INTRODUCTION
GENERAL DESCRIPTION AND OPERATION

The LPG fuel system hasfael tank, solenoid valve, e
This section has the description, operation and the repaitief valve, fuel filterand fuel valve, vaporizecarbure
proceduregor the parts of the LPG fuel system used on tor, governor controller and governor assembly. See
the GM 2.2L and 3.0L engines. FIGURE 1.

2.2L ARRANGEMENT SHOWN

13

9. SOLENOID VALVE
10. MANIFOLD PRESSURE SENSOR
11. GOVERNOR

8 12. FILTER
13. GOVERNOR SOLENOID VALVE
14. COOLING SYSTEM HOSES

1. TANK 5. LIQUID LPG HOSE 15 VACUUM HOSE

2. SHUT-OFF VALVE 6. BALANCE LINE 16. LPG VAPOR LINE
3. RELIEF VALVE 7. IDLE CONTROL ACTUATOR  17. VAPORIZER

4. FILTER/FUEL VALVE 8. CHECK VALVE 18. LPG CARBURETOR

FIGURE 1. ARRANGEMENT FOR GM 2.2L ENGINE



Fuel Tank (See FIGURE 2.)
4
The fuel tank is the reservoir for the LPG system. The 3 5 6 7 8 9
fuel tank keeps the fuel in the ligu@bndition. The pres )
sureof the fuel is 1.7 MP#&40 psi) when the tank is full = SV
at a temperature of 2€ (8C°F). The tank has a pressure N SN § S %
relief valve that is set at 3.4 MPa (480 p3ife inlet tube 1 ’ % N\ /[lt
for the pressure relief valve is in the vapor area at the top IF 2y e /I/,, 10
of the tank. The tank has a fuel gauge that meatuees !;\:I } 2l IEE: //
percentagef fuel that is in the tank. A liquid level valve 17 S %
near the pressure relief valve is used to indicate thq ;E
maximum liquid level that is permitted. The tank is ss
filled until liquid fuel flows from the liquid level valve. / ’:E: /‘/ 1
One end of the outlet tube inside the tank is near thg : i i
lower surface of the tank. The other end of the tube ig ' EE #
fastened to the outlet port. 16/ : b4
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1. DIAPHRAGM 10. FILTER ELEMENT
2. FULCRUM AND SCREEN
3. VACUUM INLET  11. FUEL INLET
4. O-RING 12. LEAF SPRING
5. WASHER 13. GASKET
6. PIN 14. BODY
. SHUT-OFF VALVE . LIQUID LEVEL 7. FUEL OUTLET 15. DIAPHRAGM COVER
. QUICK INDICATOR 8. VALVE PAD 16. AIR INLET
DISCONNECT . RELIEF VALVE 9. FILTER COVER 17. LEVER
FITTING . ALIGNMENT
. FUEL GAUGE PIN FIGURE 3. FUEL FILTER AND FUEL VALVE
4. PLUG 8. TANK RELIEF
VALVE Fuel Filter and Fuel Valve Unit
NOTE: Some LPG tanks have an auxiliary fill (See FIGURE 3.)
fitting instead of & plug for ltem 4. A fuel line connects the tank to the fuel filter. The fuel

filter prevents dirt from entering the vaporizer and has a
fuel valve that is operated by engine vacuum. The fuel
valve prevents fuel from entering the vaporizer unless
A shut—of valve is installed in the outlet port of the tank. theengine is being started or is runnifidre fuel valve

The fuel valve can prevent fuel from leaving the tank has a leaf spring that holds a polyurethane pad against
whenthe outlet line is disconnected. A quick disconnect theseat. A diaphragm is used to open the fuel valve. Air
fitting is installed foreasy tank removal. The tank has a pressurgushes on the vent side of the diaphragm. The
guardfor the valves and fittings. The guard has a hole for otherside of the diaphragm has inlet manifold vacuum
thealignment dowel on the mount. The tank is fastenedand a lever and plunger that open the fuel valve. When
to the lift truck by metal straps with latches. the engine starts, the air pressure on the lever side of the

FIGURE 2. LPG TANK
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diaphragndecreaseshen the air pressure on the vent uumopens the vapor vahand permits the gas to flow to
side of the diaphragm moves the diaphragm, lever andhe carburetor.
pin to move the valve pad from the seat. Liquid LPG

then flows through the fuel valve to the vaporizer. - — , .
g P Liquid fuel enters the vaporizer inlet frotme filter unit.

The pressure reducealve has a polyurethane pad and a
Vaporizer (See FIGURE 4.) seatWhen the pad is against theat, the liquid fuel can

not enter the expansion chamber.
Thefunctionof the vaporizer is to change the liquid fuel
to a vapor (gas) and to control the pressfrie vapar
TheLPG fuel changes from a liquid to a vapor inside the
expansion chamber. A liquid needs heat to change to
gas.Heat is removed from the vaporizer when thepres

Whenthe liquid fuel enters through the pressure reducer
valve,the pressuref the fuel pushes on the diaphragm.
Fhe diaphragm immediately moves and closes the

sureof the liquid LPG is quickly decreased in the expan valve. Because only a very Iowipressure 'S T‘eeded 0
closethe valve, the fuel pressure in the expansion eham

sion chamber. The vaporizer must to be heated by th%eris very low The sudden decrease in pres os

enginecoolant to replace the heat that is lost tofthsd. . .
g P thefuel to change from a liquith a vaparThis change

Coolant passages in the vaporizer prevent the vaporizer .
_p 9 P P P of condition takes heat from the surfaces of the expan-
from being too cold to operate.

sionchamberWarm coolant flows next to the surfaces
of the chamber to replace the heat.

The LPG vapor is kept in the expansion chamber by the
vaporvalve. When thengine starts, the gas in the vapor
chamber leaves the vapor chamber to flow through the
carburetor. The pressure on the vapor diaphragm then
decreases. Air pressure on the other side of the vapor
diaphragm pushes on the diaphragm and opens the va-
por valve. The gas flows from the expansion chamber to
the vapor chamber and then to the solenoid valve and
carburetor. The pressure in the expansion chamber de-
creasesind again the pressure reducer valve opens to re
peat the operation. When the carburetor throttle is
closed the vacuum in the vapor chamber decreases and
thevapor valve closes. The pressure in the vapor eham
ber stays at 10.3 kPa (1.5 psi).

1. FUEL INLET A balancdine connects the air pressure side of the vapor
2. COOLANT PORTS diaphragmnto an air inlefport at the carburetolf the air

3. BUTTON FOR LOW PRESSURE VALVE . - .

4. FUEL OUTLET filter has a restriction, the pressure decreases in the car
5. BALANCE LINE FITTING (CHECK VALVE) buretorand in the vapor chamber of the vapori¥®hen

a balance line is not installed, thiscreasean cause the
diaphragm to move and open the vapor valve. When a
balance tube is connected, the restriction causes an
Thevaporizer also controls the pressure of the gas thaequaldecrease on both sides of the diaphragm. The bal
goesto the carburetoiThe pressure reducer valve keeps anceline prevents an increase in the fuel mixture in the
the pressure of the gas in the expansion chamber at 38arburetorA button in the housing can be usedrtanu

mm (1.5 in) of waterWhen gas is required at the carbu ally open the vapor valve. LPG vapor then flowsht®
retor,there is a vacuum in the vapor chambére vae carburetor for starting the engine.

FIGURE 4. VAPORIZER
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6. EXPANSION CHAMBER

1. VAPOR CHAMBER 7. COOLANT PASSAGE
2. COVER 8. DIAPHRAGM FOR PRESSURE
3. DIAPHRAGM FOR VAPOR VALVE REDUCER VALVE
4. VAPOR VALVE LEVER 9. PRESSURE REDUCER VALVE
5. VAPOR VALVE 10. OUTLET

FIGURE 5. INSIDE THE VAPORIZER

Carburetor changesvhen the amount dir flowing through the air

(See FIGURE 6. through FIGURE 8.) tubechanges. The diaphragm moves according to the air
_ flow. The amount of fuel that can flow past the fond
The carburetor has two moving parts, the throttle and atering valve is controlled by the amount of air flowing

diaphragmwith thefuel metering valve. The fuel tube in  jnto the air tube.

the center of the air tube is tiseat for the fuel metering

valve. When the throttle plate is near the closed position, the
pressure difference decreases. The metering spring

) _ pushes the fuel metering valve toward its seat and de-
vacuum chamber flows to the engine. Air pressure oNgreasediel flow around the fuel metering valve. An idle

theoutside of the air tube pushes the diaphragainst — jy4re screw permits adjustment of the air supply at
the metering spring. (A dampener chamber is installed,y,,, engine speed.

at the top of the carburetor. The chamber helps to de-

crease the pulses felt at the diaphragm caused by th&/hen the throttle plate is fully open at high engine
pumping action of the pistons in the engine.) The fuel speedsthe fuel metering valve is at the top of its travel.
meteringvalve moves from its seat. Air then flows from Thecarburetor has an adjustable valve that controls the
theoutside of the air tube to the inside of #ietube. The  amount of LPG vapor that goes to the fuel metering
fuel pressure moves the LPG vapor past the fuel metervalve. The restriction in fuel flovby this valve is small

ing valve to mix with the air flowing through the air when the fuel flow is low. When more fuel flows
tube. Because the diaphragm causes a restriction, ththroughthe valve, the valve becomes an orifidédjust
pressuren the inside of the air tube is always less than ing the valve opening changes the mixture of fuel and air
on the outside of the tube. The difference in pressurevhen the engine is operated at high speed with a load.

Whenthe engine starts, the air in taie tube and in the
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FIGURE 6. INSIDE THE CARBURETOR

W

:0

v
/ - FUEL FLOW
| <= AR FLOW

-Ppum
y
TSI

8882

FIGURE 7. AIR AND FUEL FLOW AT IDLE

FIGURE 8. AIR-FUEL FLOW AT HIGH SPEED

Solenoid Valve (See FIGURE 1.)

Thesolenoid valvés installed at the fuel inlet of the ear
buretor. The valve opens to let fuel to the carburetor
when the key switch i©N. When the key switch is
OFF, the valve closeand fuel cannot flow to the carbu
retor.

A controller that monitors engine speed is also con-
nectedo thesolenoid valve. When the engine speed ex
ceedghe governotimit, the controller deengizes the
solenoidvalve and stops the fuel flow to the carburetor
When the engine speed decreases below the governor
limit, the controller energizes the solenoid valve, per-
mitting fuel to flow to the carburetor.

Idle Control Actuator (See FIGURE 1.)

Theidle control actuator is a vacuum controlled device
that increases idlspeed when there is a load on the en
gine.The idle control actuator is mounted on the carbu
retor and acts directly on the throttle linkage. The vacu
um line is connected to the governor and senses man-
ifold vacuum. A check valve in the vacuum line keeps
the vacuum at the actuator.

During normal operatiorvacuum holds the actuator rod
away from the throttle linkage. When the engine is at
idle speed and the throttle is depressed, manifold-vacu
um decreases. The decre@aseacuum lets the actuator
rod extend and increase the idle speed.



Governor System
(See FIGURE 1. and FIGURE 9.)

solenoidvalve to the carburetor and to the diaphragm
the governor. The governor controller is electrically
connectedo the governor solenoid valve and the engine

The governor system controls the maximum enginegpeed sensor on the engine.
speed under variable load conditions. A sudden de-

creaseof the engine load can cause #mgine speed to

The operation of the governor is controlled by an elec

increase beyond the specification limits. A sudden in-tronic controller Manifold vacuum and air pressure pro

creasean engine load can decrease the engine sfded.

vide the force to actuate the governor. The electronic

governor system controls these sudden changes in erfontroller controls this force. The governor diaphragm

gine speed.

1. DIAPHRAGM ASSEMBLY
2. GOVERNOR BODY
3. CONTROL SPRING

FIGURE 9. GOVERNOR

operates the throttle plate of the carburetor. Linkage
from the diaphragm closes the throttle plate when the
vacuum is high. A spring in the governor opens the
throttle plate.

The electronic controller is connected to the ignition
systemand controls the operation of the governor-sole
noid valve. The governor solenoid valve controls the
vacuumat the diaphragm in the governburing opera

tion, the electronic controller receivé®e engine speed
signals. As the engine speed reaches the governed
speedgcurrent flows to the governor solenoid valve. The
solenoid valve closes, causing vacuum to operate the
diaphragm. When actuated, the diaphragm works
againsthe governor spring to close the throttle plate and

Thegovernor attaches to the carburetor throttle assemdecrease engine speed. The governor solenoid valve
bly. The governor controller is on the cowl in the opera opensand closes as necessary to keep the engine speed
tor's compartment. &uum lines connect the governor within the governor limits.

REPAIRS

REPLACEMENT OF THE HOSES

gine stops. If the engine will not run, close the shut—
off valve on the fuel tank and elease the fuel slowly

Thehoses installed on LPG systems are special. Hose§, 4 non—hazardous area

thatare made for use with hydraulic oil are damaged by

LPG. When replacinghe LPG hoses, make sure to use A WARNING
only HYSTER Approved LPG hose. Make sure {0 Use | pg can cause an explosion even when the tanksear

the correct size of hose. When replacing the hogkeo

quick disconnect fitting, make sure that it is the same

empty. When replacing the tanks, do not weld, cause
sparks or permit flammable material on or near the

length as the hose it replaces. A hose that is the Wrong, nis Do not change tanks when the engine is run-

lengthpermits the tank tbe installed in a position that is
not correct.

LPG TANK

Removal (See FIGURE 10.)

A WaARNING
Before disconnecting any part of the LPG fuel sys-

tem, close the shut—off valve on the fuel tank. Run
the engine until thefuel lines are empty and the en-

6

ning. Tanks must be filled by authorized personnel.
Follow all the safety rules. Do not emove any parts
from the tank. Use a cloth to potect your hands from
cold metal.

Frost on the surface of the tank, the valves or fittings
and the odor of LPG fuelindicates a leak. Inspect the
LPG system and epair a leak immediately An LPG
fuel leak creates an explosion and f& hazard. Do not
attempt to start the engine if there is a leak in the
LPG fuel system.



LPG tanks are heavy The weight of anLPG tank can
exceed the maximum recommended weight for safe
lifting by an individual. Get assistance when lifting
or lowering an LPG tank. Use corect lifting proce-
dures.

Do not store LPG tanks near heat or an operilame.
For complete instructions on the storage of LPG fu
els, refer to ANSI/NFPA 58 & 505.

1. Move the lift truck to the area where tanks are
changed.

2. Turn the shut—off valve clockwise until the valve is
completely closed.

3. Run the engine until it stops, then turn the kethto
OFF position.

4. Disconnect the quick disconnect fitting.

A WARNING
LPG is very cold. Always wear gloves to mtect your

hands from the cold fittings. Do not permit LPG to
contact the skin.

5. Release the tank latch and remove the tank from th
bracket.

A WARNING
Do not use any LPG tank that is damaged. Damaged

tanks must be removed from service.
Installation (See FIGURE 10.)

1. Before the tank is installed on the lift truck, check the
operationof the fuel gauge. Look at the fuel galsgel
movethe tank. The needle of the gaugast move when

2. Install the LPG tank in its bracket so that the align-
mentpin is in the correct holm the bracket. Close the
latches.

3. Connect the quick disconnect fitting to the shut—off
valve on the tank. Use your hand to tighten the fitting.
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1. SHUT-OFF VALVE 5. LIQUID LEVEL
2. QUICK DISCON- INDICATOR
NECT FITTING 6. RELIEF VALVE
3. FUEL GAUGE 7. ALIGNMENT
4. PLUG PIN
8. TANK RELIEF
VALVE
NOTE: Some LPG tanks have an auxiliary fill
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fitting instead of a plug for ltem 4.

FIGURE 10. LPG TANK

4. Turn the shut-dfvalve counterclockwise to open the
valve.

5. Inspect the fuel system for leaks when the shut—off
valveis open. Frost on the surface of the tank, valves or
fittings or a strong odor of LPG fuel indicates a leak.

A WARNING
The shut—off valve on the tank must be closed when

the truck is not being used.

thefuel moves. If the needle does not move, a new tank

must be installed.

A WARNING
Make sure the alignment pin extends through the

correct hole in the rim of the LPG tank. The hoseor
fittings can be damaged if the LPG tank is not
installed in the correct position. A damaged hoser
fitting can release LPG fuel and cause an explosion
and fire hazard.

HYDROSTATIC RELIEF VALVE
Removal and Installation

A WARNING
LPG can causean explosion. Do not cause sparks or

permit flammable material near the LPG system.
Closethe fuel valve on the tank. Disconnect the nega
tive battery cable to prevent sparks.



1. Close the shut—off valve on the tank. Replacement of the Diaphragm and Fuel
Valve (See FIGURE 11.)

2. Slowly loosen théose fitting for the relief valve. Let

the fuel drain from the fitting befor@moving the relief

valve.

1. Close the shut—bf/alve on the tank. Slowly discen
nectthe fittings for the inlet and outlet hoses and let the
LPG drain from the lines. Remove the vacuum hose and

the mount capscrews.
A WARNING

LPG is flammable. Make sue there are no sparks or 2. Remove the 10 screws from the filter colRemove
open flames in the area when the fuel lines are the filter and screen. Remove the six screws from the
drained. diaphragm cover. Remove the covers and gaskets.

3 Removethe diaphragm. Remove the filter and screen.
Removethe screw for the leaf spring. Remove the valve
pad. Pull the pin from its bore.

3. The valve cannot be repaired. If the valve does no
work, install a new valve. After installation, open the
shut—offvalve slowly and inspect the system for leaks.
4. Remove the fitting fronthe fuel outlet port. Remove
FILTER UNIT the washer and O-ring through the outlet port.

5. Install a new O-ring in its bore. Align the washer with

Replacement Of The Fuel Filter Element the O—ring and install the pin through the washer and O-
(See FIGURE 11.) ring.

6. Install the valve pad with the side with the polyure-
thane pad toward the bore. Install the leaf spring, lock
washer and screw.

1. Close the shut-off valve on the tank. Slowly 100Sen7 |nstall the screen and filter element. Ehet gasket on

fitting before disassembling the filter unit. and lock washers.

NOTE: Use a liquid thread sealant on all fittings with
threads at the filter unit.

A WARNING 8. Replace the_diaphragm. Install the diaphragm so that
the lage plate is toward the valve. Install theverand

LPG is flammable. Make sue there are no sparks or : .
tighten the six screws and lock washers.

open flames in the area when the fuel lines are

drained. 9. Install thecapscrews for the mount. Connect the-vac

] uumline. Connect the lines for the tank and the vapor
2. Remove the 10 screws and the filter cover. Replaceg

the filter element.
10. Open the shut—off valve on the tank and check for

3. Install the cover and gaskeighiten the screws fahe leaksin the line to the filter unit. Start the engine and in
cover. Tighten the hose fitting. spect for leaks on the outlet side of the filter unit.



5. LEVER
1. SCREW 6. WASHER
2. DIAPHRAGM COVER 7. BODY 10. VALVE PAD 12. FILTER
3. DIAPHRAGM 8. O-RING 11. SCREEN 13. GASKET
4. FULCRUM 9. PIN 12. FILTER 14. FILTER COVER
FIGURE 11. FUEL VALVE AND FUEL FILTER
VAPORIZER 1. Close the shut—bfalve on the tankkRun the engine
until it stops. Slowly disconnect the fitting from the fil
Removal ter unit on the vaporizeDisconnect the hose to the car
buretor.
A WARNING 2. Put a drain pan under the drain valve for the radiator

LPG can cause an explosion. Do not permit any
sparks or open flames in the work area.

Open the drain valve so that the coolant drains in the
pan.



3. Disconnect the coolant fittings to the vaporizer. Re-and pressure reducer diaphragm. Remove the pin and
move the balance line from the vaporizer. Remove thespring from the plate.

capscrews at the mount for the vaporizer.
2. Remove the plate and gasket. Remove the pressure

reducer valve.

Disassembly (See FIGURE 12.) 3. Remove the six screws that hold the cover fovthe

por chamber to the vaporizédRemove the coveMove
1. Remove the seven screws that hiblel high pressure  thediaphragm toward the inlet port to release it from the
coverand plate to the vaporizer bodRemove the cover lever.

11. GASKET
1. SCREW 6. SPRING 12. PLATE
2. COVER FOR VAPOR VALVE 7. VAPOR VALVE PAD 13. PLUG
DIAPHRAGM 8. PIN 14. ACTUATING PIN
3. VAPOR VALVE DIAPHRAGM 9. HOUSING 15. DIAPHRAGM FOR PRESSURE
4. VAPOR VALVE LEVER 10. PAD FOR PRESSURE REDUCER VALVE
5. PIVOT PIN REDUCER VALVE 16. COVER

FIGURE 12. PARTS OF THE VAPORIZER

10



STEP 1:
Install the pad for the pressure reducer valve. STEP 3:
Make sure the polyurethane surface is against
the seat.

STEP 2:
Install a new gasket. Install the plate with pin
guide over the pressure reducer valve. Install a new diaphragm.

FIGURE 13. ASSEMBLY OF THE VAPORIZER (1 OF 3)

4. Remove the screw that holds the lever pin. Cut thevents, always follow the recommendations of the
wire that holds the vapor valve pad to the le®R@move manufacturer.

th d. . :
©pa Washall parts of the assemblgxcepthe diaphragms in
solvent.Use compressed air to dry the parts. Do not use
Cleaning compressed air on the diaphragms.
A WARNING Inspection

Cleaning solvents can be flammable and toxic, and Makesure the vaporizer housing does not have cracks or
can cause skin irritation. When using cleaning sol- damage. Inspect the threads for damage. The dia-

11



phragmsyalve pads, and gaskets are included in the re Installation
pair kit. Check that the check ball in the balance fiire

ting moves freely. A cAuTION

Assembly (See FIGURE 13.) Use care when installing the fitting for the balance
NOTE: Use a liquid thread sealant on all fittings with line. If the fitting is tightened more than 2 to 3 turns
threads at the vaporizer. the washer inside the vaporizer can be damaged.

Follow the procedures shown in FIGURE 13. Always
use a HYSTER Approved repair kit when assembling Install the mount capscrews. Connect all the lines to the
the vaporizer. fittings. Fill the radiator with coolant. Check for leaks.

STEP 7:

Put the valve spring in position on the housing.
Put the lever assembly over the spring. Install
the screw so that the head of the screw is
holding the pivot pin.

STEP 6:
Remove the vapor valve pad from the valve lever.
Install a new valve pad in the lever. Leave the pad

loose enough against the lever so that the pad can STEP 8:
tilt for alignment against the seat. Bend and cut the Tighten the screw. Make sure the lever moves
pin shown. freely.

FIGURE 13. ASSEMBLY OF THE VAPORIZER (2 OF 3)
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STEP 9:
Slide the lever into the slot in the diaphragm STEP 10:
bracket. Install the diaphragm. Install the cover and tighten the screws.

FIGURE 13. ASSEMBLY OF THE VAPORIZER (3 OF 3)

CARBURETOR 4. Remove the four screws that connibet throttle body
to the carburetor bodyremove the throttle body and at

Removal tachment plate.

1. Remove the hose from the air cleaatthe carburetor
inlet. Disconnect the wires to the fuel shut—off valve. 9. Remove the two screviBat connect the throttle plate

Removethe fuel inlet hose at the fuel shutt-adlve. Re to the throttle shaft and remove the throttle plate.
movethe balance linesom the carburetoRemove the
vacuumhoses from the carburetadle controller actua
tor and governor.

6. Remove the cover to the governBemove theetain
er from the throttle shaft. Disconnect the governor
spring as needed to remove the governor attachment

2. Disconnect the acceleratoable from the throttle le screws. Remove the attachment screws. Remove the
ver.Remove the two attachment nuts at the base of thgyovernor from the throttle body.

carburetor.

7. Remove the throttle shaft from the throttle hdcg
movethe seal retainers and seals from the throttle shaft.
Disassembly (See FIGURE 14.) If necessaryremove the bearings from the throttle hody

3. Remove the carburetor and the governor assembly.

NOTE: Disassembly of the throttle body and throttle ,
shaftassembly is needeaxhly if the gaskets or seals need Cleaning
to be replaced. Remove the governor as needed.

| | A WARNING
1. Remove the six screws from the diaphragm cdRer  Cleaning solvents can be flammable and toxic, and
move the cover and metering spring. can cause skin irritation. When using cleaning sol-
2. Remove the diaphragm, dampener chamberizeid vents, always follow the recommendations of the
manufacturer.

valve assembly from the carburetor body. Remove the
four screwsfrom the diaphragm plate and disassemble

Make sure all the carburetor parts are clean before as-
the fuel valve.

sembly.Wash all the parts, except tHh@phragm, in sel
3. Remove the fuel solenoid valve and the idle controlvent. Make sure the air passages in the metering valve
actuator. Remove the idle mixture screw and spring. are clean.

13



1. COVER

2. SCREW

3. SPRING

4. DIAPHRAGM

5. SPACER* . IDLE STOP SCREW

6. GASKET* 11 15. THROTTLE SHAFT

7. SPACER* 16. THROTTLE PLATE

8. FUEL VALVE ) 17. RETAINER

9. CARBURETOR @ 18. SEAL
BODY o / 19. BEARING

10. IDLE MIXTURE ' 20. THROTTLE BODY
SCREW 21. GASKET

11. THROTTLE LEVER 22. ATTACHMENT PLATE

12. IDLE CONTROL LEVER 23. ADAPTER PLATE

13. IDLE SPEED SCREW *2.2L ENGINE ONLY 24. GOVERNOR

FIGURE 14. LPG CARBURETOR ASSEMBLY
Assembly (See FIGURE 14.) Useonly HYSTER Approved repair kits when repairing

the carburetor.

NOTE: Use a liquid thread sealant on all fittings with 1. Install new bearings as needed in the throttle body.
threads at the carburetor. Install new seals in the throttle badpstall the seal re

14



tainersand the throttle shaft. Install the throttle plate to 3. Connect the throttle linkage as shown in FIGURE 18.
the throttle shaft using lock washers with the screws. Make sure the head of the pin is toward the carburetor

2. Install the governor on the throttle boGonnecthe ~ 4- Connect the wires at the solenoid valve.

throttle shaft to the governor. Reconnect the governor, - .
. g g 5. Make surdhe tee—fitting on the governor is installed
spring. Install the cover on the governor.

correctly, then connect the vacuum hoses at the gover-
nor. The tee—fitting has two different size orificEhe
black end of the fitting is the large orifice and goes to-
wardthe governor solenoid valve. The red efthe fit

ting is the small orifice and goes toward the governor.
Thelarge orificeis 2.13 mm (0.094 in) and the small-ori
fice is 0.91 mm (0.036 in).

3. Install the throttle body and attachment plate with
newgaskets to the carburetor bothstall the idle speed
spring and screw. Install the idle control actuator and
fuel solenoid valve.

4. Assemble the fuel metering valve, air measuring
plate,diaphragm and back—ypate. Install a new gasket g ~,nnect the hose to the air cleaner.

on the carburetor body. Install the dampener chamber,

then install the valve assembly in the carburetor body.7. Check and adjushe carburetothrottle linkage and
Install the metering spring and cover. Make sure theidle control actuator as described in CHECKS AND
springis in the correct position before installing thecov  ADJUSTMENTS.

er.

SOLENOID VALVE (See FIGURE 1.)

Installation (See FIGURE 1.) The solenoid valve cannot be repaired. If the solenoid

- - . valve does not operate, it must be replaced.
NOTE: Use a liquid thread sealant on all fittings with P P

threads at the carburetor. 1. Disconnect the hose from the air cleaner to the earbu
retor inlet. Remove the fuel inlet hose. Disconnect the

1. Install a newgasket on the manifold, then install the \yiresat the solenoid valve. Remove the solenoid valve.
carburetor on the manifold.

2. Use a liquid thread sealant and install the solenoid
2. Install the balance line and the fuel hose. Install thevalve on the carburetoConnect the wires and fuel hose.
vacuumhose and check valve for the idle control actua Connectthe hose to the air cleangurn the key switch
tor. The GRA side of the check valvmust be toward ON and OFF to check the operation of the solenoid
the idle control actuator. valve. Start the engine and check for leaks.

CHECKS AND ADJUSTMENTS

A MENTS. If the governor is not operating correctly,
WARNING check the parts of the system as follows:

LPG can cause an explosion. Do not permit any

sparks or open flames in work area. NOTE: The vacuum hoses installed on the carburetor

andgovernor arenade of special high—temperature-ma
terial. If any of the hoses are replaced, make sure the cor

rect hoses are installed.
GOVERNOR SYSTEM
1. Check the vacuum hoses and the diaphragm in the

governor for damage. Remove the plate on the side of
If the governor is removed or replaced, adjust the -throt the governor and check that the linkage and spring move
tle linkage as described in CHECKS AND ADJUST- freely.
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2. Check the vacuum hoses for restrictions. Check theA
tee—fittingat the diaphragm for restrictions. Make sure WARNING. . ,
thetee—fitting is correctly installed. Theage orifices in Do not remove an ignition secondary wie to cause an
thefitting. The black end of théitting (VAL) is for the ~ °PEM Gircuit A spark can cause an explosion.

governor solenoid valve. The red end of the fitting 3 Tyrn the key momentarily to tf&TART positionto
(GOV) is for the governor. causea vacuum in the inlet manifold. Bubbles must ap

3. Use an ohmmeter to check the solenoid valve. DisP€ar In the container of water.

connectthe wires at the solenoid valve. Measure the re 4. If there are no bubbles seen in stepleck thevac
sistance between the terminals of the solenoid valve yumhose for a restriction. If there is vacutmrthe filter
The correctresistance is 22 to 25 ohms. Measure the re unit, inspect the diaphragm for holes or cracks. Make
sistance between one of the terminals and the body o§urethe tank has fuel and that the shutwvailve is open.
the solenoid valve. The corremsistance is 800 ohms or
higher.If the readings are not correct, replace the-sole
noid valve.If the solenoid valve does not work, the gov CHECK THE VAPORIZER
ernor controller must also be checked. A bad solenoid

valve can damage the electronic controller. Pressure Reducer Valve

5. Connect the terminal plug at the ignition module.

4. Use a volt/ohmmeter to check the governor controller Connect a pressure gauge that can measure with accu-
racya pressure below 35 kPa (5 psi) to the test port of the

a. Disconnect the wiring harness at the controller. vaporizer. The gauge must indicate 10.5 kPa (1.5 psi)

Measurehe resistance between the ground terminal in o . .
._whenthe engine is at idle. If the gauge indicatgses
the harness connector and the cowl. The correct-resis .
. L suregreater than 10.5 kPa (1.5 psi), the pressure reducer
tance is less than 3 ohms. If the circuit is open or the
. . . valve has damage.
resistance is high, check for a damaged wire.

b. Turn the key switch to th@N position. Do not start Vapor Valve

theengine. Use the voltmeter to check for battery-volt 1. Run the engine until it is warm.

age at the terminals in the connector for the battery ) i
andthe solenoid. Check for damaged wires if the read ﬁ Tofcheckhfo][ IeﬁkT, stop the Englniand dlscr(])nnzct the
ings are not correct. osefrom the fuel inlet port at the carburetBut theen

of the hose just below the surface of water in a container
c. Turn the key switch to thOFF position. Use an  If bubbles are seen, the vapor valve is damaged or is
ohmmeter to check the continuity of the signal input dirty.
wire. Check the wire between the distributor (ta-

3. To check the vapor diaphragm, remove the inlet hose
chometer connector) and the harness connector. P phrag

to the vaporizerRemove the inlet hose at the carburetor
5. If, after checking the solenoid valve, wiring, hoses Putthe end of the hose below the surface of the water in a
andthe governarthe governor still does not operate-cor containerRemove thdalance line from the carburetor
rectly, replace the electronic controller. andapplyair pressure to the line. If bubbles continue to
be seen in the water, the diaphragm is damaged.

CHECK THE FILTER UNIT
ADJUST THE CARBURETOR

1. Check for leaks in the fuel valve by disconnecting the

fuel inlet hose at the vaporize?ut the end dhe hose in  !dle Adjustments

a container of water. There must be no bubbles in thdS€€ FIGURE 15. And FIGURE 16.)

water. If there are bubbles in the water, install a new1. The engine must be at the normal operating tempera
valve pad in the filter unit. ture. Connect a tachometer to the engine.

2. If there are no bubbles in the watdisable the igni 2. Turn the idle speesdcrew (1) until the engine speed is
tion system by disconnecting the plug with two termi- 900+ 50 rpm for the 2.2L engine or 8G025 rpm for the
nals at the ignition module. 3.0L engine.
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3. Changing the adjustment tife idle mixture screw (2) d. Installthe vacuum hose and clamp to the e
will change engine speed. Adjust thixture screw (2) trol actuator (4).
for maximum engine rpm.

4. Check and adjust idigpeed as necessary as describedl
in step 2 1

5. Repeat steps 3 andmaximum idle speed from ad- 2
justingthe idle mixture screw is the same specified idle ~
speed. 2
@)
)
Iml
= !
:j@?
)
1 T
- Q  /
[ w' Iw
1. IDLE SPEED SCREW 4
2. IDLE MIXTURE SCREW l_ﬁ' 7
3. VACUUM HOSE CONNECTION )
4. IDLE CONTROL ACTUATOR
5. IDLE CONTROL SCREW 1279
/
FIGURE 15.CARBURETOR ADJUSTMENTS, S
2 2L ENGINE 1. IDLE SPEED SCREW

2. IDLE MIXTURE SCREW
3. VACUUM HOSE CONNECTION

6. Turn idle mixture screw OUT until idle speed begins g- :B:ZE 88“$§8:: ég;LéC\-,I-OR
to decrease. Turn idle mixture screw (2) IN 1/4 turn. ' 12898

FIGURE 16. CARBURETOR ADJUSTMENTS,
7. Check the idle control adjustment as follows: 3.0L ENGINE

a. Adjust the idle speed and mixture as described

above. _
Power Mixture (See FIGURE 17.)

b. Adjustthe idle control screyb) until there is 0.1
to 0.2 mm (0.0040 0.008 in) clearance between
the screw (5) and the rod in the actuator (4).

The power mixture valveontrols the flow of fuel to the
carburetomhen the engine is running near full load. Set
the power mixture valve at the 3/8 mark (toward the L)
c. Disconnect the vacuum hose from the actuatorfor the 2.2L engine. For the 3.0L engine, set the power
(3) and check engine speed. If engine speed-is be mixture valve to the 1/2 mark for the H—series uaitsl
low 1400 rpm, no adjustment is needed. If engine to the 5/8 mark (toward the R) for ti$e-series. This set
speeds more than 1400 rpm, adjukk idle con ting will be correct for most conditions. If an exhaust
trol screw (5)until engine speed is 1300 to 1400 analyzeiis not available adjust thgower mixture valve
rpm. as follows:
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andturn the power mixture valve until the reading on the

1. POWER VALVE 1 exhausgas analyzer is 0.5 to 1.0% CO (carbon menox
ide) maximum.
| J/ ADJUST THE THROTTLE LINKAGE
- (See FIGURE 18.)
o @]

A cauTion
The adjustment of the throttle cable must be corect

@ @ or the cable can beak during operation. The accel-
erator pedal or the MONOTROL pedal mustreach

the pedal stop (floor plate) by the time the throttle
plate in the carburetor is fully open.

NOTE: Power Valve shown at 1/2 position.

FIGURE 17. POWER MIXTURE ADJUSTMENT NOTE: Each time the throttle system is disassembled, it
is important to adjust the throttle cable.

A cauTioN

During this test the mast must be fully extended.
Make sure there is enough overheadlearance in the
building or do the test outdoors. 2. Make sure the throttle linkage at the pedal assembly is

in the correct position.
1. Operate the lift truck until the engine, transmission

andhydraulic system are at normal operating tempera
tures. Apply the parking brake.

1. Adjust the idle speed as described in Idle Speed Ad
justment.

3. Push the Monotrol or throttle pedal until it stops
against the floor plate. Adjust the throttle cable so that
the pedal stops against the floor plate. Depress the throt
2. Install an exhaust gas analyzer in the exhaust pipetle pedal until it stops against the floor plate just as the
Connecta tachometer to the engine. Start the engine andhrottle plate reaches the wide open position. Use the
fully extend the mast. Pull back tre LIFT lever to put  nutsat the pedal end of the cable housing to change the
a load on the engine. Fully depress the accelerator pedadjustment of the cable.

7. SPRING LINK

1. THROTTLE PEDAL 4. THROTTLE CABLE 8. THROTTLE RETURN SPRINGS
2. LINKAGE 5. ATTACHMENT PLATE 9. SPRING BRACKET
3. PIN 6. PIN 10. THROTTLE ARM (CARBURETOR)

FIGURE 18. THROTTLE CABLE ARRANGEMENT
18



1. PEDAL PAD
2. LINK
3. CRANK

LPG

TS e T
O !s"\i(.‘,,”g{fﬂrlfl}fz\v\; \
T Bt KON
LPG g 4

LP
G 2.2L

LPG

4. PEDAL FRAME
5. PEDAL RETURN STOP
6. CAPSCREW

FIGURE 19. MONOTROL PEDAL

4. Adjust the pedal return stop (see FIGURE 19.) so that
thereis no tension on the throttle cable at the idleposi
tion. Do the following to check this adjustment:

a. Run the engine at idle speed. Make sure the rod
on the idle control actuator is retracted and the
throttle linkage is against the idle control screw.

b. Whenthe pedal return stop is in the correct posi
tion, tighten the capscrew that holds the stop to
the bracket.

5. Check that the engine runs at its governed speed when
theaccelerator pedal or the MONOTROL petsdches

the floor plate. The maximum speed with no load is
2900z 50 rpm for both the 2.2L and the 3.0L engine.

Check The Monotrol Pedal (See FIGURE 19.)

Slowly move the Monotrol pedal pad from Forward to
Reverse and Reverse to Forward. There must be some
movement of the pedal pad before the pedal frame
moves and the throttle opens.
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TROUBLESHOOTING

PROBLEM

POSSIBLE CAUSE

PROCEDURE OR ACTION

The engine will not start easi-
ly. The vaporizer is freezing.

Low coolant level.

Water hoses have a restriction or are
too small.

Air lock in coolant line to the vapor-
izer.

Hose from vaporizer to carburetor
has a leak.

Thermostat does not operate correct-
ly.

Ignition system or starter is dam-
aged.

Idle mixture screw is not adjusted cor-
rectly.

Fuel valve in carburetor is damaged.
Air filter is dirty.
Balance line is disconnected.

Accelerating too soon after engine is
started.

Solenoid valve is disconnected or not
working correctly.

Fill coolant system to correct level.
Install correct hoses.

Remove air from cooling system.
Install a new hose.

Install a new thermostat.

Check and repair ignition system or
starter.

Adjust carburetor.

Install new carburetor parts.
Clean or install a new filter.
Connect balance line.

Let engine become warm.

Check and repair solenoid valve.

Engine does not idle
smoothly.

Idle mixture screw is not adjusted cor-
rectly.

Diaphragm in carburetor is damaged.

Air leak between carburetor and gov-
ernor.

Air leak between governor and intake
manifold.

PCV system has a restriction.
Air leak at throttle shaft.

Hose from vaporizer to carburetor is
damaged.

Balance line is disconnected.
Pressure reducer diaphragm has a
hole.

Low pressure valve in vaporizer is
damaged.

Idle speed is too low.

Idle speed screw is loose.

Water in the fuel.

Fuel tank is installed in the wrong po-
sition.

Fuel valve on the tank is in the wrong
port.

Idle control actuator is not adjusted
correctly or hose is disconnected.

Adjust carburetor.

Install a new diaphragm.
Check gaskets and tighten nuts.

Check gaskets and tighten nuts.

Clean parts in PCV circuit.
Install a new carburetor body.
Install a new hose.

Connect balance line.
Install a new diaphragm.

Install a new valve.

Adjust carburetor.

Adjust carburetor.

Install a different fuel tank.
Install fuel tank correctly.

Install a different fuel tank.

Adjust carburetor or connect hose.
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TROUBLESHOOTING

PROBLEM

POSSIBLE CAUSE

PROCEDURE OR ACTION

Engine does not accelerate
smoothly.

Not enough fuel reaching engine.

Fuel line to carburetor has a restric-
tion or is too small.

Balance line has a restriction.
Vaporizer does not operate correctly.
Parts of the the governor are dam-
aged.

Low pressure diaphragm or valve in
vaporizer is damaged.

Wrong or damaged fuel valve in car-
buretor.

Adjust carburetor. Check fuel lines.
Install a new fuel line.

Install a new balance line.
Repair vaporizer.
Repair governor.

Repair vaporizer.

Repair carburetor.

Idle speed is too high.

Idle mixture screw is loose or not ad-
justed correctly.

Idle control actuator is not adjusted
correctly or hose is disconnected.

Adjust carburetor.

Adjust carburetor or connect hose.

Engine does not run
smoothly.

PCV system has a restriction.

Air leaks in the intake manifold.
Balance line has a restriction.

Low pressure diaphragm or valve in
vaporizer is damaged.

Wrong or damaged fuel valve in car-
buretor.

Clean parts of PCV system.
Check gaskets and tighten nuts.
Install new balance line.

Repair vaporizer.

Repair carburetor.

Loss of power.

Air filter is dirty.
PCV system has a restriction.
Parts of the governor are damaged.

Power mixture valve is not adjusted
correctly.

Hose from vaporizer to carburetor
has leaks.

Diaphragm in carburetor is damaged.
Wrong type of fuel.

Hose from vaporizer to carburetor
has a restriction or is too small.

Parts of the vaporizer are damaged.

Ignition system does not operate cor-
rectly.

Clean or install a new filter.
Clean parts of PCV system.
Repair governor.

Adjust carburetor.

Install a new hose.

Repair carburetor.
Install a different fuel tank.
Install a new hose.

Repair vaporizer.
Check and repair ignition system.
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TROUBLESHOOTING

PROBLEM

POSSIBLE CAUSE

PROCEDURE OR ACTION

Engine stops running.

Shut—off valve on fuel tank is closed.
Fuel tank is empty.

Vacuum line to filter unit is discon-
nected.

Parts of the filter unit are damaged.
Parts of the vaporizer are damaged.
Parts of the carburetor are damaged.
Hose to carburetor is damaged.

Idle speed is too low.

Water in the fuel.

Fuel filter is dirty.

Parts of the governor are damaged.
Air leak at the intake manifold.
Ignition system does not operate cor-
rectly.

Solenoid valve is disconnected or not
working correctly.

Open valve.
Install a full fuel tank.
Connect vacuum line.

Repair filter.

Repair vaporizer.

Repair carburetor.

Install a new hose.

Adjust carburetor.

Install a different fuel tank.

Install a new filter element.
Repair governor.

Check gasket and tighten nuts.
Check and repair ignition system.

Check and repair solenoid.
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