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PREPARATION

s

SPECIAL SERVICE TOOLS B
In-line type injection pump ool nun

O'III.narr

Tool number

Description
Tool name P

() KV11244852
Universal vise
(@ KV11244872

Bracket

KV11244782 i
@ Bracket ;?3%(1517:
PE type: D+ @ | Timer
PES type: D+@+® H@Kv11:
(DKs7
T:imer
—KV11:
- (DK57
~ Base at
KV11216432 _ KV
(DK57916432)* i Dk

Timer wrench ~ Bus

(B KV

'_I (DK

KV 11226512 I L Bus

(DK57926512)* F ®xv

Extractor 3 (DK

1 - Bus

- @ Kv

KV11231612 : : (52:
(DK57931612)* b

T -
appet clamp KV1123

|'a'_f;;pet h

KV11231410 ;
Tappet holder i

KV1121t

(DK5791
Special w

*: These tools have two different too! numbers. {f thse S.S.T.s are required, place an order using KVxXXXXXxX.
KV1122
(DK5792
Tappet ir

KV1122-
Plunger it

EF-2




PREPARATION

00l number
00l name

Description

V11290502
DK05790502)*

Special tool set

[{For timer)
{KV11216432

| (DK57916432)"

| Timer wrench
;i(v11232020

| (DK57932020)"

| fimer spring support
MKV 11226581

" (DK57926581)*
Timer extractor

L KV11224162
| (DK57924162)"
'Base assembly

- (H KV11224190
. (DK57924190)"
_:- ~ Bushing

- (5 KV11224180

~ (DK57924180)*
~ Bushing guide

- ®KV11224170
. (DK57924170)*
- Bushing guide
@ KV11224161
~ (DK57924161)*

~ Base

([

@

KV11231250
Tappet holder

: v1 1215010
|(DK57915010)*
Special wrench

KV11221012
. {DK57921012)"
~ Tappet insert

3

KV11221562
~ Plunger insert

e

‘? ‘These tools have two different tool numbers. If thse S.8.T.s are required, place an order using KVXxxxxxxxx.

EF-3




PREPARATION

Tool number

cription i
Tool name Rescrip A_'djusting
KV11215422 “F Tool num
(DK57915422)* 1§ Tool name
Special wrench 1 a...__
V112209
gasuring
KV 11257802 (Set lengtt
Nozzle holder plunger spi
P OKkvi12
| Holder
[ @kvi12
KV11257800 ~ Nut
Nozzle ®KvVI12:
1 : Pin
P OKv112
I Dial gau
KV11282618
(DK05782618)*

Measuring device

Disassembl

10 kv112

KV 11282601
(DK05782601)*
Measuring device

I Univers:
10 kv112
~ Bracket

16 KV112:
Bracket

KV11257805
Injection tube

KV11205781
Securing stand

[KV112290;

KV11282402
Measuring device

nsert devict

(V1121411

KV11284019
Timer coupling

ocket wren
elivery valv

V11214271

KV 11282433

Measuring device for

plunger pre-stroke

ocket wren:
lvernor pivi

*. These tools have two different tool numbers. If thse S.5.T.s are required, place an order using KVxXxxxxxxXx.
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PREPARATION

— | SPECIAL SERVICE TOOLS
VE-type injection pump

i if\djusting device on car
i Iy

- Tool number

) Description
' Tool name

KV11229352
- Measuring device
{Set length of O,

plunger spring) % _i @
|

(D Kv11229350
Holder

@ KV11229360

~ Nut _% ~ '
®)KV11229370 ® L §/®
~ Pin :
®Kv11254410
~ Dial gauge

———

r i

Disassembling and assembling tools
—

() KV11244852
- Universal vise
0 KV11244872
{ Bracket

'} ©Kv11244792

Bracket
|

" KV11229072
b Insert device

V11214110
ket wrench for @
elivery valve

KV11214270

Socket wrench for
gvernor pivot bolt @j

EF-5




PREPARATION

Adjusting

Tool number
Tool name

Description

Tool num
Tool nam

KV11214260
Socket wrench for
regulating valve

KV11281

KV11214250
Socket wrench for
distributor head plug

KV11215842
Governor shaft
adjusting device

KV11229542
Feed pump hoider

[840 mm

..

“MS’" measuring

device set

) KV11229110
Block gauge

@ KV11241920
Dummy shaft

® KV11229830
Rod

KV1122¢
Extractor
(Disasserr
regulating

KV1122¢
Insert der

KV11229752
Block gauge

{For high altitude
compensator)

Nozzle h
{Bosch ty
EF8511-

KV 11229762
Block gauge

(For high altitude
compensator)

Bosch ty
DN12SD

KV11229042
IIKII & IIKFII
measuring device

li:-\' _s;tin-

KV1122:
Al Itgge (

KV11222090
Oil seal guide
(For drive shaft}

or pot




PREPARATION

_d}usting device on pump tester

T
Tool number .

3 Description
Tool name

F

KV11281036
Fixing stand

KV11242442
‘Coupling

KV11282815
Measuring device
_imer advance angle)

ol

KV11205032
Injéction pipe
[840mm (33.07 in)}

KV11220462
‘Extractor
Qisassem bling of
rggulating valve)

KV11229522
I Insert device
{(Assembling of
Iregulating valve)

V41257802
Ndizle holder
(E_ésch type
'EF8511-GA)

'KV11257800
Nozzle

{(Bosch type
DN12SD12T)

‘Adjusting device for potentiometer

'KV11229882
Voltage check harness
(For potentiometer)

T

| KV11244582
Voltage adjusting

b harness

I(For potentiometer)




PREPARATION

SPECIAL SERVICE TOOLS
Injection nozzle

KV11289004
Nozzle cleaning kit

DKV11290012
Box
@KV11290110
Brush
®KV11200122
Nozzle oil sump
scraper
@ KV11290140
Nozzle needle tip
cleaner
®KV11290150
Nozzle seat scraper
®KV11290210
Nozzle holder
@ KV11290220
Nozzle hole
cleaning needle

KV11292210
Nozzle centering
device

KV11290632
Nozzle oil sump
scraper

KV11290620
Nozzle seat scraper

EF-8




INJECTION SYSTEM

CAUTION:

e Disassembly and assembly of the injection pumps should
be done only in service shops authorized by NISSAN or by
the pump manufacturer.

e The pump tester is required for servicing the pump.

e Before removing fuel injection pump from vehicle, check
closely to make sure that it is definitely malfunctioning.

Fuel System
IN-LINE TYPE INJECTION PUMP

Injectio
nozzle

1‘ m

Fuel filter

T

b= I ] i
Fuel tank
Sedimentor

SEF428F

EF-9




INJECTION SYSTEM
Fuel System (Cont’d)

VE-TYPE INJECTION PUMP
Type 1

Fuel return passage
— —

Priming pump

Fuel filter

Injection
nozzle

Injection pump

L 1 Fuel tank

SEF382F

Type 2

* filter : =

Injection nozzle

Fuel
tank

SEF491F

EF-10




:382F |

IB1F

INJECTION SYSTEM

Fuel System (Cont’'d)

| Type 3
] /— Fuel return passage
- — Solenoid timer
Priming pump
|
- @ ________
Ael filter
Sedimentor
Injection
1 nozzle
- Fuel tank
i
i
I
4 SEF381F
Type 4
Fuel return passage
]
I Priming pump
| &
s Injection
I nozzle
|
]
|1
| filter
Injection pump r
| Sedimentor—/
i
|
il |
'l T
l Fuel tank
i
. SEF383F

EF-11




INJECTION SYSTEM

Fuel System (Cont’d)

Type 5

——

Fuel return passage

},—Fuel heater

Injection
nozzle

Injection pump

T Fuel tank




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.

4, Remove timer round nut,
b. Remove timer assembly.

6. Remove injection pump assembly.

SEF916A

EF-13




INJECTION PUMP [intine]

Type | Ergiie Installation and Adjustment
rotating direction | 1 |nstall injection pump assembly with new gasket temporarily.
2. Install timer assembly. '
Align crank pulley and timing gear case cover marks so that No. 11}
piston is at top dead center.
Crankshaft
T.D.C. pulley
Type 11

Engine
rotating direction

Crankshaft
pulley
T.D.C. SEMS598C

3. Injection pump

(1) Temporarily set injection pump.

{2) Mesh injection pump drive gear with idler gear at “Z" mark |
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 cover, &

and lay a rag on front cover. !

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

(6 - 7 kg-m,
43 - 51 ft-Ib)

EF699A

EF-14
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INJECTION PUMP

In-line

irily.

lo. 1 _.

nark
haft

wver,

direction

pulley

direction

pulley

Enging rotating

Crankshaft

Engine rotating

Crankshaft

SEF339I

SEF921A

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.7.D.C.

2. Remove all injection 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

SEF924A

29 - 33 ft-ib)

SEF9258A

Installation and Adjustment (Cont’d)

7. While feeding fuel by operating priming pump, slowly move |
injection pump until fuel flow from No. 1 injection tube |

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

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

10. Remove No, 1 test tube and delivery valve holder,

11. Install delivery valve spring, delivery valve stopper, delivery |

valve holder and delivery valve.

12. Install injection tubes, new timing cover gasket and timer |

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,

IDLE AND MAXIMUM SPEED ADJUSTMENT

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

and need not be adjusted under normal circumstances. How- |
ever, if it should become necessary, adjust it with the screw.

After adjustment, always wind up with sealing wire,

Throttle control wire adjustment
1. Make sure that free play is 1 mm (0.04 in) at venturi’s throt-
tle lever.

2. If not within the specified range, adjust with wire adjusting

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

Idle adjustment
Refer to section MA for idle adjustment.

EF-16

1




INJECTION PUMP | In-line

ition
new

fery.

mer

SMA961

SEF893A

SEF895A

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 fuel injection tube,
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_150 rpm

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 In-line g

Altitude Compensator (Engine on vehicle)

(Cont'd)

2. Turn cap nut touch with injection lever and temporary
tighten lock nut.

SEFB896A

3. Determining position of cap nut |
(1)} Precise method '
a. Using a barometer, measure atmospheric pressure in aress |
where vehicles are to be operated. | |
b. Determine how much the cap nut should be loosened by
using the equation below.
R=9.878 x 10°* x (760 — P)
where :
R: Amount of loosening of cap nut (No. of revolutionsE
of cap nut)
P: Measured atmospheric pressure {mmHg)

Reference table i

P —— 101.3 100.0 93.3 86.6 80.0 733 66.7 y
ISPa (mtp)ar mmHg, inHa) (1,013, (1,000, (933, (866, (800, (733, (667, y
- MRS NT9Y 1760, 20.92) | 750, 20.53) | 700, 27.56) | 650, 25.59) | 600, 23.62) |550, 21.65) |500, 19.69]
Amount of loosening of cap nut i

{No. of revolutions of cap 0 0.1-0.3 04-0.8 09-13 1.4-1.8 19-23 24-28
nut) 4

(2) Expedient method ]

Determine how much the cap nut should be.loosened, ac. &
cording to altitude above sea level. §

0 120 700 1,300 2,000 2,700 3,400

A . . " 00 : ’

prroximate altitude  m {ft) | g @o4) | 220m | w265 | 65620 | (8859) | (11,155
Amodntiflagseniggefiganty 0 01-03 | 04-08 | 09-13 | 14-18 | 19-23 | 24-26
{No. of revolutions of cap nut) ;

SEF0548

4, Mark cap nut indicating the number of times cap nut should';r
be rotated according to altitudes in which vehicles are to be

operated.
5. Tighten lock nut.
Ensure that bolt comes into contact with injection pump Iever.

If it does not, loosen the bolt and readjust.

EF-18




Tn-line]

nporary

1tions

INJECTION PUMP | In-line |

Disassembly

Delivery valve holder
[0139 -44 N-m (4.0 - 4.5 kg-m, 29 - 33 ft-Ih}

cER—— Lack plate
O-ring 9
Gasket Fid

Deelivery valve

Stoppar
Delivery valve sprimg —-__

Bleedar screws
Contral mey
guide screw

Control rack

Gasl:er@ -
Eye boit— B h

Baffie plate

Pump housing
Adapter

Eye bolt

Bearing cover

~ - - Center bearing
Tappet assemblf_, :
unger sprin
I i &j‘ Screw
Busmm ]\QF&‘“*— Lower spring seat

Fl”ﬂ Roller

SEF579F

ould
o be

BVer,

EF-19




INJECTION PUMP

Disassembly (Cont’d)

PREPARATION

e Before performing disassembly and adjustment, test fuel
injection pump and note test results except when testing
impossible.

e Prior to beginning to disassemble fuel injection pump, cleans
all dust and dirt from its exterior. !
Clean work bench completely, removing all foreign matter.
Collect only those service tools necessary for disassembling:
and reassembling,

e Be careful not to bend or scratch any parts.

e Be careful not to mix parts of different cylinders.

Special tools for disassembling and reassembling fuel injection pump

KVv11231250

K%11216432

KV11231612

- KV11226512 K
K Kv11221012
K\11221562

1. Drain injection pump oil.
2. Attach injection pump with Tool.

Wt W
KV11244852->

I

SEF928A

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

SEF929A

EF-20




INJECTION PUMP

Disassembly (Cont’d)
5.

L3

uel (1) Temporarily install timer to injection pump.

| is [ (2) Turn timer until tappet is raised to T.D.C. for each cylinder
' and then install Tool into the small hole on tappet body.

an | 6. Check camshaft end play.

Refer to Inspection.

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

E & 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.

ﬂ .' L SEFG682F

10. Remove Tool (KV11231250) by pushing tappet with Tool
(KV11221012).

CAUTION:

Be careful not to damage housing plug hole threads.

KV11221012
SEF583F

11. Withdraw tappet assembly with Tool (KV11231612) from
camshaft chamber by loosening Tool (KV11221012).

EFT144

EF-21




INJECTION PUMP In-ine]

Disassembly (Cont’d)
12. Remove plungers together with lower spring seat with Tool.

KV11221562 ' }
CAUTION: -
2 = Lay out plunger and plunger barrel in order in a pan of kerosene & | _
@ or solvent. Do not touch plunger with hand. E :t
[ E
A |
SEF584F

13. Remove plunger spring, upper spring seat and control sleeve
assembly. ]
When disassembling control sleeve assembly, put matching mark. y

EF716A I

14. Remove lock plate. !

15. Remove delivery valve holder and then remove delivery
% valve spring, and delivery valve stopper. 3

SEF930A

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

17. Remove plunger barrel by pushing it from below.

SEFa31A




Tool,

erosene

| sleeve
i
mark,

felivery
]

B, o

INJECTION PUMP [1n-tine |

SEF932A

-

SEF585F

H,

ull
éEFsssF

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 plungef 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 [in-ine [

Inspection (Cont'd)
Bearings

Check for wear or discoloration. If faulty, replace with a new!
one. i

Hc

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

Oil-tightness check
1. Thoroughly clean plunger barrel in clear kerosene or solvent.
2. Tilt it to approximately 60°. Then, let plunger slide dow"!

through barrel, making sure that plunger slides smoothlj/

Repeat this procedure by turning plunger to various posi:
‘ tions, making sure that plunger slides smoothly in any of
60° the positions. ;
A When replacement is required, replace both the plunger and
EF724A

"

plunger barrel as a set.

Delivery valve

Air-tightness check

1. Thoroughly clean delivery valve and delivery valve seat
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 valvg
springs back when released. If valve falls to valve seat, iti
not operating properly due to excessive piston wear. i
faulty, replace with a new valve and valve seat assembly. '

EF726A
Tappet
Tappet Inspect tappet, roller, roller bushing, and pin for wear or da
age. If faulty, replace with new components, as required.
Tappet guide =8 t
\@fjf" Roller end play limit:

Rolier p'm%i::j 0.20 mm (0.0079 in) -
Roller bushing /@

Roll
SEF587F

Control rack and control sleeve assembly

1. Inspect control rack for bending and damage. )
If faulty, repair or replace with a new control rack, a5 5:
quired.

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

Control sleeve to plunger lug clearance (A—B):
Limit
0.12 mm (0.0047 in)

EF727A

EF-24
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INJECTION PUMP In-line |

SEF935A

{4.0-45 kg-m,._—-—&’

20-33 ftb)3

SEF936A

I

i

SEF937A

Inspection (Cont’'d)
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.

Assembly
Clean parts thoroughly and apply a thin coat of engine oil to

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.

2. tnstall delivery valve with new gasket on plunger barrel,

3. Install delivery valve spring, delivery valve stopper and
delivery valve holder.
Tighten the delivery valve holder to the specified torque.

4, Instali 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

|_ .,'.—~Sprmg seaf

SEF938A

Allgn mark

SEF590F

Alignment mark

Timer side «

SEF374F

Assembly (Cont’d)
6. Install control sleeve assembly with gap of control slee

facing straight up. Then install upper spring seats and plunger
springs.

7. lInstall plunger together with lower spring seat by using Tool
with plunger alignment mark facing upward (cover side of
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
54-.74 N-m
(6.5 - 7.5 kg-m, 40 - 54 ft-Ib)
12. Temporarily install timer and remove Tool (KV1 1231250)
while turning timer,
13. Measure control rack sliding resistance.
Control rack sliding resistance:
Less than 1.471 N (150 g, 5.29 oz)
14, Install flyweight, diaphragm, diaphragm cover and mechani- -
cal governor cover in that order.
Refer to Governor for installation.
15. Install control rack cap, cover and feed pump.

EF-26




INJECTION PUMP [n-line ]

line: f

leeve - Governor

inger

 DISASSEMBLY

Pneumatic
owernor spring

Rack connecting bolt
%{ .

Tool

le of
3 A Diaghragm -
: ' -
) Full speed/
3 stopping lever shaft
" =] ey
Cem [
i
- i e
= Control lever
. Eye bolt
U
i é‘ H C+ing 'EB'
@6
i Irnpnlll-:
3 Full spuad modruff key
stnpplng laver
B 3 Camshaft
P . ! Lever (@
4 i g return Governor housing
v l ! Return spring Epﬂng f
': : Bk @ J .« e z Smoke setscrew Nut
] Mechanical . i Aound nut [©) 49 - 59 N-m
; - governar [y " (5.0 - 6.0 kg-m,
cover -j.l.-l' 36 - 43 ft-Ib)
] .'"
; Mechanical govearnor spring
'50) e b
i - @ P Speed adjusting bolt
L Forked link
shaft
N Gasket §39
/
ani- i
=
3 SEF592F

| EF-27




INJECTION PUMP In-ine}

,/,-4/"'/ SEF580F

&\O /J O EF751A

EF752A

EF754A

Governor (Cont’d)

1. Attach injection pump with Tool (KV11244852) and then
remove feed pump and cover plate.

2. Install Tool into the small hole on tappet body.

Refer to Injection pump for tappet holder installation.

3. Remove diaphragm cover, pneumatic governor spring ang
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, spriq
and shim,

(2) Attach timer and lock camshaft with Tool (KV11216432).
Remove round nut with Tool (KV11215010).
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EF756A
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SEF376F

SEF940A

EF448

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.
[0 : Flyweight round nut
49 - 59 N-m
(5.0- 6.0 kg-m, 36 - 43 ft-Ib)

3. Apply diaphragm oil to diaphragm.
CAUTION:

# Do not allow gasoline to be left on diaphragm.
s Use diaphragm oil,
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INJECTION PUMP

In-ling:

Governor (Cont’'d) !
4. Coat caulking part of diaphragm and governor housing wit
grease. Be careful not to allow grease to get on the diaphragm:
surface. _
5. Tighten the four bolts securing diaphragm cover to a tighten:
ing torque of 2.5 to 3.9 N.m (0.25 to 0.4 kg-m, 1.8 to 2.9
ft-b).
6. Adjust injection pump with a pump tester. Refer to “"Testing
Injection Pump for Governor”. i

Test
PREPARATION
Injection pump test conditions
Nozzle KV11257800
Nozzle holder KV11257802

Nozzle starting pressure kPa (bar, kg/cm?, psi)

17,162 (171.6, 175, 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/cm?, psi)

147 - 157 (1.47 - 1.57,15-1.6,21-23)

Fuel (test oil)

ISO 4113 or SAE Standard Test Oil (SAE J967d)

Fuel temperature °C(°F)

40- 45 (104 - 113)

Rotating direction

Right (observed from the drive shaft)

Injection sequence

1-3-4-2

rl

EF-30




N

n-line.

g with
hragm

jhten:
to 2.9

esting|

INJECTION PUMP

Test (Cont’d)

1. Prepare necessary service tools.

KV11257808
KV11267802

KV11257800 —.lll

3

" ﬁ"'

AT T

~KN 11282618 or KV11282601

& \Kunzmum

KNV11216422
KV11231410
KV11282402
SEF569I1
2. Remove fuel feed pump and cover plate.
IV IBA0HS 3. Remove timer drive gear and attach coupling.

EF739A

4. Install fuel injection pump on the bed of tester with Tool
(KV11205781). 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.

EF738A
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INJECTION PUMP

In-lil'la'j.

Test (Cont’d)

ADJUSTMENT
Adjusting injection timing
1. Adjust No, 1 injection timing.

for No. 1 cylinder.

(2) Set a Tool to the pump housing.

SEF605G

Refer to S.D.S.

Pre-stroke f.’i

© pipe stops.
Pre-stroke:
|

Lower
spring seat
I_,...-Ac_ljusting
shim
O @]
0 "
8.D.C. Beginning-of-injection position
SEF606G

timing.

tappet.

SEFSS5F

{1) Remove injection tube, delivery valve holder, spring and valve

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

2. if prestroke is not within specification, adjust injection

(1) Rotate camshaft until cam reaches T.D.C. position.
(2) Insert plunger spring holder between lower spring seat and




INJECTION PUMP | In-line |
Test (Cont'd)

i (3) Remove adjusting shim and adjust shim thickness so that
! desired prestroke can be obtained. Adjusting shim thickness
1 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 “p°r,
(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
: . SERR by following step 2.
; ; Cylinder No. 1 3 4 2
e Injection starting 0 89°30" - | 179°30" - 269°°30’-
] angle 90°30’ 180°30’ 270 30’
:
 the B 4. Check top clearance.
av[bdji 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.

i 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.

“— Lock screw
EF746A]

2. Set Tool (KV11282618 or K\VV11282601) to control rack.
(1) When setting tool, push control rack fully toward governor
side, and align the "“0’’ on measuring device scale.
i (2) Take off diaphragm cover together with governor spring.
i) = Otherwise, ““0’* position may not be obtained.
%:} \ (3) Pull down control lever fully toward fuel increasing side, and
|

V11282618
i check the stroke of control rack.
i || Control rack stroke:
L / : Refer to S.D.S.
SEFTD6G
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INJECTION PUMP [ In-fine ]
Test (Cont'd) '

3. Set fuel feed pressure.
Fuel feed pressure:
147 - 157 kPa (1.47 - 1.57 bar,
1.5 - 1.6 kg/fem?, 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 min, Mean
injection volume | — (inj.ectiun
for each plunger volume

x 100

Mean injection volume
Allowable imbalance:
Refer to S.D.S.

5. Adjust injection volume so that specified injection volum
and allowable imbalance are obtained.
(1) Loosen control pinion clamp screw.

(2) Place suitable tool into hole in control sleeve and adjust b
rotating control sleeve.
(3) After adjustment is completed, tightly secure pinion set

T e e L I = =

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

screw. ! a

6. Install diaphragm cover and governor spring. F

I. |

|
GOVERNOR !
Adjustment .
a. When making a governor performance test, maintain the
pump speed at 500 rpm. ;

Gradually step up negative pressure when adjusting.
c. Test and adjust injection timing and injection volume before
testing governor.
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EF762A

P5 o=

ZY
P3 p-—-—-

L

|die spring starts
o operate,

! Prowmatic governor

spring starts ta
opeErate.

Torgue

control

spring
“sfarts 1o

operate.

SEF539!

SEF377F

For torgue control
spring adjustment
to start actuating
{or stop actuating).

For torque control travel
adjustment

EF454

Test (Cont’d)

Air-tight test

1. Apply a negative pressure of 4904 kPa (49.04 mbar, 500
mmH, O, 19.69 inH, 0) to governor with rack set at position
R1.

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

4.904 - 4,707 kPa (49.04 - 47.07 mbar,

500 - 480 mmH, O, 19.69 - 18.90 inH, O)/

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 R, .

Torgue 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; — R,.

Torque control travel:
Refer to S.D.S.

2. |f 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.
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EF765A

Adjusting
‘ spri

ng

Lock nut

Idie spring
assembly

EF766A

Pump revolution number {rpm}

EF7ETA

—~Chack  PPRIY P, negative

point  Pressure

R,

i
|
|
|
[
1
1
|
|
|
[
|
)
A

_______ /

Set point

Rack position mm (in}

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 negative c

pressure P; .

ldle adjustment

1. With negafive pressure kept at P4, turn idle spring screw in *
with Tool until rack is set at position Rs.

2. Tighten lock nut.

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

{f necessary, replace idle spring as an assembly.

4. Install plate plug.

Apply adhesive to the plug in order to prevent air leaks or the |

plug from detaching.

High-speed adjustment (Mechanical governor section)

1. With regative pressure kept in condition Py, increase pump
speed,

2. Adjust adjusting bolt of governor spring so that pump speed

is N, when rack starts to be pulled from R,.
If above adjustment cannot be made properly by means of ad-
justing bolt, add or remove mechanical governor spring shim(s).

3. Increase pump speed, and make sure that pump speed is N,

when rack is set at point R,.

If pump speed is within specified range, replace mechanical -

governor spring and readjust.

4, Further increase pump speed, and make sure that rack is |

set at point Rg when pump speed is N;.

a. If rack is not properly set at position R¢, check for wear on i
part(s) between flyweight and push rod and for proper assem- K

bly of pump housing.
b. If necessary, replace push rod.
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! Feed Pump
eisa After installing feed pump, bleed air from system.
gative "
] TEST
Standard fuel feed volume
The volume of fuel displaced by the feed pump is more than 405
E me (14.3 imp fl oz) per 15 seconds at 1,000 rpm.
i 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.
, 80 stroke/minute Pump performance test
w in ; 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)
‘B :‘ below the pump.
jative 2. Operate priming pump at 80 strokes per minute, and make
; sure that fuef can be sucked up within 25 strokes.
r the
1 - VEF770A
. Plug —, At pressure Air-tightness test
ump - 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

i rod joint continuously, replace oil seal at push rod or push

3 Niegoubbrt Diesel fuel rod.

r 9 L) A Replace feed pump assembly, if necessary.
peed B INSPECTION

3 Feed pump housing
fad 1. Check check valve seats. If they are damaged or excessively
5). i worn, replace housing.
s N, . 2. Check push rod hole. If hole is excessively worn, replace

4 R e housing.
nical

: Check valve and check valve spring

ks ‘(I)alll\:Le; c::::g l:}:;i‘i;‘:mg 1. If seat of check valve is excessively worn or scarred, replace

' Snap ring L & _Fand pump check valve with a new one,
lron- g~ Push rod 2. If check valve spring is damaged or permanently stressed,
il Tﬁﬂ b 745 Gt replace valve spring.

Tappat ?%
assemb':ﬁm " Blstan Piston and piston spring
= iﬂim% spring 1. If periphery of piston is excessively worn or scarred, replace
bolt piston with a new one.
o 2. If piston spring is damaged or weakened, replace valve spring.
EF76_9£:
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EF694A

Enging
rotating direction

Crankshaft

T.D.C. puliey

Engine
rotating direction

Crankshaft
pulley
SEM598C

Feed Pump (Cont’d)
Tappet assembly .
1. Tappet 1.
If periphery of tappet is worn or scarred, replace it witha & ,
new one, i
Tappet roller
If periphery of tappet roller is excessively worn or scarred, |
replace it with a new one, : |
Roller to pin clearance: |
Limit !
0.30 mm (0.0118 in) ,
Tappet roller outside diameter: -
Wear limit | &
14.9 mm (0.587 in) o

s

T

W e\

Timer

REMOVAL

1. Remove timing gear cover.

2. Remove timer round nut.

3. Remove timer assembly by threading in Tool.

INSTALLATION ;
1. Align crank pulley and timing gear case cover marks so that'| §

No. 1 piston is at top dead center.
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INJECTION PUMP | In-line

SEFA72F

Stroboscopa

SEFS570F

— Timer spring

Flyweight holder
EF789A

Timer (Cont’d)

2. Mesh injection pump drive gear with idler gear at Z-mark,
and then align gear to key way of injection pump camshaft
while turning crank pulley.

3. Secure timer assembly with lock washer and round nut,

[ : Round nut
59 - 69 N-m
(6 - 7 kg-m, 43 - 51 ft-Ib)
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.

| tester does not have a dial (angle scale):

(1) Attach a dial to timer coupling and mount a pointer on
tester drive shaft.

(2) Operate fuel injection pump and turn stroboscope “ON"
so as to illuminate dial.

3. |f advance angle is not within specified range, adjust by
changing timer spring shims.
a. When injection timing is retarded, decrease shim thickness.
b. When injection timing is advanced, increase shim thickness.
Timer advance curve:
Refer to S.D.S.
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INJECTION PUMP In-dined

Timer (Cont’'d)
DISASSEMBLY

O] 9&-177 (10 - 18,72 - 130)

59 -69 (6.0-7.0,43-51)

Dirivee gear

Timer flange
%f,,-—ﬂdiuiting shim
Adjusting washer Iyweight

Thrust washer

Adjusting mim._%

Timer spring

[UJ : N:m (kg-m, ft-Ib)

KV11224170 1. Place timer assembly on Tools with flyweight holder hol
= positioned on base pin.
2. Remove injection pump drive gear.

¥

L2 I i{@i_._mu,mu

\ O

EF778A  KV11224161

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

) @" I

EF779A

4. Remove timer flange by prying with lever while pressing
spring with Tool {KV11216432).

EF780A
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EF781A

EF782A

EF783A

EF784A

KV11216432

KV11224190

S -

f !:-i'-'-""-'i""';!"
'L‘__‘_-"-W‘ y

— KV11232020
N 1 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 Tool (KV1 1224190), and then remove Tool

(KV11232020).

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

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

weight holder.
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EF786A

EF787A

|
Timer (Cont’d) :
7. Adjust flyweight holder and flange clearance.

(1) Install thrust washer, lock plate and adjusting washer, and' TA
completely tighten them with nut. i -
[ : Nut ;
98- 177 N.-m

{10 - 18 kg-m, 72 - 130 ft-ib)
(2) Measure lock plate and thrust washer clearance. |f the clear--

ance is not within specifications, adjust with adjustingi
washer.

Lock plate and thrust washer clearance:
0.02 -0.10 mm
(0.0008 - 0.0039 in)

8. Align “O” mark on drive gear with notch in timer flange,;
and install drive gear. f
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INJECTION PUMP

| In-line |

and @ TABLE OF

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

MODELS AND CORRESPONDING PUMP NUMBERS

Applied model
Engine Destination Part number Pump number Remarks
Y31 D21 E24 F22
leard 16700-11T61 1014419551 :‘(’)‘:r:’::;s;‘t'g': el
sting TD27 General areas — = = o —— :
16700-11T62 101441-9561 Wikkhigihattig)de
compensator
_leSPECTlON AND ADJUSTMENT Governor
‘Injection timin
: . 9 Thickness
i = (in) Part number
Injection timing B.T.D.C. 16 nm
¢ % 0.2 (0.008) 19241-37504
| A 0.3 {0.012) 19241-37505
'~ Injection pump Prieumatic governor 0.5 {0.020) 19241-37500
b spring adjusting shim 1.0 (0.039) 19241-37501
Standard mm (in) Limit mm {in) 1.5 {0.059) 19241-37502
" b 2.0 (0.079} 19241-37503
nge, * Pump housing to tappet 0.02 - 0.062
1  clearance {0.0008 - 0.0024) 0:20/{9.0079) 0.1 (0.004) 19227-37500
- 0.2 (0.008) 19227-37501
Control sleeve to plunger 0.02-0.08 0.12 (0.0047) :;L‘l‘:;cos::::' trayel 0.3 (0.012) 19227-37502
trunnion shaft clearance {0.0008 - 0.0031) L ' ) 3 0.5 {0.020) 1922737503
: === 1.0 {0.039) 19227-37504
1 R : T
E gaeheft end play (0 - 0.0008) g 0.1 (0.004) 19229-37500
re = = Torque control spring 0.2 {0.,008) 19229-37501
SR " tro! fack to pinion 0.15 (0.0059) | 0.30(0.0118) adjusting shim 03 (DLl 19229-37502
i  backlash ! 0.5 (0.020) 19229-37503
o 1.0 (0.039) 9 37504
'_ Pump rpm | Less than 1.471N = ( el
- Control rack | =0 (150 g, 5.29 oz)
= sliding
~resistance Pump rpm | Less than 0.490N B
= 1,000 {50 g, 1.76 oz)

_ Injection internal
{cam angle)

89°30" - 90°30’

Injection starting timing
. (pre-stroke: plunger lift
- from B.D.C.)

2.10-2.20
(0.0827 - 0.0866)

~ Camshaft end play
adjusting shim

Thickness
mm (in)

Part number

0.10 (0.0039)

1674137500

0.12 (0.0047)

16741-37501

0.14 (0.0055)

1674137502

0.16 (0.0063)

16741-37503

0.18 {0.0071)

16741-37504

0.30 (0.0118)

16741-37505

0.50 (0.0197)

16741-37506
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INJECTION PUMP
Service Data and Specifications (S.D.S.)

(Cont’d)
Feed pump TIGHTENING TORQUE
Standard Wear limit Unit MN-m kg-m frlb
mm {in) mm {in)
Injection pump
R 0.04 - 0.08 Injection pump to 20 -25 20-25 14 -18
Roller to pin clearance (0.0016 - 0.0031) 0.30 (0.0118) engine Aot plate
Roller outer diameter 15.0 (0.591) 14.9 (0.587) Defivery valve hatder  32-44  4.0-45 29233
Screw plug 54 -74 55-75 40 - 54
405 m2 (14.3 Imp fl 0z) or more 6
3 s overnor
Oil feed rate within 15 seconds at a pump ]
speed of 1,000 rpm. Flyweight round nut 49 - 59 5.0-6.0 36 -43
Timer
Discharge should occur within 40 Round nut 59 - 69 6.0-7.0 43 - 51
. . seconds with a pump speed of L
P . N 4
umping capacity 100 rpm and intake head of Lock nut 98 -177 10-18 72-130 :
1.0 meter (3.3 ft). Injection nozzle assembly
Nozzle retaining 29 -49 3.0-5.0 22-36
The time required to develop an nut
oil feed pressure of 157 kPa (1.57 L
Oil feed pressure bar, 1.6 kg/cm?, 23 psi) with a Injection "°ZZ|‘? 54 -84 55-6.5 40-47
feed pump speed of 600 rpm assembly to cylinder
should be within 30 seconds. head
Injection tube flare nut 20-25 20-25 14 - 18
Operate the priming pump at a .
Pumping capacity rate of 60 to 100 strokes per Spill tube nut 29-39 3.0-4.0 22-29
{priming pump) minute and verify that pumping Fuel filter
is started within 25 strokes. Lead line connector bolt 25 - 29 25-3.0 18-22

Timer
Flyweight holder to flange
Aleaganes, (Cockinaert 0.02 - 0.10 (0.0008 - 0.0039)
thrust washer clearance)
mm (in)
Thickr?ess Part number
mm {in)
" . - 0.1 (0.004) 16822-37500
Tim djustin
shir:r Spring adjusting 0.3 (0.012) 16822-37501
0.5 (0.020) 16822-37502
0.10 (0.0039) 1682699007
0.12 (0.0047) 16828-99000
0.14 {0.0055) 16826-99001
Timer plate bearing 0.16 (0.0063) 16826-99002
adjusting shim 0.18 (0.0071) 16826-99003
0.20 (0.0079) 1682699005
0.30 (0.0118) 1682699006
0.50 {0.0197) 16826-99004

Fuel filter

Type

Fuli-flow, paper type filter

Overflow valve opening
pressure
kPa {bar, kg/cm?, psi)

98 -137 {0.98 - 1.37,
1.0-1.4,14-20)
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Service Data and Specifications (S.D.S.)
(Cont’d)
T INJECTION PUMP CALIBRATION DATA (Pump parts No. 16700-11T61, 16700-11T62)
— | Injection timing
2 Pre-stroke: No. 1 plunger 2.15£0,05 mm (0.0846+0.0020 in)
8
Injection order: 11— 3, 1 s 4, 1 5 2
A 90°+30’ 180°+30’ 270°+30'
“ Plungers are numbered from the Drive side.
Tappet clearance : Bolt adjustment type ; More than 0.3 mm (0.012 in) for all cylinders.
3 Shim adjustment type; Manually rotate the camshaft 2 to 3 times and confirm that it rotates smoothly.
H ' Injection quantity
30 i
i _—_— - Injection g'ty
5 . Ad;::is:;ng RO,:,:O(si:;on Pump speed Ty Max. v?:/ §>et. cyl Fixed Raimnaiks
E P (rpm) 1,000 strokes .
7 : 475 -495
F : 12.2 (0.480) 1,100 (167 -1.74) 2.5 Rack
4 Basic
: 453 -493
10.8 {0.425) 2,150 (1.59 - 1.74) — Rack
: |
i Approx. 6.9-9.1
, . 8.2 (0.323) 356 (0.24 - 0.32) £1% itk
! Timing advance specification
.
Pump speed (rpm) Below 550 500 2,150
Advance angle (deg.) Start Below 0.5 Finish 5,5-6.5
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INJECTION PUMP

Governor adjustment

Pneumatic governor

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

1.4:0.1 {0.055:0.004)

Control rack limit: 14£0.1 (0.551+0.004)
i b P AF /[

E B
£
€
=4 -
S
8 10.8 (0.425) ~
X | |
8 I I
3 i
e ‘ : Idling spring setting: 8.4 + 0.3 (0.0331 +0.012}
S 84+03 I |
033 +0002F = = =l— — — —— = = e e
| | !
i | 1
|
53 (0200} = = —j— — — === — ¢ et JI.____I___,.
I | | : I
I I 1
|
| ! ' |
| 1 |
| i | | |
| 1 I ; |
053127 187:40  300:2.7 453:t40 Approx. 1386
(53+27, (187¢40,  (300:27, (453:40, (1,386, 1,040, 40.94)
40£20, 140£30,  225:20, 34030,
157+0.79) 551£1.18)  8.86%0.79) 13.39+1.18)

Mechanical governor

=
g
£
C
§

= 10.8 (0.425)
[o]
a
X
g
i
£
Q
[&]

73 (0.287)

1
3 04

+0.039

0.118 10039

0

Boost pressure kPa (mbar, mmHg, inHg) ———=

SEF770F

Control rack limit: 14£0.1 (0.55110.004)

Perform at negative pressure P1

(0.11 Imp fl 02)/1,000 st

Below 3 mg

i 1
2.150 + 20
2,550+30

3,000

Pump speed (rpm) ~———s=
SEF771F
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INJECTION PUMP

Stop lever angle

2.0121 THE

For high altitude compensator model

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

Timing setting

At No. 1 plunger beginning of injection
B.T.DC.: 16°

Approximately 108°

Gear mark “2Z"

SEF772F

48.5+1 mg {1.71£0.04 imp fl 02)/1,000 st

1 = 12.2 {0.480) Parform at 1,100 rpm
o 12.15 (0.4783)|- — — ——
£
F770F E
k. [*]
:g 41.2+1 m& {1.45:0.04 Imp fl 0z}/1,000 st
s g
. 0 |
3 2 R, [11.4(0449)) - —— — 7~~~
£ | |
c ]
3 3 : I
| H 1
E 53-8.0 219
(53 - 80, (219, 164, 6.46)
40 - 60,
1.67 - 2.36)
Negative pressure kPa (mbar, mmHag, in Hg}
| L,
J
i
4
[]
F771F

EF-47

SEF773F

SEF774F




INJECTION PUMP [ve]

SEF010A

Removal

1. Remove injection tube. i
Cover the injection nozzle assembly with a plug to prevent dust
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.

B, Loosen injection pump drive gear nut and remove drive gear
by using pulier.




INJECTION PUMP

SEF012A

Engine
rotating direction

Crankshaft
- T.D.C. pulley

Engine
rotating direction

Crankshaft
pulley

!
! T.D.C. SEMB9BC

SEF337F

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
is aligned with aligning mark on front cover.
(2) Install injection drive gear.
[ : 59-69N.m(6-7kgm, 43 - 51 ft-Ib)

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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SEFQ16A

SEF852
—

Installation and Adjustment (Cont’d)
PLUNGER LIFT ADJUSTMENT
1. Loosen injection pump mounting nuts and mounting brac
bolt. o
2. Remove plug bolt from distributor head and install dial®
gauge. 1
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.
{3) Turn crankshaft clockwise until No. 1 piston is set at T.D.C,
(4) Read dial gauge indication. '
TD23:
0.54+0.02 mm (0.0213:0.0008 in)
(equivalent to 5° B.T.D.C.)
TD25:
0.71£0.02 mm (0.0280+0.0008 in)
{(equivalent to 6° B.T.D.C.)
TD27:
Except D21 double cab model
0.65+0.02 mm (0.0256+0.0008 in)
(equivalent to 5° B.T.D.C.)
Only D21 Double cab model
0.49+0.02 mm (0.0193:0.0008 in)
(equivalent to 3° B.T.D.C.)
TD27T:
0.590.02 mm (0.0232+0.0008 in)
(equivalent to 4° B.T.D.C.)
(5) If it is not within the above range, turn pump body until
comes within standard range.
a. If indication is smaller than the specified value, turn pu
body counterclockwise, i
b. If indication is larger than the specified value, turn pump
body clockwise. :
4. Tighten injection pump securely.
Injection pump fixing bolt :
19 -25N-m (1.9 - 2.5 kg-m, 14 - 18 ft-Ib)
Injection pump to mounting bracket
30-41N-m(3.1-4.2 kg-m, 22 - 30 ft-lb_)_;

5. Disconnect dial gauge and reinstall plug bolt with new washerfl
8 : 14-20N-m(1.4-2.0kgm, 10 - 14 ft-Ib)
&. Connect injection tubes.
[C] : Flare nut
20-25Nm (2.0- 2.5 kg-m, 14 - 18 ft-lb)
7. Bleed air from fuel system,
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INJECTION PUMP

.+ Maximum speed

\ _ adjusting screw
& A e

T 7 \\Sealing wire
i

S

Idle control wire
adjusting nut Q:TZ m

{0.04 - 0.08 in)

SEF929

Maximum speed
adjusting screw

SMA9ES

Installation and Adjustment (Cont’d)

IDLE AND MAXIMUM SPEED ADJUSTMENT

CAUTION:

a. Do not remove sealing wires unless absolutely necessary.

b. Disturbing full-load adjusting screw will change fuel flow
characteristics, resulting in an improperly adjusted engine.
Readjustment of fuel injection pump should be done using a
pump tester.

c. |f maximum speed adjusting screw is turned in direction that
increases control 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 tever pin and
fuel injection pump control lever is within the specified
range.

Clearance:
1-2mm (0.04 - 0.08 in)

4. 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 i?go rpm (Except for Europe)

5,100 i?go rpm {For Europe)
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Installation and Adjustment (Cont’d)

4. |f indication is lower than specified maximum engine speed ;
turn maximum speed adjusting screw counterclockwise 1 or
2 rotations. Then depress accelerator pedal to floor under no

@ load and, at this point, read indication. _

5. |f 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.

Sealing wire Sealing cap

SEF556!

Disassembly
PREPARATION
e Before performing disassembly and adjustment, test the
fuel injection pump and note test results. ;
e Prior to beginning disassembly of fuel injection pump, clean
all dust and dirt from its exterior. 1
e Disconnect overflow valve and drain fuel.
Clean work bench completely, removing all foreign matter.
s Collect only those service tools necessary for disassembling
and reassembling. ]
e Be careful not to bend or scratch any parts.
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Disassembly (Cont’d)

~ Without high altitude compensator
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INJECTION PUMP

Disassembly (Cont’d)

With high altitude compensator
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INJECTION PUMP

Disassembly (Cont’d)
SPECIAL SERVICE TOOLS

Socket wrench (For delivery valve holder)
KV11214110

Block gauge {With high altitude compensator) KV11229752
Block for "MS" adj
RS NS adjosment Block peuge [With high altitude compensator) KV11229762

Ingert device KV11229072
Dial gaugs
KW11228352 %

Adjusting device
(For governor shaft}

‘F KV11215842
Dammy shaft = .~ B
KV11241820 S
Adjusting device A [T Socket wrench
KV11229830 ! (For regulating valve)
[ KV11214260

= il seal guide
(For drive shaft)

W KV11222090
Feed pump holder
? KV11229542
Socket wrench (For pivot bolt)
Socket wranch KV11214270

(For head plug) Dial gauge
KV11214250 (For measuring plunger lift on car) KV11229352

KV11229042
Measuring device
(For measuring dimensions —

HK & “KF")

SEF409A

1. Remove pump cover.

With high altitude compensator

(1) Remove nut, spring washer, spring seat and spring from con:'.
trol lever. '

SEF410A

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

(3) Remove compensator cover.

SEF411A
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INJECTION PUMP VE

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

[E1

it

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

5571| |

(6) Loosen nut.

con-

~ |sEFa14A

{7) Remove governor cover plugs.

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

SCrews.

SEF416A
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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 Tooal

(KV 11229072} and lifting governor cover. f
Do not tap control shaft with a hammer.

7] (9) Remove high altitude compensator parts.

a. Remove plugs.

b. Remove lever pin and lever using a suitable drift and aj
plastic mallet, by tapping it from the right-hand side (viewed

from the drive side).

SEF419A

c. Remove plug and pin.

SEF420A

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

SEF421A
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Disassembly {Cont’d)
e. Remove nut and adjusting rod.

3

f. Remove bushing.

th Tool
== SEF423A
Without high altitude compensator
(1) Remove nut, spring washer, spring seat and spring from
s and a control lever.
(viewed

(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.

SEF559!
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SEF561I

SEFQ33A

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.
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SEF034A

SEFO0O35A

+ Support spring

SEF475

SEF476

~ |SEF032A

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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Disassembly (Cont'd)

11. Remove governor pivot bolts and lever assembly.
Avoid puliing 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.

SEFQ36A
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|SEF037A

SEF483

S =
B,
KW11214260

Disassembly (Cont’d)
15. 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.

SEF486
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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 injection Ly
pump housing. i I' -
2) Turn injection pump upside down, as shown. ]
3) Remove cover and feed pump assembly as a unit. { é
- KV11229542 !
a. If cover and feed pump assembly are hard to remove or K
stuck midway, strike the pump body lightly.
[}

b. Do not change positions of vanes.

SEF487

Inspection

1. Wash all parts completely.

2. Replace worn or damaged parts.

3. Control edge of plunger must be sharp and contact surfaces
must not exhibit any noticeable running tracks. If the conf|
dition is not good, replace plunger. i

4. Check for height of all rollers.

Difference in maximum and minimum roller height should bet

fess than 0.02 mm (0.0008 in).

SEF504

Assembly
Always replace the following service parts as assembly units.

e Distributor head, control sleeve and plunger
e Feed pump assembly (pump impeller and vanes with eccen
tric ring)

=T

# Plunger spring kit

e Roller assembly

e Flyweight kit

e 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

Rotor & vanes (KV1 1229542).
Ring 1) Align the three holes in feed pump cover and ring.

b Badlpumi 2) Do not change positions of vanes.
cover 3) Holes A and B in ring are not equally spaced to inner wa
of ring.

KV 11229542
' ) SEF505
2. Install feed pump cover, rotor with vanes, and ring to pump f
‘E’H‘E"‘;‘* housing ’
ARV D R .
ez Be careful to install ring correctly. If left and right are reverss
fuel will not be discharged from feed pump.
T
i II ~
3 4-_;‘
SEF341F
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Rotor with vanes

SEF507
Appliad - ~Woodruff key
greasa
/3§ ¢ side view of gear
SEF342F

SEFO038A

|

SEF040A

Assembly (Cont’d)

When fuel injection pump rotates in direction “R"’
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.
When tightening screws, be careful not to scratch inner wall

of pump housing.
After tightening screws, make sure that rotor with vanes
moves smoothly.

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

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

Before installing drive shaft, attach oil seal guide
(KV11222090) onto drive shaft.

Be careful not to scratch oil seals and inner wall of housing.

Set drive shaft’s nail parallel to timer.

Install roller and holder.

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

Make sure that washer is situated outward of rollers.

Align holder and timer adjusting pin holes.

EF-65



INJECTION PUMP VE]

L% @er

= ~~
w Roller holder sid

N
oncave hole
SEF041A g

SEF513

8-9 N-m
(0.8 - 0.9 kg-m,
5.8 - 6.5 ft-lb)

SEF514

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.

with retaining pin and clip.

10. Insert timer adjusting pin into timer piston slider, and secur_
Make sure that timer piston moves smoothly. '
b

11. Install timer, using a 0.6 mm (0.024 in) thick shim, then 8
install timer spring, shim, O-ring, and cover, in that order.

B

a. Use at least one shim on each side of timer spring. I

b. Use shims that were selected during bench test. 1

. Il

12. Install regulating valve. ; m

Be careful not to scratch O-rings. l
' |

\ | ﬁl_

L |_

1 |

13. Install driving disc with its concave side facing up. ! E

by
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E 0 Assembly (Cont’d)
3 { 14. Measurement of plunger spring set length (dimension “'KF"’)
- 4 5 Dimension “KF* is the distance between the end face of the
de as _ I g distributor barrel and the end face of the plunger.
- (1) install distributor head, as shown.
E | e Do not insert shim into A"’ portion before measuring.
¥ | @
A AAA
p- TLEL
acure @ I
i G HAY
K
. 1 Spring seat
g 2 Plunger spring
! 3 Guide pin
1 4 Distributor head
" 5 Distributor barrel
6 Spring seat
N i 7 Washer
e L 8 Shim
d ; 9 Plunger
: | SEF362F
then: . (2) Set dial gauge so that it can compress 0 to 10 mm (0 to
. _ 0.39 in), and reset to zero.
KV11229042

Sz * 3z T

(Shim is inserted.)

SEF855

(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'":
5.7 - 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)

EF-67




INJECTION PUMP

Ig:'"‘-a-._

7 DO®D ®

1 Drive shaft 7 Spring seat
2 Driving disc 8 Shim
3 Shim 9 Distributor barrel
4 Spring seat 10 Washer
5 Plunger spring 11 Shim
6 Guide pin 12 Cam disc
SEF370F
KV11229042
SEF044A

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.
c. Use the same size shim on each side of distributor head.
d. Shims are available in seven different thicknesses.
Part number Thickrlless
mm (in})
16882-V0700 0.5 (0.020)
16882-v0701 0.8 (0.031)
16882-vV0702 1.0 (0.039)
16882-V0703 1.2 (0.047)
16882-vV0704 1.5 {0.059)
16882-V0705 1.8 (0.071)
16882-V0706 2.0 (0.079)

15. Adjustment of plunger dimensions (Measurement of dimen-
sion “'K"’) ;

Dimension “K" is the distance from the end face of the distri- 1

butor barrel to the end face of the plunger top, when the plunger i '

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 sure
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. j
b. Securely mount distributor head with screws.
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SEF519

Assembly (Cont’d)

{3) Determine shim to be used by caiculating difference between
measured (dial gauge reading) value and standard dimension
“K", and position that shim on plunger’s bottom.

“K"=3.2-3.4mm
(0.126 - 0.134 in)

a. 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.

Part number Thickr.1ess Part number Thickr.\ess
mm (in) mm (in)

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-V0702 2.08 (0.0819) 16742-R8102 2.12 (0.0835)
16884-vV0703 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-R8108 2.60 (0.1024)
16884-v0709 2.64 (0.1039) 16742-R8109 2.68 (0.1055)
16884-V0710 2.72 (0.1071) 16742-R8110 2.76 (0.1087)
16884-V0711 2.80 (0.1102) 16742-R8111 2.84 (0.1118)
16884-V0712 | 2.88 (0.1134) /

-
SEF0ABA O i

and shim.

EF-69

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

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



INJECTION PUMP
Assembly (Cont’'d)

17. Instali governor lever.
Avoid pulling on start spring and start idle spring.

Governor lever

SEF521

18. Install plunger assembly.
a. Make sure control sleeve is installed with its small hole

facing spring seat side,

Small hole

SEF522
]  b. Insert ball pin for governor lever into hole in control sleeve
(shown by arrow).

SEF523

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

20. Install distributor head.

a. Always face support spring toward governor fever.

b. Be careful not to drop spring.

c. Make sure that ball pin for governor lever is inserted pro-
perly into hole in control sleeve. ;

d. After installing distributor head, make sure that plunger
spring is at guide pin in spring seat. d

i : r ;Sﬂ

!
ez Governor lever




VEI INJECTION PUMP

Assembly (Cont’'d)
21. Tighten distributor head.

“EE.':H__ Distributor head bolts:
% 0 : 10-14N.m (1.0 - 1.4 kg-m, 7 - 10 ft-lb)
i ™~
1
SEF046A
- 1 22. Attach fiyweight assembly.
hole Sl ‘w When installing governor shaft, be careful not to scratch O-rings.
O-ring -~
Governar
shaft
@Qﬁ— Shim
Ikﬁ i Washer
ﬁ Flywmighit
- espembly
Shim
Gaovernor sleeve
SEF5621

|seFo31A

|.r o 23. Adjust dimension “'L".
li
|
!

J f'Lfi:
" —(ﬁ 1.5 - 2.0 mm (0.059 - 0.079 in)
) — Governar shaft
| Lock nut:
JE .,

0 : 17-22N.m{1.7-2.2 kg-m, 12 - 16 ft-Ib)
i

SEF500

pro-

nger

EF-71



INJECTION PUMP

Assembly (Cont’d)

24, Measure axial play of flyweight holder. If it is not
specified range, adjust it by means of shims.
.liLf.f:
0.15 - 0.35 mm (0.0059 - 0.0138 in)
Shims are available in 5 different thicknesses.

Part number Thick?ess
mm (in)
19208-v0700 1.05 (0.0413)
SEF047A
19208-vV0701 1.25 {0.0492)
19208-V0702 1.45 (0.0571)
19208-v0703 1.65 (0.0650)
19208-V0704 1.85 (0.0728)

25. Measurement of dimension “MS”’ (for determining startirjg

amount of fuel injection) '
Dimensions “MS” is the distance between closing plug and start
lever.

Tension lavar

s
Clasing plug

Collector
lever

L
Starter lever
)
SEF856 il

(1) Remove lock nut and governor shaft with Toa
{KV11215842).

SEFEGTI
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INJECTION PUMP

KV11241920

| sEFoa0A

SEF424A

KV11229110

SEFO050A

|
. |SEFQ52A

[VE]
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.

EF-73
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|sEFos1A

=

Closing plug

SEF538

INJECTION PUMP [ ve]
Assembly (Cont’d) !

(6) Push tension lever until it touches stopper pin. Back governor

L

sleeve up until start lever touches tension lever, At this poin't
read dial gauge: 9

MS: Refer to S.D.S.

(7) 1f dial gauge indication is not within this range, replacs
closing plug and adjust dimension "MS" to that range.
Closing plugs are available in 8 different lengths.

Part number LengTh
mm (in)

16268-R8100

3.10 (0.1220)

16268-R8101

3.30 (0.1299)

SEF428A

16268-R8102

3.50 (0.1378)

16268-R8103

3.70 (0.1457y

16268-R8104

3.90 (0.1535)

16268-R8105

4.10 (0.1614)

16268-R8106 4.30 (0.1693)

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 bushing so that its height above
upper surface of governor cover s within specified range.
L = 205:0.5mm
(0.807+0.020 in)

Ensure that holes in adjusting rod bushing and governor cover are
aligned properly.

EF-74
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ove

VE

INJECTION PUMP

SEF429A

SEF430A

SEF431A

Guide bar

Assembly (Cont’d)
(2) Install adjusting rod.
(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-ib)
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.

(5) Install washer, sleeve and retainer.

(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.

SEF433A

EF-75



INJECTION PUMP [ve]

SEF434A

SEF435A

Kv11229072
L

SEF436A

A
A

SEF563F

Assembly (Cont’d) '
Ensure that lever moves smoothly when adjusting rod is moved.
up or down. :

(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 rr%;n?::)
19276-02N00 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)

(9) Install governor cover.

(10) Install control lever. .
Align aligning marks of speed control lever and control lever
shaft.

."




INJECTION PUMP

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:
[ : 59-78N.m (6.0 -8.0 kg-m, 43 - 58 ft-Ib)
29. Install plug bolt with a new gasket.

il
&

E ; (0} 44 - 54 N'm 30. Install fuel cut solenoid valve.

'r"- 3 g?;gi_',‘g;’“' 31. Install delivery valve,

! |_ T kvirzratto a. Always use new washers. - - - N
1 =3 b. Make sure that delivery valve is reinstalled in its original
i @ ' position.
1
I @

| ! %
i & SEFO56A
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INJECTION PUMP

Test ="
PREPARATION
Nozzle KV 11257800
Nozzle holder KV11257802 |
Nozzle starting pressure kPa (bar, kg/cm?, psi) 14,711 - 15,201 {147.1 - 152.0, 150 - 155, 2,133 - 2,204)
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 kPa (bar, ka/cm?, psi) 20 (0.20, 0.2, 2.8) i
5 |
Fuel (test oil) 1SO 4113 or SAE Standard Test Oil (SAE J967d) 3 =0
o ) i noz‘e
Fuel temperature C(F) 45-50 (113-122) | holder
Rotating direction Right (observed from the drive shaft) !
Injection sequence 1-3-4-2

moon

1. Prepare necessary service tools.

Insert device
Test nozzie KV11229522
KAV 11267800 -

Nozzle holder
KV11257802

Extractor
KV11229462

Coupling
KV11242442

Fixing stamd
KV11281038

¥

Injection pipe
KV11205032

Measuring device for pump timer stroke
Kv11282815

i

SEF057A|

2. Pour test oil into fuel injection pump. i
Test oil should be 1SO 4113, SAE Standard Test Oil (SAE J967d)
or its equivalent,

SEF950

EF-78
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INJECTION PUMP

| =tk

[To nozzle

.1 Fuel supply inlet from pump tester

holder

2 Overflow valve
3 Coupling
4 Fixing stand

SEF378F

SEFB00

(0.31-0.35 in)
£ Maximum speed adjusting screw

SEF569

Test (Cont’d)

3. Install fuel injection pump to pump tester.
4. .Connect necessary piping.

6. Make sure that governor shaft is properly installed.
Adjust dimension “L"".
.lILl-':
1.5 - 2.0 mm (0.059 - 0.079 in)
Governor shaft lock nut:
O :17-22N-m (1.7 - 2.2 kg-m, 12 - 16 ft-Ib)

6. Run fuel injection pump as follows:

(1) Maintain test oil in tank at 45 to 50°C (113 to 122°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 fue! 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 20 kPa (0.20 bar, 0.2 kg/cm?, 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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INJECTION PUMP

Full-load
adjusting screw

ting valve

~~ Regula
AN

Test (Cont’'d)
ADJUSTMENT

Preadjust full-load delivery i
If equipped with high altitude compensator, remove high altitude

compensator cover, bellows and adjusting shim. Spring ~

1. Set control lever at “‘full speed’’ using a spring. i Piston —

Set maximum speed adjusting screw in position shown, by tur Spring—
ring

ing it counterclockwise. Refer to step 6-(2) in Preparation. |

2. Furnish specified voltage of 12 volts to activate fuel-cutd
solenoid valve, - :

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

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

4. If fuel injection is less than standard, adjust it with full-load
adjusting screw.

Turn adjusting screw clockwise to increase fuel injection.

Adjustment of feed pump pressure _
1. Repeat steps 1 and 2 outlined under “Preadjust Full-Load
Delivery” heading. I
2. Measure feed pump pressure at specified fuel injection pumy
rpm. |
Standard fuel injection:
Refer to S.D.S.

SEF059A

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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INJECTION PUMP

ull-load

ill-Load §}

n pump

Spring _i
Piston -

Spring—&
ring

SEF572

Plug

SEF573

KW11228822

Spring ring
Regulating valve

SEF637

SEF059A

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:
0 : 10-13N.m(1.0-1.3kg-m, 7 -9 ft-lb)

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

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 (KV 11282815} to that side.

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

Standard fuel injection:
Refer to S.D.S.
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INJECTION PUMP
Test (Cont’'d)

4. f timer piston stroke is not within specified range, remove.
cover from low-pressure side of timer and adjust piston:
stroke by adding shim(s). '

a. Shims (service parts)

i Part number Tr:i;k(?s?s
16880-V0700 0.6 (0.024)

i SEFS75 16880-V0701 0.7 (0.028)

.j 16880-V0702 0.9 (0.035)
16880-V0703 1.0 (0.039) _
16880-V0704 1.2 (0.047) 3

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.

I 2. Furnish specified voltage of 12 volts to activate fuel-cut
solenoid valve. 4

3. Measure fuel injection at each specified fuel injection pump
rpm.

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

4. if fuel injection is not within standard range, adjust it usmg
full-ioad adjusting screw.

SEF060A

Adjustment of fuel injection during idle

1. Pull spring until control lever touches idle speed adjustmg
screw. :

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

i solenoid valve.

' 3. Measure fuel injection at specified fuel injection pump rpm'_,

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

§ EF-82
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[VE]

r.nove F Idie speed adjusting screw e
viston Caill
.o-"""”"f
| 1]
S -.r;;‘ |ijﬂ
! [T
i -
—a
i BEFETT
timer
[ SEF379F
l-cut
1
ump 4
?
i
1sing
|
I
it
i
i 1
iting
l-cut '
rpm. _'

- |SEF620

Test (Cont’d)

4.

o

If fuel injection is not within specified range, adjust using
idle speed adjusting screw.

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

a: Refer t0 S.D.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.
2.

3.

Set control lever at “‘full speed’’ by pulling spring.

Furnish specified voltage of 12 volts to activate fuel-cut
solenoid valve.

Measure fuel injection at specified fuel injection pump rpm.

Standard fuel injection:

4,

Refer to S.D.S.

If fuel injection is lower than standard, check, “MS’* dimen-
sion. Refer to step 25 for Injection Pump Assembly.

Adjustment of fuel injection at maximum pump rpm

1.
2.

3.

Set control lever at “*full speed’” by pulling spring.

Furnish specified voltage of 12 volts to activate fuel-cut
solenoid valve.

Measure fuel injection at specified fuel injection rpm.

Standard fuel injection:

4.

Refer to S.D.S.

If fuel injection is not within standard range, adjust using
maximum speed adjusting screw.
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INJECTION PUMP V]
Test (Cont’d) :

a. Tightening screw will decrease fuel injection. o
b. Make sure that control lever angle (8) is within the specified
range. -

g: Refer to S.D.S.

SEF759A

I ADJUSTMENT OF HIGH ALTITUDE COMPENSATOR
1. Install bellows and adjusting shim.

2. Install a vacuum pump.

Check that there is no vacuum leakage.

SEF440A

| . » .
| 3. Measure fuel injection volume.
: 1) Below 2,000 m (6,562 ft}
Y A':;“;fds o 250 500 750 1,000 1,250 1,500 1,750 2,000
| e s} (820) (1,641) (2,461) (3,281) {4,101) (4,922} (5,742) (6,562)
41 Applied vacuum 21.2-225 | 18.3-196 | 153-16.7 | 12.4-13.7 | 95-108 | 6.9-83 44-57 19-3.2

kaa ha (212-225, | (183-196, | (153-167, | (124- 137, | (95-108, | (69-83, (44-57, | (19-32, 0
| s ingg) 159 - 169, | 137-147, | 115-125, | 93-103, 71-81, 52 -62, 33-43, 14 - 24, 0, 0,0/
! £ 6.26 - 6.65) |5.39- 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) :

Fuet injection pump 1,000

rpm
| Standard fuel
8| injection R
! w2 (limp 2 021 29.4-33.4 (1.03 - 1.18)

1,000 stroke

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

l Altitude m (ft} 2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000
‘ Item (7,382} {8,203} {9,023) (9,843) (10,663) (11,484) (12,304} (13,124)
1
|
1
|

Fuel injection pump P 1,000

Standard fuel injection 28.4-325 |274-315 | 26.5-305 | 256.5-29.6 | 24.5-28.6 | 23.6-27.6 | 22.7-26.7 | 21.7-257
me (Imp f! 02)/1,000 stroke ((1.00 - 1.14) [{0.96 - 1.11) {{0.93 - 1.07) {(0.90 - 1.04} {0.86 - 1.01) {(0.83 - 0.97) |(0.80 - 0.94) |(0.76 - 0.90}/




INJECTION PUMP VE
Test (Cont’d)

4. |f fuel injection is not within the standard range, increase or
decrease the adjusting shims.

Shims (Service parts)

Thickness
Part number .
mm (in)
19275-W3300 0.2 (0.008)
19275-W3301 0.3 (0.012)
19275-W3302 0.4 (0.016)
19275-W3303 0.7 (0.028)
- 19275-W3304 1.0 {0.039)

F Measurement of overflow amount
= |8 1. Set control lever at “'full speed’’ by pulling spring.
— .- 2. Furnish specified voitage of 12 volts to activate fuel cut
.ggg) 1 solenoid valve.
. 3. Measure fuel overflow at specified fuel injection rpm.
- Fuel overflow:
g s . : 43 - 87 me
- (1.51 - 3.06 Imp fl 02)/10 sec. at 1,100 rpm
——— 1
. SEF580
—— 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.
_'.- _
o
124) A
..I.
267

E § EF-85
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Service Data and Specifications (S.D.S.) |
APPLICATION 2
Engine Destination Part No. Pamp ;Zsembly peple magl Remarks i
: Y31 D21 E24 F22
16700-35v07 | 104740-7340 For standard models ) 1
16700-35V05 | 1047409743 | © = = i) = Eg;;;"gn';‘:‘g' Singapore and § ¥
TD23 Geperal areas 16700-35V06 1047409753 With high altitude compensator
16700-21T09 1047409821 For standard models A
1670021710 104740-9831 - - - o For cold areas
16700-21T11 104740-3841 With high altitude compensator ; !
Australia, General areas 16700-44GQ3 104740-9622 For standard models I I
Europe, General areas 16700-44G04 1047409632 For cold areas {
General areas 16700-44G05 104740-9642 - ? - - 'With high altitude compensator 1 !
Europe 16700-44G06 104740-7180 With load timer ;
Genera! areas 16700-30N04 104740-7200 - - & o For standard modeis
Europe, General areas 16700-30N05 104740-7210 - - ju - For cold areas, M/T _-. .
TD25 | General areas 16700-30NO6 | 1047407220 | - 5 o © | with high altitude compensator g
West Germany, Austria 16700-30N07 104740-7230 M/T ;
Europe 16700-30N08 104740-7240 = - ] - AIT i I. ' 1
Switzerland 16700-30N09 | 104740-7310 M/T : r
Europe, General areas | 16700-21T12 | 104740-9782 For cold areas . o
Europe 16700-21T13 104740-7260 - - - o With load timer .: .. .I
Switzerland 16700-21T14 104740-7320 H
Australia, General areas 16700-43G13 1047409562 For standard models -
General areas 16700-43G16 104740-9592 - L) - - For cold areas |
General areas 16700-43G14 1047409572 With high altitude compensator - y
i 16700-03T04 | 104740-9471 MIT E 3
Australia - - (o] =
16700-11T18 104740-9422 A/T
Australia 16700-22T04 104740-9881 - - - @ M/T
TD27T | Europe 16700-80G07 104740-7111 - o - -

LE =
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INSPECTION AND ADJUSTMENT
' Injection timing

Engine

Plunger lift mm (in)

TD23

0.54+0.02 (0.0213£0.0008)
(equivalent to §° B.T.D.C.)

TD25

0.71+0.02 {0.0280:0.0008)
(equivalent to 6° B.T.D.C.)

TD27

0.65£0.02 (0.0256:0.0008)
(equivalent to 5° 8.T.D.C.)

... Except D21 double cab model
0.49+0.02 (0.0193+0.0008)

{equivalent to 3° B.T.D.C.)
... Only D21 double cab model

TD27T

0.59+0.02 (0.0232+0.0008)
(equivalent to 4° B.T.D.C.)

KV11229042
_

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

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

Dimension K"

mm (in)

3.2-3.4{0.126 - 0.134)

SEF639
Adjusting shim {"B* position)
Part number Thickl?ess Part number Thickr?ess
mm {in} mm {in)
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-V0702 | 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
16884-V0706
16884-v0707
16884-v0708
16884-v0709
16884-v0710
16884-V0711
16884-V0712

16742-R8105
16742-R8106
16742-R8107
16742-R8108
16742-R8109
16742-R8110
16742-R8111

2.32 (0.0913)
2.40 (0.0945)
2.48 (0.0976)
2.56 (0.1008)
2.64 (0.1039)
2.72 {0.1071)
2.80 (0.1102)
2.88 (0.1134)

2,36 (0.0929)
2.44 {0.0961)
2.52 (0.0992)
2.60 (0.1024)
2.68 (0.1055)
2.76 (0.1087)
2.84 (0.1118)

Diemnsion ‘‘L"

mm (in}

1.5-2.0 {0.059 - 0.079)

Dimension “KF’*

mm (in)

5.7 - 5.9 (0.224 - 0.232)

e

Adjusting shim (A’ position)

v

]

Governor shaft

SEF500

SEFG3A

Part number Thickness mm (in}
16882-V0700 0.5 (0.020)
16882-V0701 0.8 (0.031)
16882-V0702 1.0 (0.039)
16882-V0703 1.2 {0.047)
16882-V0704 1.5 (0.059)
16882-V0705 1.8 (0.071)
16882-V0706 2.0 (0.079)
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont'd)

mm {in) 0.15 - 0.35 (0.0059 - 0.0138)

TD23 EN(

Axial play of flyweight
holder ““L"”

Injection pumy

L: 0.156-0.35 mm

(0.0059 - 0.0138 in)
[l

Tension lewer

Collectar

lever

“ME

Closing plug

Starter lever

Part No.

1, Test condit

;I Nozzle:
2 Nozzie |

A-3 Nozzle:

. Setting
SEF047A -1 | Timi
Adjusting shim Supg
Part number Thickness mm (in) 2.3 | Fun-
19208-v0700 1.05 (0.0413)
19208-v0701 1.25 (0.0492) 2-4 | 1dle:
19208-V0702 1.45 (0.0571)
19208-v0703 1.65 {0.0650) 5 | s
19208-V0704 1.85 (0.0728) il
2-6 | Full-
Dimension “MS" rom (in) 0.9 - 1.1 {0.035 - 0.043)

. Test specifi

3-1 Timing

3.2 Supply
b
3.3 Overflo

13-4 Fuel inj

SEF856 ~ Speed con
. lever posit
Adjusting closing plug
—
Part number Length mm (in) Max. speed

16268-R8100
16268-R8101
16268-R8102
16268-R8103

3.10(0.1220)
3.30 (0.1299)
3.50 (0.1378)
3.70 (0.1457)

16268-R8104 3.90 (0.1535)
16268-R8105 4.10 (0.1614)
16268-R8106 4.30{0.1693)

16268-R8107

4.50 (0.1772)

-
iwitch OFF

‘Magnet valve

dling

;

i) '_.5 Solenoi

F



INJECTION PUMP

TD23 ENGINE MODEL

104740-7340
16700-35V07

Injection pump assembly No,
~ Part No.

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

Pump rotation: Clockwise—viewed from drive side

1. Test conditions

v
1.1 Nozzle: 105780-0000 (NP-DN12SD12T)
1-2 Nozzle holder: 105780-2080 (EF8511/9}

S4B s
| 1.3 Mozzle opening pressure: 71T g KPR 04T T e,

+5 +7
150" kgrom?, 2,133°7 " psiy

1-4 Injection pipe: 2 x 6 x 840 mm (0.08 x 0.24 x 33.07 in)

1-5 Fusl oil temperature: 45

0

Sec 113

+9 .

QFF

1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/em?, 2.8 psi}

i L Pump speed 4 Chiarge 24y priss Difference in delivery
~ 2. Setting A Settings kPa me (Imp fl 0z)
P {mbar, mmHg, inHg) B
2-1 | Timing device travel 1,100 2.3-2.7 mm {0.091 - 0.106'in) -
i 2-2 | Supply pump pressure 1,100 402 - 461 kPa (4.02 - 4.61 bar, -
i 4.1 - 4.7 kg/cm?, 68 - 67 psi)
2-3 1} Full-load delivery 1,100 40.7 - 41.7 m® 3.0 (0.11)
(1.43 - 1.47 Imp f1 02)/1,000 st
2-4 | \die speed regulation a0 4.5-8.5mR = 2.0 (0.07}
{0.16 - 0.30 Imp fl 0z)/1,000 st
-6 | Start 100 47.0 - 59.0 mg -
(1.65 - 2.08 Imp fl 0z}/1,000 st
-6 | Full-load speed regulation 2,500 6.9-10.9 mQ -
i ; {0.24 - 0.38 Imp fl 0z}/1,000 st
I| 3. Test specifications
13
'_ 3-1 Timing device N =rpm 1,100 1,700 2,500
mm (in) 2.2-.2.8(0.087-0.110) | 4.0-5.2 (0.157 - 0.205) | 6.4 - 7.4 {0.252 - 0.291)
L]
3-2 Supply pump N =rpm 1,100 1,700 2,150

kPa (bar, kg/em?, psi)

402 - 461 (4.02 - 4.61,
4.1-4.7,58 - 67)

549 - 608 (5.49 - 6.08,
5.6 - 6.2, 80 - 88)

667 - 726 (6.67 - 7.26,
6.8 -7.4,97 - 105)

3-3 Overfiow delivery

N = rpm

mR {Imp fl 02)/10 sec.

1,100
43.0-87.0 (1.51 - 3.06)

M 3.4 Fuel injection quantities

0 ; - : e
E B Speed controf Pump speed Fuel delivery Charge air press D|ffer.ence in
L o tver pogition o mg {Imp fl oz)/ kPa (mbar, delivery
| ' 2 R 1,000 st mmHg, inHg) m2 (imp fl 02)
1
| Max. speed 1,100 40.2 - 42.2 A broien
| (1.42 - 1.49) . Dimensions
6ea S wand K 3.2-3.4mm (0.126 - 0.134 in)
(1.33-1.47) _
[ 2,150 32.6-36.8 KF 5.7 - 5.9 mm (0.224 - 0.232 in)
b (1.15 - 1.30) - — MS 0.9- 1.1 mm {0.035 - 0.043 in}
i 2,300 27.2-34.2
1 (0.96 - 1.20) — -
1 2,500 6.4-11.4 Pre-stroke -
| {0.23 - 0.40)
2,700 Below 5.0 (0.18) Control lever angle
| Switch OFF 350 0 (0) - - a 35.5 - 43.5 degree
4 Magnet valve Ya 24,3 -28.7 mm {0.957 - 1.130 in)
| Idling 350 45-8.5 fil 31.0 - 41.0 degree
H {0.16 - 0.30) = - R
b i i, eiow 20 048] 9.3 - 12.9 mm {0.366 - 0.508 in)
.
1 3-5 Solenoid Max. cut-in voltage: 8V ¥ -
1 Test voltage: 12 - 14V c pr
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INJECTION PUMP VE
Service Data and Specifications (S.D.S.) (Contd)

Control lever angle measurement position
Measure the control lever angles (e, 8) at hole ’A"".

: rg.harge ai

-J
Fuli-loac
I éharge ai

1-5 |Start

..|'r il
1 J{{% Full-load
_1

Ya=24.3-28.7 mm {0.957 - 1.130 in)

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

2 :*

Stop lever Adjusting bolt

SEF769G

EF-90
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SEFO06H

INJECTION PUMP

D23 ENGINE MODEL

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

ection pump assembly No.

104740-9743

!‘ Pump rotation: Clockwise--viewed from drive side:|

4 No. 16700-35V05 Pre-stroke: —
Charge air press . . "
ff
Setting Pumrp ::eed Settings kPa i ':ZTT;? |:Id:ZI|)very
p (mbar, mmHg, inHg) P
1-1 | Timing device travel 1,100 2.3-2.7 mm {0.091 - 0.106 in) -
1-2 | Supply pump pressure 1,100 402 - 461 kPa (4.02 - 4.61 bar, -
4.1-4.7 kg/em?, 58 - 67 psi)
1 - 3 | Full-load delivery without 1,100 40.7 - 41.7 mQ 3.0(0.11)
charge air pressure (1.43 - 1.47 imp fl 02}/1,000 st
Full-load delivery with — - —
charge air pressure —
1-4 | Idle speed regulation 350 4.5 -85 mQ 2.0 (0.07)
(0.16 - 0.30 Imp fl 0z)/1,000 st
1-5 |Start 300 39.5-43.5 mQ =
{1.39 - 1.53 Imp fl 02)/1,000 st
1-6 | Full-load speed regulation 2,500 6.9-10.9 mg -
{0.24 - 0.38 Imp fl 02}/1,000 st
Test specifications
-1 Timing device N =rpm 1,100 1,700 2,500
mm {in} 2.2-2.8(0.087-0.110) | 4.0-5.2 (0.157 -0.205) | 6.4 - 7.4 {0.252 - 0.291)
2  Supply pump N = rpm 1,100 1,700 2,150

kPa (bar, kg/cm?, psi}

402 - 461 (4.02 - 4,61,
4.1-4.7,58-67)

549 - 608 (5.49 - 6.08,

5.6 -6.2,80 -88)

667 - 726 (6.67 - 7.26,
6.8 - 7.4, 97 - 105)

-3 Overflow delivery

N =rpm
mQ {(Imp fl 02)/10 sec.

1,100
43.0-87.0 (1.51 - 3.06)

-4 Fuel deliveries

Fuei delivery Charge air press Difference in 3, Dimensions
Speed control lever Pump speed m2 (Imp fl 0z)/ kPa (mbar delivery
1pm 1,000 st mmHg, inHg) | me (tmp fi 02) K 3.2 -3.4mm {0,126 - 0.134 in)
KF 5.7 - 5.9 mm (0.224 - 0.232 in)
hd stop 1,100 40.2 -42.2 .
(1.42 - 1.49) MS 0.9-1.1 mm (0.035 - 0.043 in)
600 37.7-41.7 BCS <
{1.33-1.47)
2,150 32.6-36.8 Control lever angle
(1.15-1.30) - =
2300 27.9-342 a 35.5 - 43.5 degree
{0.96 - 1.20) Yz 24.3 - 28.7 mm {0.957 - 1.130 in)
2,500 6.4-11.4
(0.23 - 0.40) B 31.0 - 41.0 degree
2,700 |Below 5.0 {0.18) B 9.3 - 12.9 mm (0.366 - 0.508 in)
witch OFF 350 0 (0) — = v -
e stop 350 45-85 o
{0.16 - 0.30) - -
400 Below 3.0 (0.11)
| =
+5 Solenoid Max, cut-in voltage: 8V
Test voltage: 12 - 14V

e
|
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INJECTION PUMP

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

Control lever angle measurement position
Measure the control lever angles («, §) 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 Adjusting bolt
SEF769G

EF-92

D23 ENGINE

lne_ction pump assen
Part No.

S
11

‘Setting

—

) 1-1 | Timing devi
1-2 | Supply pur
-3 | Full-load de

charge air p
Full-load de

charge air p
1-4 |[Idte speed n
1-5 |Start

-6 | Full-load sp

1.7 |A.C.S. adjus

2. Test specifications

.-.1 Timing device

SEFaEH!

2-2 Supply pump
il

it :
2-3 Overflow delive

2-4 Fuel deliveries

| Speed control lever

) 'E'nd stop

Solenald
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INJECTION PUMP

| D23 ENGINE MODEL

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

| Injection pump assembly No. 104740-9753 Pump rotation: Clockwise—viewed from drive side
| Part No. 16700-35V06 Pre-stroke: —
Charge air press . . .
. Setting Pumrp rs:eed Settings kPa D:ff:ze(r:;:: u;ldoezh)very
5 P {mbar, mmHg, inHg) 2
1.1 | Timing device travel 1,100 2.3-2.7 mm (0.091 - 0.106 in) - -
1-2 | Supply pump pressure 1,100 402 - 461 kPa (4.02 - 4.61 bar, - =
4.1 - 4.7 ka/cm?, 58 - 67 psi}
1-3 | Full-load delivery without 1,100 43.1-44.1 me - 3.0(0.11)
charge air pressure {1.52 - 1.55 imp ! 02)/1,000 st
Full-load delivery with - - - -
charge air pressure
1-4 | Idle speed regulation 380 4.5-8.5me - 2.0 (0.07)
(0.16 - 0.30 Imp fl 0z}/1,000 st
1-5 |Start 100 45.0 - 80.0 mg - -
{1.58 - 2.82 Imp fl 02)/1,000 st
1-6 | Full-load speed regulation 2,500 6.8-10.9 me - -
{0.24 - 0.38 imp f1 0z}/1,000 st
1-7 | A.C.S. adjustment 1,100 36.4-39.4m¢ —21.9+0.7 (—219¢7, —_
{1.28 - 1.39 Imp fl 02)}/1,000 st | —164+5, —6.46+0.20)
. 2. Test specifications
2-1 Timing device N =rpm 1,100 1,700 2,500
mm (in) 2.2-2.81(0.087-0.110) | 4.1-5.1(0.161-0.201) | 6.4 -7.4 {0.252 - 0.291}
~ 2-2 Supply pump N = rpm 1,100 1,700 2,150

kPa (bar, kg/cm?, psi)

402 - 461 (4.02 - 4.61,

4.1-47,58-67)

549 - 608 (5.49 - 6.08,
5.6-6.2,80-88)

667 - 726 (6.67 - 7.26,
6.8-7.4,97 - 105)

2-3 Overflow delivery

N =rpm

me {Imp fl 02)/10 sec.

1,100
43.0-87.0 (1.51 - 3.06}

2-4 Fuel deliveries

3.2-3.4mm {0.126 - 0.134 in}
5.7 - 5.9 mm (0.224 - 0.232 in}
0.9 - 1.1 mm {0.035 - 0.043 in)

Control lever angle

35.5 - 43.5 degree
24,3 - 28.7 mm (0.957 - 1.130 in}

31.0 - 41.0 degree
9.3-12.9 mm {0.366 - 0.508 in)

Pump speed Fuel delivery Charge air press Difference in 3. Dimensions
Speed control lever ok mg (Imp fl oz})/ kPa (mbar, delivery o
1,000 st mmHg, inHg) me (Imp fl 02)
KF
End stop 1,100 42.6 -44.6 -
{1.50 - 1.57) MS
1,100 359 -39.9 ~21.910.7 (-219+7, 8CS
(1.26 - 1.40) |—164+5, —6.46+0.20)
600 40.1 - 441 -
{1.41-1.55)
2,150 34.9-39.1 - - =
(1.23-1.38) ¥a
2,300 27.2-34.2 -
(0.96 - 1.20) A
2,500 6.4-11.4 - 8
(0.23 - 0.40)
2,700 Below 5.0 (0.18} - ¥
 Switch OFF 350 00 - - i
Idle stop 350 45-85
(0.16 - 0.30) - -
400 Below 3.0 {0.11)
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
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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

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.

2. 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 injec-
tion quantity decrease quantity according to the altitude. i

Adjustment limit

— = = = Inspection limit

0
o) |
3 = B
g RARY
= {EN
¥ s ‘b:::"’\‘ .
= (0.2) \-R\N
o
E A ‘&\ R\
o N N
2 TR
2 RN
RN
g 10 T s,
> (0.4} u‘\\ \\Q =
k=] kY
& s
s NN
8 N
8 N
£ 15
{05}
20
{0.7)
0 (0) 1,000 2,000 3,000 4,000
(3,281) {6,562) (9,843) (13,124)
Altitude m (ft)
1013 89.6 79.4 70.1 61.6
(1,013, 760, (896, 672, {794, 596, (701, 526, (616, 462,
29.92) 26.46) 23.46) 20.71) 18.19)

Atmospheric pressure kPa (mbar, mmHg, inHg)
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont’d)

|t’d"_-

Control lever angle measurement position
Measure the control lever angles («, ) at hole “A".

nj.

Ya =243 -28.7 mm {0.957 - 1.130 in)

| SEF906H

5411
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INJECTION PUMP

TD23 ENGINE MODEL

Injection pump No. 104740-9821 Pump rotation: Clockwise—viewed from drive side!
Part No. 16700-21T09 Pre-stroke: —
Pump speed Chargoralf pis Diff in deli
1. Setting et Settings KPa3 i e;e?lce mfl el |)very |
(mbar, mmHg, inHg) o e
1-1 | Timing device travel 1,700 4.4-48 mm (0.173 - 0.189 in} - J . !
1-2 | Supply pump pressure 1,700 549 - 608 kPa {5.49 - 6.08 bar, - ] ]
5.6 - 6.2 kg/em?, 80 - 88 psi) 7
1 -3 | Full-load delivery without 1,100 44.1-451 me 3.0 {0.11) | 1
charge air pressure (1.55 - 1.59 Imp fl 0z}/1,000 st
Fuli-load delivery with - = P
charge air pressure —_
1-4 | Idle speed regulation 360 45-85mR 2.0 {(0.07)
(0.16 - 0.30 Imp fl 0z)/1,000 st ]
1-5 | Start 100 45.0 - 80.0 me - 1
(1.58 - 2.82 Imp fl 0z)/1,000 st
1-6 | Full-load speed regulation 2,350 28.3-32.3me -
{1.00 - 1.14 Imp f! 02)/1,000 st
2. Test specifications
2.1 Timing device N = rpm 1,100 1,700 2,550 -
mm (in) 2.1-29(0.083-0.114) | 4.3-4.9(0.169-0.193) | 6.4-7.4 (0.252 - 0.291),__ y r
2.2 Supply pump N = rpm 1,100 1,700 2,150 -
kPa (bar, kg/cm?, psi) 402 - 461 (4.02 - 4.61, 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7.06,
4.1-4.7,58-67) 5.6 - 6.2, 80 - 88) 6.6-7.2,94-102)
2-3 Overflow delivery N = rpm 1,100
me (imp fl 0z)/10sec. | 43.0 -87.0 (1.51 - 3.06) -

2 -4 Fuel deliveries

p speed Fuet delivery Charge air press Difference in 3. Dimensions
Speed control lever umg. se me {imp fl oz}/ kPa {mbar, delivery i ‘B
em 1,000 st mmHg, inHg) | me (Imp fl oz) K 3.2-3.4mm (0.126 - 0,134 in)
KF .7 -5.8 mm {0.224 - 0.232 in :
End stop 1,100 43.6-45.6 8.7 5:9lrim | in) S
(1.63-1.61) MS 0.9-1.1 mm (0.035 - 0.043 in) i
L ]
600 41.5-455 BCS . .
{1.46 - 1.60) & 5
2,150 35.9-40.1 Control lever angle - ]
{1.26 - 1.41) - =
2,350 27.8-328 a 50.0 - 58.0 degree i
(0.98%1.15) ¥Ya |237-283mm(0.933-1.114in) §&
2,550 65.3-12.4 o :
(0.19 - 0.44) a 31.0 - 41.0 degree
270 __jBslow 3.0(0N8) 9.3-12.9 mm (0,366 - 0.508 in]
Switch OFF 350 0 (0) = - " _ 3
Idie stop 350 4.5-8.5 c -
{0.16 - 0.30) - - il
400 Below 3.0 (0.11)
2-5 Solenoid Max, cut-in voltage: 8V 5
Test voltage: 12 - 14V i i
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Vel INJECTION PUMP

ont’dj Service Data and Specifications (S.D.S.) (Cont’d)

Control lever angle measurement position

Measure control lever angles {(«, 8) at hole “A"".
re side’

delivery
| oz}

J_J.,IJ

™\, Ya =237 -28.3 mm (0.933 - 1.114 in)

!.. SEF906H

tin)
in)

iin)

14 in)

B in}
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| INJECTION PUMP VE|

3 LY 13 - , =
' TD23 ENGINE MODEL Service Data and Specifications (S.D.S.) (Contd

| Injaction pump No. 104740-9831 Pump rotation: Clockwise—viewed from drive side !

E| Part No. 16700-21T10 Pre-stroke: —
| Pump speed " Chergaalr prasy Difference in delivery .I

_ 1. Setting e Settings i m2 {Imp f1 oz) '

I i {mbar, mmHg, inHg) e 3 /
| | 1-1 | Timing device travel 1,700 5T ON: 5.8 -6.6 mm (0.228 - 0.260 in) S/T: Solenoid timer — :

| OFF: 4.4-4.8 mm (0.173 - 0.189 in) I '
‘ 1-2 | Supply pump pressure 1,100 ON: 579 - 657 kPa (5.79 - 6.57 bar, -

il gp 59-67 knfem', 84 - 95 psl) |

i OFF: 4B1-539 kPa (4,81 - 5,39 bar, '
| | 4.9 - 6,5 kg/cm?, 70 - 78 psi)

i 1-3 | Full-load delivery without 1,100 44.1 - 45.1 me 3.0(0.11) J'
i charge air pressure (1.55 - 1.59 Imp fi 02)/1,000 st ] 1
| Full-load delivery with . - . !

charge air pressure |
1 1-4 | Idle speed regulation 350 4.5 -8.5 mg 2.0 {0.07)
l; (0.16 - 0.30 Imp fl 02)/1,000 st 3
1-5 | Stort 100 45.0 - 80.0 me - F
(1.58 - 2.82 Imp fl 0z)/1,000 st

1 1-6 | Full-load speed regulation 2,350 28.3-32.3 me - |
' (1.00 - 1.14 Imp ft 0z)/1,000 st
"l
|
| 2. Test specifications Solenoid timer ON OFF

2-1 Timing device N = rpm 1,700 1,100 1,700 2,550
mm (in) 5.7 - 6.7 {0.224 - 0.264) 21-28 43-49 6.4-74
(0.083 - 0.114) {0.169 - 0.193) {0.252 - 0.291) 4
2-2 Supply pump N =rpm 1,100 1,700 1,100 1,700 2,150 4
kPa (bar, 441 - 520 (4.41 - 5.20, 579 - 657 (5.79 - 6.57,| 343 - 402 (3.43 - 4.02, 481 - 539 (4.81 - 5.39, 569 - 628 (5.69 - 6,28},
kg/cm?, psi) 45-5.3,64-75) 5.9 - 6.7, 84 - 95) 3.5-4.1,50-58) 49-5.5,70-78) 5.8-6.4,82-91)
it 2-3 Overflowdelivery | N =rpm 1,100 1,100
| | m {Imp fl 0z)/ 43.0-87.0 60- 103
i 10 sec. (1.51-3.08) (2.1-3.6)
B {Without O-ring)
| | 2-4 Fuel deliveries I'
Fuel deiivery Charge air press Difference in 3. Dimensions 3
Speed cantrol lever Pumrp rs:eed me {imp fl oz})/ kPa {mbar, delivery T
i P 1,000 st mmHg, inHg) mg (tmp fl 0z) K 3.2-3.4mm (0.126 - 0.134 in)
i End stop 1,100 43.6-45.6 KF 5.7 - 5.9 mm (0.224 - 0.232 in)
|| (1.53-1.61) MS | 0.9-1.1 mm (0.035 - 0,043 in)
b 800 415-455 BCS =
I. | (1.46 - 1.60)
| 2,150 35.9 - 40.1 Control lever angle
| (1.26 - 1.41) - -
i 2,350 27.8-32.8 a 50.0 - 58.0 degree
Il (0.98-1.15) ¥a 23.7 -28.3 mm {0.933 - 1.114 I},
; 2,550 53-124 T
| (0.19 - 0.44) bl 31.0 - 41.0 degree
i 00 JHeowiE0N0T) 9.3 -12.9 mm (0.366 - 0.508 in]
i Switch OFF 380 0(0) - - ¥ N !
il Idie stop 350 45-85 =
! {0.16 - 0.30) s -
1l 400 Below 2.0 (0.07)
| 2-5 Solenoid Max. cut-in voltage: 8V

Test voltage: 12 - 14V
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont’d)

1 oy
‘Control lever angle measurement position
Measure control lever angles (a, 8) at hole “A”".

\ Ya =237 -28.3 mm (0.933- 1.114 in)

SEF906H

91)

-6.28,

-91) |f 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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INJECTION PUMP :
TD23 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont'd).

Injection pump No. 104740-9841 Pump rotation: Clockwise—viewed from drive side
Part No. 16700-21T11 Pre-stroke: —
Pum eed Charge airmresd Difference in delivery,
1. Setting rp rs: Settings kPa pi—. ' £l oz} Bl
B (mbar, mmHg, inHg) e
1-1 | Timing device travel 1900 2.3 -2.7 mm (0.091 - 0.106 in) - -
1-2 Supply pump pressure 1100 402 - 461 kPa {4.02 - 4.61 bar, — -
4.1 -4.7 kg/cm?® (58 - 67 psi)
1-3 Full-load delivery without 1,100 441 -45.1 mQ — 3.0 {0.11)
charge air pressure {1.55 - 1.59 imp fl 02)/1,000 st

Full-load delivery with == — -
charge air pressure

1-4 | Idle speed regulation 350 45-8.5mg = 2.0 {0.07) ]
{0.16 - 0.30 imp fl 02)/1,000 st 1
1-56 Start 100 45.0 - 80.0 mR - = - S '3
(1.58 - 2.82 tmp fl 02)/1,000 st ; 48
1-6 Full-load speed regulation 2,350 28.3-32.3mQ - - .
(1.00 - 1.14 imp fl 02}/1,000 st
1-7 A.C.S. adjustment 1,100 33.0-36.0 me =21.9+0.7 (-219+7, - i ¥,
{1.16 - 1.27 imp fl 02)/1,000 st | —164+5, —6.46+0.20) : i
2. Test specifications 3 [ ’
2.1 Timing device N = rpm 1,100 1,700 2,550 '
mm (in) 2.2.28(0.087 -0.110) | 4.0-5.2 (0.157-0.205) | 6.4-7.4 (0.262 - 0.291)__
2-2 Supply pump N =rpm 1,100 1,700 2,150 W
kPa (bar, kg/cm?, psi) 402 - 461 {(4.02 - 4.61, 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7,06, 1
4.1 -4,7,58 -67) 5.6 -6.2,80-88) 6.6-7.2,94 - 102) b ke
=l N
2-3  Overflow delivery N = rpm 1,100 , -
me {Imp fl 0z)/10sec. | 43.0-87.0 (1.51 - 3.06) / 3

2 -4 Fuel deliveries

Fuel delivery Charge air press Difference in 3. Dimensions
Speed control lever Pumrp rs:eed mg (Imp fl oz)/ kPa (mbar, delivery i -
P 1,000 st mmHg, inHg) me (imp fl oz} K 3.2-3.4mm (0.126 - 0.134 in} .
End stop 1,100 436 -45.6 _ KF 5.7 - 5.9 mm (0.224 - 0.232 in} ['
(1.53 - 1.61) MS 0.9-1.1mm (0.036-0.043 in) '
1,100 32.5-36.5 —21.9+0.7 {—21947, BCS = i
(1.14-1.28) | —164+5, —6.46+0.20) -
600 41.5- 455 - Control lever angle E A
{1.46 - 1.60) 1
2,150 35.9 - 40.1 - - a 35.5 - 43.5 degree
(1.26 - 1.41) ¥a | 24.3-28.7 mm (0.957 - 1.1300in}
2,350 278-32.8 - -
(0.98 - 1.15) @ 31.0 - 41.0 degree _ 5
2,550 53-124 - 1 s
3 B - 3 i
(0.19 - 0.44) 9.3 - 12.9 mm {0.366 - 0.508 inlA ’
2,700 Below 5.0 (0.18) - 5 _ A J
Switch OFF 350 0 (0) - - c = ! \
idle stop 350 45-85 - 5
(0.16 - 0.30) - - -
400 Below 3.0 (0.11)
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
| 3
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont’d)

Control lever angle measurement position
Measure control lever angles {«, 8) at hole “A",

"\, Ya=24.3-28.7 mm (0.957 - 1.130 in)

291)

08, SEF906H
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30 in)
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INJECTION PUMP A

Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes

.
1)
2)
.
1)
2)

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

¥

025

Full-load fuel injection quantity adjustment

Remove A.C.S. cover, bellows and adjusting shims.

Perform all adjustments as described in adjusting specifications, except for A.C.S. adjustment.
A.C.S, adjustment

Attach A.C.S. cover, bellows and adjusting shims.

At a pump speed of 1,100 rpm and referring to graph below, use shims to adjust fuel injection quant
decrease amount according to altitude.

Injectior
Part No.

1-3
Adjustment limit —————
Inspection limit === —=—=—==—
14
] A
o) T 1-5
NN
A\ E.
g
é (0.2) ]
= AN
\
= A\ -
a 5
£ \\ W E .ll
— l| i
£ 10 W .
W F
2 (0.4) i 2-3 0
g +
5 \J ]
S \ :
A
z W
5 )
z N
_g 15
5 (0.5
hY
=
1
20 = ) i
0.7) /‘ﬁ\tmlosphenclprefsure kPa (m?ar, .mmt-lg, i “u
wial | [ ses | 70.8 | |
(1,013, 760,—|-(896, 672,/ (794, 596,—]
| 29.92) 26.46) 23.46)
0 (0) 1,000 2,000 3,000 4,000 d
(3,281) {6,562) (9,843) (13,124)  Switch ¢
Altitude m (ft} idle St

EF-102
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Vve] o INJECTION PUMP

it’d) E | Service Data and Specifications (S.D.S.) (Cont’d)
' TD25 ENGINE MODEL
|

' Injection pump assembly No. 104740-9622 Pump rotation: Clockwise—viewed from drive side
. Part No. 16700-44G03 Pre-stroke: —
I — =
! | Pump speed Charge air press Difference in deliver
A 1. setting rpmpe Settings kPa o : A oz') M
] E | p {mbar, mmHg, inHg) R
ntity
A 1.1 | Timing device travel 1,700 | 4.7 -5.1 mm (0.185 - 0.201 in) -
|
- 1-2 | Supply pump pressure 1,700 549 - 608 kPa (5.49 - 6.08 bar, =
5.6 - 6.2 kg/cm?, 80 - 88 psi)
1-3 | Full-load delivery without 1,100 48.0 -49.0 mg 3.0 (0.11)
charge air pressure (1.69 - 1.72 Imp fl 02}/1,000 st
Full-load delivery with - - -
i charge air pressure
; 1-4 | Idle speed regulation 350 45-85me 2.0 (0.07)
v (0.16 - 0.30 Imp fl 02)/1,000 st
4 1-5 | start 100 45.0 - 80.0 mR -
: |I (1.58 - 2.82 Imp fl 0z)/1,000 st
| . 1.6 | Full-load speed regulation 2,500 10.1 -14.1 mg -
! {0.36 - 0.50 Imp fl 02)}/1,000 st
. |
| 2. Test specifications
2-1  Timing device N =rpm 1,100 1,700 2,300
mm (in) 2.0-3.2 (0.079 - 0.126) 46-52 (0.181 - 0.205) 6.0 - 7.0 (0.236 - 0.276)
2-2 Supply pump N =rpm 1,100 1,700 2,150
kPa (bar, 402 - 461 (4.02- 4.61, 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7.06,
. kg/em?, psi) 4.1-4.7,58 -67) 5.6 -6.2,80-88) 6.6-7.2,94 -102)
] —
. 2-3 Overflow delivery N =rpm 1,100
e B m2 (tmp fi o2}/ 43.0-87.0(1.51 -3.06)
10 sec, {
| 2-4 Fuel deliveries
| | Pum ed Fuel delivery Charge air press Difference in 3. Dimensions
| Speed control lever rp R me {Imp fl oz)/ kPa {mbar, delivery -
pm 1,000 st mmHg, inHa) me {Imp fl 0z) K 3.2-3.4mm (0.126 - 0.134 in})
1 KE | 5.7-59mm (0.224 -0.232 in)
End stop 1,100 475-495
(1.67-1.74) MS 0.9-1.1 mm (0.035 - 0.043 in}
600 45.1 - 49.1 BCS =
{1.59 - 1.73}
| 2,150 38.5-428 Control lever angle
i (1.36-151) = -
¢ 2,300 28.3-37.3 @ 35.5 - 43.5 degree
i (1.00-1.31) Ya | 243-28.7mm (0957 -1.130in)
2,500 96-14.6
) (0.34 - 0.51) 8 31.0 - 47.0 degree
&
' 2,700  [Below 50 (0.18} 9.3 -12.9 mm (0.366 - 0.508 in)
Switch OFF 350 0 (0) - - N _
Idle stop 350 45-85 C -
e (0.16 - 0.30) - =
Ve 450  |Below 2.0 {0.07)
; 2-5 Solenoid Max. cut-in voltage: 8V
i | Test voltage: 12 - 14V

| EF-103



INJECTION PUMP

v

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

Control lever angle measurement position
Measure control lever angles {«, 8) at hole “A"’.

[\, Ya=24.3.28.7 mm (0.957 - 1130 in)

EF-104
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INJECTION PUMP

nt'd) |

FO06H

' TD25 ENGINE MODEL

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

Injection pump assembly No. 104740-9632 Pump rotation: Clockwise—viewed from drive side
Part No. 16700-44G04 Pre-stroke: -
Charge air press . . .
. P
| 1. Setting umfp»"snpeed Settings kPa anfe;er;::e mﬂdeh;/ery
{mbar, mmHg, inHg) TS EHIPEL.0%
1-1 Timing device travel 1,700 - =
1-2 | Supply pump pressure 1,700 — -
1-3 | Full-load delivery without 1,100 48.0 - 49.0 mg 3.0 (0.11)
charge air pressure {1.69 - 1.72 Imp fl 02)/1,000 st
Full-load delivery with - - -
charge air pressure
1 -4 | Idle speed regulation 380 45-85mR 2.0 (0.07)
(0.16 - 0.30 imp f! 02)/1,000 st
1.5 | Start 100 450 - 80.0 me -
{1.58 - 2.82 Imp ft 0z)/1,000 st
1-6 | Full-load speed regulation 2,500 10.1 - 141 mg -
(0.36 - 0.50 tmp fl 02)/1,000 st
| 2. Test specifications Solenoid timer ON OFF
2-1 Timing device N =rpm 1,700 1,700 2,300
mm {in) 6.0-7.0 46-5.2 6.0-7.0
{0.236 - 0.276) {0.181 - 0.205) (0.236 - 0.276}
2-2 Supply pump N =rpm 1,100 1,700 1,100 1,700 2,150
kPa (bar, 441 - 520 579 - 657 343 - 402 481 - 539 569 - 628
kg/cm?, psi) (4.41 - 5.20, (5.79 - 6.57, (3.43-4.02, (4.81 -5.39, (5.69 - 6.28,
45-53,64-75) 5.9-6.7,84-95) |35-4.1,50-58) 4.9-55,70-78) 5.8-64,82 -91)
2-3 Overflow delivery N =rpm 1,100
1,100 ; .
mR (Imp fl 02}/ (Without O-ring)
43.0-87.0
10 sec. {1.51 - 3.06) 60-103
. : (2.1-3.6)
2-4 Fuel deliveries
Pump speed Fuel delivery Charge air press Difference in 3. Dimensions
Speed control lever RS0 mg (imp fl o2}/ kPa (mbar, delivery G
Ipm 1,000 st mmHg, inHg} me (Imp fl 0z) K 3.2-3.4mm (0.126 - 0.134 in)
- KF 5.7 -5.9mm (0.224 - 0.232 in)
End stop 1,100 47.5-495
(1.67-1.74) MS 0.9-1.1mm (0.035 - 0.043 in)
600 45.1 - 49.1 BCS it
(1.59 - 1.73)
2,150 38.5-42.8 Control lever angle
(1.36 - 1.561) = =
2,300 28.3-37.3 o 35.5 - 43.5 degree
{1.00- 1.31) Ya 24.3 - 28.7 mm (0.957 - 1.130 in)
2,500 9.6-14.6
{0.34 - 0.51) 8 31.0 - 41.0 degree
2,708" |Belows0(018) B 9.3-12.9 mm (0.366 - 0.508 in)
Switch OFF 350 0{0) = = = _
|dle stop 350 45-8.5 -
(0.16 - 0.30) £ =
450 Below 3.0 (0.11})
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
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INJECTION PUMP [VE
Service Data and Specifications (S.D.S.) (Contl

=

25 EN(

njection pumg
Part No.

Control lever angle measurement position
Measure control lever angles (a, 8) at hole “A"".
i

1, Setting

1-1 | Timi
1. 2 | Supp
1-3 | Full-
charg

Fulld

charg

] 4 Idle ¢
L -5 | Start
Rile | Fun

[\ Ya=24.3-28.7 mm (0.957 - 1.130 in) i

1-7 | ACS
"Test specific
2-1 Timing d

-';2 Supply p

SEF906H

2.3 Overflow

Switch OFF
Ie stop

§ Solenoid
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INJECTION PUMP

D25 ENGINE MODEL

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

.-. Injection pump assembly No.
_Part No.
.

104740-9642 Pump rotation: Clockwise—viewed from drive side
16700-44G0S Pre-stroke:

"

Charge air press

P . . .
1. Setting um:) ::eed Settings kPa D'”f:??ﬁ: mﬂd lel;/ery
5 {mbar, mmHg, inHg) P
~ 1-1 | Timing device trave! 1,700 4.7-5.1 mm (0.185 - 0.201 in) -
1-2 | Supply pump pressure 1,700 649 - 608 kPa (5.49 - 6.08 bar, -
6.6 - 6.2 kg/cm?, 80 - 88 psi)
1-3 | Full-load delivery without 1,100 48.0 -49.0 mg 3.0 (0.11)
charge air pressure {1.69 - 1.72 Imp fl 02)/1,000 st
Full-load delivery with - = -
charge air pressure
1-4 | \die speed regulation 350 45-85m2 2.0 (0.07)

(0.16 - 0.30 imp fi 0z)/1,000 st

1-5 | Start 100 45.0 -80.0 mg -
(1.58 - 2.82 imp fl 0z)/1,000 st
" 1.6 | Full-load speed regulation 2,500 10.1-14.1 me -
{0.36 - 0.50 Imp fl 0z)/1,000 st
. 1-7 | ACS adjustment 1,100 379-40.9 mR -21.9+0.7 -
(1.33-1.44 Imp fl 02)/1,000 st | (-219+7, 16415,
.. -6.46+0.20)
2. Test specifications
" 2.1 Timing device N = rpm 1,100 1,700 2,300
/ mm (in) 2.0 -3.2 (0.079 - 0.126) 4.6 -5.2 (0.181 - 0.205) 6.0 - 7.0 (0.236 - 0.276)
2-2 Supply pump N = rpm 1,100 1,700 2,150
f L kPa (bar, 402 - 461 (4.02 - 4.61, 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7.06,
EFIE kg/em? , psi) 4.1-4.7,58 67) 56 - 6.2, 80 - 88} 6.6-7.2,94 -102)
1 '_2_-3 Overflow delivery N =rpm 1,100
me (Imp fi 0z2)/ 43.0-87.0 {(1.51 - 3.06)
10 sec.
'I:_2-4 Fuel deliveries
A Pump speed Fuel delivery Charge air press Difference in 3. Dimensions
Speed controf lever P mpe m2 {Imp fl oz)/ kPa (mbar, delivery -
i P 1,000 st mmHg, inHg) | m2 (Imp fl 0z) K 3.2-3.4mm {0.126 - 0.134 in)
' End stop 1,100 475-495 _ KF 5.7 -5.9 mm (0.224 - 0.232 in)
' (1.67-1.74) MS | 09-1.1 mm (0.035 - 0.043 in)
i 600 45.1-49.1 ie
(1.69 - 1.73) BGS =
1,100 374-414 -21.9+0.7 Control laver angle
(1.32-1.46) (-219+7,
-16415, @ 35.5 - 43.5 degree
-6.46+0.20) -
Ya 24,3 -28.7 mm (0.957 - 1.130 in)
2,150 385-428 -
(1.36 - 1.51) [¢] 31.0 - 41.0 degree
2,300 28.3-373 _ R
{(1.00 - 1.31) B 9.3 -12.9 mm (0.366 - 0.508 in)
) 2,500 ' 96-146 _ ; -
it | (0.34 - 0.51)
. 2,700 | Below 5.0 (0.18) - c =
. Switch OFF 350 0 (0) - -
 dle stop 350 45-85
4 {0.16 - 0.30) - -
._ 400 Below 3.0 {0.11)
. 2-5 Solenoid Max. cut-in voltage: 8V
Test voitage: 12 - 14V
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Conthos ENGINE MOD

it l;c:mn pump assembly Mo,
Control lever angle measurement position ™ =
Measure control lever angles («, 8) at hole “A".

iSetting

[-1 ] Timing device travel

112 | Supply pump pressu

=3 | Fuli-load delivery wi

charge air pressure
Hole A Full-load delivery wi
i charge air pressure
P,

v
7 ) -4 | ldle speed regulation

<)
e 1
e
45‘( :
e ] -5 | Start
‘.! [ Ya=24.3-28.7 mm (0.957 - 1.130 in)

:6 | Full-load speed regul:

* 17 | Load timer adjustme:

-_—

Bst spacifications Sole

I Timing device M

1 "
"

SEf Supply pump N

| kF

kg/c

+ Overflow delivery N

me (t

1

Fuet deliveries

id control lever Pump sp
rpm
top 1,10
60C
2,15C
2,300
2,500
2,700
| OFF 350
p 350
450

Solenoid

EF-108




906H

T

| Injection pump assembly No. 104740-7180 Pump rotation: Clockwise—viewed from drive side
" Part No. 16700-44G06 Pre-stroke: —
Charge air press Difference in
1. Setting P“mrp rsnpeed Settings kPa delivery
5 {mbar, mmHg, inHg) me (Imp fl oz)
1-1 | Timing device travel 1,100 ST OM: 3.9-4.7mm (0.154 - 0.185in) | S/T: Solenoid -
OFF: 2.4 - 28 mm {0,084 - 0.110in) timer
1-2 | Supply pump pressure 1,100 ON: 441 -520 kPa (4.41 - 5.20 bar, -
SIT 4.5 -53 kg/cm?, 64 - 75 psi)
OFF: 343 - 402 kPa (3.43 - 4.02 bar,
3.5-4.1 kg/cm?, 50 - 58 psi)
1-3 | Full-ioad delivery without 1,100 48.0 - 49.0 mQ 3.0 (0.11)
charge air pressure {1.69 - 1.72 1mp fl 02)/1,000 st
Fuli-load defivery with = == —
charge air pressure
1-4 | Idle speed regulation 350 45-85mQ 2.0 (0.07)
{0.16 - 0.30 Imp fl 02)/1,000 st
1-5 | Start 100 45.0 - 80.0 m2 -
{1.58 - 2.82 Imp fl 0z)/1,000 st
1-6 | Full-load speed regulation 2,500 10.1-14.1me -
{0.36 - 0.50 Imp fl 02)/1,000 st
1-7 | Load timer adjustment 1,100 T - 1.0£0.2 mm (0.039+0.008 in) -
- ——— — —
2, Test specifications Solenoid timer ON OFF
2-1 Timing device N =rpm 1,100 1,100 1,700 2,300
mm {in) 3.8-48 23-29 43-55 6.0-7.0
{0.150 - 0.189) (0.091 - 0.114) (0.169-0.217) (0.236 - 0.276)
2-2 Supply pump N =rpm 1,100 1,700 1,100 1,700 2,150
kPa (bar, 441 - 520 - 579 - 657 343 - 402 481 - 539 569 - 628
kgfcm?, psi) (4.41-5.20, (5.79 - 6.57, (3.43-4.02, (4.81 - 5.39, (5.69 - 6.28,
45-53,64-75) 59-6.7,84-95) [3.5-4.1,50-58) 4.9-55,70-78) 5.8-6.4,82-91)
2-3 Overflow delivery N = rpm 1100 1,100
mg (Imp fl oz)/ ~ (Without O-ring)
43.0-87.0
10 sec. (1.51 - 3.06) 60- 103
’ : (2.1-3.6)
2-4 Fuel deliveries
Pump speed Fuel delivery Charge air press Difference in 3. Dimensions
Speed control lever e mR {Imp fl oz}/ kPa (m‘bar, delivery K 3.2.3.4 mm (0.126 - 0.134 in)
1,000 st mmHyg, inHg) m2 (Imp fl 0z)
KF - 5.7 - 5.9 mm {0.224 - 0.232 in)
End stop 1,100 47.5-495
(1.67 -1.74) MS 0.9-1.1 mm (0.035- 0.043 in)
GOD 45,1 - 49.1 BCS =
(1.59 - 1.73) s 7 |
2,150 38.5.42.7 ontrol lever angle
{1.36 - 1.50! - - a 35.5 - 43.5 degree
2,300 238 287% Ya | 24.3-28.7mm (0.957-1.130 in)
(1.00 - 1.31)
2,500 96-146 g 31.0 - 41.0 degree
(0.34 - 0.51) B 9.3-12.9 mm {0.366 - 0.508 in)
2,700 Below 5.0 (0.18)
¥ =
Switch OFF 350 0 (0) - - c
Idle stop 350 45-85 ==
{0.16 - 0.30) - -
450 Below 3.0(0.11)
2-5 Solenoid Max. cut-in voitage: 8V
Test voltage: 12- 14V

INJECTION PUMP

7D25 ENGINE MODEL

Service Data and Specifications (S.D.S.) (Cont’d)
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INJECTION PUMP V]
Service Data and Specifications (S.D.S) (Cont'd)

Load timer adjustment
® Adjustment
1) Fix control lever in position satisfying the following conditions.
Boost Pressure : —
Pump Speed

Control lever .
Measure contr

Fuel Injection
Quantity

2) With control lever positioned as described in 1)

1,100 rpm

conforms to specified values.

38.0+0.5 m® (1.34+0.02 Imp fl 0z)/1,000 st

above, adjust governor sleeve so that timer strok

)

Control iever position Specified values
Pump speed Fuel mje.ctnon Boost pressure Timer stroke Tnmer stroje
orm quantity kPa (mbar, mmHag. inH ) mm (in) reduction value
P mg (Imp 1 0z}/1,000 st E : 8. inHg mm {in)
1.100 37.0-39.0 . 0.7-1.3
! (1.30-1.37) (0.028 - 0.051})
285-315 1.2-22
1 - = B
1100 (1.00-1.11) (0.047-0.087) =

If there is no designation in the specifications for the solenoid timer's ON-OFF
should be regarded as OFF.

EF-110
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VE] INJECTION PUMP
td) Service Data and Specifications (S.D.S.) (Cont’d)

Control lever angle measurement position
Measure control lever angles {(«, 8) at hole “A"".

Ya=24.3-28.7 mm (0.957 - 1.130 in}

SEF906H
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INJECTION PUMP [VE]
Service Data and Specifications (S.D.S.) (Cont'd) "

TD25 ENGINE MODEL

Injection pump assembly No.
Part No.

104740-7200

16700-30N04 Pump rotation: Clockwise—viewed from drive side

1. Test conditions

.

1-1 Nozzle: 105780-0000 (NP-DN12SD12T)
1-2 Nozzle holder: 105780-2080 {(EF8511/9)

] +480 +4.9
1-3 Nozzle opening pressure: 14711 kPe(147.17 )~ bar,

1-4 Injection pipe: 2 x 6 x 840 mm (0.08 x 0.24 x 33.07 in}

+ +9
1-5 Fuel oil temperature: 45 (5)"0 (113 0°F) _
1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psi
1so+g kglem?, 2,133"3’ psi} ]

15

Charge air press . . ! ..
2. Setting P“mrp r“:’eed Settings kPa D'ffe;e("lcr: '"::’z')vw .
P {mbar, mmHg, inHg) & P It
2-1 | Timing device travel 1,700 4.7 -5.1 mm (0.185 - 0.201 in) —
2-2 | Supply pump pressure 1,700 549 - 608 kPa (5.49 - 6.08 bar, -
5.6 - 6.2 kg/cm?, 80 - 88 psi)
2-3 | Full-load delivery 1,100 48.0 - 49.0 me 3.0 {0.11)
(1.69 - 1.72 imp fl 02)/1,000 st
2-4 | Idle speed regulation 350 45-8.5 me =% 2.0 (0.07)
(0.16 - 0.30 Imp fl 02)/1,000 st
2-5 | Start 100 45.0 - 80.0 mQ -
(1.58 - 2.82 Imp fl 0z)/1,000 st "y
2-6 | Full-load speed regulation 2,500 10.1-14.1 mQ -
{0.36 - 0.50 Imp fl 02)/1,000 st
3. Test specifications .[_
3-1 Timing device N = rpm 1,100 1,700 2,300 q 1
mm (in} 2.0-3.2(0.079-0.126) | 4.6-5,2 (0.181 - 0.205) | 6.0- 7.0 {(0.236 - 0.276)
3-2 Supply pump N =rpm 1,100 1,700 2,150 4
kPa (bar, kg/cm?, psi) 402 - 461 (4.02 - 4.61, 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7.06, X
4.1-4.7,58 - 67} 5.6-6.2,80-88) 6.6 -7.2,94-102)

3-3 Overflow delivery N =rpm

me (lmp fl 0z}/10 sec.

1,100
43.0 - 87.0 (1.51 - 3.06}

3-4 Fuel injection quantities A
Fuel delivery Charge air press Difference in ¥ ]
?::Z’rd Z:I':;:' P“mrp rs:eed me (Imp floz}/ |  kPa (mbar, delivery
R P 1,000 st mmHg, inHg) mg (Imp fi oz) s
Max. speed 1,100 475-495 -4 %
(1.67 - 1.74) 4. Dimensions il
600 45.1-49.1 s T EL
{(1.59-1.73) [ 3.2-3.4mm (0.126 - 0.134 in
2,150 38.5-428 KF 5.7 -5.9 mm (0.224 - 0.232 in) I
11.36- 1.51) = - Ms 0.9-1.1 mm (0.035 - 0.043 in) 1
2,300 28.3-37.3 +
(1.00- 1.31) BCS - i
2,500 96-146 Pre-stroke _ -
(0.34-0.51) -
2,700 Below 5.0 (0.18) Control lever angle | R
— - I
Switch OFF 350 0(0) - - 3 35.5 - 43.5 degree 3 b
Magget yalve ¥s 24.3-28.7 mm (0.957 - 1.130n) _
Idllng 350 45-85 31.0-41.0 degree k| ; ,
(0.16 - 0.30) - = |
450 Below 3.0 {0.11) 9.3 - 12.9 mm (0.366 - 0.508 in) 3 1
3.5 Solenoid Max. cut-in voltage: 8V ¥ = |
Test voltage: 12 - 14V c = [
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont'd)

Control lever angle measurement position
easure the control lever angles (¢, 8) at hole “A”.

Ya=24.3-28.7 mm (0.957 - 1.130 in)

|_
i

76) ¥ !

SEF906H
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INJECTION PUMP

TD25 ENGINE MODEL

Service Data and Specifications (S.D.S.) (Cont’d]

Injection pump assembly No.

Part No.

104740-7210
16700-30N05

Pump rotation: Clockwise—viewed from drive sid

Control lever angle m

i

;é'asure the control l¢

B

1. Test conditions

11

Nozzle: 105780-0000 (NP-DN12SD12T)

1-2 Nozzle holder: 105780-2080 (EF8511/9)

1-4

Injection pipe: 2 x 6 x 840 mm {0.08 x 0.24 x 33.07 in}
+5
1:5 Fuel oil tamperature: 45 _ “C (113

19°F:I

ra8i el a o
1-3 Mozzle opaning pressure: I g - R g Bk 1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 ps
150*: gt :?.I:II'I']lIl psi|
Charge air press . . .
TP {mbar, mmHg, inHg) =
2 -1 | Timing device travel 1,100 T oM 2.2 -4.7 mm (0.154 - 0.185 in} =
OFF: 2.4 .28 mm {0.094 - 0.110 in)
2-2 | Supply pump pressure 1,100 ON: 441 - 520 kPa {4.41 - 5.20 bar, -
ot 4.5 - 5.3 kg/em?, 64 - 75 psi)
OFF: 343 - 402 kPa (3.43 - 4.02 bar,
3.5-4.1 kg/cm?, 60 - 58 psi)
2 -3 | Full-load delivery 1,100 48.0 - 49.0 m2 3.010.11)
(1.69 - 1.72 imp ft 02}/1,000 st =
2 -4 | Idie speed regulation 360 4.5-8.6 mg 2.0 {0.07}
{0.16 - 0.30 tmp fl 02)/1,000 st
2-5 |Start 1640 45.0 - 80.0 mR -
{1.58 - 2.82 imp i 02)/1,000 st
2-6 | Full-load speed regulation 2,500 10.1 - 14,1 mQ -
{0.36 - 0.50 Imp fl 02)/1,000 st
3. Test specifications Soienoid timer O OFF
3-1 Timing device N = rpm 1,100 1,100 1,700 2,300 ]
mm (in) 3.8 -4.8 {0.150 - 0.189) 23-29 43-55 6.0-7.0 H h x -
{0.091 - 0.114) (0.169 - 0.217) (0.236-0.276) §if there is no designat
3-2 Supply pump N = rpm 1.100 1700 1,100 1,700 <l hould be regarded as
kPa {bar, 441 - 520 (4.41 - 5.20,|579 - 657 (5.79 - 6.57, |343 - 402 (3.43 - 4.02,]1 481 - 533 {4.81 - 5.39,| 569 - 628 (5.69 - 6.8
kg/em?, psi) 45-5.3,64-75) 5.9-6.7,84 -95) 3.5-4.1,50-58) 4.9-5.5,70-78) 5.8 -6.4,82-91)

3-3 Overflow delivery

N = rpm
mg (Imp fl oz)/
10 gae

1,100
43.0-87.0
(1.51 - 3.06)

1,100
60- 103
{2.1-3.6)
(Without O-ring)

3 -4 Fuel injection quantities

. . . F
Speed control Pump speed Fuel delivery Charge air press D|ffer.ence in
(s posMNGR e mg {Imp fl oz)/ kPa {mbar, delivery
P 1,000 st mmHg, inHg) | me (Imp fl 02)
Max. speed 1,100 47.5-49.5 4. Dimensions
(1.67 - 1.74)
600 45.1-49.1 K 3.2-3.4 mm (0.126 - 0.134 in)
(1.69 - 1.73) I
2150 38.5-428 KF 5.7 - 5.9 mm (0.224 - 0.232 in}
(1.36 - 1.51) - — msS 0.9-1.1 mm (0.035 - 0.043 in}
2,300 28.3-37.3
{1.00 - 1.31) i
2,500 9.6-14.6 Pre-stroke =
{0.34 - 0.51)
2700 Below 5.0 (0.18) Control lever angle
Switch QFF 350 0 (0) = - o 35.5 - 43.5 degree
Magnet vatve Ya 24.3-28.7 mm (0.957 - 1.130i
Idling 3560 45-8.5 i 31.0 - 41.0 degree
(0.16 - 0.30) E - [
312! .366 - 0.508
450 | Below 3.0 (0.11) el Dl e P
3-5 Solenoid Max. cut-in voltage: 8V v N
Test voltage: 12 - 14V C =
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INJECTION PUMP
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69 - 6.28,
12-91)

1.130 in}

508 in)

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

Control lever angle measurement position
Measure the control lever angles (a, 8) at hole A"

[\ Ya=243-28.7 mm (0.957 -1.130 in)

SEF906H

L 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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I INJECTION PUMP

kPa (bar, kg/cm?, psi)

402 - 461 {4.02 - 4.61,
4.1-4.7,58 -67)

549 - 608 (5.49 - 6.08,
5.6-6.2,80-88)

' ' TD25 ENGINE MODEL Service Data and Specifications (S.D.S. ) (Cont’ d)
3 Injection pump assembly No. 104740-7220 0
} = de
I B i 16700. 30008 Pump rotation: Clockwise—viewed from drive si
i}
' 1. Test conditions
| 1-1 Nozzle: 105780-0000 (NP-DN12SD12T)} 1-4 |Injection pipe: 2 x6 x 840 mm (0.08 x 0.24 x 33.07 in}
| 1-2 Nozzle holder: 105780-2080 (EF8511/9) 1-5 Fuel oil temperature: 45 °c (113+9 °F)
e +490 q
! 1-3 Nozzle opening pressure: 4711 KPa(147.7 " bar, 1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psi)
150°3 kgfem?, 2333"7  osi :
]
i Charge air press R 3 Ly
i 2. Setting P”"'rp rs:ew Settings kPa D’ffr::zeac; ”;Id:lz';’_eu .
1 P (mbar, mmHg, inHg) R [
i | 2 -1 | Timing device travel 1,700 4.7 -5.1 mm (0.185 - 0.201 in) - =
|| 2-2 | Supply pump pressure 1,700 549 - 608 kPa (5.49 - 6.08 bar, - -
i 5.6 - 6.2 kg/cm?, 80 - 88 psi)
i1 2-3 | Fult-load delivery 1,100 48.0 - 49.0 mp = 3.0 (0.11)
‘! (1.69 - 1.72 1mp 1 02)/1,000 st
:' 2-4 | Idle speed regulation 350 4.5 -85 mg = 2.0 (0.07)
}’ (0.16 - 0.30 Imp fl 02)/1,000 st
i | 2-5 [ Start 100 45.0 - 80.0 mge — -
| ‘I| (1.58 - 2.82 Imp fi 0z)/1,000 st
]| 2-6 | Full-load speed regulation 2,500 10.1-14.1 me N -
HH (0.36 - 0.50 Imp ft 02)/1,000 st
!i 2-7 | A.C.S. adjustment 1,100 36.1-39.1 me —~21.910.7 {=219+7, -
| (1.27 - 1.38 Imp fl 02)/1,000 st —16415, ~6.46+0.20)
i 3. Test specifications
il 3-1 Timing device N =rpm 1,100 1,700 2,300
H : mm (in) 2.0-3.2(0.079-0.126) |4.6-5.2 (0.181-0.205) | 6.0 - 7.0 (0.236 - 0.27§ ;
3-2 Supply pump N = rpm 1,100 1,700 2,150

647 - 706 (6.47 - 7.06;
6.6-7.2,94 - 102}

3 -3 Overflow delivery N =rpm -

i | m2 (imp f1 02)/10 sec.
3 -4 Fuel injection quantities
i
Fuel delivery Charge air press Difference in
il 'SPEEd co.r:t'rol Fum@ speed me {Imp fl oz)/ kPa (mbar, delivery
SKELiposIon gagd 1,000 st mmHg, inHg) mg (Imp fl 02)
Max. speed 1,100 47.5-495 -
I (1.67 - 1.74) 4. Dimensions
il 1,100 35.6-39.6 | —21.9:0.7 (—219¢7, -
]E (125-1.39)  |~16425, —6.46:0.20) K 3.2-3.4mm (0.126 - 0.134in)
|
| 600 45.1 - 49,1 - A
KF 7-5. X -0. H
1_ ) 5.7 -5.9 mm (0.224 - 0.232 B
| 2,150 38.5-42.8 - - MS 0.9-1.1 mm {0.035 - 0.043 in_).
{| (1.36 - 1.51) ’
| 2,300 28.3-37.3 - 8o
il (1.00 - 1.31) Pre-stroke -
I ] 2,500 9.6-146 =
I (0.34-0.51) Control lever angle
) 2,700 Below 5.0 (0.18) -
| & 35.5 - 48.5 degree
Il Switch OFF 350 010 - - :
I el ¥a 24.3-28.7 mm (0.957 - 1.1300n) j
1? 1dling 350 45-85 [ 31.0 - 41.0 degree
! (0.16 - 0.30) N E B 9.3-12.9 mm (0.366 - 0.508in)’"
| 450 Below 3.0 {0.11) !
| ] 3-5 Solenoid Max. cut-in voltage: 8V ¥ -
il Test voitage: 12 - 14V c -
AN
|

EF-116




INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont’d)

sd |
i Control lever angle measurement position
‘Measure the control lever angles {«, 8} at hole ""A"".

1 psi) 1 I

;_,A—J

|\, Ya=24.3-28.7 mm (0.957 - 1.130 in}

SEFQ06H
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INJECTION PUMP |
) TD25

Service Data and Specifications (S.D.S.) (Cont’d
Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes Injection |
1. Full-load fuel injection quantity adjustment | Part No.
(1) Remove the A.C.S. cover, the bellows and the adjusting shims. _ , N eroh
{2) Perform all adjustments as described in the adjusting specifications, except for A.C.S. adjustment. ——
2. A.C.S. adjustment 1

{1) Attach the A.C.S. cover, the bellows.and the adjusting shims.

. . . e / 1-3 No:
(2) At a pump speed of 1,100 rpm and referring to the graph below, use the shims to adjust the fuel injec-
tion quantity decrease quantity according to the altitude. '
| 2. Setting
241 |7
Adjustment limit
———=—=""C""Inspection limit | €3 13
0 1
(1]} |
N\ 2:3 |F
i
r\\\ \ 2:4 [1e
\k\ 25 |5t
I 5 \ |
g (02 ‘?} m
= \ b
N | 27 |
. DN - R
s i ===
g Iy \‘ 3. Test specii
= W . -
IS 10 i
g (04) nWh 5
© 5 —_
g \h\.ﬂ\_\ 1 3-2 Supply
g \
z \'%{\\
g R & ' 3-3 Overflo
¥ g NN :-
g (08 NN I =
(] N N I8
2 BN [ 3.4 Fuel
am .\ .;'q —
R Speed
LY \ \ 4 W 2. {
[N By lever pi
Y i
20 A\ .
{0.7) b { Max. speed
|
o 1,000 2,000 3,000 4,000 ]
{0) (3,281) {6,562) {9,843) (13,124) 1
Altitude m (ft) -
101.3 89.6 794 70.1 61.6
1,013,760, (896,672, (794, 596, (701, 526, (616, 462,
29.92) 26.46) 23.46) 20.71) 18.19) SEF371]
[
Atmospheric pressure kPa {mbar, mmHg, inHg)
W switch OFF
' Magnet valw
| 1dting

" .3-5 Solen




F3711

11
| 1.2 Nozzle holder:

INJECTION PUMP

' TD25 ENGINE MODEL

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

Part Mo,

. Injection pump assembly No.

104740-7230
16700-30N07

Pump rotation: Clockwise—viewed from drive side

1. Test conditions

1-3 Nozzie opening pressure:

Nozzle: 105780-0000 (NP-DN12SD12T)
105780-2080 (EF8511/9)

+490

14,711

+
kPa (147.1 o

150" kg/em?, 2133°7" s

bar,

1-4

"
1-5 Fuel oil temperature: 45

&
o

Injection pipe: 2 x 6 x 840 mm (0.08 x 0.24 x 33.07 in)

. 8.
Ci113 o Fi

1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psi)

Charge air press . . .
2. Setring puenp gpesd Settings ks R
{mbar, mmHg, inHg) L
2-1 | Timing device travel 1,100 SIT ON: 3.9-4.7 mm (0.154 - 0.185 in) -
OFF: 2.4-2.8 mm {0.094 - 0.110 in)
2-2 | Supply pump pressure 1,100 ON: 471 - 549 kPa (4.71 - 5.49 bar,
SIT 4.8 - 5.6 kg/em?, 68 - 80 psi) 7
OFF: 373 -432 kPa (3.73 - 4.32 bar,
3.8 - 4.4 kg/em?*, 54 - 63 psi}
2-3 i Full-load delivery 1,100 48.0 - 49.0 mQ 3.0(0.11)
{1.69 - 1.72 Imp fl 0z)/1,000 st
2-4 | Idle speed regulation 350 45-8.5 mR 2.0 (0.07)
(0.16 - 0.30 tmp ff 02)/1,000 st
2-5 | Start 100 45.0 - 80.0 mQ
(1.8 - 2.82 Imp fl 02}/1,000 st
2-6 | Full-load speed regulation 1,100 10.1 - 14.1 me -
{0.36 - 0.50 Imp fl 0z}/1,000 st
2 -7 | Load-timer adjustment 1,100 T —0.7:0.2 mm (0.028+0.008 in) -
3. Test specifications Solunaid Timer [t OFF
3-1 Timing device N = rpm 1,100 1,700 = 1,100 1,700 2,300
mm {in} 3E-48 5713 23.29 43-55 B0-7.0
{0.150 - 0.189) {0.224 - 0.287) (0.091 - 0.114) {0.169 - 0.217} {0.236 - 0.276)
3-2 Supply pump N = rpm 1,100 1,700 1,100 1,700 2,150
kPa {(bar, 471 - 549 (4.71 - 5.49,|608 - 686 (6.08 - 6.86, {373 - 432 (3.73 - 4.32,|510 - 569 {5.10 - 6.69,[598 - 657 (5.98 - 6.57,
kg/em?, psi) 4.8 -5.6, 68 -80) 6.2 - 7.0, 88 - 100) 3.8-4.4,54-63} 5.2-58,74-82) 6.1-6.7,87 - 95}
3.3 Overflow delivery N = rpm 1,100 1,100
mg (Imp fl 0z)/ 43.0-870 60-103
10 s20. (1.51 - 3.086) (2.1-3.8)
{Without O-ring}
3.4 Fuel injection quantities
Fuel delivery Charge air press Difference in
|
IS:/?d :)2;1:;?1 Fiimiy ::eed me (Imp fl 0z)/ kPa {mbar, delivery
vp iR 1,000 st mmHg, inHg) me {Imp fl 02)
Max. speed 1,100 47.5-49.5 4. Dimensi
(1.67 - 1.74) - Rpens
0D 45.1-49.1 K 3.2-3.4mm (0.126 - 0.134 in)
{1.59-1.73)
(1.36 - 1.50) - 2 MsS 0.9 - 1.1 mm (0.035 - 0.043 in)
2,300 28.3-37.3
{1.00 - 1.31) BCS -
2,500 9.6-14.6 Pre-stroke -
(0.34 - 0.51)
2,700 | Below 5.0 (0.18) Contral lever angle
Switch OFF 350 0 (0) - ~ A 35.4 - 43.4 degree
Magnet valve Ya 24.3-28.7 mm (0.957 - 1.130 in)
Idting 350 45-85 B 31.0 - 41.0 degree
(0.16 - 0.30) -~ = i
B 3-12. .366 - 0.
450 | Below 3.0 (0.11) 93 - 129 mm:{9366 - 0508Iy)
3-5 Solenoid Max. cut-in voltage: 8V ¥ v
Test voltage: 12 - 14V -
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INJECTION PUMP

Service Data and Specific

If there is no designation in the specifications for the Solenoid Timer's ON-0

should be regarded as OFF.

Load-timre adjustment
1. Adjustment

(1) Fix the control lever in the position satisfying the following conditions. %

Boost pressure:
Pump speed:

(2) With the control lever positioned as described in (1) above, adjust the ,

1,100 rpm
Fuel injection quantity: 39.0:0.5 m¢ (1.37+0.02 Imp fl 02)/1,000 st

stroke conforms to the specified values (item 2 - 7).

o

Control lever position
Pump speed Fuel injection guantity Boost pressure Tirmr_' -

pm mg (Imp fl 02)/1,000 st kPa {mbar, mmHg, inHg) mm il

39.0£1.0
15100 (1.37£0.04) =

30.0:2.5 !
1 =

2 (1.06+0.09)

Control lever angle measurement position

Measure the control lever angles (e, §) at hole “A"’.

EF-120

Servic
104740 7345 ¢ Data and
15?90-30;.493

Pump rota

250127
EF&E]TJ{SJ
{

&y .0
¥ lidz y o

T Injection
-5 Fuel o)
1-6 SUDD'V pu

Settings

OFF: 243 -
3.5. 4.1 ka/c
‘418.0 -49.0 mg
63 .
- 1.72 limp 02)/1,000 s¢
(4.5 ~8.5 mg
0.16 -
16-0.30 Imp f 02)/1,000 st
‘415.0 -80.0 me
-58 - 2,82 Imp 5 02)/1,000 st
(100.1 141 mp
.36 - 0.50 Imp £ 02)/1,000 st

BCs

Pre-stroj

a
8
B
ek Cutin votage, gy
L oltage: 13 1410 ¥
c
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INJECTION PUMP

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.

Load-timre adjustment

1. Adjustment

{1) Fix the control lever in the position satisfying the following conditions.
Boost pressure: -
Pump speed: 1,100 rpm
Fuel injection quantity: 39.0:0.5 mg {1.37+0.02 Imp fl 0z)/1,000 st

(2) With the control lever positioned as described in (1) above, adjust the governor sleeve so that the timer

stroke conforms to the specified values (item 2 - 7).

TD25
Injectio
Part No

1. Test

RIS h
1.2 N
1.3 N

[
b
2. Setting

1

b= S

Control lever position Specified values
el o . . Timer stroke .3 |
Pump speed Fuel injection quantity Boost pressure Timer stroke coduction Vel
rpm mR {Imp fl 02)/1,000 st kPa {mbar, mmHg, inHg) mm (in) . :
mm {in) il
= 39.0:1.0 B ~ 0.7£0.2
' (1.37:0.04) (0.028:0.008) =B | E
1 700 30.0:+2.5 = 1.40.5 6 | F
! (1.06+0.09} (0.05510.020)
Test sp
. 3.1 Tin
Control lever angle measurement position i
Measure the control lever angles («, ) at hole A"’
‘2 Sur
'-:3 Ove
B
13-4 F
‘.' Spet¢ -
~ leve
Max. spe
14
Ya=24.3-28.7 mm (0.957 - 1.130 in)
-
: Switch ¢
[ a'gnet \
Idling

EF-120







vel | INJECTION PUMP | VE ]

-

i. - - - pe - 1]
ont’d) W 1D25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont’d)
position Unjection pump assembly No. 104740-7240

[ par No. e Pump rotation: Clockwise—viewed from drive side

L
_]1. Test conditions
E

_I1-1 Nozzle: 105780-0000 {NP-DN12SD12T) 1-4 Injection pipe: 2 x 6 x 840 mm (0.08 x 0.24 x 33.07 in)

| +5 e
| 1.2 Noazzle holder: 105780-2080 (EF8511/9) 1-5 Fuel ail temperature: 45 u“C i 13+g Fi
it A4 ey
-3 Mozzle opening prissure: M1 g EPRIMTD - Rar 1.6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psi)
| 150*3 kglem?, 2,133°7 " psi)
!
h 4 | Pump speed Chargelairpress Difference in delivery
' | 2 Setting Settings kPa
I rpm (mbag: mHe, inHa) me (Imp fl oz)
he timer W 2.1 | Timing device travel 1000 | ; ON: 39-47 mm (0.164-0.185 in) -

OFF: 2.4-2.8 mm (0.094 - 0.110 in)

2.2 | Supply pump pressure 1,100 ON: 441 - 520 kPa (4.41 - 5.20 bar, -
i | /7 4553 kglem?, 64 -75 psi)

} OFF: 343 -402 kPa {3.43 - 4.02 bar,
= | 3.5 - 4.1 kgfem?, 50 - 58 psi)
ke A 2.3 | Futload detivery 1,100 48.0- 49.0 me 3.0 (0.11)
alue 1 {1.69 - 1.72 Imp fl 02}/1,000 st =
i. 2-4 | Idle speed regulation A0 4.5-85me 2.0 (0.07)
| {0.16 - 0.30 Imp fl 02)/1,000 st
a8) o 25 |stn 100 46.0- 80.0 mg -
o (1.58 - 2.82 Imp fl 02)/1,000 st
2-6 | Full-load speed regulation 2,500 10.1-14.1 mQ =
20) A i (0.36 - 0.50 Imp f 0z)/1,000 st
: 3. Test specifications Solenoid timer ON OFF
I-" 3-1 Timing device N = rpm 1,100 1,100 1,700 2,300
1 " mm {in} 3.8-4.8 (0.150 - 0.189) 2.3-29 43-55 6.0-7.0
| {0.091 - 0.114) (0.169 - 0.217) (0.236 - 0.276)
. 3-2 Supply pump N = rpm 1,100 1,700 1,100 1,700 2,150
&Pa (bar, 441 - 520 (4.41 - 6.20,| 579 - 657 (5.79 - 6.57, 343 - 402 (3.43 - 4.02,) 481 - 539 (4.81 - 5.39,| 569 - 628 (5.69 - 6.28,
kg/cm?, psi) 45-53, 64 -75) 5.9-6.7,84-95) 3.5 - 4.1, 50 - 58} 4.9-5.5,70-78) 6.8-6.4,82-91)
3.3 Overflow delivery N = rpm 1,100 1,100
' m2 {Imp fl 0z)/ 43.0-87.0 60 - 103
1 10 sec. {(1.51 - 3.06) (2.1-3.6)
{Without O-ring)
r
| 3-4 Fuel injection quantities
Fuel delivery Charge air press Difference in
i ed
f:;erd Z:.T.::\ P“mrp rs:e me (imp floz)/ |  kPa {mbar, delivery
o & 1,000 st mmHg, inHg} | mg (Imp fl 02)
Max. speed 1,100 47.5-49.5 _
(1.67 - 1.74) 4. Dimengions
600 45.1 - 49.1 ; R
3.2-3.4mm (0.126 - 0.134 in)
| (1.59 - 1.73) ’ '
] 2150 38.5-42.7 KF 5.7 -5.9 mm (0.224 - 0.232 in}
{1.36 - 1.50) = = MS 0.9 - 1.1 mm (0.035 - 0.043 in)
2,300 28.3-37.3
(1.00 - 1.31) BCS .
2,500 9.6-14.6 Pre-stroke -
0 (0.34 -0.51)
1 2,700 Below 5.0 (0.18) Control lever angle
‘I Sswitch OFF 380 0{0) - - o 50.0 - 58.0 degree
§  Magnet valve Ya 23.7 - 28.3 mm (0.933 - 1.114 in)
SEF906H § Idling 350 45-8.5 I 37.0 - 47.0 degree
o115~ 0ts0) - - B 10.7 - 14.8 mm (0.421 - 0.583 in)
450 | Below 2.0 (0.11) 07 - 148mm (D421~ 0583 in
“ 3.5 Solencid Max. cut-in voltage: 8V ¥ =
Test voltage: 12 - 14V C —

EF-121



Load-timer adjustment
1.

(1) Fix the control lever in the position satisf

(2) With the control lever positioned as described in

INJECTION PUMP

If there is no designation in the specificati id Ti
should be regarded as OFF.

Control lever angle measurement position
Measure control lever angles {a, ) at hole “A"".

Adjustment

ying the following conditions.
Boost pressure: -
Pump speed: 1,100 rpm

Fuel injection quantity: 35.0:0.5 me (1.23+0.02 Imp fl 0z)

(1) above, adjust the governor sleeve so that the timer

stroke conforms to the specified values {item 2 - 7)

Control lever position

Specified values
Pump speed Fuel injection quantity Boost pressure Timer stroke 'lL:‘lme.r strol;e
rpm mR {imp l 02)/1,000 st kPa (mbar, mmHg, inHg) mm (in) = UCthl? value
mm (in)
1100 35.0+1.0 = _ 1.020.3
. (1.2310.04) (0.039:0.012)
900 28.0%1.5 N _ 1.720.5 . Bwin
! (0.99+0.05) (0.067+0.020)  Magr
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INJECTION PUMP

5] | - Ly - y
’d) TD25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont’d)
tion Biecti . can
jection pump assembly No. 104740-7310 2 R . H
ump rotation: Clockwise—viewed from drive side
Part Mo, 16700-30N09 Bf
W 1. Test conditions
1 1-1 Nozzle: 105780-0000 (NP-DN12SD12T) 1-4 injection pipe: 2 x 6 x 840 mm (0.08 x 0.24 x 33.07 in)
45 +4
1-2 Nozzie holder: 105780-2080 (EF8511/9) 1-5 Fuel oil temperature: 45 0 °cinz g Fl
- +490 49
5 1-3 Nozzle opening pressure: '*7'' o kPa (147,170 bar, 1-6 Supply pump pressure: 20 kPa {0.20 bar, 0.2 ka/cm?, 2.8 psi)
g 150+g kq/cm’,2,l33+gl psi)
|
.' Charge air press . " ’
) 2. Setting Pump ::eed Settings kPa le:;e?lcr: mﬂdsl;;/ery
e i m {mbar, mmHg, inHg) R
,' 2-1 | Timing device travel 1,100 SIT ON: 3.9-4.7 mm {0.154 - 0.185 in) =
U OFF: 2.4 -2.8 mm {0.094 - 0.110 in)
2-2 | Supply pump pressure 1,100 ON: 481 - 539 kPa (4.81 - 5.39 bar, -
| /7 4955 kefem?, 70 - 78 psi)
| OFF: 373 -432 kPa {3.73 - 4.32 bar,
3.8 - 4.4 kg/cm?, 54 - 63 psi)
3 | 2-3 | Full-ioad delivery 1,100 448 - 45.8 mQ 3.0{0.11)
4 1 {1.58 - 1.61 tmp i 0z)/1,000 st ~
i 2-4 |Idle speed regulation ] 45-8.5me 2.0 {0.07)
p {0.16 - 0.30 Imp fl 0z}/1,000 st
2.5 sen 100 45.0 - 80.0 mg -
{1.58 - 2.82 Imp fl 0z)/1,000 st
| 2-6 | Full-load speed regulation 2,500 10.1-14.1mQ -
! (0.36 - 0.50 Imp f! 02)/1,000 st
i
2-7 | Load-timer adjustment 1,100 T — 1.0t0.2 mm (0.039+0.008 in) X -
_-J s 3. Test specifications Solenasd Limis el OFF
B |
{ 3-1 Timing device N=rpm 1,100 1,100 1,700 2,300
mm {in) 3.8-4.81{0.150 - 0.189) 23-28 #.3-65 6.0-7.0
i {0.091 - 0.114} {0.169 - 0.217) {0.236 - 0.276}
J6H .
3-2 Supply pump N=rpm 1,100 1,700 1,100 1,700 2,150
kPa (bar, 481 - 539 (4.81-5.39, 618 - 677 (6.18-6.77,|373 - 432 (3.73 - 4.32,|510 - 569 (5.10 - 5.69,|598 - 657 (5.98 - 6.57,
kg/em?, psi) 49-55,70-78) 6.3-6.9,90-98) 3.8-4.4,54-63) 5.2-5.8,74-82) 6.1-6.7,87 - 95)
3-3 Overflow delivery N = rpm 1,100 1,100
mQ {Imp fl 0z)/ 43.0-87.0 60 - 103
10 sec. (1.51 - 3.06) {2.1 - 3.6}
{Without O-ring}
3-4 Fuel injection quantities
Fuel delivery Charge air press Difference in
1 i
IS:liid ??z‘ Pumrp ::eed m2 {Imp fl oz)/ kPa (mbar, delivery
: e p 1,000 st mmHg, inHg) | me (imp fl 02)
1er
Max. speed 1,100 44.3-46.3 4. Dimensions
(1.56 - 1.63)
—=. 00 41.9-459 K 3.2-3.4 mm (0.126 - 0.134 in)
7 HEE2) KF 5.7 -5.9 mm (0.224 - 0.232 in)
- 2,150 35.3-39.5 A S 2R L ol
. (1.24 - 1.39) - - MS 0.9 - 1.1 mm (0.035 - 0.043 in}
_' 2,300 28.3-37.3 BCS 2
{1.00-1.31}
= 2,500 9.6-14.6 Pre-stroke =
{0.34 - 0.51) contrall ald
s 3700 | Below 5.0 (0.18) Ofltrg guarand
A Switch OFF 360 0(0) = = o 835 - 48.5 degree
= - Magnet valve Ya 24.3-28.7 mm (0.957 - 1.130 in)
1 Idling as0 45-85 31.0 - 41.0 degree
E (0.16 - 0.30} - - .
H 9.3 - 12.9 mm (0.366 - 0.508 in)
450 Below 3.0 (0.11)
_‘ 3-5 Solenoid Max. cut-in voltage: 8V 2 E
= Test voltage: 12 - 14V c =
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INJECTION PUMP 2
Service Data and Specifications (S.D.S.) (Cont'd) =

Contro! lever angle measurement position Ihjection
Measure the control lever angles (¢, ) at hole “A". 3'r'.t-N°-
1.!:_88ttin<

o ..Test sp

5 -1 Tin

i

SEF906H
¥ -
2-2 Sup

if there is no designation in the specifications for the Solenoid Timer's ON-OFF position, then the position
should be regarded as OFF. : |
3 2-3 Owve

Al

2:4 Fu
Speed ct
nd_stop

Switch OF

Ide'stop
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INJECTION PUMP

| TD25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont’'d)
W injection pump No. 104740-9782 Pump rotation: Clockwise—viewed from drive side
B II Part No. 16700-21T12 Pre-stroke: —
! Ch i
- arge air press ] ’ )
] 1. Setting Pumrp ::eed Settings KPa lefe;e:\::e mﬂdeh;/ery
E II' » {mbar, mmHg, inHg} me \imp g0z
.
~ 1-1 | Timing device travel 1,100 SIT ON: 3.9-4.7 mm (0.154 - 0.185 in) S/T: Solenoid timer =
I OFF: 2.4-2.8 mm (0.084 -0.110 in)
, 1-2 | Supply pump pressure 1,100 ON: 441 - 520 kPa (4.41 ~5,20 bar, -
| SIT 4.5 - 5.3 ka/cm?, 64 - 75 psi)
| OFF: 343 - 402 kPa (3.43 - 4.02 bar,
'. 3.5- 4.1 kg/cm?, 50 - 58 psi)
1-3 | Full-load delivery without 1,100 48.0 - 49.0 mg 3.0 (0.11)
charge air pressure {1.69 - 1.72 Imp fl 02)/1,000 st
Full load delivery with = _ =3
charge air pressure
1-4 | Idle speed regulation as0 45-8.5 mp 2.0 (0.07)
{0.16 - 0.30 Imp fl 02)/1,000 st
1.5 [ Start 100 45.0 - 80.0 mg -
(1.58 - 2.82 Imp fl 02)/1,000 st
o 1.6 | Full-load speed regulation 2,600 10.1 - 141 mQ -
(0.36 - 0.50 Imp ] 02)/1,000 st
e B
I
2. Test specifications Solenoid timer ON OFF
0 2.1 Timing device N =rpm 1,700 1,100 1,700 2,300
3 mm {in) 3.8-4.8{0.150-0.189) 231.28 4.3-55 6.0-7.0
h {0.091-0.114) (0.169 - 0.217) {0.236 - 0.276)
I8 2.2 Supply pump N =rpm 1,100 1,700 1,100 1,700 2,150
3 L} kPa (bar, 441 - 520 (4.41 - 5,20, 579 - 657 {5.79 - 6.57, |343 - 402 (3.43 - 4,02, 481 - 539 {4.81 - 5.39, 569 - 628 (5.69 - 6.28,
. kg/em?, psi) 4.5-5.3,64-75) 6.9-6.7,84 -95) 3.5-4.1,50-58) 49-65,70-78) 5.8-6.4,82-91)
2.3 Overflow dslivery N = rpm 1,100 1,100
mg (Imp fl oz)/ 43.0-87.0 60- 103
{ 10 sec. (1.51 - 3.06) (2.1-3.6)
{Without O-ring)
] 2-4 Fuel deliveries
'.- Pum ced Fuel delivery Charge air press Difference in 3. Dimensions
Speed control lever pispee me {Imp fl 0z)/ kPa (mbar, delivery
rem 1,000 st mmHg, inHg} mR {Imp f o2) K 3.2-3.4mm (0.126 - 0,134 in)
KF 5.7 -5.9 mm (0.224 - 0,232 in
End stop 1,100 47.5-495 i)
(1.67 - 1.74) MS. 0.9-1.1 mm (0.035 - 0.043 in)
: 600 45.1-49.1 BCS s
; (1.69 - 1.73)
il 2,150 38.5-42.8 Control lgver angle
| (1.36 - 1.51) - =
| 2,300 28.3-37.3 a 35.5 - 43.5 degree
. {(1.00-1.31) Ya 24.3 - 28.7 mm (0,957 - 1.130 in)
2,600 9.6 - 14.6
3 (0.34 - 0.51) B 31.0 - 41.0 degree
E | 2,700  |Below 5.0 (0.18) B 9.3 - 12.9 mm (0.366 - 0.508 in)
Switch OFF 350 0 (0) = = e i
/. Idle stop 380 45-85 c -
‘a {0.16 - 0.30) - -
& 450 Below 3.0 (0.11)
| 2.5 Solenoid Max. cut-in voltage: 8V
! Test voltage: 12- 14V
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INJECTION PUMP V& .
Service Data and Specifications (S.D.S.) (Co

Control lever angle measurement position
Measure control lever angles (a, 8) at hole “A".

Timil

Supp

Full-l
charg

Fuil-!
charg

“4 | Idles)

Start

\ Ya=24.3 -28.7 mm (0.957 - 1.130 in}

Full-k

.'.._ Load -

2. Test specific:

251 _'_]‘{hning de

Supplv Pt
If there is no designation in the specifications for the solenoid timer’'s ON-OFF position, then the pa k

should be regarded as OFF. 243 qyyemow
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VE] INJECTION PUMP

| R gs 5 ’
it'd) 'TD25 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont’d)
A injection pump No. 104740-7260 Pump rotation: Clockwise—viewed from drive side
ol b No. 16700-21T13 Pre-stroke: —
R
i Charge air press . . .
1. Setting Buaip sosad settings s PiESmuI oAy
! P (mbar, mmHg, inHg) o p Lo
1-1 | Timing device travel 1,100 ST ON: 3.9-4.7 mm (0.154 - 0.185 in) S/T: Solenoid timer =
OFF: 2.4-28 mm (0.094 -0.110 in}
1.2 | Supply pump pressure 1,100 ON: 441 - 520 kPa (4.41 - 5.20 bar, -
B g7 45-53 kg/cm?, 64 - 75 psi)
4 OFF: 343 - 402 kPa (3.43 - 4.02 bar,
. | 3.5 - 4.1 kg/cm?, 50 - 58 psi)
. 1-3 | Full-load delivery without 1,100 48.0 - 49.0 mg 3.0 (0.11)
charge air prassure (1.69 - 1.72 Imp fl 02)/1,000 st
e ] Full-load delivery with - =
g charge air pressure -
- I 1-4 | Idle speed regulation 360 45-8.5mQ 2.0 (0.07}
- {0.16 - 0.30 Imp fl 0z)/1,000 st
{ 1.5 | Start 100 45.0 - 80.0 mQ =
I‘ (1.58 - 2.82 Imp fi 0z)/1,000 st
| 1.6 | Full-load speed regulation 2,500 10.1-14.1 mg -
:l (0.36 - 0.50 Imp f1 0z)/1,000 st
. - 7 Load timer adjustment 1,100 T — 1.0+0.2 mm (0.039+0.008 in) =
3
H
| 2, Test specifications Solenoid timer ON OFF
| %.1 Timing device N = rom 1,100 1,100 1790 g
L - mm (in) 3.8-4.8{0.150- 0.189) 23-29 43-55 6.0-7.0
FQ06H B | {0.091-0.114) {0.169-0.217) (0.236 - 0.276)
S 5.0 supnly pump N = rpm 1,100 1,700 1,100 1,700 2,150
ltlon kPa (bar, 441 - 520 (4.41 - 5.20, 579 - 657 (5.79 - 6.57,|343 - 402 (3.43 - 4.02, 481 - 539 (4.81 - 5.39, 569 - 628 (5.69 - 6.28,
2 ¥ kg/em?, psi} 4.5 -5.3,64 - 75) 5.9-6.7,84-95) 3.5-4,1,50-58) 4.9-55,70-78) 58-6.4,82-91)
| 2.3 Overflowdelivery | N =rpm 1,100 1,100
M m% {Imp fl oz)/ 43.0-87.0 60 - 103
i 10 sec. {1.51 - 3.06) (2.1 - 3.6)
| (Without O-ring)
R § 2-4 Fuel deliveries
P d Fuel delivery Charge air press Difference in 3. Dimensions
. Speed contro! lever Ampispes mge (imp fl oz)/ kPa {mbar, delivery
| ram 1,000 st mmHg, inHg) | m2 (imp fi 0z) K 3.2-3.7 mm {0.126 - 0,146 in)
I KF 5.7 - 5.9 mm (0.224 - 0.232 in)
. Endstop 1,100 47.5-49.5 :
E i (1.67 - 1.74) mMS | 0.9-1.1 mm (0.035 - 0.043 in}
800 45.1 - 49.1 BCS —
I {1759 -1.73)
| 2,150 38.5-42.7 Control lever angle
; (1.36 - 1.50) - -
2,300 28.3-37.3 o 50.0 - 58.0 degree
| (1.00-1.31) Ya | 23.7-28.3mm {(0.933-1,114 in)
o 2,500 9.6-14.6
(0.34 - 0.51) 8 31.0 - 41.0 degree
Hapn, || Belaw 5,0 (0.16) B 9.3- 12.9 mm (0.366 - 0.508 in)
Switch OFF 350 0 (0) = = " _
' |dle stop 350 45-85 c =
(0.16 - 0.30} - =
t 450 Below 3.0 (0.11)
i' 2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
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INJECTION PUMP VE

Service Data and Specifications (S.D.S.) (Cont'd) 4
Load timet
& Adjusti
1) Fix cor
i Pur
Fu
2 With c
- formst

Control lever angle measurement position .
Measure control lever angles («, 8) at hole “A"’.

Pump

B e :
P

Ya \ Ya =237 - 28.3 mm (0.933 - 1.114 in)
|
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SEF906H
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1

INJECTION PUMP

[ Load timer adjustment

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

0 Adjustment
fi ,1) Fix control lever in position under the following conditions.
. Pump speed 1,100 rpm

Fuel injection quantity : 37.5 - 38.5 mg (1.32 - 1.36 Imp fl 02)/1,000 st
| 2) With control lever positioned as described in 1) above, adjust governor sleeve so that timer stroke con-
forms to specified values,

Control lever position

Specified values

Timer stroke

Pump speed Fuel injection quantity Boost pressure Timer stroke ducti |
rpm me {Imp fl 02)/1,000 st | kPa (mbar, mmHg, inHg) mm (in) ERRuERuVaRe
mm (in)
1,100 37.0-39.0(1.30-1.37} - - 0.7 - 1.3 (0.028 - 0.051)
1100 28.5-31.5(1.00-1.11) - - 1.2 -2.2 (0.047 - 0.087)
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INJECTION PUMP
Service Data and Specifications (S.D.S.) (Cont!d

If there is no di

TD25 ENGINE MODEL should be regarc

Injection pump assembly No.
Part No.

104740-7320
16700-21714

Control lever an
‘Measure the con

Pump rotation: Clockwise—viewed from drive side-

1. Test conditions

1-1 Nozzle: 105780-0000 (NP-DN12SD12T)

1-2 Nozzie holder: 105780-2080 (EF8511/9}

14711788 1, 1147.1°5% bar,

1-4 Injection pipe: 2 x 6 x 840 mm {0.08 x 0.24 x 33.07 in)

1-6 Fuel oil temperatura: dsiﬁnqn [1'13+g"|:p

1-3 Nozzle opening pressure: 1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psil;

150*3 kg/em?, 2,133*328 osil

Charge air press . ; . i
2. Setting Pum;p :npeed Settings Fre le:;e?;;e]mf;jsl;)very |
B {mbar, mmHg, inHg) P
2-1 Timing device travel 1,100 SIT ON: 3.9-4.7 mm {0.154 - 0.185 in) - }
OFF: 2.4-2.8 mm (0.094 - 0.110 in}
2-2  Supply pump pressure 1,100 ON: 481 - 539 kPa (4.81 - 5.39 bar, - )
T 4.9 - 5.5 kg/em?, 70 - 78 psi) :
OFF: 373 -432 kPa (3.73 - 4.32 bar, 1
3.8-4.4 kg/cm?, 54 - 63 psi)
2-3  Full-load detivery 1,100 44.8 - 45.8 m® 3.0 {0.11)
(1.58 - 1.61 Imp fl 0z)/1,000 st
2-4  {dle speed regulation 350 4.5-8.5 me 2.0 {0.07)
{0.16 - 0.30 Imp fl 02)/1,000 st
2-5 Start 100 45.0 - 80.0 mg -
(1.58 - 2.82 Imp fl 02)/1,000 st
2-6  Full-load speed reguiation 2 500 10.1-14.1 me -
{0.36 - 0.50 Imp fl 02)/1,000 st [
2-7  Load-timer adjustment 1,00 | T—1.0:0.2 mm (0.039+0.008 in) - E
3. Test specifications Solenoid timer ON OFF
3-1 Timing device N = rpm 1,100 1,100 1,700 2,300
mm {in) 3.8-4.8 (0.150 - 0.189) 23-29 43-55 6.0-70
(0.091 - 0.114) {0.169 - 0.217) (0.236-0.276)
B
3-2 Supply pump N = rpm 1,100 1,700 1,100 1,700 2,150 X - Eon
kPa (bar,  [481-539 (4.81-5.39,|618 - 677 (6.18 - 6.77, (373 - 432 (3.73 - 4.32,|510 - 569 (5.10 - 5.69, | 598 - 657 (5.98 - Load timer adju:
ka/em?,psi} | 4.9-55,70-78) 6.3-6.9,90-98) 3.8-4.4,54 -63) 5.2-6.8,74-82) 6.1-67,87-%5 S Adjustment
3-3 Overflowdslivery | N=rpm 1,100 1,100 {1)! Fix the contr
me (Imp fl 0z)/ 43.0 - 87.0 60- 103 Boost pre
10 sec. {1.51 - 3.06) {2.1-3.6) ,
(Without O-ring) ] 4 Pump spei
3 -4 Fuel injection quantities Fuel lnje(ﬂ
Speed cabtrol Phimpsted Fuel delivery Charge air press Ditference in "‘J"Jrr ,_‘th the cont
i el £ me (imp floz)/ | kPa (mbar, delivery 4. Dimensions B stroke conforr
2 43 1,000 st mmHg, inHg) m¢ {Imp fl oz} T R
K 3.2-3.4 mm {0.126 - 0.134in]s
Max. speed 1,100 44.3 - 46.3 oo
(1.56 - 1.63) KF 5.7 - 5.9 mm (0.224 - 0:232 i
600 41.9-459 y
(1.47 - 1.62) MS 0.9 - 1.1 mm (0.035 - 0.04!
2,150 35.3-39.5 -
{1.24 - 1.39) - s E8 Pump speed
2,300 28.3-37.3 Pre-stroke - pm
{1.00- 1.31)
2,500 9.6-14.6 Control lever angle
(0.34-0.51) 1,100
2,700 Below 5.0 {0.18) a 35.5 - 43.5 degree -
— _ B
Switch OFF 350 0 (0 = = Ya 24.3 - 28.7 mm (0.957 - 1.13010)
Magnet valve T 1,100
31.0 - 41.0 degree
Idling 50 45-85 '.|
(0.16 - 0.30) - - B 9.3 -12.9 mm (0.366 - 0.508n};
400 Below 3.0 {0.11) -
¥ i
3-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V c -
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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.

Control lever angle measurement position
Measure the control lever angles (o, ) at hole A",

"\, Ya=24.3-28.7 mm (0.957 - 1.130 in)

SEF906H

' Load timer adjustment

1. Adjustment
{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 02}/1,000 st
{2) With the control lever positioned as described in (1) above, adjust the governor sleeve so that the timer
stroke conforms to the specified values {(item 2 - 7).

Control fever position Specified values
Pump speed Fuel injection quantity Boost pressure Timer stroke T;jnms:-r strokle

pm mg {Imp fl 02)/1,000 st kPa (mbar, mmHg, inHg) mm (in} Tects IOI'? ¥B,UE

mm {in}

1,100 35.0:1.0 - - 1.0£0.3
(1.23+0.04) (0.039:0.012)

1,100 28.0+1.5 _ _ 1.7£0.5
{0.99+0.05) (0.067+0.020)
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| ‘i INJECTION PUMP

i TD27 ENGINE MODEL Service Data and Specifications (S.D.S.) (Cont’d)_:_

i |: Injection pump assembly No. 104740-9562 Pump rotation: Clockwise—viewed from drive side.
:I “ Part No. 1670043G13 Pre-stroke: -

R |

i

”l Pump speed Charge sir-press Difference in delive

| 1. Setting rpn-? Settings kPa madime 150 !
| . X {mbar, mmHg, inHg} 2

| |- 1-1 | Timing device travel 1,700 4.7 -5.1 mm (0.185 - 0.201 in) -

|

! | 1-2 | Supply pump pressure 1,700 549 - 608 kPa (5.49 - 6.08 bar, -

(fi 5.6 - 6.2 kg/em?, 80 - 88 psi})

| 1-3 | Full-load delivery without 1,100 51.8-52.8mQ 3.010.11)

B charge air pressure (1.82-1.86 Imp fl 0z)/1,000 st

il Full-load delivery with = = g

I “ charge air pressure

| I 1-4 | Idle speed reguiation 350 5.3-9.3me 2.0 (0.07)

i

II (0.19 - 0.33 imp fl 0z)/1,000 st :
i 1-6 | Start 100 45.0 - 80.0 mg =

I {1.58 - 2.82 Imp fl 0z)/1,000 st

! i. 1-6 Fuli-load speed regulation 2,350 31.0-35.0me -

i {1.09 - 1.23 Imp fl 02}/1,000 st

A
il | 2. Test specifications
[
: I 2-1 Timing device N =rpm 1,100 1,700 2,550
[t mm (in) 2.3-29(0.091 -0.114) 4.4-54(0.173 -0.213) 6.8 - 7.8 (0.268 - 0.307)
| [ 2-2 Supply pump N = rpm 1,100 1,700 2,150
| kPa (bar, 402 - 461 (4.02 - 4.61, 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7.086,
kg/ecm?, psi) 4.1-4.7,58 -67) 56 -6.2,80 -88) 6.6-7.2,94 -102)
il 2-3 Overflow delivery N =rpm 1,100
| | me {Imp fl oz}/ 43.0-87.0 (1.51 -3.06)
|: 10 sec.
| 2-4 Fuel deliveries
el
Ii Fuel delivery Charge air press Difference in 3. Dimensions !
I Speed control lever Pumrp ::Bed me (Imp fl oz}/ kPa (mbar, delivery —=h
||,_ B 1,000 st mmHg, inHg) mg (Imp fl oz) K 3.2-3.4mm {0.126 -0.134in)
I KF | 5.7-59mm (0.224 -0.232in)
If End stop 1,100 51.3-53.3
| |!i (1.81-1.88) MS 0.8 -1.0 mm (0.031 - 0.039 in)
| 600 50.8 - 54.8 BCS - )
i (1.79-1.93) ¥
bl 2,150 40.8-45.0 1 Control lever angle
[ (1.44 - 1,58} - -
‘, 2,350 30.5-355 o 35.5 - 43.5 degree
i (1.07 - 1.25) Ya 24.3.28.7 mm (0.957 - 1.130'in)
il 2,560 56-14.6 =
| (0.20-0.51) g 31.0 - 41.0 degree 0
| |’ 2:700__ | Bolow5.000N 5 B 9.3 -12.9 mm (0.366 - 0,508/in).
| : Switch OFF 350 0 (0) - - " -3
il tdle stop 350 53-9.3 c =
il | (0.19 - 0.33) - -
it 450 Below 3.0 (0.11)
I 2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V




VE] INJECTION PUMP

rd) Service Data and Specifications (S.D.S.) (Cont’d)
i | Control lever angle measurement position
:J | Measure control lever angles («, 8) at hole “A".

Ya=24.3-28.7 mm (0.957 - 1.130 in}

SEF906H
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in}
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30 in)

3in)

EF-133



INJECTION PUMP

TD27 ENGINE MODEL

Ve

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

. . . L -4 Cont
Injection pump assembly No. 104740-9592 Pump rotation: Clockwise—viewed from drive side | ;
Part No. 16700-43G16 Pre-stroke: _ ] Meas
Charge air press Difference in
1. Setting Pumrp rs:eed Settings kPa delivery
P {mbar, mmHg, inHg) mR (Imp floz)
1-1 Timing device travel 1,100 S/IT ON: 3.9-47mm (0.154-0.185in) | S/T: Solenoid - [
OFF:2.4-28mm (0.094 - 0.110 in) timer :
1-2 | Supply pump pressure 1,100 ON: 441 - 520 kPa {4.41 - 5.20 bar, -
ST 4.5-563 kg/em?, 64 - 75 psi}
OFF: 343 - 402 kPa (3.43 - 4.02 bar,
3.5-4.1 kg/em?, 50 - 58 psi)
1-3 | Fulldoad delivery without 1,100 61.8-52.8m2 3.0(0.11)
charge air pressure (1.82 - 1.86 Imp fl 0z)}/1,000 st
Full-load delivery with — - -
charge air pressure
1-4 | Idle speed regulation 350 5.3-9.3mg 2.0 (0.07)
{0.19 - 0.33 Imp fl 0z}/1,000 st
1-5 | Start 100 45.0 - 80.0 mQ -
{1.58 - 2.82 Imp fl 02)/1,000 st
1-6 | Full{oad speed regulation 2,350 31.0-35.0m¢ -
(1.09 - 1.23 Imp fl 02}/1,000 st \
—— — ..
2. Test specifications Solenoid timer onN OFF
2-1 Timing device N = rpm 1,100 1,100 1,700 2,550
mm (in) 3.8-48 23-29 44-54 6.8-7.8
{0.150 - 0.189) (0.091 - 0.114) {0.173 - 0.213) (0.268 - 0.307)
2-2 Supply pump N =rpm 1,100 1,700 1,100 1,700 2,150 Y
kPa {bar, 441 - 520 579 - 657 343 - 402 481 - 539 569 - 628 i
kafem?, psi) (4.41 - 5.20, (5.79 - 6.57, (3.43 - 4.02, (4.81-5.39, (5.69 - 6.28, i
45-53,64-75) 59-6.7,84-95) {3.5-4.1,50-58) 4.9-55,70-78) 58-6.4,82-91)
2 -3 Overflow delivery N = rpm 1,100 1,100 !
mL (Imp fl oz)/ (Without O-ring) H the
10 sec. 43.0-87.0 60-103 ‘shoult
(1.51 - 3.06} (2.1-3.6) i
g
2 -4 Fuel deliveries
Fuel delivery Charge air press Difference in 3. Dimensions ;
Speed il Pumipispeed || o i frezb || KPS ok detive
peed controi lever s me (Imp fl oz a (mbar, ivery K 3.2-3.4mm (0.126 - 0.134 in)
1,000 st mmHg, inHg) m® {Imp fl 0z)
KF 5.7 -5.9 mm (0.224 - 0.232 in)
End stop 1,100 51.3-53.3
(1.81 - 1.88) MS 0.8-1.0mm (0.031 - 0.039in}
B0 50.8-54.8 BCS -
(1.79 - 1.93) S T I ;
2150 208 - 45.0 ontrol lever angle 3
(1.44 - 1.58) - - « 35.4 - 43.4 degree 8
2,350 30.5-35.5 Ya | 24.3-28.7 mm (0.957-1.130in)
{1.07 - 1.25) il i
2 550 5.6-14.6 g 31.0 - 41.0 degree i 2
(0.20-0.51) B 9.3-12.9mm (0.366 - 0.508 in} .
2,700 Below 5.0 {0.18) 2 =~
Switch OFF 350 0 {0} e = c _ E
Idie stop 350 53-9.3
(0.19-0.33) = = b
450 Below 3.0 {0.11)
2-5 Solenoid Max. cut-in voltage: 8V '
Test voltage: 12- 14V
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VE] INJECTION PUMP

t'd) Service Data and Specifications (S.D.S.) (Cont’'d)
e | Control lever angle measurement position
] Measure control lever angles {«, ) at hole "“A"’.

Ya =24.3-28.7 mm (0.957 - 1.130 in)

U
B SEF906H
91)
_ 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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Service Data and Specifications (S.D.S.) (Cont'd)

INJECTION PUMP

TD27 ENGINE MODEL

Injection pump assembly No, 104740-9572 Pump rotation: Clockwise—viewed from drive side |
Part No, 1670043G14 Pre-stroke: = |
Pump speed Charge air press Difference in defiver
1. Setting rp R Settings kPa me (imp fi oz) /
pm {mbar, mmHg, inHg) P
1=1 [ Timing device travel 1,700 4.7-5.1 mm (0.185 - 0,201 in) -
1-2 Supply pump pressure 1,700 549 - 608 kPa (5.49 - 6.08 bar, -
5.6 - 6.2 kg/em?, 80 - 88 psi)
1-3 | Full-load delivery without 1,100 51.8-52.8me 3.0 {0.11)
charge air pressure (1.82-1.86 imp i 0z)/1,000 st
Full-load delivery with - - -
charge air pressure
1-4 [ idie speed regulation 350 5.3-9.3mg 2.0 (0.07)
(0.19-0.33 Imp i 02)/1,000 st
1-5] Start 100 45,0 - 80.0 me -
(1.68-2.82 imp 11 02)/1,000 st
1-8 Full-load speed regulation 2,350 31.0-35.0me -
(1.09-1.23 Imp fl 02)/1,000 st
1-7 [ A.CS. adjustment 1,100 418-448 my -21.9+0.7 -
(1.47-1.58 Imp #1 0z)/1,000 st (-219+7, 164185,
-6.46:0.20)
2. Test specifications
2-1 Timing device N = rpm 1,100 1,700 2,550
I mm (in) 2.3-2.9(0.091-0.1 14) 4.4-54(0.173-0.213) 6.8 -7.8 (0.268 - 0.307)
|
| 2-2 Supply pump N =rpm 1,100 1,700 2,150
! kPa (bar, 402 - 461 (4.02 - 4.61 , 549 - 608 (5.49 - 6.08, 647 - 706 (6.47 - 7.06,
i kg/cm?, psi) 4.1-47,58 67) 5.6-6.2,80-88) 6.6-7.2,94-102)
| 2-3  Overflow delivery N =rpm 1,100
| mR (Imp fi oz)/ 43.0-87.0 {1.51 - 3.06)
I 10 sec.
' 2-4  Fuel deliveries
Pump speed Fuel delivery Charge air press Difference in | 3. Dimensions
| Speed control lever rp P me {Imp fl 0z)/ kPa (mbar, delivery 5
Bm 1,000 st mmHg, inHg) mR (Imp fl oz) K 3.2-34mm (0.126 - 0.134 in)
= ] == :
End stop 1,100 51.3-533 . KF 5.7 -5.9 mm (0.224 - 0.232 in}
(1.81-1.88) MS  10.8-1.0mm (0.031 - 0.039 in)
1,100 41.2-452 -21.9+0.7 .
(1.45-1.59) | (-219:7, 8Cs &
:;2‘;256.20) Control lever angle
G600 50.8-54.8 =i [ 35.5 - 43.5 degree
(1.79-1.93) =
2150 408-450 Ya 24.3-28.7mm (0.957 -1.130 in}
(1.44-1.58) - &
2,350 305-355 ~ é 31.0-410 dagree
(1.07 - 1.25) B 9.3-12.9mm (0.366 - 0.508in)
2,550 56-146 - - I
(0.20 - 0.51) ¥ -
2,700 Below 5.0 (0.18) e C -
Switch OFF 3s0 0(0) - -
Idle stop 350 §3-93
{(0.19.0.33) - -
450 Below 3.0 (0.11) |
2-5 Solenoid Max. cut-in voltage: 8V |
Test voltage: 12 - 14V
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VE INJECTION PUMP

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

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

Ya =24.3-28.7 mm (0.957 - 1.130 in)

SEF906H

3
e Bk
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INJECTION PUMP :
Service Data and Specifications (S.D.S.) (Cont'd) A

Full-load fuel injection quantity and A.C.S. adjusting procedure at high altitudes TD:
e Full-load fuel injection quantity adjustment i L
1) Remove A.C.S. cover, bellows and adjusting shims. i L’;iretc
2) Perform all adjustments as described in adjusting specifications, except for A.C.S. adjustment, B _—
e A.C.S. adjustment - e
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. A 1=

Adjustment limit

Inspection limit == ==== -
o 1
{0)
1
1.
5 -
% (0.2) 2T
o F —
?_ 2-1
=
N S
= 2-2
a
E
S 10
g (0.4) =
Y 1 2-3
-
£ A .
£ -
g 16 Spe
& (0.5) |
= 1
L !
g & End s
Atmospheric pressure kPa {mbar, mmHg, inHg)
20 I
{0.7)
101.3 89.6 79.4 70.1 61.6 i
(1,013, 760,~1 (896, 672, (794, 596, (701, 526,— (616, 462,
29.92) 26.46) 23.46) 20.71) 18.19) T
o 1,000 2,000 3,000 4,000 r—
0) (3,281) (6,562) {9,843) (13,124) Switc
Altitude  m (ft) o idles
SEF910H
2-5
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INJECTION PUMP

- TD27 ENGINE MODEL

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

Injection pump assembly No, 104740-9471 Pump rotation: Clockwise—viewed from drive side
Part No. 16700-03704 Pre-stroke: —
Charge air press . . .
1. Setting Pump speed Settings KPa Difference in delivery
rpm A mg {Imp fl 0z)
] (mbar, mmHg, inHg)
tity
1-1 | Timing device travel 1,100 2.3-2.7 mm (0.091 - 0.106 in) -
1-2 | Supply pump pressure 1,100 402 - 461 kPa (4.02 - 4.61 bar, -
4.1 - 4.7 kg/cm?, 58 - 67 psi)
1-3 | Full-load delivery without 1,100 51.8-52.8 me 3.0 (0.11)
charge air pressure (1.82 - 1.86 Imp fl 02)/1,000 st
Full-load defivery with s =
charge air pressure -
1-4 | Idle speed regulation 350 4.5-8.5mg 2.0 (0.07)
(0.16 - 0.30 1mp fi 02)/1,000 st
1-5 | Start 100 45.0 - 80.0 mQ -
{1.58 - 2.82 Imp ! 0z)/1,000 st
1-6 | Full-load speed regulation 2,350 31.8-358 mR -
(1.12 - 1.26 Imp fl 02}/1,000 st
2. Test specifications
2-1 Timing device N =rpm 1,100 1,700 2,550
mm (in) 2.2-2.81(0.087-0.110} | 4.1-5.1(0.161-0.201) | 6.4-7.4{0.252 -0.291)
2-2 Supply pump N=rpm 1,100 1,700 2,150

kPa (bar, kg/cm?, psi)

402 - 461 (4.02 - 4.61,
4.1-47,58-67}

549 - 608 {5.49 - 6.08,
5.6 - 6.2, 80 - 88}

647 - 706 (6.47 - 7.06,
6.6-7.2,94-102)

2 -3 Overflow delivery

N = rpm
mg (Imp fl 0z}/10 sec.

43.0-87.0 (1.51 - 3.06)

1,100

2 -4 Fuel deliveries

Fuel delivery Charge air press Difference in 3. Dimensions
Speed control lever Pumrp rs:eed mg {{mp fl 0z)/ kPa (mbar, delivery
2 1,000 st mmHg, inHg} | me (1mp fl oz) K 3.2-3.4 mm (0.126 - 0.134 in)
End stop 1,100 §1.3-53.3 KF 5.7 -5.9 mm (0.224 - 0.232 in)
{1.81 - 1.88) MS 0.9 - 1.1 mm (0.035 - 0.043 in})
600 49.4-53.4 BCS
{1.74 - 1.88)
2,150 42.4-46.6 Control lever angle
(1.49 - 1.64) - =
2,350 31.3-36.3 L 50.0 - 58.0 degree
1110 - 1.28) ¥a | 23.7-28.3 mm (0.933-1.114 in)
2,550 7.4-14.4
{0.26 - 0.51) & 37.0 - 47.0 degree
700 Below 5.0 (0.18
Z 2l S0l ) 10.7 - 14.8 mm {0.421 - 0.583 in)
Switch OFF 350 0 (0) - =
- =
|die stop 350 45-8.8 c -
(0.16 - 0.30) - -
450 Below 2.0 (0.07)
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
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INJECTION PUMP VE
Service Data and Specifications (S.D.S.) (Cont’

Control lever angle measurement position
r
. Measure the control lever angles {(«, ) at hole A",

niection pump assemk
Part No.

1. Setting

Hote “A"

1-1 | Timing device

-2 | Supply pump

-3 | Full-load detix
charge air pres

Full-load deliv
charge air pres

1-4 | Idle speed regt

-5 | Start

1-6 | Full-load speec

—

Dimension “Ya"

Test specifications

-1 Timing device

End face of flange

SEF767G -;_2 Supply pump

2:3 Overflow delivery

2-4 Fuel deliveries

d control lever

Switch OFF

.5"" 5 Solenoid
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INJECTION PUMP

TD27 ENGINE MODEL

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

injection pump assembly No. 104740-9422 Pump rotation: Clockwise—viewed from drive side
Part No, 16700-11T18 Pre-stroke: —
Pump speed Charge airpress Difference in delive|
1. Setting 1= Settings kPa ; (" ! fl € ') Y
p {mbar, mmHg, inHg) S
1-1 | Timing device travei 1,700 2.3-2.7 mm (0.091 - 0.106 in) -
1-2 | Supply pump pressure 1,100 402 - 461 kPa (4.02 - 4.61 bar, -
4.1 - 4.7 kg/ecm?, 68 - 67 psi)
1-3 | Full-load delivery without 1,100 51.8-62.8 me 3.0 {0.11)
charge air pressure {1.82 - 1.86 Imp fl 0z)/1,000 st
Full-load delivery with - =
charge air pressure —
1-4 | \dle speed regulation 350 45-85mQ 2.0 (0.07)
(0.16 - 0.30 tmp fi 02)/1,000 st
1-5 | Start 100 45.0 - 80.0 m2 -
{1.58 - 2.82 Imp 1 02)/1,000 st
1-6 | Full-load speed regulation 2,350 31.8-35.8 mR -
{1.12 - 1.26 tmp fl 02)/1,000 st
2. Test specifications
2-1 Timing device N =rpm 1,100 1,700 2,550
mm {in) 2.2-2.81(0.087 -0.110) | 4.1-5.1(0.161-0.201) | 6.4-7.4 {0.252 - 0.291)
2-2 Supply pump N =rpm 1,100 1,700 2,150

kPa (bar, kg/cm?, psi)

402 - 461 {4.02 - 4.61,
4.1-4.7,58-67)

549 - 608 (5.49 - 6.08,
5.6-6.2,80-88)

647 - 706 (6.47 - 7.06,
6.6-7.2,94 -102)

2-3 Overflow delivery

N = rpm
mg (Imp fl 0z)/10 sec.

1,100
43.0-87.0 (1.51 - 3.06)

2 -4 Fuel deliveries

Fuel delivery Charge air press Difference in 3. Dimensions
Speed controi lever Pump speedt mg (Imp fl oz}/ kPa {mbar, delivery
P 1,000 st mmHg, inHg) me (imp fl 0z) K 3.2-3.4mm (0.126 - 0.134 in}
End stop 1,100 51.3-53.3 KF 5.7 -5.9 mm (0.224 - 0.232 in)
(1.81 - 1.88) Ms 0.9 - 1.1 mm (0.035 - 0.043 in)
600 49.4-53.4 BCS i
(1.74 - 1.88)
2,150 42.4-46.6 Control lever angle
(1.49 - 1.64) = .
2,350 31.3-36.3 o 50.0 - 58.0 degree
(1.10-1.28) Ya | 23.7-28.3 mm (0.933-1.114 in)
2,550 7.4-144
(0.26 -0.57) g 37.0 - 47.0 degree
2700 | ERioas0) (5] B 10.7 - 14.8 mm (0.421 - 0.583 in)
Switch OFF 350 0 (0} - - = ~
Idle stop 350 45-85 -
(0.16 - 0.30) -— -
450 Below 2.0 (0.07)
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
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INJECTION PUMP [VE]

Service Data and Specifications (S.D.S.) (Cont'd)
Control lever angle measurement position :
Measure the control lever angles («, §) at hole A"

Hole A"’

=

Dimension “'Ya'

End face of flange

SEF767G i

) Speec

End stc

T

- Switch

~ |dle sto
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INJECTION PUMP

TD27 ENGINE MODEL

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

Injection pump No. 104740-9881 Pump rotation: Clockwise—viewed from drive side
Part No, 16700-22T04 Pre-stroke: —
Pump speed Charge air press Difference in deliv
1. Setting r i Settings kPa 1 ;“c; |nfl e |’ ery
P {mbar, mmHyg, inHg) ! P 1102
1-1 | Timing device travel 1,100 2.4-2.8 mm {0.094 - 0.110 in) -
1-2 | Supply pump pressure 1,100 402 - 461 kPa (4.02 - 4.61 bar, -
4.1 - 4.7 kg/ecm?, 58 - 67 psi)
1-3 | Full-load delivery without 1,100 51.7 - 52.7 mQ 3.0(0.11)
charge air pressure (1.82 - 1.86 Imp fl 02)/1,000 st
Full-load delivery with - -
charge air pressure =
1-4 | Idle speed regulation 380 5.3-9.3mQ 2.0 (0.07)
{0.19 - 0.33 Imp fl 02)/1,000 st
1-5 | Start 100 45.0 - 80.0 mQ -
{1.58 - 2.82 Imp fl 02)/1,000 st
1-6 Full-load speed regulation 2,350 31.0-35.0 m¢g =
(1.09 - 1.23 imp fl 02}/1,000 st
2, Test specifications
2-1 Timing device N = rpm 1,100 1,700 2,550
mm (in) 2.3-2.9(0.091-0.114) | 4.4-5.4 (0,173 -0.213) | 6.8 - 7.8 (0.268 - 0.307)
2.2 Supply pump N = rpm 1,100 1,700 2,150

kPa {bar, ka/cm?, psi}

402 - 461 (4.02 - 4.61,
4.1-4,7,58-67)

549 - 608 {5.49 - 6.08,
5.6 - 6.2, 80 -88)

647 - 706 (6.47 - 7.06,
6.6 - 7.2, 94 - 102)

2.3 Ovarflow delivery

N =rpm
mQ {tmp fl 02)/10 sec.

1,100
43.0 -87.0 (1.51 - 3.08)

2 -4 Fuel daliveries

3. Dimaensions

3.2-3.4mm (0.126 - 0.134 in})
5.7 -5.9 mm {0.224 - 0.232 in)
0.8 - 1.0 mm (0.031 - 0.039 in)

Control lever angle

35.6 - 43.5 degree
243 -28.7 mm (0.957 - 1.130 in)

31.0 - 41,0 degree
9.3-12.9 mm (0.366 - 0.508 in)

BaEE Fuel delivery Charge air press Difference in
Speed control lever i mg {tmp fl oz}/ kPa {(mbar, delivery
1,000 st mmHg, inHg) mg (imp fi 0z) K
KF
End stop 1,100 51.2-53.2
{(1.80-1.87) mS
600 50.8 - 54.8 BCS
(1.79-1.93)
2,150 40.8 - 45.0
(1.44 - 1.58) - =
2,350 30.5 - 35.5 o
' (1.07 - 1.265) Ya
2,560 5.6-14.6
{0.20 - 0.51) ]
2,700 Below 5.0 (0.18) B
Bwitch OFF 350 0(0) == = o
Idin stop 350 5.3-9.3 c
{0.19 - 0.33) - -
450 Below 3.0 {0.11)
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V
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INJECTION PUMP 5
Service Data and Specifications (S.D.S.) (Cont'd)

Control lever angle measurement position i
Measure control lever angles {(«, §) at hole “A". 3

- TD2

Ya Ya=24.3-28.7 mm (0.957 - 1.130in)

SEFQ06H

- Switch C

] Idle stop
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INJECTION PUMP

TD27T ENGINE MODEL

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

Injection pump assembly No.

104740-7111

[ Pump rotation: Clockwise—viewed from drive side}

Part No. 16700-80G07 Pre-stroke: —
Charge air press P . .
1. Setting Bymp ::eed Settings kPa le:;e?::me mﬂdz(zl;/ery
i {mbar, mmHg, inHg) P
1-1 | Timing device travel 1,100 SIT ON: 4.3-5.1 mm (0.169 - 0.201 in) 54.7 - 57.3 {547 - 573, -
OFF: 2.4-2.8 mm (0.094-0.110 in} | 410 - 430, 16.14 - 16.93)
1-2 | Supply pump pressure 1,100 ON: 549 - 628 kPa (5.49 - 6.28 bar, 54.7 -57.3 {5647 - 573, -
SIT 5.6 - 6.4 kg/em?, 80 - 91 psi) 410 - 430, 16.14 - 16.93)
OFF: 392 - 451 kPa (3.92 - 4.51 bar,
4.0 - 4.6 kg/cm?, 57 - 65 psi)
1+3 | Full-load delivery without 1,100 61.8-62.8 me 54.7 -57.3 {547 - 573, 3.0 (0.11)
charge air prassure {2.18 - 2.21 Imp fl 02)/1,000 st 410 - 430, 16.14 - 16.93)
Full-load delivery with BHO 58.4 - 59.4 mR 32.0-34.7 (320 - 347, -
charge air pressure (2.06 - 2.09 Imp 1 02)/1,000 st 240 - 260, 9.45 - 10.24)
1-4 | tdle speed regulation 375 6.4-10.4 mg 0(0,0,0) 2.0 {0.07)
(0.23 - 0.37 Imp fl 02)/1,000 st
1-5 | Start 100 45.0 - 80.0 mQ 0 (0,0,0)
{1.58 - 2.82 imp f} 02)/1,000 st
1-6 | Full-load speed regulation 2,250 40.8 - 44.8 mQ 54.7 - 57.3 (547 - 573, -
{1.44 - 1.58 Imp f! 02)/1,000 st 410 - 430, 16.14 - 16.93)
2. Test specifications Solenoid timer (a],] OFF
2 -1 Timing device N =rpm 1,100 1,100 1,700 2,500
mm (in) 4.2-5.2 (0.165 - 0.205) 2.3-29 45-57 6.4-7.4
{0.091-0.114) (0.177 - 0.224) {0.252 - 0.291)
2-2 Supply pump N = rpm 1,100 1,700 1,100 1,700
kPa {(bar, 549 - 628 (5.49 - 6.28,|726 - 804 (7.26 - 8.04, [392 - 451 {3.92 - 4.51,1579 - 637 (5.79 - 6.37,
kg/cm?, psi) 5.6 -6.4,80-91} 7.4-82,106- 117} 4.0-4.6,57 - 65) 5.9 -6.5,84-92)
2 -3 Overflow delivery N = rpm 1,100 1,100
me (Imp fl 0z)/ 43.0-87.0 60 - 103
10 sec. {1.51 - 3.06) {2.1-3.6)
{Without O-ring}
2 -4 Fuel deliveries
Fuel delivery Charge air press Difference in
?::_d (;(:irlti;or: Pumrp ::eed me {Imp fl oz)/ kPa (mbar, delivery
2 e 1,000 st mmHg, inHg) mg (Imp fl 0z)
End stop 1,100 61.3-63.3 54.7 - 57.3 {647 - 573,
(2.16 - 2.23) 410 - 430, 16.14 - 16.93)
1,100 47.6-52.6 0(0,0,0)
{1.68 - 1.85) i i
B50 57.9 - 59.9 32.0-34.7 (320 - 347, 3. Dimensions
(2.04 -2.11) 240 - 260, 9.45 - 10.24) i
2,000 52.2-57.2 547 - 57.3 (547 - 573, K 3.2-3.7 mm {0,126 - 0.146 in)
(1.84 -2.01) 410 - 430, 16.14 - 16.93) _ KF 5.7 - 5.9 mm (0.224 - 0.232 in)
2,150 489 - 53.9 54.7 - 57.3 (547 - 573, .
{1.72-1.90)  |410-430, 16.14 - 16.93) MS | 0.8-1.0mm (0.031-0.039 in)
2,250 40.3-45.3 54.7 - 67.3 {547 - 673 .
v ' 4-36m .134-0.142in
(1.42-159) |410-430, 16.14 - 16.93) BGS -] & n 0:442,j0)
2,500 13.3-223 54.7 - 57.3 (547 - 573
. 4 | |
(0.47 -0.78) 410 - 430, 16.14 - 16.93) Gontrol Leyeraagle
2,700 Below 3.0 {0.11}) 54.7 - 57.3 {547 - 573, B
410430, 16.14 - 16.93) o G0, T0idegtee
E— 4.0-9.2mm {0.157 - 0.362 in)
Switch OFF 38 0{0) 0 (0) =
idle stop 375 6.4-10.4 0 (0) 4 81-0-41.0/degree
{0.23 - 0.37) - B 8.8 - 12.8 mm {0.346 - 0.504 in)
a50 Below 5.0 (0.18) 0 ()
o
2-5 Solenoid Max. cut-in voltage: 8V
Test voltage: 12 - 14V =
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INJECTION PUMP

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

# When confirming timing device travel and supply pump pressure characteristics, apply a boost pressure.
of 54.7 to 57.3 kPa (547 to 573 mbar, 410 to 430 mmHg, 16.14 to 16.93 inHg) to the boost chamber.
¢ |f there is no designation in the specifications for the Solenoid Timer's ON-OFF position, then thé_:
position should be regarded as OFF. 3
# After adjustment of full load fuel injection quantity [1,100 rpm, 61.8 to 62.8 m¢ (2.18 to 2.21 Imp;

fl 0z)/1,000 st], set the boost pressure at 32.0 to 34,7 kPa (320 to 347 mbar, 240 to 260 mmHg, 9.45r

to 10.24 inHg), and at a pump speed of 850 rpm adjust the fuel injection quantity using the B.C.S.
spring set screw. I
Potentiometer adjustment
Under the following conditions, alter the potentiometer’s installation position so that the output voltage’:’
equals the specified value. '

.'|I

Adjustment conditions Specified value 18
| —— . Remarks
. Pump speed Fuel injection quantity Qutput voltage
Control lever position iy m& (Imp 1 0z)/1,000 st W i
16.8 - 18.8 n—— . T
ki 4.0+0.03 djusting point {
Weee G (0.59 - 0.66) e Adjusting po) i
idle - - - Check point N
Full speed - - = Check point
i

[Input voltage: 10V}

EF-146

TIGHTET

Unit

Distributor
pump housir

~ Plug to distri

- Delivery valv
~ distributor h

Pivot_pin to
hoysing

' Regulating v

pump housir

Control shaf
lever

Injection pu
gear nut

Injection pu

Injection pu
mounting br

Injection no
cylinder hea

Injection tut
Spill tube nt

Feed pump «
pump housir

Speed timer
pump housi:

Governor sh
Overflow val

Maximum ar

. adjusting scr

b

Full-load ad,
lock nut

Fuel cut sole
Plug bolt

Adjusting rc
lock nut

*: Part No.

1



E | INJECTION PUMP

d Service Data and Specifications (S.D.S.) (Cont’d)
ure ]
| TIGHTENING TORQUE
the ! Unit Mo kg-m ftlb
Distributor head to 10 - 14 1.0-14 7-10
np l pump housing
45 | Plugtodistributor head ~ 59-78 6.0-80  43-58
iS} Delivery valve to 44 -54 45-55 33-40
distributor head
1 Pivot_pin to pump 10-13 10-1.3 7-9
hoysing
Regulating valve to 10-13 10-13 T-8
Ige pump housing
i Control shaft to control 7-10 0.7-1.0 5.1-7.2
. ; lever
Injection pump drive 59 - 69 6.0-7.0 43 -51
gear nut
) injection pump fixing bolt 19-25 19-25 14 -18
= Injection pump to 30- 41 3.1-4.2 22-30
mounting brackst
L
o 1 Injection nozzie to 54 - 64 5.5-6.5 40 - 47
cylinder head™
= Injection tube flare nut 20-25 20-25 14-18
— Spill tube nut 29-39 3.0-4.0 22-29
7 Feed pump cover to 2-3 0.2-0.3 1.4-2.2
pump housing
Speed timer cover to G-8 06-0.8 4.3-58
pump housing
Governor shaft lock nut 17 - 22 1.7-2.2 12-16
Overflow valve 20-29 2.0-3.0 14 -22
Maximum and idle speed 6-9 0.6-0.9 43-6.5
i adjusting screw lock nuts
| Full-toad adjusting screw 7 -9 07-09  5.1-65
h lock nut
Fuel cut solenoid valve 15-25 15-25 11-18
Plug bolt 14 -20 1.4-2.0 10- 14
1 Adjusting rod bushing 25-34 25-35  18-25
lock nut

*: Part No. of injection nozzle: 16600-43G02
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INJECTION NOZZLE

REMOVAL AND INSTALLATION
1. Remove injection tube assembly.
2. Remove spill tube assembly. K
To prevent spill tube from breaking, remove it by gripping nozzle.
holder. .

i

L

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 N.-m [
(5.5 - 6.5 kg-m, 40 - 47 ft-lb)
Spill tube nut
29 -39 N-m

(3.0 - 4.0 kg-m, 22 - 29 ftIb) e
Injection tube flare nut A
20 - 25 N-m E 3

(2.0 - 2.5 kg-m, 14 - 18 ft-Ib) N T
a. Nozzle gaskets should always be replaced. g i
b. To prevent spill tube from breaking later, spill tube nuts.j
should be tightened gradually in sequence. |
5. Bleed air from fuel system. , '1 :

Refer to BLEEDING FUEL SYSTEM, ! .!'

DISASSEMBLY C—
1. Loosen inlet connector while keeping nozzle top from II
turning. ; ~ |Intet cc
Nozzl
] SFI
!' Injec
< SEF785 i
- . " I
infat conneetor - 2. Arrange all disassembled parts in order shown at left. i
Adjusting shim -, ¢
Mozzle spring ., |,
Springsest
R
Spacer L4 @
Nozzlg— _\\%&B j
-H\\-\. ! o
needle 5 -d b
&Ef } Mozzle b
N bl . o
—MNozzla body —— L ZI
% = Nozzle holder 9 3
& Mozzle washer i
— MNozzle gasket '
SEF425F | sEFs3
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INJECTION NOZZLE

KV11289004

SEF828

Inlet connector

Nozzle spring

Spring seat
Spacer

Injection hole

Adjusting shim

— Mozzie holder

-MNozzle needle

—Mozzle bady

SEF426F

INSPECTION

Thoroughly clean all disassembled parts with fresh kerosene or

solvent.

e If nozzle needle is damaged or fused, replace nozzle assembly
with a new one.

e If end of nozzle needle is seized or excessively discolored,
replace nozzle assembly.

e 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.

e Check nozzle spring for excessive wear or damage. |f 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

KV11290110

SEF830

figure.

3. Remove any carbon from exterior of nozzle body (except

wrapping angle portion) by using Tool.
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INJECTION NOZZLE g )

4. Clean fuel sump of nozzle body using Tool. f i
.
' 4
3 -
KV11290632 2 ﬁ\b
3 -
SEF831 ?;: :f'
5. Clean nozzle seat by using Tool. i
This job should be performed with extra precautions, since efflci :.
ency of nozzle depends greatly on a good nozzle seat. '
KV 11290620 : X
SEF832 k |
6. Clean spray hole-of nozzle body by using Tool. ';f-
To prevent spray hole from canting, always.clean it by stamln |
with inner side and working towards outside. !
b 3 !I E
KV11290220 i | @:
. |.I;. :
-|1 !.i .
SEF833 i |L
KV11290140 7. Decarbon nozzie needie tip by using Tool. 1 ;|*
i/
(1558
j |
i |
rr; Iﬂ
SEF834 4 'l
8. Check needle for proper position. 3 :
(1)-Pull needle about halfway out from body and then release| '
{2) Needle should sink into body very smoothly from Just |ts 3
own weight. o
(3) Repeat this test and rotate needle slightly each time, |
If needle fails to sink smoothly from any position, replace k
needle and body as a unit. -
SEF835
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INJECTION NOZZLE

e ST TT T

Torgue wrench

SEF967

EF781A

SEF672A

ASSEMBLY
Assemble in the reverse order of disassembly.
[@ : Inlet connector to nozzle holder

29 - 49 N-m
(3.0 - 5.0 kg-m, 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)
MNew 10,297 - 11,278 kPa
(103.0 - 112.8 bar, 105 - 115 kg/cm?,
1,493 - 1,635 psi)
New nozzle is required to always check initial injection pressure.
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INJECTION NOZZLE

4. To adjust injection pressure, change adjusting shims,

a. Increasing the thickness of adjusting shims increases initial
injection pressure. Decreasing thickness reduces initial pres-

Adjusting shim sure.

b. A shim thickness of 0.04 mm (0.0016 in) corresponds approx-
imately to a difference of 471 kPa (4.71 bar, 4.8 kg/cm? , 68
psi) in initial injection pressure.

Thickness mm {in) Part No. )
SEF427F 3
0.1 (0.004) 16613-43G00 -
0.2 (0.008) 16613-43G01 [ -
0.3 (0.012) 16613-43G02 . | =
0.4 (0.016) 16613-43G03 [ :—
0.5 (0.020) 16613-43G04 A:
0.52 (0.0205) 16613-43G05 .
0.54 {0.0213) 16613-43G06 !
0.56 (0.0220) 16613-43G07 q ~
0.58 (0.0228) 16613-43G08 o
0.8 {0.031) 16613-43G09 b
LSMA
Leakage test ! B
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 9
) the body. E 3
6 3. If there is leakage, clean, overhaul injection nozzle or replace
Good Faulty i 7
SEF674A ‘ -
Spray pattern test h! B

1. Pump the tester handle 4 to 6 times per second or more. 1

2. Check the spray pattern. E 3 :
3. If the spray pattern is not correct, clean injection nozzle or 1 i
" N
' |
T

replace it. 4

I

Wrong

-

EF794A i

EF-152 f




!—

‘ BLEEDING FUEL SYSTEM
BLEEDING FUEL SYSTEM (Engine on vehicle)
al f Air should be bled out of fuel system when injection pump is
1s- ! removed or fuel system is repaired.

Protect pump and engine mounts from fuel splash with rags.

I If engine will not start after bleeding air, loosen injection tubes
3 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.

In-line pump

s )1“', 1. Remove the cap that covers the priming pump @.
: ! 2. Turn the priming pump @ counterclockwise.
S22 Up ﬁi;;vgb 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 .
= 5. Tighten the air vent screws @ .

l_

o]

o

£7d

‘o

3
(o]

. Push and turn the priming pump clockwise.
=] 7. Install the cap.

VE pump without air vent screw

3 e Method A

1 Move the priming pump up and down until there is suddenly
[ more resistance in the movement.

1

w

! SEF429F
' n s Method B
Push . 1. Loosen injection pump bleeder screw/or disconnect return
. Fuel—f;te hose and priming.
T T 2. Make sure that fuel overflows at bleeder screw/tube end,

then tighten it/connect hose.

VE pump with air vent screw

e 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.

N —

SEF430F
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BLEEDING FUEL SYSTEM g

¢ Method B

Loosen the air vent screw (. |

2. Move the priming pump @ up and down until no further air-
bleed comes out of the air vent screw (. E

3. Tighten the air vent screw (D, E |

Up and down

-

SEF431F

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.

CHECKING PRIMING PUMP .

s VE pump 4 fire
Before checking priming pump, make sure that fuel filter is f :::tr

filled with fuel. : B
1. Disconnect fuel return hose. :
Place a suitable container beneath hose end. }
2. Pump priming pump and check that the fuel overflows i

from the hose end. I not, replace priming pump. A

SEF019A

| n Fri
i pu
Hetu
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FUEL FILTER

Fuel Return Control System
e Fuel return control system is used on models for Europe
and cold areas.

By-pass passage
{Fuel temperature is cold.}

Fuel return passage
= /

=

Fuel tank

Fuel filter

S

Overflow valve —\I

Injection
nozzle

SEF416F

= Fuel temperature is cald.

From injection

pump

Return valve

Bimetal

SEF417F

pump

Return valve—,

Bimetal

—Check valve

SEF418F

98 - 137 kPa

(0.98 - 1.37 bar,
1.0 - 1.4 kg/em?,
14 - 20 psi)

From fuel tank

EF796A

Fuel Return Control System (FRCS) prevents clogging of the
fuel filter by circulating overflow fuel warmed by the fuel injec-
tion 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 valve
activates to stop fuel circulation.

Overflow Valve

In-line pump

Attach a pressure gauge to fue! 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/cm?, 14 to 20 psi), replace overflow valve.
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FUEL HEATER SYSTEM

DESCRIPTION |
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.

e

e ) - Fuel
‘ temperature
switch

SEF410F A SEF41

Qil pressure switch*

Fuel temperature switch-

fam:] fuel > R =g T0 injection pump
i I

@ \ iFilter e
OFF o, ©ON Ignition M 77 Fuel heater 1

\ switch

Fuel filter assembly

Cylir
1 e- *Qil pressure switch blocl
is fixed on left side h
Battery of engine block,

@

SEF411F
5{41) Fuel heater operation area OPERATION i
Fuel heater system operates when fuel temperature switch and ,
oil pressure switch are on.
0(32)

=5 ({23)

Fuel temperature °C (°F)

\ﬁ

o 68 196 204
2.9,

{0,0,(1,0,1,(20,2, {
Engine @) 14 28) 43}
oil pressure kPa (bar, kg/cm?, psi) S5EF5410 SEFE

INSPECTION
Lead wire 1. Connect a lead wire, as shown, between terminals of fuel

- s
‘ temperature switch. |

.--"'. 4
After checking, reconnect )
the connector
; ;

SEFS53I0 u

3,
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FUEL HEATER SYSTEM

SEF412F

SEF413F

SEF414F

SEF4156F

Battery

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. f 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. |f fuel heater relay does not operate, replace it.

Harness
Check harness and fuse continuity.
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SOLENOID TIMER

Fuel cut
{Solenoid timer ON)

‘Solenoid
C.E timer OFF

g TP |

Water temperature

Glow control unit

SEF419F

Fuel tank.

Solenoid timer  Fyel over flow
\{ “““““ /AX I
B L
I
|
|

T

(fuel injection timing advances}

Time

Ly Fuel
- injection |
s — | Fuel
L p % I
kS spoagh fae injection
nozzle
SEF914H
{sec.)
ao
0

—20 010 20 40
(—4) (32) (50)(68) (104)
Coolant temperature °C (°F}
SEF421F

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.

OPERATION

Part of the fuel in the return line returns to the fuel injection
pump inlet, when the solenoid timer is OFF. When cold starting,
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.

The advance duration of fuel injection timing is 30 seconds
{(constant} when coolant temperature is below 10°C (50°F).
Above 10°C (50°F), fuel injection timing does not advance.

| I Fuel injection timing (B.T.D.C.) .'<‘ ! | Fuel injection timing (B.T.D.C.} 2' ‘ l Fuel injection timing (B.T.D.C.} "<"I

-
3

| Fuel injection timing (B.T.D.C.)
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SOLENOID TIMER

TYPE A Timer characteristics
3 e The following figures show the differences in fuel injection tim-
N - - = - . o . . =
E w e o ing in relation to engine speed when the solenoid timer is both
Qi timer ON f// ON and OFF.
gé’ \ f/ When the solenoid timer turns ON, fuel injection timing advances
o N approximately 5°. Thus, cold engine starting in cold weather is
R \_ greatly improved.
3 gt Solenoid timer OFF
c
] )
b 0 800 4,300
Engine speed rpm SEF911H
TYPE gc —r - Type of fuel injection timing:
- & #
g Solenoid /'" x ¥31 D21 E24 Fa2
2 timer ON .
" A TD23 - i il @
o 4
[~ *
£ | P TD25 - @ L ®
c 10°1— - =3
5 7 TD27 ®, ® = ®
g 6° Solenoid
€ timer OFF TD27T - F f = =
;gi o 800 4,300 *1: Only for Switzerland
L Engine speed M SEF915H *2: Only double cab model
TYPEC TYPED
4 o o - o it VL
S5 2 : ~ P g 28 7
X Solenoid o =] Solenoid #
i timer ON - = timer ON 7
o P . ) o
g’ .i"f ﬂ E’ /'.
£ X W Py _E- .
K | Load timer o
5 10 cha isti £ /
5 ¥ racteristics 5 ¥ L.
g & Fll P {Only witl'.l!ight 10ad) 8 3L i Solenoid timer OFF
€ Solenoid timer OFF =
= ; =
T g . 3, ] 0 800 4,300
4 Engine speed rpm SEF912H Engine speed rpm SEF5361
TYPEE TYPE F
-~ 2% P :/f FHELN =
g 20° 7 <2 ﬁ Solenoid &
P Solenoid # = timer ON 7
o5 timer ON o s
> g v
E: £
é ’, E | //
I e 87 .
5 z 2 - 4 Solenoid timer
P e = \_ 5 ™ OFF
© e
€ Solenoid timer OFF £ b
= L ! R 1,100 4,500
'] =
3 4,300 [ ' . '
- 4 Engine speed rpm ~ seFo13H| | Engine speed rpm SEF53§|‘J
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SOLENOID TIMER B 2

Solenoid timer

@ : For fuel cut
solenoid valve

(@ : For solenoid
timer

o~—Ho |

Battery

SEF423F

@ : For fuel cut
solenoid valve

(® : For solenoid

timer

Solenoid timer

|_ SEF424F

INSPECTION _-f i t

1. Disconnect solenoid timer harness and check for ”clickingl"
sound from solenoid when battery is connected and disc
nected, b
If solenoid has malfunction, replace it.

After checking, reconnect the connector.

2, Disconnect water temperature sensor harness connector.
3. Start engine and check voltage between terminal @ and
ground. )
Battery voltage should exist for 30 seconds after starting engine_J.
If not, check harness and glow control unit.

.Output voltage ratio (%)

Timer piston stroke (Using pump tester) by
Measure timer piston strokes at specified fuel injection pum_-
speed when solenoid timer is on and off. '.
Refer to Service Data and Specifications (S.D.S.) of injection

pump.
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POTENTIOMETER

To

voltage unit
o

To

Blue-rad {—}
Black {+} =

constant

W Blue-yeliow (+)
digital voltmetar Blue-red {—) SEF3431

Potentiometer.

SEF344|

Qutput voltage ratio (%)

100

1
" 1a0°

Shaft rotationat angle {deg.} —»
SEF 3451

Approx. 60"

Effective electrical angle

Q Adjusting bolt
S Jdaint

SEF3461

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 (KV 11229882}, connect potentiometer to digital
voltmeter and voltage-regulating unit.

2. Apply an input of 10 volts.

3. Ensure that output voltage indicated on digitai 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

Installation 2 7
If adjusting bolt is removed during disassembly, install it asi
follows: .;
1. Temporarily install adjusting bolt, lock nut and potenti- ! é
ometer, Joint need not be installed. . A ﬁ
g 2
SEF3471 1

2. Tighten or loosen adjusting bolt so that clearance betwee:h

Adjusting bolt-

adjusting bolt end surface and potentiometer pin is adjusted Part
to specifications. Clearance can be measured using a feeler R
gauge. b 4
Specified clearance: 0.2 - 0.8 mm (0.008 - 0.031in)
:- Cor
SEF3481 ' 3
=l |l =
Adjusting bolt 3. Secure adjusting bolt using a lock nut. Hs >
t .
: | ~ {lnpu
| '_:'[Booe
g =i i ::
—— =L : 3 :
— """'Ill-" ;.
[ —_— :
o R

4. Remove potentiometer and install joint on adjusting bolt,

i
5. While positioning potentiometer pin in joint, install potenti-
ometer on bracket. !

= = :.‘E' :".:jy _

=

SEF3511 & -I: '

|
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POTENTIOMETER
Installation (Cont’d)

6. Secure potentiometer using screws and spring washers.
as 7. Ensure that control lever moves smoothly.
iti-
SEF 3471
en Adjustment
ed Part No. of pump assembly:
ler

Adjustment conditions

Specified value

l

Fuel injection quantity

Remarks

Control lever position Pump speed rpm m& (Imp fl 0z)/ Output voitage
1,000 st
Measure 750 17.811 {0.63+0.04) 4.0 Adjusting point
Idle - — - Check point
Full speed - - - ‘ Check point

[Input voltage: 10V]
[Boost pressure: 0V]

1. Measure required ‘‘tightening” length “’L” of idling stopper
bolt in advance.

T ]
- ol —

2. Remove idling stopper bolt and tighten dummy bolt (M6 x
pitch: 1.0 mm).
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POTENTIOMETER

SEF287!

SEF359I1

Adjustment (Cont’d)
3. Operate fuel injection pump at 750 rpm. Adjust control IevegrII I
position using dummy bolt so that fuel injected is in the 16{8
to 18.8 m¢ {0.59 to 0.66 Imp fl 0z}/1,000 stroke range.

4, Connect Tool (KV11229882) to digital voltmeter and voltage:
regulating unit. e I|:
5. Connect Tool (KV11244582) to potentiometer and Tool
(KV11229882). k.

6. After ensuring that digital voltmeter registers 4.0 volts (which
is equivalent to potentiometer output voitage), adju§
potentiometer position. An oblong hole is used to adjust

potentiometer, -

H
¥

7. If potentiometer output is outside specifications, remove:
potentiometer and adjust adjusting bolt (310/5). !

B. 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)

T 9. After properly positioning potentiometer, remove dummy
3.8 bolt.
je- 10. Tighten regular idling stopper bolt so that L’ measured in
step 1 is obtained.
3l
=
= SEF353I
h 11. Adjust idling stopper bolt so that fuel injected during idling is
st in the specified range.
it
3 12. Ensure that control lever properly returns to the idle position
by means of idling spring.
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CRANKCASE EMISSION CONTROL SYSTEM

[T DESCRIPTION i |
Fresh air ~--— The closed-type crankcase ventilation system is utilized as a
:ﬁ Blow-by gas — crankcase emission control system.
Air control valve The closed-type crankcase emission control system prevents

blow-by gas from entering the atmosphere and keeps the internal
5 crankcase pressure constant. o
During the valve operation, the blow-by gas is fed into the intake '-

manifold by the air control valve. r

This is activated by the internal rocker cover pressure. When the |
intake air flow is restricted by the throttle chamber, the internal 1.
rocker cover pressure decreases. At this point, the crankcase
emission control valve keeps the internal rocker cover pressure
constant so that air or dust is not sucked in around the crank- L
shaft oif seal.

SEF432F

INSPECTION
Air control valve
1. Remove rocker cover.

9 2. Remove control valve from rocker cover. -

- 3. After plugging the center hole with adhesive tape, check that ; 3
6 air flows from inlet by blowing air from outlet and that air L' ;
does not flow by inhaling air. 1

SEF0608 .,
VENTILATION HOSE - |
1. Check hoses and hose connections for leaks. i

1 2. Disconnect all hoses and clean with compressed air. B [
B 5 8
w If any hose cannot be freed of obstructions, replace. [
| 8
| b
I‘I
% ! -

SEC692 8
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