FUEL AND ENGINE CONTROL - SERVICE PROCEDURE

5.3.1 Disassembly, inspection and reassembly
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Disassembly sequence
1 Pipe joint bolt 11 Tappet assembly 23 Delivery valve
(or Overflow valve) 12 Lower spring seat 24 Delivery valve seat
2 Overflow valve 13 Plunger 25 Plunger barrel
(or Pipe joint bolt) 14 Plunger spring 26 Distance ring
3 Bottom cover 15 Upper spring seat 27 Flange sleeve
4 Screw plug 16 Control sleeve 28 Screw bushing
5 Shim 17 Nut 29 Pin
6 Bearing cover 18 Plunger block assembly 30 Bushing
7 Oil seal 19 Deflector 31 Control rod
8 Center bearing 20 Delivery valve holder 32 Bushing
9 Camshaft 21 Stopper 33 Pump housing
10 Roller bearing 22 Delivery valve spring
D15688

13-47
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Precautions when removing and fitting delivery valve
holder

Before removing or fitting only a delivery valve holder,
first confirm that the two nuts that hold the flange
sleeve down are completely tight.

If a delivery valve holder is removed or fitted with the
nuts loose, the flange sleeve can move and thus alter
the fuel injection volume.

5.3.2 Testing and adjustment

Since injection volume adjustment values and mea-
surement conditions vary according to configuration,
please refer to a Zexel service station.

Cr— Full stroke of

restroke — control rack

NV 4.8 + 0.05 ::thfvt':ln start NV 21 or more
NV 60° + 30’

NV .. Nominal Vaiue

D3401B

Injection sequence
1-56-3-6-2-4<6D2>

NOTE:

1. Fill the injection pump cam chamber with oil.

2. Adjust the injection rate after adjusting the gover-
nor.
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Fixing Stand

N,
//;1/05781-0170

(1) Install and secure two injection pump tester Fixing
Stands (special tool) to the injection pump.

NOTE:

Make sure that the center of coupling is aligned with
that of injection pump so that the coupling and injec-
tion pump turn smoothly.

D3404A

(2) Control rod “0” position setting

Measuring Device
105782-4210

"Bt

T )

<With RSV governor>

(a) Maintain a pump speed of 750 rpm.

(b) Loosen the stopper bolt and pull the adjusting
lever in the “injection stop” direction.

(c}) Push the end of the measuring device fully against
the side of the governor and zero the Measuring
Device’s scale.

D3408A
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(c) Push the end of the Measuring Device fully against
the side of the governor and zero the Measuring
Device's scale.

NOTE:

1. Unless the injection pump is run at the speed
given above, the scale cannot be zeroed regard-
less of how hard the control rod is pushed. Also,
the governor’s link mechanism may be damaged.

2. The damper springs must be removed.

3. If a boost compensator is fitted, it must be
removed before the measuring device is fitted.

(3) Control rod stroke check

Full stroke
NV 21 or more

NV .. Nominal Value

D3410A

Move the control rod to ensure that its entire stroke is
more than as specified.

Also confirm that the start spring and idling spring
move the control rod smoothly in the maximum injec-
tion volume direction.

(4) Adjustment of prestroke
Remove the overflow valve and install the blind plug.

(a) Remove the delivery valve holder, spring, delivery
valve, and gasket from the No. 1 cylinder on the
governor end.

Measuring Device
105782 - 4270

{b) Install Measuring Device (special tool) to the flange
sleeve.

(c) Turn the pump tester flywheel to determine the
bottom dead center of the plunger with the dial
indicator.

D3412A

(d) With the control rod set in the full position, send
fuel under high pressure to the injection pump and
let it flow out from the overflow pipe.

D3413A

{e) Slowly turn the pump tester flywheel clockwise
until no more fuel flows out from the overflow pipe
(static injection start).
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Prestroke

D3414A
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D3416A

(f) Measure the plunger prestroke from BDC to the
point where fuel stops flowing (static injection
start).

D3415A

(g) If the prestroke is out of specification, adjust by
varying shims between flange sleeve and pump
housing.

Shim thickness:
0.5 to 1.975, 59 types in 0.025 steps

Usethicker shimtoincrease the stroke; thinner one
to decrease the stroke.

NOTE:

When installing the plunger block, apply grease to
each O-ring. First, install the O-ring under the plunger
barrel into the pump housing; then, apply grease to
plunger barrel skirt.
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(h) After making prestroke adjustments, confirm that
the inscribed lines on the timer and pointer are
aligned with each other. If they are not aligned,
inscribe a new line on the timer. The same instruc-
tions apply if the automatic timeris replaced with a
new one.

(5) Adjustment of injection start interval

Fuel being set
under pressure

D3426A

(a) Setthe static injection start position of No. 1 cylin-
der with the pump tester dial.

(b) Feed high-pressure fuel into the injection pump to
let the fuel flow out from the overflow pipe of the
tester nozzle.

NOTE:

The fuel pressure must be higher than the delivery
valve opening pressure.
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Static injection beginning
D3427A

{c) Slowly turn the pump tester flywheel clockwise
until the fuel stops flowing out from the tester
nozzle.

Read the interval between static injection starts
according to the injection sequence.

(d) If the injection start intervals are not up to specifi-
cation, adjust by using the same procedure as the
prestroke adjustment.

(6) Adjustment of fuel injection rate

Install the overflow valve and hose to the pump.

Use a measuring cylinder to measure the fuel injection
rate and uneven ratio to see if they are up to specifica-
tion with the specified rack position and speed.
Adjust as follows if the measured values are out of
specification.
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D3463A

(a) Loosen two nuts that secure the flange sleeve.
{b) Tap the flange sleeve to give it a turn.
(c) Tighten nuts to specification to secure the flange
sleeve (39 to 44 N-m {4 to 4.5 kgf-m}).
Repeat these steps.

NOTE:

1. Use special care to make the adjustment.
Improper or failure of adjustment greatly
influences engine performance.

2. The fuel injection rate varies with nozzle and pipe
used. Strictly observe the measuring require-
ments.

3. Injection rate uneven ratio

Maximum injec- Average injec-

tion amountin . tion amount of
each cylinder each cylinder

Uneven ratio (+) = x 100 (%)
Average injection amount
of each cylinder
Maximum injec-  Average injec-
tion amountin — tion amour:’t of
each cylinder each cylinder
Uneven ratio (-) = y y x 100 (%)

Average injection amount
of each cylinder

{7} Adjustment of smaoke limiter

Control rod

Stopper

Spring capsule

Lock nut Cap

D4515A

Place the load control lever in the full-load position.
Run the pump at the specified speed to place the con-
trol rod in the specified position.

Remove Measuring Device (special tool) and install the
smoke set assembly (without cap). Tighten the spring
capsule until the stopper comes in contact with the
control rod.
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D4516A

With the pump run at 100 rpm, measure the fuel injec-
tion rate. If the rate is out of specification, retighten or
back off the spring capsule.

5.4 RSV Type Governor

Runthe pumpat700 rpm and ensure thatthe fuel injec-
tion rate is up to specification. Secure the spring cap-
sule with lock nut, then mount the cap.

(8) Adaptation to engine

Afterthe governor has been adjusted, measure the fuel
injection rate adaptable to the engine.

{9) Diesel fuel and oil leak check

* Diesel fuel leak from delivery valve mounting area
and other parts.
¢ QOil leak from oil seals and other parts.

(10)Miscellaneous check

Check for unusual noise and overheated bearings.

The following Zexel special tools should be used for governor maintenance:

Part No.

Special tool name
(Zexel product No.)

Application

Handle 157910-1120

Socket wrench 157914-0500

Removal and installation of lock nut

Special wrench 157915-0100

Removal and installation of round nut

Wrench 157916-2620

Adjustment of Ungleich

Extractor

P type injection pump 157926-5320

Removal and installation of flyweight
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5.4.1 Disassembly, inspection and reassembly

- Cracks, damage

9

15
Cracks, deformation Cracks,

deformation

6

49 to 59 N-m
{5t0 6 kgf.r_\;}

Damage, unevenly wear
of contacting surface

18

17 Wear, separation of chromeplated
surface of shifter

&

Disassembly sequence

For parts with an encircled number, refer to Disassembly
Procedure that follows.
For reassembly, reverse the order of disassembly.

NOTE:
1

lever unless replacement is necessary.
2. Do not remove the swivel lever from the governor

its motion is not smooth.

Do not remove the shackle and sleeve from the guide

cover unless parts replacement is necessary or when

3.

1 Cover 12 Adjusting lever 24 Stop lever
2 Ungleich spring or 13 Collar 25 Shim
idling spring 14 Shim 26 Spring cap
3 lIdling sub spring 15 Governor spring 27 Return spring
4 Torque spring 16 Tension lever 28 Bushing
5 Governor cover @ Guide lever assembly 29 Sliding lever
6 Start spring ® Sleeve 30 Bolt
7 Round nut 19 Shackie 31 Snapring
8 Flyweight 20 Snapring 32 Spring
9 Governor housing 21 Bushing 33 Torque control lever
10 Plug 22 OQil seal 34 Adaptor
11 Tension lever shaft 23 Swivel lever

evident or parts replacement is necessary.
Hf it needs to be removed, use Tappet Insert (special

with the tappet.

Do not remove the governor housing unless oil leak is

tool) to make sure that the camshaft will not contact

B9150A
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<With Boost compensator>

49t0 59 N'-m

{5 to 6 kgf-m}
Disassembly sequence
1 ldling sub spring 16 Bolt 31 Bushing
2 Lock nut 17 Shaft 32 Swivel lever
3 Cover 18 Lever 33 Bolt
4 Governor cover 19 Washer 34 Link
5 Pin 20 Oil seal ® Guide lever assembly
6 Connector 21 Qil seal 36 Link
7 Start spring 22 Governor housing @ Sleeve
8 Round nut 23 Adjusting lever 38 Pin
9 Flyweight 24 Plug 39 Lever
10 Bracket 25 Tension lever shaft 40 Cover
11 Cover 26 Tension lever 41 Diaphragm
12 Stop lever 27 Governor spring 42 Push rod
13 Collar 28 Snapring _ 43 Boost compensator
14 Return spring 29 Snapring spring
15 Washer 30 Bushing 44 Adjusting shim
For parts with an encircled number, refer to Disassembly
Procedure that follows.
For reassembly, reverse the order of disassembly.
NOTE:
1. Do notremove the shackle and sleeve from the guide 3. Do notremove the governor housing unless oil leak is
lever unless replacement is necessary. evident or parts replacement is necessary.
2. Do not remove the swivel lever from the governor If it needs to be removed, use Tappet Insert {special
cover unless parts replacement is necessary or when tool) to make sure that the camshaft will not contact
its motion is not smooth. with the tappet. :

B6011A,
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Shifter assembly dimensions

Shim

1910 19.2

D2054A

When the shifter and sleeve are assembled, the shift-
er's assembly dimensions are adjusted using the
shims. Therefore, do not rearrange the shims.

If the shim needs to be replaced, install the associated
parts into position. Select the shim of a correct thick-
ness to obtain the specified dimension between the
housing end face and shifter.

Shim thickness (6 types): 0.2, 0.3, 0.4, 0.5, 1.0, 1.5

NOTE:
Measure the dimension as assembled without lifting
the flyweights.

5.4.2 Testing and adjustment

The performance curves used when making governor
adjustments vary according to the governor configura-
tion. Please refer to a Zexel service station for details.

Adjustment of

speed fluctuatio

rate

Adjustment of
torque spring

Adjustment of
idling sub spring

Adjustment of
idling spring
or Ungleich
spring

Adjustment of
mid speed control

D

s

%

Adjustment of
high speed control

7

Adjustment of
stopper bolt

NOTE:

1. Supply engine oil to the injection pump cam chamber.
2. Loosen the adjusting lever stopper bolt.

3. Remove the idling sub spring.

4. Do not allow the Ungleich spring or idling sub spring

i
BI163A,

and torque spring to work.
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Ungleich spring
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D34748B

Adjust the relationship between pump speed and the
rack or rod position to specified governor performance
curve by the following procedure.

(1) "0” position setting of control rod <P type pump>
[Refer to Section 5.3.2 (2).]

(2) Install the angle scale plate for fixing the adjusting
lever.

(3) Temporaryv adjustment of high speed control

Full-load

Maximum speed
stopper bolt

B9169A

With the adjusting leverin full position, adjust the max-
imum speed stopper bolt so that high speed control
starts to work when the pump speed is “Nd".
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(4) Adjustment of intermediate speed control

B9164A

Adjust the full-load stopper bolt so that the pump
speed becomes “Nc” which is slightly lower than
llNdlI.
(5) Adjustment of Ungleich spring

{governor with Ungleich spring only)

Special Wrench
157916-2620

B9166A

{a) Keepthe pump running at a speed which is slightly
lower than “Na” (speed at which Ungleich spring
starts to work).

(b) Fix the adjusting lever at the full position.

{(¢) Using Wrench (special tool), tighten the Ungleich
spring so thatthe rack willmove from “Rc” to “Ra”.
Fix the spring with lock nut.

{d) Checkthatthe pumpspeedis “Na” and “Nb” when
the rack position is “Ra” and “Rc”, respectively.
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(6) Adjustment of idling spring
{governor with idling spring only)

Rc \ k

Rack or rod position {(mm)

Pump speed (rpm) B4070A

Adjust the idling spring so that the rack or rod starts to
move from “Rc¢” to direction to increase fuel rate at
point k.

(7) Adjustment of low speed control

(a) Adjustment of stopper bolt

Idling position

B9167A

Adjust the stopper bolt so that the rack or rod is posi-
tioned at “Rg” when the adjusting lever is set at idling
position with the pump stationary.

{b) Adjustment of idling sub spring

B9168A

Adjust the idling sub spring so that the rack or rod is
positioned at “Ri” when the pump speed is “Ni”.
Check that the rack is positioned at “Rh” when the
pump speed is further increased.

{8) Adjustment of high speed control

Adjust as in Item (3) and fix the maximum speed stop-
per bolt in position.

(9) Adjustment of speed regulation

B9170A

Check that the rack or rod is pulled back to position
“Re” when the pump speed is increased from “Nd” to
llNelI.
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