as (o be clearly visible to the nser and service personnel. (Figures |
teougli 6.)

A DANGER

T

Read the opearators
manual before starting
this unit. Failure to
adhere to instructions
can result in severe
personal injury.

Replacement manuals
can be purchasead from:

Bogs industries, Inc.
1761 Genesis Dr.

LaForie, IN 46350
300032

HOT CIL. UNDER
PRESSURE!

Will cause SEVERE
PERSONAL INJURY
OR DEATH, Do not
remove valves,
caps, plugs or
piping when com-
pressor is running
of pressurized.
Shut down com-
pressor and

relieve system

ot all prassura
befora remnoving
valves, caps,

plugs or piping

Figurg 2, Tobe placed
on body oear o1l sump
tiller cap.
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SAFETY

A DANGER

Discharge air used
for breathing will
cause severe injury
or death consulf
filtration specialist
for additional
filtration and treat-
ment equipment o
meet occupational
safety and health
administration
standards

Figure 3. To be places
on body neur firserviee
valve,

11 FM:0W004



Do not
operate
without

fan guard
in place.

ACI041

SAFETY

12

Connect air hoses anly
in full comphiance

withh OSHA Standard 29
CFR 1926:(B)(7)

The required satety
deviges shoutd be
testad in accordance
with their manutactarer's
recommaendatians

ta varify that they
reduce pressure in
case of hose failure
and wilt not nuisance
trip with the hose

and teol combinations
inuse

G048

B/ 3URI54




SAFETY

/ COMPRESSOR FLUID

UISE AUTOMATIC TRANSMISSION FLUID
DEXRON Il OR EQUIVALENT.

1. CHECK FLUID LEVEL WITH TRUCK OFF
AND PARKED ON LEVEL GROUND BEFORE

| STARTING COMPRESSOR.

2. ADD FLUID IF NONE IS SHOWING IN
SIGHTGLASS.

3. DO NOT FILL ABOVE LINE ON SIGHTGLASS

N >

BOSS INDUSTRIES, INC.
1761 GENESIS DR. LAPORTE, IN 46350

1-800-635-6587
WWW.BOSSAIR.COM

SERIAL NO.

13 P03



COMPRESSOR TERMINOTLOGY

ATF - Autmmalic ransinission flusd.
CFM - The volume of compressed air produced expregsed 2s cubie fest of air per minute.

OIL SUMP - The first stage of oil separation from enmpressed air. ALS0 8Crves a5 Teservoir area
fer compressor lubricant and soipetimes referred to as the receiver tank.

PSI - Refors to the operating pressure the systenm is set up at, expressed as pounds per squarc

inch.

SAFETY VALYE - A valve located on the ail sump which opens in case of excessive pressure.
Somelimes referred to as the pop-off or pressure relict valve,

14 FM309054



DESCRIPTION OF COMPONENTS
COMPELSSOQOR ASSEMBLY

The BOSS INDUS TRIES compressor assembly is a positive displacement, vil flooded, rotwy
se1gw Ly pe undt employing one stage of compression to achieve the desived prassure. Components
include a housing (STator), two serews (rotors), bearings, and bearing supports, Power from the
enwine is transferred 1o the male rolor through o drive shaftand gears inthe gear housing. The
Fernale rotor 15 delven by the male rotor. There are four lobes on the male rotor wiile the female
rotor has five roots,

PRINCIPLES OF QPERATION

In operation, bwo helical grooved rotors mesh to compress air. Tnlet air is trapped as the male
lobes rofl down the female prooves, pushing trapped air along, campressing it until it reaches the
discharze port i the ¢nd of the stator and detivers smooth-flowing, pulss-free air to the receiver.

Dhring the compression cycle, oil is mjected into the compressor and serves thesa purposes:

1. Lubricates the rotating parts and bearings.
2. Serveaasz a conling agent for the sompressed air
3. Seals the running ¢ learances,

LUBRICATION Y STEM

Oil from the compresser oit supip, at compressor discharge pressure, is diregted through the ol
filter, cocling system, and to the side of the compressor stator, where itis mjected into the
compresson, At the same time oil i directed internal iy 1o the bearings and shatt seal of the
compressor. The oil-laden air is then discharged back inte the sump.

OIL suMP

Comprogsed, oil-laden ait enters the sump from the compressor. Asthe ofl-laden aiv cnters the
sump, most of the oil is separated from the air s it passes through 4 series of buffles und de-fusion
plates. The oil aceumulates al the bottom of the sump for reciceulation. Howeyer, some small
droplets of 01l remain suspendead in the air and are passed on to the Coalescer

15 309034



DESCRIPTION OF COMPONENTS

SAFETY WATNVE

The pop safety valve is set st 175 P51 and iz located at the wop of the airwil sump. Thisvalve acts
a3 & buckup 1o protect the syster from exeassive pressure that might resull from s malfunction.

QIL RETURN LINE

TRe oi| thar is removed by the cowlescer accomulates at the hattan of the can and is returned
thraugh an oil ccturn line leading to the compressor. The oil return line is 174 tube and goes w
elbow fitting which iz lncated at the compressor,

MINIMUM PRESSURE DRIFICE

The minimum pressure orifice is located at the cutlet of the coalescer head and serves to maintaina
minimum discharge pressure of 65 PSIG in aperation, which is required (o assure adequate
compressor lubrication pressure.

OILFILTER

The comptessor o} Ailter is the fitll-flow replaceable element type and has » satety bypass built inte
i,

COMPRESSOR COOLING SYSTEM (STANDARD)

The compressor cooling system cansists of an of} coaler rermete mounted aerodynamically
designed cooling pressure or 4 cooler mounted in front of the truek’s rudiator. Ol temperature is
controlicd by a thermal swileh or a valve located down stream of the oil filter. The switch ar valve
maintaing comprassor oi! temperatures in the cange of 160° - 200° F,

Alternate oil coaling will incorporate an oil thermal valve wrnix the discharge oil lesving the ol
filter directHiag hot oil ever | Rdegrees 1o the cooling unit then to the compressor injection port.
Oil nist yet up to 180 degrees will be directed back the the compressorinjection partuntil it
reaches 180 degrees F.

16 P 309034



DESCRIPTION OF COMPONENTS
INSTRUMENTATION
COMPRISEOR DISCHARGEATR/OM TEMI'ERATURE SWITCH

This normally elosed temperature switeh, which is located in the vil filter inlet piping, opens adesired
safisly circuit when the compressor air discharge emperature exceeds 240 degrees i The switch
ensures safery shurdown or indicalion in cuse of exesssive operating lemperaturcs, preventing
comptessor damage.

AUTOMATIC BLOW DOWN VALVE

There is one blow down valye inthe compressor systom, 1t is located at the downstream side of
the coaleseer head and will automalically bleed the sump to zero pressure when the compressor 3
disengaped. Blow down time interval takes between 30 1o 60 seconds.

CONTROL 3¥STEM

The pritne cornponent of the compressor contral system is the compressor inlet valve. The control
gystemn is designed to mateh air supply to air demand and to provent excessive discharge pressure
when compressor s at idle. Control of air delivery 15 nccomplished by the inlet valve regulation
and modulation as directed by the discharge pressure regularor.

DISCHARGE PRESSURE REGULATOR VALVE

This valve, located on the coalescer head is used 1o set the desired discharge pressure within the
operating pressure range. Turning the regulator screw clockwise incredses the working pressure,
a counterclockwise mavement of the sarew reduces the working pregsure, This system has a
maximun operating pressure of 125 P8I

NOTE: Most air tools operating pressure vange is between 90 and 125 psk. Operating
akove e tools recommended pressures will decrease the tife of the tool. Higher
opreruling pressuve can also over tovque it and bolts fatigring the fastener and mating
purts. Strivtly adhere (o 100l operating prassurex and torque standards sei forth by the
tool manafucturer and the specifications of the squipment that work is being performed
.

INLET VALVE

| he pompressur inkist vilvi 15 3 pistan operatad dise valve that regulates the inlet opening to control
capacily and serving ws o chesk valve at shutdawn,

17 RO Rl



DESCRIPTION OF COMPONENTS

CONTROL SYSTEM OPERATION

The following diseussion explaing the nperation of the control system from # condition of *no load”
to a condition of “lull capacity” at working pressure. For the working pressun range of your
maching, refer 1o applicable data in “Specifications™.

The pressure regulaten, mounted an the coslescer head, operates as follows:

1. Asthe demand for air degreases, the receiver pressure rises. When this pressurc
exceeds the st point of the pressure yegulator, the regulator opens sending a secondary
pressure signal to the inlet vatve, The poppet valve moves towardy the valve inlet seny
against the force of the modulating spring inside the valve, This regulates the opening
arca of the inlet valve.

2. Ifthe air demand goes 1o zero, (service valve closed ar air dead headed at tool) the
infet valve will eloge completely.

1R P00



INSPECTION, LUBRICATION, AND MAINTENANCE

This seclion contuins insteuctions for performing the inspection, lubmication, and mainenanes
procedures required (o maintain the compressor In praper operating condition, The importance of

pertorming the maintenance described herein cannot be over smphusied.

The periodic maintenance procedures to be performed on the cquipment cevered by this manyal
are listed below, 1Lshould be undersiood that the intervals between ingpections speeified are
maximum inlerval, More requent inspections should be made if'the unitis operating in 4 dusty
enviranment, in high amnbicnt lemperature, ot in other unusual conditions. A planned programof
periodic inspection and maintenance will holp aveided premature failure and costly repairs. Daily
visual inzpections should become a routing,

The LUBRICATION AND MAINTENANCE CHART Jists servigeable items on this compressor
package. The items are listed sceurding to their frequency of maintenance, followed by those
ilems which need only *As Reguired” maintenance.

The maintenance fime intervals are expressed in hours, The hourmeter shows the

total nunber of hours your compressor has run, Use tha hourmeter readings for determimng yout
maintenance schedules, Perloem the maintenance a2 multiple intervals of the houes shewn. For
example, whet (he bourmeter shows ©1007 on the dial, all ftems lsted under “EVERY 16 {IOURS"
should be serviced fur the tenth time, and all items under "EVERY 530 [NTOURS™ should be
servieed for the second time, and so on,

DANGER

COMPRESSOR MUST BE SHUT DOWN AND COMPLETELY RELITYED OF
PRESSURE FRIOR TO CHECKING FLUIDLEVELS. OPEN SERVICE VALVE TO
INSURE RELIEF OF 3YSTEM AIR PRESSURE. FATLURE TO COMPLY WITH VIS
WARNING MAY CAUSE DAMAGE 1O FROPERTY AND SERIOUS BODILY HARM.

18 (R ISR



VIUURRICATION AND MAINTENANCE CHARYT

INTERVYAL

ACTION

PERIODICALLY
DURING
OPERATION

1. Observe all gauge reading. Note any change from
the normal reading and detarmine the causc. Have
necessary repairs made. (NOTE: "NORMAL" is the
usual gauge reading when operating at siunilar
sonditions on a day to day operation.)

EVERY 10 HOURS
OR DAITY

1, Cheek the compraszor oil level.
2. Check air filter,

3. Clieck for oil and air leaks,

4, Checl salety circuit switches.

FVERY 25 [HOURS
GOR MONTIILY

. Drain water from sompressor ail.

L. Change ¢ompressor oil and oil {ilter,
7. Check compressor shaft aeal for leakage.
EVERY 300 3, Check air filter piping, fiitings and clamps.
HOURS OR & 4, Check compressar SUpPOrts.
MONTHS 5, Install new air filter element. (Shorter interval may
be necessary under dusty conditions.)
6. Check sump safety valve.
PERIODICALLY 1. Inspect and clean air filter ¢lement.

OR AS REQUIRED

3. Ingpeet and clean oil cooler fins.

NOTE: Compressor ol and filter is to be changed after the first 50 hours of aperation. After this,

normal intervals are o be Mollowed .
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LUBRICANT RECOMMENDATIONS

WARNING:

IT LS IMPORTANT THAT THE COMPRESSOR OTL BE OF ARFCOMMENDED
TYPE AND VHAT THIS OIL AS WELLAS THE AIR FILTER, OIL FILTER, AND
COALESCER ELEMFENTS RE INSPECTED AND REPLACED AS STATED LN THIS
MANUAL.

THE COMBINATION OF A COALESCER ELEMENT [LOADED WITH DIRT AND
OXIDIZED OLL PRODUCTS TOGETHER WITIHH INCREASED ATR VELOCITV AR A
RESUTT OFTHIS CLOGGEDR CONBITION MAY PRODUCE ACRITICAL POQINT
WHILE THE MACHINE [S IN OPERATION WIHERFE IGNITION CAN TAKE PLACE
AND COULND CAUSE AFIRE IN THE O1L SUMP.

FAILURE TO COMPLY WITH THIS WARNING MAY CAUSE DAMAGE TO
FROPERTY AND SERIOQUS BODILY HARM,

I ———— ]

The following are general characieristics for a rotary screw lubricant. Dhe to the impossibility of
establishing limits on all phiysical and chemical properties of lubricants which can affeet their
performance in the compressot over a broad range of environmental influences, the responsibility
for recommending aud consistently furnishing a suitable heavy duty Tubricant must rest with the
individual supplier if they chooss not to use the recommended BOBE INDUSTRIES rotary screw
lubricant. The lubricant supplier’s recominendation must, therefore, he hased upon not only the
following gencral characteristics, but alsa upon his own knowledae of the suitability of the
recommended lubricant in helieal scrow type alr compressors operating in the partictlar
cpvironment invefved,

CAUTION

MIXING DIFFERENT TYPES OR BRANDS OF LUBRICANTS 18 NOT
RECOMMENDED DUE. TO THE POSSIBILITY OF A DILUTION OF THE ADDITIVES
OR A REACTION BETWEEN ADDITIVES OF DIFFERENT TYPES.

J—
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LUBRICANT RECOMMENDATIONS

LUBRICANT CHARACTLEISTICS

I Flash print HN4F minimum.

2, Puurpaind -40°F.

3. Contains rst and corrosion inhibitors.,
4. Cemiaing foam suppressors.

3. Contains oxidation stahilizet,

NOTE

DUE TO ENVIRONMENTAL FACTORS THE USEFUL LIFE OFALL“EXTENDED
LIFE” LUBRICANTS MAY RE SHORTER THAN QUOTED BY THE LUBRICANT
SUPPLIER. BOSS INDUSTRIES ENCOURAGES THE USER TO CLOSELY
MONITOR THE LUBRICANT CONDITION AND TO PARTICIPATE IN AN OFL
ANALYS15 PROGRAM WITH THE SUPPLIER,

NOTE

NO LUBRICANT, HOWEVER GOOD AND/OR EXPENSIVE, CAN REPLACE
PROPER MAINTENANCE AND ATTENTION. SELECT AND USE IT WISELY.
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MAINTENANCE

COMPRESSOR OILSUMPFLHLL, LEVEL, AND DILALN

Retore adding or changing campreasor ol make surc that the sump is completely relivved of
pressure. Ol is added at the fill cap ov the side of the raceiver/sump. A drain plug iz provided at
the bottom ol the surmp. The proper ot level, when unit is shut down and has had time 1o scttlc, is
at the midpoint of the oil sightglass, The truck must be level when checking the ofl. DONQT
QOVERFILL. The vil sump capacity I8 given in “Compresser 3pecifications”.

DANGER

DO NOTATTEMPT TO DRAIN CONDENSATE, REMOVE THE OIL LEVEL FILL
FLUG. OR BREAK ANY CONNLCTION IN THEAIR OR OILSYSTEM WITHOUT
SHUTTING OFF COMPRESSOR AND MANUALLY RELIEVING PRESSURE FROM
THE SUMP, FAILURE TO COMPLY WITH TH15 WARNING MAY CAUSE DAMAGE

TO PROPERTY AND SERIOUS BODILY HARM.,

AIR INTAKE FILTER

The air intake filter iz a heavy-duty two-stage dry type high efticiency filter designed to protect the
compressor from dust and fursign objects.

T'he filter is equipped with an svacuator cup for continuous dust cjection while operating and when
stoppred.

Frequency of mainichance of the filter depends on dust conditions at the operating site. The filter
element must be serviced when clogped.

73 BME0GE



MAINTERANCE

OILTILTER

The compressor oil {ilter Is a spin-on, throw away type.
To replace filter proceed as fallows:

Make sure system pressure is rehieved.

2. Remove filler by unscrewing from filter head (mirn counterclueksise by hand viewing
from hotrom) and diseard.

3. Install a new filter by applying a little oil to the seal and then serew tho filter on by band
(lurning It elockwise until hand tight, plus one - third turn vicwing from botlom). Do nol
wae tools W tighten the filter,

4, Check for leaks in operatinn,

WARNING

DO NOT SUBSTITUTE ELEMENT. USE ONLY A GENUINE BOSS INDUSTRIES
REPLACEMENTELEMENT, THES ELEMENT IS RATED AT 200 PST WORKING
PRESSURE. USE OF ANY OTHER ELEMENT MAY BE HAZARDOUS AND COULD
IMPAIR THE PERFORMANCE AND RELIABILITY OF THE COMPRESSOR,
POSSIBLY VOIDING THE WARRANTY ANTVOR RESULTING IN DAMAGE TO
PROVERTY AND SERIOUS BODILY HARM.,

Oll. COOLER
The interior of the oil cooler should be cleaned when the pressure drop across it at full flow
exceeds 25 P81, The [ollowing procedurs has beena recommendéd by the vendor whe supplies the

cooler!

Remaove goeler.
Cireutale u seitable solvent to dissol ve and remove varish sod sludge.
Flush generously with BOSS INDUSTRITS compressar lubricsnt,

F= LA S —

After conlerie reinstalled and compressor is filled with fresh oil. change compressor ol

after 50 hours of normal operation,

QIL KETURN LINE

This ling originales 1t the top of the air/oil coalescer and Muws theeugh aspecial 174 whe elbow
locled ut the uic-snd. This elbow incomporates an oil return line clieck valve stapping the flow of

ol into the coalescer at shutdown.
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TROUBLESHOQOTING

SUMP PRESSURE DOES NOT BLOW DDWN
If after the compressor is shutdown, pressure does not actomatically blow down, check for:

1. Aummatic hlow down valve may be inoperative at ataloscer head.
* Blockage in air line from side of inlet valve to blow down valve.
3, Muftler at blow down clogied.

N CONSHMIFTION

Abnormal oil consumption or o in sérvice ling, check for 1he following:
Oreer flling of &l smp.

Leaking oil lines or oll cooler,

Plugged ail veturn bine: check entire line, to the compressor,
Compressar shaftseal [sakage.

1y 4 b 3 —

Diychurge pressure below 65 PSI or above 150 PSIL

THGH COMPRESSOR DISCHARGE TEMPERATURE

. Check compressoroil level, Add ol if required {s¢e Section for oil specifications).
2. Cheek thermal valve operation. (Front mounting coolers only).
3. Clean outside of oil cooler,

4. Clean oil system (cooler) internally.
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COMPRESSOR OPERATION

[3efore siarting the compressor, resd this section thoroughly, Familiarize yoursel fwith the controls and

indicators, thewr purpose, localion. and use,

CONTROL QR

RELIEF VALVE

PURPOSE
INDICATOR
Indicates fluid level in the sump. Proper
FLUID LEVEL leval should fill half the glass. Check this
SIGHTGLASS level when the compressor is disengaged
and the vehicle is parked on level ground,
PRESSURE Vents sump preasure to the atmesphere if

the pressure inside the sump exceeds175
PSI.

COMPRESSOR Regulates the amount of air intake in
accordance with the amount of
INLET CONTROL compressed air being used. |solates fluid
VALVE in compressor unit on shutdown,
PRESSURE Senses air pressure from sump to provide
REGULATING automatic regulation of the compressor
VALVE inlet control valve and load controller,

- Conalescer head blow down valve vents the
BLOW DOWN sump pressure to the atmosphere at shut
MINIMUM Resticts air flaw to balanco sump and

- service air pressure. Assures a minimum
PEEISFSI[%'ERE af 85 PSS! to maintain compressor

lubrication.

RETURN LINE
CHECK VALVE

Ensures thsat the back flow to coalescer
eleament dues nol occur during shut down.
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COMPRESSOR OTERATLION

CPLERATING CONDITIONS

The fallowing conditiens shuuld exist for inaximus performance of the campreszor. The compres-
sor should be as close o level as possible when pperating. The campressar will operate ona 15
desree sideward and lengthwise tilt withoul any adverse problems. Fluid earry aver andfar ol
starvation may eecue1f npevated beyond this Lt

NOTE

1 THE COMPRESSOR [8 BEING USED TO POWER SANDBLASTING EQUIPMENT,
ORAN ATR STORAGE TANK, USEA CHECK VALVE DIRECTLY AFTER THE MINL-
MUM PRESSURE ORIFICE TO FREVENT BACKFLOW INTO'THE SUMP. THIS
CHECK VALVE SHOUTLD HAVE A MAXIMUM PRESSURE DROF RATING OF 2 PSIG
(13.78kPa) OPERATINGAND A CAPAC'IT}' RATING EQUAL TOTHE COMPRESSOR.

NOTE

THE COMPRESSOR SERVICE VALVE SHOULD BE RELOCATED T THE HOSE
REELINLET OR BE THE CUSTOMERS ATR CONNRCTION PORT WHEN A HOSE
REEL IS NOT USED. TYPICAL PLUMBING FROM MINI¥MUM PRESSURE ORI-
FICE SHOULD FLOW IN THE FOLLOWING ORDER:

MINIMUM PRESSURE ORIFICE.

CHECK YALYE.,

AIR TANK (WHEN LSLED).

OSHA VALVFE.

SERVICE VALVE,

MOLSTURE TRAP/GAUGE/OILER COMBINATION
HOSE REEL (WHEN USED,). . L ‘

-] & R A k- e
P e
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PARTS AND ILLUSTRATION SECTION
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RECOMMENDED SPARE PARTS

PART NUMBER

DESCRIPTION

OIL FILTER FI FMENT

200005

301087 _ AIR FILTER ELEMENT
307471 REGULATOR REFPAIR F;FIT
307082 é“HAF“'Il-' SEAL REPAIR KIT SCABG
d0:4122 AIR/ON, SEPARATOR ELEMEN%
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