Perkins New 1000 Series
Models AJ to AS and YG to YK

WORKSHOP MANUAL

4 and 6 cylinder diesel engines for industrial and
agricultural applications

Publication TPD 1350E, Issue 4.

© Proprietary information of Perkins Engines Company Limited, all rights reserved.
The information is correct at the time of print.

Published in December 2001 by Technical Publications.




Chapters

General information

Specifications

Cylinder head assembly

Piston and connecting rod assemblies
Crankshaft assembly

Timing case and drive assembly
Cylinder block assembly

Engine timing

©C 00 =~ O O b W N =

Aspiration system

-
o

Lubrication system

11 Fuel system

12 Cooling system

13 Flywheel and housing
14 Electrical equipment
15 Auxiliary equipment
16 Special tools

The following pages contain a detailed table of contents




New 1000 Series

Contents

1 General information

INEFOAUCTION ... .. (o o o e s e e i e ot e e e ot e e e e e e e e
ENQGING VIEWS . ... oo oo ot oo i i it i s vt cee et e e eee et e e e e e e e e e e e
Engine identification . ... ... ... ... .o i i i e e e e e e e
Safety PreCaUliONS ... ... ... .ol it e s i s e e e e e e e e e e e e e e
VITON SRAIS . ... o o o s e e e i e s e e s e e e e e e e e
Engine lift eQUIPMENT ... ... ... o o i e e it i s e e e e e e e e e e e

POWERPART recommended consumable products . ... ... ... ... ... oo

2 Specifications

Basic engine data . ... ... ... ... oo i i e e e e e e e e e e e
Data and diMeNSIONS ... ... ... .. oo o i s o e e e e e e e e e
Thread sealant ... ... ... ... ... e e e e e
Standard torque tENSIONS ... ... ... .o o i s e e e e e e e e
Specific torque LENSIONS .. ... .. oo o o i i s e it e e e e e e e e

Compressiontest data . ... ... ... ... .o e e e

.11

12

.35

.36

.37
.40

Workshop Manual, TPD 1350E, Issue 4



New 1000 Series

3 Cylinder head assembly
General desCription ... ... ... ... oo i s i e e e e e e B

Rocker cover

Operation 3-1T TOTEIMOVE ... ... i st e e s s s s s e e e e e eee eee e e A2
Operation 3-2 TOfIL ... .o s s e s e i i e e e e e e e A
Rocker assembly

Operation 3-3 Toremove and tofit ... ... ... ..o oo i v i e e e e A
Operation 3-4 To dismantle andto assemble ... ... ... ... ce e 45
Operation 3-5 To inspect and to COMmect ... ... ... ... .o i i i i e e e e 0 4D
Valve tip clearances

Operation 3-6 To check and to adjust (four cylinder engines) ... ... ... .. e oo v e oee . 46
Operation 3-7 To check and to adjust (six cylinder engines) . ... ... .. oo v v ves v e o 41
Valve springs

Operation 3-8 To change the valve springs (with cylinder head fitted) .. ... ... ... ... ... ... 48

Manifolds ... ... o e e e e e e e e e s s s e BD

Operation 3-9 To remove and to fit an intake manifold . e e e e e D0
Operation 3-10 To remove and to fit an exhaust manlfold (one plece) P V4
Operation 3-11 To remove and to fit an exhaust manifold (three-piece) ... ... ... ... ... ... 54

Cylinder head assembly

Operation 3-12 To remove . . PP+ 1 o
Operation 3-13 To fit (englne types AJ to AQ and YG to YK) ct e e e e e e e DB
Operation 3-14 To fit (engine types AR and AS) . e e e e e e e e O

Valves and valve springs

Operation 3-15 TOTEMOVE . ... ... oo s s s s i e e e e e eee e e 0, A
Operation 3-16 To fit . e N o 3o1
Operation 3-17 To mspect and to correct RN o 13

Valve QUILES ... ... .. oo e e i e e e e e e e e e e e e 2 B

Operation 3-18 TO INSPECL . ... ..o oot et e et s es s s i e e e e eee eee eee e e O
Operation 3-T9 TOTEMOVE . ... ... i oo it e et s cvs aes aes it e e e e eee eee eee e e 0 DB
Operation 3-20 TOfIU .. .. oo o e e s s et s i e e e e e e e . DY

Cylinder head

Operation 3-21 To inspect and to correct . o e 40
Operation 3-22 To correct a valve seat W|th a valve Seat cutter PP A
Operation 3-23 To fit valve seatinserts . ... ... ... ... oo o s s i i i e e e e 13

iv Workshop Manual, TPD 1350E, Issue 4



New 1000 Series

4 Piston and connecting rod assemblies

General deSCHIPUION .. ... ... o ot i i s e e e s e e e e e e e e

Big end bearing

Operation 4-1 TOTEIMOVE .. ... coi cis v v i e en e i i i e et et et s e e e e o
Operation 4-2 TOfIL ... ..o oo oo i i e e e e e e o e e e
Operation 4-3 TO INSPECE ... ... oo v v v e et e i e e e et et et e e

Piston and connecting rod

Operation 4-4 TOTEIMOVE .. ... coi cis cin i i en e e i e e e i et et et e e e e e e
.. 80
.82

Operation 4-5 To fit .

Operation 4-6 To check the plston helght above the cyllnder block e

Piston rings

Operation 4-7 TOTEIMOVE .. ... i cis v v v en e e i i i i e et e et s e e e o
Operation 4-8 TO fIL ... ... oo o i i i e e e e e e e

Piston and connecting rod assembly

Operation 4-9 To dismantle .
Operation 4-10 To assemble
Operation 4-11 To check the Iength of a connectlng rod

Piston and piston rings

Operation 4-12 TOINSPECE . ... oo v cn o i e e e e et et e e e e e o

Connecting rod

Operation 4-13 TOINSPECE . ... oo v cn o e e e e e e et et e e e e e e o

Partially finished small end bush

Operation 4-14 Toremove and o fit . ... ... .o oo

Piston cooling jets

Operation 4-15 Toremove and o fit . ... ... .o oo
Operation 4-16 To check the jet alignment ... ... ... ...

5 Crankshaft assembly

General deSCHIPUION .. ... ... o ot i i s e e e s e e e e e e e e

Crankshaft pulley

Operation 5-1 To remove and to fit (four cylinder engines) ... ... ... oo oo oo s s e

15

i
.18

18

19

.83

84

...85
.. .86
.81

.88

.89

90

91

.92

.93

95

Workshop Manual, TPD 1350E, Issue 4



New 1000 Series

Crankshaft pulley and damper

Operation 5-2 To remove (six cylinder engings) ... ... ... oo cv v s v v ee e e e e 2 96
Operation 5-3 To fit (six cylinder engines) . ... ... .. oo et e e s i e e e e e 91
Operation 5-4 TOINSPECE ... ... o0 i e e s s s s s i e e e e e e e e 98

Rear oil seal assembly .. ... ... ... e 99

Operation 5-5 To remove and to fit (one-piece assembly) . ... ... ... oo oo v i v e 2 99
Operation 5-6 To remove and to fit (two-piece assembly) . ... ... ... oo oo e s w2 102
Operation 5-7 To renew the rear end oil seal (two-piece assembly) ................... 103
Operation 5-8 To remove and to fit a wear sleeve . ... ... ... .o oo 104

Thrust washers

Operation 5-9 To check crankshaft end-float . ... ... ... ...... ... oo 105
Operation 5-T0 TOTEMOVE . ... .o it s s s s s i e e e e e eee e e e e o0 106
Operation 5-171 TOfIL .. o o e e s s s i i e e e e e e e 10T

Main bearings

Operation 5-12 To remove (with the crankshaft in position) .. ... ... ... ... oo s v o .. 108
Operation 5-13 TOfIL .. . o e s s s i e e e e e e e e 109
Operation 5-14 TOINSPECL . ... o0 i e s s s s s i e e e e e e e 0 109

Crankshaft

Operation 5-15 TOTemove . ... ... o s s s i e e e e e e e e e 110
Operation 5-16 TO It .. .. o o s s s i e e e e e e e e T
Operation 5-17 TOINSPECE . ... o0 o e s s s s s i i i e e e e 0 113

Balancer unit

Operation 5-18 Toremove and to fit .. ... ... ... .o oo e 114
Operation 5-19 Todismantle . ... ... .. oo i i e e e e 11D
Operation 5-20 To assemble . ... .. e T
Operation 5-21 To inspect . e e 120
Operation 5-22 To remove and to flt the needle roller bearlngs for the drlve Shaft ..... 121
Operation 5-23 To remove and to fit the bushes for the balance weights . ... ... ... ... .. 122

6 Timing case and drive assembly
General deSCriplion ... ... ... . oo i s i e i e e e e e e e e e e 123

Timing case cover
Operation 6-1T TOTEIMOVE ... ... o0 st e e s s s s s e e e e e eee eee eee e 0 124
Operation 6-2 TOfIL ... ... e s s s s i e e e e e e e e 125
Front oil seal

Operation 6-3 TOTEIMOVE ... ... o0 st e e s s ves s s e e e e e eee eee eee e 12
Operation 6-4 Tofit ............. PN V4
Operation 6-5 To remove and to flta wear Sleeve et e e e e e e e e 130

vi Workshop Manual, TPD 1350E, Issue 4



New 1000 Series

Idler gear and hub

Operation 6-6 TOTEIMOVE .. ... co. cos v i v e e e i i i e et et et e e e e e o
Operation 6-7 TOfIL ... ... oo o o e e s e e e e e e
Idler gear and hub for the compressor

Operation 6-8 TO TEIMOVE .. ... .o cos v i v e e e i i e e et et et s e e e e o
Operation 6-9 TO fIL ... ... oo o i e e e e e e e
FUEl PUMP QAT . ... o o o e e i i e i it it s ot e e e e e e e e e e

Operation 6-T0 TOTEMOVE ... .o i v v o i i e i i e e et et et et e e e e o
Operation 6-171 TOIL . ... oo o e e e e e et e et e

Camshaft gear

Operation 6-12 Toremove and Lo fit . ... ... ..o oo

Crankshaft gear

Operation 6-13 Toremove and o fit . ... ... ..o oo

Timing case

Operation 6-14 TOTEIMOVE ... .o cii v v v e e e i i e o e et et et e s e o
Operation 6-15 TO I . ... o oo e i i i e e e e

Camshaft and tappets

Operation 6-16 TOTEIMOVE ... ..t i v v e e e i e e o et et et et s e o
Operation 6-17 TOfIL . ... o o e e i i i i e e e e

7 Cylinder block assembly

General deSCHIPUION .. ... ... o ot i i s e e e s e e e e e e e e

Cylinder block

Operation 7-1 To dismantle ... ... ... oo oo o o e e e e e e
cn 157
.. 1562

Operation /-2 To assemble .
Operation /-3 To inspect ..

Operation /-4 To remove and to flt anew type D plug to the tappet chamber

Cylinder liner
Operation /-5 To inspect ..

Operation 7-6 TOTEIMOVE .. ... ool i v i v e e e i i i o et et et s e e e e o
Operation /-7 To fit a service Ilner
Operation /-8 To fit a partially finished Ilner
Cylinder bore, engine types AR and AS

Operation 7-9 TO INSPECE ... ... oo oo v i e e i e e e et et e e

131
133

135
136

137

137
139

141

142

143
144

146
147

149

150

153

. 155

156

... 158
. 161

164

Workshop Manual, TPD 1350E, Issue 4

vii



New 1000 Series

8 Engine timing
General deSCriplion ... ... ... . oo i s i e i e e e e s e e e e e . 185

Engine timing

Operation 8-1 To set number 1 piston to TDC on the compression stroke ... ... ... ... .. 167
Operation 8-2 Another method to set number 1 pistonto TDC . ... ... ... ... ... ... ... ... .. 168
Operation 8-3 To check the valve timing . . N L1
Operation 8-4 To check the timing of the fueI |nJect|0n pump T I ¢

9 Aspiration system
General desCription ... ... ... ... oo i s i e e e s e e e e T

Turbocharger

Operation 9-1 TOTEIMOVE ... ... o0 s it e e s es ves aes aes it e e e e eee eee eee e e 113
Operation 9-2 Tofit ......... ... P I 2.
Operation 9-3 To clean the |mpeIIer and the compressor caslng . e 176
Operation 9-4 To remove and to fit the actuator assembly of the waste gate unlt ..... 177
Operation 9-5 To check and adjust the operation of the waste-gate . ... ... ... ... ... ... .. 178

Turbochargerfaults ... ... ... ... .. e e 19
List of possible causes . ... ... ... ... .. e e 180

Openengine breather ... ... ... ... ... e 18T

Operation 9-6 To clean and O renew ... ... ... ... .o i i i i e e e e 20 18T
Operation 9-7 TO INSPECL ... ... o0 it e i s s s e i i e e e e e e 0 183

Closed engine breather . ... ... ... ... ... .. e s e e e e .. 184

Operation 9-8 To renew the breather valve assembly ... ... ... ... ... ... ..o 185

10 Lubrication system
General description - four cylinder engine lubrication system ... ... ......... ... ... .. 187
General description - Six cylinder engine lubrication system . ...... ... ... ... ... ... .. 188

Filter canister
Operation T0-T TOTENEW ... ... oo st e e s s s s s e e e e e eee eee e e 197

Filter head
Operation 10-2 Toremove and to fit .. ... ... ... oo i i e e e 0 192

Sump

Operation 10-3 Toremove and to fit .. ... ... ... oo o i i e e e e 0 193
viii Workshop Manual, TPD 1350E, Issue 4




New 1000 Series

Oil strainer and suction pipe

Operation 10-4 Toremove and Lo fit . ... ... ..o o i i i e
Operation 10-5 To inspect and 10 COMECt .. ... ... .o oo on i i e e e e e s

Lubricating oil pump

Operation 10-6 TOTEIMOVE ... .o i v i e e e e i i i e e et et et e s e e e
Operation 10-7 TOFIU . ... o o e e e e e e e e
Operation 10-8 TOINSPECL . ... oo oo it o i s e e e e et et et e e e e e e

Lubricating oil pump idler gear shaft .. ... ... ... ... ... ..

Operation 10-9 To remove (six cylinder engines) . ... ... .. oo oo en v s v e e e
. 201

Operation 10-10 To fit (six cylinder engines) .

Operation 10-11 To remove and to fit (four cyllnder englnes)

Relief valve

Operation 10-12 Toremove and o fit ... ... ... .o oo o
Operation 10-13 To dismantle and to assemble ... ... ... ... oo
Operation 10-T4 TO INSPECL ... oo cos v v cn e et e i e e it et et e e e e e e

FlexXible Ol PIPES ... .. o oo e e e e s e s e e e e e e e

Operation T0-T5 TOTEMOVE .. .o i v v o e e s i i e it et et et et e e e o
Operation T0-16 TO fIL ... ... oo o o e e i i i i e e e e e
Operation 10-17 TO INSPECT ... ... oo v v e e e s e e e e e e e e

11 Fuel system

General deSCHIPUION .. ... ... o ot i i s e e e s e e e e e e e e
Cold start advance UNIt ... ... ... ... o s e e e
Typical fuel SYSEem ... ... .. o e e e

FUel I IS .. oo o o o e e e e e e e e e e

Fuel filter element

Operation 11-1 Torenew - separate elementtype ... ... ... oo
. 218

Operation 11-2 To renew - canister type ..

Operation 11-3 To renew - quick release canlster type e e e
ATOMISEIS .. .. oo i i i v i s e e e e e e e e e

Operation 17-4 TOTEMOVE ... i cin v v i e e et i i e o e et et et et e s e o
Operation 171-5 TOFIL . ... oo o e e e e e e e

194
195

. 196

196
197
198

199
199

202

203
204
204

205

205
206
207

209
212
215
216

211

219

220

221
222

Workshop Manual, TPD 1350E, Issue 4



New 1000 Series

Fuel lift pump

Operation 11-6 Toremove and o fit .. ... ... .o o i e e e
Operation 11-7 Todismantle . ... ... . e e i i i e e e
Operation 11-8 To assemble . ... . i e i e e e
Operation TT-9 TOEST ... ... oo oo s e e e e s s e e e e e e e

Bosch fuel Injection PUMP ... ... .o i e e e e

Operation TT-T0 TOTEIMOVE ... ... s oo e e s s it s s it e e e e e e e
Operation TT-TT TOfIL ... oo o o e s s s s s i e e e e e e e
Operation T1-12 To adjUS . ... ..o oo e e e s s s s i e e e e e e e

Lucas/Delphi DP 200 Series fuel injection pump ... ... ... ... oo o s e i ies e e

Operation TT-13 TOTEIMOVE ... ... i oo it e s cis s s s it e e e e e e e
Operation TT-T4 TOfIL ... .o o o e s s s s s i i e e e e e e

Operation 11-15 To adjust . .
Operation 11-16 Electrical shut off solen0|d (ESOS)

Stanadyne fuel injection pump

Operation TT-17 TOTEMOVE ... ... i it et s s s s s it e e e e e e e
Operation TT-18 TOfIL ... ..o oo oo o e e s s s s s i e i e e e e e
Operation T1-19 To adjUust . ... ..o oo e s s s s i e e e e e e e
Airin the fuel SYSIemM ... ... . i e e e e

Operation 11-20 To eliminate air from the fuel system .. ... ... .. oo

12 Cooling system

General deSCrIPUION ... ... ... o (oo i et e e e e e e e

Thermostats

Operation 12-1 To remove

Operation T2-2 TOfIU .. . o e e s s s s et i it e e e e e e
Operation T2-3 TOTEST .. o o o o e et et e s s s it e e e e e e e

Coolant pump - early gear driven PUMPS ... ... ... oo it s i e e e e e e e

Operation 12-4 To remove

Operation T2-5 TOfIL .. . o s s s s s i it i e e e e e
Operation 12-6 Todismantle . ... ... . s s s i i i i e e e

Operation 12-7/ To assemble . ... ... ... ..

224
225
226
221

228

230
232
234

235

231
239
oo 242

. 243

. 245

248
249
251

254
254

251

.. 258
259
260

261

. 261
262
263
.. 264

Operation 12-8 Toremove and to fit a pressed steel cover (early coolant pumps) ..... 267

Coolant pump - latest gear driven PUMPS ... ... ... o i i e e e e e e

Operation T2-9 TOTEIMOVE . ... o0 s it e e et s ves aes e e e e e e e ee ee
Operation T2-T0 TOfIL ... oo oo o e s s s s s i i e e e e e e
Operation 12-171 To dismantle ... ... o i s s i i e e e e e
Operation 12-12 To assemble ... .. i i i i e e e e e

268

268
269
210
213

Workshop Manual, TPD 1350E, Issue 4



New 1000 Series

Coolant pump - beltdriven .. ... ... ... . e

Operation 12-T3 TO TEMOVE .. .o cis v v cn en e e i e e e et et et et e e e e e o
w279
.. 281

Operation 12-14 To fit . e
Operation 12-15 To remove hlgh posmon pump

Operation 12-16 To fit high posmon 918 g o T O
... 285
.. 286

Operation 12-17 To dismantle .
Operation 12-18 To assemble .

Fan

Operation 12-19 Toremove and o fit ... ... ... .o oo

Fan drive (engines with gear driven coolant pumps)

Operation 12-20 Toremove and o fit ... ... ... .o oo

Lubricating oil cooler

Operation 12-21 To remove (four cylinder turbocharged engines) ... ... ... ... oo s e
Operation 12-22 To fit (four cylinder turbocharged engines) . ... ... ... .o oo oo e ol
Operation 12-23 To dismantle and to assemble (four cylinder engines) ... ... ... ... ... ...
Operation 12-24 To remove (six cylinder turbocharged engines) . ... ... ... .o oo oo
Operation 12-25 To fit (six cylinder turbocharged engines) .. ... ... ... oo e e e
Operation 12-26 To dismantle and to assemble (six cylinder englnes) e
Operation 12-27 To remove and to fit (canister type) ... ... ... oo oo v s ies vt e e
Operation 12-28 To remove and to fit cooler bypass valve ... ... ... ... ..o

[ 17=] ot o Yo ] (=] 5=

Horizontally mounted intercooler

Operation 12-29 TO TEMOVE .. .. i cin v cn en e e i i i o e et et et e e e e o
Operation 12-30 TO fIU ... .. oo e e i e i i e e e e

Vertically mounted intercooler

Operation 12-3T TO TEMOVE .. .o coi cin v i en e e i i i i et et et s e e e o
... 307
.. 309

Operation 12-32 To fit . e e
Operation 12-33 To clean and to mspect

13 Flywheel and housing

General deSCHIPUION .. ... ... o ot i i s e e e s e e e e e e e e

Flywheel

Operation 13-1 Toremove and o fit . ... ... ..o oo i o i e e

Ring gear

Operation 13-2 Toremove and o fit . ... ... ..o oo i i i e e e

Flywheel housing

Operation 13-3 Toremove and o fit . ... ... ... oo i o i e e

211
211

283

289

290

291
292
293
294
296
298
300
300

301

302
304

306

3N

3N

312

313

Workshop Manual, TPD 1350E, Issue 4

Xi



New 1000 Series

14 Electrical equipment

A I OIS . . o o e e e e e e e e e e e e e

Operation 14-1 To check the drive belts ... ... ... .o
Operation 14-2 To adjust drive belt TeNSION ... ... ... o v v i v v e e e
Operation 14-3 To remove and to fitthe drive belts ... ... ... ... oo
Operation 14-4 To remove and to fit the alternator ... ... ... ... .o oo
Operation T4-5 TO MAINTAIN ... ... oo v s s s s it e e e e e e e
Operation T4-6 Fault diagnosSis .. ... oo o v v s s s s i e e e e e e e

R o T =] gl [0 ] Ko ] =
.. 323

Operation 14-7 To remove and to fit .

Operation 14-8 To maintain the brush gear and the commutator e
Operation 14-9 Toteston the engine ... ... ... o i i i e e e
Operation T4-10 Fault diagnosSisS ... ... oo v v v s s s it e e e e e e e

STArtiNg @IS ... ... oo o e e e s e e e e e e e e e e e

Operation 14-11 To remove and to fit a fuelled starting aid ... ... ... ... ... ... ..o o
Operation 14-12 To remove and to fit a twin-fuelled starting aid ... ... ... ... ... ... .. L
Operation 14-13 To check the fuelled starting aid . ... ... ... ... oo oo e e
Operation 14-14 To remove and to fit a port heater ... ... ... .. oo oo

15 Auxiliary equipment

Bendix Compressor

Operation T5-1T TOTEIMOVE . ... o0 o i it it it s aes aes aes e e e e e e e eee
Operation T5-2Z TOfIL .. . oo o e e s s s s s i e e e e e e e

Knorr-Bremse compressor

Operation 15-3 To remove .
Operation 15-4 To fit .

Operation 15-5 To remove the reed valves e et e e e e e e e e e e e e e
... 337
... 338

.. 339

Operation 15-6 To fit the reed valves .
Operation 15-7 To remove the top unloader valve
Operation 15-8 To fit the top unloader valve ..

Operation 15-9 To remove the crankshaft / connectlng rod ;’ plston ;’ plston rlngs e
Operation 15-10 To fit the crankshaft / connecting rod / piston / piston rings ... ... ... ..

Power steering pump

Operation 15-11 Toremove and o fit ... ... ... oo i e e e

Adaptor for a hydraulic pump or a steering pump with a splined drive

Operation 15-12 Toremove and to fit ... ... ... oo i e e e
Operation 15-13 To dismantle ... ... .o o o e i i i e e e e e
Operation 15-14 To assemble ... ... i i e e e e

315

316
317
318
319
319
320

322

324
324
325

326

326
321
378
378

330
331

... 333
. 334

336

340
341

343

344
345
346

Xii Workshop Manual, TPD 1350E, Issue 4



New 1000 Series
Exhauster

Operation 15-15 Toremove and to fit ... ... ... ... oo i e e e e e 08

16 Special tools

List of special tools . ... ... ... ... i e e i s e e e 0 350

Workshop Manual, TPD 1350E, Issue 4 Xiii



Please Click Here To Download The Complete Manual
Download Other Manuals
If Having Any Questions Feel Free To Contact us

admin@servicemanualbit.com



https://www.servicemanualbit.com/downloads/perkins-new-1000-series-model-aj-to-as-and-yg-to-yk-engines-service-repair-manual/

