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Pre-Operation Inspection
and Warranty Activation

After the machine has been completely setup, the customer is to inspect the following,
After each item is checked, fax back to (770) 920-1113 to activate your warranty,

Pre-Operation Inspection:

[ ] No parts or components on the machine have been damaged in shipment. Check
for things such as dents and loose, broken, or missing parts; correct or replace as

required.

[J Al bolts and fasteners are in place and tightly secured,

[ Bearings have been properly lubricated; see Lubrication information
in this manual,

[1 Bngine Started and is performing up to specs.

[] Ali Decals are in place and securely attached,

7] The Serial Number of your machine is recorded in the space provided
on this page.

"[1 Testand run the unit while checking that all components are operating

correctly.
{1 Operating Guide and Bngine Manual Read.
I acknowledge that the procedures, as outlined above, were performed on this unit.

Print Name Signature

Compaqy Name Date

Phone

Equipment Model Serial Number

Bogine Model Serial Number
Seller

Delivery Date
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FALCON KETTLES - Safety Operations and Considerationg

When working with our Palcon pre-melting kettles, we here at Advanced Striping
Equipment, urge you to practice very cautious measures with your equipment. Your
safety matters,

Please read the following, and a

pply these safefy considerations when operating the
equipment. * .

*The following is just a brief listing of some safety considerations, and does not cover all situations that

could result from vsing and maintaining this equipment. Any person{s) operating this equipment must

always utilize common sense and proper judgment regarding all areas of care, maintenance, and general
operations of the equipment.

Safety Precautions and Considerations:

i  Our equipment should be used by professional$ only. )
i Bach person(s) involved with the operations, maintenance, and any other aspects

of the equipment should read and refer to our handbook, which explains some of
the basic information on how to safely operate and maintain our equipment,

i Our equipment is sold with the nnderstanding that it will be utilized solely for its
intended purposes.

i Do not try to change, alter or adjust this eguipment in any way. If there is a
performance problem with the equipment, please contact our office for advice.

i Perform regular checks and inspection of the equipment and its components and
parts. Follow the maintenance instructions listed in your manual for care of the
equipment, and always replace wora or broken parls immediately.

i Bducate yourself on all fluids and chemicals used for the machines. Use only

materials that are compatible with your equipment — and read all labels of

solvents before ever mixing,

Follow, and enforce to all equipment operators, any local, state, and national laws

which may be applied. Be informed of fire, electric and safety measures on all

levels of government.

Wear personal protective wear, (proper clothing, gloves and eyewear — and
respirator when necessary). Avoid breathing chemical and fuel fumes.

i Working around thermoplastic melting equipmert means working around intense
heat and flames. Use common sense and caution around hot metal parts of the

machine, burners, flames, and hot products within. In instances of burn from
heated, melted thermoplastic material - DO NOT attempt to remove from skin.
Run under cold water and seek medical attention immediately. ‘
i ALWAYS perform random checks for fuel leaks, and repair immediately before

attempting to use,
i Do not leave kettle un-attended when operating,
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AIR JACKETED THERMOPLASTIC MEL'TING KETTLE
DIESEL and PROPANE FIRED
(Specifications)

Overview: It is the intent of these specifications to describe the minimum requirements for a bottom
diesel or propane fired, air jacketed thermoplastic material heating kettle, sitable for skid mounting

and prelieating material to be applied by thermoplastic applicators,

KETTLE SIZES!
Material Capacity (ibs.) Feed Height Exterior Diameter Min, BTU

800 47" 35.00" 176,000

1200 48" 39.76" 250,000

1500 57" 39.75" 290,000

2000 61" 89.75" 325,000

2500 72" . 89.75" 350,000

Melting Performance ‘The unit shall be capable of meiting two-thirds of its material capacity
to a temperature exceeding 400 degrees F within 75 minutes of initial heating and shall be

capable of continuously melting material while traveling.

Material Heating Tank: Tank shall be a vertically mounted, cylindrical barrel-shaped contsiner
with a 34" maximum interior diameter with 8/16 Inch thick walls and 5/8 inch thick botiom.
The bottom of the jnner kettle will have a steel deflection plate to protect from scorching,

Material Agitators! Upper and lower paddles shall be mounted on & 1 § inch diameter shaft and
connected with two vertical blades { inch thick wiping within 3/16 inch of tank wall, The
aforesaid paddles end a center paddie shall be positioned to gently blend material
homogeneously, ‘The shaft end agitator shall be easily removable from the melting kettle to
facilitate cleaning. The shaft support mounts shall only be located above the top plate of the
kettle. The agitator shall be driven by one hydraulic motor which shall be offset chain sprocket

mounted providing at least a 2:1 torque power ratio,

Exterior Design:

a. Shell: Exterior wall shall be of 11 gauge steel with unitized construction to maximize
heat efficiency and conform to the National Fire Protection Association Code 68, The
interior side of the insulation shall have & metal baffle of 14 gauge steel, which shall
surround the heating tank directing the exhaust heat against the material heating tank, to
assure even heating. .

Ventilation Stack! Bxpanded heat vapor shall be exhausted through two 11 gauge
rectangular stacks located 180 degrees opposite each other. Exhaust stacks shall rise
at least 12" above kettles and outside the kettle, One flash tube shall be located behind
feed door, designed to exhaust fumes above operator head with a water-proof door that
closes and opens automatically, )
Materie! Feed Door: Door shall be water~proof and consiructed at n 30 degree slope
enabling user to insert material without loss of product or danger of molten spillage. Its
volume opening shall be 121 square inches, The kettle shall be capable of accepting

either block or granulated.

&
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: AIR JACKETED

d. Material Discharge Velve: A 3" knife pate type material valve shall rapidiy discharge
and securely close without the need for auxiliary heating.

e, Gauges and Alarms! Material temperature gauge shall be visible at the discharge valve
end of the kettle, with readings up to 650 degrees F. A commercial gas thermostat
model FDO 150-550 F. snap throttle with 72" capillary shall be used to control propane
ring burner to maintain proper temperature of plastic, An electrical adjustable thermostat
will be provided to control the diesel fired burner to meintain proper temperature of
plastic. Ether thermostat will be backed up by a high temp limil switch. ‘
The diesel burner {s connected to a control panel that will permit turning on and off the
burner. Control panel will bave 1 or 2 lights for operation sequence,

f. Top Plate: The entire 1/4" thick top plate of the preheating kettle shall be divided into
two removable sections.

g, Transport Rings! Tap hoist or metal platform shall be provided.

Heat Shieldst Solid heat protection shields of 14 gauge thick steel shal be secured to the

feed side of the kettle, The shields shall be constructed to have a 1 inch air flow space

and shall have a 33 inch width dimension and cover from the top edge of the kettle to
approximately 24 inches below the top of the kettle, Heat shields shall be mounted

around the exhaust stacks of single Ketile application.
i. Instructions: A metel instruction plate shall be durably attached to the discharge side of

the kettle,

Burner (FOR PROPANE FIRED): Shall be propane fired and provided with valves, regulator,
lines and all fittings necessary for operation when supplied from L.P.G, tanks. The burner shall
be Rarber impinged jets equipped with a pilot control system and & Burkert high temp limit
system which should allow for safe usage in the event of thermostat failure. An automatic
temperature control shall be instailed to maintsin material temperature at a preset adjustable
leve] in a range up to 550 degrees F. Gas shall automatically shut off in the event flame s
extinguished. The burner access door shall be 14 gauge steel and mounted under the material
discharge valve next to the burner controls to ensure sefe lighting,

Burner (DIESEL FIRED)
g, Oll Burner: The kettle shall be equipped with an oil burner having a2 combustion

chamber for the ignitlon of the fuel oil. The burner shall be 12 volt DC with a rating of
295,000 BTU/HR for melting of the thermoplastic. (fuel shall be supplied from an
auxiliary tank)
; Combustion Chamber: The kettle shall have a Pyrolite shell combustion chamber, The
Pyrolite chamber shall withstand a minimum of 2000 degrees F temperature and be
inserted into a circular stainless steel cylinder. This replaceable chamber shall be 14”
diameter X 12" height X 3/4" thick. . :
A replaceable 3 “ thick steel bafile shall be mounted between the burner and the bottom
of the kettle, Baifle shall be held in place with 3 support legs and bolts, Baffle is not
allowed to be attached to bottom of kettle. The purpose of the baffle is to protect the
bottom of the kettle from direct contact with the flame. Perforated baffles will not be

=
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acceptable, )
4. Tray: The combustion chamber is to be on a slide out tray o allow easy removal for

servicing.

Auxiliary Engine (ROR DIESEL FIRED): A diesel fueled, water cooled engine of at least 11 hp to
operate the hydraulic system shall be supplied. The engine shall be equipped with an air
cleaner, muffler, adjustable throttie, alternator, and battery charged electyic start,

Auxiliary Engine (FOR PROPANE FIRED): An L.P.G. fueled 4 cycle, air-cooled engine of a}t
least 13 hp to operate the agitator shall be supplied. The engine shall be equipped with an air
2
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cleaner, muffler, adjustable throttle, variable speed governor, slternator and battery charged
electric started, and an ol alert safely shuldown system,

9. Hydraulic System: Theé system shall include a hydraulic pump, incorporating a pressure refief
valve, hydraulic filter, a bi-directional hydraulic motor geared to rotate in excess of 40 rpm,
selector valve, adequate size reservoir with filter screen, shut-off valve, ol temperature and
level gauge and all necessary pipes, hoses and fittings to complete the system in accordance
with established hydraulic standards, The selector valve shall be positioned in close proximity

to the ketile feed door,

10, Paint: All exposed metal surfaces shall be primed with a rust and heat preventstive and
finished in a high heat resistant paint,

11, Service Representstive: A gqualified, factory-authorized service representative shall be
available to assure correct use of the unit,

12, Manuals' Two coples of the Instruction Manual and parts book for kettles and accessories shall
be supplied. The Instruction Manual shall include proper thermoplastic handling procedures,

13. General: .
8. All equipment catalogued as standard to be furnished and included in purchase price of

the unit. :
b. When delivered, the unlt shall be completely assembled and ready to operate, except for _

propane or diesel fuel,

All hoses supplied in assembling units described in these specifications shall have

temperature and PSI ratings in excess of maximum coperating temperatures in pressure

fluids and materials being transferred.

d. The component parls of the unit shall be of proper size and design to safely operate with
stressed imposed by maximum capacity operation, Only new models in current
production, which are catalogued by the manufacturer, and for which manufacturer's
published literature and printed specifications are available, will be consldered, Current

models may be modified to comply with these specifications.

e
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OIL JACKETED THERMOPLASTIC MELTING KETTLE
DIESEL and PROPANE FIRED
(Specifications)

Overview: It is the intent of these specifications to describe the minimum requirements for a bottom
diesel or propane fired, oil jacketed thermoplastic material heating. kettle, suitable for preheating

material to be applied by thermoplastic applicators.

KETTLE SIZES:
Material Capacity (Ibs.) Feed Height Exterior Diameter Min, BTU
800 46" 40” 275,000
1500 59" 40" 280,000
2000 70" 40" 340,000
2500 72" 42" 376,000

1, Melting Performance: The unit shall be capable of melting two-thirds of its material capacity
to a temperature exceeding 400 degrees F within 76 minutes of initial heating and shall be

capable of continuously melting material while traveling.

2. Material Heating! Tank shall be a vertically mounted, cylindrical barrel-shaped container with
& 32" to 84" maximum interior diameter with 3/16 inch thick walls and 3/8 inch thick bottom.
The tank walls shall be oil jacketed, The exterior tank walls shall be 1/8 inch thick with a 3/8
inch thick bottom and form a cavily having a minimum spacing of 1 inch between vertical walls
and 3 inches between bottom plates, which shall be filled with high temperature heat tfansfer
oil. Heating oil for the oil jacketed kettles shall be manufacture's standard, This oil jacket

shall not be under pressure,

3. Exterior Design:
a. Shell: Shall be of 11 Ga. HR. Steel unitized construction to maximize heat efficiency and

conform to the National"Fire Protection Association Code 58. The interior side of the
insulation shall have 14 GA. HR. which shall surround the heating tank directing the
exhaust heat against the material heating tank and away from insulation, to assure even
heating,

Ventilation Stacki Expanded heat vapor shall be exhausted through two 11-gauge-
rectangular (8"X12") stacks located 180 degrees opposite each other. Exhaust stacks
shall rise at least 12” to 18" above kettles, One 2 inch square flash tube shall be located
behind feed door, designed to exhaust fumes above operator head with a water-proof
door that closes and opens automatically.

Material Feed Door: Shall be water-proof and constructed at a 30 degree slope enabling
user to securely insert material without loss of product or danger of molten slippage. Its
volume opening shall be 121 square inches, The kettle shall be capable of accepting
either block or granulated thermoplastic material,

d. Material Discharge Valve: A 3" knife gate type material valve with trough shall rapidly

discharge and securely close without the need for auxiliary heating.
Gauges: Oil and materia) temperature gauges shall be visible at the discharge valve end

of the kettle, with readings up to 550 degrees F.
f. Top Plate! The entire 1" thick top HR. plate of the prehesting kettle shall be divided

into two removable seclions.

=
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g. Transport Rings: Top hoist rings or metal platform shall be provided.

h. Heat Shields: Solid heat protection panels 11 gauge thick shall be secured to the feed
side of the kettle, The panels shall be constructed to have a 1 inch air flow space and
shall have a 33 inch width dimension and cover from the top edge of the ketile 1o
approximately 24 inches from the floor. Heat shields shall be mounted around the

exhaust stacks. .
i, Imstruction! Shall be durably attached to the discharge si_de of the kettle.

Material Agitators! Upper and lower paddles shall be mounted on & 1 ¢ inch diameter shaft and
connected with two vertical blades § inch thick wiping within 1" inch of tank wall, The
aforesaid paddles and a center paddle shall be positioned to gently blend material
homogeneously, The shaft and agitator shall be easily removable from the melting kettle to
facilitate cleaning. The shaft support mounts shall only be located above the top plate of the
kettle, The agitator shall be driven by one hydraulic motor which shall be offset chain sprocket
mounted providing at least 2 2:1 torque power ratio, Agitator shall be locked in place by 2 - 3"
bolts drilled through agitator shaft between the upper and lower bearing

Bumner/Combustion Chamber (FOR DIESEL FIRED): Each kettle burner shall be 12 volt, single
phase, 5.8 amps. Diesel fired and provided with valves, regulators, lines and all fittings
necessary for operation when supplied from the diesel tanks. The burner assembly shall be
mounted on a slide out tray for easy access and maintenance. The kettle shall have a Pyrolite .
shell combustion chamber. The Pyrolite chamber shall be inserted into a circular stainless
steel mount, This chamber shall be 14" diameter X 12" height X 4" thick. Combustion
chamber shell must be replaceable. The combustion chamber must be air tight. The exhaust
vents will be the only access to atmosphere. The only air access to the combustion chamber
shall be through the burner blower. No fire brick type system is acceptable. A replaceable

heat deflector shall be used to protect bottom of kettle,

Burner Chamber (FOR PROPANE FIRED): Shall be propane fired and provided with valves,
regulator, lines and all fittings necessary for operation when supplied from L.P.G. tanks. The

burner shall be Barber impinged jets equipped with a pilot control system. An automatic
temperature control shall be installed to maintain heat transfer oil temperature at a pre~set
adjustable Jevel in a range up to 550 degrees Fi gas shall sutomatically shut off in the event
flame is extinguished. The burner access door shall be a minimum 14 gauge steel and mounted
under the material discharge valve to the left of burner controls to ensure safe lighting,

Safety Systems! Kettles shall have both primary and secondary burner/temperature control

devices. The primary device shall be an automatic temperature control to maintain heat
transfer oil temperature at a pre-set adjustable level in a range up to 550 degrees F. The
secondary device is a high temperature limit switch. When activated this device will stop the
12 volt power to the diesel burner fuel solenoid on (DIESEL FIRED) or 12 volt power to the fue!

solenoid between the thermostat and main burner on (PROPANE SYSTEM),

Engine (FOR DIESEL FIRED): A diesel fueled, air cooled engine of at least 6.4 hp to operate
the agitator shall be supplied. The engine shall be eguipped with an air cleaner, muffier,

adjustable throttle, variable speed governor, alternator and battery charged electric starter.

Engine (FOR PROPANE FIRED): An L.P.G. fueled 4 cycle, air cooled engine of at least 8.5 hp to
operate the agitator shall be supplied. The engine shall be equipped with an air cleane'r.
muffler, adjustable throttle, variable speed governor, alternator and battery charged electric

starter,
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10, Hydraulic System (FOR DIESEL FIRED): The valve shall be a four~way control valve 1o operate

a two~way hydrauli¢c ¢ircuit from a single hydraulic source. The valve shall be positioned in
close proximity to the kettle feed door. The valve shall allow reversal of the agitator. Controls
shall have easy operator accessibility. Each chain drive shall have an adequate removahle

, covering to prevent accidents.

11. Hydraulic System (FOR PROPANE FIRED): The system shall include a gear-type or pressure

comp. hydraulic pump, incorporating a pressure relief valve, hydraulic filter, 2 bi-directional
hydraulic motor geared to rotate in excess of 40 rpm, selector valve, adequate size reservojr
with filter screen, shut-off valve, oil temperature and level gauge and all necessary pipes,
hoses and fittings to complete the system In accordance with established hydraulic standards,

The selector valve shall be positioned in close proximity to the kettle feed door,

12. Paints' All exposed metal surfaces shall be primed with a rust and heat preventative and

13. Service Representative!

finished in a high heat resistant white paint.

A qualified, factory-authorized service representative shall be

avatlable {o assure correct use of the unit.

14, Manuals: Two copies of an Instruction Manual and parts book for kettles and accessories shall

be supplied. The Instruction Manual shall include proper thermoplastic handling procedures.

15, General:

i

8, All equipment catalogued as standard to be furnished and included in purchase price of

the unit. .

b, When delivered, the unit shall be completely assembled and ready to operate except for
diesel or propane fiel,

¢, All hoses supplied in assembling units described in these specifications shall have
temperature and PSJ ratings in eXcess of maximum operating temperatures in pressure
fluids and materials being transferred.

d. The component parts of the unit shall be of proper size and design to safely operate with

stresses imposed by maximum capacity operation, Only new models in current
production, which are catalogued by the manufacturer, and for which manufacturer's

published literature and printed specification are available, will be considered. Cuirent
models may be modified to comply with these specifications.

Pl
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MOUNTING & INSTALLATION
OF THE ASE FALCON KETTLE

A. INTRODUCTION: The selection of trucks to accommodste ASE Faloon kettles
depends, to a large degree, on the user’s individual needs and arrangements, However,
the following suggestions, being based largely on general field experience, are made
mainly to point out some criteria of truck selection which the user should carefully

consider,

B. LOAD CARRYING CONSIDERATIONS: Approximate weighis of unloaded ASE
kettles are tabulated below, weights include the engine stand assembly,

Ol Jacketed °

Size Welght

40 gal, 600 1b, 1275 1bs. (578 kgs)
80 gal. 1200 1b. 1675 1bs. (760 kgs)

100 gal. 1500 1b 1875 1bs, (850 kgs)
135 gal, 2000 1b. 2275 1bs, (1032 kgs)
175 gal, 2500 1b. 2475 lbs. (1123 kgs)

Afr Jacketed

Stee Weight ' -

60 gal. 800 1b, 1105 lbs. (501 kgs)

80 gal, 1201b, 1450 1bs. (658 kgs)

100 gal, 1500 Ib. 1625 lbs. (737 kgs)
135gal. 200010, 1960 1bs. (890 kgs).
175 gal, 2500 Ib. 2180 Ibs. (989 kgs)
205 gal. 3000 Ib. 2360 1bs. (1080 kgs)

ASE material is normelly carried on the truck to facilitate processing, The ASR
ThermoMark II applicator which welghs approximately 284 1bs. (129 kgs) would also be
carried on the truck. Therefore, it is recommended thet & truck for e single ASE kettle

have & minimum carrying capacity of 6000 1bs. (2723 kgs).

C. TRUCK DIMENSIONS: It is necessary that an 8 foot (2435 mm) wide body be
specified to provide sufficient width for & single kettle mounting plus applicator, A body
length of not less than 12 feet (3658 mm), is recommended to sccommodate the kettls,

applicator, plus ASR material storage ares. The height of the truck floor from the ground
should be at least 42 inches (1067 mm).

D. TARPAULINS: To protect equipment and material from inclement weather it is

desirable to provide means for eovering equipment on the truck whf,n it is not in nse,
particularly if vehicles are ever stored outside. It is best to keep equipment garaged. The

material can be rain protected with a plastic or rubber coated tarpaulin,
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E. PROPANE TANK MOUNTING: Provisions must be made for carrying at least four 100
pound tanks of liquid petroleum gas propane (vapor) fuel. These tanks are approximately 15
inches (381 mm) in diameter, It is preferable to mount these tanks behind the cab of the truck
therefore, if you can, move the bed back to atiow the tanks to be attached op g low platform
xight behind the cab. Tanks should be fastencd down securely, Larger tanks roay be used for
less servicing. Mounting one or two 50 gatlon saddle tanks under the sides of the truck bed is

recommended.

F, FIRE EXTINGUISHERS: Fire extinguisher mountings should be provided at convenient
locations, either on the sides of the truck below the frame or outside the body above the floor

frame. Fire extinguisher mountings should be provided with quick clamps to insure easy
removal of the extinguisher. The type and size should conform with local fire regulations.

G. TRUCK FLOORING: The truck bed should be constructed of metal, Do Not Use & wood
platform, A diemond plate fioor is preferable.

H. HOIST: While a gate lif can be used, we profer that the ASB ThermoMark IT applicator be
raised and lowered by means of a swing pulley hoist. This hoist can be located at the bed
forward section or the middls left side of the truck bed, away from the kettle, An electric

hoist is most convenient, '

I. EETTLE MOUNTING LOCATIONS AND PROCEDURE: The kettle location should be
approximately as follows:

1. The base of the discharge end of the kettle frame ghonld be approximately flush with the

- rear of the truck bed, This will permit proper fore and aft position of the kettle for filling
applicators,

2. For a single kettle mount, the kettle should be centered from the body sides with the spout
flush or extended slightly from the back of the bed of the truck to make filling the Apollo

casier,

3. Kettles should be secured to the truck bed with 1/2-13uae bolts through the bottom of the
wounting frame, Where possible, mounting should be done through the truck's transverse
chassis frame members rather than through only the flooring,

J» PROPANE GAS CONNECTIONS: Gas lines should be located beneath the truck bed.
Under bed piping should be 1/2" pipe fastened to bed approximately every three feet. A 1/2”
ball valve should be used for shut off, The 1/2" pips should run up through the floor before
connecting to & 1/2” flexible LF gas hose which would be securely fastened to the LP
regulator with & POL connector. When 100 1b, tanks are used for propane supply, a pressure
gauge capable of reading 160 psi should be mounted after the POL lne fittings to reflect the

.pressure available in the propane tank when the shut-off valve is open.

K. TRAILERS: ASE offers trallers of different designs to transport Falcon kettles, depending
on individual customer requirements. All feature space for the Falco‘n ke;:tie, the ‘
ThermoMark 1T hand applicator, a mechanical, electrical, or hydraulic hojst for loading and

unloading the applicator, racks for 2-100 Ib. LP gas bottles, and 2-20 Ib. LP gas bottl‘es
(spares for the ThermoMerk If), Space can be provided for up to two pallets of materiel, ASE

can also furnish an optional die cleaning or storage box.




ASE FALCON PREMELTING KETTLES Operations and Maintenanc

Advanced Striping Equipment’s FALCON Diesel and Propane Fired Kettles are engineered 1o provide
high-quality, unmatched performance through fast material melting, accurate temperature maintenance,
and monitoring. They are built to efficiently and homogenously meit thermoplastic marking materials
supplied in either block or granular forms, and with a “flame-out” proof pilot system, the kettles can

perform continuous agitation.
Please take the time to read the following information regarding you‘r Falcon Kettle, Should you have
any questions or concerns, please contact us at Advanced Striping Equipment, Inc.

1, KETTLE INSTALLATION

Kettles should be secured with (8) ¥2 - 13 Grade 8 nuts and bolts to a metal trailer or truck bed
floor plate. -

Note: Weight is an approximation based on heated thermoplastic weighing 15 pounds per gallon
Thermoplastic formulation weights per gallon can vary plus or minus 20%, Kettle volume, for

safety, is measured 5 inches below cover,

2. DIESEL FUEL CONNECTIONS

For diesel fuel, use a minimum of one 50 gallon tank for diesel supply.

3. PROPANE GAS CONNECTIONS

Use a minimum of two 100 pound tanks for propane supply with a pressure gauge capable of
reading up to 300 PSI.

4. PRE-OPERATION CHECK

A. Check hydraulic fluid level at tank sight gauge. Use Texaco Regal 32 hydraulic fluid or

equivalent, Check for leaks in line.
B. For Oil-Jacketed kettle, check that the heat transfer oil level is up to ring on dip stick on

kettle, Use one of the following heat transfer oils: Texaco Regal R&0 220 oil, Shell
Vitrea off 72, or Martemp 2525, DO NOT mix oil brands,

Part Number Kettle Size Oil Capacity

ASE06100000 40 gal./600 Ib, 17.5 gallons

ASE06200000 80 gal./1200 Ib, 26.5 gallons

ASB06300000 100 gal./1500 Jb. 30 gallons

ASE06400000 135 gal./2000 b, 26.5 gallons

ASE06500000 175 gal. /2500 Ib, 40,5 gallons
Diesel

C. Por diesel kettles, check oil level in the Diesel Engine. Service with SAE #30 oil. Check
engine air cleaner. Change oil at least every 24 engine working hours or every week,
Refer to engine manual for further maintenance and information,

D. Check fuel fittings from main supply tank to kettle burner,
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Propane

E.

F.

For propane kettles, check engine oil level in 8.5hp Honda engine. Service with SAR #
oil. Check engine air cleaner. Change oil at least every 24 engine working hours, or

every week,
Check LP gas fittings from main gas supply tank to kettle burners,

5. LIGHTING PREMELTER KETTLE BURNER

Diesel

£ 3 ®m U awp

At the electrical contro? box, turn temperature control to the lowest possible setting,

Open ball valve next to filter,
Turm ignition switch (master switch) on, a red light will glow — then turn temperature

control up to 250°F.

If burner fails to light, bleed fuel system at the fuel filter and burner with master
switch in the “on” position, and repeat the above procedure,

Load kettle with 150 to 300 1bs. of material, depending on kettle size (approximately 14
full).

With burner operating, raise temperature control to 350°F, When oil temperature
approaches 350°F, reset temperature between 400°F (205°C) to 450°F (232°C).

When material temperature gauge approaches 350°F (177°C), reset temperature setting
above 400°F (205°C) to as high as 450°F (232°C), depending on weather conditions and
quantity of material you plan to insert in the kettle, Ofl Jacketed kettle Heat Transfer
Oil Temperature SHOULD NEVER EXCEED 550°F (288°C). Start feeding
thermoplastic into the kettle once 6il temperature exceeds 400°F (205°C), '

Propane
A. Turn thermostat and pilot light valve knob to “off” position,

Yow

G

Ll

Turn main LP gas tank valves to “on” position,

Tumn pilot light valve to “‘on” position,
Open burner access door located below material discharge valve. Depress pilot RED

button and light the pilot. Keep pilot RED button depressed for 60 seconds, CAUTION:
If pilot fails to light, wait until gas is absent prior to relighting. Protect against flame,
Close burner door. .

Allow pilot flame- to stabilize a few minutes.

With door closed, raise thermostat to 350°F (177°C);
Load kettle with 150 to 300 lbs. Of material, depending on kettle size (approximately %

full).

When material temperature gauge approaches 350°F (177°C), reset temperature setting
above 400°F (205°C to as high as 450°F (232°C), depending on weather conditions and
quantity of material you plan to insert in the kettle, Oil jacketed kettle Fleat Transfer
Oil Temperature SHOULD NEVER EXCEED 550°F (288°C), Start feeding
thermoplastic into the kettle once oil temperature exceeds 400°F (205°C),

6. THERMOPLASTIC MATERIAL FEED

Make sure material discharge valve (slide gate) is closed,
Practice timing the feeding of granulated bags or hand size chunks for block

thermoplastic into kettle, Once molten, add more material,

- When material temperature gauge approaches 350°F (177°C) and the material is molten,

tuim on your engine and comumence agitating material,
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ASE FALCON PREMELTING KETTLES Operations and Maintenan
D. Material should be heated between 400-444°F (205-227°C). On cooler Working days

higher temperatures may be required (up to 440°F (227°C)).
E, Occasionally, insert a long stem thermometer in thermoplastic to check the calibration .
your kettle material temperature gauge.
F. The higher the volume of molten material in kettle, the quicker fresh cold material will
G.

achieve working temperature. .
During non-working or exténsive travel time, reduce the temperature of the material,

Although heat stable, thermoplastic material should not be held for more than 4 hours a

or near its application temperature without being used,
H, Constantly turn over material adding fresh material. Read and understand “Standard

Practices for Successful Alkyd Hydrocarbon and Bpoxy Thermoplastic Pavement
Markings”,

7. ENGINE OPERATION

Diesel Fired =
A. Throttle should be approximately 1/3 open.
B. Hydraulic selector valve should be in neutral position during the engine starting cycle,

C. Rotate engine ignition key to start engine. Let engine warm up a few minutes, then plac
high pressure valve to the “off” position,

D. Bngage the encrgy valve clockwise or counter-clockwise to engage material agitator,

E. Open material feed door and check for movement of paddles. If no movement, material
has not liquefied sufficiently, Return selector valve to neutrel until material melts.

Propane Fired

Throttle should be approximately 1/3 open,

Hydraulic selector valve should be in neutral position during the engine starting cycle.
Prime engine by depressing push button on engine regulator.

Press engine ignition button to start engine.

Let engine warm up & few minutes, then place hydraulic selector valve forward to engags
material agitation blades,

Open material feed door and check for movement of paddles. If no movement, material
has not liquefied sufficiently. Return selector valve to neutral until material melts.

M muowR

8. HYDRAULIC SYSTEM

A. Selector valve allows for forward, revesse, and neutral operating positions, Obstructions
such as solid material or foreign debris will prevent free rotation of paddle.

B. Needle valve is used to adjust the speed of the mixing paddle,
C. Check hydraulic oil temperature and maintain below (180°F (82°C),

5. DATLY SHUT DOWN

Diesel Fired A
A. Bxtinguish burner by turning the thermostat to the lowest possible setting, Turn the

clectrical switch to the kettles “of .

B. Turn jgnition switch “off”,
C. Continue material agitation until material and oil are below 300°F (149°C). During non-

productive times, keep material at lowest possible setting,
D. For next day use, keep kettle full of material to facilitate the ease of heatine nn faster.




ASE FALCON PREMELTING KETTLES Operations and Maintenan,
E. Drain the material from the reservoir into draw-off boxes, pan, ete., untd! the reservoir

empty,
F, Turn main gas control valves on diese! tanks “off”, Iocated on power pack.
G. Tum engine ignition switch off to protect battery,
H. Keep material feed door closed to avoid water or foreign matter from entering ketile,

Fropane Fired . ;
A. Tum thermostat and pilot light valve to “off” positiof. Depress RED button on pilot lig

valve for approximately 10 seconds to shut off flame, Look inside lighting door to insu
that flame is out. '

Continue material motor agitation until oil and material temperature are below 300°F
(149°C). During non-productive times, keep material at Jowest possible setting,

Turn main gas control valves on propane tanks to “off”,

. Tum engine ignition swiich off fo protect battery.

For next day use, keep kettle full of material to facilitate ease of heating. Material level
should be kept low for next day's introduction of fresh material,

Keep material feed door closed to avoid water or foreign matter from entering kettle,
Drain the material from reservoir into draw-off boxes, pan, etc., until reservoir is empty,

01 wWya w

10, SEASONAL SHUTDOWN

A, Drain material and clean inside of kettle.

B. Lubricate all rease fittings.
C. Clean exterior and, if required, repaint with high temperature silver paint.

Propane Fired
D. Disconnect and paint propane tanks.

11. MAINTENANCE

A, DAILY:

a) Check hydraulic oil level. '

b) Check that hydreulic shut-off valve is open.
Diesel Fired -

¢) Check diese] fuel lines,
Propane Fired

d) Check propane lines,

Diesel and Propane Fired
¢). Check hydraulic lines for Jeaks and hose deterioration.
£} Make sure cap is on LP GAS PRESET REGULATOR.

£) Check engine oil level.
Propane Fired
h) Check propane tank condition. Tanks should be leak and rust free.

B. WEEKLY:

a) Grease shaft bearing with Jubriplate AC-2A, Enco Andock B or equivalent,

b) Check heat transfer oil level. '
¢} Change engine oil at least every 24 hours of operation, and maintain oil change

records.




- uSE FALCON PREMELTING KETTLES Operations and Maintenan,

thermometer. Calibrate gauges when necessary.
e} Check interior of kettle and remove excessive resin build-up, particularly inside ket

top.

C. EVERY SIX MONTHS:

a) Remove and replace hydraulic filter.

D. ANNUALLY;

8) Drain a quart of heat transfer oil and have analyzed by ojl company for flash point,
carbon and other impurities. (Minimum flash point of oil should be above 490°F

(254°C).
b) Replace hydraulic fluid with Texaco Regal 32 equivalent,

12. CHANGING MATERIAL COLORS OR MATERIAL RESIN TYPES

A.
B.

Maintain an inventory of reusable material boxes for draining material,

White to Yellow: Drain all of the remaining material from kettle into ASE material
boxes for latex revse. Scrape as much of the material from the kettle as possible while
warm; including discharge spout. Residue white material will blend into your fresh
yellow material.

Yellow to White: Thoroughly drain and wipe clean kettle interjor of all yellow materials
You may melt 50 lbs. Of new white material for dilution of yellow residue. This
material, when discharged into a drain-off box, can be reused with next yellow use.
Alkyd: Hydrocarbon and Epoxy thermoplastic materials are kettle incompatible with
each other. Therefore, the kettles should be nearly completely cleaned out when
changing material types, ASE cleaning fluids and recommendations are available for

intense kettle clean-out,

13. PARTS LIST and DIAGRAMS

SEE ATTACHED SHEETS




KETTLE WARNING SYMBOLS & SAFETY CONSIDERATIONS

Safety and Warning Plates

Following is a list, drawing of Ioeation on unit, and example of the safety caution and warning plates that are
installed on each unit manufactured by Advanced Striping Equipment, Ine. It fs MANDATORY that all
necessary plates be displayed in their proper areas and are clearly legible, regardless of the knowledge or lavel
of experience of the operator of the unit. Should at any time during the length of use and operation of your

" machine the plates become lost, damaged, moved from it's proper positioning, or otherwise non-legible, alt
operations of the unit should stop until the missing or damaged plate has been replaced,

For replacement safety and warning plates, please contact us here at Advanced Striping Equipment, Inc,, and
we will immediately send replacemsnts, We will also provide plates in Spanish or other foreign languages

" upon request,
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PARTS LIST

Item Part Number
1 ASED08000101

2 ASE 06007000

3 ASE 08120000

4 ASE 05030102

5 ASE 05030103

6 ASE 05003000

7 ASE 05000103
8 ASE 05040000

9 ASE 08130101

10 ASE 08030101
11 ASE 05030104
12 ASE 05000104
13 ASRE 05020101
14 ASE 08000101
15 ASEB 05033101
16 ASE 05030101
ASE 05130101

17 ASE 05030102
18 ASE 00026044
19 ASE 00026206
20 ASE 05020106
21 ASE 05023000
22 ASE 05020100
23 ASE 05021000
24 ASE 08000104
25 ASE 08020108

Description
Sight Gauge

Dip Stick

Honda Engine

3/4” Thermostat
Pilot Safety Light Valve
Bumer Access Door
Temperature Gauge
Slide Gate

Needie Valve -
Selector Valve

LP Regulator
Stuffing Box Kit
Shaft Bearing
Hydraulic Filter

Pilot Light

X488 Burner Ring
X44 Bomer Ring (600 1b, Only)
Qil Thermocoupler
Drive Sprocket
Driven Sprocket
Chain

Chain Guard
Hydraulic Motor
Motor Mount
Regulator

Battery

Additionsl partz available, Call for parts not Hsted,

Yor best results, know

your Eettle fyps, capacliy and serial number before calling,

Serial numbers are located on the kestle name plate.

Advanced Striping Bguipment Inc

8905 Gurley Rd,
Douglasville, Ga. 30134
Phone: 770-920-1090
Fax: 770-920-1113

Toll Free: 1-866-273-4357

B-Mail: tmwexler@advancedstripingequipment.com.

Website: Www.advancedstripingequipment.com
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ADVANCED STRIPING EQUIPMENT TERMS AND (':'ONDITIONS

(Seller) eccepts Buyet's verbal or written pioduct order upoa
Bulyer's assent to the terms and conditions hereln which constitates the only binding contrac! terms ang

conditions between the partiss in the absence of & wrillen agreemnent, Seller shall not be bound by any terms of
Buyer's purchase order which provide conditions additional to or different from the terms hezeof, not any

representations made by Seller's agents ot distributors. (Ses Namber 10 W,

ACCEPTANCE: Advenced Striplng Equipment

PRICES & TERMS: All prices are subject to change by Selier at any tire before delvery in respect to all or
&ny portion of the lterms on order to the extent necessary to cover Sellecs incrersed costs epplicable thereto,
Items sold on open account shall bear Interest et the rate of 18% per annum after 30 days from date of involce,

SHIPMENT AND PLACE OF DELIVERY: Seller’s products are sold F.O.B, shipping polnt and Dealer’s
plcement of such goods in the possession of a trucking company, rallroad COMpany of CoOMImon carier shatl
constitute delivery to the Buyer and alf risk of Joss in transit shall be bore by the Buyer. Shipping dates sre

epproximate and based on prompt receipt of al? necessary information,

FINANCIAL RESPONSIBILITY: Sales and delivertes hereunder, shall at 1l thmes be subject to the approval
of Seller's czedit department and at anytime Seller may require evidence payment or satlsfactory security or
guaranty that invoices will be pald promptly when due, 1f Buyer falls to comply with eny terms of paymeat
Seller in eddition to its other rights and remedies, but not in limitation thereof seserves the right to withhold
further deliveries and any unpald amount thereupon, shall becoms dus fmmediately. 1€ Buyer thall fall o
refuse to aceept delivery of equipment and/or material ordered hereunder or shell default in the performance of
any of the terms, convenants and conditlons of this agreement, Seller may retain the cash deposited or paldtoit
and apply the same toward payment of its damages, Ifproducts ordered have been delivered 1o Buyer or Seller
af the time of default, Seller 1pay declare the full mmount dus and payable without notice; or demand and may
repossess sald products, Repossession and disposition of equipment end sult for any deficlency shall be
pursuant to applicable laws. The remedies provided hereln In fevor or Seller shalt not be deemed exclusive but
shall be cumuletive and shall be tn eddition to a1l other remedies in Seller’s favor exlsting at Iaw or In equity.

DELAYS; Seller shall not be liable for loss or damage dus to delay in delivery or manufecture of all o any
portion of a purchase order, resulting from any cause boyond Seller’s reasonable contro), Including, but not
Emited to, compliance with any regulations, orders or instructions of any govemment department of Rgency
thereof, acts of God, acts or omisslons of the Buyer, ects or clvi] or mithary authority, fires, strikes, faciory
shutdowns or alterations, embargoes, war, riot, delays in transportation or inebility dus to causes beyond the
Seller's reasonable contro! to obtain necessary Iabor, manufaciuring facilitles or meterials from the Seller's
usual sources end any delays resuliing from any such cause, shall constitute cause for extending delivery dates
and receipt of the goods shall constitute s walver of #3! clakms for damages, In no event shal] Buyer or Seller be

Hable for spectal or consequentia} damages.

SPECIAL ORDERS: Where conformance 1o & State or other agency’s specification, inspections, delivery or
speclal provisions s a condition of acceptance of Selier's shipment, the Buyer's writlen purchass order must so
indicate with reference to the agency, and complete requirements concerned, Buyer accepis full responsibility
for communlcating detall product specification to Seller prior to manufacture and delivery of produt,

CANCELLATION: Buyer may cancel lis order, reduce quantities, revise specifications or exiend schedules
only by mulual agreement as {o reasonable and proper cenceliation charges which shall take into secount
expenses slready incurred and commiltments made by Seller and Buyer shall indemnity Seller against eny loss

resulting there from.
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CLAIMS: All shipments must be inspected prior to acceptance and clalms for oss or damage filed by the
consignee with the carrier within five (5) days of delivery, Any claims of shortsge must be'based on complete

inspection of the shipment and sccompanying papers and reported to Seller in writing within five {5) days of
receipt.

TAXES: The amount of taxes stated on the face hereof, if any, is epproximate only, Buyer is Yable for the full
amaunt of all taxes applicable to or as & resvit of this transzciion, Buyer shall pay the amount of 21l such taxes
&t any time required by Seller, 23 if originally added to the price. If Seller pays such taxes Buyer shall

reimburse Selier therefore.

SAMPLING AND TESTING: Bayer shall make an exemination and test of any material and/or equipment
dellvered hereunder immediately upon receipl. Fallure of the Buyer to give notice In wiiting of any claim for
defects or breaches of warranty within tweaty (20) days after receipt of such product, shall bs an unqualified

aceeptance of sald product arid & walver of all claims by Buyer,

WARRANTY; All siatements, technical fnformation end recommendations contained in Sellers Yiterature are

based on tests beleved to be relisble, but the rccuracy or compleleness thereof is not guarantead, and the

following made In Heu of all warrenties, expressed or implied.

EQUIFMENT: Seller werrants each new plece of equipment to be fres from defects in materdal and
workmanship under normal use and maintenance as herein provided. This warranty does not apply to
components manufactured by others such s, but not imited to compressors, ngines and vehicles; such
components may or may not have their own warranties. Seller's sole obligation to any breach of wamranty or
breach of contract for defects, deliberate or aocidental omissions, shall be Lmited to repairing, replacing or
allowlng credit for, st Seller's option, kny part which under normal and proper use and maintensnce, provides

defective in material or workmanship within ninety (90) days after delivery to or five bundred (500) hours of
that potice of any such defect or omlsslonand *

use by Buyer, whicheyer shall oconr first; provided however,
satlsfactory proof thereof is prompily given by Buyer to Seller, aod thereafter, such defective pait Isreturned to
Seller with transportation cherges prepald and Selles’s examination proves such part to have been defective.

ty of sitechment thereof cavsed by

This warranty does not apply in respect to damages 1o any product of accessory
ovesloading or other misuse, neglect or eecldent, not docs this warranty spply to asy product or £OCESS0TY OF

ettachment thereof, which has been repaired in anyway which, in the sole Judgrent of Seller, affect the
performance, stebility or geaeral purpose for which it was manufactured. In the manvfaciure of Buyer's
equipment, parts may be omilted or equivalent fanctionlng equipment and componenis may bs substitted for

the original specified equipment upon the sols fudgment end discretion of Seller.

THIS WARRANTY IS IN LIBU OF ALL OTHER WARRANTIBS (BXCEPT OR TITLE) EXPRESSED OR

IMPLIED, AND THERE 1S NO IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR
A PARTICULAR PURPOSE. IN NO BVENT SHALL SELLER BELIABLE FOR CONSEQUENITAL OR
SPECIAL DAMAGES. USBD PRODUCTS ARE SOLD ON AN “AS IS" BASIS, THE THERE IS NO
IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE,

UNLESS OTHERWISE EXPRESSLY STATED ON THE FACB OF THIS FORM,
CORRECTION: Typographical or clerical ermors contained hereln are subject to correction by Seller.

FARR I.:ABOR STANDARDS: Sellers products are produced in the Undted States end in conformity with all
spplicable provisions of the Palr Labor Standands Act of 1938 25 smended, and any regulations and orders of

the United States Department of Labor issued thereunder.

LEGAL ACTION: Buyer shall be responsible for ell costs of collectlon of outstanding fndebiedness, including
but not imited to sttomey's fees and court costs to Seller. Buyer shall reimburse Seller for any and a}] Htigation
expenses. Seller Incurs es a resutt of en unsuccessful Buyer elaim. The jurisdiction and venue of the court for
Any Biigation, state or Federal, brought by the Buyer end/or Seler shali be located in Fulion County, Georgia
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STANDARD WARRANTY

90 Day — Limited Equipment

All statements, technical information and recommendations contained in seller’s literature are based on tests believed to be reliable, but
the accuracy or completeness thereof is not guaranteed, and the following is made in lieu of all warranties, expressed or implied.

Seller warrants each new piece of equipment to be free from defects in material and workmanship under rormal use and maintenance as
herein provided. This warranty does not apply to components manufactured by others such as, but not limited to compressors, engines and
vehicles; such components may or may not have their own warranties, Seller’s sole obligation to any breach of warranty or breach of
contract for defects, deliberate or accidental omissions, shall be limited to repairing, replacing or allowing credit for, at Seller’s option, any
part which under normal and proper use and maintenance, provides defective in material or workmanship within ninety (90) days after
delivery to or five hundred {500} hours of use by Buyer, whichever shall occur first; provided however, that notice of any such defect or
omission and satisfactory proof thereof is promptly given by Buyer to Seiler, and thereafter, such defective part is returned to Seller with
transportation charges prepaid and Seller’s examination proves such part to have been defective. This warranty does not apply in respect to
damages to any product or accessory or attachment thereof caused by overloading or other misuse, neglect or accident, not does this
warranty apply to any product or accessory or attachment thereof, which has baen repaired in anyway which, in the sole judgment of Selfer,
affect the performance, stability or general purpose for which it was manufactured. In the manufacture of Buyer’s equipment, parts may be
omitted or equivalent functioning equipment and components may be substituted for the original specified equipment upon the sole
judgment and discretion of Seller.

Seller's only obligation shall be to replace such quantity of the product proved to be defective. This warranty does not obligate ASE to bear
any transportation charges or personnel time in connection with the replacement or repair of defective parts. This warranty does not
obligate ASE to bear any expense for travel time or of personnel in connection with any service calls. ASE will not, in any event, be liable to
the user for any consequential damages arising cut of this sale for the loss of use, lost profits or revenue, interest, lost goodwill or work
stoppage. Seller shall not be liable for any injury, loss or damage, direct or consequential, arlsing out of the use or the inability to use the
product or for environmental claims. it being understood that the seller has no means of controlling the products final use; therefore, it
shall be buyer’s responsibility to determine suitability of product for intended use and buyer assumes all risks and liabilities whatsoever, in
connection therewith,

This warranty is in Heu of ali other warranties {except of title), expressed or Implied, and there is no implied warranty of merchantability or
of fitness for a particular purpose. In no event shall Seller be liable for consequential or special damages. Used products are sold on an “as
is” basis, and there is no implied warranty of merchantability or of fitness for a particular purpose, unless otherwise expressly stated on the
face of this form.

Fair labor standards - seller’s products are produced in the U.5. and in conformity with ali applicable provisions of the fair labor standards
act of 1938 as amended, and any regulations and orders of the U.5. Department of Labor issued thereunder.

Legal actlon — buyer shall be responsible for all costs of collection of outstanding indebtedness, including but not limited to attorney’s fees
and court costs to seller, Buyer shall reimburse selter for any and all litigation expenses seller incurs as a result of an unsuccessfui buyer
claim. The jurisdiction and venue of the court for any litigation, state or federal, brought by the buyer and/or seller shall be ocated in
venue determined by seller.

Entire agreement and applicable faw - the rights and obligations of seller and buyer shall be governed by the laws of the state of Georgia,
U.S.A. In force on date hereof. The provisions hereof are intended by buyer and seller as a final expression of their agreement, and are
intended also, as a complete and exclusive statement of alt terms applicable to buyer’s order. No walver, modification, or addition to any of
the terms hereof shall be binding on the seller, unless made in writhing by an officer at seller's office as stated herein. In the event of
conflict between buyer’s purchase order and the terms herecf, the latter shall control. if any provisions herein are to any extent invalid or
unenforceable, the remainder of the warranty shall not be affected thereby and shall be valid and enforceable to the fullest extent
permitted by law.

Assignment — buyer shall not assign or transfer this warranty without seller’s written consent.
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FOR YOUR RECORDS

Mocie! No. Date Purchased

Serial No.
NOTE: When Ordering Parts Be Sure To Include This informationl

Your Thieman Tailgate Is constructed of top qualily materlal and is warranted to be fres from
defeots in materiat and workmanship under normal use. With routine maintenance and proper

operation this lifigate will provide long lasting service and dependability.

PARTS ORDERING PROCEDURE

When ordering parts, please include all the information asked below. If this information
is not avallable, & complete wrlitten description or sketch of the required part will help
Thieman Identify and deliver the neaded part {o you.

THE FOLLOWING INFORMATION MUST BE INCLUDED:
1. Serlal Number — Thieman TVL lifigate serial numbers can be found on the tag located on
the inner side of the curb side frame rail
Made! number and capacity
Platform size and material — stes! or aluminum
Part number
Description
Quantity required

PoTA N



WARNING!

The following list of warnings are to be read before operating
the TVL serles lifigate.

+Read this Owner's Manual and all of the deoals on the liftgate BEFORE
opsrating the liftgate.

+All protective covers and guards must be in place before
operating the liftgate.

+DO NOT operate the liftgate if you do not have a thoroiigh
knowledge and understanding of the operation of the lifigate.

+NEVER OVERLOAD THE LIFTGATE. The maximum rated capacity of
the TVL series liftgate differs with each model! as follows:

TVL 125 - 1250 Ibs. Maximum Load
TVL 16 - 1600 Ibs. Maximum Load

+Never use the liftgate If it makes any unusual nolses, has
vibrations, or falls to operate frasly.

+Make certain that the area below the platform Is clear
bsfore and at all imes durlng operation of the liftgate.

+Keep hands and feet clear of all pinch points.

+The platform must be In the closed position and the cam
latches properly pinned before transit,

+Always load as close to the center of the platform and as
close to the cylinder housing as possible. See figure 1.

+Never operate lift trucks on or over any part of the platform.

+Load and unload the platform from the rear and not from
the side of the platform. Never remove the platform support
chains to foad or unload.

+Only operate liftgate when vehicle is on leve! ground and
parking brake is sel.

+Follow the malntenance gulde as outlined In this manual.

+D0O NOT attempt any repairs unless you are a qualified and
authorized THIEMAN distributor,

+If any repalrs, adjustments, or maintenance not covered in
this manual are required, contact your nearest Thieman
distributor or the factary.

+D0O NOT rida the liftgate, It is not intended as personnel lit.

+This liftgate is Intended for the use of loading and unload-
Ing cargo only, and it is not to be used for anything other
than this.

+DO NOT modify this liftgate. Altering this liftgate may cause
serious personal Injury or damags the liftgate and will vold
all warranties.




WATER LEVEL LOADING

When a maximum load is to be raised or lowered, this load must be centered on the
load bearing platform, both front to back and side to side.

SIBE TO SIDE FRONT TO BACK GROUND
ves Sl o)

e 3

GROUND
NO |
! % ©

DO NOT LOAD OR UNLOAD
WITH RAMP OFF GROUND

PO NOT OFF
CENTER LOAD

DO NOT OFF
CENTER LOAD
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; 1
i |
I |
I J
I I
1 i
I i
| I
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| 1
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i ]
1 i
i |
} i
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THERMAL DATA: To avoid overheating the motor do not operate this unit for more than 13
cycles/10 minutes with the maximum load. The motor then must be allowed to completely
cool down to amblent temperature before cycling the lift again. This unlt also has a 20% duty
cycle, which means the liftgate can be cycled no more than 4 cycles/10 minutes constantly

with a maximum load.




OPERATING INSTRUCTIONS

CAUTION:
Be sure to operate liffgate at a safe distance and never lmproperly load platform as this
may cause personal injury or damage to the liftgate.

OPENING OF PLATFORM

1. Remove fatch pln and ralse platform until
it is completely out of the resting plates.
Lower platform so guide plate rides over
cam and Is below resilng piate. See
liustrations.

2, Lower platform to a comfortable height for
unfolding. Unfald the platform manually to
the horizontal position.

2. b NLOAD

3. Ralse or fower platiorm to the desired
level for loading or unloading.

oL OF PLATFO

4. Fold platform up manually and raise until
xﬁ . guide plates raise locking cam and are
l frea to drop Into resting plates.

4. TE : SIT
' 5. Lower platform untll guide plates are in
,4? resting plates completely. Push laich pin
’ in hole through resting plate and cam to
W secure platform.
5.




MAINTENANCE GUIDE

The following inspection and maintenance operations should be performed at the recom-
mended intervals or anytime the liftgate shows signs of abuse, and impropsr or abnormal
operation,

MONTHLY INSPECTION AND MAINTENANCE

Operate the liftgate throughout its entire operational cycle and check the following:
1. Check that there are no unusual nolses or vibrations.
2, Check that the platform is level when raised to bed height. If adjustments are
necessary, this can be done by adjusting nuts (A) on U-bolt (B} on platform
block (C). See Figure 2,

\
]
)

90° op° op°

FIG. 2.



3. Check for apparent damage to the lifigate such as bent or
distorted members, any cracked welds, which may have resulted
from overloading or abuse.

4. Check for any excessive wear in the following areas:

A. Roller and pin assemblies
B. Platform and hinge pins and pivot plates
C. Platform support chains and chain anchor poinis

5. Check that all platform pivot pins are in place and retalned by thelr
proper retainers. ' '

6. Check that all protective covers and guards are properly in place
and secured.

7. Check for oil leaks in these areas:

A. Lift cylinder

B. Hydraulic hose - replace if it shows signs of wear or
cracking.

C. Hydraulic fittings - tighten or replace as may be required to
stop leakage.

8. Check the oll leva! In the hydraulic reservoir focated in the cylinder
housing. With the platform open and at ground level, the oil
should be within 1/2 inch from the top of the reservoir.

See chart below.

HYDRAULIC FLUID CHART

Temperature Acceptable
Range ’ Fluids

75 to 165°F Exxon Univis J-26
-20 to 130°F Dexron Il

Exxon Superflo ATF
Shell Donax(R) TG

-50 to 80°F Shell Asro Fluid 4
Mobil Aero HFA
Exxon Univis J-13
MiL H-6606

9. Chack that all wiring and battery cable connactions are tight and
free of corrosion.




10. Lubrication of the TVL series gate should be as follows for all user conditions:

Area of Tallgate Tvpe of Lubrication * uenc
Slider Ralls - SAE 10 to SAE 20 oil 50 ¢cycles

Lift Chain SAE 10 to SAE 20 oil 100 cycles
Chain Anchor Links SAE 10 to SAE 20 oll 100 cycles
Locking Cams SAE 10 to SAE 20 oll 100 cycles

*NOTE: TVL gates which see less than 50 oycles par week must be lubricated in the areas
listed above no less than once a week. Once lubricated, run the gate up and down
through one complste cycle to spread lubricant more evenly.

11. Check the pump relief pressure and also the motor amperage at this pressure, These
values should be as follows:

Maodel Max Amp Draw Rellef Pressure {psl)
TVLi25 145 1850
TVLi6 160 2500

12. Torston bar adjustmant (See figure 3).

A, Place platform in stowed (vertical)
position.

B. Remove 5/8" dlameter bolt (A) from
center of tension adjusting bracket.

C. Place 1/2" square breaker bar In the
square hola of the adjusting bracket pin.

D. Turn breaker bar clockwlse to relieve
tension on 3/8" diameter boit (B} and
removae it from the bracket.

E.To Increase tenslon, rotate bracket
counterclockwise until dasired tension Is
reached. Line up hole in bracket to hole
in slider platform support and replace
bolt (B).

Fig.3

Semi-Annual Inspection

1. Perform the procedures outlined in the "Monthly Inspection and Maintenance.”
2. Inspsct pump motor by:
A. Discorineciing battery cable
B. Remove motor end cover
C. Examine the armature brushes for wear. (Brushes shouid be replaced if they are
less than 1/8" long).
D. Clean all resldue out from inside of the motor housing.
E. Apply several drops of light weight machine oll to the armature shaft bearing In the
motor end cover and reassemble the motor end cover.



3. If hydraulic oif In the reservoir is dirty:

A. Uniold platform and lower platform to the ground so the cylinder is fully retracted

B. Drain the oil from the hydraulic system and flush the entire system.

C. Remove the reservoir from the pump and clean the suction fine filter. Also clean out
any contaminants from the reservoir. Remount the reservoir when completed.
D. Replace the oil as outlined in Section 8 under Monthly Mainténance and Inspection,

INSPECTION AND LOCATION OF DECALS

Inspect all decals listed below to he certaln that they are In the proper location and

they are legible,

ALL DECALS MUST BE IN PLACE AND LEGIBLE OR ALL

WARRANTIES ARE VOIDI

item

Pari Name

Part Number

TRl o R < N I WO PR A A

Warning Decal

PTO Decal

Fast Idfe Decal
Dangsr Dscal
Operating Decal
Capacity Decal 1250#
Capacity Decal 1600#
Warning Decal
Warning Decal
Caution Decal
Refiector(3)

Thieman Nameplate
Toggle Switch Decal
Wiring Decal

Warning Decal-High Pressure
Lubrication Decal

" Lube Location Decal (4)

4671050
4650140
4650150
4608

4650780
4650080
4650750
4650790

4650760

4650770
5705
4650801
4650820
4617
4620
4662
4663

2F
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Gate Model! Qty.

ftem Part Number Description 125 | 125A | 16 ] 16A
1 3140-001 Main frame 80 (566"BH) 1 i
1 3140-002 Main frame 90 (56"BH) 1 1
1 3140-003 Main frame 95 (56"BH) 1 1
1 3140-004 Main frame 100 (56"BH) 1 1
1 3140-005 Main frame 80 (46"BH) 1 1
1 3140-006 Main frame 90 (46"BH) 1 1
1 3140-007 Main frame 95 (46"BH) 1 1
1 3140-008 Main frame 100 (46"BH) 1 1
1 3140-009 Main frame 80 (37°BH) i 1
i 3140-010 Maln frame 80 (37"BH) 1 1
1 3140-011 Main frame 95 {37"BH) i 1
1 3140-012 Main frame 100 (37"BH) i 1
2 4473 Powaer unit 1 1 i 1
3 42004 Cylinder assembly 1 1 1 1
4 4420410 Breather cap 1 1 1 1
5 4830-001 MJ-MAORB 90° 1 1 1 i
6 4951-002 .25 Hose assembly 1 1 1 1
7 4931-001 Restrictor MJ-MAORB 80° | 1 1 1 1
8 4350 Cable lug 1 1 1 11
9 8101-001 Clevis pin 1 1 1 1
10 5700022 Hairpin cotter 1 1 1 1
11 8120388 Flatwasher .38 2 2 2 2
12 31447 Toggle switch Asm 1 1 1 i
13 4301290 Wire harness i 1 1 1
14 4318-002 Battery cable 1 1 i i
15 4477 Solenoid 1 i 1 i
16 31558 Cylinder Retainer Weld 1 i 1 1
17 8180022 Screw .25 x 1 4 4 4 4
18 8120380 Lockwasher .25 4 4 4 4
19 8120375 Nut .25 4 4 4 4
20 5701960 Grommet 3 3 3 3
21 8456922 50 x 1.50 carrlage bolt 2 2 2 2
22 2103160 Locking cam 2 2 2 2
23 8120396 .50 Flatwasher 2 2 2 2
24 8103-021 .50 Lock nut 2 2 2 2
25 3109577 Sprocket housing assembly | 2 2 2 2
26 5793010 .25 x .75 Screw 8 8 8 8
27 3109140 Latch cable assembly 2 2 2 2
28 4300030 Batiery cable 25 1 1 1 1
29 8180126 Screw .38 x 1.50 2 2 2 2
30 5703 Pad 2 2 2 2
31 8111-0058 Screw #10 x .75 2 2 2 2
32 4319-002 Heat Shrink 1 1 i 1
33 4318-001 Battery cable #2 x 2' i i 1 i
34 4301770 Circuit breaker i 1 i 1
35 8120382 Lockwasher .38 2 2 2 2
36 4318-003 Cable #2 x &' 1 i 1 1

11,




Gate Modst Qly,

item Part Number Description 125 |125A § 16 16A

1 31528 Pusher weld 1 1 1 i
2 5700022 Halrpin cofter 7 7 7 7
3 31214-002 15T Bprocket assembly 1 1 i 1
4 31214-001 21T Sprocket assembly 1 1 1 1
5 5084-002 Tension rod 2 2 2 2
8 2504030 Chain pin bushing 4 4 4 4
7 B219758 .76 Jam nut 4 4 4 4
8 8067 Pin : 7 7 7 7
8 31214-003 | 137 Sprockel assembly 5 5 5 &
10 4100-002 Chain 85 90 (66" BH) 1 1

10 4100-003 Chaln §S 95 (56" BH) 1 1

10 4100-004 Chain 88 100 (56" BH) 1 1

10 4100-008 Chaln S8 80 (3746 BH) 1 1
10 4100-007 Chain S8 95 {37",46" BH) 1 i
10 4100-008 Chaln 885 100 {37" 46" BH) 1 1
10 4100-016 Chaln S8 80 (56" BH) 1 1

10 4100-017 Chain 8S 80 (37", 46" BH) 1 i
it 4100-001 Chaln CS 90,95,100 (56" BH) 1 1

11 4100-005 Chaln CS 90,685,100 (37",46" BH} 1 i
1 4100-020 Chain CS 80 (56" BH) 1 1

" 4100-021 Chaln CS 80 (377,46" BH) 1 1
i2 8106-005 .76 Lockwasher 2 2 2 2
13 4100320 Connacting link 4 4 4 4
14 8440646 Self tap screw 2 2 2 2
15 5703 Wear pad 1 1 i 1

12,
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Gate Mods! Qty.
ltem Part Number Description 126 |126A | 16 | 16A
1 31540-001 Stider weldment RH 1 i 1 i
i 31540-002+ Slider weldment RH 1 1 1 1
2 31541-001 Siider weldment LH 1 1 1 1
3 5702201 Wear pad LH upper 2 2 2 2
4 5702202 Wear pad RH upper 2 2 2 2
5 5702241 Woear pad LH lower 2 2 2 2
6 5702242 Wear pad RH fower 2 2 2 2
7 8109-012 Screw .25 x .75 16 16 16 i6
8 2013 Adjustment angle 2 2. 2 2
9 8120388 .38 Flatwasher 8 8 8 8
10 8180126 .38-18 x 1.50 Screw 4 4 4 4
11 8120382 .38 Lockwasher 4 4 4 4
12 8120377 .38-16 Nut 4 4 4 4
13 8103-019 .25 Locknut 16 16 16 16

+Used with aluminum platforms requiring a spring assembly,

13,



STEEL PLATFORM

(2
@ ®
Gate Model Qly.
ltem Part Numbsr Dascription 1256 |126A { 16 | 16A
1 3408-001 7530 Platform 1 1 1 1
i 3408-002 7536 Platform i 1 1 1
i 3408-003 7542 Platiorm 1 1 i 1
1 3408-004 8530 Platlorm i i 1 i
1 3408-006 8536 Platform 1 1 1 1
1 3408-006 8542 Plalform (see nole 1) 1 1 1 1
1 3408-007 8030 Piatform 1 1 1 1
1 3408-008 9036 Piatiorm ) 1 1 1 1
1 3408-009 8042 Platform (see hote 1) 1 1 1 1
1 3408-010 8530 Platform 1 i 1 i
1 3408-011 9536 Plattorm 1 1 1 1
1 3408-012 9542 Platlorm (see note 1) 1 1 1 1
2 2329 Stop i 1 1 i
3 8120380 .26 Lockwasher 2 2 2 2
4 8180022 .25 % 1.00 Screw 2 2 2 2
5 3189 Pin retainer 1 i 1 1
6 8180120 .38 x .75 Screw 2 2 2 2
7 8271713 .82 X .76 Screw 1 i i 1
8 8121674 .62 Lockwashaer 1 1 i 1
g 8130089 .62 Flatwasher 1 1 1 i
10 3108880 Adjusting brackst 1 1 i 1
11 5101-004 Torsion bar 85" platform 1 1 1 1
i1 5101-002 Torslon bar 90" platiorm 1 1 1 1
H 5101-003 Torslon bar 95" platiorm 1 1 1 1
11 5101-004 Torslon bar 75* platform 1 1 i i
12 8120382 38 Lockwasher 2 2 2 2
13 5504-001 Bushing P 2 2 2
14 5504-005 Bushing 2 2 2 2

Notes: 1. Requlres one spring assembly and appropriate fH slider,

14,




Gale Modal Gly. ‘ Gate Model iy,
ltem|{Part Numbat | Description H25]126A11611BA{ item|Part Number| Dsseription 125/125A116 164

3407-001 | 7530 Platiorm 3407-023 | 9536 Plattarm

3407-002 | 7636 Platform 3407-024 | 9542 Patlorm

3407-003 | 7542 Platform 3407-025 | 0548 Platiorm

3407-004 1 7548 Platform 3407-026 | 9554 Plallorm

3407-005 | 7554 Platorm 3407-027 | 9560 Platlorm {see note 1)
3407-006 | 7560 Platiorm 3407-028 | 9566 Pilatform (see note 1]
3407-007 | 7568 Platlorm - 2309 Stop

3407-008 | 8530 Piatorm B271713 |.62¥ .75 Screw
3407-009 {8536 Platform 62 Lockwashar
3407-010 {8542 Plallorm 8130999 | .62 Flatwvasher
3407-011 | 8548 Platorm 8105-001 | .25 x 1.00 Screw S5
3407-012 | 8554 Platiorm 8120382 }.38 Lackwasher
3407-013 | 8560 Platlorm 3108980 | Adjusting brackel
3407-014 | 8566 Platlorm (see note 1) 3198 Pin retalner
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3407-015 19030 Plattorm 16 | £101-001 { Torslon bar 85° platiorm
3407-016 | 80386 Platform 10 | 6101-002 | Torslon bar 80~ platform
3407-017 | 9042 Plalform 10 | 5101-003 | Torslon bar 95" platform
3407-018 [ 5048 Platform 10 | 5101-004 [ Torslon bar 75" platiorm
3407-019 | 9054 Platiorm 11 | 5504-001 Bushing

3407-020 | 9080 Platorm 12 | 5504-005 | Bushin .
3407-021 {9066 Platform (see note 1) 13 | 8180120 ].38%.75 Screw
3407-022 | 8530 Platlorm ) 14 | B8108-002 [.25 Lockwasher S8

-

Notes:
t. Requlres one spring assembly and appropriate RH slider.
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Gale Model Qly.

Part Number Description 128 H25A1 16 |16A

i | 6783150 _{ U-Bolt

2 | 9414073 | .44 Locknut

3 | 4101-009 | Chain 48,54" deep alum.
3 | 4101011 | Chain 60,66° deep alum.
3 | 4101-012 | Chain-stee!30,36,42" ahum.
4 5702300 [ Protective sleeve

SR NN SN
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Gale Model Q.
o |Part Number|[  Descilption 125]126A | 16 [ 16A]

2714-001 | Steel Cover 80 1
274-002 | Sleel Cover 90
2714-008 | Stael Cover 85
2714-004 { Blagl Cover 100
1 2718001 | Steel Cover 80 Wilower Lights'
2715002 | Steal Cover 80 Wilower Lighls®
2715008 | Stasl Cover 95 Wilower Lights*
2715034 | Steal Cover 100 WILWR:, his*
2158901 | Steel Cover 80 Wilppshlighls
27158002 | Stesl Gover 50 Wipper Lights
27168003 | Stesl Cover 95 Willppor Lights
27158-004 { Steel Cover 100 Wi ﬁ)er his
2711411 | Aluminum Cover 85 Willpper Lights
Alumlnum Gover 80 WﬁijpEl Lights
2711413 | Aluminum Cover 95 Willpper Lights
2711414 | Alumipum Cover 100 Wisppar Lighls
StopTurn/Taiight
4301330 | Back-up kght
5702270 | Plastic square nut
5702280 | Screw
5733010 | .25x.52 Screw
4300550 | License plale fight
6752020 | Gaska! {nol shown)
4308 Tailtight Wiring Harness
4368 Taflight Wirlng Harnass

*Nol for use on Low Bed applications
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Hem | Parl Number Description Qty.

1 £793150 U-BOLT 1
2 9414073 Locknut 2
3 | 5101120 Spring i

ELECTRICAL PICTORIAL

TOGGLE GRAVITY DOWN ELECTRIC CONTROL
SHITCH (TOGGLE OR REMOTE PENDANT)

REMOTE

—JED'[.]]‘EL 7 PENDANT

ELACK
GREEN
WHIE

7.




TROUBLESHOOTI UIDE
TVL126H6ET

Test Equipment: 1. 0-5000 psi pressure gauge
2. DC voltmeter/ohm meter

3,

DC amp meter

4. standard mechanics tools

Note: Please refer to the electrical diagrams and hose connection drawings In the liftgate's owners
manual when troubleshooting. This guide is only for standard Thieman lifigates, Special liftgates with
opilons other than those in the owner's manual will require special diagrams for troubleshooting. Read
and understand this entire guide completely before doing any troubleshooting. Certain listed problems
may be related to other problems listed $0 a comprehsnsive knowledge Is required before proceeding.

1. Problem — Pump motor will not run in the raise mode

Causes —

Corrections —

OO0 om

. Tripped clrouit breaker

. Defeclive or undercharged battery{ies)

. Improper battery cable connection or improper ground connection
. Defsctive or improperly wired ralse switch

. Detective of Improperly wired solenold start switch

Dsfective pump motor

- Reset the clrcuit breaker located within 2ft of the liftgate supply battery(ies).

b. The “at rest" voltage for the batteries without the englne running and under no

- voltage on the white w

load should be at least 12.5V. The minimum voltage betwesn the molor stud
and ground is 9V at maximum conditions, If proper voltags Is not present,
charge or replace the batterles. The battery(les) on the vehicle should be that
which has a minimum 150 amp reserve capacity. '

. Trace battery and ground cable connections to locate Improper connaction{s).

Make sure the ground cable Is installed going from the pump mounting screws
to bare metal an the truck frame. The ground cable from the batierles to the
frame must ba a heavy 2ga. cable and that is connected to bare metal on the
frame. There must be 12,5V present at the large terminal on the motor start
solenold where the 2ga, cable from the batterfes is connected. Replacé any
damaged cables and repalr any bad connections.

» Check for voltage on the black wire at the control switch. ) no voltage s

present the black wire from the motor start solenold Is loose or braken and
needs repaired. If voltage Is present then check for vollage at the white wire on
the switch with the switch in the “RAISE” position. If no voltage Is present,
replace the switch,

. Chack for voltage on the whits wire at the motor start switch when the switch is

activated. If no voltage exists the white wira Is loose or broken between the
switch and the motor start solenold. Check that the ground wire on the start
solenold Is connected Froperiy and there are no bad connactions. If thers s
re and the coll does not energize or if thers Is no voltage

6\1;_958!‘%1 at the motor tarminal then replace the start switch.

ith the switch activated in the “RAISE" position and the motor start solenold is
activated, check for voltage at the motor terminal. If voltage Is pressnt and the
motor Is not running, replace the motor.

2. Problem — Lifigate will not raise to bed with & load and the pump motor running

Causes —

a.
b.
c.
d
e.

Low hydraulic fluid

Ovarioad condition

Improperly adjusted or defactive main relief valve
Lift cylinder is bypassing, liftgate Is drifling down
Broken hydraulic line

18.



Carrections -

—

a.

a.

Clogged or disconnected suction ling

. Dsfective pump

Make sure the reservoir has the proper amount of fiuid. Check for the fluid line
through the plastic reservoir. The hydraulic fluid should be within 1/2" of the top
of the reservoir with the lifigate In the lowsrad position. Filf with Dexron (i
automatic transmission fiuid,

. The power unit on the TVL125/16 Is equipped with a lifting relief vaive o

prevent overioading of the liftgate. The relief setiing for the TVLs are:
TVL125 - 1950 psi -
TVL16 ~ 2500 psi

. See seclion “c” above for relief valve setting. Plumb a pressure gauge into the

high pressure clrcuit of the liftgate. Remove all oads from the lifigate's platform.
Engage the "RAISE" switch unill the lifigate is fully raised. Keep the “RAISE"
swilch engaged untll the pump bypasses through the relisf valve and note the
pressure on the gauge at ths time. If the rated rellef pressure is not present
during relief, adjust the high pressure relief vaive selting as nacassary. If the
relief pressure is not attainable the relief valve must be cleaned and/or
replaced or the pump is defective, See part “g" below.

. 1 the fiftgate will not raise with a load on the platform but emply Is ralsing

slowly or only partially, the cylinder may be bypassing. To chack for a bypassing
cylinder do the following. Lower the gate to the ground to relieve all pressure
from the cylinder. Disconnect the cylinder from the pusher. Press the "RAISE"
switch until the cylinder is fully extended and then for 15 to 20 seconds and
watch for a steady stream of fluld coming out of the breather pori. Replace or
rebulld any cylinders with fluld coming out of the breather port, as this indicates
fluid is bypassing the piston seals on the cylinder. Reconnasct rebuilt or
replaced cylinder and hoses as before,

. Broken or punciured hydraulic lines and fittings must be replaced with care o

avoid Injury from high pressure oil streams.

With the litgate at the ground, disconnsct the power unit and remove the
resarvolr. Check to see [f the suction tube Is clogged or has fallen out of the
pump base. Clean the screen or reattach the suction tube as required.

if all else fails replace the power unlt, it is probably worn out,

3. Problem - Liftgate will not lower
a. Defective lowering solenold coll or valve
b. Clogged or defective hydraulic Iines, fittings or flow controls

Causes -

Corrections -

a.

With the “LOWER" switch engaged check for voliaga on the green wire at the
switch. #f no voltage Is prasent replace the switch. |f voltage Is present, with the
"LOWER" switch engaged, chack for voltage at the green wire on the lower
solenold valve ¢oil terminal. If no voltage Is present, the green wire from the
"LOWER" switch is foose or broken and needs replaced. If thers Is voltage
{minimum of 9.5 volis) and ths valve Is not opening to aliow the gate 1o lower,
either the lower coll is bad or the entire lower coilivalve assembly Is bad. To
check 1o ses If the coll Is defactive, remove the graen wire from the spade
terminal on the Jower coll and check for continulty between the spade terminal
and the nut, which holds the coll on the valve stem. If continully does not exist,
replace the defective coll, othenwise replace the defective lower coll/valve

assembly.

. Remove any abstruction in the hosss, fittings or flow controls or replace any

hoss, fitling or flow control, which does not allow fiuld to flow through fresly.

4, Problem — Liftgate ralses slowly — The raise speed of the TVL.125/16 on a 56" bed height while
emply at 70° F Is approximately 18-20 seconds. The raise speed loaded for the same

conditions Is approximately 28-30 seconds.
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Causes - a. Overload condilion

b. Cold weather

c. Partially blocked suction screen

d. Lift eylinder is bypassing

e. Improperly adjusied or defective ralse relief valve
f. Low voltage and/or bad ground

¢

. Warn out pump

. See section 2b

Corrections - a

: b. Refer to Owner's Manual for alternative olls to use for cold weather conditions.
c. Remove reservoir and clean or replace suction screen as necessary.
d. See seclion 2d
e
f

. See section 2¢
. The minimum voltage between the motor stud and ground is 9.5 volts at

maximum load conditions. See section 1b and 1¢.
0. After all other corrections are performed it will be necessary to replace the

pump.

5. Problem — Foamy oll flowing from reservoir breather
Causes - a. Alris present in the system

Corrections - a. This can occur if air enters the system If the fluld level is low, see problem 2,
part a, or If the suction tube is disconnected, see problem 2, partf. Also alir
may enter through fittings, which are not tightened properly, so check for any
leaks around fitlings or hoses. Once the source of the air is determined, the
oylinder must be bled of all air. Most alr can be removed from the system by
lowering the gate to the ground 1o relleve all pressure from the cylinder,
unpinning the cylinder and cycling it back and forth several times from fully
extendéd to fully retracted and allowing the pump to bypass through the relief
valves for a few seconds in each direction.

8. Problem - Liftgate chatters when ralsing or lowering
Causes - &. Inadequate lubrication between sliders and rails
b. Rall wear surfaces are dirty & contaminated
¢. Wear pads are worn down or embadded with contaminants
d. Wear pad mounting screws are loose
. Platform chalns are not In equal tension

Correclions - a. The ralls should be fubricated on a regular basis. See the Owner's Manual for
the type and frequency of lubrication. Use lubrication holes at the top of each
rall for aptimum lubrication dispersal. DO NOT USE GREASEI

b, If lubrication of the ralls does not eliminate the chattering It may be necessary
to completely clean the rails and slider wear pads. Tha sliders should be
removed from the rails lo thoroughly clean the ralls and pads, Use a degreaser
to accomplish this, Lubricate the pads and ralls before reassembly. See step c.

¢. If the wear pads are worn down to the mounting screw heads or If they are
embedded with contaminants it will be necessary to replace them at this time.

d. Apply a thread locker loctite to tha threads of the screws and fighten.

e. Adjust the platform support chains so they are in egual tension,

It you hava any qusstions or problsms that are not covered In this gulds please call Thieman's
Engineering Depariment at 1-800-524-5210, _

20,
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GENERAL APPLICATIONS

AxLE Types

D60 & D70

5500-7000 Ibs. capacity LEAF SPRING

* Complete service manual
* Pregislon machined, lorged steel spindles
* Precislon machined Integral cast Iron hub/drums
* B-bolt and & bolt (UTG) hubs avallable
* Standard grease; opliohal oll bath;
E-Z Lube® or Nev-R-Lube™ optlon
* Press-In whee! studs {8-boli)
* 12 x2° C5A approved electrc brakes (al 60008),
12 x 2" hydrautic brakes
* Brakes are available with and wilhout parking fealure =
* Hydraulic free backing brekes avallable * High quality allioy steel springs In a variely of capaciles

* Hydraulic brakes - unt-servo end duo-servo avallable * Single, landerm or triple axie assemblies with equalized
* Inner wining system for easler Installation and protection of suspensions
brake wiring * Slipper spiing or double eye leaf sping suspension
* Heavy wall ' diameler fubs * Optional hanger and allaching parts kits avallable
* Stralght or Brop spindies (4" drop only) * Durable, wear-reslstant comporenis

* 2 year limiied warranty

@& TORFLEX®

* Totally rubber-cushioned for smooth, quiel Independent ride

¢ Easy Installation with less maintenance

* Less ranster of road shock which Ingilales cargo from
road shocks and vibration

CAUTION:

*+ Bell-damping action .
Triple axle assembliss are NOT
* Load-cariying cross member recommended for Torflex® axles.
* Rubber cords compounded for maximum dependabitity " ’
and durability * High and low profile brackels with opional mounting brackets

* Independent whael suspension syslam arg avallable
* & year limHed warranty on suspenston system * Rubber cushloning eliminates metal-to-metal contact

* Low profite for maximurn road clearance * Shock absorption provided by the nalural hysteresls of rubber
* Vartous slarting angles 1o control tralter height * Single or tandem axle assemblies (iriple assemblies are

nol recommended)
* Durable, wear-resistant components

-df-
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LEAF SPRING APPLICATION INFORMATION

E DOUBLE EYE SPRINGS D60 OVERHANG PER SIDE
. Min. Lise.*  Max,
g O gt Agp-135 20 —STlgh 583 500" 1080°
& Tandem AJP-233 4 DfGP-ShO!t 7.8 2.00° 1000
< e
Spring Length Auhe 5 - :
Q 217 - 24" pp* * Minlmum ovarhang with disc brakes z / \
A 1062 B350 25.75 SV Y ¢
m?' BU500  27.60 2050 . it
C 2875 3L00 3300 D70 OVERHANG PER SIBE ¥ H
41 D 1062 1200 1300 — ox o
) E 267 3100 339 “Shalgh 663 500" )
Far onlional 85" axls spael 7 Diop 7.87° 900"
g O andom AP es Y Nov-Rluba™ 637 9.00° D
Q Triple A/P-364
l\ Spring Length
21°  24' oz
" B PE60 2850 305D
o T 8080 5300 3500 Z
D 062 1500 1500
l% E 3080 3300 35.00 ~Fonvard y

Hanger Kits Quanity Per Kit
Part No, Desorlpfion Hi, HGR-104 HGR-105 HGR-248 HGR-249 HGR-348
028-805-00 Hanger 3,25* 2 4 ] £
028-006-00 Front Hanger 1.44° 2
020-008-00 Front Hanger  2.06° 7
024-031-00 Cenlar Hanger 3.62° ] P
030-026-00 Roar Hanger 91" 2 2 e
Alaching Parts Kit
Part No. Desoription AP-122  A/P-233  AJP-204f A/P835 ASP-364%
~006-052-01 Flange Lockaul [ 14 14 22 22
m 007-126-00 Shackls Bolt 2 a 8 10 {0
013-104-02 Equalizer ] i
m 01310502 Equalizer e ] P
“Oi312207  Equalizer . o - 5
013-128-02 Equalizés F3
018-011-00 Shacide Link e 'y 3 [ )
018-012-00 Shackds Link, Long 2 = e
018-020-00 Shackde Link Assy. 3 4 [ [
m 07802100 Shackle Link Assy., Long 2
Q 1 For 35* axla spacing using 267 springs
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GREASE LUBE PARTS
e PariHo. Description Hom  Pariflo. Descriplion Bolt Clicle

i OI0-05400 Girense Seai2os Fubs and Doms

1 o1 ., Seal 225" 24 008-174-05  Grease " stud Damounlable

z 037030-:02 25580 Inner Beadng Cone 24 006-174-086 Ol swd Demountabie

3 031-030-01 - 28520 Innet Beadng C 25 006-21904  Greaso " stud 8on6.60
T4 T OSI0I70T 14276 Oulel Beir ng“HLTmp- 85 Hub 75 OGo216-13  Greasa W thid ()

[ 031.528°01 15245 Oufer Beasing Gup - UTG Hub % G0801910  Gresse Vo stud BonbE0

§ . Gar.0200% 15123 Culer Beanng Cota - UTG Hub 25 . osoisos  Olwalad Bon6.5)

3 031-017-02  14125A Oules Beanng Gone - BE5 Hub 25 T h00219-2 Ol st Bonb.50

5. D05-001-00 s Fa TEE T ohas16e8 Qi eng . Gon6.60

00200 olfer Pin (6ol used on E- Plain Hibs

8 021-001-00  Greass Cap - TG Hub 26 008-231-09  Greass }"stud 8on 650

B 021-035-00 Greass Gap - 665 Hub 20 008-231-18  Graass %" slud € on 6.60
A OOT-04201 Greass CapE-Z DAed UTE & 00853120 Grease ¥ 8lud Bonb.60
TBA 02t 202"___——EE—F—Greass E-Z Lube® Chroma Updon UTG 5 G0g-2a1-16 - D415 ot B6n 6,50
BAT OZI043501  Greats 'Cimm E- Tiub

BRAKES

BA G21-043-02 Greasa Cap E-£ Lube® Chioms Oplon-§68 Hub
65 CES00100  E-Z LU TPIIG
[] 005-057-00  Spindle Wather
16 GO8D0500__ W18 Nutlor Film Glamp
3 016-032-00  Aim Clgrp

23 008-181-00  Spacia) dam Nutfor £-2 Eube® (alier 2002
- 006-190-00  Spindie Nut Helalner for £-2 LUbe® [atar 2002)

ftam Part Ho. Dascriplion H1-00
010-063-00 Off Genl 2.05" K23-328-00/K23-5%7-00

1
2 3103002 25580 Inner Beadng Cona
3 0103001 25520 bnner Beardng Gup

] 031-029-01 16245 Quter Bearing % UTG Hub . &
5 03102002 16123 Ouler Bakring Gona Fem — Pano, Dascription
3 031.0T7GZ_ " 14755A Duler Bearing Gone 10 GI50TF00_ W18 Shd-UTG
[ BOE-D01-00__ Bpindie Mul H 007-T2200 W20 % 1.64 Long Pressdn Sud”
7 OIO0Z00_ CofiarPhn - {hvbs prior to 1/04) .
E 021-035:00 O Cap (855 Huby T 11 0726200 .H-E‘O'L'x 2.50Long PressIn Shd”
ns -040-00 [+ ub) £hubs alter 1704}
i En“—"ﬁsfﬁzﬂ“““o‘ﬂ‘é_p PRig X i3 OGEGE00G_ ¥:-20 B0F Cora Nl
[ 505700 @.% Washer T9A D08-000-00  %-20 Sliinless lesl Capped Whael
L] S 05200 Filler Plug {865 &nd demouniatie) ns 007-132-00 st!ﬂﬂ‘m-h Siud
n3 04603200 O Gap Pig ns (0505300 W18 60° Cone Nt
18 006 118 Nullof Fim Clamp ns 007-232-00_ *-18 Pressin Ghd
P2 OIEB0200 _ Him Glamp - s 006-10800 18 60° Cona Hin
25 [ E85 0 Ring .
B OI00%500 T OTG D Hing Stud length measured under head o end of stud,

; Nola: & on 5.5 hubs are avallabie on these axdes. Ses seclon in 4000-6000
né - bot showh ~B0- . calegory,




12 x2" ELECTRIC BRAKE

5500 - 7000 LBS. CAPACITY

\}\ttem Pari Ho. Qiy/BIk
: T

Teseriplion Tiier PaniNo, GyiBrk  Deseilpion
0 RK3B3A05.00 LH Complels Brake Assembly [1] K23-82600 - 1 LH Complele Brake Assambly, Non Asbestos
] Ka3-10600 1 AH Complale Brake Assembly 4] K2332700 ¢ AH Complale Brake Assembly, Non Asbast
T 05804508 1 Backing Flals Assombly 1 RE0ag-05 1 Backing Fiate Astembly -
¥ 04710705 1 LH Achraing Levér Arm Assembly € BAM0r08 1 LN Aclualing Lever Amn Assemby
2 04710805 1 FiH Actuating Lever Am Assembly 2 BAS10805 1 RH Acluating Lever Arin Assembly
3 02100500 2 Wie Ciip 3T ] te Clip
4 OEH000 7 RetraclorSpnng 4 (M500500 2 Helraclof BpAng
& KW 1 Shoe and Lining Kl contalmng: E  K7t-127.60° 1 Shos and Lining Kil contalning:
1 204004400 Pamary S4L 1 #04024500 Brimary SAL
1 404004500 Sacondary SAL 1 #040-21800 Sacondary 5L
2 BO40-011-00 Bhos Hold Down Pia 52 2 #H9051-00 Shae Held Dovn Pl 92
2 RG48-077-00 Shoa Hold Down Spilap & Cup 2 _#48-07T7-00 Shos Hold Down Sping & Cup
6 OCII00400 1 Adjuster Assem 6 030000 1 Adjstor Assenbly
7 G4501800 ¥ Adjusting Scrow Spring 7 04601800 1 Adjusting Screw Spring
g K7i-105-007 1 MagnatKit conlalning: [ Krt10500 1 Magnel Kit conlaining:
§ 8042-055-01 Magosl (white wire) 1 #0424033-01 Magned {whhe wire)
m t 02100900 Magnel CRp 1 §027-009-00 Magnal Chip
1_EC{6-08000 Magnet § 1_#046:080-00 Msgnat
TR0 ;1 er {Plug Leping B Re00T00 1 Adiustel Stot
Q 16 (46-016-00 re Grommael 0 04501600 1 Viire Grommel
\ 11 00508700 1 Anchor PostWasher 11 DOSDB700 1 Anchorf PosiWasher
il 12 00513300 5 HulWasherAssembly "2 006-10300 5  HulV/asher Assembiy

* Hotncluded with complele brake assembly, Hems sold separalely.

5
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CSA approved al 60004#/14.2 8LR

These brakes are rafed to a maximum capacity of 6000 Ibs. / palr
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SPECIFICATION FOR 12000 GV

TOMIHAWK TRAILER
TOMIHAWK TRAILER
Tandem Axle = Heavy Duty
Capacity:
Tandem axle: 12,000 GVvwW
Size:
Tongue: 60 inches long

Bed: Tandem axle: 96" W by 15'

Bed and Frame: Shall be all steel construction with a minimum of 3" channel on 18" centers.
Main ralls shall be C7 * 12.25 pounds on 10" and 12" trailer beds and C7 * 12.25 pounds on 15"
traller beds. The deck shall be covered with 1/4-inch thick diamond tread plate with rolled over

edges.
Tires:

Tandem axle:
FIVE LT235/85R/16G tires on 16 x 8 CONV 8 bolt rims
(Load Range "G" - 8LUG). Rims must be supplied with HI-PRES bolt in valve. One tire & rim to

be mounted as spare.

Coupler Hitch: Adjustable position ball type hitch with 2-5/16 ball or Pintle and High test safety
chains.

Tongue Jack: 12,000 Ib. rated SWQ 180 DL-B W/ SR firmly attached through tongus,

Brakes: Electrical brakes on all axles with emergency break-away swilch and 12-volt battery for
independent operation of brakes,

Lights & Electrical: Tail and running lights provided in accordance with ICC regulations with ali
wirlng run in protective conduit. License plate mounting bracket attached and six-way male
connecting plug with matching female plug provided.

Paint: Unless otherwise specified, one coat of Gray primer with one finish coat of Wheatland
yellow,

Hoist & Tle Downs: Hydraulically operated hoist provided on bracket siluated to lift applicator
onto and off trailer. Tle down chains attached to bed of trailer.

Falcon Kettle W/ Traller



TOMIHAWK TRAILER
SPECFICATION CONTINUED

Provisions shall be made for mounting two 100 ib. and two 20 ib. L.P. gas tanks in the tongue
section of the trailer. An upright bracket shall be provided to anchor the two 100 Ib. tanks in
which will be run the necessary piping and shut-off valves and flex lines.

Optional Equipment:

(1) Rotating flashing light (available with Honda and Kubota engines only)
(2) Strobe light (available with Honda and Kubota engines only)

{3) Ten pound fire extinguisher

(4) Die storage box

(5) 3 x &' Arrowboard (avallable with Kubota engines only)

Falcon Ketile W/ Traller




MODELS Z482-E-Z602-E

D662-E-D722-E
D782-E-D902-E
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SAFETY FIRST

This symboi, the industry’s "Safety Alert Symbol", is used throughout
this manual and on labels on the machine itself to warn of the
possibility of personal injury. Read these insiructions carefully. I is
essential that you read the instructions and safety regulations before
you attempt to assemble or use this unit.

DANGER: Indicates an imminently hazardous situation which,
if not avoided, will resuli in death or serious
injury.

WARNING :  Indicates a potentially hazardous situation which,
if not avoided, COULD result in death or sericus

injury.

CAUTION:  Indicates a potentially hazardous situation which,
if not avoided, MAY resuli in minor or moderate

injury,

IVIPORTANT : Indicstes that equipment or property damage
could result if instructions are not followed.

NOTE : Gives helpful inTormation.




SAFE OPERATION 1

SAFE OPERATION

Careful operation Is your best assurance against an accident. Read and understand this section carefully before

operating the englne. All operators, no matter how much experience they may have, should read this and other
related manuals before operating the engine or any equipment attached to it. It is the owner's obligation to provide

all operators with this information and instruct them on safe operation.

Be sure to observe the following for safe operation.

1.

L]

OBSERVE SAFETY INSTRUCTIONS

Read and understand carefully this "OPERATOR'S MANUAL" and
"LABELS ON THE ENGINE" before attempting to start and operate the
engine,

Learn how to operate and work safely. Know your equipment and its
iimitations. Always keep the engine in good condition.

Before allowing olher people to use your engine, explain how to operate
and have them read this manual before operation.

DO NOT modify the engine. UNAUTHORIZED MODIFICATIONS to the
engine may impair the function andfor safely and affect engine life. If the
engine does not perform properly, consult your local Kubota Engine
Distributor ﬁrst

DO NOT wear loose, torn or bulky clothing around the machine that may
calch on working controls and projections or into fans, pulleys and other
moving parls causing personal injury.

Use additional safely items-PPE, e.g. hard hat, safety protection, safeiy
gogales, gloves, etc., as appropriate or required.

DO NOT operate the machine or any equipment allached lo it while
under the influence of alcohol, medication, or olher drugs, or while
fatigued. ,

DO NOT wear radio or music headphones while operating the engine.

IARARTR]
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. WEAR SAFE CLOTHING AND PERSONAL PROTECTIVE EQUIPMENT (PPE)

TAEAMAAAPGTZ0
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SAFE OPERATION

3. CHECK BEFORE STARTING & OPERATING THE ENGINE

Be sure {o inspec! the engine before operation. Do net operale the

' engine if there is something wrong with it. Repair it immediately,

Ensure all guards and shields are in place before operaling the engine.
Replace any that are damaged or missing.

Check fo see that you and others are a safe distance from the engine
before starting.

Always keep the engine at least 3 fest (1 meter) away from buildings and
other facilities.

DO NOT allow children or livestock to approach the machine while the
engire s running.

DO NOT start the engine by shorting across starter terminals. The
machine may siar in gear and move, Do not bypass or defeat any safety
devices,

KEEP THE ENGINE AND SURROUNDINGS GLEAN

Be sure o stop the engine before cleaning,

Keep the engine clean and free of accumulated dir, grease and trash to
avoid a fire. Store flammable fluids in proper containers and cabinels
away from sparks and heal.

Check for and repair leaks immediately,

DO NOT stop the engine without idling; Allow tha engine to cool down,
first. Keep the engine idling for about 5 minutes before stopping unless
there s a safely problem that requires immediale shut down.

Always stop the eigliie before refusling andfor lubricating.
DO NOT smoke or aflow flames or sparks in your work area, Fuel is
extrémely flammable and explosive under certain sonditions,

Refuel at 2. well yentilated and open place. When fuel and/or fubricants
a:{ija;sgf ed; refuel afler letting the engine cool down.

DO NOF mix gasolifie 6r alcohol with diesel fuel. The misture £an cause
a fire or severe engine damage.

Do not use unapproved containers &,0. buckefs, bottles, jars. Use
approved fuel storage containers and dispensers,

1BAABADAPOUO

1AEAAAAAPD120

. $AFE HANDLING OF FUEL AND LUBRICANTS -KEEP AWAY FROM FIRE

1AAACAAAPOGTIA
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6.

N

EXHAUST GASES & FIRE PREVENTION

Engine exhaust fumes can be very harmful if allowed to accumulate. Be
sure fo run the engine in a well ventiiated location and where there are
no people or livestock near the engine.

The exhaust gas from the muffler is very hot. To prevent a fire, do not
expose dry grass, mowed grass, oil or any other combustible materials
to exhaust gas. Keep the engine and muffler ¢lean at all times.

To avoid a fire, be alert for leaks of lammable substances from hoses
and lines. Be sure to check for leaks from hoses or pipes, such as fuel
and hydrauiic fluid by following the maintenance chegk list.

To avoid a fire, do not short across power cables and wires. Check to
see that all power cables and wirings are in good condition. Keep all
electrical connections clean. Bare wire or frayed insulation can cause a
dangerous eleclrical shock and personal Injtery.

ESCAPING FLUID

Relieve all pressure in the air, the oil and the cooling systems before
disconnecting any lines, fitings or related iterns.

Be cautious of possible pressure relief when disconnecting any device
from a pressurized system that utilizes pressure. DO NOT check for
pressure leaks with your hand, High pressure ofl or fuel ean cause
personal injury.

Escaping fluld_ under pressure has sufficient force to penetrate skin
calising serfous personal injury.

Fltiid &scaping from pinholes may be invisible, Use a piece of cardboard
or wood to search for suspected leaks: do not use hands and body. Use
safety goggles or other eye protection when checking for leaks,

If injured by escaping fluid, ses a medical doctor immediately. This fluid
can produce gangrens or severe allergie reaction,

I
- |
o
2
w

Magnifying glass

TABAAASAPY20F
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8. CAUTIONS AGAINST BURNS & BATTERY EXPLOSION

@ To avoid burmns, be cautious of hot components, e.g. muifler, muffler
cover, radiator, hoses, engine body, coolants, engine oil, ete. during
operation and after the engine has been shut ofi,

& DO NOT remove the radiastor cap while the engine is running or
immediately after stopping. Otherwise hot water wilf spout cut from the
rediator. Wait until the radiator is completely cool fo the touch before
removing the cap. Wear safety goggles.

2 Be sure o close the coolant drain valve, secure the pressure cap, ard
fasten the pipe band before operating. If thess parts are taken off, or
Ioosened, it will result in serious personat injury,

® The battery presenis an explosive hazard. When the battery Is being
charged, hydrogen and oxygen gases are extremely explosive.

@ DO NOT use or charga the battery if its fluld level Is below the LOWER

mark.
Otherwise, the component paris may detericrate ealier than expected,
which may shorien the service life or cause an explosion. Immedfately,
add distilled water until the fiuid level is between the UPPER and
LOWER marks.

& Keep sparks and open flames away from the battery, especially during
charging. DO NOT strike a match near the battery.

® DO NOT check the battery charge by placing a melal cbjeet anross the
terminals. Use a voltmeter or ydrometer. 1AAAAABAPDZI0

@ DO NOT charge a frozen battery. There is a risk of explosion, When
frozen, warm the battery up to at least 16°C (81° F).

il

1AEABAAAP0OBD

1ARAEAAAPDS2D

9. KEEP HANDS AND BODY AWAY FROM ROTATING PARTS

@ Be sure lo stop the engine before checking or adjusting the belt tension
and cooling fan.

@ Keep your hands and body away from rotating parts, such as the cooling
fan, V-belt, fan drive V-belt, puiley or flywheel, Contact with rotating
parls can cause severe personal Injury.

® DO NOT run the engine without safely guards, Insiall safety guards
securely before operation.

TABARABRAP4TO
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10. ANTI-FREEZE & DISPOSAL OF FLUIDS

=
L]
=
O
=
i

injury. In case of conlact with skin, wash it off immediately.

e DO NOT mix different types of Anti-freeze. The mixiure can produce &
chemical reaction causing harmful substances. Use approved or
genuine KUBOTA Anli-freeze.

® Be mindful of the environment and the ecology. Before draining any
fluids, determine the correct way lo dispose of them. Observe the
relevant environmental protection regulations when disposing of oil, fuel,
cootant, brake fluid, filters and batteries.

© When draining fluids from the engine, place a suitable conlainer
undemneath the engine body.

@ DO NOT pour wasta onto the ground, down a drain, or into any water
source, Dispose of wasle fluids according to environmental regulations.

@ Anti-freeze contains poison. Wear rubber gloves to avoid personal

1BJABAAAPG{SO

1BJABAAAPO150

11. CONDUCTING SAFETY CHECKS & MAINTENANCE

© When inspecting the engine or servicing, place the engine on a large flat
surface. DO NOT work on anything that is supported ONLY by lift jacks
ora hoist Always use blocks or the correct stands lo support the engine

® Disconnect the batiery from the engine before conducting service, Put a
"DO NOT OPERATE!" tag on the key switch to avoid accidental starting. ﬁ

& To avold sparks from an accidental short circuit always disconnect the
battery's ground cable (-) first and reconnect it last.

® Be' sure to stop the engine and remove the key when conducting daily
and pericdic maintenance, service and cleaning.

® Check or conduct maintenance after the engine, coolant, muffler, or
muffler cover have cooled off completely.

® Always use the appropriate tools and fixtures. Verify that they are in
good condition before performing any service work. Make sure you
undersland how to use them before service.

® Use ONLY correct engine barring techniques for manually rotating the 45apasspoaos
enging, DO NOT atiempt to rofate the engine by pu!img or prying on the
cooling fan and V-belt. This praclice can cause sericus personal injury
or premature damage to the cooling fan and belt.

¢ Replace fuel pipes and lubricant pipes with their hose clamps every 2
years or easlier whether they are damaged or not. They are made of
rubber and age gradually.

@ When servicing is perfarmed together by two or more persons, take care
{o perform all work safely.

@ Keep a first aid kit and fire extinguisher handy at all times.
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12. WARNING AND CAUTION LABELS

@ Part No.19077-8724-1 or 16667-8724-1
?) {55mm in diameler) (37mm In diameter)

Az B

ok, RUBEU3E,

ACAUTION

1ABAAANAP 1420

(& Part No.TAD40-4857-1
Stay clear of engine
fan and fan belt

TABAAAAAP148D
1ABARBEAFIE00

13. CARE OF WARNING AND CAUTION LABELS

1. Keep warning and caution labels clean and free from obstructing material. (

2. Clean warning and caution labels with soap and water, dry with a soft ¢loth.

3. Replace damaged or missing warning and caution labels with new labels Fom your local KUBOTA dealer.

4. If a component with warning and caution label(s) afiixed is replaced with a new part, make surs the new labsl(s) is (are)
altached in the same location(s) as the replaced component.

5. Mounl new warning and caution labels by applying to a clean dry surface and pressing any bubbles lo the outside edge.
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SERVICING OF THE ENGINE

Your dealer is interested in your new engine and has the
desire to help you get the most value from it. After reading
this manual thoroughly, you will find that you can do some
of the regular maintenance yourself,

However, when In need of parts or major service, be sure
to ses your KUBOTA dealer,

For service, contact the KUBOTA Dealership from which
you purchased your engine or your local KUBOTA dealer.
When in need of parts, be prepared to give your dealer the
engine serlal number, '

Locate the serial number now and record them in the
space provided, '

Type . “Serial No.

Engine

Date of Purchase

Name of Dealer

(To be filled in by purchaser)

{1) Engine serlal number

: I
i |
O
A
o
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NAMES OF PARTS

NAMES OF PARTS
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1ABAAAAAP1220

(1) Intake manifold

{2) Speed control lever
{3) Engine stop lever
(4} Ihjection pump

(5} Fuel feed pump

{6) Cooling fan

(7) Fan drivie pulley

(8} Gil filter carridge
{9) Water drain cock

{10) Oil filer plug

(11) Exhaust manifold
{12} Alternator

(13) Slertet

(14) Ot levsl gauge
{15) Qil prassure switch
(16} Flywhzel

{17) Ol drair plug

{18) Oil pan
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PRE-OPERATION CHECK

BREAK-IN

During the engine bréak-in period, observe the following by all means:
1. Change engir}e oil and oll filter cartridge after the first 50 hours of operailon {See "ENGINE OIL" in Periodic Service

Section).
2. When ambient temperature is low, operate the machine after the engine has been completely warmed up.

DAILY CHECK

To prevent trouble from eccurring, it is Imporiant to know the conditions of the engine well. Check it before stariing.

y CAUTION
To avoid personal injury: -
@ Besureto ins'tai! shilelds and safeguards attached to the engine when operating.
® Stop the engine at a flat and wide space when checking. .
© Keep dust or fuel away from the battery, wiring, muffler and engine to prevent a fire.
Check and clear them before operating everyday. Pay attention to the heat of the exhaust pipe or exhaust

gas so that it can not ignite trash.

Item | ‘ .' L - 'Ref; page
1. Parts which had trouble in previgus operatioh - - -
2. By walking arcund the machine (1} Oil or water leaks ' 13 to15
(2) Engine o_i.l level and cqnfémin‘atipn 13
(3) Amount of fuel ) R
(@) Amount of coolant 15
| (5) Dustin air cléaner dust cup 18
(8) Damaged parts and lobséned bolts and nuts . -
3. By inserting the key into the (1) Proper functions of meters and pildf lamps; no staing 6’n | )
starter switch these parts
(2} Proper function of giow lamp timer ‘ -
4. By starting the engine - {1) Color of exhaust fumes 7
{2) Unusual engine noise 7
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OPERATING THE ENGINE

STARTING THE ENGINE(NORMAL)

1. Set the fuel lever to "ON".

A CAUTION j‘

To avoid personal injury:

e Do not allow children fo approach the machine
while the engine is running.

2 Be sure to install the machine on which the
engine is installed, on a flat place.

& Do not run the engine on gradients.

e Do not run the engine in an enclosed area.
Exhaust gas can cause air pollution and
exhaust gas pofsoning.

e Keep your hapds away from ‘rotating parts
{such as fan, pulley, belt, flywheel ete.) during

operation. ‘

® Do riof operate the machine while under the
influence of alcohol or drugs. ABAAAAAPI23D

@ Do not wear loose, torn or bulky clothing (1) Fuel laver {A} "ON"
around the machine. It may ¢atch on moving ' (B) "OFF"

parts or controls, leading to the risk of
accident, Use additional safety items, e.g. hard

hat, safety boots or shoes, eye and hearing 2. Place the engine stop lever in the
protection, gloves, etc, as appropriate or "START" position.
8 'rDec?Ll;lc:fi‘rear rrad'io or music headphones while 3. Place the S_peetl control lever at more
! P than hali "OPERATION"

operating engine.
@ Check to see if it is safe around the engine

before starting.

¢ Reinstall safeguards and shields securely and
clear all maintenance fools when starting the
engine after maintenance,

IMPORTANT : _
@ Do not use ether or any stariing fluid for starting the

‘engine, or a severe damage will oceur.

@ When starting the engine after a long storage (of more
than 3 months), first set the siop lever to the "STOP"
positien and then activate the starier for about 10
seconds to allow oil to reach every engins part.

1ABAAAAAP4240

{1) Speed Confrol isver  (A) "OPERATION"
{B} "IDLING"
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4, Insert the key lnto the key switch and
turn it "ON".

1ABAAAAAP1250

{A) "OFF* SWITCHED OFF
(B) "ON" OPERATION
{C)"GL" PREHEATING
{D)"ST" STARTING

5. Turn the starter switch to the
"PREHEATING” position to aliow the
glow lamp to redden.

6. Turn the key, to the "STARTING"
position and the engine should start.
Release the key immediately when the
engine starts.

7. Check to see that the oil pressure lamp
and charge lamp are off. If the lamps

are still on, immediately stop the
en_g_irje,' a'rid determine the cause.

(See "CHECKS DURING OPERATION" in Operating
the Engine Section)

NOTE :
e [f the oil pressure lamp should be still on, immediately

stop the engine and check:

- if there is enough engine oil.
- if the engina off has dirt in it.
- if the wiring is faulty,

8. Warm up the engine at medium speed
without load.

IMPORTANT :
e If the glow lamp should redden too quickly or too

slowly, immediately ask your KUBOTA dealer to check
and repair iL.

& I the engine does not caich or start at 10 seconds after
the starter switch is set at "STARTING" position, wait
for another 30 seconds and then begin the engine
starting sequence again, Do not allow the starier
mofor to run continuously for more than 20 seconds,

COLD WEATHER STARTING

If the ambient temperalure is below* -5° C{23°F) and the
engine is very cold, start it in the following manner:
Take sleps (1) through (4) lefi,

5. Turn the key to the "PREHEATING"
position and keep it there for a certain
period mentloned helow.

IMPORTANT :
& Shown below are the standard preheating times for

various temperatures, This operation, however, is not
required, when the engine is warmed up.

Prehealing tima
Ambient yr——
temperature it glow lamp
p Ordinary heal type Hmer
Above 10°C {50°F) NO NEED
10°C (50°F) lo _Approx.
-5°C (23°F) 5 seconds
See NOTE:
*Below -5°C (23°F) ’ OAF”);’; gﬁ s
Limit of 20 seconds
continuous use

NOTE:
® In case of installifig’ standard glow lamp, glow lamp

goes off after abouyt 6 séconds, when the starter sWitch
key is turned to the "PREHEATING" posmon However
if necessary, keep the starter swilch key at the
"PREHEATING" position for longer time, according o
the left recommendation,

6. Turn the key to the "STARTING"

position and the engine should start.
(i the engine fails to start after 10 seconds, turn off
the key for 5 to 30 seconds. Then repeal steps (5)
and (6).)

IMPORTANT :
© Do not allow the starter motor fo run continucusly for

more than 20 seconds.

® Be sure to warm up the engine, not only in winter, but
also in warmer seasons. An insufficiently warmed-up
engine can shorlen lis service life.

@ When there is fear of iemperature dropping balow
-15°G (5°F) dstach the battery from the machine, and
keep it indoors in a safe area, to be reinstalled just
before the next aperation.

-l
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STOPPING THE ENGINE

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

2, Set the engine stop lever to "STOP"
position. ,

3. With the starter switch placed at "OFE"
position, remove the key.{Be sure to
return the stop lever as it was after
stopping the engine, and get ready for the
next starting.)

TABAAAAAR {1260
(1) Speed contral lever  (A)"IDLING™
{2} Engine stop laver (B) "OPERATION"
{C) "START"
(D) "STOP"

CHECKS DURING OPERATION
While running, make the following checks to see that al|
parts work well,

E Radiator Cooling water(Coolant)

£ WARNING
To avoid personal infury:

@ Do not remove radiator cap until coolant
temperature is well below its boiling point.
Then loosen cap slightly to the stop position, to
relieve any pressure, before removing cap

completely,

When the engine overheals and hot coolant averflows
through the radiator and heoses, stop the engine
immediately and make the following checks to determine
the causé of frouble:

Check item

1. Check to see if there Is any water leak;

2. Check to sée if there is ary obstacle around the
cooling air inlet or suflel;

3. Check lo see if thefe is any dit or dust Hstween

radiator fin aid tube;

Check to see i the fan belt is too loose;

Check to see If radiator water pipe'is clogged:

Check to see if anti-freeze is mixed into coolant in

Warm seasons:

oo

B Oil pressure lamp ,

The Janip lights up to warn the opsrator that the engine oil

pressure has dropped below the presciibed level. If this

shauld happen during operation or should not go off even

after the engine is accelerated more than 1000mm,

immediately stop the engine and check the following:

1. Engine ofl level (See "ENGINE OIL" in Malntenance
Seetien).

2. Lubricani system (See "ENGINE OIL" in Mainienance
Section).
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EFuel

A CAUTION

To avoid personal injury:

® Fluid escaping from pinholes may be invisible,
Do not use hands to search for suspected
leaks; Use a piece of cardboard or wood,
instead, If injured by escaping fluid, see a
madical doctor at once, This fluld can produce
gangrene or a severe allergic reaction.

@ Check any leaks from fuel pipes or fuel
injection pipes. Use eye protection when
checking for leaks,

Be eareful not to smipty the fuel tank, Otherwise air may
enter the fuel system, requiring fuel system bleeding.
(See "FUEL" in Maintenance Section).

B Color of exhaust

While the erigine is run within the rated output range:

@ The color of exhaust remalns colorless.

@ |f the output slightly exceeds the rated fevel, exhaust
may become a Iittfe colored with thie output level kept
consiant.

@ If the engine is fun continuously with dark exhaust
emission, it may léad to trouble.

EImmediately stop the engine if;

@ The engine suddenly slow down or accelerates,

® Unusual noises suddanly appear.

@ Extizust fumes suddeply become very dark.

® The oil pressure lamp or the water temperature alarm
lamp lights up.

REVERSED ENGINE REVOLUTION AND
REMEDIES

A CAUTION

To avoid personal injury:

® Reversed engine operation can make the
machine reverse and run it backwards: it may
lead to serfous trouble.

e Reversed engine operation may make exhaust
gas gush out into the iniake side and ignite the
air cleaner; It could catch fire.

Reversed engine revolution must be stopped immediately
since engine oil circulation is cut guickly, leading to
serious frouble.

EHowto teII when the engine starts running
backwards

1. Lubr;catang oll, pressufe dmps sharply, Cif. pressure
warning light, if used, will light,

2. Since the intake apd exhaust sides are reversead, the
sound of {he engine chariges, and exhaust gas will
cormne out.of the alr cleaner,

3. A louder knocklng sound will be heard when the
engine staris runn:ng backwards

B Remedies

1. Immediately set the engine siop lever to "STOP"
position ta stop the engine,

2. After stopping the engine, check the alr cleaner, intake
rubbar tube and other paris and replace paris as
needed,
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MAINTENANCE

MAINTENANCE

A CAUTION

To avoid personal Injury:

Be sure to conduct daily checks, periodic
maintenance, refueling or cleaning on a level
surface with the engine shut off and remove the

“Key.

Before allowing other people o use your
engine, explain how to operate, and have them
read this manual before operation,

Whei cleaning any parts, do not use gasoline
but use fegular cleanser. ‘ s
Always use proper tools, that are in good
condition. Make sure you understand how fo
use them, before performing any service work.
When installing, be sure to tighten all Bolis lest
they should be loose. Tightei the Bolts by the
specified torque, ‘ '

Do.fot put gy tools o tie battery, or batery
teiminals may shsrt out. Sévera buins or fire
could result. Detach the baftery from the
engine hefors maintenance,

Do not touch muffler of éxhaust pipes while
they are hot; Severe burns coild résult.

1ABAAAAAP2T0

1ABAAAAAP 1280
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SERVICE INTERVALS

Observe the following for service and maintenance.

The lubricating oil change infervals listed in the table below are for Glasses CF, CE and CD lubricating oils of AP} classifl-

cation with a low-sulfur fuel in use. If the CF-4 or CG-4 lubricating oil is used with a high-sulfur fuel, change the lubricating

oil at shorter intervals than recommended in the fable below depending on $he operating condition.

Interval ltem Ref.page

Every 50 hours Check of fuel plpes and clamp bands 12 @

See NOTE Change of engine ofl {(depending on the ol pan) 13,14 ©
Cleaning of air cleaner element 18,18 1| @
Cleaning of fuel filter 12

Every 100 hours _
Chsck of battery electrolyte level 18,20
Check of fan belt tightness 20
Check of radiator hoses and clamp bands’ 16

Every 200 hours Replacement of oll filter caniridyge (depending ori the ol pan) 15 ©
ChecK of intake air line - @

Every 400 hours Replacement of fuel filter element 12 @
Removal of sediment in fuel tank -

Every 500 hours Cleaning of water jacket (radiator interior) -
Replacement of fan bell 20

Every one or two months | Recharging of battery 19,20

Every year or every 6

cleanings of air cleaner | Replacement of air cleaner element 18,18 2@

element

Every 800 hours Check of valve clearance 22

Every 1500 hours Chack of fuel injection nozzle injection pressure - 3| @
Check of turbo charger - B3| @

Every 3000 hours Check of injection pump - 3| @
Check of fuel injection timér - B @
Replacément of ballery 19,20
Replacement of radiator hoses and clamp bands 16

Every two years Replacement of fuel pipes and clamps 12 Bl @
Change of radlator coolant (L;L.C.}' 15
Replacement of intake air line - 4@

IMPORTANT ;

e The jobs indicated by @ must be done after the first 50 hours of operation.

*1 Alr ¢cleaner should be cleaned more often in dusty conditions than in nermat conditions.
*2 After 6 times of cleaning.

*3 Consult your locat KUBOTA Desaler for this service,

*4 Replace only if necessary.

@ The items lisied zbove (@ marked) are registered as emission related critical parts by KUBOTA in the U.S. EPA
nonroad emission regulation. As the engine owner, you are responsible for the performance of the required
maintenance on the engine according to ihe above instruction.
Please see the Warranty Statement in detall.

I
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NOTE : ® Lubricating oil
© Changing interval of Engine oil and oil filter With the emission control now In effect, the CF-4 and
cartridge. CG-4 lubricating oils have been developed foruse of a
*Oif pan depth fow-sulfur fuel on on-road vehicla engines. When an
— off-road vehicle engine runs on a high-sulfur fuel, it is
101 mm 121 mm advisable to employ the CF, CD or CE lubricating of
(3.981n.) (4.76n.) with a high total base number. If the GF-4 or CG-4
o 50 Hrs (Initlal) ' lubricating oil is used with a high-sulfur fuel,_chanae
Z802-E Engine oil 100 Fire the lubricating oil at shorter intervals.
P902-E ) @ Lubricating oil recommended when a low-
Oitfiiter cariridge | 200 Hrs sulfiif or high-sulfur fuel is employed.
. 50 Hrs (initial) O : Reeomimendable X : Not recommendable
Z4B82-E Engine oif ‘ Fuel
DE62-E 75 Hrs 100 Hrs Lubricating © '
D722-E |— : . oll class ' Remarks
“ | Ol filter cartridge | 150 Hrs 200 Hrs i Low-sulfur | High-suifur
o 50 Hrs (initial) CF Q O TBNZ 10
prazg| o - 100 Hrs CF-4 O X
| Ol filer cartridge 200 Firs CG-4 O X

* 101 mm (3.98 In.j ofl pan depth is optional for Z482-F,
D662-E, D722-E,

**Standard replacement interval

® AP service classification: above CD grade

® Ambient temperature: below 35°C (95°F)
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FUEL Distiliation Viscosity . .
Fue! is flammable and can be dangerous. You should Temperatures, Kinematic V'SCES'P'
handle fuel with care. "CCF) oSt or Savbol
90% mm'/s at - .
Paint 140G 37.8°C(100°F)
2 CAUTION — — .
To avoid personal Injury: Min May Min Max Min Max
@ Do not mix gasoline or alcohol with diese! fuel, 282 338
This mixture can cause an explosion. {540} | (640) 19 44 328 40.1
@ Be careful not to spill fuel during refueling, I
fuel should spill, wipe it off at once, or it may Sulfur, Copper Cetane
cause a fire. welght Silp Number
@ [Do not fail to stop the engine before refueling. % Corrosfon
Keep the engine away from the fire. Max Max ain
@ Be sure to stop the engine while:refueling or :
bleeding and when cleaning or changing fuel 0.40 No. & 40
filter or fuel pipes. Do not smoke when working o

around the battery or when refueling,

® Check the above fuel systems at a well
ventiated and wide place.

e When fuel and lubricant are spilled, refuel after
letting the engine coal off,

e Always keep spilled fuel and lubricant away
from engine.

B Fuel level check and refueling

1. Check !0 see that the fuel lavel is above the lower limit
of the fuel level gauge. '

2. Ifthe fuel is too low, add fuel to the upper limit. Do not
overdill,

No.2-D is a distillate fuel oil of lower volatility for engines
in industrial and heavy mobile service.

{SAE J313 JUNBT)
Grade of Diesel Fuel Oil According to ASTM D875
Carbon
Flash Point, | aterand | o ivech, | Ash,
c Sediment, . .
) volure 10 percent waight
{F) b Residuum, %
7 "o
o
Min Max Max Max
52
(125) 0.05 0.35 0.01

Thé cetane numbér is required not less than 45.

IMPORTANT :

@ Be sire fo use a strainer when filling the fuel tank, or
dirt or sand in the fuel may cause. trouble in the fuel
injection pump. '

e For fuel, always use diesel fuel. You are required not
to use aiternat_ive fuel, because ifs quality is unknown
or it may be inferior in quality, Kerosene, which is very
low In cetane rating, adversely affecis the engine.
Diesel fuel differs in grades depending on the
température.

@ Be careful not to let the fuel tank become empty, or air
can enter the fuel syslem, necessitating bleeding
before next enhgine start,

-HAir bleeding the fuel system

A CAUTION

To avoid personal injury;

e Do not bleed a hot engine as this could cause
fuel to spill onto a hot exhaust manifold
creating a danger of fire.

Air bleeding of the fuel system is required if;

#® after the fue! fiiter and pipes have been detached and
refitted,

o after the fuel tank has become empty; or

@ befdre the engine is to be used after a long storage.
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12 PERIODIC SERVICE
{
[PROCEDURE] :
1. Fill the fuel tank to the fullest extent. Open the fusl filter
lever.
2. Loosen air vent plug of the fitel filter a faw turns,
3. Screw back the plug when bubbles do not come up
any more.
4. Open the alr vent plug on top of the fuel injection
pump.
5. Retighten the plug when bubbles do not eome up any
more. '
1ABAAAAAR1300.
(1} Clarp band
{2} Fuel pipe
B Cleaning the fuel filter pot _
EV&;::ry 100 hours of opefation, clean thé fuel filter in a
clean place to prevent dust Infrusion,
1. Close the fuef filter leger,
1ABAAAAAP4200 :
{1) Fuel filler laver (A} "ON" /
(2) Ait vent plug (B} "OFF" (' '

(3) Fuel filter pot

B Checking the fuel pipes

i CAUTION

To avoid personal injury;

® Check or replace the fuel pipes after stopping
the engine. Broken fuel pipes ean cause firas.

Check the fuel pipes every 50 hours of operation, When if;

1,
2.

3.

H the clamp band Is loose, apply dil to the screw of the
band, and tighten the band securely.

If the fuel pipes, made of rubber; became wom out,
replace them and clamp bands ‘every 2 years.

If the fuel plpes and clamp band$ are found worn or
damaged before 2 years' time, replace or repair them
at once,

After replaceinent of the plpes and bands, airbleed
the fust systein.

IMPORTANT :

@

When the fuel pipes are not installed, plug them at
both ends with clean cloth or paper to prevent dirt from
entering. Dirt in the pipes can cause fusl Injection
pump maliunction,

HABAAAAAP1310 -
(1) Fuel filter laver {A)"OFF"
{2) Fuel filter pot {B)"ON"

2. Remove the top cap, and rinse the Insida wiih digsel
fuel.

3. Take out the element, and rinse it with diesel fusl,

4, Afler cleaning, reinstail the fusl filter, keeping out of
dust and dirt.

5. Alr-bleed the injection pump.

VIPORTANT :
@ Entrance of dust and difl can cause a malfunction of

the fuel injaction pump and the injection nozzle. Wash
the fuet fitter eup periodically.
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1ABAAAAAPTI20

{1} O ring

(2) Filter element
(3) Spring

(4) Filter bow!

(B) Screw ring

ENGINE OIL

A CAUTION

To avoid personal injury:

e Be sure to stop the engine before checking and
changing the engine oil and the ofl filter
cartridge.

@ Do not touch muffler or exhaust pipes while
they are hot; Severe burns could result. Always
stop the engine and allow it to cool before
conducting inspections, maintenance, or for a
cleaning procedure,

© Contact with engine oil can damage your skin.
Put on gloves when wpsing engine oil. If you
come in contact with engine oil, wash it off
immediately.

NOTE :
@ Be sure to inspect the engine, locating it on a

horizontal place, If piaced on gradients accurately, oil
quantity may not be ineasured.

€ Ba sure to keep the oil Isvel between upper and lower
limits of the 6l gauge. Too much oil may cause a drop
in oulput or excessive hlow-by gas. On the closed
breather type engine in which mist Is sucked through
port, too much oil may cause oil hammer. While too
litlle ofl, may s&ize the engine's rotating and sliding
parts. {The closed breather is an option.)

E Checking level and adding engine oil

1. Check the engine oil level before starting or more than
5 minutes after stopping the engine.

2. Remove the oif leval gauge, wipe it clean and reinsiall
it. ‘ '

3. Take the oil level gauge out again, and check the oil
level,
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(1) Cit fitler plug [Lower end of oil level gauge]
(2) Oil level gaugs {A):Engine oif levef within this

tange is proper.




14 PERIODIC SERVICE

4. I the oil level is too low, remove the oil filler plug, and
add new oil to the prescribed level,

5. Aiter adding oll, wail more than 5 minutes and check
the cil level again. It takes same time for the oil o
come down lo the oil pan.

Engine oil quantity

Ol pan depth
Models ‘ .
"101 mm (3.881n.y | 121 mm {4.76 in.)
214L 25L
HMBZE | (h55USgals) | (0.66 USgals)
DSB2-E 321 3.8L
D722:F {0.84 U.S.gals.) (1.0 U.S.gals.)
36L
D782k : (0.95 U.S.gals,)
101 mm (3.98 in.)
Z602-E ‘ 25L -
{0.66 U.5.gals.)
101 mim {3.98in.)
Do02-E 3.7L -
(D.98 U.S.gals.)

*401mm(3.98in.) oil pan depth is optional.
Cil quantities shown are for siandérd oif pans.

IMPORTANT: | _
2 Enging oil should be MIL-L-2104C or have properties

of API classiflcation CD grades or higher.
Change the type of enging oil according 1o the ambient
temperature.

dbove 250 (r7'F) | SARRD or SAEIOW.30
0°Clo25"C (32 Fro7y°Fy| SAF20 o gﬁ? 3\‘,’533
below 0° C (32°F) SARI0ar §f§§;‘ 855:23

® When using oil different from the previous oné, be sure
to drain all the previous oil before adding the new
engine oil,

B Changing engine ol

A CAUTION

To avoid personal injury:

@ Be sure to stop the engine before draining
engine oil. _

e When draining engine oil, place some
coritainer underneath the engine and dispose it
according to local regulations.

# Do not drain oil after running the engine. Allow
engine to cool down sufficiently,

1. Change oil after the initial 50 hours of operation and
gvery 100 hours thereaffer.

2, Remove the drain plug at the bottom of the engine,
and drain all the old oil. Drain oil easier and completely
while the engine is hot, .
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1ABAAAAAP 1340

(4) Ol drain plug

3. Add new engine ofl up to the upper limit of the oil level
gatuge.
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B Replacing the oil filter cartridge

A CAUTION

To avoid personal injury:

© Be sure to stop the engine before changing the
oil filter cartridge.

e Allow engine to cool down sufficiently, oil can
be hot and cause burns,

1. Replace the oil filter carlridge after the initial 50 hours
of operation and every 200 hours thereafier.

Remove the old oil filter cartridge with a filter wrench.
Apply a film of cil to the gasket for the new cartridge.
Screw In the cartridge by hand, When the gasket
contacts the seal surface, tighten the cariridge enough
by hand. Because, if you tighten the cartridge with
wrench, it will be tightened too much.
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1ABAAAAAPI350 ' .

{1) Ot filter carlrldge
Remove with a filter wrench
(Tighten with your hand)

5, After the new cartridge has been replaced, the engine
oil level normally decreases a little. Thus, run the
engine for a while and check oil leaks through the seal
before checking the engine oil level. Add oil if
necessary,

NOTE :
@ Wipe off any ol sticking o the machine completely.

RADIATOR

Coolant will tast for one day's work if filled &l the way up
before operation start. Make it a rule to check the coolant
level before every operation.

A WARNING

To avoid personal injury:

@ Do not stop the engine suddenly, stop it afier
about & minutes of unloaded idling.

© Worlc only after letting the engine and radiator
cool off completely (more than 30 minutes after
it has been stopped).

® Do not remove the radiator cap while coolantis
hot. When coo! to the touch, rotate cap to the
first stop to allow excess pressure to escape.
Then remove cap completely.
If overheats should oceur, steam may gush out
from the radiator or reserve tank; Severe burns
could result,

B Checking coolant level, adding coolant

1. Remove the radiator cap after the engine has
completely cooled, and check to see that cooclant
reaches the supply port.

{1) Radlator pressure cap

2. |f the radiator is provided with a reserve tank, check
the coolant level of the reserve tank. When it is
between the "FULL" and "LOW" marks, the coolant wilf
last for one day'’s work,
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16 PERIODIC SERVICE

JABAAAAAP1370.

(A) "FULL"

{B) "LOW"

3. When the coolant level drops due to evaporation, add
water only up to the full level. :

4. Check to ses that two draln cocks; one is at the
crapkcase side and the other Is at the lower part of the
radiator as figures below. ‘

(1) Reserve tank

1ABAAAAAR13E0

. M@
1ABAAAAAPY2ED f’_%\'%

(1) Coolant drain cock

IMPORTANT :
® If the radlator cap has to be removed, follow the

caution and securely retighten the cap.
© |f coolant should be leak; consult your local KUBOTA

dealer.
® Make sure that muddy or sea water doas not enter the

radiator,
® Use clean, fresh water and 50% anti-freeze fo fill the

recovery tank,
© Do not refill reservs tank with coolant over the "FULL"

level mark,

® Be sure {o close the radiator cap securely. If the capis
loose or improperly closed, toolant may leak out and
decrease quickly, .

é Changing coolant

1. To drain coolant, always open both drain cocks and
simultaneously epen the radlator cap as well. With the
radiator cap kept closed, a complete drain of water is
impossible:

2. Remove the overflow pipe of the radiator pressure cap
to drain the reserve tank.

3. Preseribed coolant volume (U.8.gallons)

, Quantity
2:8L (0.74 U.S.gals.)

Modals
Z482.F, Z602-E

D&62:-E; D722-E,
D782-E, DY02-E

3.1L (0.82 U.B.gals.)

NOTE : .
@ Coolant quantitics shown are for standard radiaiors.

4. Animproperly tightened radiator cap or a gap between
the cap and the seat quickens foss of coolant.
5. Coolant {Radiator clearer and antl-freeze)

Season Coolanf
. Yure water and radiator
Summer " Fan
cleaner

Winter {(when'lemperature Pure water'and anti-freeze
dops below 0°C (32°F) or (See "Anti-freeze” in
L all season) Maintenance Section)

B Checking radiator hoses and clamp

CAUTION

To avoid personal injury:

% [Be sure to check radistor hoses and hoss
clamps periodically. If radiator hose s
damaged or coolant leaks, overheals or sevare
burns could oceur,

Check to sze If radiator hoses ars properly fixad aveary 200
hours of operation or § months, whishever comes first,
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1. If hose clamps are loose or water leaks, tighten hose
clamp securely.

2. Replace hoses and tighten hose clamps securely, if
radiator hoses are swollen, hardened or cracked,

Replace hoses and hose clamps every 2 years or earifer,

if checked and found that hoses aré swollen, hardened or

cracked.

B Precaution at overheating

Take the following actions in the event the coolant

temperature be nearly or more than the boiling point, what

is called “Overheating". Take these actions if the engine's
alarm buzzer sounds or the alarm famp fights up.

1. Stop the engine operation in a safe place and keep the
engine unloaded idling.

2. Do not stop the engine suddenly. Stop it after about 5
minutes of unloaded idling.

3. If the engine stalls within about 5 minutes of renning
under no load, lmmediatety leave and keep yourself
away from the machine. Never open the hood and any
olher part,

4. Keep yourself and others well away from the engine
for further 10 minutes or while the steam-blown out.

5. Checking thal there gets no danger such as burn, get
rid of the causes of overheating actording to ths
manual, see “Troub!eshootmg" section. And then, start
again the engine,

B Anti-freeze

CAUTION

Ta avoid personal injury:

® When using antt-freeze put on some protection

) such as rubber gloves,

‘e if should drink anti-freeze, 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 types of anti-freeze,

& Keep fire and children away from anti-freeze.

@ Be mindful of the envzronment and ecology
Before draining any fluids, f‘nd oiit the correct
'way of drsposmg by checking with’ local codes.

© Also, observe the relevant enwronmental
protect;on reguiations when dlsposmg of oil,
fuel, coo}ant brake ﬂE.Hd fi !ters and battertes

If #t freezes, coolant can damage the eylinders and

radiator. It is necessary, if the ambient temperature falls

below 0°C (32° F), io remove coolant after operating or to

add anti-freeze {0 it.

1. There are 2 types of anti-freeze available; use the
permanant typs (PT) for this engine.

2. Before adding anti-freeze for the first tims, clean the
radiator interior by pouring fresh water and craining 1t
a few times,

3. The procedure for mixing of water and anti-freeze
differs according to the make of the anti-freeze and the
amblent temperature. Refer to SAE J1034 standard,
more specifically also to SAE J814c,

4. Mix the anti- freeze with water, and then fill in to the
radiator.

IVIPORTANT : o
@ When the antl-freeze is mixed with water, the anti-

freeze mixing ratio must be less than 50%.

Vol % Freezing Point Boiling Paint *

Anti-freeze e o < R
40 24 -12 108 222
50 -37 -34 108 226

*At 1.013 x 10°Pa (760 mmHg) pressure
{atmospheric). A higher boiling point is obtained by
using a radiator pressure cap which permits the
development of pressure within the cdoling system.

NOTE
@ The above data represent industry standards that

necessitate a minimum  glycol content In the
concentrated anti-freeze,

® When the coolant level drops due to evaporation, add
water only fo keep the anti-freeze mixing ratio less
than 50%. In case of leakage, add anti-freeze and
water in the specified mixing ratio before filling into the
radiator,

® Anli-freeze absorbs molsture. Keep unused anti-
fresze in & tightly sealed container.

& Do not use radiator cleaning agehts when anti-freeze
has been added to the coolant. {Anti-freeze contains
an anti-corrosive dgent, which will react with the
radiator cleaning -agent forming- sfudge which will
affett the engine paris.)

il Radiator cement

As the radiator is solidly constructed, there is little
possibility of water leakage. Should this happen, however,
radiator cement can easlly fix it. if leakage Js serious,
contact your local KUBOTA dealer.
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18  PERIODIC SERVICE

AIR CLEANER

As the element of the air cleaner employed on this engine

Is a dry type, never apply ail ta it,

1. Open the evacuator valve once a week under ordinary
conditions-or daily when uged in a dusty place-to get
rid of large particles of dust and did.

2. Wipe the inside air cleaner clean with cloth or the Jlike
if It is dirly or wet.

3. Avold touching the efement except when cleaning.

4. When dry dust adherés to the element, blow
compressed air from the inside turning the element.
Pressure of tompressed air must be under 205kPa
{2.1kgflcm’, 30psi).

5. When cdrbon or oil adheres to the glement, soak the
element In detergent for 30 minutes, then wash it
several times in water, rinse with clegn water and dry
it naturally,

8. After element is fully dried, inspétt inside of the
element with a light and check If it is damaged or not.
(referring jo the Instructions on the label attached to
the glement.)

7. Replage the elément every vyear or every si¥
cléanings.

TABAAAAAR 1400

(1} Air. cleaner body
(2) Elefvient '
(3) Wing bolt

{4} Evacuator valve
(5) "TOP” mark

(6} Dust cup

IMPORTANT :
& MaKe sbre the wing bolt for the slement is tight

enough. i it Is loose, dust and dint may be sucked,
wearing down the cylinder liner and piston ring earlier
and thereby resulting in poor power outpu,

B For the air cleaner with a dust cup
(optional) _

Remove and clean out the dust cup before it becomes half

full with dust; usualfy once a week, or even every day if the

working surroundings are dusty.
Install the air cleaner dust cup with "TOP" indicated on the

rear of the cup in the upside. (However, it may be installed
in either direction when the cover is placéd at the lower

part,}

1ABAAAAAP 1410
(1) Element

{2) Alr cleansr body
{3) Bust cup

{4) Wing bolt

(5} "TOP" mark

IMPORTANT :
@ |fthe dust cup is mounted Incorrectly, dust or dift does

fiot collect in the cup, and direct attaéhmehts of the
dust to the element will cause its lifetime to shortén to
d great extent,

BATTERY
.CAUTION

T6 avoid personal injury:

® Be tarefiil not to let the battery electrolyte
contact your body o clathing. '

® Wear eye protection and rubbér gloves, since
the diluted sulfuric’ acid solifion buns skin
and eats holes in clothing. Should this oceur,
immediately wash it off with rurining water and

get medical attenition.

Mishandling of the battery shortens the sarvice life and
adds io maintenance cosls. Oblsin the maximum
periormance and the longast life of the batiery by handiing
properly and with cara,

Engine starting will be more difficult, if the battery charge
s low. Be carefud to rachargs it at an early occasion before
itIs too late.
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B Battery charging

A DANGER

The battery comes in two types: refillable and non-

refilabie,

@ For using the refillable type battery, follow the
instructions balow,
Do not use or charge the hattery if its fluid level
stands below the LOWER (lower limit level)
mark.
Otherwise, the battery component parts may
deteriorate earlier than expected, which may
shorten the battery's service life or cause an
explosion,

Immediately, add distiiled water until the

battery's fluid level is between the UPPER and
LOWER levels,

L CAUTION

To aveid personal injury:

® When the battery is being activated, hydrogen
and oxygen gasés In the battery are extremely
explosive. Keep opén sparks and flames away
from the bhatfery at all times, especlally when
charging the battery. )

© When charging the battery, remove the battery
verit plugs.

® When disconnecting the cable from the battery,
start with the negative terminal, and when
connecting them, start with the positive
terminai first,

@ DO NOT check the battery charge by placing a
metal object across the terininals. Use a
volimeter or hydrometer.

1. Make sure each electrolyle level is to the botiom of
vent wells, if necessary, add only distilled water in a
well-ventilatéd place.

@ ® ©
TABAAAAAR1420
(1) Battery electrolyiz level (A) “TOO LOw"
(B} "PROPER"

{C) "TOO HIGH"

2. To slow charge the battery, connect the charger
positive terminal to the battery positive terminal, and
negative to the negative.

3. Quick recharging charges the battery at a high rate in
a short time. As this is only for emergencies.

4. Recharge the battery as early as possible, or battery
life will be extremely shortened.

5. When exchangmg an old battery into new one, use
battery of equal specification shown in page 26,

JABAAAAAPR1430

(1) Thick black cable
{2) Baftery case
{3) Earth cable

1ABAAAAAR144D
(1) Plug (A) "HIGHEST LEVEL"
(8) *LOWEST LEVEL"
IMPORTANT :

@ Connect the charger positive terminal fo the battery
positive terminal, and negative {o the negative.

® When disconnecting the cable from the battery, start
with the negative terminal first.
When connecting the cable to the battery, start with
the positive terminal first.
If reversed, the contact of tools on the batiery may
cause a short.
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B Direction for long term storage

1. When storing the engine for long périods of time,
remove the battery, adjust the electrolyte to the proper
level, and store in a dry and dark place.

2. The battery naturally discharges while it is stored.
Rechiarge it once g month in sumimér, and every 2
mohiths in winter.

ELECTRIC WIRING
CAUTION

To avoid personal injury:
¢ Shorting of electric cable or wiring may cause
g fire.
8 Check to see if slectric cables and wiring
are swollen, hardened or cracked.
® Keep dust and water away from all power
connections.
Loose wiring terminal parts, make bad
connections, Be suré to repdir them before
starting the engine.

Damaged wiring reduces the capacity of electrical parts.
Cherige of repair damaged wiring immeadiately.

1. Use aulomobile low voltage wirlng cables for this
wiring harness.

2. Use fuse and slow blow fuse as wiring protection.

3. Generally, available current of each fuse and size of
wire in this drawing are recommendable valus showed
by Kubota, use suitable size fuses and wires for each
machine to consideration to wiring selting and
connection with another lines.

4. Install slow blow fuse nesar by battery, and inslall fuss
box near by key switch.

5. Do not connect any parts which may cause induction
eurrent like moters lo AG line,

6. Use heatproof cables, if room temperature around
wire harness becoms over 75°C (167°F).

7. Remove painting at connecling position before
installation of each cable to any paris.

FAN BELT

B Adjusting Fan Belt Tension

@& CAUTION
To avoid personal injury:
®- Be sure {o stop the engine and remove the key
béfore checking the belt tension.
e Be sure {o reinstall the detached safety shield
- after malntenance or checking.

A deflection of betwean 7 to 9 mm
(0.28 to 0.35 in.) when the belt is
pressed in the middle of the span.

Proper fan belt
tension .

-

Stop the engihe and remove the key.

2. Apply moderate thumb pressure to. beit between ths
pulleys. .-

3. if tenision is incorreet, loosen the alternator miounting

bolts and, using a levef placed between the alterniator

and the engine block, pull the altémator- ouit Lintil the

deflection of the belt falis within deceptabld timits.

4, Repléce fan belt if it is damaged;
IMPORTANT : , Ny ‘
@ ifbéltis loosen or damaged and the fan is damaged, it

could result in overheats or ‘ins'ufﬁg:ieﬁt"bh'arging.
Correct of replace belt;

TABAAAAAP 1450 =
{1} Fan belt (A} 7108 mm (0.26 to .35 in.)
(2) Bolt and nut {under load of 10 kgf (22.1 Ibs})
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CARRIAGE AND STORAGE

CARRIAGE

& CAUTION

To avoid personal injury:

@ Fix the engine securely not to fall during
operation,

@ Do not stand near or under the engine while
earrying it.

@ The engine is heavy. In handling it, be very alert
not to get your hands and body caught in.

1. Use carrier such as crane when carrying the éngine, or
hurt your waist and yourself. Support the engine
securely with rope not to fall while carrying it.

2. When Efﬂ:ng the engme put Ehe Rook securely to metal
fittings attachéd to the engme Use strong hook and
fittings enough to harig the engine.

STORAGE

A CAUTION

To avoid personal injury:

® Do ndt clean the machine with engine running.

e To avoid the danger of exhaust fume
poisoning, do not operate the engine in a
closed building w:theut proper ventilation,

® When sforing the engine just after running, let
the engine cool off.

Before sidring the'engine for more than a few months,

remove any dirt on the machine, end

1. Drain the coolant in the rac!iator Open the cock at the
bottom of ihe radiator, and remove the pressure cap to
drain water completely Leave the cock open. Hang a
note written "No water" on the pressure cap. Since
water may, freéze when the témperature drops below
0°C (32°F), it Is very important that no water is left in
the machine.

2. Remove dirly engine oll; fill with new ofl and ,fun the

engine for about 5 minutes to let the oil penetrate toall

the paris.

Check all the bolts and nuts, and tighten if necessary.

Remove the battery from the engine, adjust the

electrolyle level, and recharge it. Store the batteryina

dry and dark place.

5. When the engine is not used for a Eong period of time,
run It for about & minutes under no load every 2 to 3
months to keep it free from rust. If the engine is stored
without any running, moisture in the alr may coidense
into dew aver the sliding parts of the engine, resulting
in rust there. '

6. if you forget to run the engine for longer than 510 6
months, apply enough engine oil to the valve guide
and valve stem seal and make sure the valve works
smoothiy before starting the engine.

7. Siore the engine in a flat place and remove the key
from engine

8. Do not store the engine in a place where has
ﬂa‘mr’neb!e materials such as dry grass or straw.

9. When covermg the engme for storage let engine and
muffler cool off coriipletely.

10.Operate the engine afier checking and repazring
damaged wirings or pipes, and clearing flammable
materials carrled by mouse.
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TROUBLESHOOTING

If the engine dees not function properly, use the foliowing chart to identify and carrect the cause.
B When it is difficult to start the engine

B When output is insufficient

Cause

Countermeasures

Cause

Countermeasurss

Fuet is thick and
doesn't flow.

*Check the fuel tank and fue! filter,

*Remove water, dift and other impurities.

*As all fuel will be filtered by the fitter, if
there should be water or. other foreign
mai{ers on the filer, clgan the filier with
kerosene.

Carbor sluck
around orifice of
nezzle plece

*Clean erffice and needie valve, being
very careful not to damzge the nozzle
orifice.

*Check nozzle to see if good. If not,
replace with new parts.

Air or waler mixed
in fuel syslem

*If afr Is in the fusl filler or injection lines,

the fuel pump Wil Hot work proparly. To
attain proper fuel injection pressure,
check carefully for loosened fuel line
coupling, lonse cap Aut, ete.

“Loosen air vent screws stop fusf filler
and fuel injection pump to eliminate all
theali i the fuel system.

Compressfon is
Insufficlent.
Leaking valves

*Bad valve and excessive wear of rings,

pistons and liners causa insufficient
compression. Replace with riely paris:
*Grind valves.

Fuel js insufficlent,

‘*Check fuel syster.

Thick carbon
deposifs on orifice
of injéction nozzle,

*This Is caused Wwhen water or dirt fs
mixad in the fuel, Clean the nozzle
injectiof plece, being careful not to
damage the orifice.

*Check {o see if iozzle is working
pfopérly or rot, if hot, Install & new
nozzle,

Valve clesrance is
wrong.

*Adjusi valve clearance to 0.145-
8.1 BSmm(O 0057-0.0072in} when the
engine is cold.

Overheating of
moving paris

*Check Iubrtcatmg ol system

*Check to seeif lubncatmg oil filter Is
working proper]y

*Filter eleméhit deposited with implrities
would cavse poor lubrication. Change
elemant.

*Check the cléardnce of bearing are
within factory specs.

*Chgck injection ming.

*Adjust iming 5,366 rad(20°) before top
dead eenfer.

Leaking valves

*Grind valva,

Valve clearance is
Wrang.

*Adjust to proper valve clearance of
0.145 {0 0.185 mm(0.0057 to 0.8072 in.)
with engine coid.

Fuelinjection timing
is wrong.

*Adjust injedtigh timing
*The injectlon timing is 0.366 rad(207)

beforeiop dead cenfer.

Air cleaner Is dirty

*Clean the element every 100 hours of
cperation,

Erigine oil hbatomes
thick in sold
weather and enging
cranks sl

*Changa grade of oif acéording to the

‘Weather (femperaltire.)

Fuel injaction
pressure Is wrong.

*Adjust to proper pressure. 13.7Mpa

(140 kgffom; 1991 psi)

Low compreassion

*Bad valve or excesswe wear of tlngs,
pistong and ilners calise |n5uﬁ|ment

‘compression. Repldce with new paris.

Injection pump
webr

*Do not use poor quatity fuel for it wilk
cause wear of the pump. Only use No.
2-D diesel fuzal,

*Chick the fuel infection pump element
and dellvary valve assembly and
replace as necessary.,

Baftery is
discharged and the
engine will not
crank.

*Charge batiery. ‘
“In wintér, always remove battery from

hachine, charge fufly and keep indoors.

Instalt in machine at time of use.

NOTE :

e |f the cause of trouble ¢an not ba found, contact your KUBOTA dealer.
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Bl When engine suddenly stops

E When engine must be stopped immediately

the engfne by the decomp and turn the engine lightly
by pulling on the fan bell. if the engine turns easily
without abnormalities, the cause of the trouble is
usuglly lack of fuel or bad nozzle.

B When color of exhaust is especially bad

during operation.

Cause Countermeasures Cause - Countermeasures
*Check the fue] tank and refill the fuel, if Engine revolulion
Lack of fuel necessary. suddénly *Check tha adjustments, injection timing
*Also check the fuel system for air or decreases or and the fuel system.
leaks, increases.
8ad nozzle *if necessary, replace with a new Unusual sound is *Check all moving parts carefull
nozzle. heard suddenly. gp ¥
Moving paris are -f;r:;_»cismeount of engina ol with o gﬁéﬁ;ﬁg e::J }::St “Check the fusl injection system,
overhesled due fo 'Chec?k Iughr}caiing oil system dark y especlally the fuel injection nozzle.
ful"rg%‘:r?;“ o | *Atevery 2 times of oil change, oil filler Y —
improper cartridge should be réplaced. e *Check the lubricating system.
lubrication *Check lo see if the engine bearing overhealed.
' clearances is within facltory specs, *Check the Iubricaling system,
. *Check, if the engine bearlng
NOTE : . ' ' O lamp fiht clearances are within factory specs.
@ When the engine has suddenly stopped, decompress " AMP 1GVS UP | vcheck the function of the relieve valve

in the lubricating system.
*Check pressure swiich.
*‘Check filler basa gasket.

Cause Countermeasures

Fuet governing

daviée bad Contact dealer for repalrs.

Fue!is of exiremely | *Select good qua[ily fuel.
poor quality, Use No. 2-D diesel fuel only.

Nozzle is bad. *Hf necessary, replacs with ngw nozzle.

*Cause is poor atomization, improper
injection timing, etc. Because of trouble
in injectiof System of in poar valve
adjustment, or compression leakage,
poor comgression, ete,

Check for thé cause.

Combustion is
incompleta.

B When engine overheafs

Cause Countermeasures
Engine oil “Check oil level. Replenish olf as
Insufiiclent required.

Fan belt broken or
glangated

*Change bell or adjuist belt tension,

Coolant Insufficient

*Replenish cootant,

Extessive
concentration of
antifreeze

*Add water only or change o coolant
with the specified mixing rafio,

Radiator net or
radiator fin clogged
wilh dust

*Clean nel or fin carafully.

Inside of radiator or
coolant flow rogte
corroded

*Clear or replace radiaior and parts.

Fan or radiator or
radiator cap

*Replace defective pafis,

or sensor defective

defective

Thermostat *Check thermosiat and replace if
defettive necessary,

Temperaluregavge | ‘Check temperature with thermometer

and replace if necesszary.

Ovefload running

*Reduce foad.

Head gasket
defective or water
leakage

“Replace parls.

Incorrest injection
timing

*Adjust to proper timing.

Unsuilable fuel
used

*Use the specified fual.

e o
B
=5
O
=
1)
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24  SPECIFICATIONS
Model Z482-E Z603-E ’ DBB2-E l D722.E D782.E Da02-E
Type Vertical, water-cooled, 4-cycle diesel engine
Number of cylinders 3
Bore and stroke 67 x 68 72x735 64% 68 67 % 68 B7 X 73.6 72x73.6
mmn}| (264x2688) | (283x290) | (2.52x2.68) | (264x266) | (2.64x2.90) {2.83 X 2.90)
Tolal displacemant 0,479 0.598 0.655 . 0.719. 0.778 - 0.898
L{cuin)|  (29.23) (36.55) {40.03) {43.88) (47.46) (54.80)
Combustion chamber Spherical Type (ETVES)
SAE NET Intermittent
KW from 9.32 /3600 11.6 /3600 ‘12.‘_9l 3600 'M.QISBDQ 13.5/3200 17.5/ 3600
H.P. (SAEJ1349) (12573800) | (15.6/3800) | (17.3/3800) | (18.8/3600) | (18.1/3200) | (2357 3600)
{HP / 1pm)
SAE NET Confinuous 3 o
kW/rpm | 8.05/3600 | 104/3600 | 11.48/3500 | 1245/3800 11.7/3200 | 1523600
H.P. (SAE.H349) (10.8/3600) | (135/3800) | (15.0/3800) | (16.3/3600) | (16.7/3200) | (30.473660)
{HP F1pm) ‘ ‘
Maximum bare Sﬂee"rpm 3800 3850 3800 3450 3850
Maximum bare idling : - e
speed rom 800 to 900 99{3 o 1000 800 1s 900 ,90'0 to 1000
Ordar of firing ' 1-2 4-2.3
Birectitii of fotation N Counter-clockwise (visived from fywheel side)
Infection pump Bosch MD Typé mini pimp
injéction pressurs 13.73 MPa, 1861 psi(140 kgffem®)
Injection timihg - " o R -
(Before T.D.c,)| -36612d(20°) | 0.35rad(20) 0.365rad(20°) 0.35rad(20°)
Compression ratlo 235:1 24:1 235:1 241
Fuel Diese) Fuel No,2-D
Lubricant . o
{AP] classification) . , sbovs CC grade
cnindn i[5 [ Ry
(fength x width x helght) 20, 479 5 1-. 42) : (16.77 ¥ 15:31 % 2047} 21.42)
Dry weight ' . o . _
(BB Spec,) kg (bs.) 531 {117.1) - 57.0 (125.7) 63.7 {140.4) l 63.1 (139.1) 1 63.5 {140.0) 72.0 {188.7)
Starting system Cell stastar (with glow plut)
Starting motor 12V,08kW | 12V, 1.0kw ] 12V, 0.8 KW 12V, 1.2 kw
Charging géneratar 12V, 150 W 12V, 480 W ’ 12V, 150 W 12V, 480 W
Recommended battery 12V, 28 AH, - ) 12V, 52 AH,
capacity (5Hr sapacity) equlvalent 12V, 35 AH, equivalent equivalent
NOTE :

& Specifications ars subject {o change withouwt notics,
& The baitery capacily Is indicated In 5-hour raiio.
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WIRING DIAGRAMS

EU standard for Alternator (Energize to stop)
Timer (Glow Lamp)  Timer (Key Stop)
15694-654980 T0070-31410

o)

leln
=t (:
21

Allemalor = s Solenoid
16678-64010 1y 2  Ra— "—"—mﬂ 1685160010
.r """"""""""" Fuel Pump ™7
58371- 51216&1&::

p_.

_@@3"” Gil Switch
= 15841-38010

. Waler Temperature
Switch

f[iJ WY LT =) 16222-83040 sfc.
, Elmg 23 28 JE : :
] s R Box | ) T Pilot Lamps
: : ! : 12V3.4W !
: ; I I ] 1) Charge | {each} !
! Hslow Blow Fusel AET 6T J: i) Glaw :
! Bal!ery 20YL:40A [ OFF 10 = =0=) Ll 5
) (2Y) |"34670.34530 ! AL A
: aCYL:50A ON o0 &
: 35080-34530 'PEHEE= (02,22 0] i Glow Plugs
i eelnieleieie e St |CTOFO10 !
Kay Switch R
15248-53590
“The pads boxed inl  _Jara reference, NOT equipzd for standard engine spac, ) TABAAAAAPISTA

*Uss wire size 8.5 ~ 0,85 mm® vith no mark.

KEA standard for Alternator (Energize to stop)

Timer (Glow Lamp)  Timer (Key Stop)
15594 (5990 ’ T9070(31410 P

o}

L]

i

’ bt
o

5
i
=

=

Altesnalor
16678-84010

A—
|[D

3
Solencid
bt 5‘@]’@ 16851-60010

Fud Pumn

‘ asan-smmm'
- 1
r :I- A J:
= ':"t')ﬂs's-.?utcia )
~ 15841-38018
Waler Temperalure
+ Swilch
fmmmomeeoos 16222-8304¢ elc.
1 5 T Water b ;
+ . ifol Lamps
: ] ol | avaaw
; r l -] ’ { ) Charge| {each) !
i = ... FISlow Blow Fuse TArT EF TS e] ¢ : O o ;
! Ballary | 56v1-40A TR e o T L Gow |
y (t2V) |"z4870-3453D o pmreia : Anas 0 T Teeeeees
: 3CYL:50A N R
i 35080-34530_PrE Heall CHOF0 : i Glow Plugs
"""""""""""""" » [ stan_[CHo—010] i
: Key Switch i o
JIEDI3E8Se0 . 3
*The paris boxed infZ__Jare reference, NOT equipad for standard enging spae IABAAAAAPIE2A

*Use wire size 0.5 ~ 0.85 mm?® with no mark

I
2
]
o
A
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EU standard for Dynamo (Energize to stop)

Regulator  Timer (Glow Lamp) Timer (Key Stap)

RP201-53710 15684-55600 T0070-31418

T

= ol

e EEE G
: Foiin .
nam REREE pEss - ) . Solenoid
20;531-34610 111 4 b l.li 1 16851-66010
. 4 T
| Ittt gatee Sfulsiahaloinde ]
— ’ ' Fuet Pump '
E}] ‘ i i 88371-51210 el |
£ i ]
‘ b e
it S
Starter , @ifl=- - 1584130010
szt Water Tempersture
el . = Syilch
oy _{ﬂ 16222-53040
T , e ETE ~jazmooemees mnem—— 3
- PSR JON g T [WF PR b+ alet ;
¥ T f ]
1 t PilotLamps
i i = - '
ol T o B35
i ¥ LIA0A BIACTIs]50 . 4
; “ahe | adstoiaasso [ OFE (O e O=G) - Slos :
' 3CYL:504 HoN OO a8 A b TTEEETEETRacsocaee- 4
tvevewsn..._..05DB0:34530 ! e P 53 . =
: e [Pree Has O""O"“O Y Glow Plugs
Siat_|OTOTORS i '
Key Swilch LA 4
1524853590
“ihe parts boxed iniZ"“Jars reference, NOT équiped fof standard enginz spse.
*Use wire size 0.3 ~ 0.85 mar® with no' mark. ’ 1ABAAARAPT53A

KEA standard for Dynamo (Energizé to stop)

Regulglar Timef (Glow Lam

RP201-53710 1565465000 ) Timer {K;s'g Stop)

il TG079-3

e=o A=2h [

-+

g

s
-

Dynamo d
17531-54010 T

[lw

B i N Solznoid
= E‘Q:DD‘U 1685160010

T

Fuel PUmy|

z Y
:ﬁgbm”'wiﬁ-smw efc, ;
| g e

e e e e e e F TS e ndnmemmam El

@lﬁb -z 15841-32010

Waler Temperalure
% Switch
18222:83040

5 Water

1 { ) Glow

_] : - 0 . .
‘[T 1 Siow Blow Fuse! RN l —--;~«~M—@Ch5’95 35;3%%?‘/“

i Taapard | 2CYLIA0A ; STIETR I

: B@gﬁ?’ 32670-34530 || OFF |0 =

; aac‘;j'olégcéé;sao {L_ON_JOfD g 4 4d a

H -, & . O
e [ Glow Plugs
Slart_| OO 00 i .

Kay Swilch A4
1E013-53590

Tha paris boxad inl S are reference, NOT equiped for standard engins spec.
*Uss wire size 0.5 ~ 0.85 mm?® with no mark,

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

Keep this owner’s manual handy, so you can refer to it at any time.
This owner's manual is considered a permanent part of the engine and
should remain with the engine if resold.

The information and specifications included in this publication were in
effect at the time of approval for printing. lllustrations are based on the
GX270. Only the QAE2 type is equipped for both electric and manual
starting. Honda Motor Co., Ltd. reserves the right, however, to
discontinue or change specifications or design at any time without
notice and without incurring any obligation whatever. No part of this
publication may be reproduced without written permission.
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INTRODUCTION

Congratulations on your selection of a Honda engine. We are certain
you will be pleased with your purchase of one of the finest engines on
the market.

We want to help you get the best resuits from your new engine and to
operate it safely. This manual contains the information on how to do
that; please read it carefully.

As you read this manual, you will find information preceded by a
symbol. That information is intended to help you avoid

damage to your engine, other property, or the environment,

We suggest you read the warranty policy to fully understand its
coverage and your responsibilities of ownership. The warranty policy
is a separate document that should have been given to you by your
dealer. ,

When your engine needs scheduled maintenance, keep in mind that
your Honda servicing dealer is specially trained in servicing Honda
engines. Your Honda servicing dealer is dedicated to your satisfaction
and will be pleased to answer your questions and concerns.

Best Wishes,
Honda Motor Co., Ltd.



INTRODUCTION

A FEW WORDS ABOUT SAFETY

Your safety and the safety of others are very important. And using this
engine safely is an important responsibility.

To help you make informed decisions about safety, we have provided
operating procedures and other information on labels and in this
manual. This information alerts you to potential hazards that could
hurt you or others. :

Of course, it is not practical or possible to warn vou about all the
hazards associated with operating or maintaining an engine. You must
use your own good judgment.

You will find important safety information in a variety of forms,
including:

* Safety Messages — preceded by a safety alert symbol /N and one
of three signal words, DANGER, WARNING, or CAUTION.

These signal words mean:

¥ | You WILL be KILLED or SERIQUSLY HURT if
2 you don't follow instructions.

AWARNING You CAN be KILLED or SERIQUSLY HURT if

= you don't follow instructions.

You CAN be HURT if you don‘t follow
instructions.

* Safety Headings — such as IMPORTANT SAFETY INEFORIMA TION,
» Safety Section — such as ENGINE SAFETY.
¢ Instructions — how to use this engine correctly and safely.

This entire book is filled with important safety information — please
read it carefully.
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ENGINE SAFETY

IMPORTANT SAFETY INFORMATION

Most accidents with engines can be pravented if you follow all
instructions in this manual and on the engine. Some of the most
common hazards are discussed below, along with the best way to
protect yourself and others.

Owner Responsibilities

* Honda engines are designed to give safe and dependable service if
operated according to instructions. Read and understand this
owner's manual before operating the engine. Failure to do so could
resultin personal injury or equipment damage.

* Know how to stop the engine quickly, and understand the operation
of all controls. Never permit anyone to operate the engine without
proper instructions.

* Do not allow children to operate the engine. Keep children and pets
away from the area of operation.

Refuel With Care

Gasoline is extremely flammable, and gasoline vapor can explode.
Refuel outdoors, in a well-ventilated area, with the engine stopped.
Never smoke near gasoline, and keep other flames and sparks away.
Always store gasoline in an approved container, If any fuel is spilled,
make sure the area is dry before starting the engine.

Hot Exhaust

* The muffler becomes very hot during operation and remains hot for
a while after stopping the engine. Be careful not to touch the muffler
while it is hot. Let the engine cool before storing it indoors.

* To prevent fire hazards and to provide adequate ventilation for
stationary equipment applications, keep the engine at least 3 feet {1
meter] away from building walls and other equipment during
operation. Do not place flammable objects close to the engine.




ENGINE SAFETY

Carbon Monoxide H.azard

Exhaust gas contains poisonous carbon monoxide. Avoid inhalation of
exhaust gas. Never run the engine in a closed garage or canfined area,

Other Equipment

Review the instructions provided with the equipment powered by this
engine for any additional safety precautions that should be observed
in conjunction with engine startup, shutdown, or operation, or
protective apparel that may be needed to operate the equipment,




CONTROLS & FEATURES

COMPONENT & CONTROL LOCATIONS

MUFFLER
AIR CLEANER THROTTLE LEVER
- «‘\@
% 4 |R —7 K
“- o 71 EnGINE swiTcH
SPARK PLUG - ok (QAE2 type}
50)
\*—"_ ,
- o
N [ EZR
Q{E
’, > & CIRCUIT BREAKER
—”@ . {QAE2 type)
CHOKE LEVER A \ it \
NS RECOIL STARTER
FUEL VALVE LEVER
STARTER GRIP internal vent carburetor ]
type (with TUBE CLIP}
FUEL FILLER CAP BREATHER TUBE

FUEL TANK

\ TUBE CLIP

ELECTRIC STARTER
(QAEZ type)

OIL DRAIN PLUG

OIL FILLER CAP




CONTROLS & FEATURES

CONTROLS

Fuel Valve Lever

The fuel valve opens and closes the passage hetween the fuel tank
and the carburetor.

The fuel valve lever must be in the ON position for the engine to run.

When the engine is not in use, leave the fuel valve lever in the OFF
position to prevent carburetor floading and to reduce the possibility of

fuel leakage.

FUEL VALVE LEVER




CONTROLS & FEATURES

Engine Switch

The engine switch enables and disables the ignition system.,
The engine switch must be in the ON position for the engine to run.

Turning the engine switch to the OFF position stops the engine.

QAEZ TYPE

ALL ENGINES EXCEPT QAE2

H oy /
il SIF & STAKY

ENGINE SWITCH

_::5: o
B
=  CIRCUIT BREAKER ‘g i
on

QAEZ Type

The engine switch on the QAE2 type includes a START position for
operating the electric starter. The key automatically returns to the ON
position when released from the START position.

The circuit breaker, which is located below the key, protects the
battery charging circuit {see page 12).



CONTROLS & FEATURES

Choke Lever
The choke lever opens and closes the choke valve in the carburetor.

The CLOSED position enriches the fuel mixture for starting a cold
engine.

The OPEN position provides the correct fuel mixture for operation
after starting, and for restarting a warm engine.

Some engine applications use a remotely-mounted choke control
rather than the engine-mounted choke lever shown here.

CHOKE LEVER

CLOSED

10




CONTROLS & FEATURES

Throttie Lever
The throttle lever controls engine speed.

Moving the throttle lever in the directions shown makes the engine
run faster or slower.,

Some engine applications use a remotely-mounted throttle control
rather than the engine-mounted throttle lever shown here.

THROTTLE LEVER

Recoil Starter Grip

Pulling the starter grip operates the recoil starter to crank the engine.

STARTER GRIP

11



CONTROLS & FEATURES

FEATURES
Oil Alert® System (applicable engine types)

The Oil Alert® system is designed to prevent engine damage caused
by an insufficient amount of oil in the crankcase. Before the oil level in
the crankcase can fall below a safe limit, the Oil Alert® system wili
automatically stop the engine (the ignition switch will remain in the
ON position).

It the engine stops and will not restart, check the engine oil level (page
26) before troubleshooting in other areas.

Circuit Brealker{QAE2 type only)

The circuit breaker protects the
battery charging circuit. A short circuit,
or a battery connected with reverse
polarity, will trip the circuit breaker,

The green indicator inside the circuit

breaker will pop out to show that the

circuit breaker has switched off. If this

occurs, determine the cause of the

problem, and correct it before CIRCUIT
resetting the circuit breaker, BREAKER

Push the circuit breaker button to reset.
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BEFORE OPERATION

IS YOUR ENGINE READY TO GO?

For your safety, and to maximize the service life of your equipment, it
is very important to take a few moments before you operate the
engine to check its condition. Be sure to take care of any problem you
find, or have your servicing dealer correct it, before you operate the
engine.

Improperly maintaining this engine,
or failing to correct a problem
before operation, could cause a
malfunction in which you could be
seriously injured.

Always perform a preoperation
inspection before each operation,
and correct any problem.

Before beginning your preoperation checks, be sure the engine is level
and the engine switch is in the OFF position.

Check the General Condition of the Engine

* Look around and underneath the engine for signs of oil or gasoline
leaks.

* Remove any excessive dirt or debris, especially around the muffler
and recoil starter.

¢+ Look for signs of damage.

* Check that all shields and covers are in place, and all nuts, bolts, and
screws are tightened.

13



BEFORE OPERATION

Check the Engine

» Check the engine oil level {see page 26). Running the engine with a
low oil level can cause engine damage.

The Oil Alert® system {applicable engine types) will automatically
stop the engine before the oil level falls below safe limits. However,
to avoid the inconvenience of an unexpected shutdown, always
check the engine oil level before startup.

» Check the transmission oil lavel on applicable engine types (see
page 29 ). Oil is essential to transmission operation and long life.

» Check the air filter {see page 31). A dirty air filter will restrict air flow
to the carburetor, reducing engine performance.

¢ Check the fuel level. Starting with a full tank will help to eliminate or
reduce operating interruptions for refueling.

Check the Equipment Powered by This Engine
Review the instructions provided with the equipment powered by this

engine for any precautions and procedures that should be followed
before engine startup.

14




OPERATION

SAFE OPERATING PRECAUTIONS

Before operating the engine for the first time, please review the
IMPORTANT SAFETY INFORMATION on page b and the chapter titled
BEFORE OPERATION.

AWARNING
Carbon monoxide gas is toxic.

Breathing it can cause
unconsciousness and even kill you.

Avoid any areas or actions that
expose you to carbon monoxide,

Review the instructions provided with the equipment powered by this
engine for any safety precautions that should be observed in
conjunction with engine startup, shutdown, or operation.

STARTING THE ENGINE

1. Move the fusl valve lever to the ON position.

FUEL VALVE LEVER

15



OPERATION

2. To start a cold engine, move the choke lever to the CLOSED position.
To restart a warm engine, leave the choke lever in the OPEN position.

Some engine applications use a remotely-mounted choke control
rather than the engine-mounted choke lever shown here.

CHOKE LEVER

3. Move the throttle lever away from the SLOW position, about 1/3 of
the way toward the FAST position.

Some engine applications use a remotely-mounted throttle control
rather than the engine-mounted throttle lever shown here.

THROTTLE LEVER
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OPERATION

4. Turn the engine switch to the ON position.

ALL ENGINES EXCEPT QAEZ QAEZ TYPE

ENGINE SWITCH

5. Operate the starter.

RECOIL STARTER (all engine types):

Pull the starter grip lightly until you feel resistance, then pull briskly.

Return the starter grip gently,

STARTER GRIP

17




OPERATION

ELECTRIC STARTER (QAE2 typa):

Turn the key to the START position,
and hold it there untii the engine starts.

If the engine fails to start within 5
seconds, release the key, and wait at
least 10 seconds before operating the
starier again.

Using the electric starter for more
than § seconds at a time will overheat
the starter motor and can damage it.

ENGINE SWITCH

When the engine starts, release the {OAE2 type)

key, allowing it to return to the ON
position.

6.1f the choke lever has been moved to the CLOSED position to start
the engine, gradually move it to the OPEN position as the engine
warms up.

CHOKE LEVER

18




OPERATION

STOPPING THE ENGINE

To stop the engine in an emergency, simply turn the engine switch to
the OFF position. Under normal conditions, use the following
procedure.

1. Move the throttle lever to the SLOW position.

Some engine applications use a remotely-mounted throttle control
rather than the engine-mounted throttle lever shown here.

THROTTLE LEVER

2. Turn the engine switch to the OFF position.

ALL ENGINES EXCEPT QAE2 QAE2 TYPE

ENGINE SWETCH
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OPERATION

3. Turn the fuel valve lsver to the OFF position,

FUEL VALVE LEVER

SETTING ENGINE SPEED
Position the throttle lever for the desired engine speed.

Some engine applications use a remotely-mounted throttle control
rather than the engine-mounted throttle lever shown here.

For engine speed recommendations, refer to the instructions provided
with the equipment powered by this engine.

THROTTLE LEVER
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SERVICING YOUR HONDA ENGINE

THE IMPORTANCE OF MAINTENANCE

Good maintenance is essential for safe, economical, and trouble-free
operation. It will also help reduce air pollution,

Improperly maintaining this engine,
or failure to correct a problem
before operation, can cause a
malfunction in which you can be
seriously hurt or killed.

Always follow the inspection and
maintenance recommendations and
schedules in this owner's manual.

To help you properly care for your engine, the following pages include
a maintenance schedule, routine inspection procedures, and simple
maintenance procedures using basic hand tools. Other service tasks
that are more difficult, or require special tools, are best handled by
professionals and are normally performed by a Honda technician or
other qualified mechanic.

The maintenance schedule applies to notmal operating conditions. If
you operate your engine under unusual conditions, such as sustained
high-load or high-temperature operation, or use in unusuaily wet or
dusty conditions, consult your servicing dealer for recommendations
applicable to your individual needs and use.

Maintenance, replacement or repair of emission control devices and

systems may be done by any engine repair establishment or
individual, using parts that are “certified” to EPA standards.
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SERVICING YOUR HONDA ENGINE

MAINTENANCE SAFETY

Some of the most important safety precautions follow. However, we
cannot warn you of every conceivable hazard that can arise in
performing maintenance. Only you can decide whether or not you
should perform a given task.

Failure to properly follow
maintenance instructions and
precautions can cause you to be
seriously hurt or killed.

Always follow the procedures and
precautions in the owner’'s manual.

Safety Precautions

* Make sure the engine is off before you begin any maintenance or
repairs. This will eliminate several potential hazards:
—Carbon monoxide poisoning from engine exhaust.
Be sure there is adequate ventilation whenever you operate the
engine.
—Burns from hot parts.
Let the engine and exhaust system cool before touching.
~ Injury from moving parts.
Do not run the engine unless instructed to do so.

* Read the instructions before you begin, and make sure you have the
tools and skills required.

To reduce the possibility of fire or explosion, be careful when
working around gasoline. Use only a nonflammable solvent, not
gasoline, to clean parts. Keep cigarsttes, sparks and flames away

from all fuel-related parts.

Remember that your servicing dealer knows your engine best and is
fully equipped to maintain and repair it.

To ensure the best quality and reliability, use only nsw, genuine
Honda parts or their equivalents for repair and replacement.
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SERVICING YOUR HONDA ENGINE

MAINTENANCE SCHEDULE
REGULAR SERVICE PERIOD (3) .
First Every | Every : Every
ITEM Refer
- Each | month 3monthst months year
Perform at every indicated o
. , Use or or or or
morith or operating hour interval, page
. 20 Hrs, | 60 Hrs, | 100 Hrs. [ 300 Hrs.
whichever comes first, :
e Engineoil Check level O 26
Change Q O 27
® ! Reduction gear oil Check level @] 29
{applicable types) Change O O 30
* 1 Al filter Check O N
Clean O 1O = 32
Replace O %
® | Sedimentcup Clean O 35
* | Sparkplug Check-adjust 0 36
Replace @]
Spark arrester Clean O 38
{optional paris}
* [ Idlespeed Check-adjust O (2} 37
® | Valve clezrance Check-adjust Oz —
* | Combustion chamber Clean After every 500 Hrs. {2) —
* | Fuel tank & filter Clean | | Q2 l -
® |  Fueltube Check Every 2 years {Replace if necessary} (2} —

* Emission-related items.

# Internal vent carburetor {See page 7 ) with dual element type only.
{Cyclone type every 6 months or 150 hours.)

#* % Replace paper element type only. Cyclone type every 2 years or

600 hours.

{1) Service more frequently when used in dusty areas.

(2) These items should be serviced by your servicing dealer, unless
you have the proper tools and are mechanically proficient. Refer
to Honda shop manual for service procedures.

{3) For commercial use, log hours of operation to determine proper
maintenance intervals,
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SERVICING YOUR HONDA ENGINE

REFUELING

Fuel tank capacities
GX240/GX270:1.59 US gal (6.0 9, 1.32 Imp gal}
(GX3240/GX390:1.72 US gal (6.5 8, 1.43 Imp gal)

With the engine stopped, remove the fuel tank cap and check the fuel
fevel, Refill the tank if the fuel level is low. -

Gasoline is highly flammable and
explosive,

You can be burned or seriously
injured when handling fuel.

* Stop the engine and keep heat,
sparks, and flame away.

* Handle fuel only outdoors.

* Wipe up spills immediately.

MAXIMUM FUEL LEVEL

Refuel in a well-ventilated area hefore starting the engjine, if the engine
has been running, allow it to cool. Refuel carefully to avoid spilling fuel.
Do not fill above the fuel strainer shoulder. After refueling, tighten the

fuel tank cap securely.
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SERVICING YOUR HONDA ENGINE

Never refuel the engine inside a building where gasoline fumes may
reach flames or sparks. Keep gasoline away from appliance pilot lights,
barbecues, electric appliances, power tools, etc.

Spilled fuel is not only a fire hazard, it causes environmental damage.
Wipe up spills immediately.

Fuel can damage paint and plastic. Be careful not to spill fuel when
filling your fuel tank. Damage caused by spilled fuel is not covered
under warranty,

FUEL RECOMMENDATIONS
Use unleaded gasoline with a pump octane rating of 86 or higher.

These engines are certified to operate on unleaded gasoline. Unleaded
gasoline produces fewer engine and spark plug deposits and extends
exhaust system life.

Never use stale or contaminated gasoline or an oil/gasoline mixture.
Avoid getting dirt or water in the fuel tank.

Occasionally you may hear a light “spark knock” or “pinging”’
{metallic rapping noise) while operating under heavy loads. This is no
cause for concern.

If spark knock or pinging occurs at a steady engine speed, under
normal load, change brands of gasoline. If spark knock or pinging
persists, see an authorized Honda servicing dealer.

Running the engine with persistent spark knock or pinging can cause
engine damage.

Running the engine with persistent spark knock or pinging is misuse,

and the Distributor’s Limited Warranty does not cover parts damaged
by misuse.
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SERVICING YOUR HONDA ENGINE

ENGINE OIL LEVEL CHECK

Check the engine oil level with the engine stopped and in a level
position.

1. Remove the filler cap/dipstick and wipe it clean.

2.Insert and remove the dipstick without screwing it into the filler neck.
Check the oil level shown on the dipstick.

3.1 the oil level is low, fill to the edge of the oil filler hole with the
recommended oil (see page 28).

4. Screw in the filler cap/dipstick securely.

LOWER LIMIT

Running the engine with a low oil level can cause engine damage.

The Oil Alert® system {applicable engine types) will automatically stop
the engine before the oii level falls below safe limit. However, to avoid
the inconvenience of an unexpected shutdown, always check the
engine oil level before startup.
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SERVICING YOUR HONDA ENGINE

ENGINE OIL CHANGE

Drain the used oil while the engine is warm. Warm oil drains quickly
and completely.

1.Place a suitable container below the engine to catch the used oil,
then remove the filler cap/dipstick and the drain plug.

2. Allow the used oil to drain completely, then reinstall the drain plug,
and tighten it securely.

3. Please dispose of used motor oil in a manner that is compatible with
the environment. We suggest you take used oil in a sealed container
to your local recycling center or service station for reclamation. Do
not throw it in the trash, pour it on the ground, or down a drain.

4. With the engine in a level position, fill to the outer edge of the oil
filler hole with the recommended oil {see page 28).

Engine oil capacity: 1.16 US qt (1.10 4, 0.97 Imp qt)

Running the engine with a low oil level can cause engine damage.

The Oil Alert® system (applicable engine types) will automatically
stop the engine before the oil leve! falls below the safe limit.
However, to avoid the inconvenience of an unexpected shutdown,
fill to the upper limit, and check the oil level regularly.

5. Screw in the filler cap/dipstick securely.

i)

FILLER CAP/
DIPSTICK

DRAIN PLUG
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SERVICING YOUR HONDA ENGINE

ENGINE OIL RECOMMENDATIONS

Oil is a major factor affacting performance and service life. Use
4-stroke automotive detergent oil.

SAE 10W-30 is recommended for general use. Other viscosities shown
in the chart may be used when the average temperature in your area is
within the recommended range.

SAE Viscosity Grades

80 108°F

1 1 ]
20 30 4D°C

AMBIENT TEMPERATURE

The SAE oil viscosity and service classification are in the API label on
the oil container. Honda recommends that you use APl SERVICE
category SJd oil.
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SERVICING YOUR HONDA ENGINE

TRANSMISSION OIL LEVEL CHECK
{applicable engine types)

Check the transmission oif level with the engine stopped and in a level
position, '

1/2 Reduction Transmission With Centrifugal Clutch
1.Remove the filler cap/dipstick and wipe it clean.

2.Insert and remove the dipstick without screwing it into the filler hole.
Check the oil level shown on the dipstick.

3.Hf the oil level is low, add oil to reach the upper limit mark on the
dipstick. Use the same oil that is recommended for the engine (see
page 28).

4. Screw in the filler cap/dipstick securely.

HLLER CAP/DIPSTICK

UPPER LIMIT

LOWER LIMIT
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SERVICING YOUR HONDA ENGINE

TRANSMISSION OIL CHANGE
(1/2 reduction transmission with centrifugal clutch)

Drain the used oil while the engine is warm. Warm oil drains quickly
and completely,

1. Place a suitable container helow the transmission to catch the used
oil, then remove the filler cap/dipstick and the drain plug.

2. Allow the used oil to drain completely, then reinstall the drain plug,
and tighten it securely.

Please dispose of used motor oil in 2 manner that is compatible with
the environment. We suggest you take used oil in a sealed container
to your local recycling center or service station for reclamation. Do
not throw it in the trash, pour it on the ground, or down a drain.

3. With the engine in a lsvel position, fill to the upper limit mark on the
dipstick with the same oil that is recommended for the engine {sce
page 28). To check the oil level, insert and remove the dipstick
without screwing it into the filler hole,

Transmission oil capacity: 0.32 US qt {0.30 &, 0.26 Imp qt)

[Forice

Running the engine with a low transmission oil level can cause
transmission damage.

4. Screw in the filler cap/dipstick securely.

FILLER CAP/DIPSTICK

UPPER LIMIT DRAIN PLUG
LOWER HIMIT
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SERVICING YOUR HONDA ENGINE

AIR FILTER INSPECTION

Remove the air cleaner cover and inspect the filter. Clean or replace
dirty filter elements. Always replace damaged filter elements. If
equipped with an oil-bath air cleaner, also check the oil level,

Refer to pages 32 -34 for instructions that apply to the air cleaner and
filter on your type of engine.

PAPER TAB
FILTER
ELEMENT
PAPER FILTER
ELEMENT
FOAM i
FTEn ). EoAmFLTER

ELEMENT

STANDARD DUAL- ' CYCLONE DUAL-FILTER-
FILTER-ELEMIENT ELEMENT TYPE {see p, 32—33)
TYPE (see p. 32—33)

FOAM @ FILTER

FILTER — <

ELEMENT
SINGLE-FILTER- :
ELEMENT TYPE OIL-BATH TYPE
{see p. 34) {see p. 34}
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SERVICING YOUR HONDA ENGINE

AIR CLEANER SERVICE

A dirty air filter will restrict air flow to the carburetor, reducing engine
performance. f you operate the engine in very dusty areas, clean the
air filter more often than specified in the MAINTENANCE SCHEDULE.

Operating the engine without an air filter, or with a damaged air filter,
will allow dirt to enter the engine, causing rapid engine wear, This type
of damage is not covered by the Distributor’s Limited Warranty.

Dual-Filter-Element Type

1.Remove the wing nut from the
air cleaner cover, and remove
the cover,

2.Remove the wing nut from the
air filter, and remove the filter.

3. Remove the foam filier from the
paper filter.

4, Inspect both air filter elements,
and replace them if they are
damaged. Always replace the
paper air filier element at the
sc§1eduied interval (see page
23).

5, Clean the air filter elements if
they are to be reused.
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SERVICING YOUR HONDA ENGINE

Paper air filter element: Tap the
filter element several times on a
hard surface to remove dirt, or

CYCLONE DUAL-FILTER-ELEMENT TYPE

blow compressed air [not PRECLEANER CAP AIR CLEANER
exceeding 30 psi {207 kPa, 2.1 - COVER
kgf/ecm?)] through the filter SPECIALPAN /

element from the inside. Never
try to brush off dirt; brushing
will force dirt into the fibers,

SCREW {3)

TAB
Foam air filter element: Clean in PAPER
warm soapy water, rinse, and FILTER
allow to dry thoroughly. Or ELEMENT
clean in nonflammable solvent
and allow to dry. Dip the filter *“ER{T\%
element in clean engine oil, ELEMENT

then squeeze out all excess oil.
The engine will smoke when
started if too much oil is left in
the foam.

CYCLONE
HOUSING

6. CYCLONE TYPE ONLY: Remove the three pan-head screws from the

precleaner cap, then remove the cyclone housing and air guide,
Wash the parts with water, dry them thoroughly, and reassemble
them.

Be sure to install the air guide as.shown in the illustration.

Install the cyclone housing so the air intake tab fits into the groove in
the precleaner cap.

.Wipe dirt from the inside of the air cleaner base and cover, using a
moist rag. Be careful to prevent dirt from entering the air duct that
leads to the carburetor.

.Place the foam air filter element over the paper element, and
reinstall the assembled air filter. Be sure the gasket is in place
beneath the air filter. Tighten the air filter wing nut securely.

9.Install the air cleaner cover, and tighten the cover wing nut securely.
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SERVICING YOUR HONDA ENGINE

Oil-Bath & Single-Filter-Element Types
1. Remove the wing nut, and remove the air cleaner cap and cover,

2.Remove the air filier from the cover. Wash the cover and filter in
warm, soapy water, rinse, and allow to dry thoroughly. Or clean in
nonflammable solvent and allow to dry.

3. Dip the filter in clean engine oil, then squeeze out all excess oil.
The engine will smoke if too much oil is left in the foam.

4.OIL BATH TYPE QNLY: Empty the used oil from the air cleaner case,
wash out any accumulated dirt with nonflammable solvent, and dry
the cass.

5.0IL BATH TYPE ONLY: Fill the air cleaner case to the Ol LEVEL
mark with the same oil that is recommended for the enging {see
page 28).
Qil capacities
GX240/GX270: 2.0 US 0z {60 cm?, 2.1 Imp oz}
GX340/GX390: 2,7 US 0z (80 cm?, 2.8 imp oz}

6. Reassemble the air cleaner, and tighten the wing nut securely.

OIL-BATH TYPE SINGLE-FILTER-ELEMENT
TYPE
— CAP WING NUT - @

AR

CELEAMER AR

COVER CLEANER
COVER

FILTER EOAM
FILTER

GRID ELEMENT

GRID

OiL LEVEL
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SERVICING YOUR HONDA ENGINE

SEDIMENT CUP CLEANING

1.Move the fuel valve to the OFF position, then remove the fuel
sediment cup and O-ring.

Gasolina is highly flammable and
explosive.

You can be burned or seriously
injured when handling fuel,

% Keep heat, sparks and flame away.
*%Handle fuel only outdoors.
“Wipe up spills immediately.

2. Wash the sediment cup and O-ring in nonflammable solvent, and
dry them thoroughly,

3. Place the O-ring in the fuel vaive, and install the sediment cup.
Tighten the sediment cup securely,

4, Move the fuel valve to the ON position, and check for leaks.
Replace the O-ring if there is any leakage,
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SERVICING YOUR HONDA ENGINE

SPARK PLUG SERVICE

Recommended spark plugs: BPRGES (NGK)
W20EPR-U (DENSO}

An incorrect spark plug can cause engine damage.

1. Disconnect the spark plug cap, and remove any dirt from around the
spark plug area.

2. Remove the spark plug with a 13/16-inch spark plug wrench.

SPARK PLUG WRENCH

3. Inspect the spark piug. Replace it

if the electrodes are worn, or if the 0.0230.031 in
insulator is cracked or chipped. {0.70—0.80 mm)
Clean the spark plug with a wire ——

brush if you are going to reuse it.

4. Measure the spark plug electrode
gap with a suitable gauge. The
gap should be 0.028-0.031in
(0.70—0.80 mm). Correct the gap,
if necessary, by carefully bending
the side electrode.

5. Install the spark plug carefully, by
hand, to avoid cross-threading.
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SERVICING YOUR HONDA ENGINE

6. After the spark plug seats, tighten with a 13/16-inch spark plug
wrench to compress the washer.

If reinstalling the used spark plug, tighten 1/8—1/4 turn after the
spark plug seats.

If installing a new spark plug, tighten 1/2 turn after the spark plug
seats,

Aloose spark plug can overheat and damage the engine.
Overtightening the spark piug can damage the threads in the
cylinder head.

7. Attach the spark plug cap.

IDLE SPEED ADJUSTMENT

1. Start the engine outdoors, and aflow it to warm up to operating
temperature,

2. Move the throttle fever to its slowest position.
3. Turn the throttle stop screw to obtain the standard idle speed.

Standard idle speed: 1,400 £ 150 rpm

THROTTLE STOP SCREW
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SERVICING YOUR HONDA ENGINE

SPARK ARRESTER SERVICE (optional equipment)

Your engine is not Tactory-equipped with a spark arrester. In some
areas, it is illegal to operate an engine without a spark arrester. Check
local laws and regulations. A spark arrester is available from
authorized Honda servicing dealers. -

The spark arrester must be serviced every 100 hours to keep it
functioning as designed.

If the engine has been running, the muffler will be very hot. Allow the
muffler to cool before servicing the spark arrester.

1.Remove the two 8 mm nuts and remove the mufiler from the
cylinder.
2.Remove the three 4 mm screws from the exhaust deflector, and

remove the deflector.

3.Remove the four 5 mm screws from the muffler protector and
remove the muffler protector.

4.Remove the 4 mm screws from the spark arrester, and remove the
spark arrester from the muffler.

5 mm SCREWS

MUFFLER
PROTECTOR
EXHAUST
DEFLECTOR
4 mm SCREW
SPARK — i
ARRESTER SPARK ARRESTER
8 mm NUTS MUFFLER
5.Use a brush to remove carbon deposits -

from the. spark arrester screen. Be
careful to avoid damaging the screen.
The spark arrester must be free of SCREEN
breaks and holes. Replace the spark
arrester if it is damaged.

6.Install the spark arrester, muffler protector, exhaust deflector, and
muffler in the reverse order of disassembly.
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HELPFUL TIPS & SUGGESTIONS

STORING YOUR ENGINE
Storage Preparation

Proper storage preparation is essential for keeping your engine
troublefree and looking good. The following steps will help to keep
rust and corrosion from impairing your engine’s function and
appearance, and will make the engine to start easier when you use it
again. S

Cleaning

if the engine has been running, allow it to cool for at least half an hour
before cleaning. Clean all exterior surfaces, touch up any damaged
paint, and coat other areas that may rust with a light film of oil.

* Using a garden hose or pressure’ washing equipment can force
water into the air cleaner or muffler opening. Water in the air cieaner
will soak the air filter, and water that passes through the air filter or
muffler can enter the cylinder, causing damage.

* Water contacting a hot engine can cause damage. If the engine has
been running, allow it to cool for at ieast half an hour before

washing.
Fuel

Gasoline will oxidize and deteriorate in storage. Old gasoline will
cause hard starting, and it leaves gum deposits that clog the fuel
system. if the gasoline in your engine deteriorates during storage, you
may need to have the carburetor and other fuel system components
setviced or replaced.

The length of time that gasoline can be left in your fuel tank and
carburetor without causing functional problems will vary with such
factors as gasoline biend, your storage temperatures, and whether the
fuel tank is partially or completely filled. The air in a partially filled fuel
tank promotes fuel deterioration. Very warm storage/temperatures
accelerate fuel deterioration. Fuel deterioration problems may occur
within a few months, or even less if the gasoline was not fresh when
vou filled the fuel tank.
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HELPFUL TIPS & SUGGESTIONS

The Distributor’'s Limited Warranty does not cover fuel system
damage or engine performance problems resulting from neglected
storage preparation.

You can extend fuel storage life by adding a fue! stabilizer that is
formulated for that purpose, or you can avoid fuel deterioration
problems by draining the fuel tank and carburstor.

ADDING A FUEL STABILIZER TO EXTEND FUEL STORAGE LIFE

When adding a fuel stabilizer, fill the fuel tank with fresh gasoline. If

only partially filled, air in the tank will promote fuel deterioration

during storage. If you keep a container of gasoline for refueling, be

sure that it contains only fresh gasoline.

1. Add fuel stabilizer following the manufacturer's instructions.

2. After adding a fuel stabilizer, run the engine outdoors for 10 minutes
to be sure that treated gasoline has replaced the untreated gasoline
in the carburetor.

3. Stop the engine, and move the fuel valve lever to the OFF position.

FUEL VALVE LEVER

T
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HELPFUL TIPS & SUGGESTIONS

DRAINING THE FUEL TANK AND CARBURETOR

1. Place an approved gasoline container below the carburetor, and use

a funnel to avoid spilling fuel,

2. Remove the carburetor drain bolt and sediment cup, then move the

fuel valve iever to the ON position.

Gasoline is highly flammable and
explosive,

You can be burned or seriously
injured when handling fuel.

~Keep heat, sparks and flame away.
»Handle fuel only outdoors,

»Wipe up spills immediately.

@-&L SEDIMENT CUP
WA ,

3. After all the fuel has drained into the container, reinstall the drain

bolt and sediment cup. Tighten them securely.
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HELPFUL TIPS & SUGGESTIONS

Engine Oif

1. Change the engine oil {see page 27 ).

Engine Cylinder

2.Remove the spark plug (ses page 36 ).

3.Pour a tablespoon (5 — 10 cc) of clean engine oil into the cylinder,

4. Pull the starter rope several times to disribute the oil in the cylinder.

5. Reinstall the spark plug.

6. Pull the starter rope slowly until resistance is felt and the notch on
the starter pulley aligns with the hole at the top of the recoil starter

cover. This will close the valves so moisture cannot enter the engine
cylinder. Return the starter rope gently.

/W—W / Align notch on pulley

= with hole at top of cover.

Storage Precautions

If your engine will be stored with gasoline in the fuel tank and
carburetor, it is important to reduce the hazard of gasoline vapor
ignition. Select a well-ventilated storage area away from any appliance
that operates with a flame, such as a furnace, water heater, or clothes
dryer. Also avoid any area with a spark-producing electric motor, or
where power tools are operated.

If possible, avoid storage areas with high humidity, because that
promeotes rust and corrosion. ‘

Unless all fuel has been drained from the fuel tank, leave the fuel vaive
lever in the OFF position to reduce the possibility of fuel leakage.
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HELPFUL TIPS & SUGGESTIONS

Position the equipment so the engine is level. Tilting can cause fuel or
oil leakage.

With the engine and exhaust system cool, cover the engine to keep out
dust. A hot engine and exhaust system can ignhite or melt some
materials. Do not use sheet plastic as a dust cover. A nonporous cover
will trap moisture around the engine, promoting rust and corrosion.

If equipped with a battery for an electric starter (QAE2 type), recharge
the battery once a month while the engine is in storage.
This will help to extend the service life of the battery.

Removal From Storage

Check your engine as described in the BEFORE OPERATION chapter of
this manuai,

If the fuel was drained during storage preparation, fill the tank with
fresh gasoline. If you keep a container of gasoline for refueling, be
sure that it contains only fresh gasoline. Gasoline oxidizes and
deteriorates over time, causing hard starting.

if the cylinder was coated with oil during storage preparation, the
engine may smoke briefly at startup. This is hormal.
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HELPFUL TIPS & SUGGESTIONS

TRANSPORTING

If the engine has been running, allow it to cool for at least 15 minutes
before loading the engine-powered equipment on the transport
vehicle, A hot engine and exhaust system can burn you and can ignite

some materials.

Keep the engine level when transporting to reduce the possibility of
fuel leakage. Turn the fuel valve lever to the OFF position.
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TAKING CARE OF UNEXPECTED PROBLEMS

ENGINE WILL NOT Possible Cause Correction
START
1. QAEZ electric Battery discharged. Recharge battery:

starting: Check
battery and fuse.

Fuse burnt out.

Beplace fuse (p. 46},

2. Check contro!

Fuel valve OFF.

Move lever to ON.

positions. Choke OPEN. Move lever to CLOSED
unless engine is warm.
Engine switch OFF, Turn engine switch to
ON.
3. Check fuel, Out of fuel. Refuel {p. 24).

Bad fuel; engine stored
without treating or
draining gasocline, or
refueled with bad
gasoline.

Drain fuel tank and
carburetor {p. 41},
Refuel with fresh
gasoline {p. 24}.

4. Remove and inspect
spark plug.

Spark plug faulty,
fouled, or improperly
gapped.

Clean, gap, or replace
spark plug {p. 36}.

Spark plug wet with
fuel {flooded engine}.

Dry and reinstall spark
plug. Start engine with
throttle lever in FAST
position.

5 Take engine to an
authorized Honda

Fuel filter clogged,
carburetor malfunction,

Replace or repair faulty
components as

servicing dealer, or ignition maklunction, necessary.

refer to shop manual, valves stuck, ete.
ENGINE LACKS Possible Cause Correction
POWER

1. Check air filter.

Fiter element(s}
clogged.

Ciean or replace filter
element{s) {p. 32—34)},

2. Check fuel.

Bad fuel; engine stored
without treating or
draining gasoline, or
refueled with bad
gasoline.

Drain fuel tank and
carburetor {p. 41),
Refuel with fresh
gasoline {p. 24},

3, Take engine to an
authorized Honda
servicing dealer, or

rgfer to shop manual.

Fuel filter clogged,
carburetor malfunction,
ignition malfunction,
valves stuck, etc.

Replace or repair faulty
compohnenis as
nNecessary.
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TAKING CARE OF UNEXPECTED PROBLEMS

FUSE REPLACEMENT (QAE2 type only)

The electric starter relay circuit and battery charging circuit are
protected by a b-ampere fuse, If the fuse burns out, the electric starter
will not operate. The engine can be started manually if the fuse burns
out, but running the engine will not charge the battery.

1.Remove the 8 X 12 mm screw from the rear cover of the engine
switch box.

2.Remove the rear cover, and inspect the fuse.
If the fuse is burnt out, remove the fuse cover, then pull out and

discard the burnt-out fuse. Install a new 5-ampere fuse, and reinstall
the fuse cover.

|

Never use a fuse with a rating greater than 5 amperes. Serious
damage to the electrical system or a fire could result.

3. Reinstall the rear cover. Install the 6 X 12 mm screw and tighten it
securely.

FUSE COVER %‘

5 AFUSE

ENGINE SWITCH
REAR COVER

6 X 12 mm
SPECIAL SCREW

£ 7

Frequent fuse failure usually indicates a short eircuit or an overload in
the electrical system, If the fuse burns out frequently, take the engine
to a servicing Honda dealer for repair.
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TECHNICAL & CONSUMER INFORMATION

TECHNICAL INFORMATION

Serial Number Location

3
3 Y

q.

==

ELECTRIC
STARTER
{QAEZ type
only)

SERIAL NUMBER
& ENGINE TYPE

Record the engine serial number in the space below. You will need this
serial number when ordering parts, and when making technical or
warranty inquires (see page 59).

Engine serial number:
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TECHNICAL & CONSUMER INFORMATION

Battery Connections for Electric Starter {QAE2 type only)
Use a 12-volt battery with an ampere-hour rating of at least 18 Ah.

Be careful not to connect the battery in reverse polarity, as this will
short circuit the battery charging system. Always connect the positive
{+) battery cable to the battery terminal before connecting the
negative (—} battery cable, so your tools cannot cause a short circuit if
they touch a grounded part while tightening the positive {+) battery
cable end.

A battery can explode if you do not
follow the correct procedure,
seriously injuring anyone nearby.

Keep all sparks, open flames, and
smoking materials away from the
battery.

WARNING: Battery posts, terminals and related accessories contain
lead and lead compounds. Wash hands after handling.

1.Connect the battery positive (-} cable to the starter salenoid
terminal as shown.

2. Connect the battery negative {—} cable to an engine mounting bolt,
frame bolt, or other good engine ground connection.

3.Connect the batiery positive () STARTER SOLENOID
cable to the battery positive {+) nNegaTivE(—)
terminal as shown. BATTERY CABLE

4. Connect the battery negative {—)
cable to the battery negative {—}
terminal as shown.

5. Coat the terminals and cable ends
with grease.

POSITIVE {+} BATTERY CABLE
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TECHNICAL & CONSUMER INFORMATION

Remote Control Linkage

The throttle and choke control levers are provided with holes for
optional cable attachment. The following illustrations show
installation examplies for a solid wire cable and for a Hexible, braided
wire cable, If using a flexible, braided wire cable, add a return spring
as shown.

It is necessary to loosen the throttle lever friction nut when operating
the throttle with a remotely-mounted control.

REMOTE THROTTLE LINKAGE

RETURN SPRING

THROTTLE LEVER — T
PIVOT NUT

Flexible wire core
mounting

%\ ———— 4 mm SCREW
%%% WIRE WIRE HOLDER } OPTIONAL
&e_b;__ THROTTLE
7 = LEVER
Solid wire core gg&‘_lp . = é
mounting

REMOTE CHOKE LINKAGE WIREHOLDER  CHOKE LEVER




TECHNICAL & CONSUMER INFORMATION

Carburetor Modification for High Altitude Operation

At high altitude, the standard carburetor air-fuel mixture will be too
rich. Performance will decrease, and fuel consumption will increase. A
very rich mixture will aiso foul the spark plugs and cause hard starting.
Operation at an altitude that differs from that at which this engine was
certified, for extended periods of time, may increase emissions.

High altitude performance can be improved by specific modifications
to the carburstor. If you always operate your engine at altitudes above
5.000 feet {1,500 meters), have your servicing dealer perform this
carburetor modification. This engine, when operated at high altitude
with the carburetor madifications for high altitude use, will meet each
emission standard throughout its useful life.

Even with carburetor modification, engine horsepower will decrease
about 3.5% for each 1,000-foot {300-meter) increase in altitude. The
effect of altitude on horsepower will be greater than this if no
carburetor modification is made.

When the carburetor has been modified for high altitude operation,
the air-fuel mixture will be too lean for low altitude use. Operation at
altitudes below 5,000 feet (1,500 meters) with a modified carburetor
may cause the engine to overheat and result in serious engine damage.
For use at fow altitudes, have your servicing dealer return the
carburetor to original factory specifications.
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TECHNICAL & CONSUMER INFORMATION

Oxygenated Fuels

Some conventional gasolines are being blended with alcoho! or an
ether compound. These gasolines are collectively referred to as
oxygenated fuels,

To meet clean air standards, some areas of the United States and
Canada use oxygenated fuels to help reduce emissions.

If you use an oxygenated fuel, be sure it is unleaded and meets the
minimum octane rating requirement.

Before using an oxygenated fuel, try to confirm the fuel's contents.
Some states/provinces require this information to be posted on the

pump.
The following are the EPA approved percentages of oxygenates:

ETHANOL ————(ethyl or grain alcohol} 10% by volume
You may use gasoline containing up to 10%
ethanol by volume. Gasoline containing ethanol
may be marketed under the name “Gasohol”.

MTBE ———— ——(methyl tertiary butyl ether) 15% by volume
You may use gasoline containing up to 15% MTBE
by volume.

(methyl or wood alcohol) 5% by volume

You may use gasoline containing up to 5%
methanol by volume, as long as it also contains
cosolvents and corrosion inhibitors to protect the
fuel system. Gasoline containing more than 5%
methano!l by volume may cause starting and/or
performance problems. It may also damage metal,
rubber, and plastic parts of your fuel system,

METHANOL

If you notice any undesirable operating symptoms, try another service
station, or switch to another brand of gasoline.

Fuel system damage or performance problems resuiting from the use

of an oxygenated fuel containing more than the percentages of
Oxygenates mentioned above are not covered under warranty.
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TECHNICAL & CONSUMER INFORMATION

Emission Conirol System Information

Source of Emissions

The combustion process produces carbon monoxide, oxides of
nitrogen, and hydrocarbons. Control of hydrocarbons and oxides 'of
nitrogen is very important because, under certain conditions, they
react to form photochemical smog when subjected to sunlight. Carbon
monoxide does not react in the same way, but it is toxic.

Honda utilizes lean carburetor settings and other systems to reduce
the emissions of carbon monoxide, oxides of nitrogen and
hydrocarbons.

The U.S, and California Clean Air Acts

EPA and California regulations require all manufacturers to furnish
written instructions describing the operation and maintenance of
emission contro! systems.

The following instructions and procedures must be foliowed in order
to keep the emissions from your Honda engine within the emission
standards.

Tampering and Altering

Tampering with or altering the emission control system may increase
emissions beyond the legal limit. Among those acts that constitute

tampering are:

* Removal or alteration of any part of the intake, fuel or exhaust
systems.

* Altering or defeating the governor linkage or speed-adjusting
mechanism to cause the engine to operate outside its design
parameters.
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TECHNICAL & CONSUMER INFORMATION

Problems That May Affect Emissions

If you are aware of any of the following symptoms, have your engine
inspected and repaired by your servicing dealer,

* Hard starting or stalling after starting.

* Rough idie.

* Misfiring or backfiring under load.

* Afterburning (backfiring).

° Black exhaust smoke or high fuel consumption.

Replacement Parts

The emission control systems on your Honda engine were designed,
built, and certified to conform with EPA and California emission
regulations. We recommend the use of genuine Honda parts
whenever you have maintenance done. These original-design
replacement parts are manufactured to the same standards as the
original parts, so you can be confident of their performance. The use
of replacement parts that are not of the original design and quality
may impair the effectiveness of your emission control system),

A manufacturer of an aftermarket part assumes the responsibility that
the part will not adversely affect emission performance. The
manufacturer or rebuilder of the part must certify that use of the part
will not result in a failure of the engine to comply with emission
regulations.

Maintenance

Foilow the maintenance schedule on page 23. Remember that this
schedule is based on the assumption that your machine will be used
for its designed purpose. Sustained high-load or high-temperature
operation, or use in unusually wet or dusty conditions, will reguire
more frequent service,
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TECHNICAL & CONSUMER INFORMATION

Alr Index

An Air Index Information hang tag/label is applied to engines certified
to an emission durability time period in accordance with ihe
requirements of the California Air Resources Board.

The bar graph is intended to provide you, our customer, the ahility to
compare the emissions performance of available engines. The lower
the Air Index, the less pollution.

The durability description is intended to provide you with information
relating to the engine’s emission durability period. The descriptive
term indicates the useful-life period for the engine’s emission control
system. See vyour Emission Control Warranty for additional
information.

Descriptive Term Applicable to Emissions Durability Period 1

Moderate 50 hours (0—65 cc)
125 hours (greater than 65 cc)

intermediate 125 hours (0—865 cc)
260 hours {greater than 65 cc)

Extended 300 hours {0—65 cc)
500 hours {greater than 65 cc)

]

The Air Index Information hang tag must remain on the engine until it
is sold. Remove the hang tag before operating the engine,
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TECHNICAL & CONSUMER INFORMATION

Specifications

GX240/GX270
Length X Width X Height 14,0 X 16.9 X 16.1in
{365 X 430 X 410 mm)
Dry weight 55.1 1bs {25.0 kg)
Engine type 4-stroke, overhead valve, single cylinder
Displacement GX240 14.8 cy-in (242 em?}
[Bore X Stroke) 129X 23in{73 X58mm) ]
GX270 16.5 cu-in {270 cm?®)
[3.0X2.3in{77 X 58 mm}
Max. output GX240 8 PS {5.9 kW) at 3,600 rpm
GX270 2 P5 (6.6 kW) at 3,600 rpm
Max. torgue GX240 12.3 Ibi-f {16.7 N-m, 1.7 kgf-m} at 2,600 rpm
GX270 14,1 Ibf41{19.1 N-m, 1.95 kgf-m) at 2,500 rpm
Fuel consumption 0.51 Ib/hph {313 g/kWh, 230 g/PSh)
Cooling system Forced aiy
lgnition system Transistorized magneto
PTO shaft rotation Counterclockwise
GX340/GX390
Length X Width X Height 15.0 X 17.7 X 174 in
{380 X 450 X 443 mm)
Dry weight 68.3 1bs {31.0 kg)
Engine type 4-stroke, overhead valve, single cylinder
Displacement GX340 20.6 cu-in {337 cm?)
[Bore X Stroke] [32X25in(82 X 64mm) )
GX390 23.7 cu-in (389 cm?3)
[35X25in1{88 X 84 mm) ]
Max. output GX340 11 PS (8.1 kW) at 3,600 rpm
GX390 13 PS (9.6 kW) at 3,600 rpm
Max. torque GX340 17.4 1bf-it {23.5 N-m, 2.4 kgf-m) at 2,500 rpm
GX390 18.5 Ibi-ft (26,5 N'm, 2.7 kgf-m) at 2,500 rpm
Fuel consumption 0.51 lb/hph (313 g/kWh, 230 ¢/PSh)
Cooling system Forced air
ignition system Transistorized magneto
PTO shaft rotation Counterclockwise
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TECHNICAL & CONSUMER INFORMATION

GX240/GX270/GX340/GX390 Tuneup

ITEM SPECIFICATION MAINTENANCE
Spark plug gap 0.028--0.031in Refer to page: 36
{0.70—0.88 mm)

Valve clearance

IN:

EX:

0.156 £ 0.02 mm (cold)
0.20 = 0.02 mm {cold}

See your authorized
Honda dealer

Other specifications

No other adjustments neaded,
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TECHNICAL & CONSUMER INFORMATION

Wiring Diagrams

QAEZ Type With Oil Alert and Electric Starter

ENGINE SWITCH .
IG | E | ST |BAY ’ Bl BLACK Gr {GRAY
Ok o4 Y {Yetiow R {RED
ON W Ve & |GREEN
START o i
CON‘!’HOLBO.X
" FUSE i
RECTIFIER (5 &) i
E T
i ENGINE SWITCH
w Gr
STARTER
TRANSIS- MOTOR l
TORIZED
IGMITION

BATTERY
COlL PLUG

GiRcuT
BREAKER W .
' LiJ %‘. STARTER
e SOLENGID
CHARGING SPARK ©d

ol
LEVEL
SWITCH -

By

Engine Types With Oil Alerr and Without Electric Starter

Bl {BLACK
¥ {YELLOW
G IGREEN

ENGINE
SWITCH

TRARSIS-

_

57




TECHNICAL & CONSUMER INFORMATION

CONSUMER INFORMATION

Honda Publications

These publications will give you additional information for
maintaining and repairing your engine. You may order them from
your Honda engine dealer.

Shop Manual

This manual covers complete maintenance and overhaul procedures.
Itis intended 1o be used by a skilled technician.

Parts Catalog

This manual provides complete, illustrated parts lists.
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TECHNICAL & CONSUMER INFORMATION

Warranty Service Information
Servicing dealership personnel are trained professionals. They should
be able to answer any guestion you may have. If you encounter a
problem that your dealer does not solve to your satisfaction, please
discuss it with the dealership’s management. The Service Manager or
General Manager can help. Almost all problems are solved in this way.,
If you are dissatisfied with the decision made by the dealership’s
management, contact the Honda Power Equipment Customer
Relfations Office. You can write to:

American Honda Motor Co., Inc.

Power Equipment Division

Customer Relations Office

4500 Marconi Drive

Alpharetta, Georgia 30005-8847
Or telephone: {770) 497-6400
When you write or call, please give us this information:
* Model and serial number (see page 47)
» Name of dealer who sold the engine to you
* Name and address of dealer who services your engine
¢ Date of purchase
» Your name, address and telephone number

* A detailed description of the problem
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QUICK REFERENCE INFORMATION

Fuel Type | Unleaded gasoline with a pump
oOctane rating of 86 or higher
{page 25).

Capacity GX240/GX270:;

1.59 US gal (6.0 £, 1.32 Imp gal)
GX340/GX390:
1.72 US gai (6.5 8 , 1. 43 Imp gal) |

Engine Oil Type SAE 10W-30, AP| SJ for generai

. - use (page 28} -

R Capacity 118 US gt {1,100, 097 Imp qt)
SparkPlug - 1 Type - | NGK:. BPR6ES,
ol ] DENSO:W20EPRU

' .-:_Gap s - 0.028 0031 in (0 70 080 mm)
SRR N M0 LETEN) .1 ‘{page 36) -
Carburetor - “Tdis speed 1,400 + 150 rpm (Daqe 37}
Maintenance | Before =~ | Check engine oil level,
it eachuse Checktransmissmn ou !eve! if
S applicable. - T
' T Check air filter,
First 20 Change engine oil, -
“hours Change transmission 01l lf
g -applicable, .
~Subsequent ‘| Refer. to the maintenance

| schedu!eonpaqe23 S
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ENGIN
Distributor’s Limited Warmniy

Honda General Purpose Engineés

This watranty is limited to Honda general purpose engines distributed by American Honda Motor Co., Ing., Power Equipment Divisien,
4900 Marconi Drive, Alpharetta, Georgia 30005-8847,

PRODUCTS COVERED BY THIS WARRANTY; (FROM DATE OF ORICINAT SUBCHASE)
pROD.UCT APPLICATIONS NONCOMMERCIAL/NONRENTAL COMMERCIAL/RENTAL
GX & GXV Berizs Engines All (1} 24 months 24 months (2)
(X227, GX25,GX31, GXH5O & GXV5D,
G5 & GSY Series Engines All 24 months 12 monthe/3 months
GC & GCV Series Bngines All ' 24 maonths 3 months (3)

1. Honde GXV140 genvral purpose cogines are covered by this warranty for & period of 24 monthe for noncommercial/nonrentel use and 12 months
for commercial/rentat use from the dats of original retal) purchage, R

Z. Honds GX and GXV general purpose enpines instatled in concession-fype vehitles ere covered by this wasranty fora peried of 3 months from the
date of original retail purchase,

3. Honda GC/GS and GCV/GSV general purpose engirier a1e not covercd by this warranty when instelled on soncession type vehicles,

To Qualkfy for this Warrsnty:

The Honda genera! purpose engine must be purchased from a Honda general purpose engine dusler or distributor authorized o sell that product in the
United States, Puento Rico, or the .S, Virgin Islands, This limited werranty applies to fitst retall purehaser and each subsequent owner during the
applicable warranty time period, .

What Americep Honda Will Repair or Replace Under Warranty;

Ametican Honda will repair of replace, at its option, sny part that is proven to be defective in material or workmanship under gormal use during the
applicable warranty time period. Warranty repairs and replacernents wilt be made without charge for pante or labor, Anything replaced under warranty
becormes the property of American Honde Motor Company, In¢, All pars replaced under warsanty will be considered as part of the original product
and any wamsnty on those parts will expire coincident with the original product warranty.

To Obtein Warranty Serviee:
You must take your Honds general purpose engine, or the equipment in which it is installed, together with proof of origina] retail purchase date, at your
expense, to 2 Honda engine dealer or distributer authorized to si}] that product in the United States, Puerto Rico, or thy 1.8, Virgin Islands, during their
normal buginess hours. Many Honde engine dealers and distributors are Heted in the Yellow pages of the telsphone directory under gasoline enginies,
lawn & parden equipment & supplizs, eic.
If you are unable 10 obtain warranty service, or are dissatigficd with the WAITANLY BerYice you receive, take the following steps: First, contact the gwner
of the dealership or distributor Involved; nommally this should resolve the problem, However, if you should require further assistance, wiite or call the
Power Equipment Custonser Relations Department of American Honda Motor C¢., Inc.

Amgrican Honda Motor Co., Ine,

Powet Equipmen: Customer Relationg Deparement
, 4900 %{;cuni Driug .
Alpharstia, Georgla 30005-8847
Telephare: (770) 497.6400

EXCLUSIONS:

THIS WARRANTY DOES NOT EXTEND TO PARTS AFFECTED OR DAMAGED BY THE PRODUCT IN WHICH THE ENGINE 1§
INSTALLED, OR BY ACCIDENT AND/OR COLLISION, MISUSE, NEGLECT, PARTS WORN BEYOND SERVICE LIMITS DUE TO
NORMAL WEAR/NORMAL SERVICE LIFE, PARTS AFFRCTED OR DAMAGED BY THE CONVERSION TO OR USE OF FUEL OTHER

UNSUITABLE ATTACHMENTS OR PARTS, THE UNAUTHORIZED ALTERATION OF ANY PART OR ANY CAUSES OTHER THAN
DEFECTS IN MATERJAL OR WORKMANSHIF OF THE ENGINE. USE OF THE HONDA GENERAL FURPOSE ENGINE FOR RACING OR
COMPETITION WILL VOID THIS WARRANTY,

DISCLAIMER OF CONSEQUENTIAL DAMAGE AND LIMITATION OF IMPLIED WARRANTIES:
AMERICAN HONDA DISCLADME ANY RESPONSIBILITY FOR LOSS OF TIME OR USE OF THE ENGINE, OR THE EQUIPMENT [N
WHICH THE ENGINE 1§ INSTALLED, TRANSPORTATION, COMMERCIAL LOE35, OR ANY OTHER INCIDENTAL OR CONSEQUENTIAL
DAMAGE. ANY IMPLIED WARRANTIES ARE LIMITED TO THE DURATION OF THIS WRITTEN LIMITED WARRANTY, Bome states do
Aot allow limitationy on how Jong un implivd warranty lasts and/or do not allow the exclusion o5 limitation of incidemal or consequentis! damages, so
the nbove exclusions and Jimitstions may not apply toyou,
This warrenty gives you specific legal rights, and you may also have ather sights which vary from state to state,
Atnerican Honda Motor Co,, Inc.
Beptember 2003
Page ] of 2
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Distributor’s Limited Warranty

Honda General Purpose Engines
Accessories, Replacement Parts and Apparel

This warranty is limited to Honda Power Equipment parts, aceessorivs and apparel when dlstitbuted by Americen Honda Mator Co., Inc.,
4900 Marconi Delve, Alpheretts, Georgia 30005-8847,

PROD{{‘?I]?R?%EY%ED BY LENGTH OF WARRANTY: (FROM DATE OF ORIGINAL RETAIL ?URCHASE)
NONCOMMERCIAL/NONRENTAL | COMMERCIAL/RENTAL
Avcessories 12 months I 3 months
Replacement Paris & months ' 3 months
Apparel 6 months 3 months
To Quslify for This Warranty:

1. The avevssories, replacement parts, of epparc] must be purchased from American Honds, of a dealer, distributor o distributor's dealer authorized by
American Honda 1o tefl thoss produsts in the United States, Puerto Rico, and the U.S, Virzin letands,
2. You raust by the first retall purchasar, This wamanty is aot traneferahle to subsequent owners.

What American Honda Will Repair or Replace Under Warrasty;

Amsticen Honda will repair or replace, af its aption, any Honda General Purposy Engine accessorics, replecerent parts, o apparcl that are proven to
ba defective in materlal or workmarship wnder normal uss during the applieabls warranty Hine perfod, Anything replaced nader warranty booomes the
property of American Honds Moter Company, Inc. All paris replaced under syarranty will be considered a3 part of the original product and any
warranty on thess parts will expire solneldent with the original produst warranty,

Aceessories and replscement pans, lnstalled by o dealer, distributor of istribuior’s deater who is authorized by Ateriean Honda to sl them, will be
Tepsired or replaced under warranty without charee for parts er {abor, Ifinstalled by anyone elee, acoessoties and replacement parte will be repaired or
replaced under wattanty without charge for parts, but any Inbor changes will be the responsibility of the purchaser,

Apparel will be repaired or replaced under warenty without any charge.

To Obtaln Warranty Service;

You must take the Honda General Purpose Engine accessory, replacement part, sppare] or the Honds genaral pitrpose rmgine on which the zceessory or
replacement part I¢ installed, and proof of purchase, at your expziisy, to say Honda General Purpose Engine dealer, dlstributor, or distributor’s dealer in
the United States, Puerio Rico, or the U.S. Virgin Islarids who is authorized to sell that produet, during the dealst’s or disiributor's hormal business
hours. If you sre unable 10 obtaln warranty servive, or ate dissatisfied with the warranty service you receive, take the following steps: Fit, contact the
awner of the dealership or distributorship invelved; normally this will resolve the problem, However, f you should require further agsistanes, write or
call the Pawer Equipment Customer Relations Department of Amerfcsn Hotnda Matot Co,, Ine.

Americon Honds Motor Co., Ine.
Pewer Equipment Custoraer Relations Deparmnent
4900 Marooni Drive
Alpharetta, Georgia 10005-8547
Telephone: (770) 497-6400

EXCLUSIONS:

THIS WARRANTY DOES NOT EXTEND TO ACCESSORIES, PARTS, OR APPAREL AFFECTED OR DAMAGED BY ACCIDENT AND/OR
COLLISION, NORMAL WEAR, USE IN AN APPLICATION FOR WHICH THE PRODUCT WAS NOT DESIGNED OR ANY OTHER MISUSE,
NEGLECT, INCORPORATION OR USE OF UNSUITABLE ATTACHMENTS OR, PARTS, UNAUTHORIZED ALTERATION, IMPROPER
INSTALLATION, OR ANY CAUSES OTHER THAN DEFECTS IN MATERIAL OR WORKMANSHIP OF THE PRODUCT,

BISCLAIMER OF CONSEQUENTIAL DAMAGE AND LIMJTATION OF IMPLIED WARRANTIES:

AMERICAN HONDA DISCLAIMS ANY RESPONSIBILITY FOR LOSS OF TIME OR USE OF THE PRODUCT, OR THE FOWER
EQUIPMENT ON WHICH THE PRODUCT 1S INSTALLED, TRANSPORTATION, COMMERCIAL LOSS, OR ANY OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGE, ANY IMPLIED WARRANTIES AKE LIMITED TO THE DURATION OF THIS WRITTEN WARRANTY, Some
ttatas do net eflow Nmitations on how long sn {mplied warranty lasts snd‘or do not allow the sxclusion or limitation of incidental or contequential
damages, 80 thy above exclusions and Hmitetions may not epply to you,

This warmenty gives you speciflo lugs! rights, and you may aleo heve other Hghts which vesy from stafe {0 stase,

Amerlean Honds Motor Co,, Ing,
September 2003
prember Pape daf 2
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DIESEL FIRED ELECTRICAL BOX FOR 2 KETTLE
WITH CHROMALOX THERMOSTAT
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CONNECT TO VIOLET WIRE
IN KETTLE CONTROL BOX

rEEEEE T ErEr eyl s

it
//_I/"'//I- =

N

i

FUEL FILTER

DIESEL KETTLE’S AUXILIARY|FUEL ASSEMBLE
T0 KETTLE

TO KETTLE
FUEL FILTER

BATTERY -Q

BATTERY + ﬁl_




?’.
o ¥
0
i

—o

B —
—0

THERMOSTAT
)
ON - OFF
SWITCH
13

|
= & nw @
= % _
|l | rmr——x———_—_— -r———————_———— —
= = I , S : . 30' AMP ,
ja =40 | blis = <) €} == |
| O SME=Z20 Myl e A
Dl =iz | 0 O /o BATTERY +
. 3 A ——O1CH="—— TOFUEL PUMP > > > > |
— | L] | |
_ﬁ D mi«=DEL Os k
|  HE |
0l = B 8 | |
< — @ 08 © 8 G—BwHITE l®m_.>nx_ :
< 7 ——tYELLOW j@ur»nx _

—YELLOW Omz_uimm : N u | |
O BLACK ﬁm_ L

,“ | P — ) BLU/WHT | _

~r | BLACK -

= VIOLET | “ ”

¢ HE : 1l — Juwmnsz | ,

J 1 |

m/ TS ] I , [

_ 1:@2 TR = O O ™~ | _
e [IA e ___E_ = : ‘®

4 (]
- 7




