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FUEL SYSTEM

PRECAUTIONS
1.

of the battery.

Before working on the fuel systern be sure to dlsconnect the ground cable from the negative (-)

terminal -

2. When working on the fuel system never allow any naked fnre tc be brought near the working site. Also,
naver smoke cigarette or the like.
3. Do not allow the fuel to get to any parts made of rubber or resin.
4. Do not work on the fuel system of more than one vehicle at the same time.
5. Be certain to keep 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.
WRES1-FUO0O2
Problem Possible cases Remedy Page
Engine will not start/Hard Fuel line clogged FU-3
o start Fuel line bent or kinked
{Only cases where Fuel filter clogged }
cranking by starter motor Incorrect injection timing . Reset injection timing EM-11
i$ normal) Injection nozzle faulty Check injection nozzle
Injection pump faulty Inspect injection pump
Rough idle/Engine stalis Incorrect valve clearance Adjust valve clearance EM-10
' Incorrect idie speed Adjust idie speed EM-13
Incorrect injection timing Reset injection timing EM-11
Fuel leakage | Check fuel line’. . - FU-3
+ |njection pipe S S
= [njection nozzle
« Delivery vaive S :
Injection pump faulty Inspect injection pump FU-4
Lack of power Incorrect injection timing Reset :'njéction timing EM-10
Fuel leakage i Check fuel'iing ..
« [njection pipe
= Injection nozzle
» Delivery valve. : S
Injection pump faulty Inspect injection pump FU-4
Engine emits large Incaorrect injection timing Reset injection timing EM-10
guantity of exhaust smoke | Injection nozzle faulty Check injection nozzle
Injection pump faulty Inspect injection pump FUu-4
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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.

The feed pump, which.is built inside the injection pump, sends fuel dwectly to the pump housmg so as to
fubricate the sliding section. :

Then, the pump plunger causes the fuel to be mjected from. the- inject:on nozzle under-a hlgh 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.

* FUEL SUPPLY SYSTEM
Fuel filter

Overflow valve i

Nozzle
I |
1
H

VTN
" Feed pump = 2Pump plung.er |
”i' . N N :

e - ) o Delivery valve
e e lcoummg e Sl e Cam plate
= — '“'“-—_—-—-—ﬂ — . —
-~ - Fuelw@nk
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FUEL SYSTEM

INJECTION PUMP

As for the injection.pump, Type VE injection pump is employed. - sooorn e o
Two types of the injection pump have been provided for each of Type DL~42 engine and Type DL 52 engme.
Consequentiy, an opt:mum fuel suppiy is achieved for the respectxve engrnes s

Diaphragm chamber

Eccentric cam
Governor cover

_—8im
Guide bushing
Diaphragm——"" - o
. . e
Ammosphere chamber ™~ : o Air-filter
e ok Push rod
Connecting pin—" — .; CP UL T P - Stopper section

Contra! arm g B : Full-load stopper
“Adjusting lever L N < AL =Il|llﬂ§

o o = Damper spring

Contro} sprirﬁ_gf""’“’f’n o - ) ‘ Idfe spring

' ' },_Fuel cut solencid
Tension lever
~—Start spring
ﬁ Guide lever

]

Governor sleeve T 71~

Fly weight—

Pump plunger

HEARENBINTTT]

Control lever

Feed pump
Delivery valve

Calloir A
: Cam plate Spill ring
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. FUEL SYSTEM

“MAIN SPECIFICATIONS OF INJECTION PUMP

{mm/kPa {mmHg))

DL~42 . bLs2 .
STD OPT L oiGeneral | Austria-Switzeriand
Plunger diameter  mm el 9 ‘9 9
Cam lift mm 22 2.2 2.2 2.2
Pump Fuel
specifications | T uel return amount - 40 40 375 375
) Injection order ABCD ABCD ABCD ABCD
-|- Governor speciﬁcation_s _ All speed All speed All speed - . All speed
QOverflow amount (L/hirpm) -t 21-47/1900 21 - 4711800 17 - 371700 ~ 17 - 3711700
Fuel increase af starting | s ' RA - REMO0. L
(mmsls‘f/rprn) 66 - 85/100 66 - 85/100 66 - 85/100 66 - 85/100
- 7. | End of fuel increase
;[:i]eocéﬁn ‘effect (e Jstrom) 41.5 - 50.5/400 41.5 - 50.5/400 50 - 58/350 50 - 58/350
: 42.15 - 43.65/1100 | 39.25 - 40.75/1100 | 65.75 - 67.75/1100 | 85.75 - 67.75/1100
Full load 38 - 43/500 35.1-40.1/500 42.7 - 45.7/500 42,7 - 45.7/500
. (mmalst/rprn) 44 - 481450 41.1 - 46.1/1450 51 - 54/880 51 - 54/680
40.5 - 44.5/1900 38.6 - 43.6/1800C 65 - 70/1700 65 - 70/1700
| Hiah-speed side 16.5 - 24.5/2250 17.5 - 23.5/2250 | "17.75 - 27.75/2250 | "17.75 - 27.75/2250
gn-sp (mmdsyrpmy) | 246 - 325/2100 35 - 43/2100 56.5 - 64.5/1800 | -56.5 - 64.5/1800
_Governor 2 or less/2600 2 or less/2450 2 or less/2500 2 or lessf2500
Low-speed side 8.5 - 11.5/250 6.5 - 11.5/350 %6.5 - 11.5/350 6.5 - 11.5/350
a . (mmP/stfrpm) 2 or less/500 2 or less/S00 2 or less/500 2 or less/500
% 0-1.0/700 0-0.98/700 0.7 - 1.7/700 0.6 - 1.6/750
= o 2.0-3.0/1100 1.85 - 2.85/1100 2.3-33/1100 2.2-32/1100
g |Tmer (mmfrom) | 372711450 3.5 - 4.5/1450 4.1-5.1/1500 3.4 - 4.4/1500
g 5.7 - 6.5/2250 6.15 - 6.95/2250 4.9 -57M1750 4.1 - 4.9M1600 .
Altitude compensation device
{rrr¥fstkPa(mmHg)) 38.5- 41/94.6 (710)
. (No= 2100 rpm i — 33.8 - 37.8/32.7 (620) — —
o1 With lever set to full stroke. 80.3 - 33.7/70.7 (530)
position) - g0 " '
] — 42.7-48.7/0 427 -4970
Boost compensator — 51.2-552/24.0 (180) 51.2-552/24.0 (180)

55.6 - 59.6/33.3 (250)
85.75 - 67.25/66.7 (500)
66.5 or less/106.7 (800)

55.6 - 59.6/33.3 (250}
65.75 - 67.25/66.7 (S00)
66.5 or less/106.7 (300)

Load sensing timer - — — 1.53 - 2.53/50
B . mm/mm®/st) — - — 3.38 - 4.38/Full
Automatic celd start device _ _ _ 026.?56{_; }.25
{mm/C} _ — " 0/45
*4: Pb = Characteristics at 86.7 kPa (500 mmHg)
" 2: Pb = Characteristics at 0 kPa (C mmHg}
ol WREST-FUOCE
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- FUEL SYSTEM

REMOVAL OF INJECTION PUMP

1.--Drain the coolant, -~ - =
(ACSD equiped vehicle only)

‘2. Disconnect the water hose from ACSD

(ACSD equiped vehicle only)

3. Disconneéi the boost compensator hose.
- (DL-52 engine only) ‘

4. -Disconnect the-connector for fuel cut so_lenoid '

5. Remove the accelerator cable.

6. Disconnect the fuel hoses from inlet and outiet fuel pipes.n

7. Remove the four injection pipes.

Disconnect the injection pipe from the injection pump and

the injection nozzle.

FU-6
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FUEL SYSTEM

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

9. Remove the injection pump timing béli pulley. :

10. Remove the injection pump by loosen three attaching nuts. -

NOTE: , o
» Check the position of the injection period- line before
removing the injection pump. R

FU-7:

WRES-FUO12
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' FUEL SYSTEM

INSPECTION ~~

Inspect the followin_g parts, replace any part that exhibits defects.

Damage
Damage or wear
Senifity or: - :.g A
damage

Crack or damage

% : Non-reusable part

. — — WRES1.FUD14
INSTALLATION OF INJECTION PUMP T S ]

1. Install the injection pump. ;
Align the mate mark on the injection pump with mate mark &
on timing gear case side. '
Tighten the injection pump temporarily.

Mate mark

2. Install the timing belt and the injection pump timing belt
pulley.
(See page EM-34.)
Tightening Torque: 834 £4.9 N'-m
(8.50 + 0.50 kgf-m)

WRES1-FUC1E
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FUEL SYSTEM

3. 'Install the'four injection pipes.

10.

11.
12.

Connect the injection pipe 1o the injection pump and the

injection nczzle.

'Connect the fuel hoses to inlet and outlet fuel pipes;. o
Install the acceierator cable. S

“Connect the connector for fuel cut solenoid valve.

Connect the boost compensator hose.
(DL-52 engine only)

" ‘Connect the water hoses for ACSD.

(ACTSD equiped vehicle only)
Fill the coolant. . '

Adjust the injection timing. .

(See page EM-11.)

Start the engine.

Check the fuel leakage and repair it.

FU-9 -
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FUEL SYSTEM

FUEL FILTER

The fuel filter is a full-flow, pape'r'ﬁlter type equipped with &

water separator. The fuel filter is mounted inside the engine
compartment at the right side of the vehicle.

1

Rated flow rate

tem . Specifications
Filtering method -~ .~ Filter paper
Filtering area 0.4m°
1.2 dm®min

Water separating performance.. .. ..

100 ppm or less

Sedimentor maximum capacity

Feed pump delivery rate 15 cmifst
Sedimentor alarm water ievel capacity 80 cm®
150 em?®

REPLACEMENT OF FUEL FILTER

1. Remove the drain plug and drain the fuel.

NOTE:

. Place a suitable container or the like under the filter.

2. Disconnect‘th_e_'_c_:c_)_r_mector of the warning switch.

3. Remove the warning switch and gasket, using pliers.

FU-10
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FUEL SYSTEM

4. Remove the fuel filter and “O” 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.
e 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 Torqﬁe: 2.7+ 2.0 N-m (1.30 £ 0.20 kgf-m)

WRES1-FU02Y

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. -

WRED1-FUC30
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FUEL SYSTEM

INSPECTION OF FUEL FILTER AND WARNING . -

SWITCH

1. Inspect the fuel filter
(1) Visualy inspect the fuel filter for fuel leaks and damage.

2. Inspect the warning switch

(1) Check that there is continuity between the terminals

when the float up position. -

(2) Check that there is no continuity between the terminals: -

when the float down position.

AIR BLEEDING PROCEDURE .
1. _Slacken the air bleeder provided at the top of the fuel filter.

2. Move the priming pump up and down.
Ensure that the fuel flows from the air bleeder.

3.” Tighten the airbieeder S

~ Tightening Torque: 3.9+ 1.0'N-m (0.40 + 0.10 kgf-m) .

FU-12
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Air bleeder
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FUEL SYSTEM

. Move the ‘priming pump up “and down, until it becomes
heavy to operate.

. Start the -engine. Ensure that-no fuel leaks from the air
bleeder section. :

’ WRE91-FU037
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FUEL SYSTEM

INJECTION NOZZLE
REMOVAL OF INJECTION NOZZLE =~

1. Remove the two boits 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 pressurs
Attach the nozzle on the tester. Operate the tester lever at
arate 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 kgficm®)

FU-14
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FUEL SYSTEM

2. Adjustment of injection pressure

To adjust the injection pressure, first disassemble the injec-

tion nozzle and increase or decrease the shim, as required. -

(1) The variation of 0.05 mm in shim thickness will cause - S o
the mJectlon pressure to change approximately 490 kPa - Qj) == [} & gmm@ £
(5 kgflem?). '

(2) The adjusting shims are available in 20 different kinds
from 1.00 mm to 1.95 mm in increments of 0.5 mm.

Adjusting shim

WRES1.FUQ43

3. Sliding Test
( ‘I) First, wash the needle and body in clean light oil.”
- With the needle body held vertically, pull out the needle
about one third of the whole stroke. Release the needle
~ from that position.

WRES1-FUI044

' ""(2) The needle should drop to the valve seat position by its
~own weight.

S e T WREG-FU04S
4. Assemble the parts as shown in the right figure.
Tighten them to the specified torque. ' I S
S p a R OX @@@T ®

@ Vlnj"e'ctidn nozzle @ Pressure spring

@& Distance piece ® Adjusting shim
® Pressure pin ® Nozzle holder -~
WRES1-FU04E

5. After the m;ectson nozzle has been assembled, carry out the
- injection’test. Adjust the injection nozzle, as required.

WRES1-FUO47
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FUEL SYSTEM

6. OiFTightTest = -

Operate the tester lever, until the pressure risesuptoabout - | .
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: '

7. Spray Test =~

(1) Perform the pumping (50 to 60 times/minute) by operat-

ing the tester lever.
Check the spray conditions.

~(2) There should be no’injection dripping.

INSTALLATION OF INJECTION NOZZLE
1. Install the four injection nozzles with new gasket.
Tightening Torgue: 68.6 = 9.8 N-m
(7.00.% 1.00 kgf-m)

CAUTION:
« Over tightening could cause the injection nozzle defor-
~ mation and needle adhesion or other defects.

2. 'Install the nozzle leakage pipe with new gasket. e

Tightening Torque: 44.1 £4.9 N-m
LT (4.5 £ 0.5 kgf-m)

FU-16
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FUEL SYSTEM

3.

Installation of injection pipes.

-(1) -Install the four-injection pipe to the injection ‘nozzie-and

~ injection pumip. -
Tightening Torque; 245+49Nm .. .
(2.5 £ 0.5 kgt-m)

-(2)-Piace the clamp and tighten the two attaching bolts. -~

FU-17




FUEL SYSTEM

SST .
Shape Part number & name ‘Remark . -
: ﬁ o 08258-00030-000 : )
. & L~ ' Plug set “f F"i‘u'g-;gring rubber hose
&
09268-87310-000
; Nozzle holder wrench ;Jg,;‘g ;or removing/installing injection
09275-87701-000
Plunger stroke measuring tool Used for injection timing
09950-20017-000
Universal puller Used for removing crankshaft gear
' . WRES1-FUDSS
TIGHTENING TORQUE
Tightening component Tightening torque Rernark
N-m kgf-m ft-lp
Cylinder head x Nozzle holder 68.6+9.8 7.00 £ 1.00 506+72
Cylinder head x Injection pipe bracket 18.1+3.4 1.85+0.35 _ 134£25
Cylinder brock x Injection pump 18.1+34 185+ 0.35 13.4+25
Injection pump x Injection pump drive puliey 83449 8.50+0.50 615+36
Injection pump x Injection pipe 245+42 25050 181+ 36
Injection pump x Derivery valve holder 480+ 4.9 5.00+0.50 36.2+386
Injection pump x Nozzle leakage No. 2 38825 3.75 1025 27118
injection purnp x Union fue! return 245149 250+ 050 181+36
injection pump x Union fuel return 245+49 250+ 0.50 18.1+36
Injection pump x Distributive head bolt 17.2£29 1.75+£03 12722
injection pump x Screw Ay over flow 74+15 075+ G.15 S54+11
Nozzle holder x Injection pipe 24549 2.50%05 18.1£3.6
Nozzle holder x Nozzle leakage No. 1 44.1£49 4.50+ 0.50 325+36
WRES1-FU0SE
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FUEL SYSTEM

Fuel-tank capacity S dm®: 60 , ' 60
' Type ' B Bosch VE type ' e
e 1° BTDC :
Injection timing ~ {High altitude compensator: 1o BTDC
. : 3° BTDC) :
Injection pump
- Carn Iifr. e - .- - - R — . i 2.2 - . — . - . .. . . 2.2
Governor type - Centrifugal type~ - Centrifugal type
Timer type - Hydraulic pressure type Mydraulic pressure type
Injectio n 7‘ 7 Nozzle retainer type Screwed type Screwed type
Nozzie or Nozzle type Thrott Throttle
injector P 3 L rottie type ottle type
Injection pressure - kPa (kgticm®) 10,788 + 980 (110 £ 10} 12,749 = 980 (130 = 10)
| Type- ' o - Paper filter type Paper filter type
7 Filtering area R 1 704 0.4
Fuel filter. Rated flowrate - - - dm¥min:| - 12 R 7 .
B | Sedimentor alarm water level© ¢ | . e .
capaclty EI T80 ] i 80
Sedimentor maximum capacity | 7 180 St 450

WREQ1-FUOSY
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FUEL SYSTEM

INJECTION PUMP

Boost compensator
(mm/kPa (mmHg))

LTt

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)

DL-42 , . pL-52
S - OPT. General | Austria-Switzerland
Plunger diameter mm 9 - 9 9 - 9
Cam lift mm 2.2 22 22 2.2
Pump = E— .
specifications uel return amount - 40 40 37.5 ’ 375
" Injection order . .ABCD .. . _ABCD . ABCD. ABCD
Governar specifications All speed __All speed . . ... All.speed . All speed
1 Overflow amount . - {Lhfrpm).. 21 - 471900 .21.-4771900 . . . 17-371700 . 17 - 37/170C
Fuelincrease at Starting | - an - ;g e | oapes N L .
(oo Jstipm) 66 - 85/100" 66 85/100 66-85/100 |~ 66-85/100
o End of fuel increase : P 2 :
_;rg:aoctuxnotn effect - (mm%stirpm) |- 415 ".,59:51_’40Q ‘ 41.5-50.5/400 | = 30 ',5$f35,0 50 - 58/350
- -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 - 45,7500
S (mmPstrpm) | 44-49/1450 ¢ 41148114507 | 1 5T-54/680 | 51 - 54/680
40.5 - 44.5/1800 | 38.6-43.6/1900 - 85-70M1700 | 85-70/1700
High-speed side . 16.5 - 24.5/2250 | 17.5-23.5/2250 | ™17.75 - 27.75/2250 | "17.75 - 27.75/2250
gn-sp (mm®/styr m) - 245-32.5/2100 T 735-43/2100 | 56.5-64.5/1800 | 56.5-64.5/1800
Governor P 2 or less/2600 2 or less/2450 "2 or less/2500 2 or less/2500
T | Low-speedside” CBS5 118350 | B85-11.5/3507 T B5T11.5/350 | %B.5- 11.5/350
3. . _{mm¥stfrom).| "2 or less/500 .20riess/S00. . |...20rless/500. . | _ 2oriess/500
g 0-1.0/700 0 - 0.98/700 0.7 - 1.7/700 0.6 - 1.6/750
= X 2.0-3.0/1100 1.85 - 2.85/1100 2.3-3.3/1100 2.2-3.2/1100
g | Timer (mm/em) | 57 4711450 3.5- 4.5/1450 4.1 -5.1/1500 3.4 - 2.4/1500
g 5.7 - 6.5/2250 6.15 - 6.95/2250 4.9- 571750 4.1 - 4.9/1600
Altitude compensation device
(mm¥stxPa{mmHg)) — 38.5 - 41/04.6 (710) —
(N = 1100 rpm — 33.8 - 37.8/82.7 (620) — -
With lever set to full stroke — 380.3 - 33.7/70.7 (530) —
position)
427-497/C 42.7-49.7/0

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)

Load sensing timer — — — 1.53 - 2.53/50
mm/mm/st) — - — 3.38 - 4.38/Full
Automatic cold start device _ — _ O%C_)Sé—g/gs
(mmfC) — — — " o/45
™ 1: Pb = Characteristics at 66.7 kPa (500 mmHg)
* 2: Pb = Characteristics at 0 kPa (0 mmHg)
WRED1-EMB33
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