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WARNINGS

The following definitions and warning signs are used in this service manual.
These are extremely important to safe operation.

Important points are described to prevent bodily injury and property damage.
They must be fully understood before beginning COVEC-F maintenance.

ACAUTION Improper maintenance can result in injury and property damage.

MEANINGS OF MARKS

The following marks are used in this service manual to facilitate correct COVEC-F
maintenance.

Advice Procedures that must be performed to enable the best possible COVEC-F
maintenance.
Note Information assisting in the best possible COVEC-F maintenance.




FOREWORD

This service manual describes service
precautions and the adjustment and inspection
of COVEC-F (Computed VE pump Control
system-Full).

Refer to the separate service manuals listed
below to facilitate COVEC-F maintenance.
This manual is intended for use by vehicle
maintenance technicians or persons with an
adequate knowledge of injection pumps.

The contents of the manual, including
illustrations, drawings and specifications were
the latest available at the time of printing.

The right is reserved to make changes in
specifications and procedures at any time
without notice.

BOSCH K .K.
Sales Automotive Aftermarket Division

Service manual

Publication number

COVEC-F Construction and Operation

EE14E-11081

COVEC-F Repair Service and Maintenance

EE14E-11102

INJECTION PUMP TEST BENCH 10NP & 20 NP, Operation

EC18E-11081

CONTINUOUS MEASURING DEVICE ZCM & ZCD, Operation

EC18E-11091

CONTROLLER ASSEMBLY MC-02 FOR VRZ & COVEC-F, Operation

EC14E-11021

DATA, Installation

MC-02 TESTER SOFTWARE, ADJUSTMENT AND INSPECTION

ED14E-11010

ECU ASSEMBLY, ADJUSTMENT AND INSPECTION DATA, Installation

ED14E-11020
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SERVICE PRECAUTIONS

[1] Carrying the injection pump
* Never knock or drop the injection pump
when carrying it.

* When carrying the injection pump, hold the
pump by the bottom of the pump body.

/N\ CAUTION

Never hold the pump by the GE actuator or
the harnesses.

Holding the pump by these components may
result in damage or injury.

[2] Disassembly and reassembly

* Only the mechanical components of the
injection pump body can be disassembled
and reassembled.

Advice

Do not disassemble the GE actuator other

than directed in this manual.

» The GE actuator consists of electrical
components. Do not damage them.

* When cleaning the injection pump, do not
clean the GE actuator, the harnesses, or the
harness connectors using fuel oil. Use only
clean waste cloth.



FEATURES

Q ADJUSTMENT ROM

[1] Purpose

The purpose of improving the Q adjustment ROM was to compensate for variations in injection
quantities between individual injection pumps.

[2] Comparison of Q adjustment ROM features
The system includes a ROM (ie, the Q adjustment ROM) onto which injection quantity adjustment
data (ie, Q adjustment data) for individual pumps has been written.

Current Q adjustment compensation system |Improved Q adjustment compensation system

« Compensation limited to full Q adjustment| ¢ Multiple point compensation possible using
compensation a single component

* A single device is necessary for
compensation only at a single point.

[3] Compensation example

With the Q adjustment ROM, multiple point compensation is possible for a single component.
As shown in the figure below, 3 speed patterns x 3 partial load patterns give 9 compensation
locations:

= o -0.5
= e +10
]
2 e +0.0
S e +05
3 e -10
=
= ° +1.0
(o4
° +1.0
° +0.5
e -05
N (speed)



[1] Adjustment tools
(1) Bosch Automotive System specifications

SPECIAL TOOLS

Key

no RBAJ partno | Bosch part no Part name Qty Remarks
1 | 105796-0000 | 1688 010 129 | Fixing stand 1 | For driving pump; center height: 125 mm
2 157811-0521 | 9 681 610 291 | Flange 1 | For fixing pump

3 | 105780-8190 | 9 430 610 134 | Nozzle, nozzle 4 | New injection system (nozzle holder part no:

holder assembly 105780-2150, nozzle part no:
105780-0060)

4 157805-7320 | 9 681 611 029 | Injection pipe 4 | Inner dia @2 x outer dia @6 - length 450mm
5 | 157641-4720 | 9 443 612 897 | Joint assembly 1 | For fixing key no 3
6 | 157641-7020 | 9 443 612 976 | Tube assembly 4 | Used together with key no 5
7 | 157842-4522 | 9 681 610 326 | Coupling 1 | For driving pump (shaft dia ¢20)

8 | 105782-8260 | 9 680 610 061 | Measuring device 1 | For measuring timer stroke (high pressure)
9 | 105782-8160 | 9 680 610 016 | Measuring device 1 | For measuring pre-stroke

10 | 157954-4100 | 9 681 610 942 | Dial gauge 1 | Used together with key no 9

11 | 157829-0820 | 9 681 610 336 | Adjusting device 1 | For adjusting regulating valve pressure

12 | 157928-2920 | 9 443 613 009 | Pliers 1 | For disassembling regulating valve

13 | 157829-5220 | 9 681 610 184 | Inserter 1 |For assembling regulating valve

14 | 157971-1020 | 9 443 613 442 | Piping assembly 1 | For test oil overflow piping

15 | 157641-6920 | 9 443 612 975 | Socket assembly 10 | Used together with key no 6

(2) Bosch specifications
Keyno| Bosch part no Part name Qty Remarks
1 1687 010 126 | VE pump overflow accessory 1 | Three-way valve (multiway cock)
set
Note:

Center height is the height from the center of the pump test bench'’s flywheel to the drive stand.




SPECIAL TOOLS

1. 105796-0000 2. 157811-0521 3. 105780-8190
(1688 010 129) (9681 610 291) (9430 610 134)
Fixing stand Flange Nozzle, nozzle holder
assembly

SWz24

M14X1.5

ZW14
4. 157805-7320 5. 157641-4720 6. 157641-7020
(9 681 611 029) (9 443 612 897) (9 443 612 976)
Injection pipe Joint assembly Tube assembly

7. 157842-4522 8. 105782-8260 9. 105782-8160
(9 681 610 326) (9 680 610 061) (9 680 610 016)
Coupling Measuring device Measuring device




SPECIAL TOOLS

10. 157954-4100 11. 157829-0820 12. 157928-2920
(9 681 610 942) (9 681 610 336) (9 443 613 009)
Dial gauge Adjusting device Pliers
#35

M10X1 SWi7

13. 157829-5220 14. 157971-1020 15. 157641-6920
(9 681 610 184) (9 443 613 442) (9 443 612 975)
Inserter Piping assembly Socket assembly

M12X1.5

¢11.2\%4.4
40




SPECIAL TOOLS

[2] Adjustment controller assembly construction:

Note:
The numbers in brackets below are Bosch part numbers.
1:105782-8360 - 1-1: 157966-4020 ——1-1-1: 157966-4120 (9 443 613 447)
(9 680 610 209) (9443 613 446) |- 1-1-2: 157966-4420 (9 443 613 448)
— 1-1-3: 157966-4520 (9 443 613 449)
— 1-1-4: 157966-4620 (9 443 613 450)
— 1-1-5: 157966-4720 (9 443 613 451)
— 1-1-6: 157966-4820 (9 443 613 452)
— 1-1-7: 157966-4920 (9 443 613 453)
— 1-1-8: 157966-5020 (9 443 613 454)
— 1-1-9: 157966-5100 (9 443 613 455)
—1-2: 157966-3720
(9 443 613 456)
—1-3: 157966-3820
(9 443 613 457)
L1-4: 157966-3920
(9 443 613 458)
Note:

Key number 1 (RBAJ part no. 105782-8360, Bosch part no. 9 680 610 209) is used with both VRZ
and COVEC-F pumps. With the COVEC-F pump, key numbers 1-1 (RBAJ part no. 157966-4020,
Bosch part no. 9 443 613 446), 1-2 (RBAJ part no. 157966-3720, Bosch part no. 9 443 613 456)

and 1-4 (RBAJ part no. 157966-3920, Bosch part no. 9 443 613 458) are used.

Adjustment controller assembly table (for COVEC-F)
Key no. 1: 105782-8360 (9 680 610 209)

Kneoy RBAJ part no | Bosch part no Part name Qty Remarks
11 157966-4020 | 9 443 613 446 | CONTROLLER ASSY 1
1-1-1 157966-4120 | 9 443 613 447 | Controller unit 1 | Checker assy
1-1-2 | 157966-4420 | 9 443 613 448 | Wire harness 1 | Power supply (Japan, USA)
1-1-3 | 157966-4520 | 9 443 613 449 | Wire harness 1 | Power supply (EC)
1-1-4 | 157966-4620 | 9 443 613 450 | Wire harness 1 |PC:COM1 ~ MC-02
1-1-5 157966-4720 | 9 443 613 451 | Wire harness 1 |PC: COM2 ~ MC-02
1-1-6 | 157966-4820 | 9 443 613 452 | Wire harness 1 |FCV GND harness
1-1-7 | 157966-4920 | 9 443 613 453 | Main harness 1 | Controller-Pump GE
1-1-8 | 157966-5020 | 9 443 613 454 | Main harness 1 | Controller-Pump ROM
1-1-9 | 157966-5100 | 9 443 613 455 | CD-ROM 1 | Software (Overseas Ver.) & (Calibration data)
& Manual
1-2 157966-3720 | 9 443 613 456 | ECU assembly 1 | 4D56 throttle
(4D56)
1-4 157966-3920 | 9 443 613 458 | ECU assembly (WL) 1 | WL throttle




SPECIAL TOOLS

1-1  157966-4020
(9 443 613 446)

CONTROLLER ASSY
1-1-1  157966-4120 1-1-2  157966-4420 1-1-3  157966-4520
(9 443 613 447) (9 443 613 448) (9 443 613 449)
Controller unit Wire harness Wire harness

1-1-4 157966-4620 1-1-5 157966-4720 1-1-6  157966-4820
(9 443 613 450) (9 443 613 451) (9 443 613 452)
Wire harness Wire harness Wire harness

(=

- 1000

1-1-7  157966-4920 1-1-8  157966-5020 1-1-9  157966-5100
(9 443 613 453) (9 443 613 454) (9 443 613 455)
Main harness Main harness CD-ROM




SPECIAL TOOLS

1-2 157966-3720 1-4 157966-3920
(9 443 613 456) (9 443 613 458)
ECU assembly (4D56) ECU assembly (WL)

[3] Intermediate harnesses

Kn?)y RBAJ part no | Bosch part no Part name Qty Remarks

1 | 157966-5620 | 9 443 613 459 | Intermediate harness 1 | 4M56 Covec-F GE

2 157966-5820 | 9 443 613 461 | Intermediate harness 1 | WL Covec-F GE

3 157966-2421 | 9 443 613 462 | Intermediate harness 1 |For 4M41, 4D56 ROM

1. 157966-5620 2. 157966-5820 3. 157966-2421
(9 443 613 459) (9 443 613 461) (9 443 613 462)
Intermediate harness Intermediate harness Intermediate harness
(4D56) (WL) (4M41, 4D56 ROM)




ADJUSTMENT

1. ADJUSTMENT CONDITIONS

[1] Test equipment

(1) Pump test bench EPS815

(2) KMA802

(3) Adjustment software operating environment

Windows OS Windows 2000 PRO (at least Service Pack 2.0) English language version

Clock speed Personal computer equipped with Pentium CPU (clock speed at least 333 MHz)
Memory At least 128 MB usable memory

Hard disk At least 20 MB space

Display Resolution: at least 1027 x 768, number of display colors: high color minimum (16 bit)
Drive devices CD-ROM drive, floppy disk drive

Additional devices ﬁ/ltolLejses’t Ee;(;gw;?;nication ports (2 necessary for controller assembly)

[2] Fuel piping
(1) Injection system piping diagram

Nozzle and nozzle holder assembly: 105780-8190 (9 430 610 134) Tube assembly: 157641-7020 (9 443 612 976)

| 1k |

=i=I=ISISISsISISI=T=

Socket assembly: 157641-6920 (9 443 612 975)

Joint assembly : 157641-4720 (9 443 612 897)

Injection pipes: 157805-7320 (9 681 611 029) P-COVR- 204




ADJUSTMENT

(2) Fuel piping

Key

no RBAJ partno | Bosch part no Part name Qty Remarks
1 157971-1020 | 9 443 613 442 |Piping assembly - |For COVEC-F and VRZ overflow fuel piping

1/1 | 157971-1100 | 9 443 613 443 |Bolt 1 |For distributor head overflow
1/2 | 026512-1640 | 9 421 617 041 |Gasket 6 |For distributor head overflow
1/3 | 029711-2180 | 9 442 610 444 |Eye 2 |For distributor head overflow
1/4 | 157971-1000 | 9 443 613 444 |Adapter 1 |For distributor head overflow
1/5 | 017211-2010 | 9 442 611 983 |Hose clip 2 |For distributor head overflow
1/6 | 157986-8100 | 9 443 613 445 |Hose 1 |For distributor head overflow
1/7 | 026510-1340 | 9 442 610 043 |Gasket 1 |For distributor head overflow

Temperature sensor

cable \

Test oil hose —_|| ¢
2. \)/

&5 _—
Q "<’F¢

N

Piping outline

Multi-way cock

Overflow measurement hose

Piping assembly

[LSESDIR
'f“\'{‘)‘(‘- J’/ \
;,\\“%‘)l\

Z3

S

Pressure gauge

Pump chamber pressure
measurement hose

P-COVR- 205




ADJUSTMENT

[3] Wiring outline
(1) Controller assembly wiring
MAZDA WL ENGINES

COVEC-F type injection pump for WL model engines Intermediate harness
(157966-5820)

== o
"/“‘() 0
R /"b)
\ "\6
N/

o\

“ FCV GND harness
4, (157966-4820)

BN 2

@’/« ” ’\,'
‘ié‘\(‘/
_,«’ﬁe\\\\‘\'\\

S Saet
AR

%

%

Tool connection 232C cable o
Connection: cross connection (2 pin, 3 pin cross) &

Tool connection 232C cable
Connection: straight connection

Personal computer

Earth to

i injection pum
' = — Dsub 7 pin ROM harness orj pumpptespt
1?: === (157966-5020) bench
= = us) O Main harness
Dsub 9 pin LL \ / (157966-4920)
To AC100V - AC120V or ‘\
AC200V - 240V power source VRZ and COVEC-F controller unit P-COVR- 206
MITSUBISHI 4D56 ENGINES
Intermediate harness o
(157966-5620) Injection pump
%"\‘\\\‘i\ 8
& s\ '%~é¢<‘dﬁ$~\\r‘ S ) di
.g(\,‘\'\‘ e (,!/ !’~ ntermediate
‘ “ )/%~. ‘/; \ harness
- 6. PN A (157966-2421)
. lﬁ‘/"‘ y
II =

Tool connection 232C cable
Connection: cross connection (2 pin, 3 pin cross)

P

Tool connection 232C cable
Connection:  straight connection

S
g’ SO
'/‘,' O \
£\ ‘\
QO
C
(@
N

Personal computer

7
A
55

S —

Dsub 9 pin ~~
L b
7 Dsub 25 pin /
/ \ FCV GND harness

—_
(157966-4820)
o o Dsub 7 pin
Q (o]
0 ROM harness
(157966-5020)
Dsub 9 pin

To AC100V - AC120V or Main harness Earth to injection pump
AC200V - 240V power source Rz and COVEC-F controller assembly (157966-4920) or pump test bench ~ P-COVR- 305

-11 -



ADJUSTMENT

(2) Wiring connections inside controller unit

PC

COM2 COM1
S232C RS232C
COoM2 COM2
VRZ & COVEC-F (ROM) CONTROLLER \25 pin / 9 pin
AC
100 - 120V ROM writer ) ggll\g ROM
200-240v  } | rmmmemmmeeaad
ROM
lamp Lo
/ ECU Y -
AC lamp Injection
socket DC 5V e pump
Constant '
power supply H
L:FECV g_witch
TN
DC 24V :

Constant  [===="") :
power supply :

Main power
switch

DC 12v
Constant
power supply

' :
; i
i I
'
I
E
1
Power Cg) ©
lamp Sub-switch
o O

ECU
Selector
/ \ switch o4 4

P-COVR- 207

Note:
The above figure shows the wiring connections for the controller unit when used for the Mazda WL

engine.

[4] Related materials

No. Publication No. Remarks

When installing the ECU assembly for the controller unit, refer to the installation

1 ED14E-11020 instructions included with the controller unit.

When installing the adjustment software, refer to the installation manual included with the

2 ED14E-11010 CD-ROM.

Note:
Where updating of adjustment data and inspection data is indicated, copy the data from the ESPI

(ZW)’'s CD-ROM.

-12 -



ADJUSTMENT

2. CONTROLLER UNIT CONTROLS
[1] Front panel

7 8 9 11 10 12
|
L] L] L]
ol|lOo|| 0O ©
D | | @ O

Ol
Ol
O

!
7o
1
L J J
4 1 5 2 6 3 13 14

P-COVR- 302
ﬁ%y Name Use and purpose
1 Pump side wire harness For connecting harness for injection pump's harness connectors and GE
connection controller.
5 Pump side wire harness For connecting harness for injection pump's harness connectors and GE
connection controller.
3 Pump side wire harness For connecting harness for injection pump's harness connectors and GE
connection controller.
4 FCV (magnet valve) ON/ OFF | Turns the FCV (magnet valve) ON and OFF. Turned ON when in use
switch (positioned up). Usually turned OFF (positioned down).
5 FCV (magnet valve) ON/ OFF | Turns the FCV (magnet valve) ON and OFF. Turned ON when in use
switch (positioned up). Usually turned OFF (positioned down).
6 FCV (magnet valve) ON / OFF | Turns the FCV (magnet valve) ON and OFF. Turned ON when in use
switch (positioned up). Usually turned OFF (positioned down).
7 |4D56 ECU pilot lamp Orange lamp lights when 4D56 ECU in use.
8 [4M41 ECU pilot lamp Orange lamp lights when 4M41 ECU in use.
9 |WL ECU pilot lamp Orange lamp lights when WL ECU in use.
10 |Power pilot lamp Orange lamp lights when ECU in use

(when breaker is turned ON).

-13 -




ADJUSTMENT

Key

o Name Use and purpose

Turn to align with ECU in use.
. All OFF

No. 1 ECU

No. 2 ECU

No. 3 ECU

. Spare ECU

Power sub-switch for controller unit for COVEC-F adjustment. Press once to
12 |Sub-switch turn ON. When turned ON for use, orange lamp lights. Press once again to
turn OFF.

11 |ECU changeover switch

AwhHO

13 |ROM pilot lamp Green lamp lights when ROM in use.

ROM wire harness connecting |For connecting injection pump's ROM harness connector to ROM controller
terminal using wire harness.

/N CAUTION

If you smell any unusual smell or see smoke or sparks when using the controller unit, turn the
power switch OFF immediately and stop using the controller unit.
Fire may result if you continue to use the controller unit.

14

Advice

* Do not use the controller unit with oily hands. The oil may stick to the dials and cause
improper resistor contact inside the controller unit, preventing proper operation.

 Before turning the power switch ON, confirm that the wire harnesses are properly
connected.

-14 -



[4] ADJUSTMENT

[2] Rear panel

3
l— 4
r
o) Il — — 24
/A e
| H m
S | 2
- [ | 8
CE
o[ Jle
1
P-COVR- 209
Key
no Name Use and purpose
1 AC100V - 120V power or Connect to AC100V - 120V, 50Hz / 60Hz power or

AC 200V - 240V power terminal |AC 200V - 240V, 50Hz / 60Hz power source.

Controller assembly power switch.

2 |Main switch (breaker) Turn ON when in use (position at 'l'). Position at 'O’ to turn OFF.

D-sub 9 pin cable connection
(COM1)

4 (chéu'\tA)ZZ)S pin cable connection Connects RS232C cable to personal computer (for Q-ROM).

/N\ CAUTION

If you smell any unusual smell or see smoke or sparks when using the controller unit, turn the
power OFF immediately and stop using the controller unit.
Fire may result if you continue to use the controller unit.

Connects RS232C cable to personal computer (for GE).

Advice
* Do not use the controller unit with oily hands. The oil may stick to the dials and cause
improper resistor contact inside the controller unit, preventing proper operation.

« Before turning the power switch ON, confirm that the wire harnesses are properly
connected.

-15 -
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1. Password input -

Disagreement

Agreement 'y

2. ECU selection
[1] 4D56
[2] 4M41

[3] WL

[4] Manual operation

[5] Workshop name registration
[6] Exit

[1]or[2] or[3] y

Part no. input
[1] Adjustment
[2] Inspection

Pre-check 1.

4 y

|Manua| operation|

Adjustment

Inspection y

Step 1-XX Adjustment
StepXX + 1 ROM compensation

StepXX + 2 ROM writing

Step 1-XX Inspection  -e——

Repeat
Y measurement

| Adjustment result |

OK Repeat
¥ measurement

| Inspection result |

5] y
| Workshop name registration |

Y
Input item
[1] Workshop name
[2] Address

[3] Telephone

[4] Fax

[5] Operator's name
[6] Password

\
| Select "Registration" button

\
Confirmation

[6] v

/
Confirmation
/

\
| Program completed |

-l

Y

\i

Print result |-«—— Cancel Print result |-«—— Cancel

OK
Y
| Final confirmation |

\
| Final confirmation |

Push [MENU] button
(= Registration change
completed)

Cancel y

Push [MENU] button
(= Item is not changed)

14VHO MO1d 1001 INJNLSNCAV dANNd '€

ININLSNCAV [v]



ADJUSTMENT

4. PUMP ADJUSTMENT TOOL MONITOR SCREEN

MC-02 TESTER

Copyright(C) 2001-2003 by Bosch Automotive Systems Corporation
,ﬁ Service tools for pump adjustment Version1.0 RBAJ

1 - ROM COVEC-F [MITSUBISHI 12V]
H Inspection/adjustment

2 > VRZ [MITSUBISHI 12V]
Inspection/adjustment

3 ROM COVEC-F [MAZDA 12V]
Inspection/adjustment

4 > Manual operation
5 > Workshop name registration
6 - Exit
P-COV- 211
No. Name Use and purpose

1 |4D56 model engine's COVEC-F type Select for inspection / adjustment of COVEC-F injection pump for
injection pump inspection / adjustment key |Mitsubishi 4D56 model engine

2 |4M41 model engine's VRZ type injection |Select for inspection / adjustment of VRZ injection pump for

pump inspection / adjustment key Mitsubishi 4M41 model engine
3 | WL model engine's COVEC-F type Select for inspection / adjustment of COVEC-F injection pump for
injection pump inspection / adjustment key |Mazda WL model engine
Pre-stroke adjustment key For adjusting injection pump's pre-stroke
Workshop registration key For workshop registration
Exit key To exit adjustment software

-17 -



ADJUSTMENT

5. PUMP ADJUSTMENT TOOL MONITOR SCREEN OUTLINE
Inspection and adjustment step screen

Pump adjustment tools for service — Input partno. |— Inspection an_d adjustment steps
monitor screen
[(Service fools for pump adjustment [adjustment display]
Status Item Measured / input value _ Unit ‘Specification _Tolerance + - rPump information
% [M N [ Womn zor 2|0 200 19
(BT odee Compm)f——=en
3 Ua-ist (B v | :cLI AM;;\EO 20
® [0 T 00 mmist [Tomm) [ [ 21
[ Pt "[ 0000 wpa [T
(&) M o "[ o0lm [ol=@
! [ (- v i;
8 T vies™ [ v
9 T——16
[ _TPS ™ [EEE v
Only items necessary for each 10 W TA " [P nm
step are displayed. — W DO ™[ 00 mmist [T —=3
Circled numbers indicate fields 24
where input is necessary. 12 —'-I zonse | | —
- - 13— pll ] |
S No.. STEP. N ‘Soll % Soll-cor TCVF DTCV.
Back  Next 18
14 o T 25
15 Se i Joe T T o T T oo T on ) P-COVR.- 212
No. Name Remarks
1 Pump speed input (N) Input the pump's speed.
2 Test oil temperature input (T) Input the test oil temperature.
3 Actual control sleeve position voltage Displays actual control sleeve position voltage.
display (U a soll)
4 Pump injection quantity input Input pump's injection quantity.
5 Pump chamber pressure input Input pump's chamber pressure.
6 Pump overflow quantity input Input pump's overflow quantity.
7 Fuel temperature (TF) output voltage Displays fuel temperature output voltage.
display
8 Output voltage display (VTPS) at 0 mm Displays VTPS output voltage (voltage at 0 mm timer stroke).
timer stroke
9 Timer piston sensor voltage output Displays TPS (timer piston sensor output voltage.
display (TPS)
10 Timer stroke output display (TA) Displays TA (timer stroke) output.
11 Input of variation between cylinders (DQ) | Input variations between pump's injection quantities.
12 Zero setting key TPS output voltage at TA =0 mm can be setat 0 V.
13 Target control sleeve position Any control sleeve position can be set by setting the compensation
compensation voltage display voltage.
14 NEXT key To set at next step.
15 Keys for moving to next or previous step | To set at any step («— BACK, — NEXT).
16 Menu key To set at MENU display.
17 Part number input key To set at part number input display.
18 Step status key Displays step status. Changes from red to green when all items are
within specifications.
19 Part number, serial number display Displays pump information part number (specification, pump) and serial
number (pump, GE).
20 Specification display Displays pump information specifications.
21 Measurement mode display Displays pump information measurement mode (inspection, adjustment).
22 Measurement date display Displays date and time of measurements.
23 Status display Displays step status. Green: within specifications; red: outside of
specifications.
24 Current step display Displays current step items.
25 Next step display Displays next step's items.

-18 -




ADJUSTMENT

6. MANUAL OPERATION DISPLAY
Pre-stroke adjustment (manual operation)

Pump adjustment tools for service — Pre-stroke adjustment (manual operation)
MC-02 TESTER
Manual operation |
rECU reader data
Item Value Unit Item Value Unit
1 — [1esvis v
Item Value Unit Item Value Unit
TF degC| Np r/min
Select ECU
5 ——F OROM COVEC-F [MITSUBISHI 12V] OVRZ [MITSUBISHI 12V] QROM COVEC-F [ MAZDA 12V] |
rECU i ion data T
2 \ 1. Values must be input for GE soll, TCV Duty and TCV Frequency.
‘GE Sollcor :] mv 2. Np values do not appear at VRZ pump adjustment.
| —
4 —— b ven |
P-COVR- 213
No. Name Remarks
1 |[Control sleeve position actual voltage Displays actual control sleeve position voltage.
display
2 |Control sleeve position target voltage By operating the input keys, the control sleeve position can be set
input for the engine specified in No. 5.
3 |Initialize ECU Clears display values.
MENU Displays MENU screen.
5 |SelectECU Select the ECU for the engine.
Second timing adjustment (manual operation)
Pump adjustment tools for service — Workshop name registration
MC-02 TESTER
Workshop name registration
1 # | Workshop name |RBAJ
2 Ll Address JAPAN
3 Lt Telephone 000-000-0000
4 > Fax 111-111-1111
5 & | Operator's name |sse
6 Lt Password
Input items and select ‘Registration’ button.
7 [y 4——
P-COVR- 214
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No. Name Remarks
1 |Workshop name Input comany name.
2 |Address Input company address.
3 | Telephone Input telephone number.
4 |Fax Input fax number.
5 |Operator's name Input operator's name.
6 |Password Input password and change password.
7 |MENU Can be used to set MENU display.
8 |Registration For keeping registered items.
WORKSHOP REGISTRATION
=== , (1) Select ‘Workshop name registration.’
| 8 senvce oo o s ausimens versonis~ READ
A
e e aman: |
| I
| T 3+ +— @
| |
P-COVR- 282
(2) Input the company name, etc, in the fields
Workshop name registration on the screen.
(3) Click the ‘Registration’ button.
— : @ | N is ‘RBAY
= The default password at setup is ‘RBAJ'.
= Input a new password if desired. (The only limit
to the number of figures and letters in the
ot s and elect Regisraton’ baton e password is the size of the input field.)
P-COVR- 214
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8. ADJUSTMENT

Adjustment sequence
Note:
The following describes adjustment of the COVEC-F pump for Mazda WL engines.
For Mitsubishi 4D56 engines, the adjustment sequence, the wiring harnesses and connections,
and the ECU assembly used differ from those of Mazda engines.
The details of the adjustment procedures, however are the same. Refer to page 11 for the wiring
outline for Mitsubishi 4D56 engines.

Recording the pump and GE serial numbers |- - - - - - - - See page 23 [1]

Pre-stroke adjustment: preparation |. . . . .. .. ... .. .. See page 23 [2]
v

Adjustment software setup | ... ... L See page 25 [3]
Yy

Pre-stroke a_djustment ......................... See page 26 [4]
v

Adjustment mode preparation | . . .. ... ... See page 28 [5]
A

Part no. input and installation confirmation | . . . . .. .. .. See page 29 [6]
A,

Warming_up Operation ......................... See page 30 [7]
A

Pump chamber pressure adjustment | - - - - - - .- .. .. .. See page 31 [8]
A

TPS zero setting ............................ See page 33 [9]
A

Timer stroke adjustment and characteristic confirmation | - - - See page 34 [10]
A

Measuring the overflow quantity | - - - - . .. .. ... ... .. See page 34 [11]
A,

Standard injection quantity point adjustment | - - - - - - - See page 35 [12]
A

Injection quantity compensation pre-confirmation | - - - - - - See page 35 [13]
A

Magnet valve operation confirmation| - - - - - - . .. ... .. See page 36 [14]

;

Continued on next page
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v
TPS confirmation |- - - - - - - - - - -

;

Timer stroke confirmation| - - - - -

................. See page 36 [15]

................. See page 37 [16]

Injection quantity confirmation point adjustment f - - - - - - - - See page 38 [17]

y

Compensation ROM interpolation calculation

.......... See page 38 [18]

L4

Writing to the compensation ROM

................ See page 39 [19]

A

Printing the adjustment result and saving the data | - . . . . See page 39 [20]

v

Finish
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ADJUSTMENT

> Pump serial number
Pump serial no. under EEPROM P-COVR- 253

GE serial number

12720-184-60426

P-COVR- 254

Fixing stand

P-COVR- 255

P-COVR- 256

[1] Recording the pump and GE serial

numbers
(1) Read and record the 10 digit pump serial
number.
Advice
It is easier to read the pump’s serial number
before beginning ‘Preparation.’
Note:
Serial number input is used during adjustment
mode and inspection mode.

(2) Read and record the 13 digit GE actuator
serial number.

Advice

It is easier to read the GE actuator’s serial

number before beginning ‘Preparation.’

Note:

Serial number input is used during adjustment

mode and inspection mode.

[2]Pre-stroke adjustment:
preparation

(1) Temporarily attach the fixing stand to the
pump test bench and attach the injection
pump to the fixing stand.

Tool name Part no. Remarks

Fixing stand 105796-0000

(2) Attach the plug to where the oveflow valve
was removed.

(3) Assemble the key to the drive shaft.
(4) Align the coupling with the key, assemble it
to the shaft and fix it using the nut.

Tool name Part no. Remarks

Coupling 105842-4522
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Y
— ‘;;)j’)

-
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il
(R

(i

Ny

(2 ._//‘n.\

Approx 1 mm clearance between the coupling and the

A\ . .
.\',))}'f x drive coupling.
;}*{Qj‘j Y

Fixing stand 5 (5) Move the fixing stand and assemble the
S ‘_1»‘ coupling teeth to the pump test bench drive
'?jzﬁ\\\\\ A ﬂ coupling. Ensure approximately 1 mm

P
= %@ \
Y/ ﬁ

Advice
The clearance between the coupling and the
drive coupling must not exceed 1 mm.

R AQK’:( X
& %z’ 3
. g
N =V

(6) Rotate the pump test bench flywheel using
the lever and confirm that the injection pump
rotates smoothly.

(7) Securely tighten the fixing stand installation
bolts and nuts and the drive coupling socket
head bolt to fix the injection pump to the
pump test bench.

(8) Attach the dial gauge to the measuring

device.
Tool name Part no. Remarks
Dial gauge 157954-4100
Measuring device 105782-8160
Advice

Confirm that the gauge needle moves
smoothly.

(9) Remove the air bleeder bolt.
(10) Install the measuring device to where the
air bleeder bolt was installed.

Air bleeder bolt

) l@.' ,,'(J’i

" Measuring device

P-COVR- 218
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ROM harness

comz2._ CoM1

Controller unit
Controller assembly harness for COVEC-F adjustment p-COVR- 220

I

[~ Computer power switch

Monitor power switch

P-COVR- 221

(11) Connect the test oil hose to the injection
pump’s fuel inlet.

Advice

Do not connect the pump chamber pressure

measurement hose, the overflow

measurement hose, the temperature sensor

cable or the multiway cock.

(12) Connect the controller assembly’s wire
harness and intermediate harness to the
injection pump’s connectors. (Refer to
page 11 for the controller assembly’s
wiring. The following describes Mazda
wiring.)

(13) Connect the wire harness to the controller
unit's ECU assembly connector (Mazda:
No. 3; Mitsubishi: No. 1).

(14) Connect the ROM controller’'s wire
harness to the intermediate harness.

(15) Connect the FCV GND harness to the
controller assembly’s wire harness and to
earth.

(16) Connect the D-Sub 9 pin cable connector
(COM 1) on the rear of the controller unit
to the personal computer using the wire
harness.

(17) Connect the D-Sub 25 pin cable connector
(COM 2) on the rear of the controller unit
to the personal computer using the wire
harness.

[3] Adjustment software set up
(1) Turn the computer and the monitor power
switches ON.
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MC-02 TESTER

I Precaution

Input password and press ‘ENTER’ key.

Password is required to actuate adjustment tools.

— T

©)

P-COVR- 222

FCV (magnet valve) ON/OFF switch

ECU for COVEC-F type

Sub-switch

\—

injection pump

No. 1 ~ No. 4 changeover switch

MC-02 TESTER
Copyright(C) 2001-2003 by Bosch Automotive Systems. Corporation
,ﬁ Service tools for pump 1t Versionl.0  RBAJ
ROM COVEC-F [MITSUBISHI 12V]
nspection/adjustment
VRZ [MITSUBISHI 12V]
Inspection/adjustment
ROM COVEC-F [MAZDA 12V]
Inspection/adjustment
‘ ! Manual operation +_-—/ (1)
‘ Workshop name registration I
| |
MC-02 TESTER
Manual operation
ECU reader data
tem Value Unit tem Value Unit
() ceve v] o [ v ]
Item Item Value Unit
™ Np omin |
Select ECU
(2) —p[ (OROM COVEC-F [MITSUBISHI 12v] O VRZ [MITSUBISHI 12v] © ROM COVEC-F [ MAZDA 121 |
ECU
npu.

(3) e AT v 1. Values must be input for GE soll, TCV Duty and TCV Frequency.
T — 2. Np values do not appear at VRZ pump adjustmen.
Coow I %

TovFrequeny || | Hz
Initalize ECU

(2) Start the ‘Service tools for pump adjustment’
software.

(3) Input the password and press the ‘Enter’ key.

Advice

Input the initial default password (‘RBAJ’) or

your own password.

(4) Turn the main switch on the rear of the
controller unit ON.

(5) Setthe No 1 ~ No 4 changeover switch at the
relevant setting (Mazda: No. 3; Mitsubishi:
No. 1).

(6) Turn the FCV (magnet valve) ON/OFF
switch ON to energize the magnet valve.

(7) Turn the sub-switch on the front of the
controller unit ON.

[4] Pre-stroke adjustment
(1) Select the ‘Manual operation’ button.

(2) Select the ECU.

(3) Click the ‘GE soll' key and input the specified
GE soll voltage value 2.8 V.

(4) Confirm that the GE Vist value is displayed.

Note:

The GE Vist values vary.
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Fuel oil

P-COVR- 227

SERA

S

W
0\

%’);hp;‘
At

Shim

P-COVR- 229

(5) Supply test oil to the injection pump at the
specified supply pressure (20 kPa {0.2 kgf/
cm?}).

(6) Rotate the pump test bench'’s flywheel 1 ~ 2
turns in the specified direction of rotation
using the lever and confirm from the dial
gauge that the plunger lifts smoothly.

Advice

Test oil will flow from the measuring device’s

spill pipe. Prepare a container.

(7) Rotate the pump test bench’s flywheel in the
specified direction to position the plunger in
the bottom dead center position.

Note:

The plunger’s bottom dead center position is

the smallest reading indicated by the dial gauge

needle.

(8) Zero the dial gauge.

Advice

Test oil will flow from the measuring device’s

spill pipe. Prepare a container.

(9) Slowly rotate the pump test bench’s flywheel
in the specified direction of rotation using
the lever. Read the dial gauge indication
(ie, the pre-stroke) when test oil stops flowing
from the measuring device’s spill pipe.

/N\ CAUTION

Remove the lever after operating the
flywheel.

Operating the pump test bench with the lever
in place can result in bodily injury or pump
test bench damage.

(10) If pre-stroke is not as specified, replace
the shim to adjust the ‘K’ dimension. (Refer
to the COVEC-F Service Manual,
Publication No. EE14E-11102, pages 40
to 42 for ‘K’ dimension measurement.)
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A\
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P-COVR- 230

Overflow measurement hose

— 5 % =-Pump chamber pressure
== ' ) measurement hose

Multiway cock

P
AR ’
R

P-COVR- 231

W 2 A

L:"%\\:\\‘N 4— Coupling
j&‘§?}7 : Bolts
e — s
A
— P-COVR— 231

[5] Adjustment mode preparation

(1) Remove the dial gauge and the measuring
device.

(2) Remove the plug.

(3) Connect the pump chamber pressure
measurement hose, the overflow
measurement hose, the temperature sensor
cable, and the multiway cock to the injection
pump. (Refer to page 10 for the fuel piping.)

(4) Connect the injection system piping to the
injection pump. (Refer to page 9 for the
injection system piping.)

(5) Reconfirm that the coupling and the fixing
stand bolts and nuts are securely tightened.

(6) Attach the measuring device to the injection
pump. (The measuring device cannot be
seen in the figure at left.)

Tool name Part no. Remarks

Measuring device 105782-8260

(7) Set the 20NP pump test bench test oil
overflow temperature at 45°C.
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[McozTEsTER
CopyTGNIO) 20012003 by Bosch Ao Systems Gorporation
§R senvice tools for pump adjustment Version 10 RBAJ

ROM COVEC-F [MITSUBISHI 12V]
Inspection/adjustment
VRZ [MITSUBISHI 12V]
Inspection/adjustment

ROM COVEC-F [MAZDA 12V]
Inspection/adjustment

Workshop name registration

‘ Manual operation
‘ Exit

)

P-COVR- 281

MC-02 TESTER

Part number input

@
©he

If number input is correct, select ‘Next’ button.

If you need to input a different number, select ‘Clear’ button.

r System specifications

COVEC-F_WL
Left

4 cylinders
MELCO
Tpump arto.
example
| |
e |4 ©
P-COVR- 233

MC-02 TESTER

Setup confirmation

Click on appropriate item
and explanatory ilustration is displayed.

{1 Injection system piping

2. Overflow pi

3. Adjust

4. Operation sequence

If necessary to proceed
after confirmation, push ‘Next’ button.

Back I Next I

P-COVR- 234

ADJUSTMENT

[6] Part number input and installation
confirmation

(1) Select the Inspection/adjustment button
(Mazda: ‘ROM COVEC-F [MAZDA 12V]
Inspection/adjustment’; Mitsubishi: ‘ROM
COVEC-F [MITSUBISHI 12V] Inspection/
adjustment’).

(2) When the dialog shown at left appears, input
the specified part number (6 digits).

(3) Input the pump part number (last 6 digits).

(4) Input the pump serial number (10 digits).

(5) Input the GE’s serial number (13 digits).

(6) Press the ‘Next’ key.

(7) Confirm that the screen changes to the
injection system piping display.

(8) Select ‘1. Injection system piping.’

Note:

Clicking the different buttons (1. Injection system
piping, 2. Overflow piping, 3. Adjustment
controller wiring, and 4. Operation sequence)
displays different Setup confirmation screens.
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MC-02 TESTER
Si Tem

easuredn e Ut
| @ r/min

Q)

T 1]

HE— T |~0.0] degc ] | I
Ua-ist 0og 0

[t v | ] | I

=0

| 0.0) mm¥st | S30)[ 504

(6)—

(5) - [d

P-COVR- 235

9) f

(13
(141

MC-02 TESTER

Status Tlem _Measured/inputvalue __Unit___Specification_Tolerance+—

HE > N l_m r/min
= T

Ua-ist

[ 0.0] deg C

Vv

=0

13v_J 0.00mv I 60Hz 100%

P-COVR- 236

[7] Warming-up operation

(1) Set the pump test bench delivery pressure
at the specified 20 kPa {0.2 kgf/cm?}.

(2) Confirm that the sequence is 01/28.

(3) Run the injection pump at the specified
speed N (see figure at left).

(4) Measure N, T and Q on the pump test bench
and input the values.

Note:

U a ist is displayed automatically.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.

Advice

« If Uaist values are not as specified,
press the ‘Next’ button several times.
Then, return to Step 01/28 using the back
arrow.
Repeat the Step 01/28 and confirm that
U a ist values are as specified.

Note:

If not as specified after confirming U a ist several

times, the GE may be faulty.

(7) Confirm that the sequence is 02/28.

(8) Run the injection pump at the specified
speed N (see figure at left).

(9) Measure N, T and Q on the pump test bench
and input the values.

Note:

U a ist is displayed automatically.

(10) Confirm injection.

(11) Confirm that no fuel leaks from the

injection pump fuel piping connections.

/N CAUTION

If there are any fuel leaks, if there is no
injection or if any unusual noises occur
during operation, stop test bench operation
immediately and inspect the pump.

(12) Confirm that the injection pump is
operating normally.

(13) Confirm that the Step status field is green.

(14) Proceed to the next step.

Advice

Because the test oil temperature takes

longer to increase in cold weather, turn the

pump test bench on earlier.
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Casurediput value Ui
| @ r/min

| 0.0] deg C

(3) Ua-ist V

U, Pt 0.000] MPa

W . Qo [ 00| lh

(8) -
(9)

[B]Pump chamber
adjustment

(1) Confirm that the sequence is 03/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Pt and Qo on the pump test
bench and input the values.

Note:

U a ist and Tf are displayed automatically.

pressure

&

Pliers

P-COVR- 166

Plug

Pushrod

T e—— ]}

P-COVR- 196

Spring ring

Piston

b

e == T T T T (4) If Ptis as specified, perform steps (8) and
1) o COVR. 237 (9) below. If Ptis not as specified, adjust as
described below.
Spring ring

When the pump chamber pressure exceeds
the specifications

» Stop the pump test bench and remove the
regulating valve.

» Remove the spring ring using the pliers, then
remove the piston and spring.

Tool name Part no. Remarks

Pliers 157829-2920

» Push the plug out to the end of the regulating
valve using the pushrod.

Tool name Part no. Remarks

Pushrod

Note:
The pushrod (157829-5300) is part of the
inserter (157829-5220).

157829-5300

* Insert the spring and piston into the
regulating valve.

» Press fit a new spring ring into the regulating
valve using the holder and a hammer.

Holder

[

P-COVR- 167

Part name Part no. Remarks
Spring rin 146114-0000
pring nng (9 461 610 094)
Tool name Part no. Remarks
Holder 157829-5200

Note:

The holder (157829-5200) is part of the inserter

(157829-5220).
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» Screw the regulating valve into the pump
housing and tighten it to the specified torque
using the socket wrench.

Specified torque: 11.0 ~13.0 N.m

{1.1 ~ 1.3 kgf.m}

Part no.

Tool name Remarks

Socket wrench 157913-7000

ZH;

Regulating valve

P-COVR- 239

P T Wi
l_@ r/min
== T [ 00/ degC
6) Ua-ist i v
ol Pt 0.000] MPa.
B> Qo [ 0.0]Ih
Tf ]| v/

8) 4
©—

P-COVR- 240

When the pump chamber pressure is less than
the specifications

» Attach the adjusting device to the regulating
valve.

e Gradually press the regulating valve plug
into the regulating valve assembly using the
adjusting device to adjust the pump chamber
pressure.

Advice

Do not press the plug in too far.

(5) While reading the pump chamber pressure,
adjust to within specifications using the
adjusting device.

Tool name Part no Remarks

Adjusting device 157829-0820

(6) Measure N, T, Pt and Qo again on the pump
test bench and input the values.

(7) Confirm that the injection pump is operating
normally.

(8) Confirm that the Step status field is green.

(9) Proceed to the next step.

Advice

If the overflow quantity is not as specified

after confirming pump chamber pressure,

check the overflow valve.
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P-COVR- 241

TPS output adjustment
(TPS standard point shim)

[9] TPS zero setting

(1) Confirm that the sequence is 04/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N and T on the pump test bench
and input the values.

Note:

U a ist, VTPS and TPS are displayed

automatically.

(4) Pressthe ‘Zero set’ key and confirm that the
VTPS value is within the specifications.

Note:

VTPS is the voltage value for when the timer

piston is 0 mm.

(5) If the TPS is as specified, perform steps (7)
and (8) below. If the TPS is not as specified,
replace the TPS standard point shim to
adjust the TPS initial output.

Note:

e For pumps for Mazda WL engines, a TPS
standard point shim with a thickness of 0.6
mm is assembled as standard.

Shim part no. Thickness Quter d!a,
inner dia

146603-0700
(9 461 610 447) 0.6 175,75

* For pumps for Mitsubishi 4D56 engines,
select shims from the table below.

. Th/ness . Th/ness
Shim part no (mm) Shim part no (mm)
146603-0700 146603-1000 10

(9 461 610 447) (9 461 610 450) '
146603-0800 146603-1100 12

(9 461 610 448) (9 461 610 451) '
146603-0900 146603-3600 24

(9 461 610 449) (9 461 610 452) '

(6) Measure N and T again on the pump test
bench and input the values.
(7) Confirm that the Step status field is green.
(8) Proceed to the next step.
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MC-02 TESTER
s [

Statu: m Mg
HElL» N

HE> T

Ua-ist

HEl - Pt

0.000| MPa.

VTPS

W v

(4) == TA

|~ 0.0 mm

Step

Pump housing

Timer stroke adjusting shim

TPS

Spring e

P-COVR- 244

10y}

o T R S ST T
=N [ umin =Rl
(6) | [ de0C :
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Select 53 T in | T o0omv ) 6orz _J 100% |
P-COVR- 245

(©)

(6)—

(5) —#

MC-02 TESTER
Status

== N

Tlem __Measured/input value

I 8] r/min

Unit__Specification _Tolerance+—

Pump information
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> T

Ua-ist
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| \/
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P-COVR- 246

[10] Timer stroke adjustment and

characteristic confirmation

(1) Confirm that the sequence is 05/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T and Pt on the pump test bench
and input the values.

(4) Measure TA from the measuring device and
input the value.

Note:

U aist and VTPS are displayed automatically.

(5) If the timer stroke TA is not as specified,
replace the timer stroke adjusting shim until
the timer stroke is as specified.

. Th/ness . Th/ness
Shim part no (mm) Shim part no (mm)
146603-0700 06 146603-1000 10

(9 461 610 447) ' (9 461 610 450) '
146603-0800 07 146603-1100 12

(9 461 610 448) ’ (9 461 610 451) '
146603-0900 0.9 146603-3600 24

(9 461 610 449) ’ (9 461 610 452) '

(6) Measure N, T and Pt on the pump test bench
and input the values.

(7) Measure TA from the measuring device and
input the value.

(8) Confirm that the timer stroke is as specified.

(9) Confirm that the pump chamber pressure is
as specified.

(10) Confirm that the Step status field is green.

(11) Proceed to the next step.

[11] Measuring the overflow quantity

(1) Confirm that the sequence is 06/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Pt and Qo on the pump test
bench and input the values.

Note:

U a ist and TF are displayed automatically.

(4) Confirm the overflow quantity.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.
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MC-02 TESTER
Status llem _Measured/inputvalue __Unit__Specification_Tolerance+—
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Injection quantity decrease
(move GE actuator toward drive side)

Move GE actuator to adjust

&

Injection quantity increase
(move GE actuator toward

GE actuator

P-COVR- 248

02 TESTER
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(M) P-COVR- 249

[12] Standard injection quantity point
adjustment

(1) Confirm that the sequence is 07/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Q and DQ (AQ) on the pump
test bench and input the values.

Note:

U a ist is displayed automatically.

(4) If Q is as specified, perform steps (9) and
(10) below. If Q is not as specified, adjust
as described below.

(5) To adjust the fuel injection quantity, loosen
the torx screws so that the GE actuator can
move a little.

(6) Move the GE actuator in the drive shaft’s
axial direction to adjust the full load injection
quantity. (To increase the injection quantity,
move the GE actuator toward the distributor
head. To decrease the injection quantity,
move the GE actuator toward the drive side.)
Record the measured injection quantity and
the position of the GE actuator to facilitate
adjustment.

(7) Following adjustment, tighten the torx
screws to the specified torque.

Specified torque: 7 ~ 10 N.m

{0.7 ~ 1.0 kgf.m}

(8) Measure N, T, Q and DQ (AQ) again on the
pump test bench and input the values.

(9) Confirm that the Step status field is green.

(10) Proceed to the next step.

[13] Injection quantity compensation
pre-confirmation

(1) Confirm that the sequence is 08/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Q and DQ (AQ) on the pump
test bench and input the values.

Note:

U a ist is displayed automatically.

(4) Confirm that the Step status field is green.

(5) Proceed to the next step.
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... [14] Magnet valve operation
=N [ B mn i = confirmation
(o) B L_coldesc (1) Confirm that the sequence is 10/28.

o i (2) Run the injection pump at the specified
== [ Odmmist [ TN TI||E == speed N (see figure at left).

(3) Measure N, T and Q on the pump test bench

and input the values.
N Note: _

U a ist is displayed automatically.
Y2000umin 303 00omy oz ] T00% |

P-COVR- 250

FCV (magnet valve) ON/OFF switch (4) Turn the FCV (magnet valve) ON/OFF
switch OFF and confirm that non-injection
results.

Advice

To confirm non-injection from the nozzle,

look at the monitor screen and confirm that

non-injection occurs within a short time (6 ~

7 seconds).

o]

-
I TTT—
Bl

d
T
) © @)
o
T

P-COVR- 280

7 (5) Measure N, T and Q again on the pump test
Staws liem __Measured/input value __ Unit__Specification _Tolerance+—-Pum aﬁunT bench and Input the Valuesl

i J B r/min 350 7 . . .
@-»S — d'egc (6) Confirm that the Step status field is green.
rer (7) Proceed to the next step.

5
®) Ua-ist m v ]| I
= >Q [ 00 mmyst [ ool o]

COVECF_WL
Left

T oylinders
MELCO

“Adjusiment

08/05/03 11:03:46

Sl L No. Step name. N Soll Soll-cor _Frequency __ Duty
(6)— Presetsiep
Comment Confirm the FCV is OFF.
(7)'— Seaence  [TOTT5] after values are input, push “Next buton.
Select X | PITY MTOEI T |
P-COVR- 251
[15] Timer stroke confirmation

Status liem _Measured/input value __Unit___Specification _Tolerance+__ -pump information

=N [ W umin
B » T [ 00 degC
®) Ua-ist 0
[=—*>=Pt [ 0000 Mpa [T i
VTPS v | T |

(1) Confirm that the sequence is 12/28.
(2) Run the injection pump at the specified
speed N (see figure at left).

A cyinders

(3) Measure N, T and Pt on the pump test bench

]| | T and input the values.
()—E==TA | O0lmm [ ZETI[ 2T (4) Measure TA from the measuring device and
e o SR -— input the value.
(6) i) == 2] T T T Note-:
0 Next . . .
d 5= - —— U aist gnd VTPS are displayed lautomatlcle}lly.
) (5) Confirm that the timer stroke is as specified.

P-COVR- 252

(6) Confirm that the Step status field is green.
(7) Proceed to the next step.
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Status

Tlem __Measured/input value

N I 8] r/min

T [ o0
Ua-ist

Pt 0.000

VTPS [Pump ype COVEC (12v)
TA -
it i o, Step name. Sol___Solrcor_Frequency _Duy
oS e o=

Comment

=
Sequence  [PTSTZ8] After values are input,

el =~ Er==

Vz6000min | 313 ¥ Coome J 6oz T % |

P-COVR- 257
Status Item Measured/input value Unit Specification _ Tolerance+_
] N I 8] r/min e
?3)
HE— T | 0.0 deg C 0367038336560
Ua-ist o
EleTs
VTPS o
e
TPS Fomppe COVEGF (12v)
O I o, Siep name. Sol __Solrcor _Frequency _Duy
(5)— et T
6) ext
(6) :
Sekct S 00 T <0oume T5050 T Coome T coz | 1007

P-COVR- 258

ADJUSTMENT

Confirm 350 revolutions (Step 13/28) ~ 2,200
revolutions (Step 15/28) using the same
procedure used for 100 revolutions (Step 12/
28) above.

Advice

Repeat Step 04/28 if the timer stroke is not
as specified.

[16] TPS confirmation

(1) Confirm that the sequence is 16/28.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N and T on the pump test bench
and input the values.

Note:

U a ist, VTPS and TPS are displayed

automatically.

(4) Confirm that the TPS value is within the
specified range.

Note:

VTPS is the voltage value for when the timer

piston is in the full stroke position.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.
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[17] Injection quantity compensation

MC-02 TESTER
Status flem _Measured/inputvalue __Unit___Specification _Tolerance-

>N [ S [ point adjustment
=1 [ o0desc [T (1) Confirm that the sequence is 17/28.
®) Uadist RN gt | W (2) Run the injection pump at the specified
(>0 [ 00 mmsst [E5I 77 speed N (see figure at left).
(>0 [ o0l mmist [ o[ T (3) Measure N, T, Q and DQ (AQ) on the pump

test bench and input the values.

(4)\1-
6 —— o Note:
8 —' foming w1 oo U a ist is displayed automatically.
I o e (4) If the injection quantity is not as specified,
I f _ f . .
1) b COVR. 256 press the ‘Soll-cor’ setting, input the soll

compensation voltage and adjust the
injection quantity to the specification.
(5) Measure the injection quantity and confirm
that it is as specified.
Advice
With the Soll-cor setting, the compensation
voltage range differs with the service data
or the calculation file. If the compensation
voltage range is exceeded, a ‘Reset’
message is displayed.
When the injection quantity is greater than
the specification

Input a minus to the compensation voltage and
input the value.

S T ——— When the injection quantity is less than the

N [ Flomn [ 0L 2|8 specification

T | 0.0] deg C ] -

oot = Input thg value only to the compensation voltage

Q [ 00 mmet (a plus is not necessary).

AQ [ 0] mmist (6) Confirm that the Step status field is green.
(7) Proceed to the next step.

: Adjust compensation point 2 (Step 18/28) ~
- | —— —— compensation point 10 (Step 26/28) using the
= croe T same procedure used for compensation point 1

(Step 17/28) above.

(1) After adjusting the compensation point 1,
press the ‘Next’ button to automatically
proceed to Step 27/28.

[18] Compensation ROM interpolation

calculation

Note:

In Step 27/28 the adjustment software

automatically performs the calculations.

Advice

If the compensation voltage Soll values are

not correct, compensation calculations are

not performed and an error message is

PcoVR-26l1 displayed. If an error message is displayed,

repeat Step 17/28.

P-COVR- 260

MC-02 TESTER
Status. Tlem  Measuredinput value _ Unit _ Specification _ Tolerance+_

Injection quantity input data is outside
specification after correction point 1.

¥ ovmin J o00ov_¥ 0.00mv J GoHz I 0% |
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Ttem  Measured/input value _ Unit _ Specification _ Tolerance+_

Injection quantity input data is outside
specification after correction point 1.

08/05/03 11:12:03

If no further measurements ar
sejefCt ‘Repeat’ button and input step number.

@

(1) p-covr- 262

ADJUSTMENT

[19] Writing to the compensation ROM

(1) Press Step 27/28 to automatically display
the step 28/28.

(2) The adjustment software automatically
writes the compensation Q data to the
injection pump’s Q adjustment ROM.

Advice

Never touch the computer, the injection

pump or the connecting wire harnesses

while writing to the ROM.

[20] Printing the adjustment result and

saving the data

(1) Click the ‘Next’ key.

(2) The message ‘Do you want to print and save
test record’ appears.

(3) Click ‘OK.’

Note:

If you select 'Cancel,’ you cannot continue to

the next step.

Advice

 The printed test record can be given to
the customer.

» The saved test record is a record of all
the data and must be handled carefully.

(4) Turn the controller unit’'s sub-switch OFF.

(5) Turn the controller unit's main switch OFF.
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INSPECTION

INSPECTION
Inspection sequence

Note:

The following describes inspection of the COVEC-F pump for Mazda WL engines.

For Mitsubishi 4D56 engines, the inspection sequence, the wiring harnesses and connections,
and the ECU assembly used differ from those of Mazda engines.

The details of the inspection procedures, however are the same. Refer to page 11 for the wiring
outline for Mitsubishi 4D56 engines.

Recording the pump and GE serial numbers | - - - - - - - - See page 41 [1]
y

Preparation (including inspection software) | . . . .. ... .. See page 41 [2], 42 [3]
v

Part no. input and installation confirmation | . . ... ... .. See page 43 [4]
v

Warming_up operation ..................... See page 44 [5]
v

TPS Conf|rmat|0n ............................ See page 45 [6]
v

Pump chamber pressure confirmation | - - - - ... ... ... See page 45 [7]
A

Overflow operation confirmation | - - - - - - - - ... .. See page 45 [8]
v

Magnet valve operation confirmation | - - - - - - - - - . .. .. See page 46 [9]
v

Timer stroke confirmation | - - - - - - .. .. ... .. ... See page 46 [10]
A

TPS confirmation |- - - - - - - - - - o« oL See page 47 [11]
v

Injection quantity confirmation |- - - - - - - - - L See page 47 [12]
A

|nspection result |- - - - - - - - - oo See page 48 [13]

Finish
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INSPECTION

1§i§§%?%5ﬁ4jéx{

Pump serial number
P-COVR- 253

GE serial number

P-COVR- 254

Pump chamber pressure
measurement hose

\ \—:‘S\A":?\:Z)»))\
N
\9) ’ ’
4
&

2 A‘\‘t?

2
AN

L&
SRS
PR v

Temperature sensor cable P-COVR- 231

ROM harness

com2._ COM1

Controller unit
Controller assembly harness for COVEC-F adjustment p_~qyr. 264

[1] Recording the pump and GE serial

numbers
(1) Read and record the 10 digit pump serial
number.
Advice
It is easier to read the pump’s serial number
before beginning ‘Preparation.’
Note:
Serial number input is used during adjustment
mode and inspection mode.

(2) Read and record the 13 digit GE actuator
serial number.

Advice

It is easier to read the GE actuator’s serial

number before beginning ‘Preparation.’

Note:

Serial number input is used during adjustment

mode and inspection mode.

[2] Preparation

(1) Connect the test oil hose to the injection
pump. (Refer to page 10 for the fuel piping.)

(2) Connect the injection system piping to the
injection pump. (Refer to page 9 for the
injection system piping.)

(3) Connect the controller assembly’s wire
harness and intermediate harness to the
injection pump’s connectors. (Refer to page
11 for the controller assembly’s wiring. The
following describes Mazda wiring.)

(4) Connect the wire harness to the controller
unit's ECU assembly connector (Mazda: No.
3; Mitsubishi: No. 1).

(5) Connect the ROM controller’s wire harness
to the intermediate harness.

(6) Connect the FCV GND harness to the
controller assembly’s wire harness and to
earth.

(7) Connect the D-Sub 9 pin cable connector
(COM 1) on the rear of the controller unit to
the personal computer using the wire
harness.

(8) Connect the D-Sub 25 pin cable connector
(COM 2) on the rear of the controller unit to
the personal computer using the wire
harness.
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INSPECTION

"@Q

g
,||@\@\,@)>v
lg D774

FCV (magnet valve) ON/OFF switch
Sub-switch

ECU for COVEC-F type
injection pump

No. 1 ~ No. 4 changeover switch

P-COVR- 223
==

e

L F

"ZDEE“\

Monitor power switch

™~ Computer power switch

P-COVR- 221

MC-02 TESTER

I Precaution

Password is required to actuate adjustment tools.
Input password and press ‘ENTER’ key.

P-COVR- 222

(9) Reconfirm that the coupling and the fixing

stand bolts and nuts are securely tightened.

(10) Attach the measuring device to the
injection pump.

Tool name Part no. Remarks

Measuring device 105782-8260

(11) Set the 20NP pump tester’s test oil outlet
temperature at 45°C.

(12) Turn the main switch on the rear of the
controller unit ON.

(13) Setthe No 1 ~ No 4 changeover switch at
the relevant setting (Mazda: No. 3;
Mitsubishi: No. 1).

(14) Turn the FCV (magnet valve) ON/OFF
switch ON to energize the magnet valve.

(15) Turn the sub-switch on the front of the
controller unit ON.

[3] Inspection software set up
(1) Turn the computer and the monitor power
switches ON.

(2) Start the ‘Service tools for pump adjustment’
software.

(3) Input the password and press the ‘Enter’ key.

Advice

Input the initial default password (‘RBAJ’) or

your own password.
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[4] Part number input and installation

|ﬁ T confirmation
S—— (1) Select the Inspection/adjustment button
%I[] (Mazda: ‘ROM COVEC-F [MAZDA 12V]
;bltl—l O Inspection/adjustment’; Mitsubishi: ‘ROM
| = COVEC-F [MITSUBISHI 12V] Inspection/
: adjustment’).
‘ Workshop name registration I
| |
P-COVR- 281
(2) When the dialog shown at left appears, input
— Part number mput the specified part number (6 digits).
i W (3) Input the pump part number (last 6 digits).
(4) Input the pump serial number (10 digits).
(5) Input the GE’s serial number (13 digits).

000550

System specifications

(6) Press the ‘Next’ key.

COVEC-F_WL
Left
4 cylinders . _—
MELCO 109144:2:: VRZ
2 Pamormir: g e
[ ) s = =
©
P-COVR- 233
(7) Confirm that the screen changes to the
: EUE eo vy injection system piping display.
e o (8) Select ‘1. Injection system piping.’

2. overtow pping Note:

Clicking the different buttons (1. Injection system
piping, 2. Overflow piping, 3. Adjustment
controller wiring, and 4. Operation sequence)
displays different Setup confirmation screens.

'
Back I Next I
P-COVR- 234
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©)

Ok
(6)

HE—» N I_@ r/min

Bl _» T [ 00| degC S

Ua-ist v | I | W]
|® >~ Q | 0.000] mm¥st [ TE0)] Soo

09/05/03 13:22:03

Jmin J3.07v T 0.00mvJ—60Hz J 100% ]

P-COVR- 266

MC-02 TESTER
s [

Statu: m
= N

leasured/input value nit
| 9 r/min

)

HElL—» T

Ua-ist

| 0.0] deg C

T 1]

HEL > Q

(13
(197

Part umber oput

P-COVR- 267

[5] Warming-up operation

(1) Set the pump test bench delivery pressure
at the specified 20 kPa {0.2 kgf/cm?}.

(2) Confirm that the sequence is 01/25.

(3) Run the injection pump at the specified
speed N (see figure at left).

(4) Measure N, T and Q on the pump test bench
and input the values.

Note:

U a ist is displayed automatically.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.

Advice

« If Uaist values are not as specified,
press the ‘Next’ button several times.
Then, return to Step 01/25 using the back
arrow.
Repeat the Step 01/25 and confirm that
U a ist values are as specified.

Note:

If not as specified after confirming U a ist several

times, the GE may be faulty.

(7) Confirm that the sequence is 02/25.

(8) Run the injection pump at the specified
speed N (see figure at left).

(9) Measure N, T and Q on the pump test bench
and input the values.

Note:

U a ist is displayed automatically.

(10) Confirm injection.

(11) Confirm that no fuel leaks from the

injection pump fuel piping connections.

/N CAUTION

If there are any fuel leaks, if there is no
injection or if any unusual noises occur
during operation, stop test bench operation
immediately and inspect the pump.

(12) Confirm that the injection pump is
operating normally.

(13) Confirm that the Step status field is green.

(14) Proceed to the next step.

Advice

Because the test oil temperature takes

longer to increase in cold weather, turn the

pump test bench on earlier.
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Status Item Measured/input value Unit Specification _ Tolerance+_
(3)[ HE—» N | 8] t/min ]
AT TR, |~ 0.0] deg c
e v [Zolx
VTPS | |
’W—'W‘
TPS || e COVEGF (12v)
(4)—+sz et |
St i Sol_Solrcor_Frequency DUy
Next
(6 s
[l o] == FTheTm Tromn T 5o T ooom T oo T o0 ]
i
1)
P-COVR- 268
e TESTER
Status Item Measured/input value Unit Specification _ Tolerance+- -Pump information
HE—> N I O min =0 o T
{7 | 0.0] deg C T 55520383 36580
Goveaa
3) Ua-ist v
LBl > Pt 0.000] MPa 5 e
’W—'W‘
VTPS Vv Covecr aav)
B »TA [ 00 mm B
oart number
St
(5)
(6)— seuere TR T
=] s ,Am Troooumn ] 50T ooome T
f
1) P-COVR- 269
Status Item Measured/input value Unit Specification _ Tolerance+_
= N | Q- r/min
> T [ 00]degC
3) Ua-ist  [IERE v ||
HE> Pt 0.000] MPa pr=ger] | I
’W—'W‘
-D—> Qo I 0.0 I/h | e [Fump ype COVEGF (12v)
5
(5) —
ox
(6) —t y
Seect  [ocfSop 0 T sooumn T 250 T ooome T core T 100w |
f
1) P-COVR- 270

[6] TPS confirmation

(1) Confirm that the sequence is 03/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N and T on the pump test bench
and input the values.

Note:

U a ist, VTPS and TPS are displayed

automatically.

(4) Push the ‘Zero set’ key and confirm that the
VTPS value is within the specified range.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.

[7]Pump chamber
confirmation

(1) Confirm that the sequence is Step 04/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Pt and TA on the pump test
bench and input the values.

Note:

U aist and VTPS are displayed automatically.

(4) Confirm the pump chamber pressure.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.

[8] Overflow operation confirmation

(1) Confirm that the sequence is 05/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Pt and Qo on the pump test
bench and input the values.

Note:

U a ist and TF are displayed automatically.

(4) Confirm the pump chamber pressure.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.

pressure
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®)

MC-02 TESTER

Tlem _Measured/input value

Unit__Specification _Tolerance+—_pump information

e
(] N I 8] r/min 0
ST
= T | 0.0| deg C 3820363 36580
- oo
Uaist B =l oo =
Togimiar
== 0 | 00 mmyst [ ool o)
=
S i o, Stop name N Sol___Solfcor_Frequency _Duy
N e —— (TN BT ST SR S|
ex

T 2007min J_3.15v T o.00mv ) 6oz ] 100% |

P-COVR- 271

) u O
3
P-COVR- 280
Wi o TESTER
Status Item Measured/input value Unit Specification _ Tolerance+_
> N I 8 vmin [0l ¢ EEe
ST
=—>=T [ 00]degC
(5) _ ——
Ua-ist A v | I | e
o
W >Q [ 00 mmyst [ ool _og) VLo
—T— R
Stepli i No. N Sol Solrcor _Frequency _Duty
(6)_ Presenisep o5 Jsop 0 P seoumn J 255 ] ooomy J cone J 100% ]
Comment Confirm when the FCV is OFF.
(7)—rt Sequerce  [TETTE ] per input,pushNext button
Sdet o7 Jrmer A T oo T 213 T oo |

P-COVR- 272

MC-02 TESTER
s

flem __Measured/input value

Unit___Specificati

fit N | 9 tmin ]
[>T [ 00]degC
3 Ua-ist v |
HE—> Pt 0.000] MPa At i
VIPS [EER] v = | =
H=—>TA [ 0.00] mm | Il | =]
Step i No. Step na N
(5)_| ::e::p [ Trmer Th o
o | —
Select ;A T ss0umin J 3150 J 0oom |
f
1) P-COVR- 273

[9)Magnet valve operation
confirmation

(1) Confirm that the sequence is 06/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T and Q on the pump test bench
and input the values.

Note:

U a ist is displayed automatically.

(4) Turn the FCV (magnet valve) ON/OFF
switch OFF and confirm that non-injection
results.

Advice

To confirm non-injection from the nozzle,

look at the monitor screen and confirm that

non-injection occurs within a short time (6 ~

7 seconds).

(5) Measure N, T and Q again on the pump
test bench and input the values.

(6) Confirm that the Step status field is green.

(7) Proceed to the next step.

[10] Timer stroke confirmation

(1) Confirm that the sequence is Step 07/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T and Pt on the pump test bench
and input the values. Measure TA from the
measuring device and input the value.

Note:

U a ist and VTPS are displayed automatically.

(4) Confirm that the timer stroke TA is within
the specifications.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.
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MC-02 TESTER
Status Tlem __Measured/input value

I 8] r/min

T [ 00]degC
Uacist v
Pt 0.000] MPa

fode nspection
[Pump ype COVECF (12v)

|~0.00] mm -
Step i Soll Soll- Fr D
[Sepstas] Pesecses TN T v e
—
Sequence  OBTZ5 ] after values are input, push ‘Next'buton.
Select oo Jrmer T Voo T oo T coome T ooz T o]
P-COVR- 274
Status Item Measured/input value Unit Specification _Tolerance+_ Pump informati
= N I O min [0 o e
®)
= T | 0.0] deg C
Ua-ist e
VTPS
Tes v
4)

)4

No. Step name
T

(6)
Trooma T soe T osoom T oo T o0 ]
f
1) P-COVR- 275
Status Item Measured/input value Unit. Specification _ Tolerance+__ P
L N I W r/min s} =
= T [ 00/dgC [l o RO TER
®) Uarist v 7
=™ Q [ 0.0 mmist [ EEol[ oo
HE > AQ [70.0 mm¥st ool o)
@
(5) — ;
¥ 750umin J_2-a6v ) 100.00mv ] 6orz__J 100% |
1
@) P-COVR- 276
Status Item Measured/input value Unit. Specification _ Tolerance+__
N [ ®oumn [Eol o
T [ 00 degc
Ua-ist v =l
Q | 0.0] mmé/st VELCO
AQ | 0.0] mm%st |

“Next' button.

¥ 7500min J3.07v__¥100.00mv’

P-COVR- 277

Confirm 350 revolutions (Step 08/25) ~ 2,200
revolutions (Step 14/25) using the same
procedure used for 100 revolutions (Step 07/
25) above.

[11] TPS confirmation

(1) Confirm that the sequence is Step 15/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N and T on the pump test bench
and input the values.

Note:

U a ist, VTPS and TPS are displayed

automatically.

(4) Press the ‘Zero set’ key and confirm that the
VTPS value is within the specifications.

(5) Confirm that the Step status field is green.

(6) Proceed to the next step.

[12] Injection quantity confirmation

(1) Confirm that the sequence is Step 16/25.

(2) Run the injection pump at the specified
speed N (see figure at left).

(3) Measure N, T, Q and DQ (AQ) on the pump
test bench and input the values.

Note:

U a ist is displayed automatically.

Advice

Do not perform injection quantity

adjustment.

(4) Confirm that the Step status field is green.

(5) Proceed to the next step.

Confirm compensation point 2 (Step 17/25) ~
compensation point 10 (Step 25/25) using the
same procedure used for compensation point 1
(Step 16/25) above.
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[13] Inspection result

Pz el | (1) Click the ‘Next’ key.

(2) The message ‘Do you want to print and save
test record’ appears.

(3) Click ‘OK.’

Note:

If you select 'Cancel,’ you cannot continue to

the next step.

MC-02 TESTER

5 B

EEEE=EEd

| Advice
A . i i
e The printed test record can be given to
the customer.
®) (1) p-covr-278

» The saved test record is a record of all
the data and must be handled carefully.

(4) Turn the controller unit’'s sub-switch OFF.

(5) Turn the controller unit's main switch OFF.
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[6] TIGHTENING TORQUES

SW14 T=1.4~2{0.14 ~ 0.20} SW10
T=44~54{45~55} T=6~9{0.6~0.9}
@
ot =
. =AU
Y —
L .
Sw21
SW10
T=6-9{06~09) T=20~25{2.0~2.5}
SW10
SW10
T=6~9{0.6~0.9}

T=6~9{0.6~0.9}
SW10
T=10~13{1.0~13}

SW17
T=20~29{2.0~3.0}

i
I

/10

/
?
—5

SW10
T=6~9{0.6~0.9}

i [
[a|='=l=1||
Bl [sl=(= (|

Sw24 T=6~9{0.6~0.9}

T:20~25{2.0~2.5}QE = : W
= “I %
,, )
W2
o«

I

g o

SW12 T=6~9{0.6~0.9}

WL: T=14~20{1.4 ~ 2.0} Unlts Nm {kgfm}

4D56: T=20~26{2.0~2.7} o a7
P-COVR- 27!
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PART NUMBER EXPLANATION

1. INJECTION PUMP ASSEMBLY NUMBER
1 O 4 7 E - * *  *x %

1) 2 3 4) )
(1): VE type injection pump
(2): Number of cylinders
0 — 4 cylinders
1 — 6 cylinders
(3): Number of plungers - diameter

8 — @8 6 — @ll
9 -9 1-¢ll
0 — @10 2 - @l2
5@l

(4): Proper number

(5): Suffix

2. BOSCH TYPE NUMBER
E— VE - x / x E * % % % 5 NP % % %
(1) 2) (3) 4) () ® (O (8)

(1): Manufactured by Bosch Automotive Systems Corporation
(2): VE type injection pump
(3): Number of cylinders
(4): Plunger diameter
(5): E Electronic governor

F Mechanical governor
(6): Maximum controlled governor speed (r/min)
(7): Direction of pump rotation

R: clockwise viewed from drive side

L: counter clockwise viewed from drive side
(8): Proper number
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