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FU-2 FUEL SYSTEM — Replacement of Fuel Filter
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REPLACEMENT OF FUEL FILTER
1. REPLACE FUEL FILTER
[Cartridge Type)
fal Using SST, remove the fuel filter and O-ring.
SST 09228.34010

tb] Install @ new fuel filter with a new O-ring.
® Put a light coat of fuel on the Q-ring.

® Hand tighten only. DO NOT use 55T to tighten the
filter.

[Paper Element Typel

{a) Loosen the center bolt and remove the bolt with the
fuel filter lower body assembly.

{0} Remowve the upper body gasket from the fuel filter
upper body,

fc} Remove the rubber gaskets, element, spring plate
and spring from the lower body.

tdl  Remowve the O-ring from the center bolt,

lel Install a new O-ring facing its flat side toward the
center bolt head.

® Put a light coat of fuel on the O-ring,

il Install the spring (1), spring plate (2}, a new rubber
gasket (3}, & new element (4) and a new rubber
gasket (5} to the lower body.

lgl Install @ mew upper body gasket {6} to the upper
body

# Put 3 light coat of fuel on the body gasket.
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FUEL SYSTEM — Replacement of Fuel Filter FU-3
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n)

Install the fuel filter lower body assembly with the
center balt.

BLEED FUEL FILTER

fad
(]
3]

(d!

le}
i)

Igh

Connect a vinyl tube to the fuel filter bleeder plug.
Insert other end of the tube in 2 container of fuel
Loosen the fuel filter bleeder plug

Tumn the priming pump handle counterclockwise to
free it.

Operate the priming pump handle until there are no
gir bubbles emitted from the fuel filter bleeder plug.
Turn the priming pump handle clockwise and tighten
it

Tighten the fuel filter bleeder plug.

START ENGINE AND CHECK FOR FUEL LEAKS
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FU-4 FUEL SYSTEM — Injection Nozzles (B end 28]

INJECTION NOZZLES [B and 3B] -

REMOVAL AND TEST OF INJECTION
NOZZLES 2

©—{ 40340 | -

&9
Nozzle Leakage Pipe Ol B #Gasen

Jroi———
Injection Nozzle 700 61, 68! -
@ Casket———————— g

& Nozzk Sem
r

Fuel Hose -

kg-cm {ft-lb. N-ml : Specified torque J
# Non-reusable part e -

1. REMOVE INJECTION PIPES
la} Loosen the union nuts of the four injection pipes. -

i8] Remove the two bolts, four injection pipes and
clamps.

LTS

2. REMOVE NOZZLE LEAKAGE PIFE
{a) Disconnect the fuel hose from the leakage pipe.
o) Remove the four nuts, leakage pipe and four gaskets -
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FUEL SYSTEM — Injection Nozzles [8 and 3Bl FU.5

fugies

Fugten
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3.

REMOVE INJECTION NOZZLES
Using SS8T, remove the four nozzles, seats and gaskets.
55T 09260-46012 109268-48012, 09268-48021)

NOTE: Arrange the nozzles in correct order

INJECTION PRESSURE TEST

{a) Install the nozzle to an injection nozzle hand tester
and bleed the air from the union nut.

WARNING: Do not place your finger over the nozzle

injection hole.

[b] Pump the tester handie a few times as fast as possi-
ble by hand to discharge the carbon from the injec-
tion hole.

fg) Pump the tester handle slowly and observe the
pressure gauge.

{d} Read the pressure gauge when the injection pressure
just begins to drop.
Opening pressure:
New nozzie 115 = 125 kgfem?
(1,636 — 1.778 psil
(11,278 — 12,258 kPal
Reused nozzle 105 — 125 kg/em®
11,483 — 1,778 psil
{10,296 — 12,258 kPal

NOTE: Proper nozzle operation can be determined by a
swishing sound,
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FUEL SYSTEM — Injection Nozzles (B and 3B]

o o

' Faulty Good

Tuoes

Good

*

Faulty
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Faulty

SR
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If the opening pressure is not within specification, dis.

assemble the nozzle and change the adjusting shim on the

top of the pressure spring.

Adjusted opening pressure: 105 — 125 kafcm®
(1,493 — 1,778 psi
{10,296 — 12.258 kPa)

Adjusting shim thi mm lin)
1.00 [0.0394) 1.50(0.0881]
1.05 0.0413) 1.5540.0610)
1.10 [0.0433) 1.60 {0.06301
1.15 (0.0453) 1.65 10.0650)
1.20 10.0472) o 1.70 10.0668)
1.25 10.0482) 1.75 (0.0689)
1.30 10.0512] 1.80 [0.0708)
1.35 0.0531) 1.85 10.0728)
1.40 10.0551} 1.90 [0.0748)
1.45 [0.0571} 1.95 10.0768)

NOTE:

® Varying the adjusting shim thickness by 0.05 mm
10,0020 in.) changes the injection pressure by about 6.4
kgfem? (91 psi, 628 kPal.

® Only one adjusting shim should be used.

e} There should be no dripping after injection.

LEAKAGE TEST

While maintaining pressure at about 10.0 — 20.0 kg'em?
{142 - 28B4 psi; 881 - 1,961 kPal below opening
pressure (adjust by tester handle), check that there is no

ipping for 10 ds from the injection hole or around
the retaining nut

If the nozzle drips within 10 seconds. replace it or clean
and overhaul the nozzle assembly.

SPRAY PATTERN TEST

(a) The injection nozzle should shudder at a pumping
speed between 15 = 60 times loid nozzlel or 30 -
60 times Inew nozzlel per minule

i)  Check the spray pattern during shuddering

If the spray pattern is not correct during shuddering, the

nozzle must be replaced or cleaned
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FUEL SYSTEM — Imection Nozzles (B and 3B! FU-7
COMPONENTS
i
,

Nozzle Holder ¥
Retaining Mut — “
[700 151, 681 5

Adjusting Shim/—,@

Nozzhe Assembly

Pressure Spring:

Pressure P:n,_”’%

Distance Piece

{kg-gm {ft-ib, N-ml : Spacified torgue s

—
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DISASSEMBLY, CLEANING AND TEST OF

&’, s INJECTION NOZZLE

1. DISASSEMBLE INJECTION NOZZLE

85T
{al Using SST, unscrew the nozzle holder retaining nut.
SST 09260-46012 (09268-46012, 09268-46021)
— ] ; . CAUTION: When disassembling the nozzle, be care-
—_— e e {ul not to drop the inner parts.
|_ th) Remove the adiusting shim, pressure spring, Pressure
funde pin, distance piece and the nozzle assembly.

{a) To wash the nozzles, use a wooden stick and brass
brush, Wash in clean diesel fuel

MOTE: Do not touch the nozzle mating surfaces with

yaur fingers.

—| 2. NOZZLE CLEANING
'

upes)
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FUEL SYSTEM — Injection Nozzles [8 and 38) i

Sraes)

One third of
its length

Do
B0 degrees

Fuan)

turass]
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(bl Using a wooden stick, remove the carbon adhering 1o
the nozzle needle tip

{e} Using a brass brush, remove the carbon from the
exterior of the nozzie body.

{d) Check the seat of the nozzle body for burns or corro-
sion.

le) Check the nozzle needle tip for demage or corrosion.

1f any of these conditions are present, replace the nozzle

assembly.

SINKING TEST

{a) Wash the nozzle in clean diesel fuel

NOTE: Do not touch the nozzle mating surfaces with

your fingers.

(b} Tilt the nozzie body about 60 degrees and pull the
needle out about one third of s length.

e} When released. the needle should sink down into the
body vent smoathly by its own weight,

{d} Repeat this test, rotating the needle slightly each
time.

If the needle does not sink freely, replace the nozzle

assembly,

o e
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'_ FUEL SYSTEM — Injection Nozzles [8 and 38 FU-9

ASSEMBLY OF INJECTION NOZZLES
{See page FU-7)
1. ASSEMBLE INJECTION NOZZILES
{al Assemble the nozzie holder body, the nozzle assem-
bly, distance piece. Pressure pin. préssure SpIng,
adjusting shim and nozzle nolder retaining nut. and
finger tighten the nut.
(b Using SST. torque the retaining nut
ST 09260-46012 (09268-46012. 0S268-460211
Torque: 700 kg-cm (51 ft-1b, 69 N-m)

o —

PERFORM PRESSURE AND SPRAY PATTERN TEST
(See steps 4 to & on pages FU-4 and 5)

e
(5]

__m_l.

INSTALLATION OF INJECTION NOZZLES
(See page FU-4)
1. INSTALL INJECTION NOZZLES
{a) Place new four gaskets and the four nozzle seats in
the cylinder head.
(b} Using SST, install and torque the four nozzles.
SST 09260-46012 (09268-46012, 03268-46021)
Torque: 700 kg-cm (51 ft-lb, €9 N-m)

2. INSTALL NOZZLE LEAKAGE PIPE

(a)  Install new four gaskets and the leakage pipe with the
four nuts.-Torque the nuts.

Torque: 450 kg-cm (33 ft-lb, 44 Nem)
bl Connect the fuel hose to the leakage pipe.

e

=

s

-  em

3. INSTALL INJECTION PIPES
{al Place the two lower clamps in position on the inteke
rmanifold,
b} Install the four injection pipes. Torque the union nuts
Torque: 250 kg-cm {18 ft-lb, 25 N-ml
e} Secure the injection pipes with the two upper clamps
and nuts.

4. START ENGINE AND CHECK FOR LEAKS

s

el

e
L]
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FU-10 FUEL SYSTEM — Injection Nozzles [118, 138 and 13B-T] 1
INJECTION NOZZLES - N
[11B, 13B and 13B-T]
REMOVAL AND TEST OF INJECTION % |
NOZZLES
[z50 116, 251 | eﬁ Nozzie Leakage Fipe |

Eﬁ-cm [#1-18, N-ml : Specified torque

[esnz s —— % &—————4 Gasket i _
% Injection Nozile

@/———‘éﬁmg Packing
h’f}\———‘ Nezzle Seat e

—t ] e —

njection Pipe

—d el

# Non-reusable part nunate) ‘1
1. [138-T) !
REMOVE INTAKE AIR CONNECTOR PIPE -
2. REMOVE INJECTION PIPES J
fa) Loosen the union nuts of the four injection pipes. =
{b) Remowve the two bolts, four injection pipes and |
clamps.
gy 3. REMOVE NOZZLE LEAKAGE PIPE
a) Disconnect the fuel hose from the leakage pipe
. (b} Remove the four hollow bolts, leakage pipe and eight b
gaskels i
-
' Iamst ]'

https://cardiagn.com/fuel-system-b-engine/

10/101



17.06.2021

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FUEL SYSTEM — Injection Nozzles [118, 138 and 138-T| FU-11

o

o

Pz

PR — .
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4,

REMOVE INJECTION NOZZILES

Remove the two bolts, nozzle, ring packing and seat
Remove the four nozzies.

NOTE: Armrange the nozzles in correct order,

INJECTION PRESSURE TEST

{a] Install the nozzle to an injection nozzle hand tester
and bleed the air from the union nut.

WARNING: Do not place your finger over the nozzle

injection hole.

[5) Pump the tester handle a few times as fast as possi-
ble by hand discharge the carben from the injection
hale.

{c} Pump the tester handle slowly and observe the
pressure gauge.

{d) Read the pressure gauge when the injection pressure
just begins to drop.

Opening pressure:

New nozzle 200 — 210 kglem*
{2,845 — 2,987 psil
(19,613 - 20,594 kPal

Reused nozzle 180 — 210 kg/cm*
(2,560 — 2,987 psil
[17.652 — 20,584 kPa)

NOTE:  Proper nozzle operation can be determined by a8

swishing sound.
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FU-12 FUEL SYSTEM — |njection Nozzles (118, 138 and 13B-T)

If the opening pressure is not within specification, dis-

assemble the nozzie and change the adjusting shim on the

top of the pressure spring.

Adjusting opening pressure: 180 — 210 kg/ecm?
(2,560 — 2,987 psi
{17,652 — 20,594 kPa)

AN 4
Faulty Good
Fuess)
4 s
Good Faulty
s
g Ed f* i
Good Faulty Faulty Faulty
S0z
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Adjusting shim thickness e ki)
0.700 (0.0278) ~ 1250 (0.0492)
0750 10.0235) 1.275 10.0502)
0,800 0.0315) 1.300 (0.0512)
0.850 (003350 1.325 10.0522}
0.900 (0.0354) 1,350 [10.0531)
0:950 0.0374) 1.375 [0.0541)
0975 00384} 1.400 [0.0551]
1.000 (0.0384) 1.425 [0.0581)
1.025 (0.0404) 1.450 [0.0571)
1.050 (0.0413) 1475 [0.0581}
1.075 10.0423) 1.500 (0.0581])
1.100 10.0433) 1.550 [0.06104
1.125 (0.0443) 1.600 10.0630]
1.150 10.0453) 1.650 [0.0650)
1.175 (0.0463) 1.700 10.0663]
1.200 (0.0472) 1.750 10.0683)
1.225 (0.0482) 1.800 10.0703}
NOTE:
® Varying the adjusting shim thickness by 0.025 mm
{0.0010in.) chang injection p by about 3.8

the inj
kg/em? (54 psi, 373 kPal.

® Oply one adjusting shim should be used.
el There should be no dripping after injection.

LEAKAGE TEST

While maintaining pressure &t ebout 10.0 - 20.0 kg/cm?
1142 - 284 psi; 981 - 1,961 kPal below opening
pressure (adjust by tester handiel, check that there is no

ipping for 10 from the injection hole or around
the retaining nut.

If the nozzle drips within 10 seconds, replace it or clean
and overhaul the nozzle assembly.

SPRAY PATTERN TEST

{a] The injection nozzle should shudder at a pumping
speed between 15 = 60 times (old nozzlel or 30 -
60 times {new nozzle) per minute

bl Check the spray pattern during shuddering.

If the spray pattern is not correct, the nozzle must be

cleaned or replaced.

NOTE: The 11B engine has 5 spray onfices and the 138

and 13B-T engines have 4 spray orifices

ol ol el
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FUEL SYSTEM — Injection Nozzles [118, 138 and 138-T| FU-13

COMPONENTS

Mozzle Holder
b Hatamung At

350 {28, 34 | ]

kg-crn [ft-b. N-m!

i W .
|
E}— Nozzie Hoider Body

1 Specified torque funaed

Adjusting Shim

Pressure Spring |
|

Pressure Pin
|
Distance Piece

l
Lo ®
Nozzle Assembl N
o2z ! mbly. |&
|

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

1. DISASSEMBLE INJECTION NOZZLE
fal Using a 14 mm deep socket wrench, unscrew the
nozzle holder retaining nut.
CAUTION: When disassembling the nozzle holder.
be careful not to drop the inner pans

bl F the p spring, adj shim, p
pin, pin, distance piece and the nuzzle assembly.

'_.'_’-)__’-'_ _.'

2, NOZZILE CLEANING
la) To wash the nozzles, use a wooden stick and brass
brush. Wash in clean diesel fuel

. - I o NOTE: Do not touch the nozzle mating surfaces with

your fingers.

s

Rt
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FU-14 FUEL SYSTEM — Injection Nozzles [11B; 138 and 138-T)

o)

uzig)

One third of
its length

tusna)
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5 Using a wooden stick, remaove the carbon adhering to
the nozzle needle tip,

le}  Using 2 brass brush, remove the carbon from the
exterior of the nozzie body.

{dl  Inspect the nozzle body for burns or corrosion

lel Inspect the nozzle needle tip for damage or corro-
sion,

if any of these conditions are present, replace the nozzie
assembly,

SINKING TEST

fal  Wash the nozzle in clean diese! fuel,

NOTE: Do not touch the nozzle mating surfaces with

your fingers.

ibl  Tilt the nozzle body about B0 degrees and pull the
needie out about one third of its length.

el When reieased, the needle should sink down into the
body vent smoothly by its own weight,

{d! Repeat this test, rotating the needle slightly esch
time,

if the needie does not sink freely, replace the nozzle

assembly.
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FUEL SYSTEM — Injection Nozzles [118, 138 and 138-T| FU-15

ASSEMBLY OF INJECTION NOZZLES
(See page FU-131

1. ASSEMBLE INJECTION NOZZLES

(a) Assemble the nozzle holder body, adjusting shim,
p spring. P pin, di piece. the
nozzle assembly and nozzle holder retaining nut, and
finger tighten the nul

NOTE: Align the holes of the nozzle body, distance piece

and nozzle holder body. :

bl Using a 14 mm deep socket wrench, torgue the
retaining nut.

Torque: 350 kg-em (25 ft-lb, 34 N-mi)

2. PERFORM PRESSURE AND SPRAY PATTERN TEST
|See steps 6 to B on pages FU-10 and 11)

INSTALLATION OF INJECTION NOZZLES
{See page FU-10)
1. [INSTALL INJECTION NOZZLES

Install the nozzle seat, ring packing and injection nozzle
with the two nuts. Install the four injection nozzles. Torque
the nuts.

Torque: 185 kg-cm (13 ft-lb, 18 N-m}

2. INSTALL NOZZLE LEAKAGE PIPE

{al Install new eight geskets, and the leakage pipe with
the four hollow bolts, Torque the hollow boits.

Torque: 250 kg-cn (18 ft-lb, 25 N-mi}
(] Connect the fuel hose to the leakage pipe.

3. INSTALL INJECTION PIPES

https://cardiagn.com/fuel-system-b-engine/

(a) Place the two lower clamps in position of the intake
manifold.

(b} Install the four injection pipes. Torque the union nuts.

Torque: 250 kg-cm (18 ft-Ib, 26 N-ml

lc] Secure the injection pipes with the two upper clamps
and bolts.

4. START ENGINE AND CHECK FOR FUEL LEAKS

5. [13B-T]
INSTALL INTAKE AIR CONNECTOR PIPE

15/101



17.06.2021 Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FU-16 FUEL SYSTEM — Fuel Fesd Pump

FUEL FEED PUMP -
REMOVAL AND TEST OF FUEL FEED PUMP

Fuel Feed Pump

: Specifid toraue

# Non-reusable part

1. DISCONNECT INLET AND OQUTLET PIPES FROM

FEED PUMP

[13B-T]

Remove the two union bolt and four gasket, and discon-

nect the fuel pipes. =

[11B, 138 and 138-T]

{al Remove the union bolt, two gaskets and inlet fuel
pipe. -

{6} Remove the union bolt and two gasket, and discon-
nect the outlet fuel pipe.

2. REMOVE FEED PUMP FROM INJECTION PUMP
Remove the three nuts, spring washers and feed pump.

https://cardiagn.com/fuel-system-b-engine/ 16/101
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FUEL SYSTEM — Fuel Feed Pump FU-17

] I
T o o Moo M LM
]

I | 125Strokes
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3.

SUCTION TEST
tal  Mount the feed pump on the pump BSI1Er
6] Connect a suctian pipe with the following specifica-

tions:
Pipe inner diameter: 8 mm (0.31 ind
Pipe length: 2m(78.7inl
Suction height: 1 m [38.4in)

lc) Operate the priming pump 60 strokes per minute and
count the number of strokes before fuel is dis-
charged.

Fuel must discharge within 25 strokes
id} Drain any fuel from the feed pump.

(e} Operate the feed pump at 150 rpm and check the
amount of time until fuel is discharged.

Fuel must discharge within 40 secends

DISCHARGE TEST

{al Install the pressure gauge to the feed pump dis-
charge side.

(b} Operate the feed pump at 800 rpm 2nd check the
discharge pressure.

Discharge pressure:
1.8 — 2.2 kglem® (26 — 31 psi, 177 = 216 kPa)

e} Install a 1.54 mm (0.0606 in} nozzle 1o the feed
pump discharge side.

{d] Operate the feed pump at 1,000 rpm, and measure
discharge volume.

Discharge volume:
800 cc/min [54.9 cu in/min. or more
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FUEL SYSTEM — Fuel Feed Pump :

COMPONENTS -

Snap Ring

# Non-reusable part

Priming Pump
Tapoet g

& Gesket

| -
Spring i
Q———tneck Vaive -
— ]
. : Spring |
[ "
B * Gasket -

Chamber Plug |

Feed Pump Housing
Push Rod
Piston

- g

DISASSEMBLY OF FUEL FEEL PUMP |

1. REMOVE PRIMING PUMP AND CHECK VALVES
[s] Remove the chamber plug, gasket, spring and check
valve. -
(6] Remove the priming pump, gasket, spring and check
valve,

2. REMOVE FEED PUMP PISTON |
Remove the chamber plug, gaskel, spring and piston,

https://cardiagn.com/fuel-system-b-engine/

e | |
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FUEL SYSTEM — Fuel Feed Pump FuU-19

Q

Do not remove

ruzsna

PSS

suaic)
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3.

REMOVE FEED PUMP TAPPET
Remove the snap ring, and pull out the tappet,

NOTE: Since the push rod is precisely fitted into the feed
pump housing, do not remove the push rod urless necess-
ary.

If removed, be sure to confirm assembly direction.

INSPECTION OF FUEL FEED PUMP

1

INSPECT FEED PUMP PISTON

Check that the piston smoothly falls into the piston hole
by its own weight.

If abnormal, replace the piston. If necessary, replace the
feed pump assembly.

INSPECT PRIMING PUMP

Firmly block the priming pump inlet port with your finger
and check that pressure and vacuum are created when the

pump is operated.
If abnormal, replace the priming pump.

ASSEMBLY OF FUEL FEED PUMP
(See page FU-18)

1.

INSTALL FEED PUMP TAPPET
Insert the tappet into the housing, and secure it with the
snap ring
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FU-20 FUEL SYSTEM — Fuel Feed Pump

2. INSTALL FEED PUMP FISTON

install the piston, spring. a new gasket and the chamber
plug -
Torque: 1,500 kg-cm [109 ft-Ib, 147 N-m}

3. INSTALL PRIMING PUMP AND CHECK VALVES
{a) Install the check valve, spring. 3 new gasket and the
priming pump.
Torque: 500 kg-cm (36 ft-1b, 49 N-m)
b} Install the check valve, spring. 8 new gasket and the
plug. i
Torque: 500 kg-cm [36 ft-Ib, 43 N-m) -

1»57 INSTALLATION OF FUEL FEED PUMP 1
= z (See page FU-16)
) L 1. INSTALL FEED PUMP
{al Place a new O-ring in position on the injection pump
housing. + 3
b} Install the feed pump with the three spring washers i
and nuts.
Torque: 95 kg-cm (82 in.-Ib, 9.3 Nom]

2. INSTALL INLET AND OUTLET FUEL PIPES -
(8 and 38B] |
Connect the fuel pipe with new two gaskets and the union
bolt. Connect the two fuel pipes. torque the union bolts. L |

Torque: 375 kg-cm (27 ft-lb, 37 Neml
[118, 13B and 13B-T]
Install the inlet fuel pipe with new two gaskets and the

union bolt. Connect the outlet fugl pipe with new two

i gaskets and the union bolt. Torque the union bolts.
Torque: 375 kg-cm (27 ft:b, 37 Nem) 1

457 (118 & gy T
1?‘ 1[1 312-$?d 1IBN, 2 a5%er 175

3. BLEED FUEL FEED PUMP (See step 2 on page FU-3)

o |

4. START ENGINE AND CHECK FOR FUEL LEAKS

https://cardiagn.com/fuel-system-b-engine/ 20/101
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FUEL SYSTEM — Automatic Timer

FU-21

AUTOMATIC TIMER
COMPONENTS

Drive Gear

Snap Ring

Timer Bearing

G——Spring Seat
E—— Adjusting Shirm linner]

a—.‘hmef Spring linner)
%—-Timer Spring (Quter) |

&

& ——Adjusting Shim [Duter]

> @ o G <0 0

Timer Hub

Timer Weight
Adjusting Shim
Spring

LNt
FUTIEE

REMOVAL OF AUTOMATIC TIMER
(See steps 1, 3 and 11 to 13 on pages EM-64 to 68)

DISASSEMBLY OF AUTOMATIC TIMER

1. REMOVE TIMER BEARING
Using S5T, remove the timer bearing.
SST 09286-46011

2. DISASSEMELY AUTOMATIC TIMER
tal Using snap ring pliers, remove the snap ring.

https://cardiagn.com/fuel-system-b-engine/
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Fu-22 FUEL SYSTEM — Automatic Timer '

b} Cover the timer with a shop towel 1o prevent the
spring seats {B), springs and adjusting shims from
flying out

fe)  Pull up the drive gear, and remove the sprifng seats
(Bl, springs and adjusting shims.

idl Remowve the timer weights from the timer hub.

INSPECTION OF AUTOMATIC TIMER

1. INSPECT TIMER BEARING

Check that the timer bearing operation is not rough or
noisy.

If necessary, replace the timer bearing.

2. INSPECT TIMER SPRINGS

Using calipers, measure the free length of the spring.

Free length:
B Inner 43.7 mm (1.720 in)
Outer 54.2 mm (2.134 in.)
3B 50.7 mm (1.996 in.)
11B (w/o HAC) and 13B (w/o HAC]
50.3 mm (1.980 in.}
11B (w/ HAC) and 13B (w/ HAC)
44.4 mm (1.748 in.)
13B-T 48.5 mm (1.909 in.)

If the free length is not as specified, replace the spring
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FUEL SYSTEM — Automatic Timer FU-23

nEn

“g Mark

ASSEMBLY OF AUTOMATIC TIMER
|See page FU-21)

1. ASSEMBLE AUTOMATIC TIMER
il Mount the timer hub in 2 soft jaw vise.
B} Install the timer weights to the timer hub

[c] Assembly the timer hub and drive gear as shown.

11B, 13B and 13B-T

Toothless Portion
@m-. Mark

nyiers

So-EmpeEDs=9

s

{a (B! ;
Install the spring seats, timer springs and edjusting
shims linner and outer),

e} {38, 118, 13B and 138-T) )
Install the timer springs and adjusting shims.

L/ (Ef)\ B i

https://cardiagn.com/fuel-system-b-engine/
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FU-24 FUEL SYSTEM — Automatic Timer :

fl  Turmn and push and drive gear onio the timer hub. —

lg} Using a screwdriver, snugly seat the spring seats (B),
springs and adjusting shims.

[h} Using snap ring pliers, install the snap ring.

sunae]

2. INSTALL TIMER BEARING
Using SST and 2 press, press in the bearning.
i 857 SST B and 3B 08620-30010 (09623-30010)

= 11B, 13B and 13B-T
08260-58010 (09285-76020) A

https://cardiagn.com/fuel-system-b-engine/ 24/101
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FUEL SYSTEM — Automatic Timer FU.25

ADJUSTMENT OF AUTOMATIC TIMER
1. PREPARATION

{al Remaove the injection pump without disconnecting
the feed pump. |See page FU-27}

B} Install the automatic timer to the injection pump.

(e} Mount the injection pump on the pump tester.

{dl Fill the cemshaft chamer of the injection pump with
engine oil.

{e] Install the timer breaker box to the piston bore of the

feed pump.

2. ADJUST ADVANCE ANGLE
{al Using a timing light, measure the advance angle.

lwer Pump rpm Advance angle
700 0.5* or less
750 03-13"
900 27 =-33°
‘B 1,100 35 - 45°
1,400 48 - 58°
1.750 6.0 = 7.0*
1,850 B8O -70°
J00 0.5" or less
800 0.2-11%
5 1,000 1.3 - 2.3*
1,400 38 - 4.8°
1,750 ! 60 - 7.0°
1,900 ! 60 - 70
118 fw/o HAC)H rase: | 0.5% or less
1,750 | 45 - 55"
138 (wio HAC) 1,400 0.5% or less
1,700 45 - 55°
4 118 (w/ HAC) 1.000 0.5% or less
138 {w/ HAC) 1.700 [ 30 - 40°
1387 1,400 | Q.57 or less
1,700 35 - 45°
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FU-26 FUEL SYSTEM — Automatic Timer !I |

{b)

Diszssemble the automatic timer, and adjusting by =0
changing the adjusting shim. !
Adjusting shim thickness:
B lInner and Outer) and 38 -
0.1 mm (0.004 in.) |
0.2 mm 10.008 in.} g
0.5 mm (0.020 in.)
11B. 13B and 13B-T 0.5 mm [0.020 in.}
0.6 mm (0.024 in.} |
0.7 mm {0.028 in.)
0.8 mm (0.031 in.)
0.9 mm (0.035 in.} H
1.0 mm (0.039 in)} z
NOTE: The advance angle will advance with a reduction
in shim thickness and retard with an increase.

INSTALLATION OF AUTOMATIC TIMER 5
(See steps 6 to 10 and 18 on pages EM-74 to 76 and 78] |

26/101
https://cardiagn.com/fuel-system-b-engine/



17.06.2021

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FUEL SYSTEM — Injection Pump FU-27

INJECTION PUMP
REMOVAL OF INJECTION PUMP

[ I R U, A, g e O )

Injection Pump

B and 3B

* 035«\9_0

Fuel Hose
Fuel Pipe
# Gasket

Leakage Pipe
{118, 13B and 13B-T}

# Gasket

Injection Pump
Stay
(118, 138 and 13B-T))

Accelerator
Connecting Rod
(118, 138 and 13B-T}|

# Gasket—

S o | —

LI =):§.cm [f1-1b, N-ml : Specified torque

[RETL

l * Non-reusabie part

https://cardiagn.com/fuel-system-b-engine/
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Fu.28 FUEL SYSTEM — Injection Pump

1
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REMOVE INJECTION PIPES

(See step 1 on page FU-4) B and 28
{See steps 1 and 2 on page FU-10}
1B, 13B and 123B-T

REMOVE FUEL FEED PUMP
(See steps 1 and 2 on page FU-16)

REMOVE PARTS
tal [B and 3B {w/ EDIC System)]
Connecting rod of EDIC motor
bl 1B (w/a EDIC system)]
Connecting rod of fuel cut diaphragm
(L] [3EI lw/o EDIC System]]

g wire of injection magnet

(d) [118, 138 and 13B-T]
Accelerator connecting rod

fe] 1B, 38 and 13B-T}
Vacuum hosels)

- s e e o=
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FUEL SYSTEM — Injection Pump FU-28
- S ifl Ol pipe
;ﬁ i i :,I hH Ld~ lg) Fuel! hose
; --'E (hl [11B. 138 and 138-T]

FusRE

https://cardiagn.com/fuel-system-b-engine/

Leakage pipe

REMOVE INJECTION PUMP

lal

-1}

feh

G}

el
i}

[8 and 38]
Remowve the bolt helding the injection pump stay to
the stay. '

{118, 13B and 138-T]
Remove the nut, two bolts and injection pump stay.

Before removing the injection pump, check if the

matchmarks are aligned. If not, place new
hmarks for rei i

HBemove the three nuts, injection pump and heat

insulator (13B-T).

Remove the O-ring from the injection pump fiange.
[8 and 3B]
Remove the two bolts and pump stay from the injec-
tion pump.
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3 =
FU-30 FUEL SYSTEM — Injection Pump |
COMPONENTS ]
Governor (B and 38)
HAC Bracke! |
HAT |
# Gasket .
i |
C D6 e e
Full Stop Ca;snle . :
Connecting Bracket :
Governor Main Spring |
|
Main Spring Adjusting Shim -
IR ] ; Sealing Screw Plug ; l
# Gesket - . ) "
2 (19 i |
Guwermis Covai Sy & Govermor n
== - Diaphragen |5 ]
e ) Housing Spring ¥
e ol Capsule -
# Gasket e S i
iy i g
_ : o
Adjusting Lem—ﬁ 5 ing Bolt ¥
* Oifig - Washer &® )
Return Spnng—-—-—l'-f& Upper Control Lever !
® Plate Washer - |
Stop Lever 5 * Oil Seal i
" S g IE Lower Control Lever " -
3 & hitting Pin ‘
Steel Ball Y-
Round N
T I ‘ | - Spring Sest }
; Speed Control Scréw i =
A- ‘
s !
Governor Housing | * '
Steel Balt Guide Shider !I
Plate Washer T -
Speed Control Spring
)
* Non-reusable part i' !
s !

https://cardiagn.com/fuel-system-b-engine/
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FUEL SYSTEM — Injection Purmp FU-31

Sovenor 7118, 138 and 138-T}

# O-Ring

| Govemor Cove

£ ﬁetsun——%
Spring
Plate —{B- l

= Washer et
Cam Plate—%,

Adjusting Bracm,——:@%?a " Steering Lever
® %
i Stsermc Lever Shaft

.
Thrust Washer N° 1 Mplslng Lever
L Wasl .
Shackle Al -"“-.
@l
l Arm Nut
Control Rack Arm
L 6“’@ Control Lever
Return Spring———" No 2 Adjusting Lever
]- Floating Arm
Floating Lever Assembly Thrust Mo 2 Adszunq Lever
@, Washer (3]

J Serew Plug————— &

&g -
Supporting Lever Shall——/——l@@#”—-ﬁmmng Lever

#Non-reusable part

133:1‘ (AT 118 {w/ HAC] and 138 [we! HACH
Cunnecmg Link
f I
gg:h 0 Gasket
Cover Plate L HAC

1 = = Retwm Spring
“‘{ Maximum Speed
]

COMPONENTS (Cont'd)

Bracket

cE— Spring Arm

Adjusting Screw

Mo, 2 Adjusting Lever
(BU and BY]

Shiding Weight Shaft
Slider

Retum Spring

b}

(e

https://cardiagn.com/fuel-system-b-engine/

31/101



17.06.2021

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FU-32 FUEL SYSTEM — Injection Pump

COMPONENTS (Cont'd)

Governor {118 and 138)

PO
# 0-Ring H
Full-load Stopper Housing :
Sliding Plate — o=
Shaft [5]

# O-Ring == Stopper Screw

Sliding Phle——-—@

Spring——_____éé———spring

B Adjusting Nus
Spring Guide
Outer Idle Spring
E———— Outer Adjusting Washer

Inner Idle Spring
B ——————Inner Adjusting Washer

Bushing— o Idie Control Spring
No. 1 Adapter Screw No. 2 Adapter Screw smszsnp;ﬁgsi:;
Connecting Pin—— G4, Spring Seat andiin
Full Stop Cey Thrust Washer g | oo prage Guide Bushing ‘ 5

# Gasket = Stopper Bracket .

Governor Housing

* Non-reusabie part

i

https://cardiagn.com/fuel-system-b-engine/

e ||

Thrust
Washer Round |
- Nut | 1
Screw Plug Spring |
___| Camshaft Bushing IM/T) Washer | i
S [ ~ <
g H e Stopper Arm |
0O-Ri | 3
* Ofne 8 0% 0-ing |
Return Spring
Thrust Washer S1op Lever
wi HAC H :
L
HAC Army 1
* O-Ring |
Stopper A i * O-ring ‘
Return Spring
Thrust Washer Stop Lever i
. HAC Lever
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FUEL SYSTEM — Injection Pump FU-33

COMPONENTS (Cont'd)

Governor (138-T)

Full Stop Cam
# Gasket

Govemar Housing

* O-Ring

Coer e oy
* O-Ring ;

- Stopper Scrsw
Shiding Plate ——m WM eSS ;

: Shaft 7= #0-Ring g— Quter Idle Spring

- Spring o E&—— Outer Adjusting Washer

Spring .———é.ﬁ Sprng &——Inner Adjusting Washer

B Speed Conrol Spring
t MNe. 2 Adapter S &————Inner Spring Seat
| Mo. 1 Adapter Screw o apter Screw o i) Spring
— Connecting pin——0C% Spring Seat cing)
Round Nut
Thrust Washer Guide Bushing e
Stopper Bracket
=2 4
1 -5 -
- Thrust
Washer

‘agher
Camshaft Bushing
Jointing Bolt
# O-Ring
B

# O-Aing 1
' Stopper Am‘ﬁ i ;
H Baost Compensator - i Baost O

# Gasket

m—— Adjusting Nut

Full-load Stopper Hnusing@—‘ﬁpr'ms Guide

Sliding Plate
I re Inner kdle Spring

5 No. 2 Full-load Stopper Housing

* O-Ring

Return Spring

: L# Non-reusable part

https://cardiagn.com/fuel-system-b-engine/
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FU-34 FUEL SYSTEM — Injection Pump J
COMPONENTS -
Pump Body 1 .
(a5 z7.3m
118, 136 and 138.T Lock Plaze | - =
! |
Delivery Valve Hotder —% | 3 %—Deiivew Valve Holder |
*0-Rng— o Deli W 5 . |
S g_.d_______d_.—-— helivery Valve Spring
Deelivary Valve Spring ...__§ - # Gasket b |
* Gothut ——————8 " Delivery Valve 1
?—\Pump Cyhnder M
/__,-—“' Control Pinion )
re -
!
| Control Rack @——————— Upper Spring Seat !
' )
E %‘ Plunger Spring -

Control Rack Cover

Pump Housing

Round Nut

2B

Spline Sh

# Non-reusable part

https://cardiagn.com/fuel-system-b-engine/

P

Eg-_cl_v_\_!ﬂ-lh Nﬂ ! Specified torque f

Plunger .; !

Lower Spring Seat
& Adjusting Shim .
Tappet -
Plate Plug |
Gesket 1

0

Pump Cover

~@g— Gasket by
Thrust Washer Thrust Washer n
Quter Race G Q

Pump Frange
|

Outer Race
Rear Bearing

Flate Washer
! Camshaft
 Plate Washer

Froni Bearing -

|
3t 1
o * Gasket

34/101



17.06.2021

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FUEL SYSTEM — Injection Pump FU.35
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DISASSEMBLY OF INJECTION PUMP

Disassembly of Governor [B and 3B]
{See page FU-30]

1

MOUNT PUMP ASSEMBLY TO SST (STAND]
S5T 09241-78022

REMOVE GOVERNOR DIAPHRAGM HOUSING AND
MAIN SPRING

Remove the following parts:
{1} Four screws
{2} Governor diaphragm housing
(3) Adjusting shimls)
&) Governor main Spring

REMOVE GOVERNOR DIAPHRAGM
Remova the following parts:

1} Nut

(2) Spring washer

{3) Connecting bracket

[4] Governer diaphragm

[w/ HAC]
REMOVE HIGH ALTITUDE COMPENSATOR (HAC)

Remove the three bolts and HAC.

REMOVE GOVERNOR COVER AND SPEED CONTROL
SPRING
Remove the following parts:

{11 Six bolts

[2} Gowvernor cover

(3) Speed control spring

{4) Spring seat

5] Gasket
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FUEL SYSTEM — [njection Pump
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6.

REMOVE CONTROL RACK LEVERS

Remove bolt, shifting pin, lower control lever, UppEr con.
trol lever and plate washer

REMOVE SLIDER AND STEEL BALLS
Remove the following parts:

{1} Plate washer

2} Slider

{31 Six steel balis

REMOVE STEEL BALL GUIDE
tal  Using SST, remove the round nut and spring washer.

S5T 09260-46012 (09278-456010) and
08260-76017 (09266-67011)

(bl Using SST, remove the ball guide.
55T 09260-76017 (09267-76011)

REMOVE ADJUSTING AND STOP LEVERS
Remove the following parts:

{1} Baolt

2] Adjusting lever

i3] Set key

14} Washer

5} Stop lever

{6] Return spring

{7} O-ring

Al

- -
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FUEL SYSTEM — Injection Pump
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EtEs

Fu-37
Disassembly of Governor
[11B, 13B and 13B-T]
|See page FU-31 and 32) 11B and 138
(See page FU-31 and 33) 13B.T
1. MOUNT PUMP ASSEMBLY TO SsT {STAND}
S8T 09241-76022
fursa
2. [w/A/C]
REMOVE IDLE-UP ACTUATOR
3. REMOVE FULL-LOAD STOPPER HOUSING
ASSEMELY
Remove the four bolts, the stopper housing assembly and
0-ring.

4. CHECK THRUST CLEARANCE OF FULL STOP CAM

Using a feeler gauge, the thrust ¢l bet-
ween the full stop cam and No. 2 adapter screw,
Thrust clearance: 0.03 — 0.08 mm
10.0012 - 0.0032 in.)

If the clearance is not within specification, replace the
thrust washer,
Thrust washer thickness: 0.05 mm (0.0020 in.)

0.10 mm (0.00328 in.)

0.20 mm (0.0078 in.)

5, DISASSEMBLE FULL-LOAD STOPPER HOUSING

ASSEMBLY
fal  Remowve the two bolts, cover plate and O-ring,
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FU-38 FUEL SYSTEM — Injection Pump

w

- =

118 (w/o HAC] and 138 (w/o HAC) (bl [11B lw/o HAC) and 13B wio HACI]

(6 1 Disassemble the follawing parts:
c’b—l 11} Cap nut and gasket i
i i3 (2}
IS

1

3 Lock nut and gasket
| I (3} Stopper screw

sl

5 =il 5 (4} Screw plug ]
‘1 [ 18] Sliding plate shaft
2] [6) Full-load stopper housing and spring

i
[ -]

1B (wio HAC) and 13B [w/o HAC] [7}  E-ring, thrust washer and connecting pin -
o —i8} [Bl  Two lack nuts, No. 2 adaptor serew snd spring J
i @ [9) Full stop cam | i
- - — (10} Lock nut -
a (11} No. 1 adaptor screw, bushing and spring 4
[12) Sliding plate y
—=a P
(3 [ d
Fuisse E =
11B (w/ HAC), 138 tw/ HACI and 138.T {e} [118 (w/ HAC). 13B (w/ HAC) and 138-T] ; |
31 Disassemble the following parts: :
(1) Screw plug 0
2] Shding plate shaft 1
(3] Full-load stopper housing and spring %
{41 Cap nut and gasket i |
(5] Lock nut and gasket :
(6] Stopper screw < b |
|
(7} E-ring, thrust washer and connecting pin -
—i{8] (8] Two lock nuts, callar, No. 2 adaptor screw and |
i —
e (@) Full s1op cam 1
on———+fk (10) Lock nut
{11} No. 1 adaptor screw, bushing and spring

My (12} Shiding plate '

Fudss I -

6. [13B-T) 4
REMOVE BOOST COMPENSATOR |

Remove the four bolts, baost compensator and O-ring

https://cardiagn.com/fuel-system-b-engine/ 38/101



17.06.2021

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FUEL SYSTEM — Injection Pump FU-39
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7.

[w/ HACI
REMOVE CONNECTING LINK OF HIGH ALTITUDE
COMPENSATOR (HAC)

REMOVE GOVERNOR COVER ASSEMBLY
{a} Remave the two bolts, cover plate or dash potand O-
ring.

{6} 1BU and BY]
Remove the two bolts and adjusting bracket.

() Remove the two screw plugs.

1d}  Using 8 screwdriver. push out the supporting lever
shaft from the governor cover.
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EU-40 FUEL SYSTEM — Injection Pump

e T e
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le) Remove the six bolts,

1l Turn the stop lever, and disconnect the sliding block
of the steering lever from the floating lever hole
R the g cover y and gasket,
CAUTION: Be careful not drop the supporting levers
and slider.

CHECK THRUST CLEARANCE OF STEERING LEVER

Using a feeler gauge, the thrust el be-
tween the steering lever and governor cover.
Thrust clearance: 0.05 — 0.20 mmm
10.0020 — 0.0079 in.)
If the clearance is not within specification, replace the
thrust washer.
Thrust washer thickness: 0.50 mm {0.01987 in}
0.55 mm (0.0217 in)
0.60 mm (0.0236 in.)
0.65 mm (0.0256 in.)
0.70 mm (0.0276 in.)
0.75 mm (0.0295 in.]
0.80 mm (0.0215 in.)

. CHECK THRUST CLEARANCE OF CAM PLATE

Using a feeler gauge, the thrust cl be-
tween the cam plate and governor cover.
Thrust clearance: 0.08 — 0.12 mm
(0.0031 — 0.0047 in.)

If the clearance is not within specification, replace the
thrust washer.
Thrust washer thickness: 0.2 mm [0.008 in.)

0.3 mm (0.012 in)
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11. DISASSEMBLE GOVERNOR COVER ASSEMBELY

Remove the following parts:

11
i2)

13)
(4
{5

L]

{7
18}
i9)

Two balts
No. 2 adjusting lever

Return spring
Two bolts

[wi HAC]
HAC with bracket

Spring arm

Bolt
Mo. 1 adjusting lever
Set key

{10} Bolt
{11] Steering lever shaft

[12] Steering lever and thrust washers

113} Return spring
(14} E-ring

{15) Thrust washer
{16) Cam plate
(17} Plate washer
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12. REMOVE SUPPORTING LEVERS AND SLIDER

13. REMOVE FLOATING LEVER ASSEMBLY
Remove the E-ring and the floating lever assembly.

14. CHECK THRUST CLEARANCE OF FLOATING ARM

Using a feer gauge, measure the thrust clearance between
the floating arm and floating laver,

Thrust clearance: 0.05 — 0.12 mm
(0.0020 — 0.0047 in.)

If the clearance is not within specification, replace the
thrust washer.

Thrust washer thickness: 0.05 mm (0.0020 in)
0.10 mm {0.0039 in.) !
0.20 mm (0.0079 in.) H
0.40 mm [0.0157 in.) )
15. DISASSEMBLE FLOATING LEVER ASSEMBLY
Remove the following parts:
{1}, E-ring
2} Return spring
(3] Control tever
4)  Return spring |
{5} E-ring
(B8] Thrust washer
{7) Fioating arm

|
i
|

A6. REMOVE SHACKLE AND CONTROL RACK ARM
ASSEMELY

Remove the following parts:
{1} Return spring
12} Bolt
(31 Spring washer I
141 Arm ot F

L TR TR R Sy o

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams
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Putl &3 STEM — el Fuing FU-33

Control
Rack Asm
Shackle
s

Shider

Cover Plate

Sliding Weight Shaft)
3

runae)

17.

19.

20.

21.

SEPARATE SHACKLE AND CONTROL RACK ARM

Remowve the cotter pin and washer, and separate the
shackle and arm,

. CHECK FITTING DIMENSIONS OF SLIDING WEIGHT

SHAFT
While pulling on the sliding weight shaft, measure the fit-
ting dimensions with calipers as shown,
Fitting dimensions: 42.7 — 50.1 mm

{1.957 — 1.872 in.}
|# the dimensions are not within specification, replace the
sliding weight shaft.

Sliding weight shaft length:  30.7 mm [1.209 in}
30.8 mm (1.217 in)
31.1 mm (1224 in)
31.3 mm {1.232 in)
31.5 mm {1.240 in)
31.7 mm (1.248 in.}
31.8 mm (1.256 in.)

CHECK THRUST CLEARANCE OF JOINTING BOLT
{See pge FU-80]

Thrust clearance: 1.5 — 2.0 mm
{0.059 — 0.079 in)

REMOVE SLIDING WEIGHT SHAFT
fa} Unstake the lock washer,
ol Remove the following parts:
111 Lock nut
(2} Lock washer
13} Lock nut
14) Jointing bolt with thrust washer
{5) Sliding weight shaft

REMOVE GUIDE BUSHING
Using 55T, remove the two bolts and guide bushing.
557 09260-58010 109278-48020)
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22. AEMOVE FLYWEIGHT ASSEMBLY

23,

fal  Using SST, remove the round nut,
55T 09260-58010 09260-78010, 09278-46020)
bl (A

Remove the spring washer.

fed  [MiT)
Remove the thrust washer and the flyweight assem-
Bly.

el A

Using 85T, remove the flyweight assembly.
55T 08260-58010 (09257-76011}

M/
CHECK THRUST CLEARANCE OF FLYWEIGHT

fal Install the flywaight without the dampers.
[b) install the thrust washer and round nut,
Torque: 525 kg-cm (38 ft-lb, 51 N-m}

le] Using a dial indicator, measure the thrust clearance

between the flyweight and camshatt bushing.
Thrust clearance: ' 0.02 — 0.10 mm

(0.0008 — 0.0038 in)

If the elearanceis fiot with specification, replace the thrust
washar,
Thrust washer thickness:

1.860 mm {0.0630 in.)

1.65 mm (0.0650 in.}

1.70 mm {0.0670 in)

1.756 mm (0.0689 in.)

1.80 mm (0.0709 in}

1.85 mm (0.0728 in.)

1.90 mm {0.0748 in)

1.85 mm {0.0768 in.)

2,00 mm (0.0787 in.)

210 mm (0.0827 in.}

2.20 mm {0.0866 in.)

2.30 mm (0.0906 in.)

ld}  Remaove the flyweight assembly

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams
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FUEL SYSTEM — Injection Pump

24. [M/T]
REMOVE CAMSHAFT BUSHING

Using 55T, remove the camshaft bushing.
S5T 09260-58010 {09267-760301

25. DISASSEMELE FLYWEIGHT ASSEMBLY
Remove the following parts:

11}  Adjusting nut

(2} Spring guide

(3] OQuter idie spring

(4] Duter adjusting washer

(5} Inner idle spring

() Inner adjusting washer

(7] Speed contral spring

18) Inner spring seat
8} Mechanical spring

{10} Spring seat
CAUTION: Be careful not to get these parts mixed
up.

26. [11B AND 13B]
CHECK THRUST CLEARANCE OF STOPPER ARM

Using a dial indicater, the thrust be-
tween the stopper arm and governor hiousing.

Thrust clearance: 0.05 — 0.20 mm
(0.0020 — 0.0079 inl

+ within specification, replace the

If the clesrance is no
thrust washer.

Thrust washer thickness: 0.1 mm (0,004 in.}
0.2 mm (0.008 in.)

0.5 mm (0,020 in]
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27, [11B AND 138]

28.

REMOVE STOP LEVER AND STOPPER ARM
Remave the following parts:

1 [w/ HAC)
Nut

(2} lw/ HAC]
Spring washer

{30 [w/ HAC)
HAC lever

(4} Tw/ HAC]
Nut

{5} Iwfo HAC)
Bolt

(6] Stop lever

7] Thrust washer
18) Return spring
9] O-ring
{10} Stopper arm
(1) [w/ HAC)
Q-ring
12 tw/ HAC)
HAC arm
[13B-T]
REMOVE NO. 2 FULL-LOAD STOPPER HOUSING

la) Remove the following parts:
1) Nut

(2) Spring washer
(3] Stop lever 3
{4] Return spring

15) Ouring ! -

la}  Using S5T, remove the four bolis, stapper housing
and stopper arm,

SST 09260-58010 (09276-76010) T m

fc)  Disassemble the follawing parts:
(1} Spring seat PO e
{2) Boost compensator arm
13) No. 2 full-load stopper housing
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FUEL SYSTEM — Injection Pump FuU-47

Disassembly of Pump Body

(See page FU-30 and 34} B8 and 3B
(See page FU-31, 32 and 34) 118 and 138
[See page FU-31, 33 and 34] 138.T

REMOVE PUMP COVER
Aemove the two bolts, pump cover and gaskets,

2, REMOVE PLATE PLUGS
Aemove the four plate plugs.

INSTALL S5T TO TAPPET SERVICE HOLES
Using SSTIA), turn the camshaft and insert SSTIB) into
each tappet service hole when the tappets are at their
hightest positions.
SST B and 38 09260-46012
109274-46011, 09278-46010)
118, 138 and 138-T
08260-58010
(08274-46011, 09278-46020)

4. REMOVE SPLINE SHAFT
{al Using S5T. remove the round nut and spring washer.
SST Band 3B 09260-46012
[09266-46011, 09278-45010)

118, 138 and 138-T
09260-58010
(08266-76011, 09278-48020)
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b] Using 85T, remove the spline shaft.
SST B and 3B 09286-46011
118, 138 and 13B-T
09260-58010 (08267-7601 1

CHECK CAMSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth with a wooden stick,
Standard clearance:  0.02 — 0.05 mm
(0.0012 - 0.0020 in.)
Maximum clearance: 0.1 mm (0.004 in.)
If the clearance is greater than maximum, replace the
thrust washer.
Thrust washer thickness:
B. 3B (Front and rear), 1B, 138 and 13B-T (Front)
0.10 mm (0.0039 in.)
0.12 mm (0.0047 in.)
0.14 mm (0.0055 in.)
0.16 mm (0.0063 in.)
0.18 mm (0.0071 in.)
0.50 mm (0.0197 in.)
11B, 13B and 13B-T (Rear)
0.10 mm (0.0039 in.)
0.15 mm [0.0059 in.)
0.30 mm {0.0118 in.)
0.50 mm (0.0197 in.)

REMOVE PUMP FLANGE AND CAMSHAET
fal Remove the five screws.

. |
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{b} Using a plastic-faced hammer, lightly tap out the
pump fiange.

e} Remove the camshaft.

CHECK SLIDING RESISTANCE OF CONTROL RACK
Using & spring tension gauge, measure the sliding resis-
tance. The rack should move smoothly.

Sliding resistance: 120 g (4.2 oz] or less

REMOVE TAPPETS, PLUNGERS AND PINIONS
{al Using SST (B), push the tappet to remove SST (A,
S5T B and 3B 09260-45012 (09274-46011) and
09260-76017 (08272-76011)
118, 13B and 138-T
09260-58010
{09272-76011, 09274-48011})
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{b) Using SST (8), hold the tappet in the camshady
chamber and take out the tappet through the
camshaft bearing hole with SST (C).

55T B and 3B 09260-76017

[09272-76011, 08273-76011)

118, 138 and 138-T
08260-58010 |
108272-76011, 09273-76011) T

fc]  Remove the adjusting shim(s], X

Id)  Using SST, hold the lower spring seat and take it out l ?
together with the plunger. f
S5T B and 3B 09260-46012 (09275-46010) I |

118, 138 and 13B-T ]
09250-58010 (09275-46010) |

le) Remove the spring, upper spring seat and pinion,

NOTE: ¥ ST R
# Do not touch the sliding surfaces of the plunger with 5 .
your hand. i l

-
'
® Arrange all parts in correct order. b
v
-
-
W -,
REMOVE CONTROL RACK =
Remove the guide screw and pull out the control rack. T
s
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Ty e

11B, 13B and 13B-T .
i

s

10. REMOVE DELIVERY VALVES AND PUMP CYLINDERS

fa)l Remowve the two lock plates.

b} 1B and 3B]
Using 58T, remove the delivery valve holder and
spring.

55T 09260-76017 (09270-76010)

fe) (11B, 138 and 13B-T]
Using SST. remove the delivery valve holder, O-ring,
stopper, spring and gasket.

S5T 09260-58010 (08270-76010)

tdl (B and 38]
Using SST, remove the delivery valve and gasket.
S5T 09260-76017 (09271-76011)

fe} (8 and 38]
Raise the pump cylinder with your forefinger, and
remove it.

1 [118, 138 and 138-T|
Raise the pump cylinder with your forefinger, and
remove it together with the delivery valve.
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NOTE:

# Do not touch the sliding surfaces of the delivery valve
with your hand,

® Arrange 2ll parts in correct order.

REMOVE GOVERNOR HOUSING
(B and 3B]

"Remove the five bolts, governor housing and gasket.

. -

[11B, 13B and 13B-T] .

Fiemova the seven bolts, stopper bracket, governor hous-
ing and gasket.
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‘INSPECTION OF INJECTION PUMP

NOTE: Do not touch the sliding surfaces of the pump’
plunger and delivery valves.

1. INSPECT DELIVERY VALVES

lal Check the valve seat surface and piston relief valve
for scratches.

If necessary, replace the valve as a set.

(b} Pull up the valve and release it. Check that it sinks
.+ smoothly to the valve seat.

If not, replace the valve as a set. "

NOTE: Before using a new valve set, wash off the rust

. Prevention compound with diesel fuel and perfarm, the

above test. : i

"~ INSPECT PUMP PLUNGERS ¥
“(g} " Tilt the cylinder slightly and pull out the plungér.
(bl When released, the plunger should sini‘gv.- down
) smoothly into the cylinder by its awn weight.
ic) Rotate the plunger and repeat the test at verious
positions.
If the plunger sticks at any position, replace it as a set.

INSPECT CONTROL RACK AND PINION
Check the tooth surfaces of the control rack and pinion for
wear or damage.

MOTE: Before disassembling the pinion, check that the
matchmarks of the pinion and sleeve are aligned.
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INSPECT SPRINGS
Using calipers, measure the free lengih of the spring.

| Eree leagth lapproxl man finid
[ Delivery Plinger Governos Mechanical Speed Inner Quter
valve spii main governor eantrol adling idhng
=pring i spring spring spring apring spring
8 [37.0 (1.457) | 48.4 (1.945) | 456 {1.795] | _— 2801096
38 37.0 (1.457) | 48.4 11.945) | 516 (2031} | 38.0 (1.496)
118, 128 W) and
BT M 198 D780} | 494 (1.948) 10.2 06020 | 240 (09451 | 26.0 (1.024) | 238 [0.837)
138 LAT} and 4
gy 188 (07601 | 494 (1.845) 10.2 10.402) | 24.0 (0.945) | 26.4 10.961) | 23.8 (0937

(Y

e

ouens)

Adjusting Screw
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wif Hﬁl

If the free length is not as specified, replace the spring.

INSPECT TAPPETS
ined with the tappet roller

the
when assembled.
i bined 0.3 mm (0.012 in)
If the combined looseness s greater than maximunm, re-
place the tappet assembly.

6. [w/HAC]

INSPECT HIGH ALTITUDE COMPENSATOR (HAC]

{a) Apply 370 — 700 mmHg {1457 — 27.56 in. Hg
49.3 — 033 kPa) of vacuum to the HAC, and check
that push rod moves.

Stroke: 3.1 — 3.6 mm (0.122 — 0.142 in.}

If abnormal, replace the HAC.

the push rod flange

=1 the
and HAC body.
Clearance lat sea levell:
and 3B 0.1 — 0.3 mm (0.004 — 0.012 in)
118 and 128 0.2 — 0.5 mm (0.008 — 0.020 in.)
i the clearance is not within specification, adjus! with the
adjusting screw.

=|

N R |

-

-1
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Albibade lm
Aamospnens
Pressuce
e bl

o T
Push Brod Shtt el i

13B-T Pressure 1.36 kg/em?

4=5mm

13B-T
1.36kglom®* 133 kglem?

*

10'Seconds or More

AN
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NOTE: Since the position of the push rod depends on
altitude, the clearance mentioned sbove must be 0.1 — 0.3
mm [0.004 - 0.012in) or 0.2 — 0.5 mm 10.008 — 0.020
in) plus the amount of push rod shift as shown in the
figure.

[138-T]
INSPECT BOOST COMPENSATOR

lal  Apply 1.36 kg/em? (19,3 psi, 123 kPa) of prassure to
the boost compensator.

b} Measure the push rod stroke.
Push rod stroke: 4.0 — 5.0 mm (0.157 — 0.197 in.)

If the stroke is not within specification, replace the boost
compensator,

le)  Apply 1.36 kg/em?® {19.3 psi, 133 kPa) of pressure to
the boost compensator,

{d)  Measure the time it takes for the pressure to drop to
1.33 kg/em? (18.9 psi, 130 kPa).

Pressure drop: 10 seconds or more

If the pressure drops in less time than specified, replace
the boost compensator.
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REPLACEMENT OF BEARINGS AND OIL
SEALS
1. REPLACE CAMSHAFT BEARINGS

[Front and Rear Bearings]

13 Using SST. remove the bearings.

SST B and 38 09950-20017
11B, 138 and 13B-T
09950-58010 [09287-58010]

{b} Using SST and a press. press in a new bearing
together with the plate washer and thrust washerls]

SST B and 38 09285-76010
118, 138 and 138-T
03260-58010 (09285-76020)

[Outer Race of Front Bearing]
la} Using SST and a press, press out the outer race,

SST B and 38 09286-76011
118, 13B and 13B-T
09260-58010 (08286-78010)

b} Using SST and a press, press in @ new outer race.

S5T B and 3B 02608-12010 09608-00040)
11B, 138 and 138-T
02260-53010 09283-00010)

[Outer Race of Rear Bearingl

{a] Using S5T and a press. press out the outer race.

SST B and 3B 09286-76011
118, 138 and 138-T
0%260-58010 {09286-76011)
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6] Using SST and a press. press in a new outer race.
SST 09608-12010 (09608-00040)

(B AND 38]
REPLACE BEARING OF SPEED CONTROL SCREW

Install new gaskets.

REPLACE OIL SEAL OF LEVER SHAFT
Apply MP grease to a new oil seal lip.
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56

Band 3B

1.

ASSEMBLY OF INJECTION PUMP

Assembly of Pump Body

|See pages FU-30 and 34) B and 38

|See pages FU-31, 32 and 34) 118 and 138
{See pages FU-31, 33 and 34) 13B-T

MOUNT PUMP HOUSING TO 55T (STAND!
SST 09241-76022

INSTALL GOVERNOR HOUSING
(B and 3B]

Install 3 new gesket and the governor housing with
five bolts.

Tarque:
10 mm bolt head 85 kg-cm (74 in.-lb 8.3 N~
12 mm bolt head 190 kg-cm (14 ft-1b, 19 N-r

{11B. 138 and 13B8-T]

Install a new gasket, the governor housing and stop
bracket with the seven screws.

Torque:
10 mm boit head 86 kg-cm (74 in.-lb 8.3 N~
12 mm bolt head 180 kg-cm (14 ft-Ib, 19 Non

INSTALL PUMP CYLINDERS AND DELIVERY VALV

{a) Align the notch of the pump cylinder with the knc
pin of_ the pump housing.

(o) Install the F;ul'llp cylinder.

lel  Install the delivery valve.
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FUEL SYSTEM — Injection Pump FU-59
fdl  [B and 3B] )
Using S5T and a plastic-faced hammer, lightly 1ap in
a new gasket,

$8T 09260-76017 [08262-76010)

{fe] {118, 138 and 138-T]
Install 8 new gasket.

ft) B and 38}
Install the delivery valve spring and holder. Do not
torque the delivery valve holder yet.

igd [118. 138 and 13B-T]
Install a new O-ring to the delivery valve holder.
Install the delivery valve spring, stopper and holder.
Do not torque the delivery valve holder yet,

INSTALL CONTROL RACK AND PINIONS
{a) Install the control rack with the guide screw.

(b) Assemble so that the pinion with the sleeve swings
evenly left and right when the rack is moved to the
right and left.

{e] When installing the pinicn to each pump cylinder,
check the contrel rack for smooth and effortless
movement.
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INSTALL PLUNGERS AND TAPFPETS
{2l lnstall the upper spring seat and plunger spring
bl Assemble the plunger and lower spring seat,
le)  Using 85T, insert the plunger and lower seat assem.
bly with the designiation mark of the plunger driving
face facing pump cover side.
S5T B and 3B 089260-48012 (09275-46010)
118, 138 and 138-T
08260-58010 {09275-45010)
Designation mark (Examplel: § 789
NOTE: After inserting the plunger, turn the lower Spring
seat a half turn to position the notch facing downward so
the plunger will not slip out.
{dl Using SST (A), insert the tappet together with the
djusting shim through the haft bearing hole
and hold the tappet to 55T (Bl
SST B and 3B 09250-76017
[089272-76011, 03273-76011)
11B, 13B and 13B-T
08260-58010
09272-78011, 08273-78011)
lel  Align the driving face of the tappet with the groove
of the pump housing.
il Align the driving face of the plunger with the groove
of the control sleeve,

lg)  Using SST (B), press in the tappet and inzert SST (CI
into the tappet service hole.
S5T B and 38 09260-46012 (09274-48011) and
08280-76017 (09272-78011)
118, 138 and 13B-T
08260-58010
109272-76017, 09274-46011)
fhl  When instaliing each plunger and tappet, check the
control rack for smooth and effortiess movement,

2
=
i
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6.

TORQUE DELIVERY VALVE HOLDERS
fa) Torque the four delivery valve holders.
Torque: 375 kg-cm (27 ft-1b, 37 N-m)

MOTE: When one delivery valve holder is tightened,
mave the contrel rack to the right and left and check the
tightness of the rack.

) Instalt the two lock plates.

CHECK SLIDING RESISTANCE OF CONTROL RACK
[See page FU-49]

Sliding resistance; 120 g (4.2 oz} or less

INSTALL CAMSHAFT
{a) Insert the camshaft into the pump housing.
CAUTION: Be careful of the installation direction.

(b} Apply liquid sealer to the screw without the spring
washer.

fe) Install a new gasket and the pump flange with the
five screws.

CHECK CAMSHAFT THRUST CLEARANCE

(See page FU-48]}

Standard clearance: 0.03 — 0.05 mm
(0.0012 — 0.0020 in.)

Maximum clearance: 0.1 mm [0.004 in}
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13.

INSTALL SPLINE SHAFT
fal  Install the set key on the camshaft.
(bl Align the set key groove of the spline shaft with the
set key.
fe} Using SST, install the spline shaft with the spring
washer and round nut
SST 8 and 38 09260-46012
(09266-46011, D9278-46010)
118, 138 and 13B-T
09260-58010
[09266-76011, 09278-45020)
Torque:
B and 3B B50 kg-cm
(47 ft-1b, 64 N-m)
11B, 138 and 13B-T 925 kg-cm
(69 ft-1b, 91 N-m)

REMOVE SST FROM TAPPET SERVICE HOLES
Using SST (A}, turn the camshaft and remove the SST (8).

"S57T B and 3B 09260-46012

{09274-45011, 08278-46010)
118, 138 and 138-T

09260-58010

108274-46011, 09278-46020)

. INSTALL PLATE PLUGS

lal  Apply liquid sealer on the threads and under the plate
plug heads.

(6)  Install the four plate plugs.
Torque: 650 kg-cm (47 ft-1b, 64 N-m)

INSTALL PUMP COVER

Install the gasket and pump cover with the two gaskets
and bolts.

b

WRE
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Adjustment of Pump Body

1.

PRE-TEST CHECK AND PREPARATION

lal The specifications for test nozzles and nozzle holders

are as follows:
Test nozzle:
B DN 4 SD 24 ND 80
3B DN4 SDND 135
11B, 138 and 138-T DN 12 5D 12A
Test nozzle holder valve opening pressure;
B and 3B 115 — 125 kg/em?
{1,636 — 1,778 psil
{11,278 — 12,258 kPa)
118, 138 and 138-T 170 — 180 kg/ecm?
(2,418 — 2,560 psil
116,671 — 17,651 kPa)

() Check the accuracy of the tachometer.
Allowable error: == 40 rpm at 2,000 rpm

e} Remove the injection pump and control rack covers.

{d) Mount the injection pump body on the pump tester.
le} Rotate the pump by hand and check that it tums

smaothly.

[f}  Install the rack scale so that its zero paint is at the
position where the contral rack is pulled fully toward
the governor side, and set it to allow easy reading of

the scale graduations.
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Ig)  Install the injection pipe with the foliowing specifica.
tions:

Outer diameter: 6.0 mm (0.236 in)

Inner diameter: 2.0 mm (0.078 in.)

Length: 600 mm {23.62 in.)

Minimum bending radius: 25 mm {0.98 in) or more

{h}
0]

0]

(k)

L]

{mi

{n

fo)

Bieed the air from the pump housing.

NOTE: Be careful that fuel does not enter the pump
housing during bleeding.

Race the injection pump to 1,000 rpm for 5 minutes.

CAUTION: Check that there is no fuel leakage o |
abnormal noise,

Connect the fuel inlet pipe.
Install the blind plug to the bleeder hale.

Install the cover to the feed purnp installation sur-
face, and fill the pump camshaft chamber with
engine oil.

[8 and 38}

Fuel feeding pressure to injection pump should be
0.5 kg/cm? (7.1 psi, 49 kPa).

[11B, 13B and 138-T]

Fuel feeding pressure to injection pump should be
2.0 kg/em? (28 psi, 195 kPa),

Fuel temperature for pump testing should be 40 -
45°C {104 = 113°F).

=
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NOTE:
® Measurs the valume of each injection cylinder with a

measuring cylinder.

30 Secands & Tilt the measuring cylinder for 30 seconds and pour out
the fuel. Then, raise the cylinder upright and measure
the next one.

® To obtain an accurate reading, wait until the bubbles in
the graduated cylinder disappear before measuring

CHECK SLIDING RESISTANCE OF CONTROL RACK
Using @ spring tension gauge, measure the sliding resis-
tance.
Pump rpm Siiding resistance g loz)
[} | 120 {4.2) or less
50 (1.8 or less

ADJUST INJECTION TIMING
Adjust pre-stroke for No. 1 Plunger
{a) Set the control rack position at 11.0 mm 10.433 in).

b} Loosen the overflow cock of the pump tester banch
nozzie holder,

f¢) Fuel feeding pressure to the injection pump should be
on the high side.
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FU-B6 FUEL SYSTEM — Injection Pump
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Pre-stroke
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{d) Using SST, set the No. 1 tappet to BDC position, ang
then set the dial gauge on the No. 1 tappet.
SST B and 3B 09260-46012 (09283-46010)
118, V3B and 138-T
08260-58010 (09283-46010)

le} Rotate the camshaft clockwise, and measure the lift
of the No. 1 plunger when it moves from BDC to the
injection starting position (the point where fuel flow-
ing from the overflow pipe stops.

Pre-stroke:
B and 3B 1.80 — 2.00 mm
(0.0748 — 0.0787 in)
118, 13B and 13B-T 3.05 - 3.15 mm
10,1201 — 0.1240 in.}

[f) Using SST, adjust by changing the adjusting shim.
SST B and 3B 09260-46012 [09260-46010)
118, 138 and 13B-T
09260-58010 (09280-46010)

Adjusting shim thickness:
0.10 mm (0.0039 in)
0.15 mm {0.0059 in.)
0.20 mm (0.0079 in.)
0.30 mm (0.0118 in.)
0.40 mm (0.0158 in.]
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FUEL SYSTEM — Injection Pump FU-67

Adjusting shim thickness fcont'd):
0.60 mm (0.0236 in.}
0.70 mm (0.0276 in]
0.80 mm (0.0315 in.)
0.90 mm (0.0354 in.}
1.00 mm (0.0394 inl}
1.10 mm (0.0433 in
1.20 mm (0.0472 in.)
1.30 mm (0.0519 in)
1.40 mm (0.0551 in.)

MOTE:

@ The pre-stroke will increase with a decrease in shim
thick and d with an i

® When adjusting the pre-stroke, the hmarks placed

on the pump and pump retainer during disassembly
may not align. Therefore, make a note of the pre-stroke
value for installation of the pump retainer.

Adjust Injection Interval

fa) Using the No. 1 cylinder injection starting time posi-
tion as @ base, measure the injection starting angles
in the order of injection.

Cylinder No. Injection starting angle
1 o*
3 B3°30° - 80°30"
4 179°30" - 180°30"
2 269°30 = 270%30°

https://cardiagn.com/fuel-system-b-engine/

(6] Adjust by using the same procedure as pre-stroke
adjustment.

NOTE: The injection starting angle will change about 3

with 0.1 mm (0.004 in) change is shim thickness.

Adjust Tappet Clearance
lal Using SST (Al, Insert the 0.2 mm [0.008 in.} gauge of
SS5T {8) between the spring lower seat and adjusting
shim, and rotate the camshaft slowly.
SST B and 38 09260-46012 (09280-46010) and
09288-46011
118, 138 and 13B-T
09260-58010 (03280-48010) and
09288-4801 1
Tappet clearance: 0.2 mm (0.008 in.} or more
CAUTION: If there is interference between the
plunger driving face and lower portion of the cylinder,
or if resistance is felt while rotating the camshaft, it
indicates that there is less than 0.2 mm (0.008 in.
clearance so/do not rotate it any further.
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FU-68 FUEL SYSTEM — Injection Pump
{6l If the 1appet clearance is less than specification
recheck the pre-stroke
Pre-stroke:
B and 38 1.890 = 2.00 mm
10.0748 — 0.0787 in.)
11B. 138 and 13B-T 3.05 — 3.15 mm
0.1201 = 0.1240 in.)
le]  Recheck the injection interval,
Cylinder No. Injection starting angle
1 o* 3
2 §9°30° - 90°30° Cim
4 179°30° - 180%30° i
2 2638°30° - 270°30°
e -
4. ADJUST INJECTION VOLUME
la) Remove the blind plug from the bleeder hole and -
install an overflow valve. =
bl Measure each injection volume. s
&
FLmal
lterm ‘ Copt:jl:;ii;:ek Pump rpm M:fr?&ng Ion}e:;?hn :V?ilrl:dn:ﬂr . Vai?rr‘\}{m Y
mm fin) cc few in) e lewind 1
16.0 10.630) 100 200 14.0 - 16.0 10.85 - 0.98) 1.2 (007 i i |
86 0.339) | 1,000 200 45 - 561028 -033) | 04002l | |
B 11.7 [0.4501 1,100 200 100 -~ 106 10.61 - 085) | 0.4 10.02) ; =
11.7 [o.460] 1,700 200 | 104 -11.2082-070 | 08 0OH
6.5 10.256) 325 500 | 25- 45015 =-034) 1.0 10.06]
17.5 0.689) 100 200 | 135-165 082 - 1.01} 1.8 [0.11) fl
L 20 (0.315) | 1,000 200 43 - 511026 -031) | 06004 2
Cold W:;";:; mc-} 12.9 (05080 | 1,100 200 11.1 - 11.7 {068 - 0.71) | 06 (0.04) 2 -
' 22100.58022 12,9 10.508) | ‘1.700 200 11.3 - 123 1069 - 0.75) 0.9 (0.05] .
6.5 10.256) 35 500 20~ 501032 -0.31) 1.5 10.09)
175 10.669] 100 200 140 - 160 10.85 -~ 098) | 1.2 (007 a
kL B.0 [0.:315) 1.000 200 43 - 511026 -031) 0.4 {0.02} e
[Ohers] 128 (0508 1.100 200 111 - 1171068 - 0.71) | 04 10.02) i
129 (0508 1.700 200 113 =123 1065 - 0.75) | 06 0.08) ;
65f02568) | 325 500 25- 450015-038 | 10008 ﬁ
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FUEL SYSTEM — Injection Fump FU-69

| - g \m, i 1 Measuring \ et | Vime
s | mm find ee fguind | ce leu ind
\ yeofe3ol | toe | 200 {100 -140 081 - 0.851 181010
| 118 104 0409 | 1100 200 | 101 - 115 1062 - 0701 089 (0.05)
e o HAC) Moz 0402) | 1.800 | 200 | ®9-101 (054~ 062) 121007
: | e a5 500 ] 15~ 65 (021 - 0.40;!] 1.5 10081
3 160006301 | 100 200 100-140 081 —085] 161010

| Sid 10.4 [0.409) 1,100 200 | 95-101 (0580621 091005
= 200 | 83- 105 057 - 0641 12i007)

! L/ HAC) i : !
| | ofosse 325 500 ] 35~ 65 1021040 15 0,081
160 log30) | 108 | 200 [124-1684 (076- 1001 18 0.10)
e [105 04131 | 700 | -200 |112-118 0,68 - 0.72)) 09 |0.05)
S| wem | 10308 a0 [108-138 BR-GH 1200
H ol et ] 325 \ 500 l 15 - 65 021 - o.aml 15 10.09)
l‘ 160 06300 700 | 200 |[i24-164 (076 100 16010
! {38 M | 105 0413 1100 | 200 |11.2-118 (0,68 — 0.72)] 0.9 10.05)
104 10408 | 1,700 200 |113-123 (068 - 0781 121007

r (vl HAG) e

| | s asel 500 45- 65 (021 -0400 15008
o 16.0 10,530 200|188 - 228 (1.15-13%| 16010
I ST 10.2 (0.402) 200 12-118 (068-072| 09 10.05
1 700 (0.353) 200 |106-118 (065 - 0.72)[ 121007}
84 10.331) 200 | 500 |425- 7.25(026-044) 15 10.08
l 160 (0630} | 100 [ 200 |124-164 (076 - 1.00] 1.6 (0.10)
: 117 0437 | 1400 | 200 [135 - 143 fo82 - 087 09 005
" 138-T MIT o8 (04291 | 1700 | 200 [129-138 079- 085 12007
E_'l o i ass) 325 ] 500 \ 35- 65 (021~ o_am] 1.5 [0.08)
: 16.0 (0.630) 100 | 200 [176-228 1107~ 139 1810100
_J ﬁ R od 0225l | 100 | 200 [128-138 (078 - 0831 08 (0.05)
¥ 108 0428 7700 | 200 [13s-146 (083 - o8al 12007
| =4 @331) apo | 500 |425 - 7.25 1028 - o.4a)| 1.5 008

https://cardiagn.com/fuel-system-b-engine/

* B8

(e} Loosen the clamp screw of the control pinion. gnd
adjust by rotating the control sleeve.
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Assembly of Governor [B and 3B]

{See page FU
T. INSTALL
tal  Insta
1

{2]

(3§

(4)

15)

18

7
Torque:

-32)

STOP AND ADJUSTING LEVERS
Il-the following parts:

Return spring

Stop lever

O-ring

Washer

Set key

Adjusting lever

Bolt

85 kg-cm (74 in.-lb, 8.3 Nem)

bl Hook the return Spring to the stop lever.

2. INSTALL
Using SST, install the ball guide with the spring washer

STEEL BALL GUIDE

. and round nut.

SST 09260-46012 (02278-46010) and
08260-76017 (09266-67011)

Torque:

Install the

550 kg-cm (40 ft-Ib, 54 N-m)

INSTALL STEEL BALLS AND SLIDER

foliowing parts:

(1} Six steel balls

Apply MP arease to the steel balls.
12)  Slider
i3} Plate washer {thick)

INSTALL CONTROL RACK LEVERS
fal Install the upper control lever, plate washer and lower

control lever.

) Install

the shifting pin,

fe)  fnstall the bolt

Torque!

55 kg-cm (48 in.-1b, 5.4 N-m)
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FUEL SYSTEM — Injection Pump FU-71

5.

6.

7.

INSTALL SPEED CONTROL SPRING AND GOVERNOR
COVER

Install the following parts:
(1} New gasket
{21 Spring seat (thin
(3} Speed contral spring
4] Governor cover
{51 Six bolts
Torque: 86 kg-cm (74 in.-lb, 8.3 Neml

[w/ HAC]

INSTALL HIGH ALTITUDE COMPENSATOR [HAC)
Install the HAC with the three bolts.

Torque: B85 kg-cm (74 in.-ib, 8.3 MNem)

INSTALL GOVERNOR DIAPHRAGM
fal Install the following parts:

(1] Governor diaphragm

[2) Connecting bracket

(3) Spring washer

(4} Nut

{bl  Align the knock of the governor disphragm with the
knock greove of the governor cover.

Insert the governor diaphragm into the governor
cover.

le

INSTALL GOVERNOR MAIN SPRING AND GOVERNOR
DIAPHRAGM HOUSING

Install the foliowing parts:
(1) Governor main spring
2} Adjusting shimlisl
(3] Governor diaphragm housing
14} Four screws
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FU-72 FUEL SYSTEM — Injection Pump
Adjustment of Governor [B and 3B]
Governor Charactecristic Diagram
B
Preumatic Governor Section Mechanical Governor Section
1.100———
950 ——-—-——I 1
850 ——  J1” = P
6“ 750 .S ;
E 640 2 Vacuum 450 mm H,0 R
g 600 g 117 g =
% 96 P
=2 )
3 & S -&I -
% B %
= 2
a “
= .
i
l .
11,7100 7.263 182 705 g}t -
80 19.4
Control Rack Position (mmi) Pump Speed (rpm)
3B
Pneumatic Governor Section Mechanical Governor Section "
r.zoo}ﬁ( :
1.000 ] °
5 y ‘ il
3 P = Vacuum 400 mm H,0 |
E E 129 )
=
§ ™ % o1s N
E »
g < gsl "
£ s = o N
g
El -
#00 E ® Cold weather spiec.
L @ Part No. 22100.58022
5
129 a7 7087 37778 795 205 e
Control Rack Position (mm] Pump Speed (spml _& e
.u,,ml f 1
T )
b

72/101
https://cardiagn.com/fuel-system-b-engine/



17.06.2021

1

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FUEL SYSTEM — Injection Pump FU-73

- e
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s s e i, o ',,.‘_.,.',n-m.’.;

D

PRE-TEST CHECK AND PREFARATION
{Sea page FU-63)

PREPATATION

{al  Remove the sealing screw plug.

b} -Using SST, loosen the idle spring capsule to keep it
inoperative.

S5T 09260-76017 (08282-76010)

¢}  Remove the cap nut and gasket
Id] Fully tighten the speed control screw.,

CHECK AIR-TIGHT OF VACUUM CHAMBER
{a) Set the pump speed at 00 rpm.

(6] Apply 500 mm H;0 [18.69 in. H,0, 4.90 kPa) of
vacuum to vacuum chamber.

{c) Measure the time it takes for the vacuum to drop to
480 mm H,0 (18.9 in. H,0, 8.28 kPal.

Pressure drop: 10 seconds or more
If the pressure is less than specification, retighten the

-
T T 1

il
| 480 mm H,0 :
: A I'. . 2 screws of the govemor diaphragm housing. If necessary,
- \ replace the grovernor diaphragm.
| \(“\_ 2
= U ~Zg
10 Seconds or Mare
srass sutasol
ADJUST PNEUMATIC GOVERNOR SECTION
Adjust initial position of control rack
g {a) Measure the contrgl rack position.
V. m Control rack position
Item Purnp rpm —— Hfgﬁ:! 1,0, kPal mm {in]
B 800 00 (23.62, 5881 11.7 (0.461)
38 600 400 {1575, 3.92) 12,9 {0.508)

https://cardiagn.com/fuel-system-b-engine/
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FUEL SYSTEM — Injection Pump

b} fwio HAC]

Adjust by turning the full stop capsule.

fe)  [w/ HAC]

Adjust by turning the HAC body.

Adjust governor main spring
lal  Measure the control rack position,

ltem Pump.spm mm ::cflﬁ:\r_nﬂ,c, KPa) R T

00 (2362, 5.88] 11.7 (0.461)

B 800 640 (2520, 6.28] 114 = 11.7 (0.449 - 0461)

750 (2853, 735 53 - 107 (0.366 - 0.421)

% 400 (15.75, 3.92} 127 - 131 (0500 - 0.516)

(ot westherspec 500 560 (22,83, 5.89) 123 — 13.2 [0.484 — 0.520)

Part Mo, 22100-58022 700 (2756, 6.85) 8.7 — 107 (0343 - 0421)
400 (15,75, 3.92) 128 (0.508)

38 (Others) 800 580 22,83, 5.69] 125 - 12.9 (0.492 - 0.508)

700 127 56, 6.861 89 - 105 (0350 - 0413

https://cardiagn.com/fuel-system-b-engine/

(bl Remove the governor diaphragm housing, and adjust

by changing the main spring adjusting shim.
Adjusting shim thickness: 0.5 mm (0.020 in)

NOTE: The control rack position will increase with a

in shim

1.0 mm (0.039 in.)
2.0 mm (0.079 in.)
3.0 mm (0.118 in)

and d with an i

lc} Recheck the initial position of the control rack.

ity oty
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FUEL SYSTEM —

Injection Pump

FU-75

C. Adjust idling spring
{a} Measure the control rack position.

Part Mo, 22100-58022

)

600

Wacuum

mm HO lin. K0, kPal |

Control rack position
m find

75 -85 (0295 - 0335

7.1 - 7.3 (0280 - 0.2871

|
|
|

53 - 7.3 (0209 - 0.287)

1,000 {39.37.9.81}

6.7 - 7.3 10.264 — 0.287)

1,200 147.26.11.77)

3B [Others)

600

850 (33.46, 8.34)
950 (3740, 9.32)
1,100 (43.31, 10.79)
|

1,000 (39.37. .81

5.0 - 64 (0197 - 0252
53 - 7.1 {0272 - 0.280}

1,200 (47.24.11.77)

5.2 — 6.2 [0.205 - 0.244)

b} Using S5T, adjust by turning the idling spring cap-

sule.

. SST 09260-76017 (09282-760100

5. ADJUST MECHANICAL GOVERNOR SECTION
Adjust speed control spring
3] Measure the control rack position.

https://cardiagn.com/fuel-system-b-engine/

Ham ‘ Pump rpm l mm ::5‘::?1-:,0. wPal Gonlzslragk 'm'ummm fin}
1,920 450 17.72, 4.41) 11.7 10,461}
B )_ 1,940 | 4s0 01772, 441 115 - 11.7 (0.453 - 0A4B1]
2,050 450 (17.72, 4.41) B8 - 104 10.346 - 0.408
1,700 400 (15.75, 3.82) 125 - 13.3 10.492 — 0524
| 1,760 400 (15.75, 3.92) 123 - 13.3 10484 - 0524)
Cold wed

[Pan No. 221.00-5802

1,850

400 115,75, 3.92

77 - 108 (0.303 - 0417}

2.050

400 (15.75, 3.92)

9.2 0362} or less

3B (Othersh

1,700
1.760

400 (15.75, 3.82]

12.7 - 13.1 {0,500 — 0.518)

400 11575, 3.82)

12.5 - 12.8 [0.482 = 0,508

5

1.950
2.050

400 (15.75, 3.92)

7.9 - 10.4 {0,311 — 0.409)

400 [15.75. 3.92)

8.9 (0.350) or less
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FUEL SYSTEM — Injection Pump

(6] Adjust by turning the speed control serew

6. ADJUST TOTAL INJECTION VOLUME

ls) Operate the adjusting lever in several times in order
10 stabilize the injection pump.

{b)  Measure the total injection volume.

" Total injection valume
Item Pump rpm o H:geﬁur:n,ﬂ. Pl M’::::;"g of each cylinder i
700 120 (4.72,1.77) 1,000 1820 - 1980 {11.1=121)
8 wio HAC 1,100 120 {472,177 1,000 2020 - 2100 (123 - 12.8)
1,700 120 (472,177} 1,000 2100 - 2260 (128 - 13.8)
sl ke 700 120 (472,177 1,000 1900 - 2060 (11.6-1286)
T | 1100 120 (472,177 1,000 2020 - 2100 (123 - 12.8)
i 1,700 120 (472,177 1,000 2120 - 2280 (129 - 139}
—— 700 150 (581, 147) 1,000 1800 - 2060 (116 - 12.5)
s ) 1,100 300 (11.81, 2.84) 1,000 202.0 - 2100 (123 - 12.8)
1,700 450 (17.72, 4.41) 1,000 2120 - 2280 (12.8 - 139
38 wio HAC 700 150 (5.81, 1.47) 1,000 1980 - 2220 12.1 =135
[Cotd weather spec| 1,100 280 (1024, 2.55) 1,000 2220 - 2340 (135 - 14.3]
l\ saapatdas [ fa00 200 (15.75,3.92] 1,000 226.0 - 2500 (138 — 153} ]
700 150 (591, 1.47) 1,000 2020 - 2180 (123 - \u:i‘
38 wio HAC .
others 1.100 260 (10.24, 2.55) 1,000 2240 - 2320 (137 - 14.2) :
1,700 400 (15.75, 3.92) 1,000 2300 - 2460 (140 - 15.0]
700 150 (5.1, 1.47) 1,000 2060 - 2220 (126 - 13.5)
38 wi HAC 1,100 260 (10.24, 255} 1,000 2240 - 2320 (13.7-14.2)
1.700 400 115.75,382) | 1.000 2260 - 2420 (138 - 14.8)

https://cardiagn.com/fuel-system-b-engine/
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§ FUEL SYSTEM — Injection Pump FU-77

(&) lwio HAC]
Adjust by turning the full step capsule.

) [w HACI
Adjust by turning the HAC body.

SEAL PARTS
Saal with new seal wire, lead seal and sealing screw plug
as shown.

https://cardiagn.com/fuel-system-b-engine/ 77/101
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FU-78 FUEL SYSTEM — Injection Pump

11B (w/ HAC] and 13B lw/o HAC)

i

138-T

g

tisnaa

https://cardiagn.com/fuel-system-b-engine/

Assembly of Governor [11B, 13B and 13B-T)
[See pages FU-31 and 32) 118 and 138
{See pages FU-21 and 33) 138-T
1. [11B AND 138B]
INSTALL STOPPER ARM AND STOP LEVER
Instail the following parts:

(1] [w/ HAC]

HAC arm
{2) [w/ Hac]

New QO-ring
13) ‘Stopper arm
14)  New O-ring
158} Return spring
{6)  Thrust washer

{7} Stop lever

i8)  [wio HAC]
Bolt

181 Iw/ HAC]
MNut

(101 [w/ HAC]
HAC lever

(11} [w/ HAC]
Spring washer

(12} [w/ HAC]
Nut

2. [11B AND 13B]
CHECK THRUST CLEARANCE OF STOPPER ARM
{See page FU-45)

Thrust clearance: 0.05 — 0.20 mm

[0.0020 — 0.0079 in.)

3. [138-T)
INSTALL NO.2 FULL-LOAD STOPPER HOUSING

{al

Assemble following parts:

11} No. 2 Full-load stopper housing
12) Boost compensator arm
13} Spririg seat

Torgue: 190 kg-cm (14 ft-ib, 19 N-m)

1]

(&) Stopper arm

Using $57, install a new O-ring and the No. 2 stopper
housing with the four bolts,

SS5T 08260-58010 {09276-76010)
Torgue: 85 kg-cm (74 in.-Ib, 8.3 N-m)
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FUEL SYSTEM — Injection Pump FU-79

mu1030)

Adjusting Nut

https://cardiagn.com/fuel-system-b-engine/

4,

lc} Install the fellowing parts:
{1} Mew O-ting
{2) Return spring
3]  Stop lever
[4}) Spring washer
(6) Nut

ASSEMBLY FLYWEIGHT
fa}  Install the following parts:
(1} Spring seat
12) Mechanical spring
{3} Inner spring seat
4} Speed control spring
(5) Inner adjusting washer
(8] Inper idie spring
[7) Outer adjusting washer
(8) OQuter idle spring
[9) Spring guide
{10} Adjusting nut
CAUTION: Install the adjusting washers on the guide
sleeve side.

(b} Preset the protrusion of the adjusting nut.
Protrusion: Minus 0.4 — Plus 0.2 mm

{Minus 0.016 — Plus 0,008 in}
CAUTION: If the protrusion is too large, the adjusting
nut will tact the g ing

[M/T]
CHECK THRUST CLEARANCE OF DAMPER

{a} Install the camshaft bushing and flyweight without
the dampers.

i} Install the thrust washer and round nut.

Torque: 525 kg-cm (38 ft-lb, 51 N'm)

e} Measure the thrust clearance. (See page FL-47)

Thrust clearance: 0.02 — 0.10 mm
[0.0008 — 0.0039 in.]
y and ft bush-

[d] Remove the flyweigh
ing. ISee page FU-44)
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FUEL SYSTEM — Injection Pump
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6.

M/T]
INSTALL DAMPERS AND CAMSHAFT BUSHING

{a} Place the six dampers in position into the flyweight
holder

(6} Push in the camshaft bushing.

INSTALL FLYWEIGHT ASSEMBLY

fa) AT)
install the set key 1o the camshaft.
bl [A/T]

Align the set key with the flyweight key groove.
fel  Slide the flyweight assembly onto the camshaft.

i) (AT
Install the spring washer.
fe) /Tl

Install the thrust washer.
{f}  Using SST, install the round nut.
55T 09260-58010 {09280-78010, 09278-46020]
Torque: M/T 525 kg-cm (38 ft-Ib, 51 N-m}
A/T 550 kg-cm (40 ft-1b, 54 N-m}
INSTALL GUIDE BUSHING
Using S5T, install the guide bushing with the two bolts.
Torque: 80 kg-cm (69 in-lb, 7.8 Nem)
SST 08260-58010 (09278-46020)

(NSTALL SLIDING WEIGHT SHAFT
{3} Install the following parts:
[1) Sliding weight shaft

Check that the sliding weight shaft slides light-

ly.
{2) Jeinting bolt with thrust washer
{3} Lock nut
14 Lock washer
5] Lock nut
[b) Adjust the thrust clearance of the jointing bolt.

Using @ feeler gauge, measure the thrust clearance

between the jointing bolt and flyweight.

Thrust clearance: 1.5 — 2.0 mm
{0.059 — 0.079 in.}

1f the thrust clearance is not within specification, adjust
with the two lock nuts. If necessary, adjust by increasing

the thrust washer.

e} Check the fitling dimensions of the sliding weight

shaft, (See page FU-43]

Fitting dimensions: 49.7 = 50.1 mm
14 0E7 — 1672 in)
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FUEL SYSTEM — Injection Pump FU-81

n—?--.-,_.h | m* i

oL ._.

1
Contral
Rack Arm
Shackle i
riaza)

—

]

i

)
LTELES

¢ ey vem ‘
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Lever

Assembly

FUaEs

i} Stake the lock washer.

10. ASSEMBLE SHACKLE AND CONTROL RACK ARM
Assemble the shackle and arm with the E-ring.

11. INSTALL SHACKLE AND CONTROL RACK ARM
ASSEMBLY

Install the following parts:
{1} Shackle and arm assembly
{21 Arm nut
{3} Spring washer
(4} Bolt
{8 Return Spring

12, ASSEMBLE FLOATING LEVER
{a] Install the fellowing parts:

{1) Floating arm, thrust washer and E-ring
Check the thrust clearance of the floating lever
arm. [See page FU-42)

Thrust clearance: 0.05 = 0.20 mm
{0.0020 — 0.00789 in.)

12} Return spring
{3) Control lever, return spring and E-ring
13, INSTALL FLOATING LEVER ASSEMBLY
Install the floating jever assembly with the E-ring.
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FUEL SYSTEM — Injection Pump

3
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14, INSTALL SLIDER AND SUPPORTING LEVERS

15, ASSEMELE GOVERNOR COVER
Install the following parts:

(1) Plate washer
(2) Cam plate

(3} Thrust washer
(4} E-ring

Check the thrust clearance of the cam plate.

{See page FU-40)

Thrust clearance: 0.08 — 0.12 mm

(0.0031 — 0.0047 in.)
{5) Return spring
18] Steering lever and thrust washers
{7) Steering lever shaft

Check the thrust clearance of the steering lever.

{See page FU-40]

Thrust clearance: 0.05 — 0.20 mm

(0.0020 — 0.0079 in)
i8] Tapered boit

Position the key groove of the steering lever 1

upward, and install the tappred bolt,
Torque: 55 kg-cm {48 in-Ib, 5.4 N-m}

18] Set key -
110) No. 1 adjusting lever
{11) Bolt

Torque: B85 kg-cm (74in.-Ib, 8.3 N°m)

(12} Spring arm

{13) W/ HAC]
HAC with bracket

114] Two bolts

Torque: B85 kg-em (74 in.-Ib, 8.3 N'm)

115) Return spring
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FUEL SYSTEM — Injection Pump FU-83

Fu1sEd)

(16} No. 2 adjusting lever
Torque: 85 kg-cm (74 in.-b, 8.3 N'm)
{17} Two bolts

INSTALL GOVERNOR COVER ASSEMBLY

{a) Place a new gasket in position on the governor hous-
ing.

(b} Turn the stop lever clockwise.

g} Support the sliding block with your finger, and insert
it into the fioating lever hole.

CAUTION: Position the long end of the sliding block
upward.

{d) Using a small serewdriver, align the shaft holes of the
supporting levers and governar cover.

{e} Push in the supporting lever shaft.

{f]  Install the governor cover with the six bolts.
Torque: B85 kg-em (74 in.-lb, 8.3 N-m)

lg) Apply liquid sealer on the threads and under the
screw plug heads.

{h]  Install the two screw plugs,
Torque: 120 kg-cm (9 ft-lb, 12 Nem}
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FU-84 FUEL SYSTEM — Injection Pump

Fursac)

iursat,

& Sutses

[T78 [w/o HACT and 138 [wis HAC]
.
& LR

O Ty e
s [N

s
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17.

18,

i) [BU and BY)
Adjusting bracket with the two bolts,
Torque: 85 kg-cm (74 in.-1b, 8.3 N-m}

Gl Install 2 new O-ring and the caver plate or dash pot
with the two bolts.

Torque: BS kg-em (74 in-lb, 8.3 N-m}

[w/ HAC)
INSTALL CONNECTING LINK OF HIGH ALTITUDE
COMPENSATOR (HAC)

. [13B-T]

INSTALL BOOST COMPENSATOR

Install a new O-ring and the boost compensater with the
four bolis.

Torque: B85 kg-cm (74 in.-lb, 8.3 Nom)

ASSEMBLE FULL-LOAD STOPPER HOUSING

fal {118 lw/o HAC) and 138 (w/o HACH
Assemble the following parts:

NOTE:  Use the springs indicated “A," “B" and “C.~

|
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FUEL SYSTEM — Injection Pump FU-85

(1) Sliding plate

[2) No.1 adapter screw, bushing and "B spring

131 Lock nut

{4) Full stop cam

(5) Mo. 2 adaptor screw, “¢" gpring and two lock
nuts

|8] Connecting pin, thrust washer and E-ting
Check the thrust clearance of the full stop cam.
(See page FU-37)

Thrust clearance: 0.03 = 0. QB mm
10.0012 — 0.0032 in.)

(7} A" spring and full-load stopper housing
(8] Shding plate shaft

18] Screw plug
Apply liquid sealer on the threads and under the

serew plug head.
110} Stopper screw

118 {wio HAC) and 138 {wia HAC]

l3!
i1 I‘

W
4 (11} New gasket and nut
it.. (12) New gasket and cap nut
. 7B [w/ HAC), 138 lw/ HAC) and 138-T () (118 lw/ HAC), 138 w/ HAC) and 138-T)
5 Assemble the following parts:
= i A NOTE: Use the spring indicated “A." “B" and “C."’
& AR pring:
s
4 (X
& B Lé.‘g\.ﬂﬁﬁ
& L T
i [N
+
¥ o
= 775 Twi HAC), 138 w/ HAC) and 138-T {1) Stiding piate

5) (2) MNo. 1 adaplor screw, bushing and “B" spring
3} Lock nut
{4} Full stop cam
{51 Mo. 2 adaptor serew, “C” spring and two lock
nuts
Connecting pin, thrust washer and E-ring
Check the thrust clearance of the full stop cam.
|See page FU-3T)
Thrust clearance: 0.02 — 0.08 mm
10.0012 — 0.0032 in.)

{7} Stopper screw

8 * spring and full-load stopper housing

13) Sliding plate shaft

(10} Screw plug
Apply liquid sealer an the threads and under the

screw plug head.
{11) New gasket and nut
(12) New gasket and cap nut

l‘.'s]__.__—Elm—-_""l
m—-—-—@ ]

=

Rk

&

https://cardiagn.com/fuel-system-b-engine/
85/101



17.06.2021 Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FU-86 FUEL SYSTEM — Injection Pump

fe}  Preset the full stop cam position with the No. 1 ang
No. 2 adaptor screws.

rj'ﬁ‘ =h Distance (A and B):
K' ; 118 lw/o HAC) and 138 (w/o HAC)
= 1 Approx. 27.0 mm (1.063 in)
i 118 {w/ HAC), 13B (w/ HAC) and 13B-T
A EIJ: Approx. 22.5 mm (0,886 in.)
— x

ld)  Install a new O-ring and the cover plate with the two
bolts.

Torque: 85 kg-em (74 in.-lb, 8.3 N-m)

20. INSTALL FULL-LOAD STOPPER HOUSING ASSEMBLY
Install a new O-ring and the stopper housing essembly
with the four balts.

|
!
Torque: 85 kg-cm (74 in.-lb, 8.3 N-m) i
I

21, [w/ Afc]
INSTALL IDLE-UP ACTUATOR m

86/101
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FUEL SYSTEM — Injection Pump FU-87

118 {w/lo HAC]

118w/

Control Rack Position fmm)

10,8 er
more

a1

63

43
343

Adjustment of Governor [11B, 13B and 13B-T]
Gavernor Characteristic Diagram

Medium Speed Control

. 1086 or -——N\\l?.ﬁ
E  mora 104 104 10.2
5
Pt 2.1
E | 7.1
g \dle Speed Contral
& 8.3 —— Masximum Speed Control
e
2
a
= 5.2 or less
3 4.3
g 3.
=3
(57
1 325 567 8 1112 1819 2122
Pump Speed {rpmi *100
HAC)
Medium Speed Control
— 1086 or
E mora 104
£
g ¥
u..s Maximum Speed Control
= 6.
2
‘; &3 5.2 or less
E 3.
B

1819 2122
Pump Speed [rpml X100

13B M/T w/o HAC) BB

Medium Speed Control

Tl 105 104

Idle Speed Control 7.7
Maximum Speed Conteel

6.0 or less

1 325 56 78 1112 1718 2122 :mg
Pump Speed lrpml *100 e
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1 Rack Position frmm)

g
5]
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13B M/T {w/o HAC) BU and BY

is
@
2

o

13B M/T (w/ HAC)

=108 or|

-

% B3
]

(3

B 43
-
o

13B AT

E108 or
Emere

E Bar
L=
b B4
5

=3

A 4.4
2

£ 32
S

Governor Characteristic Diagram (Cont'd)

Medium Speed Contral
108

104 105

| Ildle Speed Contral

Maximum Speed Control

6.2 or lpss

325 56 78 1112 1718 2122 ¥

Pump Speed {rpm) X100
Medium Speed Control
108 104 105 10.5
100
Idie Speed Contral 7.7
Maximum Speed Control
B.2 or less
1 325 567 8 1112 1718 2122
Pump Speed irpm) X100

Medium Speed Control

Maximum Speed Control
&0 or less

45 ] 11127 7718 2122

1
Pump Speed (rpmi #1000
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FUEL SYSTEM — Injection Pump
Governor Characteristic Diagram (Cont'd}

138-T AT

Fuel+System - Auto Service Repair Manuals and Wiring Diagrams

FU-89

Medium Speed Control

111

1140 112

=
@
4

more

i)
@

fale Speed Contral i

Maxirnum Speed Contral

6.2 or less

Contral Rack Position {

purnp Speed fpml

Madium Speed Contrel
110407 108

70
Maximum Speed Control

Pump Speed frpm}
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Caver Plate

g

1. PRE-TEST CHECK AND PREPARATION
(See page FU-63)

2, REMOVE CAP NUT AND COVER PLATE

INSTALL ANGLE GAUGE TO ADJUSTING LEVER

4. PRESET IDLE SPEED CONTROL
fal  Measure the control rack position.

Item

Adiusting

Adjusting

Control rack position
lever position lever angle Famp rpm mm lin}
—— J

| 118 M'T and 138 MT Kkite Approx. 23.5% 325 8.8 ~ 9.4 (0.346 - 0370}

138 AT Idie Approx. 23.5° 400 B - 8.7 10319 - 0.343)

13B-T M/T Idle Approx, O* 325 8.8 - 9.4 (0.346 - 0.270)
L

13B-T AT dle Approx. 0° 400 8.1 -8710319 - 0.343)

https://cardiagn.com/fuel-system-b-engine/
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FUEL SYSTEM — Injection Pump

FU-91

S
e Speed Adjusting ég

-
m:l?/l

FUaTEL

Rack Position

Screw Qut

=] b} Adjust by turning the idle speed adjusting screw.

NOTE: The idle adjusting screw will change the governor
characteristic as shown in the illustration.

| Screw In
4 L e Fampipm FuoB3T
| 5. ADJUST IDLE SPEED CONTROL
‘il {a} Measure the control rack position,
% [ liem Adl’eu:el:ng Pump rpm Confrotrack ws:_"?'“‘ find Adjusting point
.l position "
e 100 10.6 {0.417} or more -
k M 325 58 - 9.4 10.346 — 0.370) | Idls speed adjusting screw
l 13B MIT idle 600 56 - 7.0100220 - 0276} | Adpusting nut or washer (A}
A 138-T M/T 800 39— 4710154 — 0.185) | Adjusting nut or washer (B}
F 1,200 24 - 3810094 - 0150} -
ﬂl 100 105 [0.417) or more -
o 400 81 - 8700319 -0343] | idie speed adjusting screw
! !-! 13B AT Idle 800 57 - 7.110.224 - 0.2801 | Adjusting nut or washer (A)
E 800 40 - 4810157 ~ 0.189) | Adjusting nut or washer (B
J 1,200 25 - 3.9 (0.098 - 0.154) -
3 100 10.6 [0:417) or more -
v 250 8.1 - 111 (0.390 - 0.437] -
r'-j SRR s 400 81— 8710319 - 0.333) | Idle speed adjusting screw
§ 00 57 - 7.1 0224 — 0.280) | Adjusting nut er washer (A
'.J 800 40 - 4810157 — 0.189) | Adjusting nut or washer B] |
1 L 1.200 24 - 38100924 - 0150

|

https://cardiagn.com/fuel-system-b-engine/

) Adjust by turning the idle speed adjusting screw.
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FUEL SYSTEM — Injection Pump

Guide Sleeve Adjusting Nut
lﬂﬂ.et | \ i
Washer
(81
Quter
Adjusting
Washer
1l
Thosas

e

2

g

o Washer [A): Thickar

f'g 3

=

i

i e

: Washer [B): Thicker

Pump rpm
fucaas|

~ Rack Position

FuseIs

fe)  Using SST, remove the screw plug and adjust by
turning the adjusting nut or changing the adjusting
washers.

55T 08260-58010 (09280-78020)

Adjusting washer
0.2 mm (0.008 in) Outer
0.4 mm (0.016 in)  Inner and outer
0.5 mm (0.20 in.) Quter
0.55 mm (0.022 in) Inner
0.6 mm (0.024 in.)  Inner and outer

CAUTION:
* To insure that there is no interference between the
djusting nut and | ing, set the of protru.
sion within minus 0.4 mm (0.016 in.] to plus 0.2 mm
(0.08 in.).

* Be sure to assemble the adjusting washers on the
guide slesve side.

NOTE:
® By adding a thicker adjusting weasher, the governor
characteristic will change as shown in the illustration.

® The adjusting nut will change the governor charac-
teristic as shown in the illustration.

6, PRESET MAXIMUM SPEED CONTROL
fab 113B-T]
Apply 0.27 kg/em?® (3.9 psi, 26 kPal of pressure to
the boost compensatar.

https://cardiagn.com/fuel-system-b-engine/

i} Measure the control rack position.
‘
s I| Ac_:g:s;:ng AdILuvsel:ﬂg B e Control rack pusntir.:‘\m il
| position angle )
TIB M/T and 138 M/T | Maximum Approx. 23.5" 2,100 70 -84(0276 - 0321}
138 AT | Maximum Approx, 23.5° 2,100 63 - 7.7 (0.248 = 0.303)
13B-T m/T |  Maximum | Approx 0% 2,100 70 - B4 10.276 - 0331)
13B-T AT | Maximum | Approx 0° 2,100 6.3 - 7.7 (0.248 - 0.303)

1
2
]

- |
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FUEL SYSTEM — Injection Pump

FU-33

e 3 —

e n
!

fe)  Adjust by turning the maximum speed adjusting

SCrew.

7. ADJUST MEDIUM SPEED CONTROL

- FLG8S {fal [138-T]
Apply 0.27 kalem? (3.9 psi, 26 kPal of pressure to
the boost compensator.
™ I} Raise the pump speed above 600 rpm.
&) Move the adjusting lever to idle speed side, and then
set it to maximum speed side.
{d) Measure the control rack position.
[_ itam M&J‘fs;ng Pump rpm Santoolirack posiﬁonmm {in) Adjusting point
position
500 10.0 - 11.0 10394 - 0.435] No. 1 adapter screw
700 10.0 - 10.8 (0.394 - 0.425] -
Iwa’:‘:‘l-ieAC} Madmum 1100 | 101 — 10.7 [0.398 — 0.421) | Full-load stopper screw
1,800 96 - 10,6 10378 - 0.417) No. 1 and No. 2 adapter screws
F 1,900 23 - 10,1 10.366 — 0.388) o
| 500 100 = 11.1 {0.398 — 0437 No. 1 adapter screw
l 700 10.1 - 10.9 {0.398 — 0.428) &
i N L"A & A 1700 | 101 — 107 (0.398 — 0.421) | Full-load stopper screw
i 1,800 97 — 107 (0382 — 0421) | No. 1 and No. 2 adapter screws
3 1,800 94 - 10.2 (0,370 - 0.402) -
500 10.2 - 11.2 (0.402 - 04410 No. 1 adapter screw
1_1 700 10.0 - 10.8 (0.384 - 0.425) =
E 138 MIT 1,100 102 - 10.8 (0.402 - 0.425) Full-load stopper screw
l twfo HAG) 1700 | 100 - 10.7 (0,394 — 0.421) | No. 1 and No. 2 adapter screws
j | 357185 6387 0408 -
l 500 10.3 = 11.3 10.406 - 0.445) MNo. 1 Adapter screw
i 700 | 100 - 108 (0.384 - 0.425) =
l-l 138WT | pimom | 1,100 | 102 - 108 0.402 - 0425) | Fullload stopper screw
- 1,700 9.9 - 10.9 (0,390 - 0.428) Mo. 1 and Mo, 2 adepler screws
: 1,800 37 - 105 (0.382 - 0413 -
500 Approx, 10.4 (0.403) No, 1 adapter screw
T00, 95 = 10.3 10374 - 0.408) =
138 A/T Maximum 1,100 93 - 10.5 10.380 - 0.413) Full-load stopper screw
1,700 95 - 103 (0.378 - 0.405) Mo. 1 and No. 2 adapter serews
1,800 29 - 99 {0.350 - 0.390) -

https://cardiagn.com/fuel-system-b-engine/
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mm fin]

Adjusting point

No. 1 adapter screw

Full-load stopper screw

Ne. 1 end No. 2 adapter screws

No. 1 adapter screw

Full-load stopper screw

Mo. 1 and No. 2 adapter screws

FU-94 FUEL SYSTEM — Injection Pump
Cont'd
e Mlje”:e':"g Pump ipm | COMITl ack position
Positon
500 10.7 = 11504271 - 0453)
700 108 - 11.6 {0.425 - 0.457)
13B-T VT Maximum 1,100 108 = 114 {0425 ~ 0.448)
1,700 105 = 11.3 10413 = 0.445)
1.800 9.4 - 10210370 - 0.402}
500 106 - 11.4 {0417 - D443
760 10.3 = 11.1 {0406 - 0437}
138-T A/T Maximum 1,100 10.5 = 11.1 0413 = 0437}
1,700 10.5 = 11.3 10413 - 0.445)
1,800 9.5 - 103 (0.374 - 0.406)

Screw In

-

Screw Out

Pumprpm

| Screw in

Screw Out

- Rack Position

Pumpepm

aimde)

https://cardiagn.com/fuel-system-b-engine/

—

le)  Adjust by turning the full-load stopper and adapter

SCrews.

NOTE:

® The full-load stopper will change the governor charac-
teristic as shown in the illustration.

® The No, 1 adaptor screw will change the governor
characteristic as shown in the illustration.
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FUEL SYSTEM — Injection Pump

FU-95

?\

- Rack Position

Serew Qut

Screw In/

® By wrning adaptor screws No, 1 and No. 2 together, the
governor characteristic will change as shown in the

illustration.

e e Pump rpm
FUGRLT
ADJUST MAXIMUM SPEED CONTROL
& fa) [138-T)
Apply 0.27 kg/em? (3.9 psi, 28 kPal of pressure to
the boost compensator.
; - bl Measure the contrel rack position.
: Adjusting i
Ir item Tever Pump pm Coneal faick fioattion Adjusting point
. position !
: 118 2,100 7.0 - 8.4 (0276 - 0.331) Maxirnum adjusting screw
138 MT
" fw/ HAC) 2,200 §.2 ID,244) or less -
13B-T M/T  Jdie — M. 4] Approx. 16.0 [0.630 .
"’_ 2,100 70 - 8.4 10.276 - 0.331) Maximum adjusting screw
138 MT
; Iwio HAC) 2,200 6.0 [0.236) or less -
4 e — M. 0 Approx. 16.0 10.630)
i" . 2,100 6.3 - 7.7 (0.248 - 0.303) Maximum adjusting screw
138 AT 2,200 8.0 {0,238) or less -
+ Adle — [+ Approx. 16.0 (0.630) .
- 2,100 6.3 - 7.7 0.248 — 0303} Maximum adjusting screw
13B-T AT 2,200 6.2 (0.244) or less -
’ i — Maximun 0 Approx. 16.0 (0.630) 3
*  \With the pump not moving (0 rpml, move the stop
* lever and return it. change the adjusting lever position
from idie to maximum position.
l {e] Adjust by turning the maximum speed adjusting
- screw. [See page FU-83)
i l
NOTE: The maximum speed adjusting screw will change
;l g | Screw In the governor characteristic as shown in the illustration.
£ ]
|5
o é Seraw Out

Pump rpm

https://cardiagn.com/fuel-system-b-engine/
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FU-96 FUEL SYSTEM — Injection Pump
9. [13B.T]
ADJUST BOOST COMPENSATOR
fal  Messure the control rack position.
Adusting | Bouost compensator |
1 lear Pirnp tm | pressure | Contrel rack pasition 5 .
pasition | kglem? lpsi, kPa) | mm ) | AdUSting paine
138.T MIT — 500 | 9 | 103 - 108 (0406 = 0.425) Stop screw
- E | 212117, 12} 107 = 115 (0421 - 0.453) Guide bushing |
13B-T AT | Maximum | s00 | 0 1045 — 11.05 (0.417 — 0435 Stop screw
| 0.2 (1.7, 12) 106 - 114 (0417 - 0449) Guide Bushing

nuiaty

b} Adjust the stop serew,
Remove the cap nut, adjust by turning the stap

Sorew.

fel  Adjust the guide bushing.
(1} Using SST, remove the screw plug.
S5T 09043-38100

{2 Adjust by turning the guide bushing.

10. ADJUST TOTAL INJECTION VOLUME
{a)  Measure the total injection volume.

Eoos! compensator

| Adusting | . Total injection volume
liem | lever : pressure Pump spm | Measl.erg of e;:: cylinder
| positon | kgler® (psi, kPl St ce lew in)
— i 500 | 1000 1240 - 16001757 - 9.78)
lw'o Hac) | Maximum - 1100 | 1000 1900 - 2020(11.59 - 12.33)
| | 1,800 | 1,000 | 1780 - 2020110.86 - 1233)

https://cardiagn.com/fuel-system-b-engine/
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FUEL SYSTEM — Injection Pump FU-97
cont'd
- nem g ;Ever ﬂoos‘pressum Pump rpm Maezuring ‘I'ot:: :g::‘h:ﬁi::;l:me
4 position kglem? Ipsi, kPa) stroke sty AT
t 500 1.000 132.0 - 168.0 [ 8.06 - 10.25)
IM tm" :sim Marimum - 1100 1,000 190.0 - 202.0 (11.58 = 12.33)
I 1,800 1,000 | 1860 — 2100 (11.35 - 12.82)
500 1,000 154.0 = 180.0 | 9.40 — 11.59)
r b T Masioum = 1,100 1,000 | 224.0 - 236.0 (1267 - 14.40)
1.700 1.000 2180 - 240.0 {13.18 — 14.65]
- 500 1.000 620 - 198.01 8.89 - 12.08]
BRI | Maxienum - 1,100 1000 | 2240 - 2360 113.67 — 14.40]
1.700 1.000 2240 - 248.0 (13.67 - 15.13]
00 1.000 1560 - 1800 1{ 952 - 10.88}
138 AT Maximum - 1,100 1.000 2240 - 2360 (13,67 - 14.40)
i 1,700 1.000 2120 - 2360 12.84 - 14.400
027 (3.9, 28] 500 1,000 182.0 = 2180 (11,11 = 13.30}
}_ T3ET MIT g 0.27 3.9, 26] 1.100 1,000 272.0 - 284.0 (16.60 — 17.233)
.27 3.9, 26) 1.700 1,000 256.0 = 280.0 15.62 - 17.09)
[ 500 1,000 158.0 - 170.0 | 9.64 - 10.37)
}' 0.27 (3.9, 26 500 1.000 190.0 - 226.0 {11.58 = 13.79]
138.T AT 0.27 (3.9, 26) 1,100 1.000 258.0 = 270.0 (15.74 - 16.48)
0.27 {3.9. 26} 1,700 1,000 2700 - 2940 (1648 = 17.84}
}' o 500 1.000 1880 = 200.0 {11.47 = 12.20}
F wicHAC ) [wie HAC]
: Full-lpad \ Adjust by turmning the full-load stopper screw.
F Stopper Scraw L
i
l {e) Iw/ HAC]
l‘l Adjust by turing the HAC body.
ll
E

o e
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11.

12,
13,

CHECK STOP LEVER OPERATION

Measure the control rack positi
position when the sto
operates, P et

Adjusting lever | & | iti

dle | o | sswaimioriess

INSTALL CAP NUTS AND COVER PLATE

SEAL PARTS
Seal with new wire and lead seal as shown,
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INSTALLATION OF INJECTION PUMP
|See page FU-27)

1.

INSTALL INJECTION PUMP
{al [B and 3B]
Install the injection pump stay with the two bolts.
Torque: 185 kg-cm (13 ft-Ib, 18 N'm)
(b} Install a new O-ring to the injection pump flange.

lc} [B and 38]
Align the marks of the injection pump spline and
automatic timer hub, and install the injection pump.

{d) [11B, 13B and 13B-T]
Align the spline toothless portions of the injection
pump and automatic timer hub, and install the injec-
tion pump.

(e} [138-T]

Place the heat insulator in position between the injec-
tion pump and cylinder block.

il Align the matchmark of the injection pump flange
and timing gear case.

gl Install the injection pump with the three nuts.
Torque: 375 kg-cm (27 ft-lb, 37 N'm)

{n)  [Band 3B]
Instail the bolt holding the injection pump stay to the
stay.

Torque: 185 kg-cm (13 ft-ib, 18 Neml)
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(118, 138 and 1387 | 6 1118, 138 and 138-T]
WL Install the injection pump stay with the two bolis ang
"F_llfré nut
il J§~ Sy Torque: Bolt 185 kg-cm (13 ft-1b, 18 N'm)
i Mut 375 kg-em (27 ft-lb, 37 N'm} |
b |
-
2. INSTALL PARTS

r

{2l Oil pipe | b |
o} Fuel hose

lel  [118, 13B and 13B-T] -
Leakage pipe 1
-
i -

{d} [B, 3B and 138-T]

Vacuum hosels}

-
-
-
|
™
=2 i
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e} [B and 3B (w/ EDIC System)]
Connecting red of EDIC mator
{fl B lw/o EDIC Systemi]
Connecting rod of fuel cut diaphragm
(g 138 lw/o EDIC System)]
C ing wire of overinjection magnet
(n} {118, 138 and 138-T]
Accelerator connecting rod

INSTALL FUEL FEED PUMP
{See step 1 and Z on page FU-20]

INSTALL INJECTION PIPES

(See step 3 on page FU-9) B and 3B

{See step 3 on page FU-15) 118, 13B and 138-T
BLEED FUEL LINE (See step 2 on page FU-3)
START ENGINE AND CHECK FOR LEAKS

CHECK ENGINE OIL LEVEL (See page Lu-2)
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