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PREPARATION

SPECIAL SERVICE TOOLS
In-line type injection pump olnun

Too! nar

Too! number
Tool name 112¢

{0K0579

© kv11244852 Special te
Universal vise an

@ kvtieaaa72 (

Bracket (DKS7
@kvir2e0782 pire

Bracket id
PE type: D+@ ire

PES type: D+@+@ - ® DVIS
DKS?

j Timer

KIT:
(DK67

a

Kv11216032 ont
(0K57916432)* (Dk
Timer wrench _ Bus

KV

(0K
KV11226512 A Bus
(DK57926512)" saKV
Extractor (Ok

us

| ey

Kvri23t612 for
(0k57931612)* EE e
Tappet clamp eri23

Tappet h

Kvt1231410 {
Tappet holder

kvni2it
(0K5791
Special w

*: These tools have two different tool numbers. If thse S.S.T.s are required, place an order using KVXxxxxxxxx.

Kv1122
DK5792

Tappet

vier

Plunger i

a
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PREPARATION

Description

ime spring support
)kv11226581 0)

(0k67926581)* eo

goa 7

ase assembly

@kv11224190 so

{0K57924170)*
Bushing guide

KvI1221012
{(0ks7921012)"
Tappet insert a

T These tools have two different tool numbers. If thse S.S.T.s are required, place an order using KVXxxx00%%,
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PREPARATION

Tool number
Too! name

Description

kv11215422
(0k57915422)*
Special wrench ER
kv11257802
Nozzle holder *
KV11257800
Nozzle

Kv11282618

(0K05782618)*
Measuring device

Kv11282601
(0K 05782601)"
‘Measuring devi

v11257805
Injection tube

KV11205781

Securing stand iS

Pill

v
Wy

KV11282402
Measuring device —
kv11284019
Timer coupling

OR

C=

kv11282433
Measuring device for

plunger pre-stroke

“*: These tools have two different tool numbers. If thse $.$.Ts are required, place an order using KVXXXXXXXX.
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PREPARATION

SPECIAL SERVICE TOOLS
VE-type injection pump

Description

Disassembling and assembling tools

Kv11244862
Universal vise

@ Kv11244872
Bracket

@ Kv11240792
Bracket

grernor pivot bolt

EF-5



PREPARATION

Tool number
Toluene Description

Kkv11214260

Socket wrench for
regulating valve

Kv11214250
Socket wrench for
distributor head plug

kv11215842
Governor shaft
adjusting device

kv11229542
Feed pump holder

MS" measuring
device set
@ kv11229110

Block gauge
@kv11241920

Dummy shaft
@ Kv11229830

Rod

kv11229752
Block gauge
(For high altitude
compensator)

kv11229762
Block gauge
(For high altitude
compensator)

Kv11229042
“Ke & "KE
‘measuring device

v11222090
Oil seal guide
(For drive shaft)



PREPARATION

justing device on pump tester

Voltage check harness

‘or potentiometer)

j EF-7



PREPARATION

SPECIAL SERVICE TOOLS
Injection nozzle

@kv11290012
Box

@xvi1290110
Brush

@kvi1290122
Nozzle oil sump
seraper

@xvi1290140
Nozzle needle tip
leaner

@®kv1200180
Nozzle seat seraper

@xvi1290210
‘Nozzle holder

@kv11290220
Nozzle hole
cleaning needle

SSS

kv11292210

Nozzle centering
device

KV11290632

Nozzle oil sump
scraper

kv11290620
Nozzle seat scraper
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INJECTION SYSTEM

CAUTION:
© Disassembly and assembly of the injection pumps should

be done only in service shops authorized by NISSAN or by
‘the pump manufacturer.

© The pump tester is required for servicing the pump.
® Before removing fuel injection pump from vehicle, check

closely to make sure that it is definitely malfunctioning.

Fuel System
IN-LINE TYPE INJECTION PUMP

Inject
nozzle

0

a

serazer|
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INJECTION SYSTEM
Fuel System (Cont‘d)

VE-TYPE INJECTION PUMP

Type 1

seraear

Type 2

Priming pump:

Fuel return posse

Fuel
crank

seraotF|

EF-10



INJECTION SYSTEM

Fuel System (Cont'd)

Fuel return passage

Fuel tank

Priming pump

oo Ful filter

Segimentor

co

Injection
nozzle

Solenoid timer

Injection pump

SeFa61F|



INJECTION SYSTEM

Fuel System (Cont'd)

Type 5

Fusl return passage Fiat hector

Priming pur

= ricton fo



INJECTION PUMP

Removal
1, Remove injection tube.
Cover the delivery holders of the injection pump and injection
nozzle assembly with a clean rag to prevent dust entry.
2, Disconnect governor hoses, fuel hoses and engine control

wire from injection pump assembly and oil feed pipe (if so
equipped).

3, Remove timing gear cover.

Remove timer round nut.
Remove timer assembly.Pp

6. Remove injection pump assembly.

SEFOICA
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INJECTION PUMP.

Type! i
Crankshaft

TDC. pulley

Engine
rotating direction

TD.

43.51 #216)

Installation and Adjustment
1. Install injection pump assembly with new gasket temporaril
2. Install timer assembly.

piston is at top dead center.

3. Injection pump
(1) Temporarily set injection pump,
(2) Mesh injection pump drive gear with idler gear at “2 mat

and then align gear to key way of injection pump camshaft
while turning crank pulley,

Coat key with grease to prevent it from falling into front c
and lay a rag on front cover.

(3) Secure timer assembly with lock washer and round nut.

‘nig



Indine
INJECTION PUMP.

wily.

jo.

iType |

to
.

‘Align

Engine rotating
direction

Cronkshatt
pulley

Engine rotating
direction

Crankshatt
pulley

serasol

seroaral

Installation and Adjustment (Cont'd)
INJECTION TIMING ADJUSTMENT
1. Turn crank pulley in standard rotating direction and set

No. 1 piston at applicable B.T.D.C.
Select the right mark as applicable B.T.D.C.

jection tubes and governor hoses.

3. Remove No. 1 lock plate and delivery valve holder, and then
pull out delivery stopper (if so equipped), delivery valve
spring and delivery valve.

4. Install delivery valve holder without delivery valve spring,
delivery valve stopper and delivery valve.

5. Connect test tube to the No. 1 delivery valve holder.
6. Push injection pump assembly fully down toward engine

side,

EF-15



INJECTION PUMP [testing]
Installation and Adjustment (Cont'd)
7. While feeding fuel by operating priming pump, slowly m

injection pump until fuel flow from No. 1 injection tubs

stops.
8. Fix injection pump in the position where fuel flow stops.

9. Check whether or not the injection timing marks of injecti
pump and front plate are aligned. If not aligned, stamp a ni
mark on front plate.

10. Remove No, 1 test tube and delivery valve holder.
11. Install delivery valve spring, delivery valve stopper, deliver

valve holder and delivery valve.
12, Install injection tubes, new timing cover gasket and ti

cover.

Coat sealant with new timing cover gasket.
13. Connect governor hoses, fuel hoses and engine control wire,
14, Bleed air, Refer to Bleeding Fuel System,

(40-45 kom,

Sane! SEFSQ5A
IDLE AND MAXIMUM SPEED ADJUSTMENT

CAUTION:
a. Do not remove sealing wires unless absolutely necessary.
b. Maximum speed adjusting screw is retained by sealing wi

and need not be adjusted under normal circumstances, Ho
ever, if it should become necessary, adjust it with the screw.
After adjustment, always wind up with sealing wire,

Throttle contro! wire adjustment

1, Make sure that free play is 1 mm (0.04 in) at venturi’ throt:
tle lever.

2. If not
nut,

3. After adjusting free play properly, tighten lock nut.

in the specified range, adjust with wire adjustit

Idle adjustment
Refer to section MA for idle adjustment.

EF-16



INJECTION PUMP. In-line

Isersosa,

Installation and Adjustment (Cont'd)
Maximum speed adjustment:
Maximum speed adjustment screw is retained by sealing wire
and need not be adjusted under normal circumstances. However,
if it should become necessary to adjust it, the following pro-
cedures should be followed:
1. Start engine and warm it up until coolant temperature indi

cator points to middle of gauge.
2. Connect tachometer’s pick-up to No. 1 fu‘
To obtain accurate reading of engine rpm, loosen clamp that
secures No. 1 fuel injection tubes.
3. To obtain maximum speed, turn the adjusting screw either

direction while fully depressing accelerator pedal.
Maximum engine speed
(Under no load):

+50
5,100“) 59"PTM

4, After adjustment, tighten lock nut securely.
5. Wind up with a sealing wire,

Altitude Compensator.(Engine on vehicle)
REMOVAL AND INSTALLATION
1, Remove altitude compensator from bracket.
2. Disconnect vacuum hose and remove bracket from injection

pump.

3. Install altitude compensator in the reverse order of removal.

INSPECTION
1, Check for loose connections.
2. Check for altitude compensator movement.
If it does not move, contact a service shop authorized by the
pump manufacturer.

ADJUSTMENT
This adjustment should be performed with injection lever in

free position.

1, Loosen lock nut and cap nut of altitude compensator.

EF-17



INJECTION PUMP Indine

Altitude Compensator (Engine on vehicle)

seragsa

(Cont'd)
2. Turn cap nut touch with injection lever and temporary

tighten lock nut.

3. Determining p
(1) Precise method
a, Using a barometer, measure atmospheric pressure in are

where vehicles are to be operated,
b. Determine how much the cap nut should be loosened by

ion of cap nut

|

using the equation below. |R= 9.878 x 10” x (760 —P) |
where

R: Amount of loosening of cap nut (No. of revolutions § |
of cap nut)

P: Measured atmospheric pressure (mmHg) |

Reference table |

, wis | tooo | 933 | 666 | 800 733 667 |
re. intgy | 913, | (1.000, | (33, | wees, | 00, | (733, | (eer, Be)

“;mmHa,in¥8) | 769, 29.92) |750, 29.53) |700, 2756) | 860, 25.59) | 600, 23.62) |860, 21.86) |500, 19.69) JE |
‘Amount of loosening of cap nut

(No, of evolutions of cap o =| 01-03 | 04-08 | 09-13 | 14-18 | 19-29 | 24-26
nut)

(2) Expedient method
Determine how much the cap nut should be loosened,
cording to altitude above sea level.

; ° 120 700 | 1,300 | 2000 | 2700 | 3,00
doororinme atieste ie (394) | (2,297) | (4.265) | (6,562) | 18,e59) | (11,155)
‘Amount of loosening of cap nut, : F(Ne ofroohton tena | © | 01-03 | 04-08 | 09-19 | 14-18 | 19-28 | 24-26

SeFosae

4. Mark cap nut indicating the number of times cap nut shoul

be rotated according to altitudes in which vehicles are to
operated.

5. Tighten lock nut.

Ensure that bolt comes into contact
If it does not, loosen the bolt and readjust.

injection pump

EF-18



INJECTION PUMP. eins

Disassembly

Datvery sive holder
(G}s9- st nim 1.04.5 kam, 29.23 0)

Stopper

Dolivery valve sering
Pump housing

‘Adapter

Eve bolt

eS a
‘Adjusting shim i

Bearing ~ ei O— owes

SEFS79F|

EF-19



INJECTION PUMP

Disassembly (Cont'd)
PREPARATION
© Before performing disassembly and adjustment, test

pump and note test results except when testir

all dust and dirt from its exterior.
© Clean work bench completely, removing all foreign matter.

and reassembling,
‘© Be careful not to bend or scratch any parts.

© Be careful not to mix parts of different cylinders.
‘Special tools for disassembling and reassembling fuel injection pump

sv 1231250

Kyvi1216892

5

mA

svtrnre

Kyii726s12 Za
a evirzztora

svntanise

1. Drain inj

2. Attach injection pump with Tool.

sersa

3. Remove feed pump, cover plate and baffle plate.
4. Check backlash between control rack and control pinion.
Refer to Inspection.

[sersa9a



uel

Vis

van

ing

INJECTION PUMP

sersetF

errs]

Disassembly (Cont'd)
5.
(1) Temporarily install timer to injection pump.
(2) Turn timer until tappet is raised to T.D.C. for each cylinder

and then install Too! into the small hole on tappet body.
6. Check camshaft end play.
Refer to Inspection.

7, Remove mechanical governor cover, diaphragm cover, dia-
phragm, flyweight and governor housing.

Refer to Governor for removal.

8. Remove the four plugs and then remove the two screws with
a screwdriver.

9. Draw out camshaft together with center bearing.

10. Remove Tool (KV11231250) by pushing tappet with Tool
(KV 11221012).

CAUTION:
Be careful not to damage housing plug hole threads.

11. Withdraw tappet assembly with Tool (KV11231612) from
camshaft chamber by loosening Tool (KV 11221012).

EF-21



IndineINJECTION PUMP

er716alEle

J
‘seF0908|

SeFse:

Disassembly (Cont'd)
12, Remove plungers together with lower spring seat with Tool.
CAUTION:
Lay out plunger and plunger barrel in order in a pan of ker:
‘or solvent. Do not touch plunger with hand,

‘Hi
e! 

I
I

13. Remove plunger spring, upper spring seat and control si
assembly.

When disassembling control sleeve assembly, put matching mark,

s

14, Remove lock plate.

15, Remove delivery valve holder and then remove deli
valve spring, and delivery valve stopper.

My

16. Remove delivery valve and gasket using a pair of tweezers.

oo

17. Remove plunger barrel by pushing it from below.

EF-22



INJECTION PUMP. In-line

SEFSSF

Disassembly (Cont'd)
18, Remove cap and bolt and nut on control rack,

19. Remove control rack guide screw and then draw out con-
trol rack.

Inspection
Pump housing
1, Inspect for damage, cracks, etc.

If excessively damaged, replace it with a new housing.
2. Check plunger barrel drum surface for proper contact with

plunger barrel seating hole. Also, check for damage or cracks.
If faulty, replace with a new plunger and plunger barrel.

3. Measure tappet to housing clearance, If worn beyond wear
limit, replace tappet or housing,

‘Tappet to housing clearance (A—B):
Limit

0.2 mm (0.008 in)
Camshaft
1, Measure cam profile for uneven or excessive wear. If exces

sively or unevenly worn, replace camshaft with a new one.
2. Check for damage, cracks, etc.

If excessively damaged, replace it with a new one.
3. Measure camshaft end play by pushing camshaft from timer

‘end so as to move camshaft in shaft direction.
Camshaft end play:

Standard
0 - 0,02 mm (0 - 0,0008 in)

Limit

0.1 mm (0,004 in)
If camshaft end play is over limit, adjust as follows:
(1) Remove bearing inner race from camshaft.
(2) Based upon end play measurement, increase or decrease

adjusting shims,
Use the same shim thickness on each end.
(3) Re-install bearing inner race on camshaft.

EF-23



INJECTION PUMP

er72anl

EF 728A)

Topper guide iF
Roller ae ee

SEFSO7F|

F727)

Inspection (Cont'd)
Bearings
Check for wear or discoloration. If faulty, replace with an
one,

Plunger and plunger barrel
The operation of the plunger should be checked based on
results of fuel injection volume measurement.

. Tilt it to approximately 60°. Then, let plunger slide dow
through barrel, making sure that plunger slides smoothly)
Repeat this procedure by turning plunger to various po
tions, making sure that plunger slides smoothly in any 0
the positions,

When replacement is required, replace both the plunger ant
plunger barrel as a set.

Delivery valve
Air-tightness check:

1, Thoroughly clean delivery valve and delivery vaive seat ij
clear kerosene or solvent.

2. Place finger over lower part of valve seat, lightly depr
delivery valve with your finger tip, and make sure that va
springs back when released. If valve falls to valve seat, i
not operating properly due to excessive piston wear.
faulty, replace with a new valve and vaive seat assembly.

Tappet
Inspect tappet, roller, roller bushing, and pin for wear or dart
age. If faulty, replace with new components, as required.

Roller end play
0,20 mm (0.0079 in)

Control rack and control sleeve assembly
1. Inspect control rack for bending and damage.

If faulty, repair or replace with a new control rack, as
quired.

2. Measure control sleeve to plunger lug clearance, If
excessively, replace control sleeve or plunger, as required.

Control sleeve to plunger lug clearance (A—B):
Limit

0.12 mm (0.0047 in)

EF-24



a. INJECTION PUMP Tinting
7t Inspection (Cont'd)

ad 3. Measure backlash between control rack and control pinion.
Backlash between control rack and control pinion:

Limit

0.30 mm (0.0118 in)

Spring
Inspect plunger and delivery valve springs for damage and square-
ness,

se F9364)

Assembly
Clean parts thoroughly and apply a thin coat of engi
rotating and sliding parts.
Assemble injection pump in the reverse order of disassembly.
Note the following items.
1. Set plunger barrel in position, with hole in barrel aligned with

dowel pin of housing.

a oil to

serosa

2. Install delivery valve with new gasket on plunger barrel.

re

is
if

3. Install delivery valve spring, delivery valve stopper and
delivery valve holder.

Tighten the delivery valve holder to the speci 9d torque.

4. Install lock plates.
5.

(1) Set the control rack so that marks on both sides are same
distance “A’” from each end of pump housing,

(2) Then install control rack guide screw.

EF-25



INJECTION PUMP. In-tine |

SEF938A|

Align mark

Alignment mock

Tier ise

—

seFa7F|

Assembly (Cont'd)
6. Install control sleeve assembly with gap of control sl

facing straight up. Then install upper spring seats and plun;
springs.

7. Install plunger together with lower spring seat by using To
with plunger alignment mark facing upward (cover side
pump housing).

Do not use plunger with a barrel from a different cylinder.

8. Install tappet assembly by reversing the removal procedure.

9. Install camshaft so that its alignment mark is toward timer.
10. Install governor housing and then adjust camshaft end play.
Refer to Inspection.
11, Install screw plug on bottom of pump housing.
Seal the plug with sealant,

©: Screw plug
64.74 Nm
(55-75 kgm, 40-54 ftlb)

12. Temporarily install timer and remove Tool (KV11231250)
while turning timer, :

13, Measure control rack sliding resistance.
Control rack sliding resistance:

Less than 1.471 N (150 g, 5.29 02)
14, install flyweight, diaphragm, diaphragm cover and mechani:

cal governor cover in that order.
Refer to Governor for installation.
16. Install control rack cap, cover and feed pump.

EF-26



INJECTION PUMP

Governor

EF-27
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INJECTION PUMP

Za sers00r

er75anl

Governor (Cont'd)
1. Attach injection pump with Too! (KV11244852) and the

remove feed pump and cover plate.

2. Install Too! into the small hole on tappet body.
Refer to Injection pump for tappet holder installation.

3. Remove diaphragm cover, pneumatic governor spring
shims.

4. Remove diaphragm by pulling cotter pin out with pulling
out from housing,

Be careful not to damage the diaphragm.

5.
(1) Remove mechanical governor cover gasket, push rod, spri

and shim,

(2) Attach timer and lock camshaft with Too! (KV11216432).
Remove round nut with Tool (KV 11215010).



tine

agi

cin

INJECTION PUMP Inline

SEFS76F|

‘SEFO40A)

eraaa|

Governor (Cont'd)
(3) Remove flyweight with Tool.
(4) Remove oil drain pipe.

6, Remove governor housing.

ASSEMBLY
‘Assemble governor in the reverse order of disassembly, noting
following item.

Do not install plate plug until idle adjustment is made.
1. Make sure that impeller is installed to the camshaft with flat

blade side toward governor.

2. Apply liquid sealant to new governor cover gasket.
©: Flyweight round nut

49 - 59 Nem.
{5.0 - 6.0 kgm, 36 - 43 ft-lb)

3. Apply diaphragm oil to diaphragm.
CAUTION:

Do not allow gasolit
Use diaphragm oil.

to be left on diaphragm.

EF-29



INJECTION PUMP [insting
Governor (Cont'd)
4. Coat caulking part of diaphragm and governor housing with

ftlb).

Test
PREPARATION

Injection pump test conditions

Nozzle KV11257800
Nozzle holder KV11257802

Nozzle starting pressure kPa (bar, kg/em*, psi) 17,162 (171.6, 178, 2,489)

Nozzle tube

Inner dia. x outer dia, x length mm (in)
kv11257805

2.0 x 6.0 x 600 (0.079 x 0.236 x 23.62)

Fuel feed pressure kPa (bar, kg/om*, psi) 147 - 187 (1.47 - 1.57, 1.5 1.6, 21-23)

Fuel (test oil) 180 4113 or SAE Standard Test Oil (SAE J967¢)

Fuel temperature “CFL 40- 45 (104 - 113)

Rotating direction Right (observed from the drive shaft)

Injection sequence 134-2

EF-30



INJECTION PUMP.

Test (Cont'd)
Prepare necessary service tools.

kevi1267902

mien

Kv11231410

v f .

KV11257805:

v11282433,

x oe ie
) j —v11205781

Sers69]

Kv11284019
2. Remove fuel feed pump and cover plate.
3, Remove timer drive gear and attach coupling.

4. Install fuel injection pump on the bed of tester with Tool
(KV 11205781). Then attach pump to timer.

5. Connect coupling to tester drive shaft with coupling disc.
6. Connect flexible hose from tester to injection pump.
7. Bleed air from injection pump.
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INJECTION PUMP iin
| Test (Cont'd) )

ADJUSTMENT
Adjusting injection timing
1. Adjust No, 1 injection timing,
(1) Remove injection tube, delivery valve holder, spring and val

for No. 1 cylinder.

(2) Set a Too! to the pump housing.

(3) Rotate camshaft (pump tester) clockwise, and measure the
lift of 1st plunger when fuel flow from the measuring device,

pipe stops.
Pre-stroke: i

Refer to S.D.S.

BDC. —_B#vinningotinjeetion position |SEF60S6| :
2. If prestroke is not within specification, adjust injection

timing.
© o of (1) Rotate camshaft until cam reaches T:D.C. position.

= (2) Insert plunger spring holder between lower spring seat and

Site ope
2

xurizste10// >)

SEFSSSE
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INJECTION PUMP. In-tine
Test (Cont'd)
(3) Remove adjusting shim and adjust shim thickness so that

desired prestroke can be obtained. Adjusting shim thickness
varies in 0.05 mm (0.0020 in) steps.

3. Adjust No. 2 to No. 4 cylinder injection timing.
(1) Set No. 1 cylinder to injection start timing position, and set

angle scale on tester flywheel at “0°”.
(2) Turn tester flywheel to the angle shown below, and make

sure that fuel flow from test nozzle stops.
If pre-stroke (injection timing) is incorrect, adjust the timing
by following step 2.

Cylinder No. 1 3 4 2

Injection starting ° g9°30'- | 179°30"- | 269°30"
angle 90°30" | 180°30' | 270°30"

4. Check top clearance.

For shim-type tappet adjustment pump:
With shim-type tappet, top clearance cannot be measured.
Confirm that camshaft rotates smoothly by manually rotat-
ing camshaft slowly.

Adjusting injection volume
1. Remove control rack guide screw and install lock screw to

fix control rack on pump housing.
CAUTION:
Tighten lock screw by hand.

2. Set Tool (KV11282618 or KV11282601) to control rack.
(1) When setting tool, push control rack fully toward governor

side, and align the “0” on measuring device scale.
(2) Take off diaphragm cover together with governor spring.

Otherwise, “0” position may not be obtained.
(3) Pull down control lever fully toward fuel increasing side, and

check the stroke of control rack.
Control rack stroke:

Refer to S.0.S.
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INJECTION PUMP

eF7a7Al

Test (Cont'd)
3. Set fuel feed pressure.

Fuel feed pressure:

147 - 187 kPa (1.47 - 1.57 bar,
15 - 1.6 kg/cm? , 21 - 23 psi)

4.

(1) Measure injection volume for each cylinder at rated pump
speed and control rack position.

Injection volume:
Refer to S.D.S.

(2) Compute allowable imbalance of fuel injection volume.
Allowable imbalance =

Max. or mit Mean(ont - (ei)
foreach plynger/ — \volume

‘Mean injection volume

Allowable imbalance:
Refer to S.D.S.

x 100

5. Adjust injection volume so that specified injection volur
and allowable imbalance are obtained.

(1) Loosen control pinion clamp screw.

(2) Place suitable tool into hole in control sieeve and adjust by
rotating control sleeve.

(3) After adjustment is completed, tightly secure
screw.

(4) Remove lock screw from control rack and reinstall guid
screw.

6. Install diaphragm cover and governor spring

GOVERNOR
Adjustment
a. When making a governor performance test, maintain t

pump speed at 500 rpm.
b. Gradually step up negative pressure when adjusting.
c. Test and adjust injection timing and injection volume befor

testing governor.



Tin INJECTION PUMP [ewe
Test (Cont'd)

q Air-tight test
1. Apply a negative pressure of 4.904 kPa (49.04 mbar, 500

mm, O, 19,69 inH, O) to governor with rack set at position

: RI.

ump

by

set

tide:

ore

SEFS391

SEFSIIF,

For org contct@) fring diusmene
{Smart ectorting
iorstopocwotine-

For org onto trav
cavsment

rasa}

2. Make sure that negative pressure will not drop below the
specified value jin 10 seconds.

Negative pressure:

‘4.904 - 4.707 kPa (49.04 - 47.07 mbar,
500 - 480 mmH, O, 19.69 - 18.90 in; 0)/
more than 10 seconds

If it drops in less than 10 seconds, check the diaphragm and
replace if necessary.

‘Smoke setscrew adjustment
With no negative pressure applied, adjust the smoke setscrew
so that the rack is set at position Ry.

Torque mechanism adjustment

1, Check that torque control spring starts to actuate at nega-
tive pressure P, and stops at P,. In other words, torque
control travel is R; — Ra.

Torque contro! travel:
Refer to S.D.S.

2. If torque mechanism adjustment is not within the specifi-
cations:

(1) Remove diaphragm,
(2) Add or remove shim(s) (two types) as required until correct

torque mechanism adjustment is made.
After installing diaphragm, make an air-tight test again.

EF-35,



INJECTION PUMP

Lock nut assembly

Pum
p 

revoluti
on 

numb
er 

(rpm
)

EFTTA

Test (Cont'd)
High-speed adjustment (Pneumatic governor section)
Increase negative pressure. Adjust governor shim until there is
balanced condition between rack position R, and negati
pressure P3.

Idle adjustment
1. With negative pressure kept at P,, turn idle spring screw i

with Tool until rack is set at position Ry.
2. Tighten lock nut.

3. Gradually increase negative pressure. Make sure that negative
pressure is P, when rack is moved to position Ry.

If necessary, replace idle spring as an assembly.
4, Install plate plug.

Apply adhesive to the plug in order to prevent air leaks or
plug from detaching.

High-speed adjustment (Mechanical governor section)
1. With negative pressure kept in condition P3, increase pum

speed.

2. Adjust adjusting bolt of governor spring so that pump.
is N, when rack starts to be pulled from Ra.

If above adjustment cannot be made properly by means of a
justing bolt, add or remove mechanical governor spring shim(s).
3. Increase pump speed, and make sure that pump speed is Ny

when rack is set at point Re.
If pump speed is within specified range, replace mech
governor spring and readjust.

4, Further increase pump speed, and make sure that rack is
set at point Re when pump speed is N5.

a. If rack is not properly set at position Ry, check for wear on
part(s) between flyweight and push rod and for proper assem:
bly of pump housing.

b. If necessary, replace push rod.
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INJECTION PUMP In-line

‘BO eroke/minute

[erI704,

er771A

| courier cheek.
valve & epeing

sap ring

ial
assembly

iter

i Pipe joint
bolt

Priming pump

Inet check
valve & spring

Fees pumo
Push rod

Key “aun

Lowen
soring

Feed Pump
After installing feed pump, bleed air from system.

TEST
Standard fuel feed volume

‘The volume of fuel displaced by the feed pump is more than 405
mg (14.3 Imp fl oz) per 15 seconds at 1,000 rpm.
The maximum discharge pressure is 333 to 412 kPa (3.33 to 4.12
bar, 3.4 to 4.2 kg/cm? , 48 to 60 psi) at 600 rpm.

Pump performance test
1. Connect a pipe to intake side of feed pump, and set pump so

that fuel can be sucked up from fuel level 1.0 m (3.3 ft)
below the pump.

2. Operate priming pump at 80 strokes per minute, and make
sure that fuel can be sucked up within 25 strokes.

Air-tightness test

1. Stop up fuel feed pump discharge port and apply 196 kPa
(1.96 bar, 2.0 kg/cm? , 28 psi) of air pressure to intake side of
pump.

2, Immerse pump in kerosene (light oil) and make sure that no
air leaks from any of pump connections. If bubbles larger
than one grain come from fuel feed pump housing or push
rod joint continuously, replace oil seal at push rod or push
rod.

Replace feed pump assembly, if necessary.
INSPECTION
Feed pump housing
1. Check check valve seats. If they are damaged or excessively

worn, replace housing,
2. Check push rod hole, If hole is excessively worn, replace

housing.

Check valve and check valve spring
1. If seat of check valve is excessively worn or scarred, replace

check valve with a new one.

2. If check valve spring is damaged or permanently stressed,
replace valve spring,

Piston and piston spring

1. If periphery of piston is excessively worn or scarred, replace
piston with a new one,

2. If piston spring is damaged or weakened, replace valve spring.
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INJECTION PUMP

Feed Pump (Cont‘d)
‘Tappet assembly
1, Tappet

If periphery of tappet is worn or scarred, replace it with
new one,

2. Tappet roller
If periphery of tappet roller is excessively worn or scarred
replace it with a new one.

Roller to pin clearance:

mit
0,30 mm (0.0118 in)

Tappet roller outside diameter:
Wear limit

14.9 mm (0.587 in)

Timer
REMOVAL
1. Remove timing gear cover.
2. Remove timer round nut,
3. Remove timer assembly by threading in Tool.

Eno INSTALLATION
rotaingcirecton | 4. lign crank pulley and timing gear case cover marks so th

4 No. 1 piston is at top dead center,
Type

(Crankshaft
Toc. pulley

Engine
rotating direction

Te: ‘SEMS9BC
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INJECTION PUMP In-line

SEESTOF

Timer (Cont'd)
2. Mesh injection pump drive gear with idler gear at Z-mark,

land then align gear to key way of injection pump camshaft
while turning crank pulley.

. Secure timer assembly with lock washer and round nut,
©]: Round nut

59 - 69 Nem
(6-7 kgm, 43-51 ft-lb)

4, Install timing gear cover with new gasket sealed.

ADJUSTMENT
1, Install stroboscope, using cover plate bolts, so that syn-

chronizer lever attachment is applied to tappet.
2. Operate fuel injection pump, turn “ON” switch of strobo-

scope illuminating dial (angle scale) on flywheel, and measure
angular change based on variations in pump speed.

If tester does not have a dial (angle scale):
(1) Attach a dial to timer coupling and mount @ pointer on

tester drive shaft.
(2) Operate fuel injection pump and turn stroboscope “ON”

0 as to illuminate dial.

If advance angle is not within specified range, adjust by
changing timer spring shims.
When injection timing is retarded, decrease shim thickness.

.. When injection timing is advanced, increase shim thickness.
Timer advance curve:

Refer to S.D.S.



INJECTION PUMP In-ine]
Timer (Cont'd)
DISASSEMBLY

{Py 98-177 (10- 18,72 130)

‘Lock plate

Pen

|

ser7076

Kv11228170 1, Place timer assembly on Tools with flyweight holder hole
positioned on base pin.

2. Remove injection pump dri gear,

Jer776A

3. Remove nut, lock washer, lock plate, adjusting shim at
thrust washer after unbending lock washer.

4. Remove timer flange by prying with lever while press
spring with Too! (KV11216432). ]
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Adjusting shin

er781al

KVTT224161

er 782A

EF783A

EF7e¢A|

eF785A|

Timer (Cont'd)
5. Remove timer spring, adjusting shim and flyweight.

ASSEMBLY
1. Set flyweight holder on Tools with flyweight holder pin

hole positioned on base pin.

2. Apply grease to flyweight holder pin and flyweight holder
hole.

3. Install flyweight and insert Tool, under timer spring, posi-
tioning spring on flyweight.

4, Insert suitable adjusting shim into hole at pin part of timer
flange.

5. Cover timer flange to flyweight holder by matching notch of
flange and key groove of flyweight holder.

6.

(1) Turn Tool (KV11216432) in direction to compress timer
spring, thread in Too! (KV11224190), and then remove Tool
(KV11232020).

(2) Using a lever, insert timer spring
Tool (KV11224190) ali the way and install flange in its
proper position.

Make sure that spring is fully seated in holes in flange and fly-
weight holder.

EF-41



INJECTION PUMP

Timer (Cont'd)
7. Adjust flyweight holder and flange clearance.
(1) Install thrust washer, lock plate and adjusting washer,

completely tighten them with nut.
Gl: Nut

98-177 Nm

(10 - 18 kg-m, 72 - 130 ft-1b)
(2) Measure lock plate and thrust washer clearance. If the clear

ance is not within specifications, adjust with adjusting
washer.

Lock plate and thrust washer clearance:
0.02 -0.10 mm

(0.0008 - 0.0039 in)

8. Align “0” mark on drive gear with notch in timer flange)
and install drive gear.



INJECTION PUMP In-line

Service Data and Specifications (S.D.S.)
MODELS AND CORRESPONDING PUMP NUMBERS

onl moss
Deninaion | partounber | pure number paar

var [ov | ex | F2

16700-11761 | 10141-9561 rocer
conoenstor

General areas. ad » = °
1670011762 | 11481-9565 bit bad

compensator

INSPECTION AND ADJUSTMENT Governor
ajection timing =

‘ochre | part number
8.7.0.C. 16°

02 0008 | 1e2era7808
osoora | yeast s760s

Injection pump Poeumatc governor ovo | teaera7s00
tprngsguringsnim — | %@to0as) | ¥82et-97501

Sanda am i [init Gh 13 t0050) | t9ae1.97502
i = en Zowor) | 1924137809

rp tong wo wpomt ;
(0.0008 - 0.0024) 0.20 (0.0078) 0.1 (0,004) 19227-37600

. e2ioo0e | re227-7801

Convrsewo oor | 002-008 | ora yoooan Taraweonvotvowi | ggioorz | teazr-s7s02
wwnnion shaft clearance | (0.0008 0.0031) |“ " " ” —s 0.5 (0.020) 19227-37503

~— rowan | texzrarsos

shaft ond ply (0 -0,0008) one) a 0.1 (0,004) 19229-37500
ezo00e | 19220376501

aieaae Torgue contool tek ti 0.18 10.0059) | 0.0 (0.0118) Soca 0310012) | 192297502
os tooa) | 19229-27500

Pump rpm | Less than 1.471N- fone ASST
70 (180 9, 5.29 02)

Pump cpm | Less than 0.490N
=1,000 | (60g, 1.76 02)

Injeton internal saviour! 7

Injection stati ing timingait 210-220 7
frosvoke: Sanger It | (e927 -0.0866)

mmm) Llional
0.10 (0.0039) | 16741. 37500

(0.12 (0.0047) | 16741-37501

0.14 (0.0085) | 1674197502

Comshaft end play Taiisee
_ssustng si Sree eee.

(0.18 10.0071) | 16741-37504

E (030 (0.0118) | 16741-37505
05010.0197) | 16741-37506
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INJECTION PUMP.

Service Data and Specifications (S.D.S.)
(Cont'd)

Feed pump TIGHTENING TORQUE

Standard Unit wm kom ttt
sm ti)

Injection pumo0.08 -0.08 Injection pumpto «20-25 20-28 14-18
Rater opin clearence | 15 0.08 ogg) | 090 (00118) oan tonnes

Roller outer diameter | 150(0591) | 14910887) Date veer, ““oa-4s 90:85 | Aaa
Serew plug 54-76 85-75 40-54

06 mat 1143 Imp tz) or more
Oit feed rate within 18 seconds ata pump basse?py soonest Flyweight round nut 49-59 -5.0-6.0 96-43

Time

Discharge should occur within 40 Round ut 59-69 60-70 43-51

Pumping apecty | onde witha pmo sped of Lesko 96-177 10-18 72-190
10meter (83 t0.

29-89 30-50 22-38
“The time required to develop an

cil fed pressure of 167 kPa (1.67i fed pressure bar, 1.8 kale", 23 pi with Injection note 55-65 40-47
feed pump speed of 600 rpm sssembly to cylinder
should bo within 30 seconds. -

3 Injection tube flare nut 20-25 20-25 14-18,
‘Operate the priming pump ata

Pumping capacity rato of 60 to 100 strokes per Se 29-39 -3.0-40 22-28
Come sume)” | wendy th uig roased wn ole Tindinecoomcrr toh 25-29 28-20 _ 10-22

‘Timer

Femi hole ta
Stree toate ; j
ernaes Lee pie 2" | 69.940 (0008-0908)

vw

‘roca | reer
; 03 oaon | gzzars00

Tinermiosecuving | Ga tonrar | iesceaoor
= 0.8 (0.020) 16822-37502

10.6009) | eaze<2007
cuzwooen | tesusoamo
Sse omnes) | texzessoor

Timarpebewig | Brotoonent | tease smaeatin in isco) | teaeaoon
0.200.079) | 16826.99005
030 (0.0118) | 1682699008
050 (0.0197) | 1682699004

Fuel filter

Tyee Fullflow, paper type filter
Svertiove sete openiog: 98-197 (0.98 -1.37,
pressureiP (ber, Kolemn? pal) 1.0- 1.4, 14-20)
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INJECTION PUMP.

Service Data and Specifications (S.D.S.)
(Cont'd)

INJECTION PUMP CALIBRATION DATA (Pump parts No. 16700-1161, 16700-11762)
Injection timing

q Prestroke: No.1 plunger 2.150,05 mm (0,084640.0020 in)

1Injection order: IES, IaInjection order: I-S5rzaq7% 'Gaghaa * ' anor
Plunges are aumbered from the Drive side

‘Tappet clearance Bolt adjustment type ; More than 0.3 mm (0,012 in} for al eylindes
‘Shim adjustment type; Manually rotate the camshaft 2 to'3 times and confirm that i rotates smoothiy.

Injection quantity
7

paonca | Respro | rompaome | srietonay, Yatscwreeten | ggg | Remaie
rae ‘mn a para er

75-498r22(o4e0 vo | aS 2s Fak
sate

rw8i0n28 aio | 8-493, = rk

neers e0-04 ;8.2 (0323) Ed (0.24 -0.32) ii Bett

Timing advance specification

= ) Bion s80 oo 280
pence (ea oan oo Fain gs
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INJECTION PUMP

(Cont'd)

Governor adjustment

Pneumatic governor

14101 0055:0000
a rok init 4:01 (085120008

z
:
i

a
% 108 (0428)

&
ing sig ting: 84 #020001 +0012

easos
tosdt oor]

'

53 (0.200) ~~ - 4
1 1

' 1 4
1 1 1 j
' '

= Sat27 18.724.0 30.027 45.340 Approx. 138.6
fe, tiao, (oud, (assed, (106,940, 40.94

‘Mechanical governor

Contr
ol 

rack
 

postio
n 

mm 
(in

) 
——e

108,

73

4

soa
(0.118

Service Data and Specifications (S.D.S.)

140:30,, 225220," 940220,
55121.18) 8.86+0.79) 13.3951.18)

‘Boost pressure KPa mbar, mmHg, inHg) ——>-

sit: 0908510008

Pato oni

0s

a
coz 2

<oe2al 3g
38
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INJECTION PUMP

lever angle

Service Data and Specifications (S.D.S.)
(Cont'd)

Timing setting
‘At No. 1 plunger beginning of injection
BrDc.: 16

“Approximately 108°

Get mark "22"

SEFTIZF SEFTISF

For high altitude compensator model

1
 r
o

d
 

positi
on 

re
 

(in
)

12.2 (0.480)

12.18 (0.4789)

, (11.4 (0.449)

18.521 mt (1.7120.04 tmp #1 021/1,0003t

Perform at 1,100 rpm

41.281 me (1.4540,04 Imp f 02}/1,000

164,646)

[Negative pressure KPa (mbar, mmHg, inl)

SEFTIAF
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INJECTION PUMP.

Removal
1, Remove injection tube.
Cover the injection nozzle assembly with a plug to prevent du:
entry.

2. Remove fuel cut solenoid wire.

3. Remove accelerator wire and disconnect overflow hose, fuel

inlet hose and fuel return hose.

4. Remove injection pump drive gear cover.

5. Loosen injection pump drive gear nut and remove drive get
by using puller.



INJECTION PUMP [ve]

TDS.

SEFOIZA

Engine
otating direction

Crankshaft
pulley

Engine
rotating direction

SEFSS7F|

Removal (Cont'd)
6. Remove injection pump fixing nuts and bolts.

7. Remove injection pump with injection tubes.
Disconnect injection tube from pump once it is removed.

Installation and Adjustment
1. Confirm that No. 1 piston is set at T.D.C. on its compres-

sion stroke.

2. Install injection pump.

(1) Temporarily set injection pump so that the flange of pump
ig aligned with aligning mark on front cover.

(2) Install injection drive gear.
©): 59-69 .Nem (6-7 kg-m, 43 - 51 ft-lb)

Make sure that the key does not fall into the front cover.
Make sure that “2” marks are aligned.

(3) Install drive gear cover with new gasket.
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INJECTION PUMP

KV11229082.

seror6a|

SeFes2.

Installation and Adjustment (Cont'd)
PLUNGER LIFT ADJUSTMENT
1. Loosen injection pump mounting nuts and mounting bracket

bolt.

2. Remove plug bolt from distributor head and install dia
gauge.

3. Plunger lift measurement and adjustment.
(1) Turn crankshaft counterclockwise 20 to 25 degrees from

No. 1 piston at T.D.C.

(2) Find dial gauge’s needle rest position at step (1) set position)
‘then set the gauge to zero. 4

(3) Turn crankshaft clock
(4) Read dial gauge indication.

‘TD23:

0.5420.02 mm (0.0213+0,0008 in)
(equivalent to 5° B.T.D.C.)

TD2s:
0.71£0.02 mm (0.0280+0.0008 in)
(equivalent to 6° B.T.D.C.)

1027:
Except D21 double cab model

0,650.02 mm (0.0256: 0.0008 in)
(equivalent to 5° B.T.D.C.)

Only D21 Double cab model

0,490.02 mm (0.0193: 0.0008 in)
{equivalent to 3° B.1.D.C.)

TD27T:
0.5920.02 mm (0.0232+0,0008 in)
{equivalent to 4° 8.T.D.C.)

(6) If it is not within the above range, turn pump body until

standard range,
2. If indication is smaller than the specified value, turn pump

body counterclockwise.

until No. 1 piston is set at T.D.C,

body clockwise.
4, Tighten injection pump securely.

© + Injection pump fixing bolt
19 - 25 N.m (1.9 - 2.5 kg-m, 14 - 18 ft-b)

Injection pump to mounting bracket
30-41 Nom (3.1 - 4.2 kg-m, 22 - 30 fb

5, Disconnect dial gauge and reinstall plug bolt with new wa

14-20 N.m (1.4 - 2.0 kg-m, 10-14 ft-lb)

6. jection tubes.
Flare nut

20 - 25 Num (2.0 - 2.5 kg-m, 14 - 18 ft-4b)
7. Bleed air from fuel system.



| INJECTION PUMP VE

di

Ab)

Ab)

‘her,

lb)

ff Maximum speed
adjusting srew

control wire
adjusting nut gr

F929 {0.04 -0.08 int

Moximum speed
ajsting screw

SMAgSS

Installation and Adjustment (Cont'd)
IDLE AND MAXIMUM SPEED ADJUSTMENT
CAUTION:
a. Do not remove sealing wires unless absolutely necessary.
b. Disturbing full-loed adjusting sorew will change fuel flow

characteristics, resulting in an improperly adjusted engine.
Readjustment of fuel injection pump should be done using a
pump tester.

c. If maximum speed adjusting screw is turned in direction that
increases contro! lever angle, engine damage may result.

Throttle control wire adjustment:
1, Turn idle control knob fully counterclockwise.
2. Make sure that clearance between idle control lever pin and

fuel injection pump control lever is within the specified
range.

Clearance:

1- 2mm (0.04 - 0.08 in)
3. If not within the specified range, adjust with idle control

wire adjusting nut.

4, After adjusting clearance, tighten lock nut.
Idle adjustment
Refer to MA section.

Maximum speed adjustment
Maximum speed adjusting screw is retained by sealing wire and
need not be adjusted under normal circumstances. However, if
it becomes necessary to adjust it, the following procedure should

be followed:
1, Start engine and warm it up until coolant temperature indi-

cator points to middle of gauge.
2. Connect tachometer’s pick-up to No. 1 fuel injection tube.
To obtain accurate reading of engine rpm, remove clamps that
secure No. 1 fuel injection tube.
3. Depress accelerator pedal fully under no load and, at this

point, read the tachometer indication.
‘Maximum engine speed (Under no load);

5,100 *$0, rpm (Except for Europe)

5,100 89, rpm (For Europe)
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INJECTION PUMP.

Sealing wire ‘Sealing cap

sEFSs6!

Installation and Adjustment (Cont'd)
4, If indication is lower than specified maximum engine speed,

‘turn maximum speed adjusting screw counterclockwise 1
2 rotations. Then depress accelerator pedal to floor under
load and, at this point, read indicatior
If indication is still lower than specified speed, repeat step/
above until specified engine speed is reached.

6. After adjustment, tighten lock nut securely.
7. Seal with a sealing wire or install a sealing cap.

5.

Disassembly
PREPARATION

Before performing disassembly and adjustment, test thi
fuel injection pump and note test results.

© Prior to beginning disassembly of fuel injection pump, clea
all dust and dirt from its exterior.

© Disconnect overflow valve and drain fuel.
Clean work bench completely, removing all foreign matter.
Collect only those service tools necessary for disassemblit
and reassembling.

© Be careful not to bend or scratch any parts.



INJECTION PUMP

Disassembly (Cont'd)

O}s-7(05-0.
7,36-8.1)



INJECTION PUMP VE

Disassembly (Cont'd)
With high altitude compensator
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fi5INJECTION PUMP

Disassembly (Cont'd)
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INJECTION PUMP

Disassembly (Cont'd)
SPECIAL SERVICE TOOLS

‘Block gauge (With high altitude compensator) KV11229752
Gk ps of ana

hooves 1 cies meme KvTrZzTENRviazaanig Insert device KV11229072Dal pew.eaten le
aisSS (Cor gornor at)Ss eee joan Q>

horn vc ; oe
Poe iy
beter

TM |

kvi1229890

‘Socket wrench (For delivery vale holder):
kyiiaiaii0

(For dive shot)vt 1220082 vi1722000
Measuring device

i (For measuring dimensions }
oe KE Feed pump holder |

| @ KvI1220542
| Socket wroch (or pot bot ]} 

Socket wrench kvi2iaz70
{Foc head plug) Dial gauge| kvirataaso (Formeasucing plunger ton exe) KV11229952 serssil

} 1, Remove pump cover.
With high altitude compensator

| (1) Remove nut, spring washer, spring seat and spring from ci

trol lever.

SEFA09A

(2) Draw aligning marks on control lever and control shaft.

[SEF&108

(3) Remove compensator cover.

serenta|
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INJECTION PUMP VE

con:

lseranaa

seFa64)

Disassembly (Cont‘d)
(4) Remove bellows and adjusting shim.

(5) Remove E-ring, then remove spring seat and spring.

(6) Loosen nut.

(7) Remove governor cover plugs.

(8) Remove governor cover.
a, Remove sealing wire and idle and maximum speed adjusting

screws.

EF-57



INJECTION PUMP

Disassembly (Cont'd)
b. Remove governor cover fixing bolts and screws.
Use hexagon wrench.

c. Remove full-load adjusting screw.
d. Remove governor cover, by holding control shaft with Tod]

(KV11229072) and lifting governor cover.
Do not tap control shaft with a hammer.

(9) Remove high altitude compensator parts.
a, Remove plugs.
b. Remove lever pin and lever using a suitable drift and

plastic mallet, by tapping it from the right-hand side (viewed
from the drive side).

c. Remove plug and pin.

d, Remove retainer, sleeve and washer.
Use a suitable screwdriver to remove retainer.
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INJECTION PUMP.

serazza|

‘SEFSS91

Disassembly (Cont'd)
e, Remove nut and adjusting rod.

f. Remove bushing.

Without high altitude compensator
(1) Remove nut, spring washer, spring seat and spring from

control lever.

(2) Check aligning marks on control lever and control shaft.

(3) Remove pump cover.
Lift and separate governor cover from control shaft, while
holding control shaft with Tool (KV11229072).

Do not tap control shaft with a hammer.
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INJECTION PUMP

Disassembly (Cont'd)
2. Remove control shaft from tension lever.

3, Remove governor shaft with Tool (KV11215842).
Loosen lock nut by turning it counterclockwise.

4, Remove governor sleeve, washer and flyweight, along with
flyweight holder, then remove washer and shims.

5. Remove plug with special service tool.



VE] INJECTION PUMP [ve]

with’

Kyni21a110

Disassembly (Cont'd)
6. Remove delivery valve holder, spring, delivery valve and

gasket.
Distributor head has letters (A, B, C, D) stamped on it. Remove
lettered parts in alphabetical order and arrange neatly.

7. Remove fuel-cut solenoid valve.
Be careful not to drop the spring and armature.

8. Remove distributor head.
Be careful not to drop the two support springs and guide pins.

9, Remove plunger assembly.
Lift plunger, along with control sleeve, shim, spring seat, plunger
spring, washer and shim.

10. Loosen left and right governor pivot bolts.
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INJECTION PUMP.

_—

Disassembly (Cont'd)
11. Remove governor pivot bolts and lever assembly.
Avoid pulling on start spring and start idle spring.

12, Remove shim, cam disc, spring and driving disc.

13. Remove clip and pin,

14, Move adjusting pin to center of roller holder, as shown.
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INJECTION PUMP NE
Disassembly (Cont'd)
18. Lift out roller holder with rollers without tilting.
Be careful not to drop rollers.

16. Remove drive shaft.
a. Rotate drive shaft until keyway faces the top of injection

pump.
b, Remove drive gear side key.
c. Attach oil seal guide (KV11222090) onto drive shaft to

prevent keyway from damaging oil seal.
d. Be careful not to scratch inner surface of fuel injection pump

body.
e. Be careful not to drop the key.

17. Remove speed timer cover, O-ring, shims, spring, piston and
slider.

18, Remove regulating valve with special service tool.

19. Loosen the two screws from feed pump cover.
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SEFSOA|
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v11229542
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Fotor & vanes

Ring

Feed pump

SEFS0S|
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Disassembly (Cont'd)
20. Remove cover and feed pump assembly as a unit.
1) Insert feed pump holder (KV11229542) into fuel injectio

pump housing.

2) Turn injection pump upside down, as shown.
3) Remove cover and feed pump assembly as a unit.
a. If cover and feed pump assembly are hard to remove a

stuck midway, strike the pump body lightly.
b. Do not change positions of vanes.

Inspection
1, Wash all parts completely.
2. Replace worn or damaged parts.
3, Control edge of plunger must be sharp and contact surfac

must not exhibit any noticeable running tracks. If the cont
dition is not good, replace plunger.

4. Check for height of all rollers.
Difference in maximum and minimum roller height should b

{ess than 0,02 mm (0.0008 in).

Assembly
Always replace the following service parts as assembly units.
® Distributor head, control sleeve and plunger
© Feed pump assembly (pump impeller and vanes with ect

tric ring)
Plunger spring kit
Roller assembly

Flyweight kit
Governor lever assembly

PREPARATION
Dip all movable parts and O-rings in test oil, then clean.
1. Set feed pump cover, rotor with vanes, and ring on Tod

(kV11229542).
1) Align the three holes in feed pump cover and ring.
2) Do not change positions of vanes.
3) Holes A and B in ring are not equally spaced to inner

of ring.

2. Install feed pump cover, rotor with vanes, and ring to pump
housing.

Be careful to install ring correctly. If left and right are
fuel will not be discharged from feed pump.
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Assembly (Cont'd)
When fuel injection pump rotates in direction
The following description applies to fuel injection pumps that
rotate in direction “R”.
3. Turn fuel injection pump 180°, and remove Tool

(KV11229542). Tighten screw to retain pump cover.
a. When tightening screws, be careful not to scratch inner wall

of pump housing.

b. After tightening screws, make sure that rotor with vanes
moves smoothly.

4, Make sure that drive shaft and gear are assembled properly,
as shown,

5. Install drive shaft to housing while key in drive shaft engages
with key groove in rotor.

a. Before installing drive shaft, attach oil seal guide

(KV11222090) onto drive shaft.
b. Be careful not to scratch oil seals and inner wall of housing.

Set drive shaft’s nail parallel to timer.
Install roller and holder.

a, Do not interchange roller positions. If they are interchanged,
refer to Inspection for correction.

b. Make sure that washer is situated outward of rollers.

8. Align holder and timer adjusting pin holes.
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‘Assembly (Cont'd) ;
9, Install timer piston and slider as a unit.
a, Make sure that hole in slider faces towards roller holder.
b. Make sure that concave hole in piston is on same side &

return hole.

10. Insert timer adjusting pin into timer piston slider, and secure
with retaining pin and clip.

Make sure that timer piston moves smoothly.

11, Install timer, using a 0.6 mm (0.024 in) thick shim, then
install timer spring, shim, O-ring, and cover, in that order.

a. Use at least one shim on each side of timer spring.
'b. Use shims that were selected during bench test.

12, Install regulating valve,
Be careful not to scratch O-rings.

13. Install driving disc with its concave side facing up.
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Assembly (Cont'd)
14, Measurement of plunger spring set length (dimension KF)
Dimension “KF” is the distance between the end face of the
distributor barrel and the end face of the plunger.
(1) Install ributor head, as shown.
© Do not insert shim into “A” portion before measuring.

(2) Set dial gauge so that it can compress 0 to 10 mm (0 to
0.39 in), and reset to zero.

(3) Apply force (not enough to compress plunger spring) to
plunger’s bottom in axial direction, and measure dimension
“KF” with dial gauge, as shown,

(4) Determine the shim to be used by calculating difference
between standard and measured dimensions.

‘Standard dimension “KF
6.7 -5.9 mm (0.224 - 0.232 in)

[Example]
‘When measured (dial gauge reading) value is 5.2 mm,
5.7 mm — 5.2 mm = 0.5 mm (shim thickness to be used)
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Drive shaft
Driving ise
Shim
Spring seat
Plunger spring

Guide pin

8 Shim

10 Washer
11 Shim
12 Camdise

7. Spring seat

9 Distributor barre,

seFa706|

ky11229042 By

serosea|

Assembly (Cont'd)
a. When there are no shims available of a thickness which

‘matches specified dimensions, use slightly thicker shims.
'b, Use selected shim with distributor head in step 14-(3) above,
¢. Use the same size shim on each side of distributor head.
d. Shims are available in seven different thicknesses.

Thickness
mm (in)

0.5 (0.020)

0.8 (0.031)

1.0 (0,039)

1.2 (0.047)

1.5 (0.059)

1.8 (0.071)

2.0 (0.079)

Part number

16882.V0700

16882.V0701

16882-V0702

168820703

16882-V0704

16882.V0705

16882-0708

15. Adjustment of plunger dimensions (Measurement of dim
sion “K")

Dimension “K”" is the distance from the end face of the distri
butor barrel to the end face of the plunger top, when the plunger
is at the bottom dead center position,
(1) Install parts as shown,
a. Do not install “spring” on driving disc.
'b. When inserting plunger and shim into cam disc, make

that drive pin is situated in groove at bottom of plunger.

(2) Using a dial gauge, measure dimension as shown,
a, Rotate drive shaft so that plunger is set at bottom dead

center.

b. Securely mount distributor head with screws.
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Assembly (Cont‘d)
(3) Determine shim to be used by calculating difference between

measured (dial gauge reading) value and standard dimension
“K"", and position that shim on plunger’s bottom.

"Ki" =3.2-3.4 mm
(0.126 - 0.134 in)

‘2, When measured value is greater than standard dimension
“"K'", use a thicker shim.

b. After shim has been positioned, measure dimension again to
ensure that it is correct.

©. Shims are available in 25 different thicknesses.
SeF519|

Thickness ThicknessPart number conn 6) Part number nth

16884-v0700 | 1.92 (0.0756) || 16742-R8100 | 1.96 (0.0772)

16884-v0701 | 2.00 (0.0787) | 16742-R8101 | 2.04 (0.0803)

‘16884-vo702 | 2.08 (0.0819) || 16742-R8102 | 2.12 (0.0835)

16884-v0703 | 2.16 (0.0850) || 16742-R8103 | 2.20 (0.0866)

16884-v0704 | 2.24 (0.0882) |} 16742-R8104 | 2.28 (0.0898)

16884-v0705 | 2.32 (0.0913) |} 16742-R8105 | 2.36 (0.0929)

16884-V0706 | 2.40(0.0945) | 16742-R8106 | 2.44 (0.0961)

16884-V0707 | 2.48 (0.0976) | 16742-R8107 | 2.52 (0.0992)

16884-V0708 | 2.56 (0.1008) | 16742-Re108 | 2.60 (0.1024)

16884-vo709 | 2.64 (0.1039) || 16742-R8109 | 2.68 (0.1055)

16884-Vo710 | 2.72 (0.1071) || 16742-Re110 | 2.76 (0.1087)

16884-Vo711 | 2.80 (0.1102) | 16742-Re111 | 2.84 (0.1118)

16884-V0712 | 2.88 (0.1134)

16. Install spring in top of driving disc, then install cam disc
and shim.

Make sure cam disc drive pin and drive shaft key way face

upwards.
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Assembly (Cont'd)
17. Install governor lever.

Avoid pulling on start spring and start idle spring. |

18, Install plunger assembly.
a. Make sure control sleeve is installed with its small hol
facing spring seat side,

'b, Insert ball pin for governor lever into hole in control
(shown by arrow).

19, Apply a coat of grease to guide pin, shim and spring seat,
and attach these parts to distributor head.

a, Always face support spring toward governor lever,
b. Be careful not to drop spring.
c. Make sure that ball pin for governor lever is inserted pr

perly into hole in control sleeve.
d. After installing distributor head, make sure that plu

spring is at guide pin in spring seat.
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Assembly (Cont'd)
21. Tighten distributor head,

©): 10-14. (1,0 - 1.4 kgm, 7 - 10 fttb)

22. Attach flyweight assembly.
When installing governor shaft, be careful not to scratch O-rings.

1.5 - 2.0 mm (0.059 - 0.079 in)
Lock nut:
©: 17-22N.m (1,7-2.2 kgm, 12 - 16 ft-lb)
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Assembly (Cont'd)

“Ls

Shims are available in 5 different thicknesses.
Flyweight holder

Poriuwnber Thickness |
sm (in)

al anal +19208-V0700 1.05 (0.0413) a
19208-0701 1.25 (0.0492)

119208-vo702 1.45 (0.0571) j ia
19208-0703 1,65 (0.0650) \a
19208-V0704 1.85 (0.0728) ;

25, Measurement of dimension “MS” (for determining starting
te \ i amount of fue! injection)

tae Dimensions “MS” is the distance between closing plug and star
attector we
tower

(1) Remove lock nut and governor shaft with Tool
(KV 11215842). :
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Assembly (Cont’d)
(2) Install special service tool (dummy shaft) at governor shaft

position.

(3) Install special service tool (dial gauge) with rod.

(4) install special service tool (block gauge) to pump housing.
KV11229752 is for pump with high altitude compensator.

KV11229110 is for pump without high altitude compensator.

(5) Push governor sleeve against flyweight. Hold governor sleeve
in that position and set dial gauge to zero.
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SEFOS1A

sleeve up until start lever touches tension lever. At this poi
read dial gauge.

MS: Refer to S.0.S,

(7) If dial gauge indication is not within this range, repl

ss 
Part number 

fonZe au 16268-88100 3.10 (0.1220)—_ 16268-R8101 3.30 (0.1299)sersoa 16268-88102 3.50 (0.1378)
16268-88103 3.70 (0.1457)
16268-R8104 3.90 (0.1535)
16268-R8105 4.10 (0.1614)
16268-88106 4.30 (0.1683)
16268-R8107 4.50 (0.1772)

26. Install control lever shaft,
Apply a coat of grease to lever shaft end,
27. Install governor cover.

With high altitude compensator
(1) Position adjusting rod bu:

L = 20.5:0.5mm
(0.807+ 0.020 in)

80 that its height at
upper surface of governor cover is within specified range,

Ensure that holes in adjusting rod bushing and governor cover a
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Assembly (Cont'd)

sernor fF (2) Install adjusting rod.

Point (3) Install washer and nut,
(4) Tighten nut.

©) + Adjusting rod bushing lock nut
25 - 34 N-m (2,5- 3.5 kg-m, 18 - 25 ft-lb)

‘a, Prevent adjusting rod bushing from rotating by locking its
nut.

b. If nut and bushing rotate together, bushing height above
upper surface of governor cover is insufficient.

serazon

plac (5) Install washer, sleeve and retainer.

; SEF A304)
| (6) Install pin.

= Ensure that pin moves smoothly when adjusting rod is moved
_- up or down,

(7) Install lever.
Use a suitable bar as a guide to properly install lever.

‘ove

are
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Assembly (Cont'd)
Ensure that lever moves smoothly when adjusting rod is
up or down,

Se F«348

(8) Check clearance between block gauge and lever.
If not within specifications, change the pin.

Clearance:
0.1 mm (0.004 in)

Pin

Part number oe

19276-02Noo 24.6 (0.969)
19276-02N01 24.8 (0.976)
19276-02N02 25.0 (0.984)
19276-02N03 25.2 (0.992)
19276-02N04 25.4 (1.000)

Kv11229072 (9) Install governor cover.

(10) Install control lever.



INJECTION PUMP [ve]
Assembly (Cont'd)
(11) Install spring seat, spring and E-ring.
(12) Install adjusting shim and bellows.
(13) Install compensator cover.

Without high altitude compensator
(1) Install pump governor cover.

(2) install speed control lever assembly.
Align aligning marks of speed control lever and control lever
shaft.

28. Install plug with new O-ring.
Always replace plug with a new one.

Plug:
©): 59-78 N.m (6.0 -8.0 kg-m, 43 - 58 ft-lb)

29. Install plug bolt with a new gasket.

30, Install fuel cut solenoid valve.
31, Install delivery valve.
a, Always use new washers.
b, Make sure that delivery valve is reinstalled in its original
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Test
PREPARATION

Nozzle KV11257800
Nozzle holder Kv11257802

Nozzle starting pressure kPa (bar, kg/em?, 14,711 - 15,201 (147.1 - 152.0, 150 - 155, 2,133 - 2,208)

Nozzle tube
Inner dia. x outer dia, x length kv11205032

mm (in) 2.0 x 6.0 x 840 (0.079 x 0.236 x 33.07)

Fuel feed pressure a (bar, kg/em?, psi) 20 (0.20, 0.2, 28)

Fuel (test oil) 150 4113 or SAE Standard Tost Oil (SAE J967d)

Fuel temperature °c CF 45 - 60 (113- 122)

Rotating direction Right (observed from the drive shaft)

Injection sequence 1342

1, Prepare necessary service tools.

tesar device

“Test nozzle xvii729s22
Kv11257600

Nozzle holder
Kv11257802

Injection pipe
Kv11208032 {Measuring device for pump timer stroke

kv11282815

ae

Extractor
Kvi1220062

Ccowpling
Kvtn2azaa2

Fixing stand
KV11281036

seF950

2
Test oil should be ISO 4113, SAE Standard Test
or its equivalent.

Pour test oil into fuel injection pump.
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3 Coupling
4 Fixing stand

sers78F|

t

] Pn shaft
}

Test (Cont'd)
3. Install fuel injection pump to pump tester.

4, Connect necessary piping.

5. Make sure that governor shaft is properly installed.
Adjust dimension “L”.

om

1.5 - 2.0 mm (0.059 - 0.079 in)
Governor shaft tock nut:

©): 17-22.Nem (1.7 -2.2 kgm, 12- 16 fttb)

6. Run fuel injection pump as follows:
(1) Maintain test oil in tank at 45 to 60°C (113 to 12°F).
(2) Set control lever at “full speed” using a spring.
Set maximum speed adjusting screw in position shown, by turn-
ing it counterclockwise.
(3) Furnish specified voltage of 12 volts to fuel-cut solenoid

valve to activate it
(4) Rotate fuel injection pump by hand to see if it moves

smoothly.
{5) Rotate fuel injection pump at 300 rpm to make sure that all

air inside pump chamber is discharged through overflow
valve.

(6) Set feed oil pressure at 20kPa (0.20 bar, 0.2kg/em?, 2.8 psi).
(7) Run fuel injection pump at 1,000 rpm for ten minutes.
If fuel leakage, fuel injection failure or unusual noise is noticed,
immediately stop pump tester operation and check fuel injection
pump for abnormalities.
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Fulltoad
adjusting serow:

SEFS71

Test (Cont’d)
ADJUSTMENT ‘I
Preadjust full-load delivery |

If equipped with high altitude compensator, remove high atti |

compensator cover, bellows and adjusting shim. ring

1. Set control lever at “full speed” using a spring. iston —
‘Set maximum speed adjusting screw in position shown, by tur “Sorng~
ing it counterclockwise. Refer to step 6-(2) in Preparation.
2. Furnish specified voltage of 12 volts to activate fuelcif f

solenoid valve,

3. Rotate fuel injection pump at 1,100 rpm, and meas
amount of fuel injection. §

Standard fuel injectio e
Refer to S.DS. q |

4. If fuel injection is less than standard, adjust it with full-loag

adjusting screw.
‘Turn adjusting screw clockwise to increase fuel injection.

Adjustment of feed pump pressure f
1, Repeat steps 1 and 2 outlined under “Preadjust Full-Lo

Delivery” heading. a
2. Measure feed pump pressure at specified fuel injection pum |

rpm, F
Standard fuel injection: |

Refer to S.D.S. ‘

a, When measured pressure is lower than specifications.
Push in plug that is driven into regulating valve body.
Be careful not to push plug in too far.
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oy turn:

fuel-cu
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ull-load:
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en-3
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| ing

Kv11229462

sers72,

sersz9

v11229622

Spring ring

Regulating valve

serosa

Test (Cont'd)
b, When measured pressure is higher than specifications.

Remove reguiating valve from fuel injection pump, and dis-
assemble regulating valve using Tool (KV11229462).

Drive plug out until it is flush with end face of regulating valve.
Install spring, piston and spring ring, in that order, to regulating
valve.
Make sure that spring ring is flush with end face of regulating
valve body when it is pushed in.

Attach regulating valve to fuel injection pump.
Regulating valve:
©): 10-13.N.m (1.0 - 1.3 kg-m, 7 - 9 ft-lb)

Adjust supply pump pressure to specifications. Refer to step
2a,

Adjustment of speed timer

1, Repeat steps 1 and 2 outlined under “Preadjust Full-Load
Delivery” heading.

2. Remove cover from high-pressure side (side without spring)

of timer, and attach Tool (KV11282815) to that side.

3. Measure timer piston strokes at specified fuel injection pump
rpm indicated below,

Standard fuel injection:
Refer to S.D.S.

EF-81



| INJECTION PUMP v
Test (Cont'd) ;
4. If timer piston stroke is not within specified range, remo’

cover from low-pressure side of timer and adjust pistor

stroke by adding shim(s).

a. Shims (service parts)

j Par umber Teo
i 16880-0700 0.6 (0.024)

sersrs 16880-V0701 0.7 (0.028)
16880-0702 0.9 (0.035)

} 16880:V0703 1.0 (0.039)
i 16880-V0704 1.2 (0.047)
i b. Make sure that at least one shim is used on each side of timer

| spring.

Adjustment of fuel injection under full-load

1. Set control lever at “full speed” using a spring.
2. Furnish specified voltage of 12 volts to activate fuel-cut

solenoid val
3. Measure fuel injection at each specified fuel injection pump

i ‘pm,
‘Standard fuel injectio

Refer toS.D.S.

4. If fuel injection is not within standard range, adjust it using
full-load adjusting screw.

Adjustment of fuel injection during idle
i 1. Pull spring until control lever touches idle speed adjusting

i screw.
| 2. Furnish specified voltage of 12 volts to activate fuel-cut

solenoid valve.
4 3, Measure fuel injection at specified fuel injection pump rp

i! Standard fuel injectior
Refer to S.D.S.
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jatzal
aximum speed adjusting sre

Test (Cont'd)
4. If fuel injection is not within specified range, adjust using

idle speed adjusting screw.

a. Tightening this screw will increase fuel injection amount.
b. Make sure that control lever angle (c) is set at the specified

range.

a: Refer toS.0.S.
If control lever angle is not within specified range, adjust it
by repositioning control lever on control shaft. (One serra-
tion pitch: 15°)
After control lever has been repositioned, be sure to measure
amount of fuel injection at idle speed again.

Adjustment of fuel injection during start
1, Set control lever at “full speed” by pulling spring.
2. Furnish specified voltage of 12 volts to activate fuel-cut

solenoid valve.
3. Measure fuel injection at specified fuel injection pump rpm.

Standard fuel injection:
Refer to S.D.S.

4, If fuel injection is lower than standard, check, “MS”
sion. Refer to step 25 for Injection Pump Assembly.

Adjustment of fuel injection at maximum pump rpm

1. Set control lever at “full speed” by pulling spring.
2. Furnish specified voltage of 12 volts to activate fuel-cut

solenoid valve.
3. Measure fuel injection at specified fuel injection rpm.

‘Standard fuel injection:
Refer to S.D.S.

4, If fuel injection is not within standard range, adjust using
maximum speed adjusting screw.
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SEF759A\

Test (Cont’d)
a, Tightening screw will decrease fuel injection.
b. Make sure that control lever angle (8) is within the specifi

range.

6: Refer to S.DS.

ADJUSTMENT OF HIGH ALTITUDE COMPENSATOR
1. Install bellows and adjusting shim.
2. Install a vacuum pump.
Check that there is no vacuum leakage.

SEreUOA

3. Measure fuel injection volume.
1)_ Below 2,000 m (6,562 ft)

aritwte |g | 250 | 00 | 250 | 000 | 1.250 | 500 | 1.250 | ondss @ | cz | ase | easn | @2en | wion | wor | wre | sea
Nomavaum [212-225 [183-108 [163-107 [124-1997 | 8-108 | 69-09 | aa-a7 | 19-32
pled acum inva. as, [tied 10, {rea ter, | ra 197, | (os-109, | (69-89, | a-s?, | (i9-92, |

‘aj | ts0-t60, | 197-47, | 115-125, | 99-109, | 71-01, | 52-62, | 99-43, | 14-24, | 100,
6.26 - 6.65) | 6.39 - 5.79) |4.53 - 4.92) | 3.66 - 4.06) |2.80 -3.19) |2.05 - 2.44) | 1.30 - 1.69) |0.55 - 0.94)

1.000

Sandra fl
wiecton

a al 294-304 (.09-1.18)

100 ke

2) Above 2,000 m (6,562 ft)

‘ries mind] 2280 ] 2500 ] 2750 | 3000 | 250 | e500 ] 3750 | 4000
ter cae | 200 | wor | eee | woes | ras | czsoa | 3129

Fuslineton pump om 1900

Stanrd un nection aaa-ans [274-218 [205-008 | 255.206 [245-208 | 206.276 | 2297-269 [219 2a
in inp to, 000soke {1.00 -1.14)[098.1.411}099-1.070.90-1.08 oa -1.on [ozs -os7 |os0-o90|(0.76-0,
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Test (Cont'd)
4. If fuel injection is not within the standard range, increase or

ecifi decrease the adjusting shims.
Shims (Service parts)

q Part number arene
mm (in)

19275.W3300 0.2 (0.008)
19275:3301 0.3 (0.012)
19275:w3302 0.4 (0.016)

, 192753303 0.7 (0.028)
19275.W3304 1.0 (0.039)

Measurement of overflow amount
1. Set control lever at “full speed” by pulling spring.

a 2. Furnish specified voltage of 12 volts to activate fuel cut
rs; solenoid valve.

3. Measure fuel overflow at specified fuel injection rpm.

i Fuel overflow:
eo 43 - 87 me

u (1.51 - 3.06 Imp fl 02)/10 sec. at 1,100 rpm

Operation check of fuel-cut solenoid valve
When engine is idling and fuel cut solenoid valve current is OFF,
be sure there is no injection. This check has to be done for
approx. 5 seconds.

500
124

“257
080)
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Service Data and Specifications (S.D.S.)

APPLICATION

‘Aplind modeEngi Destination PartNo, | Pome sembly Remarks
vai [on [ex |

e7005vo7 | 1087407340 For stndord made

Fer Hong Kor, Singapore onda ee en| 1670035v05 | 1017409749 fore

ee et 16700.35v05 | 1047409768 Wit hh ode compensator

| 1670021709 | 1047409821 For standard models

rero02r10 | roa740081 | - | ~ | ~ | © | Forcots areas

te70021T11 | 1047409801 With high altitude componsator

‘Ausalia, General areas | 16700-44603 | 1047400622 For stondard models

Europe, Generat areas | 16700-44G08 | 1047409652

{ Evrope 1670044605 | 1087407180 With oad timer
‘General arse we700-30n04 | 104740720 | — | — | © | © | Forstendard models

i Europe, General aeas | 1670030N05 | 1097407210 | - | ~ | © | — | Forcold areas, MIT

7025 | Genera areas 1670030N08 | 1067407220 | - | — | © | © | wannigh aninude compenanor

West Germany, austia | 1670030N07 | 1047407230

Europe we7o0s0n0s | woareo720 | - | - | o | -
‘Switzertand 1670030N09 | 108740-7310

\ Europe, General areas | 16700-21T12 | 1047409782

Europe ter00-21T13 | toarao7260 | - | - | - | © | witntoad timer
Switzetand rer00-21T14 | 1047407320

! ‘Ausealis, General areas | 1670049613. | 104740-0562 For standard model

‘General areas we700-4s616 | roavaogser | - | o | - | — | Forcota areas
Genera areas we700-4a614 | 1047409572 ‘With high altitude comparator

7027
1670003703 | 1087409671Australis -|-]e]-
16700-11718 | 1047409822

Australia sero-z2t0¢ | roaraoses: | - | - | - | © [ur
Europe 16700-80607 | 1047407111
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Service Data and Specifications (S.D.S.) (Cont'd)
PECTION AND ADJUSTMENT ‘Dimension "&" ‘mm (in) 3 3.4 (0.126 -0.194)

Plunger ft mm (ind

(05420.02 (0,021320.0008)
(equivalent ro 8° 8.7.0.6.)

(0.7120,02 (0.02800 0008
(equivalent ro 6” 8.7.0.6.)

027

0.6520.02 (0.0258:0,0008)
(equivalent to §° 8.7.0.0.)
Except 021 double cab model
10,4920.02 (0.0193+0.0008)
(equivalent ro 3° 8.7.0.0.)

«Only 021 double cab model

seF6s9

‘Aaustng shim (("8 positon)

oT
10,5920.02 (0,023230.0008) Part number

Thickness
‘nen Cin)

Part number
Thieknest
reve tin)

16884-0700
16884-0701,
6884.v0702
16884.v0703
16884-0704
16884-V0705
16884-v0708
116884.v0707
116884-v0708
16884-0709
16884-0710
16894-0711
16884-V0712

1.92 (0.0766)
2.00 (0.0787),
2.08 (0.0819)
2.16 (0.0850)
2.24 (0.0882)
232 (0.0913)
2.40 (0.0945)
2.48 (0.0978)
2.86 (0.1008)
2.64 (0.1039)
2.72 (0.1071)
2.80 (0.1102),
2.88 (0.1134)

16742-R8100,
16742-8101
16742-8102
16742. RE103,
16742-R8104
16742-R8105
16742-8108,
467428107
16742-08108
16742-8109
r6742-RB110
e742. Rett

1.96 (0.0772)
2.04 (0.0803),
2.12 (0.0838)
2.20 (0.0866)
2.28 (0.0898)
2.36 (0.0929),
2.48 (0.0961),
2.52 (0.0992)
2.60 (0.1024)
2.68 (0.1088)
2.76 (0.1087)
2.840.118)

Use of adjustment value and adjusting shim
when installing injection pump.

Diemnsion "L" om find 1.8 -2.0 (0.059 - 0.079)

Dimension "KF" enm (ir ) | 8:7-8:9(0.228-0.232)

Pa

SEF500

seresa

“Adjusting shim (“A position)

Prt number “Thickness eam (i)

16882-v0700 (05 (0.020)
16882-v9701 0.8 (0.031)
46882-v0702 1.0 (0.039)
16882-v0703 1.210.047)
16882-vo708 1.5 (0.059),
16882-v0708 1.810071)
16882.v0706 2.0(0.079)

EF-87



INJECTION PUMP.

Service Data and Specifications (S.D.S.) (Cont'd)
‘Axial play of iyweight
fade te mm (in) | 0.16 - 0.35 (0.0059 - 0.0138)

SEFO47A

‘Adjusting shim

Pare number ‘Thickness mm (in) al

19208-vo700 1.08 (0.0813)
19208-0701 1.25 (0.0492), tales19208-0702 1.48 (0.0571)19208-0703, 1.85 (0.0850) aon19208-0704 1.85 (0.0728)

Sion nS ant) | 09TH

Tension lever oy ange

Closing plug

Collector
lever

Starter lever

SEFESS

‘Adjusting closing plug

Port number {Length mm Gin)

16268-86100 '3.10 0.1220)16258-R8101 3.30 (0.1299)16268-R8102 3.50 (0.1378)1¥6268-R8103 3.70 (0.1487)16268-R8104 3.90 (0.1835),16288-R6105 4.10 (0.1618)16268-8106 430 (0.1693)16268-88107 400.1772)



INJECTION PUMP.

23 ENGINE MODEL

ection pump assembly No,
No.

1047407340
167003807

q Service Data and Specifications (S.D.S.) (Cont'd)

Pump rotation: Clockwise—viewed from drive side

Test conditions

1/1) Nozzle: 105760-0000 (NP-ON1250127)

+2 Nozzle holder: 105780-2080 (EF8511/9)

3 Nozzle opening pressure: #7"

Ta enon poe P6200 in 087034 3107

15 Fotamoene a°2"c (1079
1-6. Swot come per: 2040s [020 02 llen! 2.8

Genear Pre | onenncsin denen

ad ‘om stehe ee onetime
Aer, in

2-1 [Tiina doce vat ya00 [23-27 mm (0061-01061) =

2-2 | suotv pune arene 100 | 402-464 402-861 s
47 hlemt 867 pa

2:2 | Futons deter 1100 |407-417 me aovom
(had “14 np 108,000

2-4 |e sue eatin a0 |as-25ne . 200071
{000.90 mot o0/,000

2:5 |sun 10 |«70-s00me -
(45-208 1001/00

2-6 | Futons ped euition 2500 |e9-19908 7
{024-008 ino ee/,000

2. Tet estore

2-1 Ting ain co 7300 1700 2.500
mtn) | 22-28(@069-0110) | 40-52 (.157-0208) | 64-7. (0282-0200)

3-2 Supply pump N= pm 1,100 1,700 2,150
savor taen?.psd | 402-461402-at, | 540-608 1649. 608, | 667-728 (667 726,

fatsazse-en | 80-62,00-88) "| 68-74,97-108)

5-3 Ovrom avivey Neon 1300
meting wove | 420-78 451-200)

2:4 Ft inpctonquaniiee

va | Fes enivery [ace oro [Dien n :
sosndcomiat | Pomp owes | timp ton | aPoimer.” | deny
— 1,000 st mami, inkig) | me (imp fl oz)

ix ed wave | won <== <<<
(52,82, 7 ier

(O00) srs an7. K 32-34 mm (0.126 -0.134 ind
(raat

a xe |87-89mm (0224-02029)
gas-to0 | 5 us| 031.1 0038-0043)

ao | ‘272342 ie(36-120 si
asco | ‘cana = -

(23-000
2,700 | Below 6.0 (0.18) Gonarel lner angle

wo | 0) - ce cer
Ye __[ 2x20 mm (0957-11901)

wwe | 45-08 7 [st0-si oases
@re-020 | — -

es eee 83-129 mm (0298-05080)

3-5 Solenoid ‘Max. cutin voltage: 8V_ a 7
esto 12°14 5 P

EF-89



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Co
Control lever angle measurement position
Measure the control lever angles («, 6) at hole “A”.

\ Ya 228.3. 28.7 mm (0.957 -1.130 in)

Starting injection quantity adjustment
Adjust the starting injection quantity using the adjusting bolt (as shown in the figure).

Stop lever Adjusting bolt

oe

SEF7696,



eee

[ve] INJECTION PUMP [ve]
ont’d} Service Data and Specifications (S.D.S.) (Cont'd)

23 ENGINE MODEL

‘petion pump assembly No. 04740-9743 Pump rotation: Clockwise—viewed from drive side
No, 16700-3505, Pre-stroke: —

= (mbar, mmHg, inHg) me hee fa)
171 [rina devon wav Tri00 [23°27 wm (0001-0308 =

-2: | wot om prone 1100 | 402-461 ke (402 4.61 br, -
7 tae 8867 bs)

3 | rues divry without 1.100 [407-417 me 2000.1
Gove pre {043-147 tp fhe. 000

Faltoa dvry wih 7 8 z

cig preaure, 3

4 | late ed ceuaion so |4s-25me 201007
{016-030 imp tox, 000

5 sun soo |s95 438 me .
(1.99189 mp 02,0005

+6 [Futon ond guaton 2800 [69-109 m8 s
{024 "0.38 mp fh oe/.00

Te peinion

Timing doce Neem 7.100 7.700 7500
mel | 22-23 (6007-0210) | 40-8210787-0206) | 84-74 (0282-0201)

2 Buty ume ten 7.100 1700 2.80satan eatoortgen?ont | 402-461 (402-461, | 549-608 (640-608, | 657-726 (367-720,
secon)” | “se-o2,e0-es)” | e8.74,07- 108)

[3 Oveiow deny won 7.100
metinpnounowe. | 420-8701. -208)

4 Fuel deliveries

im Furi delivery | Charge air press | Dilferece in 3. Dimensions
Kpeed contro ever | PUNESMS | mae (imp thozd | KPO mba setivery

= 1,000 st ‘mmlg, inka) | ma (Imp fl.oz) K | 82-34 mm (0.126 - 0.134 in)
KE [57-59 mm(0.224-0.232 in)ha s0p vaoo | 402-422 eric

(142-149) as | 09. 1.1 mm (0.035 -0.043 in)
00 | 377-417 ecs =

(133-147)
2160 | 326-368 ‘Control lever angle

(1.15-1.30) = %

2300 | 272-342 [355-435 dene
(0.96 -1.20) Yo _ | 243-28.7 mm (0.957 1.130 in)

2500 | 64-114
(023-040) 5 | 310-41.0dearee

2,700_|eetew 80 1.10) 8 | 93-129mm(0:366 0.508 in)
ten OFF 350 fo) = = rm =

he stop 360 45-85 © 3
(0.16-0.309, - =

400 |Below3.0(0.11)

5 Solenoids ‘Max, cutin voltage: 6V
Test voltape: 12-14V

EF-91



INJECTION PUMP

Control lever angle measurement position
Measure the control lever angles (a, 6) at hole “A”.

Ya =24:3 28.7 mm (0.957 -1.130 in)

Starting injection quantity adjustment
Adjust the starting injection quantity using the adjusting bolt (as shown in the figure).

Stop lever

agua

‘Adjusting bolt

SEF7696

EF-92

Timing dev

Supply purr

Fulltoad de

Fulbload sp:

ACS. adjus

2-2. Supply pump

contro! lover



INJECTION PUMP

at'd) Service Data and Specifications (S.D.S.) (Cont'd)
23 ENGINE MODEL

Fiecion pump sserbly No. 7047400763 Pump rotation: Clockwise—viewed from drive side
No. 16700:35v06 Prestroke: —

‘Charge aie press aes
(enoae, mba into)

1-1 [Timing device travel 1.100 |2:3-2.7 mm (0.091 0.108 nd 5 =

1-2 | supply pump pressure 1100 | 402-461 kPa (4.02 46% bar, - -
41-47 kalem, 58-67 psd

+3 | Fulttond delivery without 43.1481 me - 3010.11)charge air pressure (182-155 imo f1021/1,000 5.
Fulload delivery with = = - =

charge ar pressure

tate sped ceguation 380 - 201007)
(0.16 -0.30 imo #02¥/1,000 st

+6 | sort 100 |480-80.0me = =
(188-282 imo #1 02)/1,000 5

6 | Full-oad speed regulation 2800 |68-109me - -
(0:24-0:38 imo f021/1,000 5

-7 |S. adjustment 1100 |364-39.4me 21.9107 (21987, =

1.28 1.39 imo ton 16435, -6.4610.20)

2, Tes specifications

2:1. Timing deviee N= om 1.300 1,700 2,500
voce sm (in) 22-28 (0.087 -0.110) | 416.1 10.161 -0.201) | 6.4-7.4 0.252 -0.291)

2:2 Supply pump N= rom 1.100 1.700 2,180
kPa (bar, kalem*, si) | 402-461 (402-461, | 549-608 15.49 -6.08, | 667-726 16.67 -7.26,

4.1.47, 58-67) 86-62,80-88) | 68-7.4,97- 105)

2-3 Overtiow delivery Nem 1,100
rt (Imp thozi/t0 see. | 43.0-87.0 11.81 -3.08)

2-4 Fuel deliveries

Fusidoivery | Ghorgeairpross | Difference in |[ 3. Dimensions

speed controtiever | POP | me timp ozh/ | KPa mbar, delivery
a 1.000 st tig, og) | me (Im tiosd || K | 22-34 em (0.126-0.194 in)

5 ae aoa KE [57-59 mm(0226-0.232 in)

had Lio? | Bene = us {09- 1.1 mm 0088-0.042n)
1100 | 359-399 | -21.910.7 (21047, Bes -

(126-1.40) |—16425, ~6.4620.20)
600 | 40-44 = Control lever angie

(141-155),
anco | seatsor . = @ [355-485 degree

(123-1.38) Ya | 28.3-28.7 mm (0.987 «1.130 ind
2s00 | 272-342 =

(096-120) [310-410 dope
2600 | 64-114 - 8 [93-129 mm 0.368 -0.508 in)

(0230.40)
2,700 _|elow 5.0 (0.18) = 7 =

“Switch OFF 360 fo) = = e :
om 360 45-85(0.16-0.30) - z

400 |seiow 3.00.11)

2-5 Solenoid ‘Max. eutin voltage: 8V
Test voltage: 12-14V

EF-93



INJECTION PUMP

2. ACS, adjustment
Injectio

n 
quanti

ty 
decrease

 
me

 
(Im

p 
f
 021/0

00 
st

Service Data and Specifications (S.D.S.) (Cont'
Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes
1. Full-load fuel injection quantity adjustment
(1) Remove the A.C.S. cover, the bellows and the adjusting shims,
(2) Perform all adjustments as described in the adjusting specifications, except for A.C.S, adjustment.

(1) Attach the A.C.S. cover, the bellows and the adjusting shims,
(2) At a pump speed of 1,100 rpm and referring to the graph below, use the shims to adjust the fuel inj

tion quantity decrease quantity according to the altitude.

Adjustment timit

== laspection limit

& S(oa) N

10

o.| SNS

1s
os)

20
0.)

oo) 1,000 2,000 3,000 4,000G28 (682) (94a) (93,124)
Altitude m (ft

1013 296 704 70.1 os erst(1.013, 760, (896,672, (794,596, (701, 526, (616, 462,29.92) 26.48) 23.48) 20.71) 18
‘Atmospheric pressure kPa (mbar, mmHg, ing)



INJECTION PUMP [ve]
Service Data and Specifications (S.D.S.) (Cont'd)

lever angle measurement position
sure the control lever angles (a, 8) at hole “A”.

\\ Ya = 28.3 28.7 mm (0.957 - 1.130 in)

SEFSO6H
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INJECTION PUMP

1D23 ENGINE MODEL

Injection pump No, 11087409821PartNo. 1670021709, Prestroke: —
‘Charge air prassPump speed i Difference in dali1. Setting Settings kPaLal Ambar, meg, int) | _ etme 108)

1-1 | Timing device travel 1,700 | 44-48 mm (0.173-0.189 in) -

1.2 | Supply pump pressure 1,700 | 549-608 kPa (5.49 6.08 bar, -
56-62 kalem?, 80-88 psi)

1-3 | Futhioad delivery without 1,100, | 44.1-45:1 me 3.00041)charge sir pressure {1.55 - 1.59 Imp f1 02)/1,000 st
Fultoad delivery with » =
charge air pressure =

1-4 {Idle speed regulation 380 | 45-85me 2.0007)
(0.16 -0.30 tmp f1021/1,000 st

168 | Start 100 | 450-200 me -
(158 -2.82 Imp £1 02)/1,000 st

1-6 | Fulltoad speed reputation 2360 |283-323 me -
(1.00- 1.14 Imp 1 02)/1,000 st

2. Test specifications

2-1 Timing device N= 00m 1,100 4,700 2,850soe fin) 21-29 (0,083 -0.114) | 4.3 -4.9 (0.169 -0.199) | 6.4-7.4 (0.252 -0.281)
2-2. Supply pume N= "pm 1,100 1,700) 2,180

RP Com eon th AG SAE Fae nate OA Soe Ime 00s 9 Ley 20 area
4.1 +47, 58-67) 56-62, 80-88) 86 -7.2, 94. 102)

2-3 Overtiow delivery Ne=rom
(Imp #1.02)/10 see. | 43.0 -87.0 (1.81 -3.08)

1,100

2-4 Fuel deliveries,

Fuel delivery | charge sir press | Difference in 3. Dimensions
‘Speed contro ever | PUPS | me (imp thozly | KPa mbar, olivery

= 1,000 | mmbip, inHg) | mt (imp #102) K | 32-34 mm (0.126--0.134in)
ke [5.7-5.9 mm (0.224 -0.292 in)End stop 1100 | 436-456

(183-161) MS | 09- 1.1 mm (0.035 - 0.043 in)
600 | 415-455 cs -

(1.48-1.60)
2180 | 359-401 Control lever angle

(126-1.40 = -
2aso | 278-921 2 | 50.0-88.0 degree

(oss. 1.18) Ya |23.7-28.3 mm (0.933. 1.1142,550 53-124
(o.19-0.48) 2 [310-410 ceqre0

2700 | pow Sato ey 9.8 12.9 mm (0,366 -0.508in)_
Switch OFF 350 010) = = 5 =
Taio stop 360 45-85 ce &

(0.16 -0.30 -
400 | Below 3.0 0.11)

2-5 Solenoid ‘Max, cutin voltage: BV
‘Test voltage: 12- 14V



INJECTION PUMP We]
Service Data and Specifications (8.D.S.) (Cont'd)

jontrol lever angle measurement position
sure control lever angles (a, 6) at hole “A”.

ve sic

Ya = 23:7 28.3 mm (0.993-1.114 in)

seFo06H

EF-97



i INJECTION PUMP [ve
1b23 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)

i injection pur No. yos7a09801 Pump rotation: Clockwise—viewed from drive side; PartNo, 170021710 Prestroke: —
‘ ; ‘crave presee Pump speed on a Dita n ao

on (rar, mt, inti) |_T io hoe
121 | Timing dvs ave 1700 | g7y ON 68-66 mm 0228-0260 in)_| S/F: Solenoid umes =

! OFF: 4-48. (0.179 0.189 in)

1-2 | Supply pmo presure 1.100 ‘ON: 579-657 kPa (679-657 br, -
srr 89-87 a/em', 86-95 ps)

OFF: 481-5901 4.81 -8:9 er,
49-88 halen", 70-780)

i 13 | Futtoss avery witout | 1,100 | 44:1-45:1 me 30101| nage a preure (155-159 imp ton1,000
| Futons delivery with 7 - 7

charge a presute 4

124 | ido seed epuation a0 | 45-25me 201007)
(0.16 -0.30 tne ton,000 st

| 1-5 | ste 100 | 450-200 -
| (158-2382 imo th o17,000

\, 1-6 | Futons sod cout 2380 | 293-323 m8 -
| (1001-14 imo tho2),000

ij
| 2 toutinteey [SaaT] aa a
| 71 Tenganice | Nem 1700 7700 "70 250ome) 87-67 16228-0200 2i-29 as-aa ean4

togea-0%14 (0260-0190) (ase aa")

| ia wore | eee [ae =) Tom =
Aratou, [aes 520 (441-520, 679-0571570-657,| 349-402 (349-402, 48-599 (481

q satentcpid | Ao 6264-78) 8orez-04-o8) | EAN 80-8 49-BRTD.IO BO. O4 ET ATE
w 2-3 Owtow sever | N= om 00 1.100 f
j melineten| 430-870 "108| ‘ome. (181-306) 24-36)
| two tea)
|
| 2.4 Fol dolveries i

i Fut detiwry | Charge ir pres | itfernce in 3. j
| speed contol ever | PUMPS | memo oxi | KPa mbar, | dliveryj bid 1.0005 | mms, ints) | me (not o2) [32-34 mm (0.126- 0.124 0)

awe a re) KF | 5:7-89mm/0224-0282in)

(153-160) Ms | 09-1.1 mm (0096-0089 i)
i 600 | 415-455 cs - q

(1.48. 1.60)
2180 | 359-401 ‘Control ever angi

| (126: 1.40 7 =
2as0 | 78.32. @ | 500-58.0 aero

i (0.98-1.18) ye | 237-283 mm (0.993. 1.114
q 2sso | 53-124 .(019-048) [310-410 ogee
q 2100 |Petow 50 w.18) 93-129 mm (0.68 -0508
) Switch OFF 360 o0) = = 7 =
| Pree a0) asa ¢ -(016-020) = = -
i 400 |eciow 201007)

2-8 solenoid Max. cuvin voltage: 8V
f ‘Test voltage: 12-14

\

j EF-98



INJECTION PUMP [ve]
Service Data and Specifications (S.D.S.) (Cont'd)

lever angle measurement position
sasure control lever angles (a, 8) at hole “A”.

seFo0sH

if there is no designation in the specifications for the solenoid timer’s ON-OFF position, then the position
jould be regarded as OFF.

EF-99



INJECTION PUMP

TD23 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)
Injection pump No. Toa7a09ee1 Pump rotation: Clockwise—viewed from drive side
PartNo, 1670021711 Prestroke: —

‘Charge air press; Pump speed Dittrence in dl
i eg ‘om eases La) sm (imo hoz}

23 -2.7 mm (0.091 - 0.106 in) = =

402-461 kPa (402-461 bor, - *

4:1-47 kglem? (58-67 psi)

1-3 | Futbioad delivery without 1,100 | 44.1 -45.1 me = 300.10)
{1.88 - 1.69 imp ft 02)/1,000 st

Fulton delivery with - - =

‘charge ar pressure

“Timing device travel,

Supply pump pressure

1-4 | tale speed regulation 350 [48-858 2 2.0 (0071
(0.16 -0.30 tmp t 021/1,000 st

1-5 | start 100 | 45.0-80.0 me =) a
(1.58 - 2.82 tmp f 921/1,000 st

1-6 | Fultioad speed regulation 2380 | 283-323 me - -
(1.00 1.14 tmp #1 021/1,000 st

1-7 | ACS. adjustment 1,100 |33.0-36.0me =21,930,7 (-21947, -
(1.16 -1.27 Imp #1 021/,000 st | ~16425, ~6.4610.20)

2. Test speifications

2-1 Timing device «tem 1,100) 1,700) 2850
om Gin) 22-28 (0,087 -0.110) | 4.0-5.2 (0.187 -0.208) | 6.4 -7.6 (0.252 0.281

2-2 Supply pume Ne tom 1.100, 4,700 2,50
pa bar, kafem*, psi) | 402-461 18.02-461, | $49-608'5.49-6.08, | 687-706 16.47 -7.05,

4.1-47,88-67) 5.6 -6.2, 80-88) 6.67.2, 98- 102),
2-8 Overflow delivery N= ipm 1,100

mo (Imp fhoz)/10 see, | 43.0 -87.0 (1.51 -3.08)

2-4 Fuel deliveries

moe | Finidenoy | tae sroren | Otfwereoim | (3, oimesons
son convetiowr | PUB | tine ee | uewtmcer | they

toon | omrginnss | matine on | [R [32-34 mm (0-26-0104

a “Tae = ce | 87-89mm (0226-0232

(ise 180 tis [09-13 mm (0235-0049
tio | “assans. | 21907-21007, es =

tiaa- tae) | “ens, -646%0 0)

oo | sts.ass = ono war ane
(has 10)

aso | ‘280-41 . . @ ess a2 come
thas. na) ve [ze2,380 278-328 - a
tooe. 138) @ [av0-aioceom

asso | “ca-aa - }
ons, & | 23-129mm(aa00-05060

2700 |aronsovoin| 7 5

‘Switch OFF 350 010) = ~ c ant
‘seve wo | 45-05(ore-020 7 -

00 |esom2.0ior

EB Sono tex cain aia: BV
Totvoages 1216

EF-100



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd)
itrol lever angle measurement position
sure control lever angles (a, 6) at hole “A”.

\. Yo =24.3-26.7 mm (0.987 - 1.130 in)

‘SEF906H

EF-101



INJECTION PUMP | &
Service Data and Specifications (S.D.S.) (Cont'd)

Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes j 25
© Full-load fuel injection quantity adjustment
1) Remove A.C.S. cover, bellows and adjusting shims. Injection
2) Perform all adjustments as described in adjusting specifications, except for A.C.S. adjustment. “taal
* ACS. adjustment

1) Attach A.C.S. cover, bellows and adjusting shims, Jy se
2) Ata pump speed of 1,100 rpm and referring to graph below, use shims to adjust fuel injection quantit)

decrease amount according to altitude. a
402

13

Adjustment init ——$— §

Inspection init, S=EZ=====
14

o N ys

\ 1:6

af 2, Test2 boa
& aT

2 q 22s

Eo \
po 23 0

.

3
z 

yar
§

che ®.
§ os "
= \. =z 

nd 01

20
Bail | Atmosphere pressure KP (br, mm

(ven {orl(1013, 760-142992) 2040) Bo) 7
(if Fel 1] j00 000 p00 4000 4G20 (6562) 8.843) (13,120) Ech ¢

Atsude om ( Siro:

‘se FoodH

5s

EF-102 ;



INJECTION PUMP.

At'd) Service Data and Specifications (S.D.S.) (Cont'd)
1D25 ENGINE MODEL

ain poapaaeann he Tosrsoner2 Pump rotation: Clockwise—viewed from drive side
far No. 16700-44G03, Pre-strok -

‘charge air presag Pampa ae nee Ovens in iver
: trae, en i me fonntity pete

rr 7-81 em (0.185 -0.204 in) z
1-2 | Supply pum pressure 549 -608 kPa (5.49 -6.08 be, -

55-62 kalem*, 80-88 pi

1-2 | Futond delivery without 1,100 | 430-490 me 301041)
hrge si presure {1,691.72 imp 1 021,000 st

Futonddivery with a " :

charge i presure

14 | tae speed regulation 30 |45-85me 201007)
(0.16 0.30 imp f02/1,000 st

1-5 | sto 100 | 45.0-200me :

(1.88 2.82 Imp f021/1,000

1-6 | Fultood speed regulation 2500 | 101-141 me -
{0.36 -050 mt 02/1 000s

2 Tes specifications

31 Timing device] N=rom 1.100 7,700 2900
mtn) | 20-22 16079-0.126) 5210181 -0205) | 60-7.0(0296-0276)

22 supply pump | N=rm 4.100 1700) 2:80wes toor, | 402-461'1802-461, 549 -602 (549-6. 647-706 647-706,zalem?, pi) ~47, 58 67) 56-62,80-88) 65-7.2, 94-102
2-3 Oncliowaelvery | N= rom 1,100

me imp o2i/| 42.0-87.0(451 -3.06)
Owe.

2.4 Fuel deiveries

Fuel delivery | Charge i pren | Difference in 3. Dimensions
Pumps | sein ton | RPuimber, | delivery

em 4,000st | mma, ints) | me mp tz) [32-34 mm (0.126 -0.138 in)
KF |'5.2-59mm (0226 -0222 inena stop 1100 | 475.495 Leselpyiad(67-474) Ms | 09-1.1 mm (0095 -0.083 in}

ooo | 451-49. 8s z
(159: 4.791

asso | 205-428 Control lever ange
(136-150) = «

2900 | 293-373 @ [255-435 cngee
(100-130) Ya | 24:3-28.7 mm (0957-1120 in)

2500 | 96-146(oas-os1) @ | 10-470deqee
2,700 _|esiow 50 0.10) 8 | 93-12.9mm(0366-0.508%n)

Switch OFF 360 00) = = = =
— ao | 45-05 c 2

(016-020) ~ -one] 450 _|ssiow 2.0 (0.07)
2-8 Solenoid ‘Max. cutin voltage: BV

Test votape: 12-14V

EF-103



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Contd
Control lever angle measurement position
Measure control lever angles (a, 6) at hole “A”.

Ya 24.3 28.7 mm (0.957 -1.130 in)



INJECTION PUMP.

MODEL Service Data and Specifications (S.D.S.) (Cont’d)
‘ieetion pump assembly No. 1047409632 ‘Pump rotation: Clockwise—viewed from drive side
a No. 16700-44604 Pre-stroke:

‘Charge air pres1. Setting Papen Sesege a Diane indy
Ambar, mmHg, ina) ee

11 | Timing device travel 1,700 = =
1-2 | Supply pump pressu 1,700 ~ =
1-3 | Futbdond delivery without 1100 |48.0-490me 300.11)

charge air pressure (1.69 - 1.72 imp f1021/1,000

1-4 | tale speed eeguation 380 |45-85me 2.01007)
(0.16 -0.30 imp t 21/1 000 t

4-8 | start 100 | 45.0-80.0me -
(1.58 -2.82 Imp t 021/000

1-6 | Fullioad speed reguetion 2500 | 101-141 me =
(0.36 -0.50 emp # 20/1000 st

1, Tertspecifcaions [Solenoid timer oN OFF

2:1 Timing device Nerom 1,700 2,300
mm tin) 60-70 60-70

(0236-0276) (0236 -0.278)
2:2 Supply pump N=pm 1.100 1,700 1,700 2,150

Pa (or, 4at 520 579-657 481 -539 969-628
ale? pa) | (841-520, (579-687, (81-539, {5.69 -6.28,

45-53,64-75) 5.9-6.7,84-95) 49-55,70-78) 58-64,82-91)

F906 2-3 Owetiow dol N= rom ine 1,300
m8 Limp 02 (nou ing)430-870

ioe (151 -3.08) 108)
Buse (21-36)

2-4 Fuel deliveries

Fuel delivery | Charge ai press | Difference in 3. Dimensions

speed contrat ever | PUP S®EEE | sme imp th oz) | KPa (mbar, | delivery‘om 1.0005 | mm, inttg) | mt (imp th oz) Ke ]3:2-8.4 mm (0.126 - 0.1345)
fF | 5.7-5:9mm (0224-0232End stop 1100 | 475-495 fa |e pcs

(167-17) as [09-1.1 mm (0.035 - 0.04 in)
00 | 451-491 es =

(159-1.73)
2180 | 385-42 CContcot ever anole

(138 -1.51) - -
2300 | 783-373 ae | 355-435 dogee

(100-130) Ya | 243-28.7 mm (0.957 - 1.130 in)2.500 96-146(034-051) 8 [310-410 degree
2700" | [Seow B0cn-18) 8 | 93-12:9mm (0.366 - 0.506 in)

350 010) = = = =
360 45-85 3

(016-030) - -
490 | eeiow3.0(0.11)

2-5 Solenoid Max. cutin voltae: 8V
‘Test voltage: 12-14V

EF-105



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Conti
Control lever angle measurement position
Measure control lever angles (a, @) at hole “A”.



INJECTION PUMP

By 1025 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)
Iiction pump assembly No. 1047409642 Pump rotation: Clockwise—viewed from drive sidk

1670044605 Pre-stroke: =

speed coe sirpeeer nce in dalal ms ied Gal omen
{endae, mba, oa)

Timing device travel 1,700 | 4.7-8.1 mm (0.185-0201 in) -
Supply pump pressure 1,700 | 549-608 kPa 15.49 -6.08 bar, 7

56 -6.2kalem, 80 -88 px)

Fulload delivery without 1,100 | 48.0-49.0me 3000.1)
charge ai pressure {1.69 1.72 imp 1 02/1,000 st

Flood dotvery with 2 “ =

charge ae pressure

lal sped regulation 350 |45-85me 2.00.07)
(0.16 -0:30 imp f 021/1,000 st

se 100 | 450-800me 6
(1.58 -2.82 imo f021/1,000 st

Full4oad speed regulation 2500 | 10.1-14.1 me -
{0:36 -0:50 tmp 1 o20/1,000 st

[ACS adiustment 1,100 |379-40.9me 219107 -
(1.33 -1.44 imp 021,000 | (-21887, -164s6,

6.463020)

, Tet specifications

4 2:1 Timing device | N= rpm 1,100 1,700 2,300
: 4 mm tind 20-32 (6.079-0.126) 46-52 (0.181 -0.206) 6.0-7.0 (0.236 -0.276)

22. Supoly pump N= spm 1.100 1,700 2,150kPa bar, | 402-461 (4.02-4.61, 1549-608 (5.49 -6.08, 647 -706 (6.47 -7.06,
om kalem, pai) 41-47, 58-67) 56-62, 80-88) 66-7.2, 94-102)

2:3. Owrtiow dalvery | N= rom
ene (imp 02)

q i 10 0.

2:4 Fuel deliveries

Fuet delivery Difterence in 3. Dimensions

sped control over | PUMP PES | me imp oz) doliveryfad 41000 st imp a2) K [32-3.4mm (0.126 -0.134 in)
stop aaoo | 475-495 - KE |5.7-5.9mm (0.224 -0.282 in)

(187-174) MS | 0.9.1.1 mm (0.035 -0.043 in)
00 | 45.-49.1 ts(159-173) ees =

; 1100 | 74-414 | -219:07 cae

(132-146) | (21957, corel ane
eee @ ]355-435 degree

4 
= ¥ + 28.7 mm (0.957 «1.190 in)4 ajo | ss-a2n fu | 24:3-28.7 mm (0.957 -1.130 in)

. 3 (138-151) ® @ | 31.0-41.0 degree
» Fi 2a00 | 733-973(100-13) n 8 | 93-12:9mm (0.366 -0.508 in}

2,500 96-146 7 =
(034-051) 4

2,700__|eiow 50 (0.18) - © “

i _Svitch OFF 360 010) = =
, tI 360 45-85

(0.16 -0.30) - -100 _|esiow291030 [
2.8 Solenoid ‘Mex. cutin voltage: BV

‘ “Test voltage: 12-14

EF-107



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cor
Control lever angle measurement position
Measure control lever angles (a, 8) at hole “A”.

ENGINE MOD

Ful i006 delivery wi

charge air pressure
tele sp0ed reguiation

= 28.7 men (0.957 + 1.130 in) |
Fu 1 spoed cegut

Load timer adjustme

‘tspectications
Ting deve

seh Roe

T Ovectiow delivery |W
me tt

Fut deliveries

contro lever

feo 1,10

EF-108



INJECTION PUMP [ve]
wd) (TD25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)

Injection pum sembly No, 104740-7180 Pump rotation: Clockwise—viewed from drive side
No, 16700-44606 Pre-strok ~

(Charge air press | Difference in
Pump speed4, Setting ba Settings ‘elvery

kad m8 (imp Ho2)
1-1 | Timing device wave 1100 | gpq ON: 39-47 mm (0.164-0.185in)| S/T: Solenoid ~

‘OFF: 24-28 mm (0.094-0.130in) | timer

1-2 | Supply pump pressure 1.100 ON: 441-520 kPa (4.41 - 5.20 ba -
git, 45-53 kalem?, 64-75 psi

OFF: 343 - 402 KPa (3.43 - 4.02 bar,
35-41 kalem*, $0.58 ps

1-3 | Futbtood delivery without 1.100 | 480-490me 3.01011)
charge air pressure (.69-1.72 imo t 021,005

Fulload delivery with - & “

charge air pressure

14 | tate speed ceguation 380 | 45-85me 2.01007)
(0.16 - 0.30 tmp 1 21/1,000

1-5 | son 100 | 45.0-800me -
(1.58 -2.82 Imo 1 021/1,000 st

1-6 | Fulbtoad speed regulation 2500 |10.1-141 me “

{036 -0.50 tm # 21/1,000

1.7 | Loed timer adjustment 1,100 _] 71.0102 mm (.03940,008 in) =

“2 Testapecificaions _[ Solenoid tie ON OFF
ming device N=rom 1,100) 1.100 1.700

ni 38-48 23-29 43-55(0.180-0.189) (o0st-0.114 _ (0.169-0.217)
06H 2:2 Supply pump N=tom 1.100 1.700 1,100 1,700 2.160Z kPa (oer, 441-520 575-657 243-402 48-539 569-628

sealer? (441-520, (679-657, | (343-402, (481-539, (5.69-6.28,
48-53,64-75)_59-6.7.84-95) |35-41,50-$8) 49-55,70-78) 5.8-64,82-91)

2-3 Overflow deivery| N= em a 1,100
melinptox/| qagvarg —_ ihaut cea

nae (151 -3.08),
2-4 Fue deliveries

Fuel detivery.[cnarge air press 3. Dimensions
Pump speedSpeed control lever ima imo flexi! | kPa mbox, ‘eliverya K [32-34 mm (0126-01134 inoN 10003 | rambo. intad_| me tim t oz) alee eee,

End sop T1009 | 475-495 59 me (02a 0282 1
(67-174) Ms | 0.9-1.1 mm (0.035 -0.043 in}

00 | 451-491 acs a
(159-1.79)

2180 | 385-427 Conteol lovee a
(136-1.50) - z @ [385-435 degree

2300 | 283-373 7 ea fae abs
Relat Ya _| 24.3. 28.7 mm (0.957 -1.190 in)

2,500 98-146 [310-410 degree
(094-081) 8 _ | 93-129 m (0.366 -0.508 i)

2,700_| Below 50 (0.18)

Seth OFF 350 20) = = if
ie stop 380 45-85

(0.16-030) : =

450__| seiow3.0(0.11)

5 Solenoid ‘Max, cutin voltage: 6V
Test voltage: 12-14

EF-109



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'
Load timer adjustment
© Adjustment

1). Fix contro! lever in ps
Boost Pressure

ition satisfying the following conditions.

Pump Speed: 1,100 rpm
Fuel Injection : 38.040.5 mg (1.34+0.02 Imp fl oz)/1,000 st
Quantity

2) With control lever positioned as described in 1) above, adjust governor sleeve so that timer stroconforms to specified values.

Conte poon Sectea ater j
Pu peed Feat eon 004 presure Ter stoke =om aunt kPa (mbar, mmHg, inHig) mm (in), ps "ine imp ts 000 

evi370-300 O71uL100' (130-137) ~ = (0.028 - 0.051)
ws-318 12.221 100) (1.00 - 1.11) ~ ~ (0.047 - 0.087),

If there is no designation in the specifications for the solenoid timer’s ON-OFF position, then the positionshould be regarded as OFF.



[ve]ve] INJECTION PUMP.
Pd) ‘Service Data and Specifications (S.D.S.) (Cont'd)

Control lever angle measurement position
Measure control lever angles (a, 6) at hole “A”.

roke =

“| Ya = 24.3 - 28.7 mm (0.967 - 1.130 in)

EF-111

‘SEFSO6H



INJECTION PUMP

TO25 ENGINE MODEL
Service Data and Specifications (S.D.S.) (Cont'd

injection pump asembly No, 1047407200 _ vei a,Pant, sod Pump rotation: Clockwise—viewed from drive sid
1. Ter conditions

11" Nozzle: 1057800000 (NP-ON12S0127) 1-4 Injection pipe: 26 x 40 mm (0.08 x0.24 x 38.07 in)

1-6 Fathom #680113"
1-8 Bptyeune sme 2a (0.2002 ten 28

2, Setting Settings
Charge

kPa
(mar, mmHg, inHg)

press

2-1 [Timing device travel

2-2 | Supply pump pressure

2-3 | Fulhload delivery

2-4 | Idle speed regulation

2-5 | start

2-6 | Fulltoad speed reputation.

1,700, 4.7 -6.1 mm (0185-0201 in)

1,700 | 549 - 608 kPa (5.49 6.08 bar,
156-62 kglem*, 80° 88 psi)

1,100 |48.0-49.0me
(1.68 - 1.72 temp #1 021/1,000 st

350 |45-85 me
(0.16 -0.20 tmp f1021/1,000 st

100 | 45.0-80.0.me
(1.58 -2.82 imp ft 02)/1,000 st

2,500 |10.1-14.1 me
(0.36 -0.50 Imp 11 021/1,000 st

300.11)

we 200.07)

3. Test specifications

3-1 Timing deview N= ipm 1.100)
2.0-3.2 (0.079-0.126) 48-5.2 (0.181 0.208)

1,700

3-2. Supply pump N=‘pm 4.100
ko (ber, ka/em*. psi) | 402-461 (4.02-4.61,

-47, 58 67)

49 - 608 (5.49 6.08,

1,700)

56-6.2.80-88)

3.3 Overflow delivery Newpm 1,100)
rma (tmp tozi/t0 see. | 43.0-87.0 (1.51 -3.06)

3-4 Fuel Injection quantities

lever position = 1,000 st mmHg, inHg) | me (imp fi oz).

(130-1.60) ~ ~ Ms 0.9 - 1.1 mm (0.035 - 0.043 in)

Maget valve: Ye 24.3 - 28.7 mm (0.957 - 1.130 in}
are bad 45-85 31.0 41.0 degree

3-5 Solenoid Max, cut-in voltage: 8V 7 =

EF-112



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd)
ntrol lever angle measurement position

ire the control lever angles (a, 6) at hole “A”.

Ya © 24.3 - 28.7 mm (0.957 - 1.130 in)

SeFSosH

EF-113



INJECTION PUMP

TD25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'
{njection pum assembly No 1047407210 4 JPartNo, ee, Pump rotation: Clockwise—viewed from drive si ol lever angle m:

asure the control lt

1 Test conditions

Tt Noses 1070006 RFONTSOITT 1-4 Waeaon pe! 756 AD om x OA IROT

1-2 eels 1087802000 (E5116) 1:8 Fetotemomaune 48° (13°9¢F
me 1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/em*, 281-3. Nozzle opening presure

a Pe2. eng rave sexs ‘re Daten dey
(mbar, mont, intig) -

201 [Fig den va Tato [gy Ow 9-47 mm Ne 0.8) 5
Orr 24 2am tonne-010%

2.2 | sooty uno pe 1300 | on att s20Krs 4a 82086, :
ayy 48-82 len 04-7590)

pr. 340 anz ee act 402%,
35-4 oem 20-8090)

aa 1100 |4n0-«0.0m8 20100
(1.69 1.72 tmp #1 021/1.000 =

2-4 | Idle speed regulation 380 201007)
2-5 [su 100 | 450-200me -

(1.88 2.82 tmp 1021/1000 st

2-6 | FulHond speed requation 2500 [101-141 me a
(0.36 0.50 imp #1021/,000

3. Tes speifentions | Solenoid timer on OFF
3-1 Timinpaevice | Nesom 1.300 1.400 700 2,300

rm i 38-48 (0180-0180) 23-29 43-55 69-70
ost axa | (o.te9-0217) here is no designat

3-2. Supply pume N= om 1,100 1,700 1.100 1,700 ld be regarded as
a bar, [481 520 6.41 -§20,|579 057 (5.79 6.57, (243-402 (3.43 -.02| 481-539 (4.81 -5.3,| 09-628 (569-6

tafemsox) | 45-53,64-75) | 59-67,04-95) | 38-4.1,50-58 | 49-85,70-76) | 58-64,82-911

3-8. Owrtiow dove | Ne rom 1,300 1.100"
Jn tino oe] 430-870 60-103Ove (181-3.061 21-36

(ovthout Osea)

3-4 Fuel injection quantities

con cows | Fortsenery | uae aren | Oiterenc in

Seeadconrol | Pump went | tim tony | tewimenr | — dsvery
ooo. | mma) | timp Hon

ioc oe v0 | ara pau
(167-178)

oo | asa-aot %_[e2-84mm (0526-07940
(i017)

ee Ee xe |57-s9mmiozzs-o2x21)

Gaetsn | = - us [09.1.1 mm 0035-0049
2a00 | ‘2e3-373

(1,00 - 1.31) ee _
2.500 96-146 Prostroke | =

tost-03)
2,700 | Below 5.0 (0.18) control even gegts

‘Switch OFF 360 ‘0(0) = = « 95.5 - 49,5 degreeRage ve [243-287 mm 0957-1120
ia wo | a8-05 7 [ovo-aio amen

oss-020 | = x
ae eee, 92-129 mm {0266-05001

3-5 Solenoid ‘Max, cuvin voltae: 8V a 7
“ret oles 2 4 ¢ =

EF-114



INJECTION PUMP.

ont’d)

eside

ind

+28 psi)

Service Data and Specifications (S.D.S.) (Cont'd)
Control lever angle measurement position
Measure the control lever angles («, 6) at hole “A”.

Ya 24.3 -28.7 mm (0,957 - 1.190 in)

seFo0eH

If there is no designation in the specifications for the Solenoid Timer’s ON-OFF position, then the po:
should be regarded as OFF.

EF-115



INJECTION PUMP
TD25 ENGINE MODEL
injection pump asembly No. 1047407220 font _—aris ped Pump rotation: Clockwise—viewed from drive si

1. Test conditions

171 wae 1s700an0 NPONTROITA Ti win pon 258m Booze TOT
1-2 nao 0s1e02060 (eros 1-8 Falotempe: aS (a9
1-3. Nozele opening pressure: "7""S% are

120'Seyent 2am"

Charge aie pre2. Serting Settings kPa
(orbs, mma, ata)

21 [Timing device teaver 475.1 om (0.185 -0.201 in) =
2-2 | Supply pump pressure |549 - 608 KPa (6.49 -6.08 bar, -

56-62 kalem, 80 -88 psi)
FultJoad delivery 48.0-49.0 me 3010.11)

(5.69 1.72 imp t21/1,000
ate speed reg! 45-8508 20 (007)

(0.16 -0.20 imp 1 021/1,000 s¢start 45.0-60.0 me
(1.58 -2:82 tmp #o21/1,000 8.

Fultioad speed regulation 10.1. 14.1 me

(0.36 - 0.60 imo f o21/2,000
2-7 | ACS. adjustment 36.1-39.3 me 219207 (21027,

(8.27 1.38 tp 1021/1,000 16425, ~6.48+0.20)

3. Test specications

3-1 Timing device Nem 1,100) 1,700)om tin) 20-32 (0.079 -0.128) | 4.6-6.2 0.181 -0.208)
3-2. Supply pump N=«@pm 1,100 41,700)

Pa (bar, kalem? 461 (6.02-4.61, | 549 -608 (5.49 6.08,4.1-47,58-67) 8.6 -6.2, 89-88)
3-3. Overflow detivery Nem =

me (imp f 021/10 se.

3:4 Fool injection quantities

Fue etivery
ine tie fost

1.0008

Soved controt | Pump speed
lever pion om

Max. speed 100 | 475-495
14)

4.100

600

Control lever angle
Below 5.00.18

355 aes coree
Soon ow 243-267 mm 0507-1300
‘ating 45-85 31.0-41.0 degree1036-030 9.3-129 mm (0266-0508Below 3.0 (0.11), of ee

Max. cutin voltage: @V
Test vltege: 12-14V

EF-116



INJECTION PUMP [ve]

I lever angle measurement position
re the control lever angles (a, 8) at hole “A”.

EF-117

Yo = 24.3 -28.7 mm (0,957 -1.190 in)

Service Data and Specifications (S.D.S.) (Cont'd)

SeFoOsH



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd) 125
Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes Ferecuent
1, Full-load fuel injection quantity adjustment Part No.

(1) Remove the A.C.S, cover, the bellows and the adjusting shims. iC Te
(2) Perform all adjustments as described in the adjusting specifications, except for A.C.S. adjustment.
2. ACS. adjustment ee
(1) Attach the A.C.S. cover, the bellows and the adjusting shims. ee
(2) At a pump speed of 1,100 rpm and referring to the graph below, use the shims to adjust the fuel injec- a

tion quantity decrease quantity according to the altitude. =
2. seting

—— aalr
Se aca te

°
ol

aale

2-6 |

5
8 02) ae |e
3 27 [u
- N 3. Festapect
ra) 39 Fin

(oa)Py NN
§ 3:2 Sueoly
3 ARQ.

3 SN Te own
e 5 SNG "
€ (05) is

‘Speed «
tower

Max. speed

° 1,000 2000 3000 4,000
cy zen (6502) 98s) (13,128)

‘Avituge ete

012 296 74 704
(1013,760, (696,672, (796,598, (701,526,

23.92) 24s) 2348) 2071) sro
‘Atmospheric pressure KPa (mac, mm, ink)



INJECTION PUMP.

eam

125 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)
Injection pump assembly No.
art No

104740:

16700-30N07
7230 Pump rotation: Clockwise—viewed from drive side

1, Test conditions|

1-1 Nozzle: 105780-0000 (NP-OW1280127)

4-2. Nozzle holder: 105780:2080 (EF8511/9)

1-3. Nozzle opening pressure: “70's waiens'oh

1-4 Injection pipe: 2 x 6 x 840 mm (0.08 x 0.24 x 33.07 in}

1-8 ott empeure 46°30 3°
1-6 Suet po pene: 20% 020 ba 02 kale? 28 9s

120°% age’ 2.128°28 pot

sp00d mene ference in delivery.2 Pes son er | Oarto tne

7 [Tne st Treo gy On 30-47 me oaee aaee .

2:2 | soon oo ome 1100 | on: a1-sa0uos sabi,
a th: Sete co

Sac atvaicn et e300)

2:8 [retention 1100 |sa0-400me roam

2-4 | aes soin wo jes-eane 20100

2-5 Ja 10 | 0-000 :

2.6 [roteatioudnpiaon | 1300 | ror-ver ne
1836S me nn

2:1 [Lonsne un inoo _|r=7002 mm cze008 ot -

——- ir = 7 3

72 tower | oem a 2

77 owtenaiiow]| norm | 9 o

noo

34 Fl jen gua

i Fost auvery Gra ar prow | itanesin
Soma consoi | rune som | setts neci | Petmou, | dane

eon 1,000 st_ mmHg, inHg) | me (Imp fl oz)
= ‘100 | ass ——

(1.67 - 1.74) . pee:
~ ey « 3.2 - 3.4 mm (0.126 - 0.134 in)

cise
aso | ‘tas-e27 xe |57-smmioa-0222

tiesto | 7 us |09-1.1 mm (0028-008 i
aa00 | ‘mea-a79

(1.00 - 1.31) band ~aso | “se-ree prea =
coas-osn

2,700 Below 5.0 (0.18) Coneh inves angie
‘Snitch OFF 350 010) - « 35.4 43.4 degree

iar wo | sees re re
oreo | .

a 8 |93-129mm(aass-0508 in

3-5 Solenoid ‘Max. cutin voltage: 8V_ % a

EF-119



INJECTION PUMP

Service Data and Sp
If there is no designation in the specifications for the Solenoid
should be regarded as OFF.

Load-timre adjustment

1. Adjustment

(1) Fix the control lever i
Boost pressure:

Pump speed:
Fuel injection quantity: 39.0:0.5 me (1.37+0.02 Imp fl 0z)/1,0005t

stroke conforms to the specified values (item 2- 7)..

‘Control lever position

Purp speed Fuet injection quantity ‘Boost pressure

om sng (inp f.021/9,000 st | KPa (mbar, mmHe, inl)

39081.0anon (1.3710.04) =
300125

1 ai (1.060.091

Control lever angle measurement position

Measure the control lever angles (a, 6) at hole “A”.

(21-36)
(enout Oring

Bes

Prostrot



INJECTION PUMP

‘Service Data and Specifications (S.D.S.) (Cont'd) 125
If there is no designation in the specifications for the Solenoid Timer’s ON-OFF position, then the position Teen
should be regarded as OFF. BscNo

Load-timre adjustment q F
1, Adjustment 7.
(1) Fix the control lever in the position satisfying the following con« i ,

Boost pressure: - 4

Pump speed: 1,100 rpm ;
Fuel injection quantity: 39.0+0.5 me (1.3740.02 Imp fl 02)/1,000 st 4 eine

{2) With the control lever positioned as described in (1) above, adjust the governor sleeve so that the time} mi
stroke conforms to the specified values (item 2 - 7) 1

‘

Control lever position ‘Specified vause E

amo speed Furlinection quantity | goortprenure “Tier sok Le 20+
om sma (imo f021/1,000 st_| kPa (mbar, mmHg, ints) ‘rm tin) pe |,

39.081.0 0.7202
1.100 (1372008) > = (0.02810.008) ‘

300225 14:05 26 |+1.100 (1.010.091 - : (0.05510.020) 4
%

a1 Te
Control lever angle measurement position 4
Measure the control lever angles (a, 6) at hole “A”. 7

Ya = 26.3-28.7 mm (0.957 -1.130 in)

EF-120





INJECTION PUMP_

7025 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)
jon pump assembly No. 7087807280 oe i a

hear Pump rotation: Clockwise—viewed from drive side

Test conditions

1) Nozzle: 105780-0000 (NP-OWI2SD127) Tod Injection pipas 2 x6 x 840 mm (0.08 + 0.24 x $8.07 in}

+2 Nozzle holder: 105780-2080 (EF8511/9) 1-5 ual ol temperature: 48°5°C (113° °F)
2 Nozzle opening pressure: "71'S are071"4" me 1-6 Supply pump pressure: 20 kPa (0.20 ber, 0.2 ka/em*, 2.8 psi!

‘charge si oresPum speed Heres in dlivery‘om Sees cS oN one on
Ambar, min ote)

“Ting vice wad 1700 | gyy ON: 39-47 mm (0.158 0.1650) =
(OFF: 24-28 mm (0.098 0.1100)

Supely pump pressure 1.100 ON: 441 -5204Pa (441-6208, =
gpr 45-53 hale, 64-75 psd

OFF: 249 -402 kPa (43 - 4.02 bu,
35-4. kglem?, £0 -68 pi

Fulbiod delivery 1.100 |48.0-49.0me 30101
(1.69. 1.72 ime Wen/,000 5 =

ae speed regulation 20 |45-a5me 201007)
(0.16-030 ime f on/,000 5

sta 100 |450-00me -
(1.68 282 imp fon/1,000 st

FulMond speed regulation 2500 |101- 14.1 m2 -
(0.36 -00 imp tox/1,.000 st

Sy Te specifications | Solenoid timer ON OFF
=1 Timingdevee | N= rom 1.100 1.100 1.700 2300

‘non tnd 28-49 (0.150-0.180) 23-29 43-85 00-70
foor-are | (o169-02m | (0236-0276)

2 Swolvoune | N= opm 7.100) 7.309, 1700) 2.80
spate, —|aar -5201481 520] |oea- 402 (2.40 - 4.02 481-599 (4.81 5.30, 560-678 15 69-628,

alent. ou) | 48-83,64.78) '35-43,60-88) | 49-55,70-78) | $8-64,82-91)

F2 Onrliow delvery | N= rom 1,100
me timo tosh] 430-87010sec. (15)-208),

4:4 Fuol injection quentites

Speed contro! | Pump speed | Tune bated
px codon on 1,000 st ‘end (imp 02)

x seed 1100 | 475-495 Oe
(167-174) a Dioentions

600 | 451-401 78:4 mm (0.126 0.134 iee x ‘32 Bc mm (0.126 - 0.194 ind

2,180 385-427 KF |5.7-5.9 mm(0.224-0.232 in)
noo | este - - Ms | 0.9.1.1 mm (0.035 -0.043 in)

283-373
(1.00- 1.30) 08 7

2,800 98-146 Prestroke a
(034-051)

2,700 _ | Below 6.0 (0.18) ‘Control lever angie

"Snitch OFF 360 ‘010 = a @ 150.0 58.0 degree
ial Ye 23.7 - 28.3 mm (0.933 - 1.114 in)

seri ‘sing 350 45-85 ? ‘37.0 47.0 degree(0.16-0.30) = “
450 | Below 32.000.11) 8 102 - 14,8 mm (0.421 - 0.583 in)

i: Solenoid ‘Max. cutin voltage: 8V 7 =
‘Test voltage: 12-14V ce =

EF-121



INJECTION PUMP.

If there is no designation in the specifications for
should be regarded as OFF.

Control lever angle measurement position
Measure control lever angles (a, f) at hole “A”,

28.3 mm (0.953 1.414 in)

Load-timer adjustment
1. Adjustment
(1) Fix the control lever in the position satis

Boost pressure:
Pump speed: 1,100 rpm
Fuel injection quantity: 35.0:0.5 me (1.23:0.02 Imp fl o2)

isfying the following conditions,

(2) With the contro! lever positioned as described in (1) above, adjust the ‘governor sleeve so that the timerstroke conforms to the specified values {item 2 - 7).

Comtro! lever position
Specified values

Timer svoke|

Pump speed Fuel injection quantity ‘cost presure Timer stroke meses‘om mm cinp10217,000%.| Po mown ni ny) ‘wm inh mi35.0510 10:0347100, (1.23:0.08) - fi (0.039:0.012)28.02 
17208vio (0.99:0.05) j = (0.0670.020)

EF-122



INJECTION PUMP

‘1D25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)
Irjesion pump assembly No.
Part No.

1087807310
16700-30N09

Pump rotation: Clockwise—viiewed from drive side

1 Test conditions

1-1. Nozzle: 108780-0000 (NP-ON12S0127)

1-2. Notale holder: 105780-2080 (EF8511/9)

1-3 Nozzle opening pressure:

TC esnips 7680 mn 008 0243807

15: Peto empemnms 48°50 (a
16: Sup pom rere: 20895102002 tle’, 28

Genavew | omasnamer2, sig teed seta wre inp terUnmbar, mmHg, inHa) -

7 | Fie ave Tao0 [gy Ow 39a mn nae- one) 5:
Ore: 24-25 mm(om04-0.HO.)

2:2 | et como seme 1300 | ow: atr-ss0xneteat 52060, 5
eer 19-68 ten 101050)

Ores Sa azur ans -aazeey,
Sa avon seeps)

2-3 | Futon diay 1300 |a4s-453m0 soar
ete ite noanaoon -

2-4 [rami eoion wo 20(00n
2-8 [own 1 -

(a0. 282 tm 205

2-6 [rumoutsowdrvaion | 2800 | 101-1410 "
1836-080 me Wn 0005

2-7 |Lexstnw oven 1100 __|r~ v0102-mn 00380800) -

—c o

Ev toneaiar =| Nene 2 ea =man 3a-4005tbo-0100 25'%8 50peasant Peery
as a i300 "00 210

rie fear-soSty- sae, en.crtsote arr [naan 42 [10-8 ovo -ten |e rises,
sataboin [toceer.w” savesaneer’[ taceaucen | sean teen | aicena-a

Ts onteraner] ween | 1200 rs
lntineeny] asbvar0 oes

(oe | erskon tsa
aa St)

Soa Pot jain quan

= Ft tnary | Orage av pres | iternce in
sexeacont |Pomosees | sitinp nan | etmoar | 'atney
= ba 1,000 st mmHg, inHg) | me (Imp fl.oz)

re va00 | 443-403 —
(1.56 - 1.63), =

om | 19-459 [a2 34 mm 0126-0188)
1a ‘

ae || OS ke | 57-69.mmio224-0.222 1

ror | = “ ws | 09-1.1 mm (0038 0.049 inaso | “daa-a78 i" °
31) ifaso | “se-140 Pres ‘

o3e-o80
2,700 Below 5.0 (0.18) cose eeatenate

Seach OFF 0 | ow FF = TY 888 ais aye
te ave Ye [243-2027 mm (0967-1100 0)

‘aie mo | tees 7 [si0-aio ame(016-020) us z
a (ects, 8.3128 mm 0366-0. in)

3-5 Solenoid ‘Max. cut-in voltage: 8V_ 2 sa
Met voles 12 1V 5 =

EF-123





INJECTION PUMP [vi
Service Data and Specifications (S.D.S.) (Cont'd)

Control lever angle measurement position.
Measure the contro! lever angles («, 6) at hole “A”. q

Ya=24.3-28.7 mm (0.957 - 1.130 in)

°

yt

oe

If there is no designation in the specifications for the Solenoid Timer’s ON-OFF position, then the positog =
should be regarded as OFF.

On

a4 Fe

EF-124





INJECTION PUMP Qe]
wd) D25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)

Injection pump No, 1047409782, Pump rotation: Clockwise—viewed from drive sidePat No. 1670021712 Prestroke: —
, ‘chege air presB sacig Pump sped owitee na Dit
= mbar, mmHg, intig) he herssdarid

171 | Timing device wae) 1.100 | gyy ON: 29-47 mm (0.t54-0.185%0) | S77: Solenoa timer 3

OFF: 24-28 mm (0.094 -0.110 in)

1-2 | supply pum pressure 1300 ON: 461-520 KP (4.41 5.20 ba, -
grr 45:53 been’, 68-7558)

OFF: 349. 402'ePs (2.43 4.02 bar,
35-41 lem", 50-58 px)

1-2 | Futnions devery witout | 1,100 | 48.0-40.0 me 3010.11)charge ai pressure (1.69.1.72 to f on1/,000 8
Fl toad delivery with - - -
charge ai pressre

960 regulation a0 |45-85me 2010.07)
{0:16-0:30 imo f1021/1,0003

1-8 {sur 100 | 450-800me 2

(1558-282 imo f o/,000

1-6 | Futons speed epuaton | 2500 | 10:1-14.1 me =
{0.26 - 080 Imp 1 o1/,000

2 Tet votienion [Bowne ner on oF

21 Tmingawee | Narom 1.700 1,300 2300mii 218-48 6180-0.160) 25-28 60-70
908K (ooat-or 0.169.021) (0236-02761

22 Swiveune | Newom 1.300 1.10 700 2180
rotow, [441-420 44 -820, $79-057 1679-67 |249-4021049-402, 481 -699'481-5.30, $69-€25'5.60-6.28,

elem, pi) | 45-63,66-75) §9-67,08-95) 90-88) 49-85,70-78) 58-64,02-01)

33 Ontiow sain | _N=vom 100ba timp on? e010Nowe, 21-38)
wnat Ovinad

24 Fun elveries

Fuel deivery | Charge air press | Difforence in 3. Dimensions
Speed control lever Pape: me (Imp fl oz)/ kPa (mbar, delivery

- 1,000 st mmbg, ing) | m2 (Imp fi oz) « 3.2-3.4 mm (0.126 - 0,134 in)
a roan rey Ke | 57-69 mm (0224-0292 in}

(167-178) Ms. | 0.9-1.1 mm (0.035 -0.043 in)
00 | 451-491 Z

(1.89 - 1.73) ee
2180 | 285-428 ‘Contral lever angle(136-150 ee :
2900 | 263-373 955-485 aap

(1.00-1.31) Ye | 24.3 -28.7 mm (0.957 - 1.130 in)
2s00 | 96-146(034-050 [310-410 dear
oe aetowr 6.6 10.180, 8 9.3 12.9 mm (0.366 - 0.508 in)

OY Sricn oFF 350 010) = = ; =
‘aesop a0 | 45-85 c 5(018-030) s =

450, [esiow3.0 0.119

28 Solenoid Max, eutin voltage: BV
Test voltage: 12: 14V
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INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd)
Control lever angle measurement position
Measure control lever angles (a, ) at hole “A”.

If there is no designation in the specifications for the solenoid timer’s ON-OFF position, then the p
should be regarded as OFF. 4



VE ! INJECTION PUMP
at 025 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd)

jection pump No. 104740-7260 Pump rotation: Clockwise—viewed from drive sidea ut No. 16700-21713 Pre-stroke: —

Poo some ; Diltace in cery, = stings int Ung tex)
(27 1.400 | g7, OW 39-47 mm (0184-0,1051m) | 8/7 Solenoid ir =

Orr: 24-25mm (o008-0.170\0)

1-2 | supoty oun preure 1.100 OW: 44% 520s (441-820, z
gyn 45-83 tale? 64-750)

OFF. 340-402 te (0.04.02,
38-41 helen, 80-59 ps

1-2 [runtosddtver witout | 1,100 | 430-490 me 30101hare ol pears (69-172 mo 0/000
; Fulbonddtvry with * :

are spree -

1-4 [tte sed consation x0 |as-05me 201007
0.30 tp fo, 000

1-5 | sn 100 |450-800me Pa
(158-282 of 2/000

1-6 | Food soeedregunion | 2500 | 10.1. 14: me .
{0.26080 tmp 1 o2,000«

F127 | ee ime timer 1.100, | += 10102 mm (0139:0.008 in) -

5 Sooo on OFF

1 Timimdeice | Nero 7,300 700 1700satin 28-43 6180-0:00) 23:29 43-86
= tooot one) —_(onea-021)

22 Swowoume | Nerom +300 700 100 1700
kPotoor, [441 -§20'8.41 6.20, 57 [sas -402 (9.43 402, 481-839 1481 -6.99, $69

talem',on) | 45-53,64-75) 59-67,84-98) | 36-4.1,60-58) 49-55,70-78) 58-64,62-91)

25 Owrtiowdetwery| — Nerom 1.100 13100
§ meting oxi] 430-8703 rome. (181-3.08) 1-36

(wienout Oring

2-4 Fuel deliveries

Fuel delivery | Charge air press | Difrence in 3. Dimensions

speed control ever | PUME*RS | me (imp tl 02)! | kPa (mbar, slivery
om 1,000s¢ | mmHg, ing) | me (imo #1 o2) K | 32-3.7 mm (0.126. 0.146 in)

i fF | 5.7-69 mm (0.224- 0.222 in“Enastop 1100 | 478-495 BS, er seam pz saze by
(187-1.74) tas | 09- 1.1 mm (0.035 -0.043 in)

600 | 451-401 cs =
(1591.73)

2180 | 388-427 ‘Controt lever angle
(1.38- 1.50) - -

2300 | 283-973 2 [500 58.0 degree
(1.00. 1.31) Ye | 23.7-28.8 me (0.993 1.114 in)3 2,500 96-146
(034-051) 3B | 3t0-atocegree

EA) |] Saw po: 8 | 93-129 mm {0.306 - 0.508 in)
Switch OFF 350 010) = - =

FD ite st00 380 48-85 c =
(0.16 -0:30) - -

450 | Beiow 3.0 (0.11)

-5 Solenoid Max. cuvin voltage: 8V
Test voltage: 12-14

EF-127



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Contd
Control lever angle measurement position

Measure control lever angles (a, 6) at hole “A”. ;

Ya = 23.7 28.3 mm (0,933. 1.114 in)



ser

INJECTION PUMP.

ad timer adjustment

Adjustment
})_ Fix control-lever in position under the following conditions,

Pump speed : 1,100 rpm

Fuel injection quantity : 37.5 - 38.5 mé (1.32 - 1.36 Imp fl 02)/1,000 st
1) With control lever positioned as described in 1) above, adjust governor sleeve so that timer stroke con-

forms to specified values,

Service Data and Specifications (S.D.S.) (Cont'd)

Pump speed Fue ejection quantity Timer stoke Tana on

1.2-2.2 (0.087 -0.087)

EF-129



INJECTION PUMP

TD25 ENGINE MODEL

Measure the con

Injection pump assembly No. 1047407320 _ _ ive aaoe pained Pump rotation: Clockwise—viewed from drive si
1. Test conditions|

1-1 Nozzle: 105780-0000 (NP-DN12SD12T) 1-4 Injection pie: 2 x 6 x 840 mm (0.08 x0.24 x 93.07 ink

1-2 Nozzle holder: 105780-2080 (EF8511/9)

1-3. Nozzle opening pressure: “67'S ieite."S te,
1-5 Fatt momntun: 48°82¢ 13"8"F)
1-6 Soo oumo prnure: 201 (020 er, 0:2 tlen 28

cowosroe" | oananen2. geting e sexi re Diane co
toon it nt

2-1 Ts ice 1300 [yy OW 39-47 wn 0184-02051 3
Orr: 24:28 mmto0ns- 0410)

2-2 Set pumooeme ‘soo | om 4or-sn9 4951481590, -
arr 49. 88tahens 10-7098)

ore‘ga-azzape aaa bm,
Baa aglento4- 63

2:3 Fubaeddtoey 1100 Jats-asane 20.0%
(59-11 0000 -

2-4 isu again 0 |es-asme 20100
(016: 050 np 000

2:8 sat 109 {480-0000 3
{02a wo No ano

2-6 Futonsowsnoinion | 2500 [101-141 me -
{0.608 me 200

2:7 Lenin ms 1100 |r 1.9102 mm (0.001008 -

2 tenrctentons Sonat ier On on

a1 Taman | N= 7300 100 ‘0bets 98-49 (0180-0:00) 2ivze ares
toast ona | asen-ozm

32 sieoveure | =m "00 7) ‘op 1300
tteiofor-s09 1401-520 fe-6r7 1010-627, fira-catits-422/10 29 (0-50

satentrow [aarns.r0-ra) | aavenin-oa) | aa-44.be-wi | 5280°7-0

3-3 Overtiow delivery | N= rom 1.100 1.100. ix the contr
jnticotons] —asa-ara corn10 x0, (1.81 -3.06) (2.1-3.6) Boost pre

(without O-ring) Pump sper

3-4 Ful injection quantities Fuel injec:

fe Fwtdetvery | Charge av pos | Oilerece in pieicontee ee
: eters | “eter” | any 4 Dinesons Se onionearaearesd baad 1,000 mati, intial | mi (imp floxb

xincon va00 | anaes
etary Ke |67-89mm(o224-0

| seme ws | 09-11 mm (0025-0aa | ‘isa.dee se i.
sam | Saag reste =

on.
rae | “to:e Cont erage

eos 4,100
2200 |atonso oe) ee oersaan wo | ee : 2 ve

ee

‘stieg 380, 45-85 Ld
wohe-da0 | . 5

120 foaowroTM

3-5 Solenoid ‘Max. cut-in voltage: 8V z ‘I
Tesotage ty ¢ c



INJECTION PUMP_ (ve)

Control lever angle measurement position

Measure the control lever angles (a, 6) at hole ““A’

Load timer adjustment
1. Adjustment

Service Data and Specifications (S.D.S.) (Cont'd)
If there is no designation in the specifications for the Solenoid Timer’s ON-OFF position, then the position
should be regarded as OFF.

(1) Fix the control lever in the position satisfying the following conditions.
Boost pressure: -

Pump speed: 1,100 rpm

Fuel injection quantity: 35.0+0.5 m¢ (1.23:0.02 Imp fl oz)/1,000 st

Ya = 26.3. 28.7 mm (0.967 -1.130 in)

sero0sH

{2) With the contro! lever positioned as described in (1) above, adjust the governor sleeve so that the timer
stroke conforms to the specified values {item 2- 7).

Coa potion Seco ie

"=m me (Imp fi 021/1,000 st | kPa (mbar, mmHg, inHg) mm (in) is ata =
Eo ‘0:03

hed (1.2320,04) (0.03920.012)
woo Pray - 7 17:08B (G20:008) (9067020

EF-131



INJECTION PUMP

TD27 ENGINE MODEL

Injection pump assembly No.
Part No.

1047409562,

Presstroke:

1, Sorting
‘Charge air pressSortings kPa

mbar, mm, inHg)

1 | Timing device travel

1-2 | supply pump pressure

1.3 | Futttosd delivery without
charge air pressure

Fulbioad delivery with
chorge ar pressure

14 | Idle speed reputation

Stet

1-6 | Fulload speed regulation

1,700 | 4.7-5.1 mm (0.185-0.201 in)

1,700 | 549-608 kPs (5.49 -6.08 bar,
56 -6.2 kglem*, 80-88 psi)

518-528 me
(1.82 1.86 Imp f 021/1,000 st

1,100

350 | 53-93me
(0.19 -0.33 Imp t 021/1,000 st

100 | 45.0-80.0me

(1.58 2.82 Imo f o21/1,000

31.0-36.0 me
(9.09 -1.28 Imp 1 021/1,000 st

23360

3.00.11)

2.0 (007)

2, Test specifications

2-1 Timing device 1,100
23-29 (0.091 -0.114)

1,700
8.4 (0.173 -0.213)

2580
78 (0.268 0.307)

2-2. Supply pump Nerpm 1,100) 41,700 2.180kPa (bor, 402-461 (4.02-461, {949 - 606 16.49 -6.08, 647 - 706 16.47 - 7.06,glen? paid 11-4.7,58-67) 86-62, 80-88) 66 -7.2, 94-102),
2-3 Overfow delivery | N= spm 1,300

im (Imp fi ozl/] 43.0-87.0 (1.51 -3.06)
10 sc.

2-4 Fuel doiveios

Pump speed
q‘Speed controt iver | P45

uel delivery
me (Imp #1 0217

41,000 st

Difference in
livery

Charge air press
KPa (mbar,

omg, int) mt (Imp t 02)

End stop 513-533
(1811.88)
08-548
(1.79-1.93)
408-450
(144-158) - =
305-355
(1.07 - 1.25)

58-136
(020-051)

Below 5.0 (0.18)

‘Switch OFF 000 - ~

700

350

tale stop 380

450

53-93(019-033) = 7
Below 3.0 (0.11)

2-5. Solenoid ‘Max. cuvin voltage: BV
Test voltage: 12-14

Control fever angle

35.5-43.5 dageoo

Yo | 24.3-28.7 mm (0.967- 1.190)

8 | 31.0-41.0Gegr00

8 | 93-12:9mm (0.366 - 0508



ral INJECTION PUMP

Pd)

| ,

very

Service Data and Specifications (S.D.S.) (Cont'd)
Control lever angle measurement position
Measure control lever angles (c, 6) at hole “A”.

]\ a 243-28.7 mm (0.957 1.190)

EF-133
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INJECTION PUMP

TD27 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd

Injection pump assembly No. 1087409592 Pump rotation: Clockwise—viewed from drive side | _
Part No. 1670043616 Pre-stroke: om

‘horge si ores | Ditfrencein1. Setting tere Settings kPa. olivery
= (mbar, mmHg, inHg)_| mi (Imp fl oz)

121 | Timing device wave 7100 | 5, ON: 39-47 mm (0.154-0.385%n) | S/T: Solenoks =
OFF: 24-26mm (0.094-0.110in) | timer

1-2 | Supply pump presure 1.100 ON: 441-520 kPa (6.41 5.20 bor, -
grr 48-53 kglem?, 68 75 psd

‘OFF: 349 - 402 KPa (2.49 - 8.02 be,
35-41 kolem?, 50-58 psi

1-3 | FulMosd detery without | 4,100 528me 3.0101)
chore air aressure 1.86 Imo fi 02/1,000 st

Fulton delivery with - - -

‘charge ae presure

14 | tate speed ogulaion 380 | 53-93me 2010.07)
(0.19-0.33 imp fi 021/1,000 3¢

1-5 | sure 100 | 45.0-200me 3
(1.88. 2.82 imo ft 021/1,000st

1-6 | Futtiosd speed regutation | 2,360 | 31.0-250me -
1.25 tmp f 21/,000 F

=2 Tesspectcaions _[ Solenoid mer ON OFF
2-1 Timing device | N= pm 1.100 1,100 1.700 2,550‘mm tn) 38-48 25-29 44-54 68-78(0:150-0.189) (0091-0114) (0173-0213) (0268-0307)
2-2 Swpiv pump | Neem 7,100 1700 1.100 7,700 2,150Pa (bor, 520 819-657 343-402 431-539 569.628

tofem?, psy | (41-520, (579-657, | (343-402, (481.59, (569-6.28,
45-53,64:75)_5.9-67,84-86) |35-41,50-58) 49-55, 70-78) 58-64, 82-90)

2-3 Overton deve | N= oom 1,100 1.100
rnb (imp toa wine Ong

Wie. | 43.0-870 60-103,
(151-308) (21-36)

2-4 Fuel liveries

fom Fuel datvery | Charge apres |] iference in 3. Dimensions
‘Speed controt tev WP $9080 | mg (Imp th ari! | KPa (mbar, dolivery % ]a2-3a0ma 0128-01000

— 000 st mmHg, inHg) __| ma (Imp ft oz) Ke |'87-89mm(0220 02:2
End stop. 1,100, $1.3 -53.3 ” ae bee”

(ist 188 ms | 08-1.0mm (0.081 -0.099%n)
0 | 508-568 cs =

(179-193)
sue il oes Convo ever ange

(144-158) = = re [984 -43.4 degree
2360 | 305-356 Yo_| 243-28.7 mm (0957- 1.1901),

(07-128)
2550 | 56-186 6 [31.0-41.0 degre

(020-051) 8__| 93-129mm (0966-05080)
2700 _|eelow 5.00.18) F =Switch OFF 350 O10 = = ie -

ite sop 350 | 63-93
(019-03 - -

450 _|2etow 3,010.19)

2.8 Solenoid Max, cuvin volo: 8V
Test voltage: 12-14
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Service Data and Specifications (S.D.S.) (Cont'd)
Control lever angle measurement position
Measure control lever angles (a, 6) at hole “A”.

Ya = 26.3 -28.7 mm (0,957 - 1.190 in)

SEFoOsH

If there is no designation in the specifications for the solenoid timer’s ON-OFF position, then the position
should be regarded as OFF.
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1D27 ENGINE MODEL Service Data and Specifications (S.D. .) (Cont'd)Injection pump assembly No. 
1047409572 

Pump rotation: Clockwise—viewed from drive

Part No, 16700-43614 Pre-stroke: -
Chere ar pres

1. Setting Panpsceed Settings kPa= 
mbar, mmHg, inHg)1-1 ] Timing doves eave 1.700 1mm (0188-0201)1-2 | suppy pump pressre 1,700 |s49-608 4 49-608 be,

58-62 kale", 80-88 pu)1-3] Futtond detvery without 1100 | 51.8528 me 
30103

chorge pressure 
(182-186 imp 021,000 ¢Futon civery wits a - “:sharp ai presure

1-4 tte speed regulation 350 |53-93m0 
20,007)(0.9 +033 tmp 2/1000 ¢1-8] stare 

100 |450-20.0me 
2(158-282 i H 1/00Food seed regulation 2350 |310-380me <(0,091.23 imo 2170001-7] ACS. adjusomant 1100 |412-448me 219107 
7{1497-156 imo oc, 000 «| zion? 1645,

648.0.20
2, Test spcteatons

2-1 Timing device 3.100 1,700 25502s-z9 moore | e4-cawir-o219 | e979 2882 osam2-2 Supply pump 7.100 1.700 2.180402.461 (402-461, 540.608 (549-609, 647. 706 1647-706,41-43,88 67) 56-6.2,60-29) 86-72, 94-102)2-3 Overflow dtvery 
1.100

43.0-8701151-3.00)

2-4 Fuel cover

a Fast salivary] Chases res | Oittwrencelm ] [3 Gmmaow

‘Speed control lever et me (Imp fl oz)/ kPa (mbar, delivery,baad 100s _| mmna,innad | metimowor | [K |a2-aammionze-oiomtna 1400 | ~s13-e3 Zs KF [5.7-5.9mm (0.224-0:222 9)(183-4.89) MS [08-1.0%mm (0031-0020 9)yoo | ai2cas2 | 29:07
(1.45 -1.59) | (-219%7, 

= =~164e8, Controt fever angle.~6.46:0.20) 
aoY case <) [eeeeaeziso | log ace 

= Ya [243-287 mm (0987-1120 np(1.44- 1,58) ~ame | Se 
- 

[210-1 0aee(109-128) 8 [92-129mm (0366-0089)asco | "36-146 - 
j(020-051) 

7 =2700 _|eowsovo.e)| —— 
cSaitch OFF 380 200) = 7 >iatexop 30) 53-03(019-039) - sBelow 2.0 (0.11)

25 Somos Max cutin vlogs, 6V
Tertvottges 12-14
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Control lever angle measurement position
Measure control lever angles (a, 8) at hole “A”.

Service Data and Specifications (S.D.S.) (Cont'd)

(a= 26.3 -28.7 mm (0.957 -1.130 in)

SeFo0sH
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INJECTION PUMP (ve)
Service Data and Specifications (S.D.S.) (Cont'd)

Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes
© Full-load fuel injection quantity adjustment

1) Remove A.C.S. cover, bellows and adjusting

2) Perform all adjustments as described in adjusting specifications, except for A.C.S. adjustment.
© ACS. adjustment

1) Attach A.C.S. cover, bellows and adjusting shims.

2) At a pump speed of 1,100 rpm and referring to graph below, use shims to adjust fuel injection quantity
decrease amount according to altitude.

Adjustment timit ——$—$—$—

Inspection limit =

°
o

5
g (0.2)

8
2 S

& S,
= w
z a S

SNY

i SNS
3 WG

& os) SNS
8
z
ES

“Armoapherepressre KPa (br, mm, inh
20

(0.7)

iis” [eas 7a 704 eis
}-11,013, 60,-| (696, 672+ (794, 596) —| (761, 626 | — fee, 462,

zea)" | zea6h "| | 208i | | 207th |_| t835)
ry 1,000 2,000 3,000 4,000 a
© 2 6562) (88H) 8. 120)

Aiud tt

SeFo10H
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INJECTION PUMP De]
Ud) Service Data and Specifications (S.D.S.) (Cont'd)

027 ENGINE MODEL

Epon pers eemrebty Na 1047409871 Pump rot Clockwise—viewed from drive side
PartNo. 1670003704 Prestroke: —

es

p sia a erie ia OMe no toa(enbar, mma int)tity us.
11, | Timing device eave 1,100 |2.3-2:7 mm (0.091 - 0.108 in) =

1-2 | supply pump pressure 1100 | 402-461 kPa (4.02- 461 bar, -
4.1.47 kalem!, $8 -67 paid

1-3 | Futoad aotvery without 1100 |518-528me 300.11)
charg ar pressure (1.82 - 1.88 imp f 021,000 st

Foull-ood delivery with = -charge air pressure -
14 | tdi seed regulation aso |45-85me 2.01007)

(0.18 - 0.30 tmp 1 20/1,000 st

4-8 | start 100 |45.0-80.0me -
(1.88 -2.82 imo t 21/1,000 st

1-6 | Fuittoad speed regulation 2380 [218-358 me -
(1.52 -1.26 to to21/,000 st

2. Text specifications

2-1 Timing devi Neem 1.100 1,700 2.550som (ind 22-28 (0.087 -0.110) | 4.1-8.1 0.161 -0.201) | 6.4-7.4 (0252-0291)
2-2. Supply pump N= sm 1.100 1,700 2.180,

Pa (oar, kalem*, px | 402-461 18.02. 4.61, | 549-608 '5.49-6.08, | 647 -706 16.47 -7.06,4.1-47,58-67) 56-62,80-88) | 66-7.2,94- 102)
2:3 Overtow delivery N= wpm 1.100

me (imo Hhozd/10 se. | 43:0-87.0 (1.51 -3.06)

24 Fuel dliveries

Fuel delivery | Charge ai ress | Difference in ‘2. Dimensions
‘peed controt ever | UMP EE | me (imp th oz? delivery

Lig 1,000 5 ma (im fh 02) [82-84 mm (0.126 -0.198 in)
= oe CoC Ke | 5.7-5.9mm (0228-0282 in)

(131-188) Ms {09 1.1 mm (0.035 -0.043 in)
600 14 53.4(174-188) ect

21so | 424-466 contro lever angle
(149-164) - =

260 | 313-363 2 | 500-58. deoree
(1.10- 128) Ye mm (0.999. 1.2sso | 74-144 23.7 -28.3 mm (0933 1.114 in)

28280 p | 970-470 dear
Eola Leas 8 | 107-148 mm (0.421 -0.583 in)

Switch OFF 350 oo - = 5 =
ide top 350 45-85 c =(016-030) - -

450 | se'ow 2.0 0.07)

2-5 Solenoid ‘Max. cutin voltae: 8V
Test voltage: 12- 14V
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INJECTION PUMP

Service Data and Specifications (S.D.S.) (Co
Control lever angle measurement position

Measure the control lever angles (a, ) at hole “A”.

Hole “A
1 | Timing device

2. | Supply pump

Full.toad spose

Timing device

En
d 

fac
e 

o
f 

flan
ge

SeF7676 2 Supply pump

(Overton dotivery

Fue deliveries

control lever



INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd)

127 ENGINE MODEL

Rejecion pump aealy Na T047<09822 Pump rotation: Clockwise—viewed from drive side
PartNo. se700.11718 Prestroke: —

Charge a pre :fi Gade Pump speed rode en Dineen tery
nel (mbar, mmHg, ina) a

1-1 [Timing device vet 13100 [29-27 mm (0091 -0.106 in) =

1-2 | supply pum pressure 1100 | 402-461 KP (4.02 4.61 bar, 3
41-47 kglem, $8 67 ps

1-3. | Futtiosd dtivery without 1100 |s18-s28 08 30(0.1)hare si resure (1.82 - 1.88 Imp f 01/1,000
Fulbioad delivery with 7 -enarge ai pressure 7

1-4 | tae speed regulation 280 |45-85me 2.01007)
(0.16 -0.30 imo t021/%,000s¢

1-5 | sunt 100 |450-2000 -
(1.88 -282 imp to21/1,000s¢

1-6 | Fustiosd speed regulation 2360 |318-358me -
(1.12.1.26 imo thew 000

2, Ten epecifentions

2:1 Timing device N=rom 1.100 1.700 2.550som (in) 22-28 (6.087 -0.110) | 41-5. (6161-0201) | 64-7.4(0.252 -0.291)
2:2. Suppl pump N= rom 1,700 2,180

8a (bar, kale", psd 549 -608'5.49-608, | 647-708 (6.47 -7.06,
58-62,80-68) | 66-72,98-102)

2-3. Owrflow delivery N= rom 1.300
sma (Imo fo2)/10 86, | 420-87.0 (1.81 - 3.06)

2-4 Fuel deliveries

Fuel delivery | Charge ai press | Difference in 3. Dimensions

‘speed control iver | PUMP #82 | me (Imp fhozd! | KPa (mbar, eliveryia 1,000 | mma, inti) | me (imp fh oz) Kk [32-34 mm (0.126 -0.134 in)
aie Tie maces KF | .7-6.9 mm (0.228-0.232 in)

(121-188) ms | 09-1.1 mm (0.035 0.043 in)600 “534 cs as
-188)

2,180 $486 Control iver angle2168) - -
23350 +363 2 | 50.0-58.0 degree

+128) Ye | 23.7-28.3 mm (0.933-1.118 in)2550 144
(026-051) 2 [370-47 0aeqrce

cL Ce 10.7 - 14.8 mn (0.421 - 0.883 in)
‘Switch OFF 350 010) - = 5 =
tate top 350 45-85 © -(0.16-0.30) - -

450 _ | Beiow 2.0 (0.07

2-8. Solenoid ‘Max. cutin voltage: 8V
“Test voltage: 12-14V
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INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd)
Control lever angle measurement position
Measure the control lever angles (a, 8) at hole “A”.

ll
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INJECTION PUMP (ve}

1027 ENGINE MODEL

Service Data and Specifications (S.D.S.) (Cont'd)

injection pum No Toa7a0 988 jewed from drive side
PartNo. 1670022704

a1. Setting rene sot ia na Diteeeendtvey
(rnbar, mt, int) | _ etme ft 08)

1-4 | Timing device wave 1100 | 24-28 mm (0.094-0.170 in) =

1-2 | supply pump presure 400, | 402-461 KPs (6.02 4.61 bar, -
41-47 kafem?, $8.67 px

122 | Futtiondaetvery witout 1100 | 51.7-527 me 20 (0.1)
(6.82 - 1.86 im #021/1,000

Fulton detvory wi a -
charge sir resure =

124 | tate speed regulation 250 |53-93me 20 (007)
(0.19 - 0:3 Imp #1 213,000

1-5 | son 100 | 450-800me =

(158 - 2.82 Imp # 02/1,000

16 | Futbiond speed reuition 2360 | 21.0-350me -
{9.09123 tmp # 02/1,000

2, Test wectieations

2-1 Timing device N=0om 1,100 3,700 2,550
mm Gnd 23-29 (6.091 -0.116) | 44-84 (6173-0212) | 68-7:8 (0268-0207)

2-2 Supply pume N= 00m 1.100) 1.700 2,180
Pa bar, kale’ 402-461'14.02-4.61, | 549-606'15.49-608, | 647-706 (6.47 7.06,

41-47,88-67) | §6-62,80-88) | 66-7.2,94-102)

2-3 Owertiow detvery N= tom 1,100
sme (mp f1 021/10 sc. 43.0 -87.0 (1.51 -3.08)

2-4 Fuel detveries

ae Fuel delivery | Charge air ress | ifference in 3. Dimensions
‘Speed control lever 39908 |g (imp tlozi/ | kPa (mbar, delivery

bale 1,008 | mmHg, inti) | me (tmp t oz) K | 82-344 mm (0.126-0.134 in)
Pa el Re EE KE | 5:7-5.9 mm (02224-0292 in)

(180-187) mas | 08 - 1.0 mm (0.031 -0.039 in)
oo | sos-saa acs S

(179-193)
21s0 | 4028-450 ‘Como! lever angle(146-1.58) es =
2380 | 205-355 a | 385-43.5 depreo

(107 - 1-28) Ye | 24.3 -28.7 mm (0.957 - 1.130 in)2.550 56-146(020-051) | 31.0-41.0c0Gr0e
2200, j| lesen: caitael 8 | 93-12.9.mm (0.368 -0.508 in)

Switch OFF 380 010) - - = a
tale stop 360 53-93 © «

(019-033) - -
450 | eeiow 3.00.11)

2:8 Solenoid ‘Max, eutin voltage: 8V
Test voltage: 12-14V
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INJECTION PUMP [vel
Service Data and Specifications (S.D.S.) (Cont'd

Control lever angle measurement position 4 TD2
Measure control lever angles (a, 6) at hole “A”. ee

b Pare

Ya=263-28.7 mm (0.987 -1.190 in)

SEFSO6H
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INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'd)
TD27T ENGINE MODEL

injeation pump asembiy No yoa7a0-7114 Pump rotation: Clockwise—viewed from drive side
PartNo 1670080607 Pre-stroke: —

eve ar bese a
1. Setting aid seen ie one tin)tra, ht me

1-1 [Timing devin wet 1100 [qq ON! 43-61 mm(0.169-0200 in) | 5475731647573, =
‘Orr 24-28mm 0094-0.10m) | 410-430, 16.18- 1699)

1-2 | sueply pune pressure 1.100 ‘On: 549-628 46 (549-6.28 bu, | 547-873 1547-573, -
Jerr 58-84 ale 80-91 610-430, 1614-1603)

(OFF: 292-451 kPa (292 481 be,
40-6 ta/en", 57-65

13 | euoas deinery wanout 1.100 |61a-625me 547-87. (647:573, | 3010.11
chug apres (2:18-2:21 tof 021,000 10° 420, 1614-1693)
Fon ties with 20 |sn.4-so4me 320-247 (320-247, -
nave i orenre {2.06 -2.09 imp 021,000 20-780, 948 1028)

124 | tte sped ceaution ms |64-10400 01.0.0 201007
(023-037 ime e2/.000 st

1-5 [sun 100 | 450-8000 010,0.0) -
(658 282 imp fon/3.000

1-6 | Futon speed repstion 2280 |408-44ame 47-573 1807-573, =
(441.58 tng 02/000 410-400, 16.14 1653)

2 Teipecitcatons [Soro timer on OFF
2-1 Tmingdevee | Norm 1.100 1700 500

ein) 25-29 48-87 74
foostcona | 177-0220 | (0252-0201)

2-2 Swaveumo | N=rom 71700) 1.100 1700
Avatar, [40626 1849-626, 726 008 (7268.08, [392 451 (292 -4.51,|579 697 18.79 6.7,

atom? pot | 8-64,00-01) "| 74-62, 105-117) | 40-86,57-68) | 59-85,8¢-92)

3-3 Owton delve | Neem +100
me ino ros] 430-870

10s (tt 308)

2-4 Fue delveries

omdconmat [uma owe | coats
lever position om lal

tan Too | ea-ena | 7 a7ae-a,
Gia. o3 eto aa, ante tea

uo | “ose |" “Coones: ;
980 5879 32.0- 34.7 (320-347, 3. Dimensions

Gon-zin | ora, o48: 1030200 | G22 cer srateer 9, [22-87 mmt0.126-0.146 0)
(ae 410-400, 1614-1693) | Ke | 5:7-6.9mm{0224-0292 in)#89 587-87: (647-573,
an 410420, 1614-1693) ms | 08-1.0mm (0.031 -0.039 in)
203 847-873 (647-593, ‘nm

wae 410-430, 16.14 1693) 08 || 84-8.8.mm 10.134 -0.142 io)
2500 | 133 1547-67164) -573,

(047 078) [410-430, 1614-1693)
2,700 | aeow3.0¢0.10 | $87-973 (547-573,

‘Control lever angle

410-420, 16.16. 16:9) dia eal
a | 40-9.2mm (0.187 - 0.362 in}

‘Switch OFF Ed 20) 2o) =

‘ete 0p ey 64-104 er) Bp | 31.0-41.0depre0
(023-037 - 8 | 88-128 mm0.346 -0.504 ind

450 | seows010.18) ow

2-8 Solenoid Wax, eatin voltage: 8 is =
“ert voltage: 12-14 c =
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INJECTION PUMP

Service Data and Specifications (S.D.S.) (Cont'
‘© When confirming timing device travel and supply pump pressure characteristics, apply a boost pressut

0f 54.7 to 57.3 kPa (547 to 573 mbar, 410 to 430 mmHg, 16.14 to 16.93 inHg) to the boost chamber.
© If there is no design the specifications for the Solenoid Timer’s ON-OFF posi

position should be regarded as OFF.
n, then tt

* After adjustment of full load fuel injection quantity [1,100 rpm, 61.8 to 62.8 me (2.18 to 2.21 Im

fl 0z)/1,000 st}, set the boost pressure at 32.0 to 34.7 kPa (320 to 347 mbar, 240 to 260 mmHg, 9.
to 10.24 inHg), and at a pump speed of 850 rpm adjust the fuel injection quantity using the B.

spring set screw.

Potentiometer adjustment
Under the following conditions, alter the potentiometer’s installation position so that the output volt
equals the specified value.

‘aosent condone Seeiied vale Ijecon pu

— Peaks sete out
=a Fumo werd | Fost njecionqvenciy | Oupo votageCont er post om ne Une 027,000 v Iiston

168-188 cal; : a “aa pocnting brMesse 10 peas 40:002 Asti point °
Iieton 10ia = = = ‘heck point Enda toe
Inetion tu

Fale = = = heck pot= Soil ten
Tino vere 107

pump housi

Governor sh

Overflow va

Moximum a1

adjusting ser

Adjusting re
Tock nut

art No.



INJECTION PUMP

TIGHTENING TORQUE

Service Data and Specifications (S.D.S.) (Cont'd)

Unit Nm kom feu
Distributor head to 10-14 10-18 7-10
pump housing
Plugtodistributor hesd 59-78 60-80 43-88

Delivery valve to 44-54 45-85 33-40
distelbutor head

Pivot pin to pump 10-13 10-13 7-9
housing

Regulating valve 10 10-13 10-13 7-9

pump housing
Comtrot shaft tocontrol 7-10 O7-1.0 .4-7.2
lever

Injection pump drive «59-69 60-70 43-51,
‘oar nut

Injection pump fixingbolt 19-25 19-25 14-18

Injection pump to 90-41 31-62 22-30
‘mounting bracket

Injection nozzle to S464 85-65 40-47
cylinder bead

Injection tube f 20-25 20-25 14-18

Spill tube nut 29-29 30-40 22-28

Feed pump cover to 2-3 02-03 14-22
pump housing
Speed timercowrto «BOK -08 | 43-58
pump housing

Gowenor shaft lock nut 17-22 17-22 12616

Overttow valve 20-29 20-30 14-22

‘Maximum and idle speed 6-9 06-09 43-65
gjustingserow lock nuts

Fulltoad adjusting sore 7-9) 07-09 84-65
ck nut

Fuolcutsolenoidwove 15-25 1.8-26 11-18

Plug bolt 14-20 14-20 10-18
‘Adjusting rod bushing «25-34 -28-3.5 18-25

‘+: Part No.of injection nozzle: 16600-43602
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INJECTION NOZZLE

SEF«25F|

REMOVAL AND INSTALLATION
1, Remove injection tube assembly.
2. Remove spill tube assembly.

To prevent spill tube from breaking, remove it by gripping n«
holder.

3. Remove injection nozzle assembly using deep socket wrench.
4, Install injection nozzle in the reverse order of removal.

© : Injection nozzle to cylinder head
54-64.Nm
(5.5 - 6.5 kg-m, 40 - 47 ft-4b)

Spill tube nut
29-39 Nm

(3.0 - 4.0 kg-m, 22 - 29 ft-lb)
Injection tube flare nut

20-25N-m
(2.0 - 2.5 kgm, 14 - 18 fb)

a. Nozzle gaskets should always be replaced.
b. To prevent spill tube from breaking later, spill tube nu

should be tightened gradually in sequence. 4
5. Bleed air from fuel system.
Refer to BLEEDING FUEL SYSTEM.

DISASSEMBLY
1. Loosen inlet connector while keeping nozzle top fr

turning.

2. Arrange all disassembled parts in order shown at left.



te

INJECTION NOZZLE

seFe2s|

lotet connector Aajatingshien

‘Nozzle spring Nozzle holder

srieg et Nozzle needle

Nozzle body

Injection hole

SEFa26F|

‘kv11290110

SEFB30

INSPECTION
Thoroughly clean all disassembled parts with fresh kerosene or
solvent.

© If nozzle needle is damaged or fused, replace nozzle assembly
with anew one.

‘© If end of nozzle needle is seized or excessively discolored,
replace nozzle assembly.

© Check nozzle body and distance piece for proper contact. If
excessively worn or damaged, replace nozzle assembly or
nozzle holder assembly.

© Check distance piece and nozzle holder for proper contact. If
‘excessively worn or damaged, replace nozzle holder assembly.

© Check nozzle spring for excessive wear or damage. If exces-
sively worn or damaged, replace nozzle holder assembly.

CLEANING
1. Clean nozzle assembly using the Nozzle Cleaning Kit.

2. Portions which should be cleaned are indicated in the left
figure.

3. Remove any carbon from exterior of nozzle body (except
wrapping angle portion) by using Tool.
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INJECTION NOZZLE

fa
seress)

KV11290820

seresa|

y
SEFe33|

Kv11290140

| seFes4|
Z

ox
SEFe35;

4. Clean fuel sump of nozzle body using Tool.

5. Clean nozzle seat by using Tool. :
This job should be performed with extra precautions, since eff
ency of nozzle depends greatly on a good nozzle seat.

6. Clean spray hole of nozzle body by using Tool.
To prevent spray hole from canting, always.clean it by
with inner side and working towards outside.

7. Decarbon nozzle needle tip by using Tool.

8. Check needle for proper position.

(1) Pull needle about haifway out from body and then rel
(2) Needle should sink into body very smoothly from j

own weight.

(3) Repeat this test and rotate needle slightly each time,
If needle fails to sink smoothly from any position, replac
needle and body as a unit.



INJECTION NOZZLE

Kv11292210

‘Torque wrench
seroe7|

F704]

seF672A|

ASSEMBLY

Assemble in the reverse order of disassembly.
©) : Inlet connector to nozzle holder

29-49N-m
(3.0 - 5.0 kgm, 22 - 36 ft-Ib)

TEST AND ADJUSTMENT
WARNING:
When using nozzle tester, be careful not to allow fuel sprayed
from nozzle to come into contact with your hand or body, and
make sure that your eyes are properly protected with goggles.

Injection pressure test

1. Install nozzle to injection nozzle tester and bleed air from
flare nut.

2. Pump the tester handle slowly (one time per second) and
watch the pressure gauge.

3. Read the pressure gauge when the injection pressure just
starts dropping.

Initial injection pressure:

Used 9,807 - 10,297 kPa
(98.1 - 103.0 bar, 100 - 105 kg/cm”,
1,422 - 1,493 psi)
10,297 - 11,278 kPa
(103.0 - 112.8 bar, 105 - 115 ka/em?,
1,493 - 1,635 psi

New nozzle is required to always check initial injection pressure.
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INJECTION NOZZLE

sting shim

Sera27F

vu
Good Foulty

sere7an|

.

Good Wrong
EFTO6A

4, To adjust injection pressure, change adjusting shims.
a, Increasing the thickness of adjusting :

injection pressure. Decreasing thickness reduces initial pres-
sure. q

imately to a difference of 471 kPa (4.71 bar, 4.8 kg/cm? , 68
tial injection pressure.

Thickness mm (in) Part No.

0.1 (0.004) 16613-43600
0.2 (0.008) 16613-43601
0.3 (0.012) 16613-43602
0.4 (0.016) 16613-43603
045 (0.020) 16613-43604
0.52 (0.0205) 16613-43605
0.54 (0.0213) 16613-43606
0.56 (0.0220) 16613-43607
0.58 (0.0228) 16613-43608
0.8 (0.031) 16613-43609

Leakage test
1. Maintain the pressure at about 981 to 1,961 kPa (9.8 to 19.6

bar, 10 to 20 kg/cm*, 142 to 284 psi) below initial injection
pressure,

2. Check that there is no dripping from the nozzle tip or around
the body. 4

3. If there is leakage, clean, overhaul injection nozzle or replace
it.

‘Spray pattern test
1. Pump the tester handle 4 to 6 times per second or more.
2. Check the spray pattern.
3. If the spray pattern is not correct, clean injection nozzle 0

replace it.

EF-152



BLEEDING FUEL SYSTEM
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BLEEDING FUEL SYSTEM (Engine on vehicle)
Air should be bled out of fuel system when injection pump is
removed or fuel system is repaired.
Protect pump and engine mounts from fuel splash with rags.
If engine will not start after bleeding air, loosen injection tubes
at nozzle side and crank engine until fuel overflows from injec-
tion tube, Tighten injection tube flare nuts.
If the engine does not operate smoothly after it has started, race
it two or three times.

Indine pump
1, Remove the cap that covers the priming pump @.
2. Turn the priming pump @ counterclockwise.
3. Loosen the air vent screws @.
4, Move the priming pump @ up and down until no further air-

bleed comes out of the air vent screws D.
5. Tighten the air vent screws @ .
6. Push and turn the priming pump clockwise.
7. Install the cap.

VE pump without air vent screw

© Method A
Move the priming pump up and down until there is suddenly
more resistance in the movement.

© Method B

1, Loosen injection pump bleeder screw/or disconnect return
hose and priming.

2. Make sure that fuel overflows at bleeder screw/tube end,
then tighten it/connect hose.

VE pump with air vent screw

© Method A

Loosen the air vent screw ®.
Move the priming pump @ up and down until no further air
bleed comes out of the air vent screw @.

3. Tighten the air vent screw @,
4. Move the priming pump @ up and down until there is

suddenly more resistance in the movement.

No

EF-153



BLEEDING FUEL SYSTEM

seror9a|

© Method B

Loosen the air vent screw .
2. Move the priming pump @ up and down until no further

bleed comes out of the air vent screw D.
3. Tighten the air vent screw ©.

No

4, Loosen injection pump bleeder screw/or disconnect return
hose and priming.

5, Make sure that fuel overflows at bleeder screw/tube end,
then tighten it/connect hose. i

CHECKING PRIMING PUMP
* VE pump

Before checking priming pump, make sure that fuel filter is
filled with fuel,
1. Disconnect fuel return hose.
Place a suitable container beneath hose end.
2. Pump priming pump and check that the fuel overflows

from the hose end. If not, replace priming pump.



FUEL FILTER

Fuel Return Control System
Fuel return control system is used on models for Europe
and cold areas.

By-pass passage
(Fuel temperature i cold)

Fuel return passage

—

SEFSIGF,

Fuel temperature scold

From injection

To fue!
tank

seran7e|

Check valve

From injection
pump =e

return vat.

Bimerat

Element

serasar|

From fuel tank €F796A|

Fuel Return Control System (FRCS) prevents clogging of the
fuel filter by circulating overflow fuel warmed by the fuel injec-

jon pump when ambient temperatures are low. The float valve
in the system prevents trapped air from circulating through the
fuel line and the check valve prevents reverse flow of fuel from
the fuel tank,
When the fuel temperature is above 30°C (86°F), a bimetal vaive
activates to stop fuel circulation.

Overflow Valve
In-line pump:
Attach a pressure gauge to fuel filter discharge port, and check
valve opening pressure by operating priming pump. If pressure
is not within range of 98 to 137 kPa (0.98 to 1.37 bar, 1.0 to
1.4 kg/em? , 14 to 20 psi), replace overflow valve.
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FUEL HEATER SYSTEM

[After checking, reconnect
the connector

serssa0,

Fuel heater system operates when fuel temperature switch and
il pressure switch are on.

INSPECTION
1. Connect a lead wire, as shown, between terminals of fuel

‘temperature switch.

EF-156 F

DESCRIPTION i
Fuel heater system is designed to improve startability at low =
atomospheric temperatures for models destined for cold areas. |
This system prevents fuel filter from clogging with fuel wax. —

mnperture i
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FUEL HEATER SYSTEM

[SEF SI2F
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Cylinder’
block
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[seraise.

2. Run engine at about 1,000 rpm. After several minutes, make
sure that fuel heater is hot.

Be careful not to burn yourself.

3. If fuel heater does not operate, check fuel heater system
as follows.

Fuel heater
1. Check continuity for fuel heater.
2. If fuel heater has malfunction, replace fuel filter bracket.

Oil pressure switch
1, Run engine at about 1,000 rpm.
2. Check continuity for oil pressure switch.
3. If oil pressure switch has malfunction, replace it.

Fuel heater relay
1. Check fuel heater relay operation.
2. If fuel heater relay does not operate, replace it.

Harness
Check harness and fuse continuity.
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SOLENOID TIMER

DESCRIPTION
To improve startability, a solenoid timer is used on models

for Europe and cold areas. Its purpose is to advance fuel injection
timing in relation to coolant temperature for a certain period

after starting the engine.

This timer is controlled by the signal from the glow control unit.
The glow control unit sends a signal to activate the advance
‘mechanism of the fuel injection pump during cold starting.

]
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niection 
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OPERATION
Part of the fuel in the return line returns to the fuel injection

5 3

the solenoid timer comes ON to stop the return of fuel to the
inlet. This increases the fuel pressure in the fuel injection pump —
so that fuel injection timing advances. The duration of fuel injec-
tion timing advance varies with changes in coolant temperature,
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el 
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k.
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= The advance duration of fuel injection timing is 30 seconds
Tet (constant) when coolant temperature is below 10°C (50°F).
3” Above 10°C (60°F), fuel injection timing does not advance.
gz
£
5
g
£0 G10 20

EE Ch con eoicn 100)
Coolant temperature °C (°F)

SeraziF [
 

Fuctine
ction 

tim
ing

 (8:7.0
.C.) 

3
] [
 Fu
el

 inje
ctio

n 
tim

ing
 (8.7.0.6

)



.- 2 an ||

= SOLENOID TIMER

Timer characteristics

Is j}—__— ——sr5 The following figures show the differences in fuel injection tim-
n 7 ing in relation to engine speed when the solenoid timer is both
d rf ON and OFF.

When the solenoid timer turns ON, fuel injection timing advances

ei approximately 5°. Thus, cold engine starting in cold weather is
e somoittwerore | orev improved.
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SOLENOID TIMER i: q
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solenoid valve
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timer
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INSPECTION 4
1. Disconnect solenoid timer harness and check for “‘clickit

sound from solenoid when battery is connected and discon hi
nected. q
If solenoid has malfunction, replace it.

After checking, reconnect the connector. J

2. Disconnect water temperature sensor harness connector.

3. Start engine and check voltage between terminal @
ground.

Battery voltage should exist for 30 seconds after starting engine
If not, check harness and glow control unit.

Timer piston stroke (Using pump tester)
Measure timer piston strokes at specified fuel injection pump

speed when solenoid timer is on and off.
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POTENTIOMETER

To constant
voltage unit
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‘Approx. 6 | 140"
Effective electrical angle

‘Shaft rotationat angle (deg.) —e
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Adjusting bolt@
Joint
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Removal
1. Loosen screws which secure potentiometer to bracket.
2. Remove potentiometer.
3. Remove bracket.
CAUTION:

a, Do not remove adjusting bolt unless necessary.
b. Do not attempt to disassemble potentiometer.

Inspection
1. Using Tool (KV11229882), connect potentiometer to digital

voltmeter and voltage-regulating unit.
2. Apply an input of 10 volts.

3. Ensure that output voltage indicated on digital voltmeter
increases when potentiometer pin is turned clockwise,

4. Figure shows an example of potentiometer characteristics.
Effective electrical angle of TD27T engine is 36”

5. Position potentiometer pin and adjusting bolt in joint. Ensure
‘that there is no free play.
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POTENTIOMETER

0

SeFo5

Installation
If adjusting bolt is removed during disassembly, install it a5

follows:

1. Temporarily install adjusting bolt, lock nut and potenti:
‘ometer. Joint need not be installed.

2. Tighten or loosen adjusting bolt so that clearance between
adjusting bolt end surface and potentiometer pin e
‘to specifications. Clearance can be measured using a fee!

gauge.
Specified clearance: 0.2 - 0.8 mm (0.008 - 0.031 i

3. Secure adjusting bolt using a lock nut.

4. Remove potentiometer and install joint on adjusting bolt.

5. While positioning potentiometer pin in joint, install potenti:
‘ometer on bracket.



POTENTIOMETER

Installation (Cont'd)
6. Secure potentiometer using screws and spring washers.
7. Ensure that control lever moves smoothly.

Adjustment

Part No. of pump assembly:

‘Adjustment conditions ‘Specified value

Fuel injection quantity Remarks
Control lever po Pump speed rpm mf (Imp fl o2)/ Output voltage

1,000 st

Measure 750 17.821 (0,6340.04) 40 ‘Adjusting point
Idle - = - Check point
Full speed - - - Check point

(input vor
{Boost pressure: OV)

1. Measure required “tightening” length ““L”’ of idling stopper
bolt in advance.

2. Remove idling stopper bolt and tighten dummy bolt (M6 x
pitch: 1.0 mm).
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POTENTIOMETER 4

seF287/

Adjustment (Cont'd) :
3. Operate fuel injection pump at 750 rpm. Adjust control

position using dummy bolt so that fuel injected is in the 168 |
to 18.8 me (0.59 to 0.66 Imp Fl oz)/1,000 stroke range.

4, Connect Tool (KV 11229882) to digital voltmeter and voltag i

regulating unit. ol
5. Connect Tool (KV11244582) to potentiometer and Too {

(Kv11229882). f

potentiometer position. An oblong hole is used to adjust |potentiometer. ‘ +

7. If potentiometer output is outside specifications, remove j
potentiometer and adjust adjusting bolt (310/5). J

8, Set output voltage of voltage-regulating unit to 10 volts
(which is input voltage to potentiometer), and adjust poten? }
tiometer position.
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POTENTIOMETER

Adjustment (Cont'd)
9. After properly positioning potentiometer, remove dummy

bolt.

10. Tighten regular idling stopper bolt so that “L” measured in
step 1 is obtained.

11, Adjust idling stopper bolt so that fuel injected during idling is
in the specified range.

12, Ensure that control lever properly returns to the idle position
by means of idling spring.
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CRANKCASE EMISSION CONTROL SYSTEM

Fresh sit
Blowby gas ——Si

Air control valve
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DESCRIPTION
The closed-type crankcase ventilation system is util
‘crankcase emission control system,

crankcase pressure constant.
During the valve operation, the blow-by gas is fed into the intake |
manifold by the air control valve.
This is activated by the internal rocker cover pressure. When the

take air flow is restricted by the throttle chamber, the internal
rocker cover pressure decreases, At this point, the crankcase
emission control valve keeps the internal rocker cover pressure
constant s0 that air or dust is not sucked in around the crank:
shaft oil seal.

INSPECTION
Air control valve

1. Remove rocker cover.
2. Remove control valve from rocker cover.
3. After plugging the center hole with adhesive tape, check that |

air flows from inlet by blowing air from outlet and that ai
does not flow by inhaling air.

VENTILATION HOSE
1. Check hoses and hose connections for leaks,
2. Disconnect all hoses and clean with compressed air.

If any hose cannot be freed of obstructions, replace.


