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FUEL SYSTEM

PRECAUTIONS

1. Before w rking on the fuel

1, D& sure to disconnect the ground cable from the negative (-) terminal

Of the battery

2. When working on the fuel system, never allow any naked fire to be brought near the working site. Alsg,
never smoke cigarette or the like

3. Do not allow the fuel to get to any parts made of rubber or resin.

em of more than one vehicle at the same time.

+. Do not work on the fuel Syst

5. Be certain to kee P each part of the fuel system from contamination.

6. Be very careful not to allow any dirt or the like be mixed into the fuel system during the servicing operation,
7. Make sure to keep the working site clean. Also. be sure not to loose any part, specifically small parts.
8. Never loose nor mix up those pins, clips and springs with each other.
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TROUBLE SHOOTING
Problem

Page
—_— - ! .
Engine will not start/Hard Fuel line cloggec | FU-3
to start Fuel line
(Only cases where Fuel “
cranking by starter motor Incorrect inje Reset injection timing [ EM-11
normal) Injection noz Check inj 0N NOzzle ‘
| Injection pump faulty Inspect injection pump
4 — e —_— — ! —
Rough idle/Engine stalls Incorrect valve ¢ ce Adjust valve clearance EM-10
Incorrect idle speed Adjust idle speed | EM-13
Incorrect injection tin ing Reset injection timing | EM-11
Fuel leakage | Check fuel line [ FU-3
* Injection pipe
¢ Injection no ‘
e Delivery v
Injection pump Inspect injection pump | FU-4
— 4 —_ — 1
ack of power Incorrect injection tin ing Re Injection timing EM-10
Fuel leakage Check fuel line
* Injection pipe ‘
¢ Injection nozzle
* Delivery valve
Injection pump faulty FU-4
- — — —4 —
Engine emits large Incorrect injection timing [ EM-10
Quantity of exhaust smoke Inje tion nozzle faulty ‘
[ Injection pump faulty ‘ FU-4
RES1-FLIONS
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FUEL SYSTEM

OUTLINE OF FUEL SYSTEM

Fuel is sucked from the fuel tank by means of a feed pump through a sedimentor and a fuel filter

Ihe feed pump, which is built inside the injection pump, sends fuel directly to the pump housing so as to
lubricate the sliding section.

Then, the pump plunger causes the fuel to be injected from the injection nozzle under a high pressure in
accordance with the injection order. On the other hand, any excess fuel inside the pump housing returns to
the fuel tank through an overflow pipe.

In this way, cooling and lubrication take place in the injection pump by the fuel recirculation

On the other hand, the fuel is recirculated inside the pump during cold season

As a result, the fuel is warmed up, thereby preventing it from becoming a wax state.
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FUEL SYSTEM

INJECTION PUMP

As for the injection pump, Type VE Injection pump is employed.

Two types of the injection pump have been provided for each of Type DL-42 engine and Type DL-52 engine.

Consequently, an optimum fuel supply is achieved for the respective engines.

—
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FUEL SYSTEM

Pump

limer

Altitude compensation device

(N = 1100 rpm
With lever set to full stroke
position)

Boost compensator

Load sensing timer

Automatic cold start device

MAIN SPECIFICATIONS OF INJECTION PUMP

Low-speed side
(mm®/st/rpm)

6.5 - 11.5/350
2 or less/500

6.5 - 11.5/350
2 or less/500

[ DL-42 DL-52
— _ e
- STD OPT General Austria-Switzerland
I Plunger diameter mm 9 9 9 9
Cam lift mm 22 22 22 | 22
specificatione | FU€l return amount R -
specifications mm@ 40 40 37.5 375
Injection order ABCD ABCD ABCD ~ ABCD
Governor specifications ‘ All speed All speed All speed All speed
Overflow amount (L/h/rpm) 21 -47/1900 21 - 47/1900 17 - 37/1700 17 - 37/1700
Fuel increase at starting )
(mm*/st/rom) 66 - 85/100 66 - 85/100 66 - 85/100 66 - 85/100
End of fuel increase
“]}(j(;h(;ﬂ effect (mm“/st/rpm) 41.5 - 50.5/400 41.5 - 50.5/400 50 - 58/350 50 - 58/350
amoun . - — S
R 42.15 - 43.65/1100 | 39.25 - 40.75/1100 | 65.75 - 67.75/1100 | 65.75 - 67.75/1100
[ Full load 38 - 43/500 35.1 - 40.1/500 42.7 - 45.7/500 42.7 - 45.7/500
‘ (mm‘(/st/rpm) 44 - 49/1450 41.1 - 46.1/1450 51 - 54/680 51 - 54/680
‘ 40.5 - 44,5/1900 38.6 - 43.6/1900 65 - 70/1700 65 - 70/1700
J Migh:speed-sids 16.5 - 24.5/2250 17.5 - 23.5/2250 | '17.75 - 27.75/2250 | "17.75 - 27.75/2250
giap (mmlstirom) | 245 - 32.5/2100 35 - 43/2100 56.5 - 64.5/1800 | 56.5 - 64.5/1800
Governor | PM) 1 "2 or less/2600 2 or less/2450 2 or less/2500

6.5 - 11.5/350
2 or less/500

(mm/st/kPa(mmHg))

(mm/kPa (mmHg))

0 - 1.0/700 0 - 0.98/700 0.7 - 1.7/700
2.0 - 3.0/1100 1.85 - 2.85/1100 2.3-33/1100
(MMPM) | 37 . 4.7/1450 3.5 - 4.5/1450 4.1 - 5.1/1500
5.7 - 6.5/2250 6.15 - 6.95/2250 4.9 - 5.7/1750
_ 38.5 - 41/94.6 (710) -
_ 33.8 - 37.8/82.7 (620) —
— 50.3 - 33.7/70.7 (530) -
— — 27-497/0

51.2 - 55.2/24.0 (180)
55.6 - 59.6/33.3 (250)
65.75 - 67.25/66.7 (500)
66.5 or less/106.7 (800)

mm/mm?/st)

(mm/°C)

2 or less/2500

6.5 - 11.5/350
2 or less/500

'0.6 - 1.6/750
2.2 -3.2/1100
3.4 - 4.4/1500
4.1 - 4.9/1600

42.7-49.7/0
51.2 - 55.2/24.0 (180)
95.6 - 59.6/33.3 (250)
65.75 - 67.25/66.7 (500)
66.5 or less/106.7 (800)

1.53 - 2.53/50
3.38 - 4,38/Full

2.05/-10
0.6 - 0.9/25
0/45

" 1: Pb = Characteristics at 66.7 kPa (500 mmHg)

*n

2: Pb = Characteristics at 0 kPa (0 mmHg)
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FUEL SYSTEM

REMOVAL OF INJECTION PUMP

: ("7:&\?}\1‘4()\\‘,;"'
[/'u \)V\il;‘llt venicle only)
2. Disconne t the water hose from ACS D
flr'h'(vf,ll:'l;u\i:yw; vehicle \
)
I ne DOOSt compensator hose
(DL-52 engine Iv)
4. Disconnect the connector for fuel cut solenoid
Tk
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FUEL SYSTEM

8. Remove the timing belt.
(See page EM-30.)

9. Remove the injection pump timing belt pulley.

10. Remove the injection pump by loosen three attaching nuts.
NOTE:
* Check the position of the injection period line before
removing the injection pump.
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FUEL SYSTEM

INSPECTION

nat exhibits defects.

'I‘i‘f," ct the following rs, re ny par
»
|
[
| 7 Damage or wear
' [ ] Senifity or
ige [ damage
J/ ‘A =
A/’ 4
1/ // )
ick or damaage 7 . “ /
1 \ S
(LA
\&/
INSTALLATION OF INJECTION PUMP
1 Install the nje n pump
Align the mate mark on the injectio pump with mate mark
timing gear cast 1€
iahten the it lection pumit n
2. Install the timing belt and the injection pump timing belt

pulley
(See page EM-34.)
Tightening Torque: 83.4 +4.9 N-m

(8.50 £+ 0.50 kgf-m)
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FUEL SYSTEM

111]€
1 = +} £ . P | ~ y
4 Lonnect the tuel hoses to Inlet al
- nstall the accelerator 1DIe
6 onnect ti 18l [or 1or 1€ CUl
BIAL [ ( 8] I )[
| [
DL-52 engine only
d. Connect the water hoses for ACSD

(ACSD e juiped vehicle only)

‘ 9. Fill the coolant

10.  Adjust the injection timing
(See page EM-11.)

11. Start the engine

12. Check the fue

leakage and repair

outlet fuel pipes
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FUEL SYSTEM

FUEL FILTER \
The fuel filter is a full-flow, paper filter type equipped with a
water separator. The fuel filter is mounted inside the engine
compartment at the right side of the vehicle. e
[tem I Specifications '
Filtering method I Filter paper
Filtering area [ 0.4 m?
Rated flow rate \ 1.2 dm*min
Water separating performance 100 ppm or less .
Feed pump delivery rate 15 cm’/st I
Sedimentor alarm water level capacity 80 cm®
Sedimentor maximum capacity } 150 cm®
&
WRES1-FU007 |
REPLACEMENT OF FUEL FILTER
1. Remove the drain plug and drain the fuel.
NOTE:
e Place a suitable container or the like under the filter.
2. Disconnect the connector of the warning switch.
\
I
WRE91-FU024
3. Remove the warning switch and gasket, using pliers. =,
f“"’lr f & I
3 Ry
K PR A N
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' / \(.“7" '
|
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FUEL SYSTEM

4. Remove the fuel filter and “Q" ring, using a filter wrench.

5. Install a new fuel filter with a new “O” ring.
NOTE:
* Apply a thin film of alcohol to the “O” ring.
* Slowly screw-in the fuel filter by your hands, until you
feel a light resistance.
* Tighten the fuel filter to the specified torque by means
of a filter wrench.

Tightening Torque: 12.7 + 2.0 N-m (1.30 £ 0.20 kgf-m)

6. Install the warning switch with a new gasket by hand.

7. Connect the connector of warning switch.
8. Install the drain plug with a new gasket.

9. Fill the fuel pump with fuel,

Operate the hand pump until you feel more resistance.
10. Start the engine.

Check for fuel leaks.

FU-11
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FUEL SYSTEM

INSPECTION OF FUEL FILTER AND WARNING ] — T
SWITCH k .a,# | ) )

, 0T NS =
¥ 1 ot the fiel filter o B < I K <
Inspect th T ¢ e —— o <
N & ‘ ' : s

) Visualy inspect the tuel filter tor fuel leaks and damage [

bl I pect the warning switct [——
(1) Check that there is contir 1y petween the terminals |

when the float up POSIUO! ‘*:g«rf'),\ [‘ ‘
2) Check that there is no continuity between the terminals F,\‘ :"‘% ﬁ_J

vhen the float down position. {\ ) r‘ V

Air bleeder

AIR BLEEDING PROCEDURE

icken the air bleeder provided at the top of the fuel filter. ‘ ‘

love the priming
re 1t the fu
B\
i
]1;{ ten the air bleeder

lghtening Torque: 3.9 + 1.0 N-m (0.40 + 0.10 kgf-m)
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FUEL SYSTEM

INJECTION NOZZLE
REMOVAL OF INJECTION NOZZLE

1. Remove the two bolts holding the four Injection pipes to the
cylinder block.

2. Disconnect the injection pipe from the Injection nozzle and
the injection pump
3. Remove the injection pipes.

4. Remove the nozzle leakage pipe by loosen four nuts.

5. Remove the injection nozzle and nozzle holder.
NOTE:
» Arrange the nozzle in oder.

INSPECTION
1. Checking of injection pressure
Attach the nozzle on the tester. Operate the tester lever at
a rate of 15 to 20 times per minute. Take the reading of the
pressure gauge at the moment when the gauge's pointer
drops suddenly
Specified Pressure:
DL-42: 10788 + 980 kPa (110 + 10 kgf/cm?)
DL-52: 12749 + 980 kPa (130 + 10 kgf/cm?)

FU-14




FUEL SYSTEM

Adijustment of injection pressure

[0 adjust the injection pressure

LON NOZZIe and INCree

05 mm in shim

(5 kgf/en
(2) The adjusting shims are available in 20 different kinds

from 1.00 mm to 1.95 mm in increments of 0

nee( 1‘;{;

(1) First, wash the

\A/ +
WiIth the

and body in clean light oil.
out the ne

> needle body held

t

1 about one third of the whole strok » the ne e
from that positior
)\ Tt oadle f | 1ror t @ t )\
(£) Ine neeaile snouida arop 1o ¢ € | DV IS
;
own welgnt
/ "hle , . thea At f "
4. Assemble the parts as shown in the right f IN'E

lghter

nem to the spec

o

- P ~Aarriz 114 the
el N Nnozzle has been as oled, carry out the
Njel \djust the Iinjection nozzle, as required

D) (N>

<k,

n nozzle i ng
nce piece 5 m




FUEL SYSTEM

6. Oil-Tight Test '
Operate the tester lever, until the pressure rises up to about
9800 kPa (100 kgf/cm®). Then, hold this pressure for about
10 seconds. And check to see if any fuel leakage is present
at the nozzle injection port section or the retaining nut sec- -

tion
é

WRES1-FUQO48

7. Spray Test
(1) Perform the pumping (50 to 60 times/minute) by operat- e X X O

ing the tester lever. 1 ~—~ ~ —
Check the spray conditions. |

{ \ \ 4
=~ n) - i l, G /
g )
; ¢ Y
WRES1-FUOD:
(2) There should be no injection dripping.
Faulty Good
L JL J
WRES1-FUDS0
INSTALLATION OF INJECTION NOZZLE
1. Install the four injection nozzles with new gasket. L?
Tightening Torque: 68.6 + 9.8 N-m == /] .
(7.00 + 1.00 kgf-m) vj’/ LY U/‘
./ A—o09268-87310
CAUTION: &
« Over tightening could cause the injection nozzle defor- ol J _
mation and needle adhesion or other defects. ' O

WRES1-FUOS1

2. Install the nozzle leakage pipe with new gasket.
Tightening Torque: 44.1 + 4.9 N-m o e T Mt e e e
(4.5 + 0.5 kgf-m)

WREQ1-FUDS2
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FUEL SYSTEM

3. Installation of injection pipes.

(1) Install the four injection pipe to the injection nozzle and
Injection pump.
Tightening Torque: 24.5+ 4.9 N-m
(2.5 £ 0.5 kgf-m) — o

(2) Place the clamp and tighten the two attaching bolts.
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FUEL SYSTEM

SST

wmber & name

09258-00030-000

>75-87701-000

Plunger stroke measuring tool

Remark

g/installing injection

Used for removing crankshaft gear

WREQ1-FU055
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FUEL SYSTEM

SPECIFICATIONS

Fuel tank capacity

‘ Type

| p——

Injection timing

Injection pump ’ -

Bosch VE type

Plunger diameter

’ Cam lift
Governor type

limer type

\
[
[ Nozzle retainer type

5 1° BTDC
(High altitude compensator:
3° BTDC)
mm | 9.0
T ‘ e 72,2

Centrifugal type

Centrifugal type

Hydraulic pressure type

Screwed type

Injection [ T M - 5 & o
Nozzle or ’ Nozzle type J Throttle type
Injector | o - . e —— 1
| Injection pressure  kPa (kgffcm?) | 10,788 + 980 (110 + 10)
I (A A — o
| Type } Paper filter type
} — ————————————————————————————— ﬁ* ——————————————— S——
‘ Filtering area m° 0.4
Fuel filter Rated flow rate dm®¥min | 1.2
Sedimentor alarm water level 1 80
capacity =
T | = | = e
Sedimentor maximum capacity \ 150

Hydraulic pressure type

Screwed type

Throttle type

12,749 + 980 (130 £ 10)

Paper filter type

0.4

1.2

80

150
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FUEL SYSTEM

INJECTION PUMP
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